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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJOXKEHHH U TpeOOBaHUI K pe3ylbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeIbHON Mporpammsl, mnpeacTaBieHHbIXx B OI'OC
COQO, a Takxke ¢ ydéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMLUK TpenojiaBaHus yuyeOHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusx Poccuniickon ®enepanun, peanu3yoIux OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyuarommxcs 10-11 kiaccoB mnpu
oOyueHuu ux ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEILHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METAlpPEeIMETHBIM peE3yJibTaTaM
oOy4eHMs, a TaKXKe YUYHUTHIBAET HEOOXOAMMOCTh PEATU3ALMHU MEKIPEAMETHBIX
CBsi3e (DM3UKH C €CTECTBEHHO-HAy4YHBIMH Y4eOHbIMH TmpenMeramu. B Hel
OTIPE/IETSIOTCS OCHOBHBIE LIEIM M3Y4YeHHUS (PU3UKH Ha YPOBHE CPEAHErO OOIIEero
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (U3HMKHU: JIUYHOCTHBIE,
MeTarpeIMEeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3MKe BKIFOYAET:

e IUIAHMPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (pr3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 110 F0JIaM 00yUYEHUS;

e coJiepxkaHue yueOHoro npeamera « Gu3ukay mo rojgaM o0ydeHusl.

®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAaX MPHUPOABI, BHICTYMas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJaJ B CUCTEMY
3HaHMUM 00 okpykaromiem mupe. IKoabHBIN Kypc GU3UKU — CUCTEMOOOPa3yIOIUi
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJICHWM, HM3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHrue (U3MYECKUX 3HAHUW  ONpelesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTe€pHaloB C 3aJaHHBIMHA CBOMCTBAMU W APYIHX.
N3ydyeHnne ¢Gu3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MUpa oOydarmuxcs, B (GOpMHpPOBAHHWE YMEHUH NPUMEHSThH
HAy4YHbIA METOJI MO3HAHUSI PY BBINIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAaHUM.

B ocHOBy kypca ¢u3uku Uit YpOBHS CpeaHEro ooOmero oOpa3oBaHUS
IOJIOXKEH pAX MACH, KOTOpPbIE MOXHO pacCMaTpuBaTh KAaK MPHHLMIBI €ro
OCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Marepuan Kypca (HU3UKA
o0beMHEH BOKPYr (u3MUeCKuX Teopuid. Bemymmm B Kypce sIBIsETCS
(dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE€ peanuzaunus OpeANoOaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAYKH, OCMBICICHUE CBS3U Pa3BUTHUSA
¢u3uKM ¢ pa3BuUTHEM OOIIeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMHU M 3KOJIOTUIECKIUMH MPOOIEeMaMH.

Hoess npuknaonoii  nanpaenennocmu. Kypc ¢usuku  mpeamnosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTUYECKHUX MPHUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuszayuu peanusyercss MOCPEACTBOM BBEJCHUS DIIEMEHTOB
COJIEpKaHUsl, TMOCBSIIEHHBIX OJKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke OOCYKICHUS
po06JIeM palliOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpPEIHEro OOIEero
oOpa3oBaHus SBIAIOTCS (pusmueckue teopuu (GopMHpPOBAHHUE MPEICTABICHUN O
CTPYKTYpe MOCTPOCHHS (PU3MUECKOU TeOpUH, poiu (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX IMPEACTABICHHUSIX O TNPHUPOAE, TpaHHUlAX
MPUMEHUMOCTH TCOPUH, I OINHCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PM3UKU peau3yeTcsl Mpexse
BCEro 3a CU€T OpraHu3alliy SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YyYaroluXcsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — O3TO HCIOJIb30BAaHHE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIAOOpaTOpHBIX padorT,
KOTOpBIE B IporpamMme mno (pusuke oObeIMHEHBI B OOIIMA CIUCOK YYCHHYSCKHX
NpakTUYeCKux paboT. BeiieneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOAMMBIX /IS  KOHTPOJS W  OICHKH, OCYIIECTBISIETCS  yYaCTHUKAMU
00pa3oBaTEIBLHOIO TMpollecca MCXONd U3 OCOOCHHOCTEM IJIAHUPOBAHUS U
ocHameHuss kaOuHera Qusmku. Ilpum dsToM  oOecmeynBaeTCs  OBJIAJCHUC
OOyYarONIMMHUCS YMEHUSIMU TPOBOJUTh KOCBEHHbIE H3MEPEHHUS, HCCICAOBAHUS
3aBHCHUMOCTEH (U3NYECKUX BEIWYMH M TOCTAHOBKY OIBITOB TIO MPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmioe BHUMaHUE yAENAETCS PEHICHUI0 PACYETHBIX W KAYeCTBEHHBIX
3anay. [Ipu 3TOM [ pacd€THBIX 3a/7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJaHHOW (PU3UIECKON MOJEIBIO, TO3BOJISIFOIINE MPUMEHATh U3YUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs HA
0oOBsSICHEHHE TPOTEeKaHUs (U3MYECKUX SBICHUW W TIPOIECCOB B OKpYKaromeh
KU3HU, TpeOyromue BbIOOpa (PU3MUECKONH MOAENU JUIsi CUTyalluu MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepualibHO-
TEXHUYECKOMY OO0€CleueHu0 Yy4ueOHOro rmpoliecca 0a30BbIM  ypPOBEHb Kypca
(bU3UKM HA YPOBHE CpeAHEro O0IIero o0pa3oBaHus IOKEH U3Y4aThCsl B YCIOBUAX
MpeIMETHOr0 KaOuHeTa (U3WKW WA B YCIOBHUSX WHTETPHUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (Qu3uku AOMKHO OBITH
HE0O0XoMMoe J1abopaTopHOE€ 00OpYyJAOBaHUE JJIS BBHITIOJHEHUS YKa3aHHBIX B
mporpamMme 1o GU3NKE YICHHYCCKUX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
obopymoBaHHE.

JlemoHcTpanimonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUU C
MPUHITUIIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JIEMOHCTpPAIUNA IS
UCCJIEIOBAHMSI  M3y4YaeMbIX  SIBICHUA W  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlaGopaTtopHoe 00OpyJI0BaHHE [JIi YUYEHHUYECKUX MPAKTUUECKUX padoT
dbopmupyeTCcs B BUAE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIEUMBAETCS B pacyeTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydYammmXca. TeMaTH4ecKue KOMILIEKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX IMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ LIU(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMHU TICJIIMH M3y4eHUS PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HAayYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHEC WX HMHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUS U (POPMUPOBAHUE
MCCJIeI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanne yMeHUN OOBSCHATH SBJICHHUS C HMCIOJb30BAaHHEM
(bu3MYeCcKUX 3HAHUM U HAYYHBIX JJOKA3aTeNbCTB;

e (opmMupoBaHue TpeACTaBICHUNA O PONM (PU3UKHU IS PA3BUTHSA JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHre STuX 1eneld 00ecrneunBaeTCsl pelieHneM CIeAyIOMuX 3a1ad B

npolecce n3yyeHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMM 00  o0mmx  (usmdYecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, BJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPO(PU3UKH;

e (QopmupoBaHue yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoObsiCHEeHUS (PU3MYECKUX SBJICHUHW B TNPUPOAEC U Ui TNPUHATUA
MPAKTUYECKUX PEIIEHUHN B TOBCEIHEBHOMN KU3HU;

e OCBOEHME CHOCOOOB pEIIEHUs pa3IUYHbIX 33Ja4 C SBHO 3aJaHHOU
bu3nYecKoil MOMAENbI0, 3a/]ad, MOJAPa3yMEBAIOIINX CaMOCTOSTEIHLHOE
co3aaHue GuU3NUeCKo MOJIENN, aJIEKBAaTHON YCIOBUSIM 3a]1a4H;

e TMOHUMaHUE (PUBMYECKUX OCHOB M MPUHIIMIOB ACHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEIACHUS
(bU3UYECKNX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTauun UHPOpMAaIUH,
OIPENENEHHS JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM I PA3BUTUS YMEHHUU MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wusyuenne ¢usuku (06a30BbIH ypOBEHB) Ha YPOBHE CpPEAHETO OOIIero
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX PabOT SBISETCS PEKOMEHJOBAaHHBIM, YUYWUTENb JEJaeT BHIOOD
MPOBEJIEHUST J1a0OpaTOPHBIX PpabOT M OMNBITOB € YYETOM WMHAUBUIYATbHBIX
0COOEHHOCTEH 00yUarOIUXCsl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NO3HAHUS

®usuka — Hayka o mnpupone. HayyHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mupa. Ponbp dSKcriepuMeHTa YW TEOpUM B IIPOLIECCE TO3HAHMS IMPUPOIBI.
DKCIIEpUMEHT B (pU3HKeE.

MopenupoBanue (pU3MYECKUX SIBJICHUNA W mpoueccoB. HaydHbie rumotesbl.
®dusnveckre 3aKOHbI U TEOpPHUH. [ paHHIBI MPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHHMU COBPEMEHHON HayYHOW KapTHHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IMPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEpPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe nBUxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKECHHS.
Cucrema orcuéra. Tpaekropus.

ITepemernienne, CKOpoCTh (CpeaHsiE CKOPOCTh, MIHOBEHHAs CKOPOCThb) H
YCKOPEHHE MAaTEepUAIbHOW TOYKH, MX IPOEKIMH HA OCH CHUCTEMBI KOOPAHUHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpPsSMOJUHEHHOe [BMxkeHue. ['paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH H NEPEMEIICHUA
MaTepuaJbHON TOYKU OT BPEMEHH.

CBobosHOE TIazieHre. Y CKOpeHUE CBOOOIHOTO MaCHUSI.

KpuBommHennoe  nBukeHue. JIBMKEHHE  MAaTepUANIBHOW  TOYKHA 11O
OKPYXHOCTH C IMOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEHAS
ckopocth. [lepnon n yactora obparnieHus. LleHTpocTpeMuTennbHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA W IMPAKTUUECKOE NPUMEHEHHE: CIHJIOMETD,
JBH>KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIEC MIEPEAAYU.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTPALMS KMHEMATUUYECKUX XAPAKTEPUCTUK
JIBIKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIL30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenne nBuxkeHust Teja, OpPOIIEHHOTO IOJ] yrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaCHUS.

Hanpapnenue CKOpoCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LEIBIO ONPENEIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIECHHUS MEXIAY NyTSIMH, MNPOUIAECHHBIMUA TEJIOM 3a
MOCJICIOBATEbHBIE PABHBIE MPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

N3yuenue aBuxeHuUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  HeroToHna.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunuun cynepno3uuuu cuil. Bropoil 3akoH HeroToHa
IUI MaTepUaJIbHOM TOUKHU. TpeTuid 3aKkoH HbrOTOHA 1711 MaTepUalIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuima Ttsokectu. llepBas kKocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKobkeHus, kauenusi). Cuita tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOIbXKEHUS U cuiia TpeHus nokos. Koagduiment tpeHus.
Cuiia conpoTUBIIEHUS IPU IBUKEHUU TEJA B )KUJKOCTH WIIH rase.

[TocTynarensHOE U BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpauieHus. llnedo cuibl. YcnoBug
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIlHi.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U MMAICHUU.

CpaBHeHUME CHII TPEHUS MOKOS, KAUEHUS U CKOJIbXKEHUS.

VYcnoBust paBHOBeCHS TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3MHOBOM 00pa3siie, OT uX JaedopMaruu.

HccnenoBanue ycioBUM pPaBHOBECHS TBEPAOTO TeEla, HMEKOMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus ¢ MexaHuke

Nmnynsec MartepuaabHOW TOYKM (Tena), CUCTEMbl MaTEpUAJIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYyJIbCa Tella. 3aKOH COXPAaHEHHS HWMITYJIbCA.
PeakTtuBHOE ABMKEHUE.

Pa6ora cuiabl. MOITHOCTD CHUTHL.

Kunernueckass sHeprusi MarepualbHOW TO4ykH. Teopema 00 HW3MEHECHHH
KUHETUYECKOU DHEPTUM.

[ToTenumnanbHas SHEprus. [ToTenumnanbpHas SHEprus YIIPYTO
neOpMUpPOBAaHHOM  TIPYKHMHBI.  [loTeHIMambHAas  SHeprus Tejda  BOJHM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEIIOTCHIMAILHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPTHM CUCTEMBI TEIN.
3aKOH COXpaHEHHUS MEXaHUYECKOU SHEPTHUH.

Ynupyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOWCTBA W MPAKTUUECKOE NMPUMEHEHHE: BOJOMET, KOMED,
MPYXUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE IBMKECHHUE.

[lepexoa MOTEeHIIMANBHON YHEPTUHN B KHUHETUYECKYIO U OOPATHO.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI JBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ UBMEHEHUEM MEXaHUYECKOM PHEPruut
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO XKI'yTa.

Paszpnes 3. MouiekyisipHasi (pU3NKa U TEPMOJAMHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO-KUHETHUECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrtep IBUKEHUS U
B3aMMOJICMCTBUSL YaCTUIl BelIeCcTBA. MoOJenn CTPOCHUs Ta30B, XUIKOCTEH U
TBEPABIX TEJI U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca n
pa3mepsl MoJiekyJl. KonnuecTBo BemecTBa. [locTosiHHass ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uzMmepenue. lllkana temmeparyp
Llenscus.



Mopnens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpHM HJCabHOTO ra3za. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpEIHEM KWUHETUYECKOM DSHEPrMM TEIUIOBOrO JBWXKEHUA dvactull rasza. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH JlanbroHa. M3ompouecchl B UACAIBHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpencraBieHne H3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckre yCTpOHCTBa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OmnbiTel 10 MU PYy3UN KUIAKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKECHUSI.

Mogaens onbita LlTepha.

OnpIThI, J0Ka3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogens, HILTIOCTPUPYIOLIas MPUPOLY AABIEHHUS ra3a Ha CTEHKHU COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIME YpaBHEHUE COCTOSHMSI HJI€AbHOTO Tas3a,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

Onpenenenue Macchl BO3QyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]ly TapaMETPaMH COCTOSHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaAMUKU

TepMmoauHamuueckass cucrema. BHYTpEHHsASI 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KomnuecTBo TemnoTsl U padota. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  MJACAIBHOrO  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3yYeHUE. Y IeJIbHAS TEIMIOEMKOCTh BELIECTBA.
KonuuecTBo TEmaoThl IpH TEIUIONEpEIaye.

[lonsitue 00 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMHUKHU.
[IpumeHeHne TepBOro 3aKOHAa TEPMOJAMHAMUKHM K H3ompoueccam. ['paduueckas
UHTEpIpeTalus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMOCTh MIPOIIECCOB B MPUPOJIE.

TermmoBsle  MamumHbl.  [IpUHIUMIBL  OEWCTBHS — TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MammuHax. Koadduiment moiae3Horo
neiictBus TteroBo mammHbl. [{ukn KapHo u ero xodp¢uIMEHT MOIE3HOTO
JEUCTBUSA. DKOJIOTUYECKHE MPOOIEMBI TETIOAHEPTETUKH.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTElNb
BHYTPEHHETO CTOpaHMsl, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPrHM Teja IMPU COBEPIICHUH pPadOThl: BBUIET
npoOKku u3 OYTBUIKM TOJ JECUCTBHEM CXXATOTO BO3JyXa, HarpeBanue >gupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUICOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEW SHEpTruM (TeMIlepaTyphl) Tea IpU Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOHUHBI, IBUTATENS BHYyTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHJeHcalus. Vcnapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacwiieHHblid map. YjenbHas TemuioTa
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATYPhI KUTICHUS OT JABIICHUS.

Teépnoe Teno. Kpucrannuyeckue u amopdubie Tesna. AHU30TPOIHS CBOWCTB
kpuctayioB. XKuakue kpuctaibl. CoBpeMmeHHbIE Marepuaibl. [lnaBienue u
KpUcTaJIM3anus. Y ieabHas TeruioTa miaBienus. Cyoaumanus.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuueckne yCTpOHCTBa M MPaKTUYECKOE TPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJYyUYECHHUS] COBPEMEHHBIX MaTEpHUaJIOB, B
TOM YHUCJIE HAHOMAaTepUalioB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CaolicTBa HACHIIIIEHHBIX MAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus U MIaBJICHUS KPUCTAUIMYECKOTO BEIIEeCTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl

N3mepenre 0THOCUTENHLHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. DjekTpoauHAMHMKA
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJNEKTpUYECKUil 3apsan. JlBa BHIA 3IEKTPUUYECKUX
3apsA0B. IIpOBOJHUKH, TUANIEKTPUKHA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kymona. ToueuHslil aeKTpUYecKuil 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh  3nekTpuueckoro mojs. [lpuHuun



CYNEPHO3ULIUNA DIEKTPUUYECKUX MOJIEH. JIMHUKM Hanpsy)KEHHOCTU 3JIEKTPUYECKOTO
HOJIAL.

PaGora cun  anektpoctatudeckoro  mosis.  I[lorenuman.  PasHocTh
MOTEHIHUAIOB. [IpOBOOHMKM M AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM IOJIE.
JlusnexkTpuyeckas MpOHULAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh TNIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHUE: DIIEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJIEHCATOP, KONMUPOBAJIbHBIN anmapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3aumopencTBre HARIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IJTACTUH, PACCTOSHUS MEXAY HUMHU U AUDIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepeHne 3neKTpOoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIOBUSI CYIIECTBOBAHUS 3JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LeHH.

DJIEKTPUYECKOE COMPOTUBIICHHUE. Y JENBHOE CONPOTUBJIEHUE BELIECTBA.
ITocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCTh
AIEKTPUUYECKOTO TOKA.

DNEeKTPOJABWXKYILAsA CHJIA U BHYTPEHHEE COINPOTUBICHUE HCTOYHHMKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpu4yeckoi nenu. KopoTkoe 3aMbIKaHue.

DOnexkTpoHHass  OPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBHUCHUMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTpUYECKNN TOK B BaKyyMe. CBOWMCTBA JIEKTPOHHBIX ITYYKOB.

IToxynpoBOIHHKWY. CobOcTBeHHas U IIPUMECHAS IIPOBOAUMOCTH
MOJIyIIpOBOJHUKOB. CBOICTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKU TOK B  pacTBOpax M paciuiaBax  AJIEKTPOJMUTOB.
DIEKTpOIUTUYECKAs JUCCOLUUALNS. DIEKTPOIH3.



DJNIeKTpUUeCKU TOK B Trazax. CaMOCTOATENBHBIM M HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Lazma.

TexHuyeckre yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJIbTMETP, pPEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MNPHOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OTYIIPOBOAHUKOBBIN AUO, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIPOTHBIICHHUS LWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUTOLIAAM MOIIEPEYHOI0 CEYEHUS U MaTepHaIa.

CmMemaHHOe COeTMHEHUE TPOBOAHUKOB.

[IpsmMoe wW3MepeHHe DSIEKTPOIABMXKYIIEH Cwibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIIUTOB.

HckpoBoii paspsa M IpOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydenne cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABMKYIIEW CUIIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmtonenue anextpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€H C KypCcaMM MaTE€MaTHKH,
OMoN0oruM, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3yYEHHEM METOJOB HAay4YHOTO
MO3HAHUA: SIBJIEHWE, Hay4HbId (akT, runoresa, (pU3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIEPUMEHT, MOJCIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHHWH, JIMHEHHas (QyHKIUS,
napabona, runepOosia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO,
BEKTOPBI U UX IIPOCKLIUHA HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: MexaHu4eckoe JIBHKEHHUE B KMBOW mpupojae, auddysusi, ocMoc,
TEMJI000MEH KMBBIX OPraHW3MOB (BUIbI TEIUIONEPENAUH, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKUE SBJICHUS B )KUBOU NPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJSpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIJIOB, SJEKTPOJUTUYECKAS] JTUCCOIUAIINS,
rajibBaHUKa.

l'eoepaghus: BnaxxHOCTh BO3/AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHHE ABIKEHUH C HUCIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs] B TEXHUKE, TMOJIIUITHUKNA, HCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakera, BOAOMET W JIpPYTHE), IBUTATEIh BHYTPEHHETO
cropaHwusi, mapoBasi TypOWHa, OBITOBOW XOJIOAWIBHHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJIYYCHUSI COBPEMCHHBIX MAaTepHalioB, B TOM WYHCIC HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKAsl 3allliTa, 3a3eMJICHUE SJIEKTPONPHUOOpPOB,
KCEPOKC, CTpYHHBIH MIPHUHTED, DIIEKTPOHArpPEeBaTEIbHBIC IpUOOPBHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.

11 KITACC

Pa3znen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHas UHOYKYUA

IlocTosiHHBIE  MarHuThbl. B3aummoaeMcTBHE  MNOCTOSHHBIX ~ MArHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKOMH. [IpuHmMn cynepno3uuun
MarHuTHBIX noJsied. JInHuKM MarHuTHOM WMHAYKIMU. KapTuHa JTUHWUNA MarHUTHOM
WHIYKIIMU MOJIS TOCTOSIHHBIX MarHUTOB.

MarautHoe TI0OJ€ TPOBOJHHMKA C TOKOM. KapTuHa IHMHUNA WHAYKIHA
MAarHUTHOTO TOJS JUJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoaelcTBre MpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOly/ib U HarnpaBiieHUE. J[BUKEHHE 3apsSyKEHHOW YaCTHUIIbI
B OJTHOPOJIHOM MarHUTHOM mojie. Pabora cuisl Jlopenia.

SlBneHne BIEKTPOMAarHUTHOM WHAYKUMU. [IOTOK BekTOpa MAarHUTHOM
WHAYKUAHW. OJIEKTPOABMXKYIIAS CWiIa HWHAYKUAHW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe »snekTpuyueckoe Tmosie. OIEKTPOJBHXKYIIAS CUJIa HHAYKIUU B
MPOBOJHUKE, JTBUKYIIIEMCS TOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBlIEHME CAMOMHIYKIMHU. OJIEKTPOJBHXKYINAs  CUJa
CaMOWHIYKIIUH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIC
MAarHuThl, BJCKTPOMArHUTHI, SJICKTPOJBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, UHIYKIITMOHHAS TICYb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JIuHWY UHTYKIIUY MAarHUTHOTO MOJIS.

B3aumopericTBrue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue >IEeKTPOMArHUTHON UHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIKYILEH CHJIBI UHAYKIHUHA OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO TIOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

HccnenoBanue AelCTBUA NOCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKOM.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHON UHYKIIUH.

Paszgea 5. KoJsieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1€0AHUA

KonebarenpHass  cucrema.  CBOOOJHBIE  MEXAHMYECKHE  KOJIEOAHUS.
[Mapmonnyeckue kosnebanus. [lepuona, wactora, amrumryna u (aza xoseOaHUN.
[IpyxuHHBIN MasgTHUK. MaTreMaTH4ECKUHA MASTHUK. YPaBHEHHE TaAPMOHHYECKUX
koJjiebanuii. [IpeBpaiienre HEPrUn MpU rapMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  koHTYp. CBOOOIHBIE SICKTPOMATHUTHBIC KOJICOAHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpe. AHAIOTHS MEXIy MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMU KoJjiebaHusiMu. @opmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPI'UM B UJ€aTbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMS.

ITepemennbiii  TOK. CHUHYCOMJANBbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAYCHUE CHJIBI TOKA H
HANPSHKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepegada U MOTPeOICHUE SIEKTPUIECKOM
SHEPIruM. DKOJIOTUYECKHE PHUCKU IMPU MPOU3BOJACTBE 3ANEKTpodHEprun. KynbTypa
HCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKAN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUH AJIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOATeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasiTHHK).



Habmronenne 3aryxaromux KojieOaHHH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIEIOBATENLHOM COEJMHEHUU PE3UCTOPA, KATYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUU AIEKTPONEPEaaUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

HccnenoBanne 3aBUCUMOCTH TIEpUOIa MaJibIX KojeOaHUM rpy3a Ha HUTHU OT
JUTMHBI HUTU U MaccChl Ipy3a.

UccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 MOCJEJA0BaTENbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpoOMazZHUNHbLE 80IHbL

Mexanuueckue BOJIHBIL, yCIOBUS pacnpocTpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHus U JiuHA BoJIHBL [lomepeyHble W TPOJOIBHBIE BOJIHBI.
WNurepdepenims u nuppaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3YYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anexkrpomarautHoli BoiHe. CBoiicTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MpeJoMIICHUE, MOospu3anus, AUGpaKius,
unrepdepeniuss. CKOpocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana >MeKTPOMArHUTHBIX BOJIH. [[puMeHEeHue 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMIBI pagnuOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TeEeBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHUE MOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Konebmromeecs Teo Kak UCTOYHHUK 3BYKa.

HabGmronenue orpaxkeHus: U MpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Haobmronenune natepdepeHnu U Audpakiiiu MEXaHUUeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYI0M W
4acTOTOM KOJieOaHUM.



UccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMIICHHE, osipu3anus, AU paxkius, nHTephepeHITus.

Tema 3. Onmuxka

I'eomerpuueckas onruka. lIpsmonnHENHOE pPacHpoOCTpaHEHUE CBETa B
ogHOpoaHOMU cpeae. JIyd cBera. ToueuHbI HCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3zoOpaxeHuit B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI NPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrosl MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 0enoro cseta. LIBer.

ColOuparomie u pacceuBaroive JuH3bL. ToHkas muH3a. DOKyCcHOE
pacCTOsIHME W ONTHYECKas cuia TOHKOW nuH3bl. [locTpoenue uzobOpaxkeHUil B
coOuparolux U pacceuBarolmux JuH3ax. dopmyna TOHKOW JUH3BI. YBelUYEHUE,
JlaBacMOe€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBuss HaOMOEHWS MaKCUMYMOB M MHUHHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcIoBUE HaOIIOEHUS
[VIABHBIX ~MAaKCUMYMOB TIpM NAaJE€HUA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonapuszanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBIA aImapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAsS
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, MOJSIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOE pacIpOCTPAHEHUE, OTPAXKECHUE U IPEIOMIICHHE CBETA.
OnTuyeckre mpruoOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

UccnenoBanne CBONCTB N300paKeHUH B JIMH3aX.

Mopenu MUKpOCKOIIa, TEJIECKONa.

Habmronenne natepdepeHIny cBeTa.

Habmronenune nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomyyenue cexkTpa ¢ MOMOIIbIO JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl



N3mepenue nmokaszarenst npejoMICHUs CTEKIIA.
HccnenoBanne CBONCTB H300paKeHUH B JIMH3aX.
HaOmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI cieMAJILHON TEOPUU OTHOCUTEJIbHOCTH

I'panunpl  TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynaTsl
CIICLIMAJILHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJSI CKOpPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITEITHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEAJICHUE BPEMEHU U COKPAILICHHE
JUTVHBI.

DHEPrusi U UMIYJIbC PETATUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl C SHEPrUEH U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOSI.

Paznen 7. KanToBas pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepru (OTOHA C €r0 YACTOTON. DHEprus
U UMITYJIbC (OTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. Onbitel A. I'. CroneroBa. 3akOHbI
dboroaddexra. Ypapuenue DiuHmTeitHa mis dotodddexra. «KpacHas rpanuiay
dhoroaddexra.

Hasnenue ceera. OnwiTel 1. H. JleGenena.

XUMHUYECKOE ICUCTBUE CBETA.

Texnuueckre ycTpoiicTBA M MPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTumk, coHEUHas 6baTapesi, CBEeTOIUO.

Jlemoncmpayuu

®oTo3(PheKT Ha yCTAaHOBKE C IIMHKOBOM IIACTHHOM.

UccnenoBanne 3akoHOB BHeHETo GhoTodddexTa.

Cseroauog.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopia mo paccessHUIO 0 -4acTHII.
[Lmanerapnas mopens aroma. Ilocrymarer bopa. M3nydenune wu moriounieHue
$boTOHOB TpU TMepexoie aroMa C OJHOTO YPOBHS SHEPTUU Ha Jpyrou. Buuel
crekTpoB. CIIEKTp YPOBHEW SHEPrur aToMa BOJIOPO/IaA.

BosiHoBeie cBoiicTBa yactuil. Bonnsl ne bpoitnsa. KopryckynsipHO-BOJITHOBOM
Iy aliu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYCHHE.

TexHuueckne yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHEHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamopnsie pabomul

HaOmronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CIO0XKHOCTh CTpoeHUsl sAnapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTUBHOTO u3iydyeHus. CBoiictBa anbda-, Oera-, TramMma-U3Iy4YEHUs.
Bnusinne pagnoakTUBHOCTH HA KUBBIE OPTaHU3MBL.

OTtkpeiTHE TIpOTOHA W HeuWTpoHa. Hykimonnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino saapa. M30Tormsl.

Anbda-pacnan. ONEKTPOHHBIA UM TO3UTPOHHBIM OeTa-pacnan. ['amma-
M3JIy4yeHre. 3aKOH paJIuOaKTUBHOIO pacIaia.

DHeprus CBs3M HYKJIOHOB B sipe. Saepubie cuibl. Jlepext maccer siapa.

SAnepnsbie peakuuu. [lenenue u cUHTE3 sA1Ep.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPrETUKH. DKOJIOTUUECKNE ACTIEKTHI IAEPHON YJHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtobl HAOMIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

dyHpamMeHTalbHbIe B3auMOoJIecTBUS. EAUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHu4yeckne yCTpOWCTBAa U MPAKTUYECKOE IMIPUMEHEHHE: TO3UMETP, KaMmepa
Bunbcona, siaepHbIii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CY€TUMK HOHUBUPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbonul

HccnenoBanne TpekoB 4acTuIl (110 TOTOBBIM (GoTorpadusim).

Pa3zpges 8. JiieMeHTHI aCTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHHE
aACTPOHOMMH.

Bun 3Bé3pnHoro nHeba. Co3Be3ausi, sipKkue 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComnHeyHast cucTeMma.

Connne. ConHeuHas akTHUBHOCTh. McTounuk sHepruum ConHula U 3BE3L.
3BE3/IbI, MX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTB». 3BE31IbI TJIABHOHM ITOCJIEJOBATEIBLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOM MOCJEN0BaTeIbHOCTU. BHyTpeHHee cTpoeHue



3B€3/1. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIIA U
3BE3]]. DTaNbI )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama ['anaktuka. Ilonoxenue u nBuwxkenue CoyiHIA B
INanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbsl. UEpHBIE ABIPHI B SApax
rajgaKkTHUK.

Bcenennas. Pacuupenne Beenennoii. 3akon Xa06ma. Pazberanue ranakTuk.
Teopus bonbmioro B3peiBa. PeIMKTOBOE U3IIyYEHHUE.

MaciraOHast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuuecxue nabnooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUH ISl ONPEIENICHUs TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31us1 CEeBEpHOIo MOyIIapus U IPKUE 3BE3/bI.

Habmronenus B Teneckon JlyHbl, ruraneT, Mieanoro [lytw.

O0o0maromuiee NOBTOPEHUE

Ponr ¢u3uku W acTpOHOMUM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJILHON M ATUYECKOU chepax MesTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTHHE MHUPA, pOJib GU3HUUECKON TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUNA O (PUIMYECKON KapTUHE MHpPA, MECTO
(hu3nYecKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUHN O TIPUPO/IE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce ocylecTBIsI€TCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMHM MaTE€MAaTHKH,
OMonoTNy, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBbIE C M3YUYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DaKT, rumores3a, (unyeckas BeIWYMHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pemwieHHE CHCTEMBI YpPAaBHEHUM, TPUTOHOMETPUUYECKHUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWH HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIUMN, NpPHU3HAKU TMOJ00US TPEYroJbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX (PUTYp U 00BhEMA Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKUBOW MPHUPOJE, KoJieOaTelIbHbIC
JIBUKECHUSA B )KUBOM MPUPOJAE, ONITUUYECKUE SABJICHUSA B JKMBOU NMPUPOJE, ACUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl O0O0pa30BaHUSl KPUCTAIUIMUECKOM pEIIETKH, CHEKTPaIbHBIN
aHau3.



l'eoepaghua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMJICTPSCCHUI.

Texuonocus: NWHUUA DJEKTPOINEpenady, TEHEpPATOp IMEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I[€4Yb, pPaaap, PaJAUONPUEMHHUK, TEIEBU30D,
anTteHHa, TteinedoH, CBY-medb, NMPOCKIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue ydeOHOro mpeamera «@Du3Mka» Ha YpOBHE CPEIHETO OOIIETO
oOpa3oBanus (0a30BbIIl YPOBEHB) MOJKHO OOCCIICUHUTHh JOCTIKCHHUE CIIETYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI YUeOHOrO npeamMera «Pu3nKa» T0IKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOmUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH TMO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIleCcTBa, pacUIMpeHue >KU3HEHHOTO
ONBITA U OMNbBITA JIEITEIBHOCTH B MPOLECCE PeaM3alli OCHOBHBIX HAIPaBJICHUN
BOCIIMTATEJIbHOUN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YUaIOIIETOCA KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYENIOBEUECKHMX T'YMAaHUCTUYECKUX |
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIECSITEIBHOCTh B MHTEpPECAX TPaXIaHCKOIO
oO0IIIecTBa, y4acTBOBAaTh B CAMOYITPABJICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHUE B3aUMOJEHUCTBOBATH C COLMAIIbHBIMU UHCTUTYTaMU B COOTBETCTBHHU C
X QyHKIUSIMU U HA3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

chOpMHPOBAHHOCTh POCCHUICKOU rpa)XJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STUUYECKOTO IMOBEJICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIIMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM YHCIE B
JEATEIIbHOCTA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUMBOTO Oy AyIIEro;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

3CTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYast 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero GU3n4YecKoil HayKe;



5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEPEC K pa3IMYHBIM cdepaM MNpoPecCHOHAIBHON IESTENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 peanru30BbIBATh COOCTBEHHBIC JKU3HEHHBIE TLJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHMIO B 00JIaCTH
(U3HUKY HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0TMYeCKOTr0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh 3KOJIOTHUECKOW KYyJIbTYphl, OCO3HaHUE TIJ100aIbHOrO
XapakTepa SKOJOTUIECKUX TIPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE IEMCTBUN B OKPYKAIOLIEH CPEJIE HA OCHOBE
3HAHHU LEeJIeH YCTOWYMBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHre ONbITa JEATEIBHOCTH HKOJOTMYECKOM HANpPAaBIECHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHus:  (GU3MKH  OCYHIECTBJISATH  NPOEKTHYIO M HCCIEAOBATENIbCKYIO
NEATENbHOCTh MHIWBUAYAIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:
CaMOCTOSITeTbHO  (OpMyIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh NEMU JACATCIBHOCTH, 3aJaBaTh IApAMETPbl M KPUTEPUU HX
JIOCTHKCHMS,
BBIABJISITH  3aKOHOMEPHOCTM W IPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHUS TMPOOIEMBI C y4E€TOM aHaln3a MUMEIOIUXCS
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTUBHI B JICITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBINIOJNIHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPYU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIIOUEBBIMU ITOHATHUSMH U METOIAAMHU
(bu3NYeCKOi HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-UCCIIEI0BATENbCKON U MPOEKTHOU AESITeNbHOCTU
B 00sacTu (PU3UKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peuieHusl 3a7ay (PU3MYECKOTO COAEpKaHUS, MPUMEHEHUIO pa3IMYHBIX
METO/I0B ITO3HAHMS;

BJIAQJ€Th BHUAAMU JIEATEIbHOCTU 10 TMIOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETAlMY, TMPeoOpa30OBaHUI0 M TPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX
CUTYalLMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00s1acT (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUTATh TUIOTE3Y €€ pEelIeHUs, HAXOAUTh apryMEeHTHl ISl JOKa3aTesIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHMUS;

aHANIM3UPOBAaTh IIOJYYEHHbIE B XOJE pEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOM
JESTENbHOCTH, B TOM YHCIIE IPU U3yUYeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (u3MKe B MPAKTUYECKYIO 00JIaCTh
KU3ZHENIEATEITbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI H PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 337a4H, IOMYyCKAIOIINEe albTepHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIJI€Th HABBIKAMHU MOJYy4YECHHUS] MHPOpMalUU (PU3UYECKOTO COJEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSTEIbHO OCYIIECTBIATh IIOUCK, aHaju3,
CUCTEMATH3allMI0 U HHTEPIpeTauio MH(OpPMAlKUU Ppa3IUYHbIX BUAOB U (GopM
IpEeJICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIb30BaTh  CPEJICTBA  MH(DOPMAUMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3alad ¢ coOmrofeHueM TpeOOBaHWWA HAPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMpPaBOBBIX U  OITUYECKUX HOPM, HOpM
MH(POpPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEpKaHUS B pazIUYHbIX (opmarax c
y4€TOM Ha3HAUYEeHHsS MH(OpPMAIUU U 1IEJIEBOM ayIMTOPUU, BHIOUpAsi ONTUMATIBHYIO
(dbopMy npeaCcTaBICHUS U BU3yaIU3alUu.

KoMMmyHHKAaTHBHBIE YHMBEPCAJIbHBbIC Y4eOHbIe NeCTBHA:
OCYILECTBIAThH OOIIEHNE HA YpOoKaxX (PU3UKH U BO BHEYPOUHO JI€ATEIBHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(MIMKTHBIX CUTyallui W CMsr4aTh
KOH(JIUKTBL;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUSA C HCIIOJIb30BAaHHUEM
A3bIKOBBIX CPEACTB;

IIOHMMATh U KMCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIWBUAYAIBHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEHCTBHM € y4€ToM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaXKJI0T0 YJI€HA KOJIJIEKTHBA;

IIPUHAMATh LEIM COBMECTHOW  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJMHUPOBATh ACHUCTBUA MO €€ JIOCTH)XEHUIO: COCTABIISITH IUIAH JEHUCTBU,
pacrupeieNiiTh poJid C Y4E€TOM MHEHHH Y4YacTHUKOB, OOCYXIaThb pE3yJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHJIbl B
o0l pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKThI, OLICHMBAaTh HJEU C IMO3WLIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3IUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE qeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATENIbHYIO JESTENbHOCTh B 00JacTH
(GU3UKK ¥ aCTPOHOMHHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
cOOCTBEHHBIEC 33]1a4H;

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX M KAa4eCTBEHHBIX
3a]a4, IJIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATOYTECHUH;

J1aBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacmupsTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpOBaTh €ro, OpaTb Ha cedd
OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO S3pPYAMIMH B 00JacTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATIbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHHWBATh COOTBETCTBUE PE3YJIHTATOB IIENISIM;

BJIQ/JIeTh  HABbIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUSA
COBEpIIAEMbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, WX pE3yibTaTOB U
OCHOBaHUI;

MCIIONB30BaTh MPHUEMBI PeIIEKCHH JIJIsl OLICHKH CHTYaIliH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO IMPUHUMATH PEIIEHUS MO WX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apTryMEHTBI APYTHMX IIPU aHAJM3e pPe3yiIbTaToB
JeSITENbHOCTH;

MPUHUMATh ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTHI JAPYTUX TPH aHaJIu3e pe3yIbTaToB
JESITENbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporecce nocTikeHUsT TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 9 YPOBHA CcpeaHero oOmiero oOpa3oBaHUS Yy OOydYaroIIUXCs
COBEPIICHCTBYETCS AMOIIMOHAIIbHBIH WHTEIUJICKT, IpeInoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE IMOIIMOHATIBLHOE
COCTOSIHHE, BUACTHh HAIPABICHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBLHOU Chephl,
ObITh YBEPEHHBIM B ce0g;

CaMOpPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIIOCOOHOCTh aJNanTUPOBATBCA K
OYMOIMOHAIEHBIM H3MEHEHHSIM | MTPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpEMJICHUE K JOCTH)KCHHIO 1IETH U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHWE [EHCTBOBATh HWCXOJS M3 CBOMUX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTHh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITFOUAIONINX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, POSIBIIATH MHTEPEC U pa3peniaTh KOH(DIUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMCHUI:

JEMOHCTPUPOBATh Ha IpUMEpax pojidb M MeCTO (Ppu3nku B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KapTHUHBI MHUpA, B PA3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATENBHOCTH JIFOAEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIEeH:
MaTepuajgbHasl TOYKa, HHEpIMalbHAsl CHCTEMa OTCUéTa, aOCOJIFOTHO TBEPIOE TEIO,
UJICUTbHBIN T'a3, MOJECIA CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
AIEKTPUUYECKUH 3apsi/i PU pelIeHUH PU3NUECKUX 3a/1ay;

pacIio3HaBaTh (PU3HYECKUE SIBJICHUS (IIPOIECCHl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAaHWUKH, MOJICKYJAPHO-KMHETHYECKOW TEOPHUM CTPOCHHUS BEIIECTBA U



JNEKTPOAMHAMHUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TMaJeHUE TeJ, ABMKEHUE [0 OKPYKHOCTH, HHEPIuS,
B3auMoJielicTBUE Tel, nuddy3us, OPOYHOBCKOE JIBM)KEHUE, CTPOEHHUE >KUAKOCTEN
Y TBEPABIX TEN, U3MEHEHNE 00bEMa TeJl MPU HarpeBaHUM (OXJIaXKI€HUH), TEMIOBOE
paBHOBECHE, MCIIAPEHME, KOHICHCALMs, IUIABJICHUE, KPUCTAIUIA3ALUsA, KUIICHHE,
BJIQYKHOCTbh BO3/1yXa, OBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY IIApaMEeTpaMu COCTOSIHMS Tra3a B  HM30IpOLECCaXx,
ANEKTpU3anMs TEJl, B3aUMOJEHCTBUE 3apsJIOB;

OINUCHIBATh MEXAaHWYECKOE JBHKEHHE, HCIONIb3Yysd (PU3UUECKHE BEIUYUHBL:
KOOpAWHAaTa, MyTh, MNEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
HMMITYJIbC T€JIa, KUHETUYECKasi SHEPrusl, MOTEHUHUAIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MeXaHW4YecKass MOIIHOCTh; NpPU ONUCAHWU NPaBUIBHO TPAKTOBAThH
(bu3NYEeCKUi CMBICH HCIMOJB3YEMBbIX BEJIMYUH, HUX OOO3HAUEHUS M EIUHUIIbI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIUYUHY C APYTHUMH
BEJIMYMHAMU;

ONMCBHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBIICHUS,
UCHONB3Ysl (U3MUECKHE BEJIWYMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpexHss
KMHETUYECKAs] SHEPTUs XaOTUYECKOrO JBHM)KEHHUS MOJIEKYJ, CPEOHEKBaApaTUUYHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KO3((PUIMEHT TMONE3HOr0 JACWCTBUS TEIUIOBOIO JBHUIATENsA; IpPU ONUCAHUU
NPaBWIBHO TPAKTOBAaTh (UBUYECKUN CMBICI HCHOJb3YEMBIX BEJIUYMH, HX
o00O3HaueHUsT W EAUHUIBI, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(U3UYECKYI0 BEIUYHUHY C APYTHUMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOWCTBA BEIIECTBA U JIIEKTPUUECKHE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3UYECKUE BEIMYMHBL: DJIEKTPUUECKUNA 3apsij,
ANEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
IpU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJIb3YyEMBIX
BEJIMYMH, MX OOO3HAUYECHHMs] M €JMHMIIbI; YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOILINE
JaHHYIO (PU3MUECKYIO BEJTUUMHY C JPYTMMH BETUYMHAMU;

aHANIM3UPOBATh (PU3UYECKHE TMPOIECCHl U SIBJICHUS, UCIONb3Yys (U3MUECKHE
3aKOHBI U IIPUHIIUIIBLI: 3aKOH BCeMUpPHOTro Tarorenus, I, II u I 3akonsr HeroTOHa,
3aKOH COXPAHEHHsS MEXAHWUYECKOM DSHEPIUH, 3aKOH COXPAaHEHWs HWMITYJIbCa,
IPUHIUI CYNEPIO3ULIMH CWJI, NPUHUMUII PaBHONPABUS WHEPUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHIO CTPOECHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJI C
a0COJIFOTHON TeMmmnepaTypoi, MEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS
DIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pasinyarh CIIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BhIpAKEHHWE W YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPUHIMIBI JEHCTBUS MAIlIUH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHUS MX O€30MacHOrO HCIOIb30BaHUS B
MOBCEIHEBHOM XU3HU;

BBITMIOJHATh JKCHEPUMEHTHI IO HCCIENAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOLIECCOB C HCIOJB30BAaHUEM IMPAMBIX W KOCBEHHBIX H3MEPEHHUH, NPU HTOM
dbopmynupoBath MpodiieMy/3aadyy M TUIOTE3y Yy4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MNPEIJIO0KEHHOTO 00O0pYyNOBaHUS, MPOBOAUTH OMNbBIT U
(dhopmMyIHpoOBaTH BBIBOBI,

OCYIIECTBIIATH MPSAMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEITUUMH, MPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH ITOTrPEMIHOCTEN U3MEPEHNU;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMH  BEIUYMHAMH  C
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(buUKCUpOBaTh pe3yJbTaThl IMOJTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BUJIE TAOJIUII U TPaUKOB, AeNIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOoaTh npaBuia 0€30MacHOrO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HMCCIIEeNOBAaTeNIbCKOM U MPOEKTHOU
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
o0opynoBaHus;

pemarb pacy€éTHhIE 3aJauyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBGI, HA OCHOBE aHAM3a YCIOBUS 33/1a4u
BbIOMpATh (HU3UYECKYI0 MOJECIb, BBIACIITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOoUMbIC NIl €€ pElIeHUs, MPOBOIUTH PAcu€Thl M OIIEHWBATH PEaTbHOCTh
MOJyYE€HHOTO 3HAUYCHUs (PU3UUECKON BEIIMYUHBL

peraTh KaueCTBEHHBIE 3a/1aU: BBICTPAUBATDH JIOTHUYECKH HEMTPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUI € ONMOpoN Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(dbuzuyeckue SBICHUS;

UCIIONB30BaTh  MPH  pEIIeHWH  ydeOHBIX  3aJad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAIIUN
U TpeJICTaBlIeHUs Y4eOHOM M HAy4HO-TOMYJISIpHOM MH(OpMAIMKU, TTOTYYSHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATM3UPOBATH MOIyIaeMyt0 HH(POPMAIIUIO;

MPUBOIUTH PUMEPHI BKJIA/Ia POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0O MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJOTUH;

HCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Il obecniedeHus: 0e30NacCHOCTH MpU OOpalIEeHuU ¢ TpUOOpaMu U TEXHHUYECKUMU
YCTpOMCTBaMH, JIJIsl COXPAHEHHUS 310POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOTrO
MOBEJICHUS B OKPY KaIoIEeH Cpejie;



paboTaTh B TpyIIe C BBHIIOJHEHHEM Pa3JIUYHBIX COLUAILHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYIIbl, PAUMOHAIBHO pACHPENeNsiTh OO0S3aHHOCTU U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PELICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K konmy obOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha TpUMEpax pojiab U MecTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKOU AECATEIIBHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3HYecKOoi KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJCINICH:
TOYEYHBIN AIEKTPUUECKUN 3aps/l, Iyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, SiJepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sjpa TMPHU pEelieHUU (PU3NUECKHX
3azay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHU M KBAHTOBOUM (DU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHUCTBUSl TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJdS Ha
MPOBOJAHUK C TOKOM U JBIDKYIIUWUCS 3apsii, JIEKTPOMArHUTHBIE KoJieOaHUs W
BOJIHBI, MPSIMOJIMHEWHOE pPACHpPOCTPAHEHUE CBETa, OTPAXEHHUE, MPETOMIICHHE,
uHTepdepeHus, audpaknuss U TONApU3alusg CBETa, JHUCIEPCUs CBETa,
dboroanekTpudeckuii 3G hext (poTodrddhexT), CBeTOBOE JTaBICHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas M MCKYCCTBEHHas

PAaAOAKTUBHOCTD,
OIIMCBIBATh HU3YYCHHELIC CBOMCTBaA BCIICCTBA (BJ'IGKTpI/I‘-IeCKI/IC, MAarHuTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3IN9IHbIX CpGI[) 151

ANIEKTPOMArHUTHBIE SBJIEHUS (TIPOLECCHI), UCHOJIb3Ys (U3MYEeCKrue BEIUYMHBIL:
DNEKTPUYECKUM 3apsll, CWJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIIKYIIAs cuia, paboTa TOKa,
MHAYKIUS MarHuTHOro nmnousi, cwia Amnepa, cwia JlopeHuna, WHIYKTUBHOCTb
KAaTYyIIKH, JHEPrus AJIEKTPUYECKOTO0 M MATHUTHOTO IOJEH, MEPUOJI M YacTOoTa
KojeOaHuii B KoseOaTeabHOM KOHTYpe, 3apsJ U CHiIa TOoKa B IIpoLecce
TFApMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOSIHHUE U
ONTUYECKAasi CHUja JIMH3bL, NPU ONUCAHUM HPABWIBHO TPAKTOBATH (U3NYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYUH, MX OO0O3HAYEHUS W E€IUHUIbI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YYECHHBIC KBAHTOBBIE SBICHUA M IIPOLECCHI, HCIIONIb3Ys
(¢u3nYecKue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIhC (POTOHA, IEPUO]I TIOTypaciajia, SHEPTHsl CBsI3U
aTOMHBIX SIIEP, NPU OIMUCAHWU TPABWIBHO TPAKTOBATh (PUIUYECKUA CMBICIT
WCIIOJB3YEMBIX BEJIMYWH, WX OOO3HAUECHHS M €IUHUIILI, YKa3biBaTh (POPMYJIBI,
CBSI3BIBAIONIME JaHHYK (DU3UYECKYI0 BEJIMYMHY C JPYTUMH BEJIUYUHAMU,
BBIYHCIIATH 3HAUCHNE (PU3MUECKON BEINYUHBI,

aHANIM3UPOBATh (PU3UUYECKHE TMPOIECCHl U SIBJICHHUSA, UCIONb3Ys (U3MUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWH, 3aKOH MPSAMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g portorddexra,
3aKOH COXpPAHEHUs SHEPTUH, 3aKOH COXPaHEHUsS HUMITYJIbCa, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHUs MacCOBOTO 4HMcla, MOCTylathl bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Ipy 3TOM pas3indyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHUS (TpaHUIBl, 00JACTH)
MIPUMEHUMOCTH;

OMpENEIATh HAMPABICHUE BEKTOPA MHIYKIIMU MarHUTHOTO TOJIsI TPOBOAHUKA
C TOKOM, CUJIbl Amrniepa u cuiibl JlopeHua;

CTPOUTh W OIKCHIBATh M300paKEHHE, CO3/1aBa€MOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUN W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh MpodiieMy/3aadyy M TUIOTE3y Yy4eOHOTO JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYIOBaHMS, MPOBOAUTH OIBIT U
(dhopMyIHpOBaTH BBIBOBI,

OCYIIECTBIISAThH MPSAMbIE M KOCBEHHBIE M3MEPECHUS (PU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKH ITOTrPEMIHOCTEN U3MEPEHNU;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIUYUH C HCIOJIb30BaHUEM
NPSAMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJAE TAOIUI U
rpaduKoB, JIeJIaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOoaTh npaBuiaa 0€30MacHOrO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIECOBATEIHCKON U TPOCKTHOU
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
o0opynoBaHus;

pemarb pacy€éTHhIE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBGI, HA OCHOBE aHAM3a YCIOBUS 33/1a4n
BbIOMpATh (HU3UYECKYI0 MOJEIb, BBIACIITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOouMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLICHUBATH PEaIbHOCTh
MOJyYEHHOTO 3HaUeHUs! (PU3NYECKON BETNUNHBI;

pemaTh KaYECTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LETIOYKY PACCYKJICHHM C ONOPOM Ha HM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKHE SABJICHUS,

UCMOJb30BaTh ~ IMpPU  pPEIIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(OpPMAIMOHHBIE TEXHOJIOTMH JJIA MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y IPEICTaBIICHUs YYEOHOW U HAyYHO-NOMYJSIPHOM MH(POPMALIUH, MTOJTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMylo HH(POPMAIIUIO;

OOBSCHATh MPUHLMIBI JCHCTBUS MallMH, HOpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iInyaTh yCJIOBUS MX 0€30MacHOTO MCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOIUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHME MPOIIECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITI0JI30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B MOBCEJHEBHOM KU3HU
i obecriedeHust 0€30MacHOCTU MpHU OOpalleHnH ¢ MpruOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMH, JUIsl COXPAaHEHUS 3/I0pPOBbS U COOJIIOJEHUS HOPM SKOJIOIMUECKOTO
TOBEJICHUS B OKPYKAIOIIEN CpelIe;

paboTaTh B TIpyIIE C BBIIOJHEHUEM PAa3IUYHbIX COLUAJIBHBIX pPOJIEH,
IUTAHUPOBAaTh PpabOTy TpPYNIbl, PALMOHAIBHO paclpeneisTh OO0S3aHHOCTH U
IUIAHUPOBATh JI€ATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsX, alcKBaTHO OLICHUBATh
BKJIJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PELIEHUE PacCMAaTPUBAEMON MPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uugpoBbIe
Ne i/m P Konrpoabueie | TlpakTuyecku (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThI
pecypcbl
Paznea 1. DU3UKA U METOJbl HAYUYHOI'O IO3HAHUSA
1.1 ®u3uKa 1 METOAbI HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pasznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunanika / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 hits://m.edsoo. r/7f41 bET2
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubnmnoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBEI TEpMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnumoreka [IOK

®da3oBBIE Nepexoabl

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




Hroro no pazneny

24

Paszpnen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
4.1 C)
fleKTpoctaTia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2EeKTpUYECKUNA TOK. TOKHM B 12 bubnnorexa [JOK
' pas3uyHbIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HauMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpaMMBblI Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
L1 MaruauTtHoe nose. DIeKTpOMarHuTHas 1 1 3 bubnuoreka LIOK
' WHIYKIHS https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUA 1 BOJIHBI
21 MexaHu4eCKHe U JIEKTPOMArHuTHbBIE 9 1 bubnuoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97c
29 MexaHU4eCKHe U JIEKTPOMAarHuTHbBIE 5 ) bu6mmoteka [{JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cielIUaTBHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOM ONTHUKHU 6 bubmorexa TIOK

https://m.edsoo.ru/7f41c¢97¢




but6mmoreka [JOK

4.2 Crpocrue aroma 4 https://m.edsoo.ru/7f41c97¢
bu6nuoreka [JOK
4.3 A 5
TOMHOE JAPO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

but6mmoreka [JOK

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 hits://m.edsoo ra/7#41c97¢
Hroro no paznemny 7
Pa3znen 6. OBOBLIAIOILIEE IIOBTOPEHHUE

6.1 O6o0061aro1iee NTOBTOPEHHE 4 ngs?;;?:;(;gg/lifmwk
Hroro no pazneny 4
Pe3epBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., byxoBues b.b., Cotrckuit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe ooiiectBo «M3maTenscTBo
«ITpocsemienue»

» ®usuka, 11 knacc/ Makumes I'.J1., byxosues b.b., Yapyrun B.M. non
penakmueii [lapdentoeBoii H.A., AknimonepHoe oobmecTBo «M3maTeabcTBo

«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET






