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NNOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpPOBHS Ha YpPOBHE CpeIHEro oO0IIero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOXKCHUH M TpeOOBaHWUN K pe3yibTaTaM OCBOSHHUS OCHOBHOM
oOpa3zoBaTenpHONW mporpammsbl, mpenactaBieHHsIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOil paboyeil MporpaMMbl BOCHHUTAHHS W KOHICMIWU TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszmka» B o0pa3oBaTeNbHBIX  oOpraHm3anusx Poccuiickoit  ®Denepamnuu,
peanu3yroInuX OCHOBHbIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Conepxanue TporpaMMbl 1O (pU3MKEe HampaBieHO Ha (OPMHPOBAHHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI MHpa oOydvaromuxcs 10—-11 kmaccoB npu o0ydyeHun ux (usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO oaxoaa. IIporpaMma no ¢usnuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k TUTaHUPyEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeAMETHBIM
pe3ynpTaraM OOyuYeHHsI, a TaKX€ YYUTBHIBACT HEOOXOJMMOCTH pealn3alliil MEXIPEAMETHBIX
cBsi3el (PU3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTaMu. B Hell ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4eHHUs (U3UKU Ha YPOBHE CpeaHEro oOIiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yabTaThl OCBOEHMsS Kypca (GU3MKU: JIMYHOCTHBIE, METANpeIMEeTHbIC, NpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no ¢pu3KKe BKIIOYAET:

® [UIAaHUpPYEMbIE PE3yJbTAaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeMETHBIC PE3yJIbTaThI M0 TO/1aM O0YUYCHHUS;

e coaepxaHue yueOHoro npeamera «Pu3ukay 1o rogam o0yueHMs..

du3mKa Kak HayKa 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYIAsl B KAUECTBE Y4€OHOTO
npeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMH 00 OKpPY’KaIOLIEM MHpE.
[IkonbHBI Kypc (QU3MKH — CHCTEMOOOPA3YIOUIMM Il €CTECTBEHHO-HAayUHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SABICHHM, U3y4aeMbIX
XUMHEH, Ouonorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnons3oBaHHEe U aKTUBHOE
IpUMEHEHHE (PU3MUYECKUX 3HAHUN ONpeAessieT XapakTep M pa3BUTHE PAa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHs] HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3yuyenue (Gu3MKu BHOCUT OCHOBHOM BKJIaJl B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHre yMeHUN
IPUMEHATh HayYHBIH METOJ IIO3HAHUS MPH BBIIIOJHEHUH MU YUEOHBIX MCCIIEJOBAHUH.

B ocHOBY kypca (u3uku AJ1s1 ypOBHS CpEeIHET0 001Iero oOpa3oBaHMs MOJIOXKEH P HIICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH Kypc SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIKOYAET KAaK BOIPOCH! KJIACCHUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C Hell MaTepual Kypca pU3NKH 00beJUHEH BOKPYT
¢usmueckux Teopwil. Bemymmm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaraeT MClojib30BaHUE T'yMaHUTapHOTO
noTeHuana GU3NIeCcKoi HayKH, OCMBICIICHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKk)Ke ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HakOMCTBO C HIMPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUH U3YYEHHBIX TEOPUIl U 3aKOHOB.

Hoesn oskonocusayuu peanusyercsi MOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJCpIKaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyKAeHUs Mpo0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.
Crep)xHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YPOBHE CpeIHero oodmero oOpa3oBaHHS
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpe MOCTPOCHHS
¢u3uueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, I'PaHUIAX MPUMEHUMOCTH TEOPHM, Uil ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIECCOB).
CHCTEeMHO-IETETFHOCTHBIN MOIX0 B Kypce (DM3UKH pealln3yeTcs MPEeXe BCETro 3a CUET
OpraHu3aIuy SKCIIEPUMEHTAILHON NESTENbHOCTH o0ydJaromuxcs. Jlims 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢(usuke oObeIWHEHBI B OOLIMI CIUCOK
YUCHHYECKUX TPAaKTUYeCKUX paboT. BeimeneHune B ykazaHHOM mepedHe JabopaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBIISICTCS YYacTHUKaMH 00pa30BaTELHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OcHaleHus kabunera gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAZCHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHHS,
UCCIIC/IOBAHHS 3aBUCHUMOCTEH (M3UYECKUX BEJIMYMH W TIOCTAHOBKY OIBITOB IO TPOBEpKE
NPEIOKEHHBIX THITOTE3.
Bonbuioe BHUMaHUE yIeNnseTcsl peIIeHUI0 pacuEéTHBIX U KayecTBEHHBIX 3a1adu. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCA 3a/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
MIO3BOJISIONINE TPUMEHSITh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasJena
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3neioB. /i KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCS 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKAaHUs (U3NYECKHX SIBICHHUM U IPOIECCOB B
OKpY’Kalollel JKU3HHU, TpeOylolme BBHIOOpa (U3MUECKOM MOJENu Uil CUTYallud HpPaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBuu ¢ TpeboBanusmu DPI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecrieyeHnI0 y4eOHOro mporecca 0a30BbI YpOBEHb Kypca (M3MKM Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJHKEH U3ydaThCsl B YCIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOWMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO KA. B xabunete
(bU3UKN TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYIOBAHUE JJISI BHITOTHEHUS YKAa3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHUYECKHX NPAKTUYECKUX padOoT M JIEMOHCTPALMOHHOE
o0opyaoBaHue.
JleMoHCTpaniMoOHHOE 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBHHM C IPHHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M OOECIEUMBACT MOCTAHOBKY MEPEYHCICHHBIX B MPOrpaMMe 10
(¢u3uKe KIIOYEBBIX JEMOHCTPALMN [Js MCCIEJOBAHUS HW3y4YaeMbIX SIBICHUHW W IIPOLIECCOB,
HIMIIUPHYUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPHUMEHEHHH.
JlaGopaTopHoe 00opyAoBaHHE ISl YUYCHHYECKHUX MPAKTUUECKUX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeuMBaeTCs B pacyére OJHOrO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTndeckrue KOMIUIEKTHI JIabOpaTOpHOro O00OpyNOBaHMUS JIOJKHBI OBITH
IOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPHUTENILHBIX CHCTEM B BUJIC U(DPOBBIX JTA00PATOPHIA.
OCHOBHBIMU TIEISIMU U3yUYeHUs (PU3UKH B 00111eM 00pa30BaHUM SBJISIOTCS:
e (opMupoBaHHE HHTEpPeca M CTPEMJICHUS OOYYAIOUIMXCS K HAYYHOMY H3YUYCHHUIO
IPUPOIBI, Pa3BUTHE WX WHTEIUICKTYAbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTABICHUH O HAayyHOM MeETOJe TIO3HaHUS U (HOpMHUpPOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPYKAFOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOI'O MHUPOBO33PEHHS KaK pe3yjIbTaTa M3y4YeHUs OCHOB CTPOCHHS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH;



dbopmMHpoBaHUE YMEHHUI OOBSCHATH ABICHUS C UCIOJIb30BaHNEM (DU3MYECKUX 3HAHUH U
Hay4HBIX J10Ka3aTeJIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O POIHM (PU3MKH JUIS Pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JlocTrxkeHne 3TUX TeNeld 00ecreunBaeTCsl pelieHUueM CIEAYIOIMUX 3a1ad B IpoIecce
U3y4eHHS Kypca (pU3UKU HA YPOBHE CpPEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHNne CUCTEMBbl 3HAHUK 00 00mMX (PU3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(DU3UKH;

dbopMUpOBaHHEe YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHHUS [UIsl OOBSICHEHUS
busznyeckux SBICHUM B TpUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pEIIeHUl B
MMOBCEAHEBHOMN XKU3HU;

OCBOEHHE CIIOCOOOB pEHICHHs] PAa3IMYHBIX 3a7ad C SBHO 3aJaHHON (PU3NYECKOM
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JaHue (hu3nyeckon
MOJIeJIY, aJICKBAaTHOU YCJIOBHSIM 3a/1a4H;

MOHMMaHWE (PU3NYECKUX OCHOB U MPHUHILIUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX IIPOLECCOB, UX BIUSHUS HA OKPY>KAIOLLYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEIEHUS (PU3NYECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpPOpeTauud  MHPOpMAIUH,  ONpEeleICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

CO3JJaHUE YCIIOBUHU Ul Pa3BUTUS YMEHHUH IPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUYECKOU
JESITEIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypOBEHb) Ha ypOBHE CpPEAHEro o0Imero odpa3oBaHuUs
orBojuTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hepeno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipennaraemselii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHICCKUX PaboT
SIBIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JeJaeT BBHIOOpP MpOBEIAeHHS 1a00paTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yYaroInXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka u MeTOAbI HAYYHOT' O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUs OKpy»Karowero mupa. Pomib
OKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MonenupoBanue GU3MYECKUX SBICHUN | TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI M TEOpUU. |'paHULIbI MPUMEHUMOCTH (HU3HYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.
Pons m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Llemoncmpayuu
AHazorosble U IU(PPOBbIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe paBukeHHe. OTHOCHTEIBHOCTh MEXAaHMYECKOro JBvkeHus. Cucrema
otcuéta. Tpaekropus.

[Tepememnienue, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) U YCKOPCHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HAa OCHU CHUCTeMbl KoopAauHaT. ClioKeHUE MepeMenieHud u
CJI0’)KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHHE. [ 'paduKu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPUATIbHOM TOUKU OT BPEMEHH.

CBoOonHOe majieHne. Y CKOpeHne CBOOOIHOTO TTaCHHUS.

KpuBonuneliHoe nBmkeHue. JIBH)keHHME MATepUAIbHOM TOYKM IO OKPY>XKHOCTH C
MOCTOSIHHOM MO MOAYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHWHAas CKopocTh. l[lepuom u
yactoTa oOpamieHus. [leHTpocTpeMuTensHOE YCKOPEHHE.

TexHudeckue YCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: CIUJOMETpP, IBUKEHUE
CHaps0B, LICTIHbIE U PEMEHHBIE MEpEIadH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UIUTIOCTPALUS KHHEMATHUYECKUX XapaKTePUCTUK JIBUXKECHHUS.

[IpeoOpazoBanue IBUKECHHN ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue nBuxeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaeHHUs.

Hamnpagnenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIbIO OMPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS  MEXAYy — OYTSIMH,  NOPOHIACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHBbIE MPOMEXKYTKH BPEMEHH IMPU PABHOYCKOPEHHOM JBHXKEHHUH C
Ha4yaJbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHue qBUKEHUS 1IapUKa B BI3KOW HKUJKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTH ['anwies. [lepssiii 3akoH Hprorona. MHEepruanbHbie CHCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHmun cynepno3unuu cuid. Brtopoit 3akoH HeroTona st
MaTepualbHOU ToUYKU. Tpernii 3akoH HbIOTOHA [UIsi MaTEpHUAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buasl Tpenus (1mokosi, cKoibkeHus, kadenus). Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBXKEHHUs U cuia TpeHus nokos. Koagdurment tpenus. Cuia cCOmpoTUBIICHUS
NP ABUKEHUU TeJla B )KUJKOCTU UM rase.

[ToctynarenbHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cunbl. YcnoBus paBHOBeCHs
TBEPAOTO TEIA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIMIHUKY, JIBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHHE MacC B3aMMOICUCTBYIOMINX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT JeopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEHME CUII TPEHUS MTOKOS1, KAUEHUS U CKOJIbKECHUS.

VYcnosus paBHOBecUs TBEPAOTo Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune nBmkeHns Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUMX B TPYXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue yciioBUl paBHOBECHs TBEPIOTO TeIa, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3aKoHbl COXpaAHEHUs 8 MEXAHUKE

HNmnynbc MatepralibHOM TOYKHU (Tea), CUCTEMbl MaTepUalbHBIX ToYeK. IMITybC CHIBI U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunetndeckasi 3Hepruss MaTepuHalbHOW TOYKH. Teopema 00 M3MEHEHHMH KHHETUYECKON
SHEPIUH.

[MotenumaneHas sHeprus. [loTeHIMaNbHAS YHEPTUS YIIPYTO Ne(hOPMUPOBAHHOMN TPy KHHBI.
[MoTennmansHas 3HEPrHst TeIa BOJIM3U OBEPXHOCTH 3EMITH.

[ToreHunanbHble U HEMOTEHIUAIbHbIE CUJbl. CBs3b PabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUN.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KONEp, IPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon MOTEHIIMATBHON SHEPTHH B KHHETUYECKYIO i OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol



N3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C TOMOIIBIO ABYX OJWHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C W3MEHCHHMEM MEXaHWYECKOW JHEPIHH Tella Ha
IpUMepe PacTSKEHHS] Pe3UHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHast pu3uKa M1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU MeopUul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU U UX OMBITHOE 0O0OCHOBAHHUE.
bpoynoBckoe nBmwxkenue. Quddys3umsa. Xapaktep IBWKEHHS | B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJiend CTPOCHUS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEllECTBA Ha OCHOBE 3TUX Moaeneil. Macca u pasmepbl Mosiekyid. KomnuecTBo BeliecTsa.
[TocrossnHast ABorazpo.

TemnnoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UleaTbHOTO Tra3a. AOCOMIOTHAas TemIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JBWKEeHHMs dactul Tra3a. [llkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [anproHa. M3omporeccsl B UACaIbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe mpeacTaBieHne H30MpoLEeccoB: U30TepMa,
u30Xx0pa, n3obapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHUE BellecTBa, (oTorpadum MoJeKyl
OPraHUYEeCKUX COCIAUHEHUM.

OmnbiTel 10 AU Y3UH KUTKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mogens onbita IITepna.

OnpIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOIO B3aUMOACHCTBUS.

Mogenb, WITIOCTpUpYIOLLAs IPUPOJTY JAABJICHHS ra3a Ha CTEHKU COCY/Ia.

OMnBITHL, MJUTFOCTPUPYIOLME YPABHEHUE COCTOSHUS HJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

OnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe€ Ha OCHOBE HU3MEpEHHH 00bEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmoauHamuueckas cucremMa. BHyTpeHHSs dHEprus TEPMOAMHAMUYECKOM CHCTEMBI U
cnocoObl e€ u3mMeHenus. KommuecTBo TemoTel U pabora. BHyTpeHHSS HEprusi 0JHOATOMHOTO
UJeaNbHOrO0 ra3a. Buasl Tennonepenayu: TEIONPOBOIHOCTb, KOHBEKIUS, U3JIyUEHHUE. Y I€TIbHas
TEMJI0EMKOCTD BelecTBa. Koan4yecTBo TEIOTHI P TEIIONEepeaaye.

[lonarue 06 anmmabatHOoM mpouecce. I[lepBbiii 3akoH TepMmoauHamuku. IlpumeHenue
NepBOr0 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonnHamMuki. HeoOpaTuMOCTh IPOIIECCOB B MPUPO/IE.

Tennossie MamuHbl. [I[pUuHIMANBL JEHCTBUS TETIOBBIX MauH. [IpeoOpa3oBanus SHEPTUH B
TEIUIOBbIX MamuHax. KoadduimeHnT none3Horo neicTBus teroBod mammHbl. [ukn KapHo u
ero Ko3((HUIMEHT MOJE3HOT0 ASHCTBHL. DKOIOTHYECKHE IPOOIeMbI TEIIOHEPT eTHKH.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED.



Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEW SHEPrHM Teia IMPH COBEPLUICHUHM pabOoThI: BBUIET NMPOOKU U3
OyTBUIKH IO/ JCHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue »¢upa B JAaTyYHHOH TpyOKe MyTEM
TpeHus (BUICOAEMOHCTPAITNSA).

H3meHeHre BHYTpeHHEH 3HepTruu (TemMrepaTyphl) Tella Ipy TeIuionepeaaye.

OmnbIT 10 agquabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3Mmepenne yienbHOM TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpazoBanne u koHaeHcanus. Mcmapenune U kuneHue. AOcomOTHas U
OTHOCHUTEIIbHAs BIaKHOCTh BO3/yXa. HachleHHbIi nmap. Y aenbHas TemioTa nmapoodpa3oBaHus.
3aBUCHUMOCTB TEMIIEPATYpPbl KUIICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannnueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuanbl. IlnaBnenue m Kpucramimzauus. YenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEHHE TEIUTOBOTO OalaHca.

TexHuyeckue ycTpoWcTBa M IPAKTUYECKOE INPUMEHEHHME: TUIPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU IIOJY4YEHHsS COBPEMEHHBIX MAaTepUajoB, B TOM  4YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npyu noHM>KEHHOM J1aBJICHUM.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmionenue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znea 4. diiekTpoguHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tell. ONeKTpUYecKuil 3apsan. JlBa Bua 3IIEKTPUYECKUX 3apsiOB.
[IpoBOIHUKY, TUBIIEKTPUKH U MOTYNPOBOJHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsja.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. ToueuyHbId  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro noisd. IlpuHuun cyneprnozunuun
NIEKTPUYECKUX MOJIeH. JINHUKM HANPsKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatudeckoro mois. [loreHnman. Pa3HOCTP  MOTEHIMAIOB.
[IpOBOTHUKY M AUDJIEKTPUKH B JIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTh. Konaencarop. OJIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEPrus
3apsKEHHOr0 KOHJIEHCATOPa.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOMN, 3JIEKTPOMETP,
JJIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIM
anmnapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

Y CTpolcTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETpA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DINeKTpocTaTUYECKas 3alluTa.

JIMPNeKTpUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIOWAAM IUIACTHH,
pacCTOSTHUSA MEXKy HUMHU U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHU TOKA.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa Lenu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHoOE, NapajliebHOE, CMEIIAHHOE COEIMHEHHUE MPOBOAHUKOB.

PaGoTa snektpuueckoro Toka. 3akoH Jxoysi—JIenia. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DIEKTPOABUKYILAsl CUJIAa U BHYTPEHHEE CONTPOTHUBIICHHE MCTOYHHKA TOKA. 3akOH Oma Ju1s
MOJTHOM (3aMKHYTOM) 3JIeKTpruecKoil nenu. KopoTkoe 3amMbIKaHueE.

DNIEKTPOHHAs TPOBOAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MomynpoBogauku. CoOCTBeHHass W MPUMECHAs TMPOBOJUMOCTH TOIYIPOBOJHUKOB.
CgoiicTBa p—n-nepexona. [1oxynpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpPAaX M pacijiaBaxX 3JIEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JIUccoManus. IIEKTPOIU3.

DneKTpUuYecKuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENBHBIN pa3psia. MomHus.
[Lmazma.

TexHu4eckue YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HMCTOYHHUKM TOKa, DJEKTpOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHbBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA U0, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne cuilbl TOKa U HaPsSHKEHMS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IJIOIIAIN
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CMenaHHOoe COeTMHEHUE TIPOBOJHUKOB.

[Ipsmoe m3MepeHHe 3IEKTPOIBHKYIIEH cuiibl. KOpoTkoe 3aMblKaHHME TajlbBaHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTD COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

NckpoBoii pa3psaa U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHre  2IEKTPOABMXKYILIEH CHJIBI  MCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexTpoiunsa.

Me:xnpeamerHbie CBA3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMud MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO TTO3HAHHS:
SIBJICHUE, HAy4YHBIA (akT, TUMOTe3a, (uU3WYecKas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
9KCIIEPUMEHT, MOJIETIUPOBAaHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHWH, JMHEWHas QyHKIUsA, mapabdoda,
runepooia, ux rpagKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIINHN: CUHYC, KOCUHYC, TAaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHl M HMX MPOSKIHMH HA OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonoeus: mexannueckoe NBWKEHHE B KUBOHW mpupoje, nuddysus, ocmoc, TermtooOMeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), STIEKTPUICCKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOECHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, 3JIEKTPUUYECKUE
CBOMCTBa METAJNIOB, SJIEKTPOIUTHUCCKAS TUCCOLIMAIIUS, TaTbBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE NBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAaHEHHUs HMITyJIbca B TEXHUKE (pakerta,
BOJOMET W Jpyrue), JBUTATENb BHYTPEHHErO CropaHus, TmapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUITMOHEP, TEXHOJIOTHH MOJIYICHUs COBPEMEHHBIX MATEPUAIOB, B TOM UYHCIIE
HAHOMATEepHalloB, M  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONpUOOPOB, KCEPOKC, CTPYWHBIM NpPUHTEp, dSJIEKTpOHArpeBaTeslbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3znea 4. diiekTpoguHaMuKa

Tema 3. Maznumnoe none. I1eKmMpomMacHUMHAA UHOYKUUA

ITocTossnable MarHuThl. B3amMmojeiicTBHE ITOCTOSHHBIX MarHMTOB. MarHuTHOE IIOJIE.
Bekrop marauTHON nHAyKIuU. [[puHIUIT Cynepno3uliui MarHUTHBIX MOJeH. JINHUM MarHUTHOM
nHAyKIuu. KapTuHa TMHUA MarHUTHOM MHYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKUIMKA MAarHUTHOTO TOJIA
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA W 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzanmoieicTBre MPOBOJIHUKOB C TOKOM.

Cuna Ammepa, €€ MOIyJib U HalpaBJICHUE.

Cuna Jlopenna, e€ Moaynab M HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTULbI B
OJTHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SIlBieHne HIEKTPOMArHUTHOM WHAYKUHMH. [lOTOK BekTOpa MarHUTHOW WMHAYKIWH.
DIEKTPOABMKYIIAS CUJIa UHAYKIWU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKiuu Papajes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABMKYILIAS CUJA WHIAYKUWUA B TMPOBOJHUKE,
JBUKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[TpaBuio Jlenua.

NHayKTUBHOCTB. SIBI€HUE CAMOMHAYKIMH. DIEKTPOABMKYIIAS CHJIa CAMOUHYKIIHH.



DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJE.

TexHuueckue YyCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEU AJIEMEHTAPHBIX YaCTHUII, UHAYKIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MArHUTHBIM MOJIEM.

JIMHUY MHYKIIMU MarHATHOTO TIOJISI.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jenicteue cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME DNEKTPOMArHUTHOW UHAYKIIUH.

[TpaBuio Jlenna.

3aBUCUMOCTD DJIEKTPOABUKYIIECH CUIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO
MOTOKA.

SIBrieHME CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yueHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBiIeHUS SIEKTPOMArHUTHON MHTYKIIUH.

Pa3nen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KONeOAHUSA

KonebGarenbnast cucrtema. CBOOOMHBIE MeXaHWYECKHWE KoyeOaHusa. [apMoHHMUYeckue
koneOanus. Ilepuwon, dacrora, ammmryga u ¢asza kojiebanwit. [IpyXKMHHBIH MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX KojeOanuil. IlpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOICOaAHUSX.

Konebarenbupiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXIY MEXaHWYeCKUMU U DJIEKTPOMArHUTHBIMU
koneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJCATHHOM KOJeOATEIbHOM
KOHTYpE.

[IpencraBnenne o 3aTyxarommx KoleOaHMsIX. BrIHYKIEHHBIC MEXaHUYECKHE KOJIeOaHUs.
Pe3onanc. BriHyX/1eHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CMHYyCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYTHOE U JIEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegaya U MOTpPeOICHUE SICKTPUUECKON SHEPIHH.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynbTypa ucnonb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHudeckue YCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JIIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYCeCKUN
MasITHHK).

Habmronenue 3atyxaromux KoJleOaHui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHWsT OT  BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc mpu mociaeaoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH MHAYKTUBHOCTH U
KOH/JIEHCATOopA.

Monens IMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJia MaJIbIX KosieOaHUM Tpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl rpys3a.

HccnenoBanue mnepeMEeHHOro TOKa B ILENM M3 IOCIEA0BAaTENIbHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE 6OTIHbL

MexaHndeckue BOJHBI, yCI0BUA pacnpocTpaneHud. [lepuoa. CkopocTh pacnpocTpaHeHUs
U januHa BoNHBL [lomepeunple W mpomosbHbIE BONHBL MHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3Jy4YEHHUs SJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anextpomarautHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, IMpeloMJIeHHue, mnoyspu3anmsd, audpaxmus, uHTepepeHuus. CKoOpocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJH. [IpuMeHEHHE >JIEKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUUNBI paIuOCBsI3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckue yCcTpoCTBa M INMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTBHI,
yJIbTPa3BYKOBAsl JIMArHOCTHUKA B TEXHUKE W MEIULIMHE, pajap, pPajuONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOAOIbHBIX BOJH.

Kone6uomeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenue oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6nronenue natepdepeHuu u UG pakiini MeXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOM M YacTOTOH
KoJe0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHHUE,
nossipu3anus, Audpakiuus, UHTepdepeHIns.

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpsMonHERHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOM Cpene.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKkOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM  TMOKa3aTenb
npenomiuenus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa MOJHOIO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cBera. ClnoxxHbIN cocTaB 6eoro cBera. LBer.



ColOuparonue W paccewBaroIIre JIUH3BL. ToHKas nuH3a. DOKYyCHOE paccTosHHUE |
ONTUYECKasl CHJIa TOHKOW JMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. @opMyIia TOHKOU JIUH3BL. Y BEJIMYECHUE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOM ONTUKH.

BonnoBas onrtuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus  cBera. Judpakmuonnas pemérka. YcnoBue HAOMIONEHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHUYecKue YCTpPOWCTBA M MPaKTUYECKOE MPUMEHEHHE: OYKH, Jiyna, Qoroarmmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PAKIHMOHHAS
pemETKA, TOISPOU/I.

Llemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHUEe, OTpakeHHEe W MpesiomiieHue cBeta. OnrTuyeckue
pUOOPHI.

[TonHoE BHYTpeHHEe oTpaxkeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIium cBeTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TosnyuyeHne cnexTpa ¢ HOMOUIbIO IPU3MBI.

[Tomyuenue cnekTpa ¢ TOMOIIBI0 TUPPAKITNOHHON PEIIETKH.

Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue nokazaresns NpeaoMIICHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
I'panuipl NPUMEHUMOCTH KJIacCCUYECKOM MexaHukd. [locTynarsl crienHanbHOM TEOpUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJISl CKOPOCTH CBE€Ta B BaKyyMe, IIPHHLUI
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILIEHUE ITTUHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PENATUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas puszuka
Tema 1. Dnemenmul KGAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u 3HEPruu POTOHA C €r0 YACTOTOW. DHEPTHS U UMITYIIHC
dboToHa.
OtkpeiTie u ucciegoBanue ¢orodpdexra. Ombiter A. I'. CronmeroBa. 3aKOHBI
dorosddekra. YpaBuenue DitHmTeitna g porospdexra. «Kpacnas rpanunay porodddexra.
Hasnenue cBera. OnbiTel [1. H. JIeOGenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHuyeckue yCTpONCTBA M MpPaKTHUYECKOE MpUMEHEHUue: (OTOdJIeMEHT, (HOTONATUUK,
coNTHeYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETO GoTtodddexra.
Ceronuos.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesauto o -uactui. [lmanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuenue u norsomienue (GOTOHOB MPU MEPEXOJe aToma ¢
OJIHOTO YypOBHSl B3HEpPruM Ha aApyroil. Buael cnektpoB. CHEKTp YpPOBHEW 3HEPrMM aToMa
BOZOpPOJA.

BosiHoBbIE cBoiicTBa yacTull. Bonuel ge bpoitnsa. KoprnycKyisipHO-BOJHOBOM Tyaau3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(ciekTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB H3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI, JOKa3bIBAIOIIINE CJIO)KHOCTh CTPOEHHs  djpa. OTtkpbiTHE
panunoaktuBHOCTH. OnbITH Pe3epdopaa 1mo onpeneneHuio coctaBa paluioakKTUBHOTO U3Ty4YEHUSI.
CsaoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BivsHue paquoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.

OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykionnas mogmens siapa [eiizenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMma-usiyueHue. 3akoH
PaAMOaKTUBHOIO pacnaja.

DHeprus CBSI31 HyKJIOHOB B siipe. SnepHbie cuibl. J{edexT maccer supa.

Snepublie peakuuu. JleneHue u CUHTES AIEp.

SAnepubiii peaktop. Tepmosnepusiii cuHTe3. I[Ipobmembl M TNEpCIEKTUBBI  SAEPHOM
DHEPreTUKHU. DKOJIOTMUYECKUE ACTIEKTHI AEPHON SHEPTEeTUKH.

DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTo/ b1 HaOIOIEHUS U PETHCTPAIUH SJIEMEHTAPHBIX YaCTHUII.

OyHaaMeHTanbHbIe B3auMoelicTBus. EquacTBo prsnueckoit KapTUHBI MUpA.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€TYrK HOHU3HUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. JiieMeHTBI AaCTPOHOMHUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuUHU. [IpukimagHOe W MHPOBO33PEHUECKOE  3HAYCHUE
ACTPOHOMHUH.

Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX BUIUMOE IBUKCHHE.

Conneynas cucrtema.

Counnine. ConHeuHass akTUBHOCTh. Mctounwk sHeprun ConHI@ W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpajbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM MOCHEA0BATEeIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3/ TJIaBHOM
MIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEeMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KICHUH U 3BOIoIMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.

Mineunsiii [TyTs — Hama I"'anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumsl
rajaktuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPAX TAAKTHK.

Bcenennas. Pacmpenune Bcenennoit. 3akon Xa06ma. PaszOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBO€ H3TyYeHUE.

MacmtaOHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHHMA
JUTSL OTIPEJICIICHUs] TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojaymapus u ipKkue 3BE3/IbI.

Hab6mronenus B Teneckon JIynsl, muraner, Maeunoro [TyTu.

O0o0maree NOBTOPEeHUE

Ponp ¢u3mku m acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUYECKOW, COLMATBHOU U
ITHYECKON cdepax esATEIbHOCTH 4YelNOBEKa, POJIb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHON Hay4YHOM KapTWHE MHUpa, pPOJb (u3nUecKoi Teopun B (HOPMHPOBAHUU
MIPEACTABICHHUH 0 PU3NUECKON KapTUHE MHUPa, MECTO (PM3UIECKON KapTUHBI MUPA B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUIN O IPUPOJIE.

Me:xnpeamerHbie CBA3U

N3yuenne kypca ¢usukm 0a30BOro ypoBHs B 11 Kimacce OCymecTBIseTCsS € Y4ETOM
COJIEp)KaTEeNbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusl, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IO3HAHUS:
ABJIEHUE, Hay4yHbIH (akT, rumoresa, Qu3nuyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
JKCHEPUMEHT, MOJAEINPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUN, TPUTOHOMETpUUYECKHUE (DYHKIUU: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIMIA,
pU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEeICHNE TUIOMIAIU TUIOCKUX QUryp U 00BbEMa Te.

buonocus: >nekTpudecKue SBICHUS B XKUBOW MPHUPOJAE, KoJeOATenbHBIC IBIKEHUS B
JKUBOU IIPUPOJE, ONTUYECKHUE SIBICHUA B JKUBOW IIPUPOAEC, ACUCTBUE paJvalliy HA >KUBBIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAas CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MaTHUTHBIE TIONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyI, (poTochEMKa 3eMHOI
MIOBEPXHOCTH, IPEACKAZAHNE 3EMIIETPSICEHUM.



Texnonozcusn: NTMHUM DJIEKTPOIIEpPENad, TEHEPATOP IEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIIMOHHAs TedYb, pajxap, paJuoONpUEMHHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi 6aTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne ydebHOro mpeamera «®u3nMKa» HaA YPOBHE CPEIHErO OOIIEro 0oOpa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECIEYHTHh  JOCTHXKCHHE  CHEIYIOMNX  JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U IMPECAMCTHBIX O6p&30BaT€.HBHBIX PE3YJIbLTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yJbTaThl OCBOCHUS y4ueOHOro mpeamera «DPuU3MKa» TOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPUEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXKIACHUIM, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OIbITa JESTENIbHOCTH B IPOLECCE peanu3alii OCHOBHBIX
HaIpaBJICHU!N BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOydYaromerocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHATHE TPAAULMOHHBIX OOIIEUEIOBEYECKUX T'YMAHHCTUUYECKUX U JIEMOKPATHYECKHX
IICHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO N€ATEIbHOCTh B HMHTEpEcax TIpakJIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIui;

yMEHHE B3aUMOJCHCTBOBATh C COLUAIBHBIMU HHCTUTYTAaMH B COOTBETCTBHHM C UX
GYHKIIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIILHOCTH;

2) IATPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON WICHTUIHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHMSM POCCHMCKUX
yu€HBIX B 007aCTH (U3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIICHMBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B AEATEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOrO OYIyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IMPUCYILETO
¢u3nueckoil Hayke;

5) TpyaoBoro BocnuTaHus:

UHTEpEeC K pa3iuuHbiM chepam npodecCHOHATbHOW JEesATeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOM W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymaymiei
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE MJIaHbI;

TOTOBHOCTb M CITOCOOHOCTH K 00Opa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HaHHME TJI00AJBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJIJAHUPOBAHUE M OCYILIECTBJICHUE JACHCTBUI B OKPY’)KAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIBbHOCTH HKOJIOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOLTUXCS 3HAaHUH 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs PU3MUECKON HAYKU;

OCO3HaHHE IIEHHOCTH HAy4YHOH JeATEIbHOCTH, TOTOBHOCTH B IMPOLIECCe U3YUYEHUS (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESTENIBHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3zoBrble JJornyeckue aeiicTBHUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeIATh LENH NeTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh IUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
U HEMaTEePUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKU MOCJIEACTBUN JESTENbHOCTH;

KOOPJAVMHHUPOBATh M BBINOIHATH, PAa0OTy B YCIOBHSIX pPEaTbHOT0, BHUPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3zoBrbIe ucciaenoBareLCKHE AeHCTBHSA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMUA TOHSITUSIMH W METoAamMH (pu3uvecKon
HAYKH;

BJIa/IETh HaBBIKAMHU Y4YEOHO-HCCIIEAOBATEIbCKON U MPOEKTHON AEATEIHbHOCTH B 001acTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY IMOMCKY METOJIOB PEIlIeHUs 3a7a4
(bU3UYECKOTO CoAepKAHUS, MPUMEHEHHUIO PAa3IMIHBIX METO/I0B TO3HAHMUS;

BIQJICTh BHUJAMHU JIEATEIHHOCTU MO TOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaIuH,
npeoOpa3oBaHNI0O M MPUMEHEHHUIO B Pa3jMYHbIX YYEOHBIX CHUTyalUsX, B TOM 4YHUCIE MpU
CO3JJaHWHU YYE€OHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalIM3UpPOBaTh 3a7ady, BBIABUTATH
rUnore’y e€ pelieHus, HaXOIWUTh apryMEeHTHl i JO0Ka3aTelIbCTBa CBOMX YTBEPKICHU,
3aJaBaTh MapaMeTphl U KPUTEPUH PEIICHHUS;

aQHAIM3UPOBATh TIOJYyYEHHBIE B XOJE€ pEUIeHUS 3aJaud pe3yJbTaThl, KPUTHUYECKU
OIICHUBATH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSIX;

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIC 3a7aud B 0Opa30BATENBHOU JEATEIHHOCTH, B
TOM YHUCJIE NIPU U3yUYEeHUHN (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE HJIEHU, MPEJIaraTh OPUTHHAIbHbIE TOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMyCKAIONINE aJIbTepHATUBHBIEC PEILICHUS.



PabGora ¢ undopmanmeii:

BJIAJCTh HABBIKAMH MOJy4YeHHUS MH(pOpMarun (GU3NYECKOTO COACPKAHUS U3 UCTOYHUKOB
pasHbBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IIOMCK, aHalW3, CHUCTEMaTH3alHI0 |
MHTEpIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (GOPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh HH(POPMAIHY;

UCIIOJIb30BaTh CPEACTBa HMH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHI B
pelIeHNH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpPraHU3allMOHHBIX 33/1a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMHUKH, TEXHUKH 0€30MacCHOCTH, THTHEHBI, PeCypcocOepekeH s, TIPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACPKAHUS B pa3NUYHBIX (opmaTax ¢ Yy4EToMm
Ha3HAueHUs WHPOpPMALMKU W LEJNEeBOM ayJquTOpuu, BBIOMpas ONTHUMaIbHYIO (opMmy
IPE/ICTaBICHNS U BU3YaTH3aLlUH.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYILECTBIISATH OOILIEHHE HA YPOKax (PU3MKH U BO BHEYPOUHOH JIEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHSI C MCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaTbHOU PaOOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JIeHA KOJUIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUA IO €€ NOCTMKEHHIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEISITh POIU C YYETOM
MHEHUH YYaCTHHKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA U KaXKIOr0 YYaCTHHKA KOMaH[bl B OOIIMN pe3yibTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE NPOEKTHI, OLIEHWBATH UAEU C IMO3UMLHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILIECTBIISATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1€iiCTBUSA
Camoopranuszanms:
CaMOCTOSITENIbHO OCYIIECTBISATh IMO3HABATENbHYIO JEATEIBHOCTh B 00JIacTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHEIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUJIAaH PEIICHHs] PAacYETHBIX M KA4eCTBEHHBIX 3ajJiay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ Y4YETOM HMEIOLIUXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHU;
JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;
pacHmpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIGHUBATh MIPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO SPYIULMUM B o0NacTH  (pU3MKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHBIN M KYJIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, SJMOLMOHAIbHBIN HHTEJICKT:



JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIILHOCTb, OILICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUN
U MBICJIUTENbHBIX IPOLECCOB, UX PE3YJITaTOB U OCHOBAHMIA;

UCIOJIb30BaTh TPUEMBI pedIeKCHU IS OLIEHKH CUTYyallud, BEIOOpa BEPHOTO PEIICHUs;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MIPUHUMATD PELICHUS M0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX NPU aHAIHU3E PE3YIbTaTOB ACITEILHOCTH;

IPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS ITPOTPaMMBI IO (PU3HKE IS
YPOBHS cpefHero olIiero o0pa3oBaHus y OOyYarONIUXCsl COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, MpeArnoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE YMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTHh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHATIBHOU C(hepbl, OBITh YBEPSHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBATHCA K 3SMOIMOHAJIbHBIM
WU3MEHEHUSIM U TIPOSBIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHMIKEHHUIO LENM M YCIIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHHE ApPYTHUX,
YUUTBIBATh €T0 MPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIJIFOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTHMMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INPEAMETHBIE PE3YJIBTATDI

K xonmy obyuenus B 10 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpPaxX pojib U MecTO (U3NKU B (POPMUPOBAHUHM COBPEMEHHOMN
Hay4YHOU KAPTHUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B NPAKTHUYECKOU
JIeITeILHOCTH JIFOACH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOAEIeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTcuéTa, aOCOJIOTHO TBEPLOE TEJIO, MACAIbHBIM Ta3, MOJAEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH U TBEPIBIX TEJ, TOYCUHBIA AICKTPUUECKUN 3aps]l IIPU PELICHUU
buznyecKkux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) U OOBACHITHP MX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE [BUXKEHHE, CBOOOAHOE TMaJeHHE Tell,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpLUs, B3auMojaeicTBue Ten, auddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHUE JKUAKOCTEM M TBEPIBIX Tel, M3MEHEHHE 0O0bEMa Tesl IpU HarpeBaHUU
(oxJaXXJeHUH), TEIIOBOE paBHOBECUE, UCIIApEHHE, KOHJCHCALUs, MIIaBJIeHHE, KpUCTAIIN3alI1s,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, IOBBIIIEHHE JAaBJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPbITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMu COCTOSIHMSI ra3a B H30IpoLeccax, JIEKTpU3alus Tell,
B3aMMO/ICHCTBUE 3aPsI0B;



ONKCHIBAaTh MEXAHMYECKOE JBI)KEHUE, UCIOJB3Ys (DU3MUecKHe BEeIWYMHBI: KOOpJIWHATa,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIa, UMIYJbC Tela, KMHETUYECKas
SHEPrus, MOTEHIMAaJbHAs SHEPTrHs, MeXaHWdeckas paboTa, MeXaHWYecKas MOIIHOCTh; MpH
ONKMCAHWM TPABUJIBHO TPAKTOBaTh (DU3MUECKUI CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTH (YOPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHHY
C ApyTHMHM BEIMYMHAMU,

ONMCHIBATh HM3YYECHHBIE TEIJIOBBIE CBOICTBA TEJI U TEIUIOBBIE SBICHMS, MCIIONb3Ys
¢usznueckue BEIMYMHBI: JaBlIEHWE Tas3a, TemIepaTypa, CpeAHssi KUHEeTHYecKas JHeprus
XAaO0THYECKOr0 JBWKEHUS MOJIEKYJ, CpPEAHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEprus, padora rasza, Ko3((QUIHMEHT IMOJIE3HOTO IEHCTBHS TEIJIOBOTO
JBUTATEIS; IPH OMMCAHUY MPABUILHO TPAKTOBATh PUINUCCKUIN CMBICI HCIIOIH3YyEMbIX BEIIMYUH,
uX O00O3HAYEHUS M EOUHUIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO (DU3HUECKYIO
BEJIMYUHY C IPYTMMH BEJINYMHAM;

ONMCHIBATh M3YUYEHHBIE 2JEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporecchl), UCTONb3ysl (U3NUECKUE BEIMUMHBL: AJIEKTPHUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HaIlpsOKEHHOCTh MMOJISA, IOTEHLUHAN, pa3HOCTh ITOTEHUUAJOB; IpPU ONHCAHUM IPABHIBHO
TPaKTOBaTh (PU3WYECKUII CMBICH HCIONb3YEMbIX BEJIWYMH, HX OOO3HAYEHHS] M €IUHUIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO0 BETUYUHY C IPYTHMH BEITNIHHAMH,

aHaATU3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3YS (PU3MUECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON 3HEPruM, 3aKOH COXPAHEHHUSI UMITYJIbCa, IPUHLIMI CYNEPHIO3ULUNA CUJ, PUHLIUII
paBHONpPABUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HHEPIHMHM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoi, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JNIEKTPUYECKOT0 3apsiia, 3akoH KysoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OpPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOEe BBIpAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIHUITBI ICHCTBHS MALIHH, TPUOOPOB U TEXHUUYECKUX YCTPOMUCTB;
pa3nuy4aTh yCIOBUS UX OE30MaCHOTO MCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHHUIO (U3NYECKUX SBJIEHUN M IPOLIECCOB C
UCTIOJb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHHUH, TMpu 3TOM  (HOpMYIHPOBATH
npoOiieMy/3amaqy W TUNOTE3y Y4eOHOro OSKCIepUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH ONBIT M (POPMYIHUPOBATH BHIBOIBI;

OCYHIECTBIISITh MpSAMbIe U KOCBEHHBbIE H3MEpEeHMs] (DU3MUECKUX BEJIUMYMH, HPU ITOM
BBIOMpPATh ONTHUMAJIBHBIA CIIOCOO HM3MEPEHHsT M MCIOJIb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHUEM
OpSIMBIX M3MEPEHMM, NP ATOM KOHCTPYHMPOBAaTh YCTaHOBKY, (UKCHpPOBATh pE3YJIbTaThl
MOJTy9EHHOUN 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B BHJE TAOMUIl U rpadUKOB, 1€TaTh BHIBOIBI
10 pe3yJIbTaTaM UCCIIEIOBAHNUS;

coOnroaarh mpaBuia O€30MacHOro TpyJa MpU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEpUMEHTa, Y4eOHO-MCCIEOBATENIbCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyIOBAHHUS;

pemiaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJEIbI0, HCHOJb3YS
¢buznyeckue 3aKOHbI M MIPUHIIUIIBI, HA OCHOBE aHAJIN3a yCJIOBUS 33/1a4d BHIOMPATh PU3NUYECKYIO
MOJIeb, BBIACHATh (U3NYECKUE BEIMYMHBI M (GOpPMYIbl, HEOOXOAMMBIE A €€ peIlleHus,
IPOBOJUTH PAcUYEThI U OLIEHUBATH PEAbHOCTH MOyYE€HHOTO 3HAYeHUS! (PU3UUECKON BETMUUHBI;



pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXJIeHHi ¢ ONOpOl Ha W3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCIIONIb30BAaTh TIPU  PEIICHWH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIOHHBIC
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALUU M IPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(QOpPMAINK, MOJYYEHHONM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
AHATM3UPOBATH TOTYYaeMY0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOIIECCOB OKPYKAIOUIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAaHMS MO0 (U3MKE B IOBCEJHEBHOM JKU3HU JUIA
oOecrieyeHns O€30MaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOMCTBAMHU, IS
COXpaHEHHUS 3JI0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKpYXKaroIlei cpere;

paboTaTh B IpyMIie C BHIOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJICH, MIIaHUPOBATh paboTy
TpyNIObl, pAlUMOHAIBHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JEATEIBHOCTh B
HECTAH/IAPTHBIX CUTYAIHsIX, aJICKBAaTHO OIICHUBATH BKJIAJl KAXKIOTO W3 YYaCTHUKOB T'PYIIBI B
pelieHre paccMaTpuBaeMoi POOIEeMBI.

K xoniy obydyenus B 11 kjacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM ypOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHHM:

JNEMOHCTPUPOBATh HA TPUMEpax poJib U MecTO (GU3MKu B (HOPMHPOBAHUHM COBPEMEHHOM
Hay4YHOU KAPTHUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH W TE€XHOJIOTMM, B NPAKTHUYECKOU
NEeSTENIbHOCTH JIIOJIEH, LIETIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHHS W3YyUYEHHBIX (U3MUYECKUX MOJeNel: TOYEeUHBIH
ANIEKTPUYECKUN 3apsii, Jyd CBETa, TOUYEYHBIM HMCTOYHUK CBETa, sJepHAs MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIIpa MPH pelieHn: (HU3HUECKUX 3a7ad;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECcChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
JMEKTPOAUHAMUKHN U KBAHTOBOM (PU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aWMOJCHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs
WHAYKIMS, JCHCTBME MArHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIHUWCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSAMOJIMHEWHOE PAaCIPOCTPAHEHHUE CBETA, OTpaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOISIpU3aLUSg CBETa, JTUCHEPCUsi CBETa,
dorornekrpudeckuit 3¢pdekt (pororddekr), CBeToOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTH;

ONKCHIBATh M3yUYEHHBIE CBOWCTBA BeIIECTBA (JIEKTPUUYECKHE, MArHUTHBIE, ONTHUYECKHE,
ANEKTPUUYECKYIO TMPOBOJUMOCTD PA3IMYHBIX Cpell) U 3JIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: JJIEKTPUUECKUIM 3apsia, CHia TOKa, JJIEKTPHUECKOE
HapPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh IIOTEHIIMAJIOB, 3JIEKTPOIBUKYIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moid, cuia Amnepa, cuna JlopeHlla, MHIYKTUBHOCTD
KaTyIIKH, SHEPTusi 3JIEKTPUYECKOrO0 W MArHUTHOTO MOJeH, MepuoJ M YacToTa KojeOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHJia TOKa B MPOIECCe TAPMOHHYECKUX AIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPH OMHCAHWUU TMPABUIHHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYMH, HX OOO3HAYEHHsS] M €IUHHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMH BeIMYMHAMY;

OMKCHIBATh HM3yUYEHHBIC KBAHTOBBIC SIBJICHHUS W TIPOIECCHI, HCIONB3YsS (HU3UUECKHE
BEJIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETAa, SHEPTUs W
uMnyiasc (OTOHA, TMEPUOJ TOJypacmaaa, SHEpPrHs CBsI3W AaTOMHBIX SAep, NpU OMHCAHUU
IPaBWJIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCMOJIb3yeMbIX BEIMYMH, MX OOO3HAYEHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMYMHAMU, BEIYUCIATH 3HAUCHUE (PUINICCKON BETUIHHEI;

AHATM3UPOBATh (U3NYECKUE TIPOIECCHl M SIBICHUS, UCIONB3Ys (U3MUECKHUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCHEAOBAaTENbHOIO U MAPAICIBHOTO COEIMHEHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHIa, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH
OPSIMOJIMHEHHOTO PaCIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHMe OWHmTeHHa a1 ¢orodddexra, 3aKOH COXpPaHEHUS HHEPIUHU, 3aKOH
COXPAaHEHUS MWMIIYJIbCa, 3aKOH COXpPAHEHHs DSJIEKTPHUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH pajnoOaKkTUBHOTO pacnaja, MpH 3TOM pa3iuvarh
CIIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €r0 MAaTeMAaTHUYECKOE BBIPAXKEHUE U YCIOBHS (TPaHUIIBL,
001acTH) TPUMEHUMOCTH;

OTIpeIeNIATh HaIpaBJICHWE BEKTOpa MHAYKLUHWHW MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuiiel Amniepa u cuiibl Jlopenna;

CTPOUTH M OITUCHIBATh N300paKeHHE, CO3aBAeMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBITIOJTHATh JKCIIEPUMEHTHI TI0 HWCCIICOBAHHUIO (PU3NYECKUX SIBICHUN M IPOILIECCOB C
UCIIOJIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUH: Tpu 3ToM  (POpMyIHUpOBATH
npoOnemMy/3ajady W TUMOTE3y y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYI0BAHUS, TPOBOAUTH ONBIT U (JOPMYITHUPOBATH BEIBO/IBI,

OCYIIECTBIISITh TPSMBIE U KOCBEHHBIC H3MEpPEeHHs] (DU3MYECKHX BEIWYMH, MPH ITOM
BbIOMpAaTh ONTUMANbHBI CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJTMYUH C UCIOJIB30BAHUEM MIPSIMBIX H3MEPECHHUIA:
IpU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAThl MOJYYCHHON 3aBUCHUMOCTH
¢busznyecKkux BENWYMH B BHUAE TaOuull U TpapuKoB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEJIOBAHUS,

coOnrofarh mpaBuiaa 0€30MacHOr0 TpyJa MpPU TPOBEIACHUHM HCCICNOBAHUNA B paMKax
y4e0HOTO0 JKCIIEpUMEHTa, Yy4eOHO-HUCCIIETOBATENLCKOH UM TMPOCKTHOW JEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PyJ0BaHMUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOM (U3MUYECKOHM MOJENbl0, HCIOIb3Ys
dusznyecKre 3aKOHBI ¥ TIPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4d BBIOMPATh PUZNUYECKYIO
MOJIeb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE M €€ pEIICHUs,
IIPOBOAMTD PAcu€Thl U OLIEHUBATH PEAIbHOCTD MMOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BETHUNHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IIETIOUYKY
PaCCyXICHHI ¢ OTIOPON Ha M3yUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PH3UYECKHE SIBIICHUS;

UCIIONIb30BAaTh TIPU  PEIIEHWH Y4YeOHBIX 3aJa4 COBPEMEHHbBIE HMH(OPMAIIMOHHBIC
TEXHOJOTHM JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUU M MPEACTaBIeHUs y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(QOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
AHATM3UPOBATH TOTYYaeMY0 HHPOpPMAIIHIO;

OOBSCHSTH IPUHIIUIIBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andaTrh
yCIIOBUS UX 0€30MaCHOTO UCIOIB30BaHUS B IOBCEIHEBHOI JKU3HH;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAYKH, B O0OBSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUH;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHUS 1O (U3UKE B TOBCEJHEBHOM JKU3HU IS
obecrieueHust 0€30MaCHOCTH MTPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXPaHEHHUS 3/10POBbs U COOIOACHUS HOPM SKOJIOTHYECKOTO MOBEACHUS B OKpPYKaIOIIEH cpee;



paboTaTh B IpyMIe C BHIOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIECH, MIIaHUPOBATh paboTy
TPYNIbI, pAalMOHAIBHO paclpeneisiTh OOS3aHHOCTM W IJIAaHUPOBATh JCATEIbHOCTh B
HECTaHJApPTHBIX CUTyalMsX, aJeKBaTHO OLIEHMBATh BKJAJ Ka)XAOI'O0 M3 YYaCTHUKOB I'pYIIbI B
pelIeHne paccMaTpUBaeMON MPOOIIEMBI.



Z/Jq11F /AT o0Spaw//-sdny c 19roxadoall J1990€BD ce
MOIT BYo1OUIrQUq "Bd109II08 BUHEOLO09 JI9H1RIod Iy
CLIQLEIL/Mr00Spa /75Ny I 01 IDMNEHUTOWdOL 1990HO() s
MOIT eMoLOHIrQuq
Z[Jq11F /DT 00Spaw//-sdny | ‘ nndoax e
MOIT BYo1OUIrQUq HOMOORMLOHI-OHABIANOIFOW 1990HI()
VININVHUTONdAL U VIUEUD BVHIBIAMAICOIN “€ IraXeed
Q1 Arrarreed o 0101
CLIQLEIL/Mr00Spe /5Ny I I 9 OMHMHEXOW g BUHOHRAXO00 19HONBE €T
MOIT eMoLOUIQUq
TL3qTyJL/nTo0sparw//:sdny / eMMNCHH]Y T
MOIT eMoLOHIrQuq
CL3qT¥JL/nTo0sparw//:sdny .
SIOI] EYoLOMIQH] S BMUIBNOHUY] 184
VIUHVXAI ' 1roveed
7 Arrareed o 0101
CLIQLEIL/Mr00Spa /5Ny Z KUHBHEOL OJOHhARH I9YOLOWN U BIUEUD I'1
MOIT edoLOHIQuq
BUHVHEOI OUOHhAVH IMMITOLAIN U VIUEU®D 1 IraXeed
12d4ad 19r00ed 19Loged
diqH4IrdLegocedgo 01309 nnediodu
IMIhKLIRd[] JMHIIrodLHOY /1 g\’
(dragoddum) WAL U go1rdreed OMHEIOHIWHEBH
dMHHOALIAIC 4008h 09.1L09hHUIr0Y
JOVIFA 01

HAAHVAOdUHVICO HOMXOHAhULVINAL




HNINVJIOJII

i OLl 400Vh 04.1LOdh1ION 4411190

7 gwodg ooHadosoq

w Arrorreed o 0101

CA9q1H3L/nroospawy//sdny xerado xigaHRUIrsed .
MOIT BYo1OUIQUq 4 € IO [, “MOL UMMO9hUAINAIre UIIHHEOLOO] | (44

TL3q1¥3L/nroosparwy//:sdny )
O] PIOLONIQH] 01 exureroodiyore 'y

VIUINVHUT OdLAAICE b roreed

144

Arareed o o101}




69S9d 1 70€S VH0£ £596€d [V a=101d;dqd Xaput/S[ueq i 1di 953//-5a17
VLI ® 316313 /0T 00Spa W//-SANY MOT] eIL0UIgH]

! v

HOHIIBUITOIIO )
I990HO() Lt

NULOOHIIrALADOHLO MNdOAL HOHII'VAITAILD I990HDO € Iroreed

v A1uraxreed omr 0101
8€49¢€DdsT
69594 1¥0dSVY0££S96£dTVa=lo1d dyd-xapur/yueq/nrtdyas3//:sdpy € 01 BIULIO 14
U ® SL63THJL/DI00SPa t//-sdny Ol edoLoulrguq
I9HIf0g 919H
8ed9t0ds | LUHIEWOd1MaIre
69594 1¥0dSVY0££S96£dTVa=lo1d dyd-xapur/yueq/nrtdy959//:sdpy I S - [
UL ® dL63THFL/DI00SPS W)/ SANY JOTT BMILOUIgH] OMNIOORHHEXIA]
KWHEBQOLrOM OI9H
8ed9t0ds | LUHIEWOd1MaIre
69594 1¥0dSVY0££S96£dTVa=lo1d dyd-xapur/yueq/nrtdiy959//:sdny I 6 - I'C
UL ® dL63THFL/DI00SPS W)/ SANY JOTT BILOUIgH] STIOORHHEXIN
IFHIrOd U BUHVIAIrON ‘T raveed
11 Arrorreed omr 010L)
EUIDATHU BBH
8£d9¢0ds 1 LUHIBWOALOIC
69594d1¥0dSVY0££S96£d T VH=l01d;dyd xapur/yueq/nrtdiy95s//:sdny 13 ! 1T IO L'l
U ® SL63THJL/DT00SPa t//-sdny Ol edoLoulrguq SOHLUHIBIN
VIUINVHUTOdLAAICE T rdreed
1Loged o 1Lo0ed 19 0 nnediodn |
190d£50d sranarraregocedoo (dragodpun) sraunodiyorg | Moohuided[]  HIrodiHo) 1Y  wor m gorarsed | /u

d40d8h 04LYIhHUIT0Y

OMHBIOHIWHRY = a\

DOVICA 11




1% Arrdrreed o1 0101
[o1d; dydxapui/sjue E.Ewm“ﬂmﬂﬂf ounadoigomn )
69594 1¥0dSVY0££S96£d 1 Vd=lo1d dyd-xopur/yueq/nridiy9ss//:sdny b MOIE000 1’9

VLI ® 316313 /N1 00Spa W//-SANY MOT] eIL0uIrgHg

AUHAJOLIOI AAMOIVIIII09O "9 Iroreed

L Auraxreed omr 0101
8¢d9¢DdsI minendodroe
69594 1¥0dSVY0££S96£dTVa=lo1d dyd-xapur/yueq/nrtdy959//:sdpy I L U MMWOHOd1o® I's
WLIN® L6913 L/Nr00Spa //:sdny YOI BIOLOUIQUg I9LHOWOIC,

MAUENDOJLIV U UMINOHOdLOV IILHAWIICE S Irareed

SI Arareed o o101}
8¢d9¢Dds1
69594 1v0dSV0£ES96 €TV H=101d;dyd xapurjueq/nrtdiy as//:sdny S odIrs SOHNOLY 194
U ® 9L69THFL/0T00SPSW//:SANY M OIT eXLOUIIQU]
8¢d9¢Dds1
69594 1v0dSV0£ES96 €TV H=101d;dyd xapurueq/nrtdiy as//:sdny v BNOLE OMHA0dL)) (4%
U ® 9L69THFL/0I00SPSW//:SANY YOI eXLOUIQU]
8¢d9¢Dds1 MINALIO
69594 1+0dSVH0£ES96€ ATV EH=l01ddyd xapulsueq/nitdiy as//:sdny 9 HOdOLHEE) 'y
ULIN® JL62 1} L/ 00Spa w//:SAny NOIT eNOLOoUrguq I9LHOWALIC

VINEU® BVIOLHVIN “p rdreed

14

Arareed o o101}

8¢d9¢DdsI

u
LOOHIIRLIUIOHLO
undoal




89

ANINVdIOdILI
OIll 900Vh
O9d1LDdhUION
JAI1190

gwodg soHadoso g







89 ¢o(JJ/nIoospamu//:sdny I9NQLOU) QMHAIRUIIAOH]] "BOIUIrE |
MOIT BYo1ourguq I MUIOOHAIAINOOHLO HUITHUA] | 8
ULOOHXAdNO
BPBEOQJ)/NO0SPO /SNy I Ol IMKhOL UOHIIrBUdoTeN QUHINUE]] L
MOTT eXa10MIQH] "QUHOXMEY JOHUOHUIr0gnd )]
336 ¢d()JJ/NI 00SpPa w//-SAdNY EHHQI'B OIOHI'0Q0€d
MOIT eMoLoUuIrguq ! OUHAOMO £ "OMHIYRL QOHII0Q04)) 9
97 L €30 J/NT00Spaw//-Ssdny OUHOXMUAY
MOIT BYo1ourguq I QOHUOHUIOWEAII 90HHOdOMOAOHER ] &
0Z9¢2(FJ/Nroospa /- sdny OUHOXMUAY
MOIT BYo1OUIrQUq ! QOHUOHUIOWEAL J0HdOWOHER ¥
onHodoMIA ‘ardodoxd
S80S £I0JJ/nI 00Spa w//:sdny ‘QUHOMIOWAAD] [ "BUHXUEY
MOIT edoLouIrguq ! OJIOMOJhUHEXOW 9LOOHIILUIOHL() ¢
“QUHIXUEY JOMOOhUHBXIN
HOIOIIr ULOOHIIALEY HOMOdhH LRI
03¢ £9()JJ/NI 00Spa wi//:SANY € ‘eduw 19HALdEY HOHRARH
MOIT edoLouIrguq ! noHHoWadg0o unHeaodunwdod ¢
€ IIUEU( OLOOW U 9Ir0J
edum oomorexAdxo
COTER(u/00Spo /-5y I KUHBHEOI [9I0OLIN I9HhARE] I
YOI BI2LOHIQHY ‘orodudn 0 eMAeH — BIHEUD
adAdad I 1Loged 11oged o00g wn
sranarrareaocedgo erey amIhKLed]]  dMaHAIrodLHOY] exodA ena .
dragoddun dr1aHHOdLIAI'C 40d8h 09.L)9hUIL0Y
JOVIrA 01

AUHVHOdUHVI'T HOHhOdAOI




MOIT BYo1ourguq ‘BUIdOHE KBHIITBUITHOLO] | L1

nnIdoHE UOMOORULIOHUY UMHOHOWEU

20SHI0J/MI00Spa /- sdny 00 BWddod |, ‘MIhOL HOHIIrendaLeN
MOIT edoLouIrguq BUIdOHE BRMOOhULOHUY 91

‘19IrH0 ILOOHITION U 8100R]

QUHNUEL QOHIULIBOJ "BOIUALINU

OP£HI(J/MI 00Spa /- sdny EUHOHRAX0D HOMBE ‘19IHD J9UALUN]]
MOIT edoLouIrguq "MOROL XI9HIIrBUAOLBIN I9INOLOND 51

‘UMhOL UOHAIreUdoreW J9IALIN]

erroL orordgdal suoogonged EUEOID

QB[ {,9()JJ/NI 00SpPa wi//-SANY "[9ITUO OhJL [ "MITHO LHOWOJA "BIfAL
MOIT edoLouIrguq 0I0rdQdL OHLOIr0d0E JUHIXULY vl

QoH4aIdLeIRdd U QOHIIALBIALIO] |

ogel

9/J€00JJ/nroospawu//:sdny HITA ULOOMIMK € BIFOL MUHIXUET
MOIT eMoLoUuIrguq ndn suHOIranLoduod eru)) ‘suHIdL 2

LHUIU(PeO) ‘BUHIL vIrU))

QT9€9( /NI 00Spaw//:sdny BIFOL
MOIT exoLourouq 20¢g "BdA J HOMBE "H100JAdUA eI 4

- —— 9150d0oxMd
00PEQK)/00SpaL/-SCNY EBMOORMINOOM Keddo[ [ "ULOKEL 11

MOIT eMoLOHIrQUq

BI'M)) "BUHOLOIBEL OJOHAMWOOd HONBE

83Q¢d() /NI 00Spaw//-sdny MOROL X19HAIrendoren
MOIT edoLouIrguq KLY BHOLOI9H HOMEE UML1dd ], 01

i I DhOL NOHIIreNdoreW KI'Y BHOLOIIH
89QEOQH/N00SpaTLLY/-SANY Hoxee nodorg ‘1rnd uunmeondanko 6

MOIT eMoLOUIrQUq

UATHUA] ] "BIU)) "BIOL BOORIA

BHOLOI9H HOMee M198do] | "BLOROLO




‘onoodoHged 204901,

ve

odre1ogy KBHHEOLOO] [ “Bd.LOOMIOd
04L1OJRULOY IAMIION BIJBN

134

1oL X19dQd1 ¥ HOLOOMIIK

‘goerI BUHO0A1O UIrATOJN
"e4.LOJIIIY NTMLORh KUI1OUITONMeEd
1 suHX¥UAr doryedey

C

79PHA(03F/NI 00Spat//-SAny
MOIT eMoLOHIQUq

sueAphuyy

"QUHNHUEAY 90M090HA0d]q ‘nndoaL
HOMOOhULOHUN-OHABI ANOITON
KUHIXOIIO1I SI9HIOHI()

Ic

LQO04F/01"00Spa W //:sARY
MOIT eMoLourguq

«IMHEXONW € KUHOHRdX0D
I9HOMBE, "BMUWBHU]] "BXULBNOHU»
owal ou eroged KeHIrOdLHOY

0¢

«RLADK 01090HMEdd BUHNEKIORd
odomudil eH errol unidoHe
HOMOOhHUHBXOW WOMHOHOWEU O

19110 19100ed MEKED OUHBEOTIIII|]
erooed sendoredogerr

61

38/ (0 JJ/NT 00Spa//-SAny
MOIT eMoLourguq

nnIdoHE HOMOOhUHBXIW

EUHOHRA X0 HOMBE “IrAL IINJLOUD
UnIdOHE HOMOOhUHBXOW WOUHOHIWEU
0 MO XI9HIIFBUITHOLOLIOH 19100ked
9€K9)) T9IUD JIIHIIBUITHOLOIIOH

M QITHILBUITHILO] |

81

B19%0(0JJ/NI 00Spa t//:SdNY

UINQE UL1O0HXdog0n HenIrgd
BIrOL KUIdOHE KEHIIrBUITHALO] |
‘HIKAdI noHHRgOoduWwdodor

0JAduA ¥nidoHe KBHIIrBUITHOLO] |




MOIT edoLouIrguq U IIMWeHUTOWdOL HOMee niaadoy | €¢

o0onodn

9¢€9Go()}J/nIoospa-u//:sdny UI9HLBQRUI'Y "OheradanorrnoL
MOIT edoLourguq UdI MLOLITIAL 04LIJRULOY ¢t

"BILIMIOE ILOONNQOLTISL KBHILAY £
9EOSOQY/MT 00PNy UherdonoroL Mrug 1€

MOIT eMoLoUuIrguq

BERI

OJOH9IIBOTY OJOHWOLBOHI'O BUIdoHE

756S90J/MI00Spaw//:sdny EEHHOALAHY "e1o0ed M 1910111
MOIT exoLourouq 04LOORUIr0Y "BUHOHOWEH 2 190000110 0¢

U I9NQLOUD UOMOOhMINBHUIOWAIL

snIdoHe BEHHOALAHY

90 S2(0}F/NT00Spa Tt/ /:Sdny ouHorgeLorodn soxoonuded xu
MOIT eMoLOHIQUq 1 9€BI WOHII'BOTH g 19000110dIos ]| 62

«eged OJOHHMKAderd

EMHEOL000 nwedroweden AKonW
HLOOWHOHNIRE QUHBLIOIIOI» 8¢

eroged sendoredogerr
I9HONRE JI1990¢€R | "BHOLIIrR]] HOMBE LT

BHOAHOLIBINY -0 HOJA

91 [59(FF/nI00Spatu//-sdny ouHOHERd £ IrAMOIION BUHOXUEY
MOIT edoLouIrguq nnIdoHE HOMOORULIIHUM UOHIIAdD %

edow yex edAredonnoL KBHLOII0dQY
dpJHO(0F/NI 00SPpaT//-SdNy I ouHoHgRdA -

MOIT eMoLOHIQUq

QOHIOHO() "IN € €ed UIIHIIrBdT ||

BUO9Id] ] dAredonmoL e[|
‘onHodomen 99 u edAredonmo |,




80L99033/MT00SPa W//SANY

BUITBWHIIQA))

"EMHOI'ERITI BLOIIOL KBHILAY £ 5%
MOTT eXa10MIQH] "BUIREUALIRLOUAN U QOUHALERL] |
[qrrendoren
draHHOWAdg0)) "[rrreLonds

QJ$9203)/nr00Spaty/-SANY TN dorrelondy a1ouodd w
MOTT BiaLoMIOH] BULIOdLOSUHY "BIrdL d9H(pdowe
U OMIOdhULIRLOUd) "orrdL dordad ],
den

8PYHII/ M 00SpaL/-SANY UIIHHOIIORH BXAIe0d 9LOOHXRId 187
MOTT eXa10MIQH] EBHIIOLUOOHLO U KBHLOIIOOQY

0q€99()JJ/Nr00Spa /- sdny OMHOUNY U ouHadeIO] ob
MOII BYolourguq "BUITBOHOIHON U duHegocedgooder |
«DIMWEHUTOWdOL

0SEOQJ/M I 00Spo//-SNY 1990HO() “BMUEU( BeHABIANIIIO]AD 6¢€
MOTI exaLoHIgHg owal ou eroged KeHIrOdLHOY
«DIMWEHUTOWdOL

e 1990HO() “BMUEU( BeHABIANILIO]AD !¢
MOTT BiaLoMIOH] odA UUIoIeIMQ00()
MINLIdOHEONTIOL

I9NIrQOdIT QUMOORUIOLOME, Lt

711 012 1 oHde) 1] o¢

£(0(092(JJ/NI 00Spaw//-SANy I9HUIITEN HO9OLTIL -
MOIT edoLouIrguq 71D ¥ BUd1oUor nunHUd] |
IDIMNEHUTOWdOL

0£920J)/n00SpaL//-SCNY HoMee yodorg orodudn ¥€

MOIT eMoLOUIrQUq

g g00001nodu 41oonniedgooy

9J9G0()JJ/NI 00Spa t//:SANY

Wed21odosu M oMHIHIWMAII 019




,£dOLBOHOTTHON HIOOMWQOdINIIE

ounodomey], vrooed sendoredogeys ¢
edOL1BOHOTHOM OJOHHXEdRE
09TLO0J/M T O0Spa/-SNY EUIdoHE, "edOLBOHITHON S
MOTT eXo10MIQH] 0I0MOO0IL 9LO0MNQOdLIdIC
9TILO0J /M O0Spo"wy//-SanY doLeoHIHOY] 9LOOMWQOdINIIE IS
MOIT eMoLouIrguq
9L00WoeTIMHOAI BeMOohUdINOIrE€U]]
810LOQJ/n00Spo /SNt "9IrOI WONOORMIBLOOdINIIE 0S
MOTI PHALOMIIOH g mdiIyorenr u mMHrogod] |
gOIreUITHILOLT
00392013/ 00Spo//SANY 9LOOHER "I'BUITHOLO[ [ "ELrOLI 61
MOTI eXaLoHIgHg OJOMOORMIELIOINIIE I'UD BLOOR]
UIOOHHXEdIIRH
ZJP9I()JJ/Nr00Spa /- sdNy HUUHHU[[ "UOLrOL XUMIOhUdLIIIrE
MOIT eMoLourguq nunueondonAo nunHud[[ "BIrou 8Y
0I0MOORNdINAIre 9LOOHHXEBAIIR
$3393()JJ/NI 00SPaW//-SANY sdve
SOT] Bo1OMITQug AMMOORUALNAIE€ UITHRORO |, "BHOLIAY] Ly
HOMEE "dorBdes OMdLONOONUREY
ersdes 0103M00Rnd1INOIE€ BMHOHRAX0D
224990J)/00spe w//-SAnY HOMEE "IMUHI0g0dIATroL (%
MOTT eXa10MIQH] U MINAINOrenr ‘uMrHrogod] |
gorsdec
22499043/n T 00SpaTLy/SANY xmoorudiore erud ed]y ‘rsdes St
MOTI exaLoHIgHg UDIOIRUAINAIE ‘oL BUIeendiNore
0289203/ 00Spo"wy//-SAnY BOHEIBQ 0JOFOIIAL JUHOHERd £ v

MOIT eMoLOUIQUq




0MRAIl XIIHHOALMOIrE BALONOE))
"ONAAMEE 9 OL UMMOOhUdLINOIC

09

qroonnrogoduxdag)) ‘1adAredonmor
L0 90U I'BLOW BMHAIraNLOodIod
9LOOWHMONERE "GOITBLON X19rdQdL
qroonurogodu keHHOALIIOIIC

65

09%8/5( /NI 00Spat//- SNy
MOIT edoLOHIrQUq

0

«BUHAIrAULOdI00 0IOHHIALAHE 019

U ©YOL BXMHROLOU DY C, QUHIAIWEY»
eroged xendoredooge|( -ouHeNIINEE
ooxr0odoy] ‘HIaN HoMOoRUdINAIE
(MOLAHMIEE) HOHIFOL K'Y BIN() HOMBE

8¢

8€8L90J3/nr"00Spa w//:sdny
MOIT eMoLoUuIrguq

BITHO[[-BITAOX]]
HOMEE "BMOL 0I0MOdhUdLINIIE
9LOOHITION U BLOgRJ

LS

07 2303F/nroospaw//:sdny
MOIT eMoLouIrguq

S0

«g0doronead EMHOHUID0D
OJOHHEBITIOWD QUHORAE]]» BLOORd
seHdoredoge|[ ‘aoxuHI0g0dI
QMHOHHUII90) QOHHRIIIIND
‘QoHqrrarrreden ‘QOHIIOLRIOTAIO0] |

9¢

HIIDN BILOBhA

KL BN() HONBE “ouHaIranLoduo))
"QUHKEAILIRH "BYOL BIU))

“MOL UIIHHEOLOO] | ‘BUHEBHOdLIdMAD
010 BHFOIA 0L umMdorudiore

¢S

godoguduodidore OUHIIINOLRE
"BLUIIRE KBNOORU1BLOOALNALC
‘edorHndn o1oHUAdLO ‘eredenie
0J0H4Irea0duIION ‘40d0LBOHITTHON
OMHOHOWMAI ¥ KMELOUAT HUITHUA] |

125




MOIT edoLouIrguq UUIMoIeInQo9() ModA uiaHadoed {9
L OAMWeHATOdIMIEC,,
0GoR]3(J/NI 00Spa t//:sdny owo1 o1 e10ged /9
MOTT eXa10MIQH] seHIrodLHOY “M0dA uiaHadasoq
QIFOLMOOH WOHXBIWAQ
eH nuHowogodn udn eioged
seHhodogodnr Kexonnooodoogy
B8E8O0J/N 00PNy «xerado xigHRuIrged 99
MOTT eXa10MIQH] € IO ], "MOL UMdorudiNoIe
UI9HHBEOLOO] | "eMHLIeLIo0dINoIe»
oWaL ol eroged KeHAIr0dLHOM
9q88]9(JJ/NI 00Spaw//:SdNY «BMMWBHUTOd IO C)» <
MOIT eMoLoUuIrguq MOodA UMIMOIRIIQ09()
HIOOHIBIIOEQ
3J989()}F/NI 00SPIt//-SANY IDIMHXAL eruged]] -onHOHOWUALI
MOIT BYolourguq o0MOoRMLINedl XU U ed1O0M0dLoA v9
n dogudu amddoRudiINoNC
BINERL | "BUHIOJA
Je},89()J/NI 00Spa w//:SANy ‘rydeed MITHIIOLEOLOOWEIOH <
MOIT eMorourguq U UI9HIIIALEOLOONER))
"XBERI € MOL UUMOOhUdINOIC
enrodiyorg
BqQZY90}J/nIoospau//:sdny "BUITBUII00OUY BBMOOhULUIOdINIIC
MOIT BYolourguq ‘gorurodryore xegernoed @
u xedogaroed g o1 UUMNOORNAINOIC
19dogudu srgoMHr0g0dIALrO] |
Je},89()JJ/NI 00Spa /- SANY eroxadon-u—d earonod) 19

MOIT eMoLouIrguq

‘qroonurogodn KeHOOWHdI U
ERHHO4100900 XU ‘MMMHI0d0dIAIro] |




89

HNINVJIOdIIT
Ol 400Vh 04.LDdhMIrON 411190

90J89(JJ/NIr 00Spa //:SANY

BOORIN ()] WBWAL oIl YodA




9J8600JJ/NI 00Spat//:SANY MO BAOLOULQH]

O IDIMALRY KIrOLl
OJOHIWHIBIN
OUHORAE]»
eroged
sendoredogeyr

8¢d9¢Dds 169594

YOS VY0EES96€ 1V a=101ddqd Xapu/Aueq I 1d - 355//-5an]
WLIN® 3J8630J/0T00Spa W/ SANT MO BIOL0ULQH]

NOMOL O
goxuHIrogod o
Ha1OUdTONHMeEY
erorodg

LI91I() ‘WOMOL

0 exuHrogodn
arron
QOHLUHIBJA

8¢d9¢0ds 169599

YOGS VF0E£506¢ A1V a=101d;dqd Xapul/ueq/nT1di 955//5any
WILIN® SLL630JF/NI00SPa"W/7/:SANY O] BXOLOUIQH]

UAIIATHA
WOHLUHIB
WUHU][
"UMIDIATHU
HOHLUH.IBN
dorxog -orron
QOHLUHIBIA
OUdLONIITONHREL
XU U [MLUHIBN
QIMHHEOLOO[]

199dA99d drgnarrdLegocedgo dragoddun draHHOd LI C

11oged
L) N
dhuLedy

BU
HOhASH

1Loged
JI9H
qrodiLHO)

o
g

LAN 16

4008h 04LY9hHIM0Y

edodA ema,

N

DOVICA 11




“UAIIATHU
JII€ MUIATHU

8€d9¢D0US 169594 HOHLHELIEN

[709SV0££S96€d TV d=loxd,dyd-xapuryueq/nrtdy-ass//:sdny edoLio8 J010]]
MHA® "BUIDAYHY KeH

LuHIEWodINoIC

enHddoyr

19I(U0 BLOQRJ

erHAdO] [

8€d9¢D0US 169594 ') ‘ANKULOBh

[70dSVH0££S96€d 1V d="oxd dyd-xapuryueq/nitdiy-as9//:sdny o1IAHHXEdRE
NN ® FIP60JF/NI00SPa t//:SANT YOI eXoLOMIrQU] EOOIAIMANXUEY

BH BIfOII

OJOHLWHIBIN

QUELOUdY

0986001 /NIr00spaw//:sAnY YOI eXoLoUrouq

«Wod0L 9 Aximed
BH BLUHIEW
OJOHHEOLOOII
EUA1OUSY
QUHRLOIIOI»
eroged
sendoiedooeyr
‘edonny

BIFU)) "NOMOL

0 uHrogodn
BH BIrOI
OJOHLUHIEN
QUELOUdY

«NOMO0L




osreangrrodrore
‘19
1uaIewodidore
‘[ALUHIBIN
QIIHHKOLIOII
:onmHoHOWHAIT

XU U e41010d10A
OMMOORUHXI ],

8¢d9¢Dds 169594

TP09S VH0EE€S96€ 1 Ve=101d;dqd Xapul/ueq/nr1dya89//5any
VLI 0098O0)/MT00Spa W//SANY MOIT eoLtouirgug

oIr0ll 90H
LUHIBWOdLIMAIC
“NOMOL

O IIMALRY KIfOIl
OJOHLHH.IB
sn1doHC
"UMIDIATHUOWED
ore
"UMIDIATHUOWED
OUHOLAK *
9LOOHAUINATH]]

0S [890JJ/NI 00Spa t//:SANY O] eXOLOUIQU]

«UUINIAYHU UOH
LuHIewodidore
EUHIL'9E
QUHRLOIIOI»
eroged
sendoredogeyr

goreded
UUIDIATHU UOH
LuHIBWOdIMoIE
HOMEE,




eroged
sendoredogeyr

el

8¢d9¢Dds 169594

1Y09SVY0£€S96€d1V g=lo1d dydxopul/yueq/nridya5s//:sdny
WD 90F8d0J3/Nr 00Spa w//SANY MOIT BIOLOUIQH]

nnidone
ounomedgad] |
"UMHBQOILION
XUMOOhMHOWdRT
onHoHged
"EMHBQOLIO)
omoorMHONWd®R |
"EMHBQOILrO)
OMOOhHUHBXON
QI9HII0Q09))

4!

]GPeI(JJ/NI 00SPa W//:SdNY MO eIoLOUIQU]g

«BUIDATHU KeH
LuHIEWodiINoIC
"Q1ro1
QOHLUHIBIAD
owalL ou eroged
EeHIIrOdLHOY

11

8¢d9¢0ds 169594

TP0dSVYOEES96E ATV a=101d7dqd Xapur/Nueq/nrTdya35//:5dny
WL ® T8qe00)/MT00Spa W)/ SANY NOIT vIo10uIouq

CBUMIATHU KeH
LUHIBWOdIMAIC
“QIrOII
QOHLUHIBIAD
ModA
iriinteinieldee)

0T

9hoI
KeHHOUIIAYHU

‘MULOBh
x19HdeIHOWOIE
nrrorndoxoA ‘qrr




8¢d9¢Dds169594

YOS VY0EES96€ 1 Va=101ddqd Xapu/Aueq I 1d - 355//-5an]
MIIN® 73609033/MT 0083 W/ -SANY MOIT vioiourong

odA1LHON
WOHIILALEQLON
WOHIIBA'U

g nnidone
BUHOHRAX00
HOMEBE "BHOOWO
erAndogp

Sl

8¢d9¢0ds 169599

TP0dSVVOEES96E A1V a=101d7dqd Xapur/Nueq/nrTdya35//:5dny
WL ® 0Z3990J3/N100Spa W//SANY O] BIOLOUIgH]

MIWEIHEQILrOM
ANITH
IuaIewodiore
u
HINHOOhUHBXOIN
KIDKOW
EUIOLBHY
‘odA1rHON
WOHIIALEQL 0N
WOHII(BAT'H 4
BEHHEQOLrOM JI9H
IuaIewodiore
QI9HII0Q09))
‘dALHOM
UITHYIILBO O

14

«esAda1 19008 U
UIVH I[9HUIY 10
UIUH eH veAda
UMHEBQIIO)
X[Irew eroudon
HLOOWHOHNERE
QUHRLIOI DI




ULIM D $ZE905)/MIr00SPa W/ SANY NOTT eoLouIrgnq

u oga1onodio £

61

nnidoHe
HOMOORNdINIIE
ouHargadion

1 ereradon
‘ogrorogenod]] -
doremwdogoned],

81

8¢d9¢0ds 169599

YOS VO£ ES96€d [ VE=1010dUd X3pul/ueq /I 1A 385//-5dnY
VLIV ® %EPGO0H/AT00SPa W/ SARY HOTT BXOLOMIIgUY]

EUHOXEdIIEH

U BIO0L

191D QUHORBHE
QO OIA4LOUY

U QOHIALUIIIINY
"BIOL
OJOHHOWAdOI
9IOO0HITIOJA “MOL
I9HHOWOdOII Y19
HAI'BTUOOAHU))
MOL
HI9HHOWAJOT |

L1

8¢d9¢Dds 169594

TPOdSVYOEES96E ATV a=101d7dqd Xapul/Nueq/nrTdya35//:5dny
VLIV ® 989q(J3/N100Spa W//-SANY O] BILOUIgH]

BEHHEQOLrOM JI9H
LrHIewodiyore
QIYHHOXAHIIY
"“OHBHOEd
"EMHBQOLIOX
QMDIOOhUHEXIN
QIYHHOIKAHIIY
"XEUHEBQILrOM
XUIIOIBXALRE O
OUHAIrgRIOTAd] |

91




UL ® 90999(J/NI00Spat//:SANY JOIT eX0L0HIQUuq

qroodox)) MAdg

C

8¢d9£0US 169594
IP0dSVP0£€S96£d 1V d="01ddydxopur/yueq/nridiyos9//:sdiy
NITN® Seo90]J/NI 00Spa W//:SAdny MOIT eXOLOUIQH]

9HITOg
oiqugrrorodir

Y I9HROdOIIO] |
‘I9HIr0d

BHULY U B
unoHedLoodmoed
qro0dod)
‘roudor] ‘B
u"oHedLoodmoed
EULOIA ‘I9HITOd
OMMOORMHBXIN

IC

HHEMK
HOHIOHIIO09O1I €
nnidoHeodryore
EUHRIOSIITOIION
edArarAy] -
nuidoncodiyore
og1orogscnodIn
udir mioud
OMDIOORUIOLOMEC

0¢

8E99€0AS 169596
TPOES VH0E£506¢ A1V a=01d;dqd Xaput/sueq/nT a1 959//:5dn]

reradomodiyore
WHUHUL ‘BJOL
oJoHHowadon
edoredonaa
‘eMHOdE
0JOMOORHALYIrE
OMHOHOWHUdII
Q0MOoRUINedII




8€d9£0AS 169594
TP0S VH0E£S96€ 1 Ve=101d;dqd Xapul/ueq/nr1d}959//5a0y
WLIN® 0SEPOQJF/NT00SPa T/ -SANY O] BOLOHIQH]

UI9HRhORO ],
-orado
HOHT0dOHIO

€ 8190 9
uHoHedroodoed
9
OHUOHUIIOWEA] |

9¢

R7999()JJ/NI 00SPA tWI//:SANT O] AOLOUIQU]

«I9HIrod

U EUHBOJOM»
erooged
EeHIIrOALHOY

194

BuaIeMoronreJ
‘HUeBd) 9101rado
ouLugsed
"BUHOI NIl
u uskgoourred
UUITHA] |

ve

8¢d9¢0ds 169594

170dSVY0€€S96£ATVH=l01d dyd-xopur/yueq/nrdiyoss//:sdny
UITU® (939903 /NI00Spat//:SANY NOIT eXOI0HIQuq

HIf09 XI9H
IuaIewodrore
BIRA]T
‘qro0doMo

U BA1OU09D

XY ‘I9HIFOd JI9H
LuHIEWodiINoIC

134

8¢d9¢0ds 169594

TPOES VH0E£506¢ A1V a=01d;dqd Xaput/sueq/nT a1 959//:5dn]

BIAdE

dowa ], “eHOL
BLOOIAY "BMALE
q1003nod |
“BIALE




8¢d9¢Dds169594

YOS VY0EES96€ 1V a=101ddqd Xapu/Aueq I 1d - 355//-5an]
MIIN® STPPII/NT 00Spa W/ -SANY HOIT viotonrrong

‘I[9EHUI HOMHOL
erAwdog "ocHUI
4 puHOXedgoen
OMH0dILo0] |
"I9EHU] [

0¢

©/9Pd(JJ/NI 00SPa W//:SANY MO eXoLoUIrouq

«BINALO
BUHOIrWOIrdI
KIrOL1RERNOI
ouHadowep»
eroged
sendoiedooeyr

6¢C

SEA9¢AS 169599
TPOdSVY0EES96E ATV a=101d7dqd Xapur/Nueq/nrTdya35//:5dny
VLIV ® 9JLPI0)/MT00SPa W)/ SANY NOIT #Io10UIQUq

puHMKed10
oJxonHod1AHd
OJOHITOII Ir0JA
UIHIITAd] |
‘onHo¥ed10
ooHHodLAHA
QOHIfO] | "BLED
QUHAIWOIA] |

8¢

8E99£0AS 169596
YOS VP0EES96€ 1 Va=101ddqd Xapul/Aueq i 1d - 355//-5an]
WIIN® 037PIJI/NT 00Spa W/ SANY MOIT vioionrong

arrexdoe
INOMOOL(TI

4 yuHMKedgoeu
OMHO0dLOO] |
"BLOED
BUHXEBd10
I9HOMES, "B1I€D
ouHxed1(

LT

BLIED hA[(
"BLI9D MMHKhOLOHU




QUMOIhULII()

93

8¢d9¢Dds169594

TPOES VH0E£506¢ A1V a=01d;dqd Xaput/sueq/nT a1 959//:5dn]
WITA® 3Z0J003F/NI 00SpatW//:SANT MOTT eXOI0UIQH]

BLOED
BUNRENdEIO] |
"HIfO€ X19901990
4LO0HRAdOLIO) |

143

8¢d9¢Dds 169594

YOS VY0EES96€ 1 Va=101ddqd Xapul/Aueq I 1d - 355//-5an]
VLIN® TZP390J3/ME 00Spa W/ SNy MOIT eielourrong

exramad ¥
eHHOMIMIRdPUY!
QAR 6]
sumedduyy
“BLOED
sutHdopdarH]

133

«BIIED
nnodonont
QUHOIOIIQR»
eroged
sendoiedooeyr
"Lod]] "elddo
0I01r9Q 910D
UITHXOI))
"BLOED
guodonounly

43

«XBEHUI!
4 yuHMKedgoeu
41011080
QUHRLIOI I
eroged
sendoredogeyr

Ie

I9EHUL0
OWHORUIOE £




869005169594
YOS VO£ ES96€d [ VE=1010dUd X3pul/ueq /I 1A 385//-5a0y
VL@ 399J003)/AT 00SPa T/7-SANY O] BXOLOUIQH]

soMOI BUIdOHE
‘WO ALINT

u nonidone

0 19908

9€K4)) "[MIULOBh
HOMOLONIULEIrd
09I ATTN K

u su1doHg

8¢

8¢d9¢Dds169594

YOS VY0EES96€ 1 Va=101ddqd Xapu/ueq I 1d - 355//-5an]
WLIN® THEJO05,/0 00Spa tW//-SAPY NOIT BI1OHIgH]

I9HUIT
onHamed300

1 nHOWadg
QUHOLTIONBE ‘UL
J0HHOWAJIOHI'0O
q1
JOHAIALUOOHL()

LE

8¢d9¢Dds 169594

TPOESVPOEES96€d [ VE=1010dUd X3pul/ueq /I 1A 385//-5any
VLIV T98JO0J/MI00SPa W//-SANY YOI eotouirgng

u
LOOHIIQLUIOHLO
nndoal
HOHIIreUIIoN)
I91RIIALOO] |
"UIUHEXOW
HOMOOhUIJRIN
ULOOWHHOWHAILI
quuHed |

9¢

BUHOHOWHAII
0JIOHOBIIOEQ
XU BULDOIDA
U ed1o10d1oA
n 1adogudnu




YOS VP0EES96E 1 Va=1010dqd Xapu/Aueq /I 1dL 355//-5an]
WLIN® 98F0P03J/NT 00SPa W//-SARY OTT BIOLOHIgH]

‘H 11 91410
"BLO90 QUHIIdR]]

1974

8¢d9¢Dds 169594

YOS VY0EES96€ 1 Va=101ddqd Xapu/ueq I 1d - 355//-5an]
WLIN® 35 T0P03J/NT00SPa W//-SARY OYT BIOLOHIgH]

el deorod
«enuHed1
seHoedy)»

‘eI Peorod
I BHUQLIIHUC
onHoHged
‘eI Peorod
I9HOMEE

(44

$0J3003J/0T 00Spa tI//-SANY O] BAOLOULQH]

BIOIIIOL))
[V 4190
‘eI Peorod
OMHEBLOIIIrOdU
u ouLadLQ

I

8¢d9¢0ds 169594

YOS VY0EES96€ 1 Va=101ddqd Xapu/sueq i 1d - 355//-5an]
VILIN® 9T3J00,/M 00SPa W//-5ANY NOIT BYSI0HIgH]

BHOLO(
J9IrALINA
u su1doHg
"BMHBL |
erAndogp
"IIHOLOD

0y

0J9J00JF/NI 00Spa UI//:SANT O] eAOLOUIQU]

«m
LOOHIIILUOOHLO
nndoawr
HOHII(BUIIOIIO
1990HD()
"BMULL()»
eroged
EeHIIrOdLHOY

6¢




VTN EFe0PII/MT00SPa W//SAnT JOIT eIoLoHIrguq

U QUHOBALE]]

8y

8¢d9¢Dds169594

YOS VY0EES96€ 1V a=101ddqd Xapu/Aueq I 1d - 355//-5an]
WLIN® BFE0POSS,/MT 00SPa TW//-SANY NOIT BISIOHIgH]

edoq
I91BIrALOO] |

Ly

B 60POJ/NI 00Spa w//:SANY MO eXOL0HIQUq

BINOLE 9IOTON
geHdeLOHRI |
‘TULOBh

-0 OIMHEJJORd
ou erdogdosog
19119110
"BHOOWO ],
BINOLR 9IYOJA

9

8¢d9¢Dds169594

TPOdSVY0EES96E ATV a=101d7dqd Xapur/Nueq/nrTdya35//:5dny
VLI ® T0SOPOI/MT00SPa W)/ SANY NOIT »Io10HIQuq

KUULIIO
HOgOIHRE)
ITLHOWAIIC)»
QWAL Ol

hEBITRE QUHOMIQJ

9%

rourorado
‘sodereg
KBHROHI0D
“MUhIRYOLO(
‘LHOWOL'€OLO(
:ouHOHoWMdII
Q0MOoRULedI
1 e41010d10A
QUMOORHMHXJ ],

144

8¢d9¢Dds 169594

BLED QMALOUAT
QOMOOhMINUY
i IElva) [y




"BUHORAIEH
-BININEBI

‘-e1dQ ‘-e(harre
BALOUOE))

IS

8¢d9¢0ds 169599

TP0dSVV0EES96E ATV a=101d7dqd Xapur/Nueq/nrTdya35//:5dny
VL@ ZPJOP(JI/NI00Spa W//SANY HMOT] BLOUIgH]

BUHORAITET O
JoHguLyeonred
BIRLOOD
OIMHALRIadIIO
ou erdoddocod
9141 ‘U
LooHgnvomred
onrladaLQ

0S

8¢d9¢Dds169594

TP0SVH0E£S96€d [ Va=101d;dqd Xapul/ueq/nr 1y 955//-5an]
MILIM® SEO0P(JI/NT 00Spa W/ -SANY MOIT vioionrong

OUHORAL'EN
QOHHOINKAHIIE
U QOHHBLHOIL)
“WENLBAT
HMO9OHIr0g-
OoHABLAMOATIdOY]
‘Brpodq or
IMHIr0g "“TIMLORh
BALONOLD

J1940HIIOY

61

8¢d9¢0ds 169594

TPOES VH0E£506¢ A1V a=01d;dqd Xaput/sueq/nT a1 959//:5dn]

godiyomno [arug
"‘HOJAdY eH
nnidone xagodA
OJOHI/O 2

pINOLR orroxadan
udu 40HOLO(
QUHIIMOIrION




8¢d9¢Dds169594

YOGS VH0E£506¢ A1V a=101d;dqd Xapul/ueq/nT1di 955//5any
WLV ® SE30P(JI/NT00Spa W//SANY MOT] BIILOUIgH]

onrladiLQ
‘19IHU1O€h
drgHdeIHOWALIC

125

OSE PO/ 00SPa W/ ST NOIT BOLOMIQN]

minraIdoHe
noHdory
ICAR )i 60
QUMOORUIOLONE
‘laguonodon
‘[9NAIrQOd] |
‘doxxead
ni9HdOT K
‘unmiead
oraHdork -odrk
4 dOHOINAH
nesdd BUIdoHE

€S

9T TPOJ/NT00SPa W/ ST NOIT BOLOMIQN]

OMHORAL'EN
-BININE |
‘renoed-e1o9
nigHHOdLHEON

U UI9HHOALIAIrC
‘rended-edary
‘[II0LOEY]
"BHOJLUOH

u eHOLOdII
onrladirQ

43

[9wenHeIdo
JI99MX BH U
IooHguLxeounred
OUHKHUIg]




"“QIHI0))

9¢

BIWNOLOMO
EBHROHI0))
"QUHIXK UG

QONHI U

XU ‘T91OHRBIII
‘raregae omids
‘BUIEI9E0))
"BQOH

oJoHIreQde rug
‘UMWOHOd1o®
OMHORBHE 90X
oonHodscogodum
U QoHIreIud] |
‘UMWoHod1o®
suingced 1ueLC

¢S

«edun 19HULdeY
HOMOJhUEU(P
OdLOHMUIY 'K

HA1OUdTONHeEed

QI9H
qIrRLHOWBRTHAD»
roLd I Ady|
‘TTHLOBh
XI9HABLHOWIIrE
nulredronidd

1 BUHOIOIFQBH
MI'OLOIN
‘eHOd1HEON




g 19d19Y o19HdQR
"IDIMLYBLE |
"OMULMRIR |

g BIIHI0))
QUHINU AL

U QUHIXOLO] |
“BMULIBLR |
BINTEH —

9LA] [ UI9HRIIIA

8¢

Iregde M BIIHIO))
uunoirode u
HHUHIIKOXouodI
0
BUHOIrgRLoTadII
QI9HHOWAdE0)
‘regge OUHA0d1d
ooHHOd1AHYG
"ULOO

HAIr918d0I 10011
HOHERILI

qredg -
minroudoredex
OIIHIOHOO0

XH ‘197€94§

LS

regde M BIIHIO))
nnidone
MUHROLO]
"qLOOHLULIE
BBHRhOHIIO))




BIO9OLdR
HLOOHIIQLEJY
xedao
HOMOORULE

Y HOHII[BHAIIO) ‘U
OMOOhUIOIIOHXAL
‘UOMOOhHIOHOME
4 “MNoHOod1o®

u mIen

qarod Mod&
HUITIOIRIIQ00()

a9

«mnenpodroe
U MMWOHOdLO®
I9LHOWAIIC)»
eroged
EeHIIrOdLHOY

19

nunoHodLoe
[9warrgodu
o1gHHAMAdo

09

BAUALNBIBIBLIIA
‘OUHORAIIEH
Q090U
‘eaigaded
0J0Mm4aIroq
gudoa,
MUINeIreI
OUHBIdQER]
"EBRHHOILAOg

65

yuxerel xedrs




8€d9¢0ds 169599

TPOESVPOEES96€d [ VE=1010dUd X3pul/ueq /I 1A 385//-5any
ULND

*a1ro1l
QOHLUHIBA

odA
ni9Hadocd

99

orodudir o
UUHAIrgeLorodn
XI9HhARH
-OHHO9.LOJ109
XIIHHOWAdg00
Argd Womoo

g eduw 19amLdex
HNOMOORHUEU(]
0109\ ModA
iriinteinieldee)

$9

edun oHuLdex
HOMOORHEU(] O
UUHAIge1orodn
nuaegodundod
g nudoar
HOMOJRhUEU(P
qrrod "Mod&
HHITIOIRIIQ09()

¥9

edumw oHnLdex
HOHhA®CH
HOHHOWAdE00

4 nMNoHOdLo®

U IIUEU( OLIIN
U 9rrod "Mod&
iriinteinieldee)

€9




89

NNV IOdII
Oll 900Vh
Od.LOdhUION
JAI190

8L TPOJJ/NT00SPa W/ ST NOIT BOLOMIQH]

minenpodroe

U MMWOHOdLO®
I9LHOWQIC
"eXUEUP
KedOLHREY]
ModA nrandosog

89

8E99£0AS 169596
TPOES VH0E£506¢ A1V a=101d;dqd Xaput/sueq/nT a1 959//:5dn]
WLIND

u
LOOHIILUIOHLO
undoar
HOHIIreUIIoN)
1990HO()
BMULI() ModA
nigHadoed

L9

BUIDIAYHU KeH
LuHIEWodINoIC




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUYEBHBIE MATEPUAJIBI 1151 YAEHUKA

» ®uswnka, 10 kiracc/ Mskumes I'.5., byxosues b.b., Corckuit H.H.; mox penakiueit
[MapdenTtreBoit H.A. Aximoneproe obmiectBo «M3narensctBo «lIpocBenienne»
» ®usmka, 11 knacc/ Mskumes I'.J1., bByxosues b.b., Yapyrun B.M.; non penakuueit

[MapdenTtreBoit H.A. Aximoneproe obmiectBo «M3aarensctBo «lIpocBenienne

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

YMK ®uzuka. "Knaccuueckuii kype". Msikutes I'. 5. u np. (10-11) (bazoBsiii /YriayOneHHbII)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
but6mmoreka [IOK

OUIIN






		2024-09-24T07:56:11+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №36 СТАНИЦЫ НОВОДМИТРИЕВСКОЙ МУНИЦИПАЛЬНОГО ОБРАЗОВАНИЯ СЕВЕРСКИЙ РАЙОН ИМЕНИ ПОЛНОГО КАВАЛЕРА ОРДЕНА СЛАВЫ, ГВАРДИИ СТАРШЕГО СЕРЖАНТА КРАВЧЕНКО АНДРЕЯ ИВАНОВИЧА
	я подтверждаю этот документ своей удостоверяющей подписью




