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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMI K pe3ylbTaram
OCBOCHHMSI OCHOBHOI 00pa3oBaTEeNbHOM Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Taxxke ¢ yuérom deaepanbHOll pabodeil MporpaMMbl BOCTIIMTAHHS |
KOHIICTIIIMM TperogaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3anusix Poccuiickon denepanuy, peATU3YOIINX OCHOBHBIE
o0Opa3oBaTesbHbIE POTPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HaANpaBieHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyuvarommxcs 10-11 kiaccoB mnpu
oOydeHnH Ux ¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOIO
nonaxona. Ilporpamma mo ¢usuke coorBerctByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEeIMETHBIM pe3yJbTaTaM
OoOy4eHMsI, a TaKXe YYHUTHIBAET HEOOXOIMMOCTh pPEATU3ALMH MEXKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMHM mpeameTramMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM U3y4YeHUs (U3MKH Ha YPOBHE CPEAHEro OOIIero
0o0pa3oBaHUsl, TNIAHUPYEMBIE PE3yIbTaThl OCBOCHHUS Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHHPYEMBIE Pe3ybTaThl OCBOEHUS Kypca GU3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YyIbTATHI MO roJjaM 00yUYeHUS;

e cozepxaHue yueOHOro npenMera «O@u3rkay 1o rogam oOyueHus.

du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX MPHUPOIbI, BHICTYMAas B
KayecTBE y4eOHOro IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHu 00 okpykatoieM mupe. LLIkonpHbIN Kype HU3UKH — CUCTEMOOOpa3yroImuii
JUISl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (DU3NUECKHE 3aKOHbI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHUW, HW3y4aeMbIX XHUMHUEH, OHOIOTHEH,
dbusnueckorr reorpadueld W acTpoHoMmmeir. Mcmonb3oBaHWE W aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpelensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTE€pUaJIOB C 3aJaHHBIMA CBOMCTBAMHU M JIPYTHUX.
N3ydyenne Qu3Mku BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTUHBI MHpa OOydawomuxcs, B (OPMHPOBAHHE YMEHUN NPUMEHSTH
HAy4YHBIN METO]] TO3HAHUS MTPH BHIMOJIHEHUU UMHU y4E€OHBIX UCCIIEIOBAHUIA.

B ocHOBy kypca ¢usmkud I ypOBHS CpEIHEro ooImero oOpa3oBaHUS
NOJIOKEH P HWACH, KOTOpble MOXXHO paccMaTpUBaTh KakK IPUHLUIIBI €ro
OCTPOEHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEH KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3leloB (PU3UKH, BKIIOYAET KaK
BONPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBMM ¢ HEHW MaTepuan Kypca (Qu3mMKu
00benMHEH BOKpPYr (¢u3nyeckux Teopuil. BenymuMm B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEpUH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanus mpearnosaraeT HCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIMala (U3MUECKON HAayKH, OCMBICIICHHUE CBSI3H Pa3BUTHS
¢u3uku Cc pa3BuTMEM OOLIECTBA, a TaKkkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU MPOOJIEMaMH.

Hoesa npuxnaonoti uanpaenennocmu. Kypc ¢Gu3uku —mpenmnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEIEHUS DIIEMEHTOB
Collep KaHMsl, TOCBSIIEHHBIX HSKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTMW, a TaKXe OOCYXKIEHHs
npo0JieM palloOHAIBHOTO MPUPOIONOIB30BAHUS U SKOJIIOIMUECKOI 0€30M1acHOCTH.

Crep:KHEBBIMH DJIEMEHTAMHU Kypca (PU3UMKM Ha ypOBHE CpEAHEro O0OIIero
oOpa3oBaHus SBIAIOTCS (U3UUecKue Teopur ((popMHUpOBaAHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIH (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSAX O MPUPOAE, TpaHMIAX
NPUMEHUMOCTH TEOPHUH, Jii OINUCAaHUS €CTeCTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CucreMHO-AEITeNbHOCTHBIN MOAX0 B Kypce (PM3UKU peau3yeTcsl Mpexie
BCEro 3a CYET OpraHu3alyy SKCHEPUMEHTAIBHOU JAESITEIbHOCTH 00YyYalolIuXCs.
st 6a3oBoro ypoBHSI Kypca (HU3MKM — OTO MCIOJIB30BAHHE CHUCTEMBI
(pOHTAIbHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U JAaOOpaTOpHBIX padoT,
KOTOphIE B TMporpamMme mo (u3nke OOBETUHEHBI B OOIIMI CIHCOK YYECHUYCCKUX
NpakTUYeCKuX paldoT. BeiaeneHue B yka3aHHOM IepedHe JIabopaTOpHBIX padoT,
NPOBOJUMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISAETCA Yy4YaCTHUKAMHU
00pa30BaTEIbHOr0 NPOLECCA HCXOId W3 OCOOEHHOCTEW IJIAHUPOBAHUS U
ocHamleHus kaOuHera ¢Qusuku. Ilpu »>TOM oOOecreunBaeTrcss OBJAJECHUE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHbIE H3MEPEHUs, HCCIIEIOBAHMUS
3aBUCUMOCTEN (U3MYECKUX BEIMYMH M TOCTAaHOBKY OIBITOB IO TPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHWE yAENAETCS PEHIEHUI0 PAcUYETHBIX M KaueCTBEHHBIX
3anay. Ilpu 3TOM 1UIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJadyM C SIBHO
3aJJaHHOW (PU3MUECKON MOJIENIBIO, TO3BOJISIONINE IPUMEHSTh U3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETPUPYS 3HAHUS U3
pasHbIX pas3aenoB. JJig KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TpPOTEKaHUsl (U3NYECKUX SBICHUM W TIPOIECCOB B OKpYXKAIOUIEH
KU3HU, TpeOyronue BbIOOpa (U3MYECKON MOAEeNu i CUTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0EeCIeUueHHI0 Yy4eOHOro rmporecca 0a30BBIM YpOBEHb Kypca
($U3MKKU Ha ypOBHE CpeIHEro o0IIero o0pa3oBaHus JOJIKEH U3y4aThCsl B YCIIOBUSIX
peIMEeTHOro KaOuHeTa (U3WKU WM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (GU3MKH JOJDKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYyIOBaHWE [JIsi BBINOJHEHHUS YKa3aHHBIX B
nporpamMme 1o (PU3MKEe YUYEHUUYECKHX MPAKTHUECKHX PadOT W JIEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpallMoHHOE 00opyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYMBAET IOCTAaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (QU3MKE KIIOYEBBIX JIEMOHCTpAIMil Jyis
UCCIIEZIOBAHUSA  HM3yYaeMbIX SBICHHH U  MPOIECCOB, OMIUPHUYECKUX U
(GyHIaMEHTATLHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHIA.

JlabGopatopHoe 00OpynOBaHME MJi YYEHWYECKUX TMPAKTHUECKUX padboT
dbopMupyercsi B BuAe TEMaTHYECKHUX KOMILIEKTOB M OOECIEUMBAETCA B pacuére
OHOTO KOMIUIEKTa Ha JBYX oOOydJaomuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTOpHOTO O0OpPYJOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(PPOBBIX JabopaTopuid.

OCHOBHBIMH LIETISIMU U3Y4€HUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:

o (opMupoBaHHE HWHTEpeca MW CTpEeMJICHHS OOYYaIOImUXCS K HaydHOMY
U3YYEHHUIO TPUPOJIbI, PA3BUTUE HMX HMHTEJUICKTYAJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEICTABICHUN O HAYYHOM METO/I€ MO3HAHUSA U (HOPMUPOBAHHE
MCCJIEI0BATEIBCKOI0 OTHOILICHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOrO MHUPOBO33PEHHS] KaK pe3yibTaTa HW3YYEHUS
OCHOB CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

o (dopMupoBaHME YMEHUN OOBICHATH SBICHHUS C HCIOJIb30BAHHEM
(bu3MUecKuX 3HAaHUM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue mNpeaCcTaBIECHUN O PO (PU3MKHU I Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne »TUX Ieneld o0ecreynBaeTcsl pelieHneM CIEAYIOMNUX 3a71ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEHEro o0Iero oopazoBaHus:



e TIPUOOpETEHUE CHUCTEMBbl  3HaHUH 00 o0Iux (bU3UICCKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIDHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTHI aCTPODU3UKH;

e (opmMupoBaHue yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
OOBbsACHEHUs (PU3NUECKUX SBICHUM B TPUPOJAEC U JJIsi MPUHATHUS
MPAKTUYECKUX PELUIEHUN B TOBCEAHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
busznyueckoil MOJENbI0, 3a/]ad, MOAPa3yMEBAIONIUX CaMOCTOSTEIBHOE
co3fanue (pu3nueckoi Mo/IeNu, aIeKBaTHOU YCIIOBHUSIM 3a]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOUIYIO
cpeay,

e OBJIQJICHHUE METOJIaMH CAMOCTOSITEJILHOTO TUIAHUPOBAHUS W TPOBEIACHUS
(bu3MUeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTaluu HUHQPOpMAINH,
OTIPECIICHUSI IOCTOBEPHOCTH MOJYYEHHOT'O pe3yibTaTa;

e CO3JIaHME YCJIOBHM ISl PA3BUTUS YMEHHUU MPOEKTHO-UCCIEIOBATENBCKOM,
TBOPYECKOM JAEATEIBLHOCTH.

Ha wmsyuenne ¢usuku (06a30BbI ypOBEHb) HA YPOBHE CpPEIHEro OOIIero
oOpazoBanus orBoautTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemeiii B mnporpamMme Mo (QU3MKE IMEpeYeHb JIa0OpaTOPHBIX U
NPAKTUYECKUX padOT SABIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JENIaeT BHIOOD
NPOBENICHUs JIA0OpaTOPHBIX PAOOT U OMBITOB C YYETOM HWHIUBUYAIbHBIX
0COOEHHOCTEN 00yYaroInXCsl.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Paznen 1. ®usuka u MeTOAbl HAYYHOTO MO3HAHUSA

®usuka — Hayka o npupoae. HayuHbie METOIbI MO3HAHUS OKPYKAIOIIETO
mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE IO3HAHUS TPUPOJBI.
DKCNEepUMEHT B (U3HKE.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIIOTE3HI.
du3nyeckre 3aKOHBI U TCOPUHU. ['paHUIBl TPUMEHUMOCTH (PHU3UIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFIOAEH.

Jemoncmpayuu

AHasioroBeie ¥ 1UGPOBBIE HU3MEPUTENIbHbIE MNPUOOPHI, KOMIBLIOTEPHBIC
JATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienune, cKoOpocTh (CpemHssi CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U
YCKOpPEHUE MaTepUaIbHOM TOYKHM, UX MPOEKIIMM Ha OCU CHCTEMbI KOOpIUHAT.
CroxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEHN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJIMHEWHOE ABWkKeHHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U [EepEMEIICHUs
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoOogHOE najzieHue. Y CKopeHre CBOOOIHOTO MaJICHHUS.

KpuBonuneitnoe paBmkeHue. [IBUKEHHE MATEpPUAIBHOM TOYKH 1O
OKPY>KHOCTH C TIOCTOSSHHOW IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTs. Ilepuoa u yactora obpaiienus. [{leHTpocTpeMuTenpHOE YCKOPEHUE.

TexHudyeckre YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JNBWKECHHUE CHAPSAA0B, LIEITHBIE U PEMEHHBIC ITEpEaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLTIOCTPAIUMSl KUHEMATUUECKUX XAPaKTEPUCTUK
JIBIDKCHUSL.

[IpeoOpa3zoBanue NBUKEHUN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue nABMXEHUs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenne yckopeHus: CBOOOTHOTO TaICHHUS.

Hanpagnenue ckopocTu Ipu ABH>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yueHne HEpaBHOMEPHOIO JABUKEHHUS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHre COOTHOLICHHS MEXAY NYTSAMH, MNPOHWJICHHBIMU TEIOM 34
MOCJICIOBATENILHBIE PaBHbIE MPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBUYKEHUHU C HAYAJIbHOU CKOPOCTBIO, PABHOM HYIJIIO.

N3yueHne nBUKEHHS IapUKa B BA3KOW )KUIKOCTH.

N3yuenne nBuxeHus Tena, OpoieHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocurenbHOocTH  [anmunes. IlepBwii  3akoH  HproToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
IU1sl MaTepuaabHOM TOUKU. Tpetuil 3aKkoH HproTOHA 111 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tskectd. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoJbxkeHus1, kauenus). Cumna tpeHusi. Cyxoe
Tperue. Cuia TpeHHUs! CKOJNIBKEHUS U cujia TpeHus nokos. KoadduuueHt tpeHus.
Cuna conpOTUBIICHUS MIPU IBUKECHUU TEJA B )KUJKOCTH WJIU rase.

[TocTtynarensHOE U BpalaTeabHOE JBIKEHUE aOCOMIOTHO TBEPAOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OcH BpameHus. llnedo cuibl. YcmoBus
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpPOWCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBIKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHEepIUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Aeopmariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MaJICHHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcioBust paBHOBECHS TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenne nBuxenus Opycka 1mo HaKJIOHHOM ITOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B NPYKHUHE H
pe3HOBOM 00pasIle, OT Uux aedopMaliu.

HUccnenoBanne yciaoBUl paBHOBECHS TBEPAOrO TeEJa, HUMEIOLIETO OCh
BpaLlCHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynse MatepuanbHOW TOUKU (Tena), CHUCTEMbl MaTE€pUATIbHBIX TOYEK.
Nmnynbe CUIIBI M1 U3MEHEHUE HMIYJIbCA Tella. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Pabora cunbl. MOIIHOCTH CHJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOYku. Teopema 00 H3MEHEHUH
KUHETUYECKOU YHEPIUH.

[ToreHumanbpHas SHEPrusl. [ToreHumanpHas SHEPTUsl YIIPYTro
nebopMUpOBaHHON  TpykuHBI.  [loTeHIManpHas  dSHEprus Tena  BONHM3U
MOBEPXHOCTH 3EMIIH.

[loTeHUMabHBIE W HEMOTEHUHUAJIBHBIE  CHJIBL. CBsi3b  paboThl
HEMOTEHUHUAJIbHBIX CUJI C M3MEHEHUEM MEXaHMYECKONM JIHEPruM CHCTEMBI TEll.
3aKOoH COXpaHEHUS] MEXaHUYECKOM YHEPTHUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4YecKre yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIA UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTruBHOE NBMXKEHUE.

[Tepexoa moTeHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3u pabOTHI CHIBI ¢ U3BMEHEHHEM MEXAaHUYECKON SHEPTHH
TeJla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKI'yTa.

Paznen 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. OcHo6bl MOEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. [uddys3usa. Xapakrep ABUKEHUS WU
B3aHMOJICMCTBUSL YaCTHI[ BelIeCTBA. Monaenn CTpOeHUs Tras3oB, XUJIKOCTEW U
TBEPJIBIX TEJT U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeliei. Macca u
pa3Mepsl Mosiekyil. KonudectBo BemecTBa. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Llenbcus.



Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOPUU HJICIbHOTO ra3za. AOCOJNIIOTHAas TeMmIepaTypa Kak Mepa
CpelHel KHWHETUYECKOM SHEpPruu TEIUIOBOrO0 JBIKEHHMS dactull rasa. Illkana
temrieparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHHMEe MeHneneeBa—KnaneipoHna.
3akoH /lanbroHa. M3omponecchl B HUAEATIBHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBieHUE H3OIMPOLIECCOB: HM30TEpPMa, HU30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP,
OGapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHHUIA.

OmnpiTel 10 AU Py3un KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Moguens onbita LlTepha.

OnbITHI, JTIOKa3bIBAOIIIHE CYILIECTBOBAaHUE MEXMOJIEKYIISIPHOTO
B3aHMOJICCTBHUSI.

Mopenb, WLTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COoCcy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS HJEAJbHOrO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenue Macchl BO3JyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE HM3MEpPEHUM
00BbEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepmonnHamuueckasi cucteMa. BHYTpEeHHSIE SHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHusi. KonmnuecTBo TeroTel u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJeallbHOro  raza. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JIy4YCHHE. Y IeIbHAsA TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TeIIoNEepeaaye.

[Tousatue 00 aagmabaTtHOM mponecce. llepBblii 3aKOH TEPMOJUHAMUKH.
[IpumeneHue mepBOro 3akOHa TEPMOJMHAMHUKM K u3omponeccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TermoBble  MamuHbl.  [IpUHIUOBL ~ JEHCTBUA ~ TEIUIOBBIX  MAalIWH.
[IpeobpazoBanusi ’HEepruM B TEIJIOBbIX MamuHax. KosdduuueHt mnose3Horo
nevctBus TerioBod MamuHbl. [{ukn KapHo u ero xosdduiveHT mosie3Horo
JENCTBUSA. DKOJIOTHYECKHUE MPOOJIEMbI TETIOPHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CropaHus, ObITOBON XOJOAMIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH HHEpruu Tena MpH COBEPIICHWU PabOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JEWCTBHEM CXATOro BO31yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTE€M TpeHus (BUI€OAEMOHCTpAL).

N3meHenune BHyTpEeHHEN SHEpruu (TeMIepaTyphbl) Tela Mpu Terionepeaaye.

OnpIT 1O anuabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENsI BHYTPEHHETO0 CTOpPaHusi, pEaKTUBHOIO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanue u KoHjeHcauusd. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BIAXHOCTh BO3AyXa. HacelleHHbIH mmap. YaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHHUSI.

Tsépnoe teno. Kpucramnuueckue u amopgHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. Kunkue kpuctamwibl. CoBpemeHHble MaTepuanbl. [lnaBnenue u
KpUCTa/IU3anus. Y nenpHas Tersiora miasieHus. Cyonumars.

YpaBHeHUE TEIIIOBOTO OanaHca.

TexHudyeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
TICUXPOMETP, KAJTOPUMETP, TEXHOJOTUHU MOJIYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHCJIE HAHOMATEePUaIOB, U HAHOTEXHOJIOT U H.

Jemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npu mnoHM>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOntonenue HarpeBaHus U IJIaBJIEHUS KPUCTANIMYECKOIO BEILIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenne OTHOCHUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3nen 4. JnekTpoauHaMHUKA
Tema 1. dnexkmpocmamuxa
OneKkTpu3aumst Tel. OJIEKTpUYECKHi 3apsia. JlBa BuAa 3IEKTPUUYECKUX
3apAnoB. IIpOBOAHUKH, IOUAIEKTPUKU M TOJYNPOBOAHUKH. 3aKOH COXPaHEHUs
ANEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. To4edHbIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro monsd.  [IpuHimn



CYHEPHO3ULIUM FIEKTPUUYECKUX TMojel. JIMHUM HanpsskEHHOCTH 3JEKTPUUECKOTO
HOJIS.

Pabora cun  anektpoctatmdyeckoro  moss.  [loreHuman.  PasHocTh
noreHuuanoB. [IpOBOAHMKM W JAUDIIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpuyeckasi IpOHUIAEMOCTb.

DnekTpoE€MKOCTh. KonaeHncarop. DIeKTpOEMKOCTh TJIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsKEeHHOTr0 KOHAeHcaTopa.

TexHu4yeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE AJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN aIapar, CTPYUHBIN IPUHTED.

Llemoncmpayuu

YCTpOUCTBO M MTPUHIMII IEUCTBUS IEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUUYECKOE TOJI€ 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIeKTpOCTaTUYECKAs 3aIIUTa.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHcaTopa OT IUIOLIAIU
IJIACTUH, PACCTOSIHUSA MEX1Y HUMH U JUAJIEKTPUUECKOU MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii a1ekmpuyeckuit mok. Toku 6 paziuunsix cpedax

DNEKTPUYECKUM TOK. YCIOBHSI CYIIECTBOBAHUS DSJIEKTPUUECKOIO TOKA.
Uctounuku Toka. Cuna toka. [TocTosTHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ygacTKa LETH.

DJIEKTPUYECKOE COINPOTUBJICHUE. YIEIbHOE CONPOTHUBIIEHUE BELIECTBA.
[TocnenoBaTenbHOE, TapajlieNbHOE, CMEIIAHHOE COEIUHEHUE TPOBOTHUKOB.

PabGora »snekrpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoIHOCTB
AIEKTPUYECKOrO TOKA.

DJNEKTPOJABIKYIIAsA CUJIA U BHYTPEHHEE COINPOTUBICHHWE HCTOYHHUKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

ONEKTpPOHHAsT ~ TPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeEMIIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUN TOK B BakyyMme. CBOKCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKY. CobOcTBeHHast u pUMecHast MIPOBOJAUMOCTh
nosynpoBogHuKoB. CBoiicTBa P—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIeKTPUUECKUM TOK B pacTBOpax M  paciulaBax  JJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DIEKTPOIH3.



DJIeKTpUUECKUM TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuueckne YCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEpMETD,
BOJILTMETP, PEOCTaT, HWCTOUYHHMKU TOKA, OJJIEKTPOHArpeBaTelibHbie MpPUOOpHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYyMHBIN JHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HaIpPsIKEHUSL.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IO TTOMIEPEYHOr0 CEYEHHS U MaTepHraa.

CMmemaHHoe COeAUHEHUE TTPOBOTHUKOB.

[IpsiMmoe wW3MepeHHe BIEeKTPOABMXKYIIEW cuibl. KopoTkoe 3aMblKaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTUBIICHMUS.

3aBHCUMOCTb COPOTUBIICHUSI METAJJIIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

NckpoBoii pa3psa U IpOBOJIUMOCTb BO3/1yXa.

OIHOCTOPOHHSS! TPOBOJIUMOCTH JAUO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yueHne cMemaHHOro COEUHEHHS PE3UCTOPOB.

N3mepenue 351eKTpOABUKYIIEN CUIIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue anexrposnusa.

MexnpeaMeTHbIE CBA3H

Nzyuyenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0TMH, XUMHH, Teorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YyYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumores3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIeHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIMS,
napabosa, runep6osna, ux rpa@uKd U CBONCTBA, TPUTOHOMETpUUECKUE (DYHKIIMH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIIMU HA OCH KOOPAWHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe NBIXKEHHE B KUBOU mpupoze, nuddysus, ocmoc,
TEIUIO0OMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEaadH, TEMIOBOE PAaBHOBECHE),
BJIEKTPUYECKUE SABJICHUS B )KUBOM MTPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU M



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAIIOB, JJIEKTPOJUTHYECKAs THCCOLMALMA,
rajbBaHMKA.

l'eocpagpus: BNaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeodOpa3oBaHUE JIBUKEHUH C HCHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, IMOAIIMIIHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOMHa, ObBITOBOM XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIYYEHUsT COBPEMEHHBIX MATEpHAIOB, B TOM YHCIE€ HAHOMATEPUANIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHOOpOB,
KCEpPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEeBaTEIbHbIE npuOopHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KJIACC

Pasznea 4. DiaekrpoauHamMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

[TocrossHHbIE ~ MarHUTHL.  B3aumMomencTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1one. Bektop MarHuTHOM uMHAyKuuu. I[IpuHnmn cynepro3unuu
MAarHUTHBIX MoJel. JInHuM MarHuTHOM MHAYKUMU. KapTuHa JMHUNA MarHUTHOU
VHJYKIWH 10JI IOCTOSIHHBIX MAarHUTOB.

MarauTHOE T1I07€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHUTHOTO TOJISI JJWHHOTO MPAMOTrO MHPOBOAHWUKA U 3aMKHYTOTO KOJIBIEBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoieiicTBue nNpOBOIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOYyJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOayJIb U HamIpaBlIeHUE. [[BrKeHNE 3apsKEHHOW YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM mosie. Pabota cuibl JlopeHiia.

SIBiieHME BJIEKTPOMAarHUTHOM MHAYKIUU. 1lOoTOK BekTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABIKYIIAsA CWIa HWHAYKUIUHU. 3aKOH AJIEKTPOMArHUTHOU
uHaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe moiyie. OIEKTPOABIKYIIAs CWia HHIYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS IOCTYNATEIbHO B OAHOPOJTHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NupaykTuBHOCTh.  SIBIIEHME CAaMOMHIYKIMHU. OJIEKTPOABIKYILAS — CHiIA
CaMOMHAYKIIWH.

DHeprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIE
MAarHMThl, JJEKTPOMAarHUThl, JJICKTPOABUIATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHIL], UHAYKIIUOHHAS TI€Yb.



Jlemoncmpayuu

OneiT Opcrena.

OTKIIOHEHHE JIEKTPOHHOrO MyYKa MArHUTHBIM TTOJIEM.

JInHWY MHIYKIIMY MAarHUTHOTO TOJIS.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JHevictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHuTHOW UHIAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABIXKYILIEH CUJIBI MHAYKIIMA OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3ydyeHrne MarHuTHOrO MOl KaTYIIKH C TOKOM.

HccnenoBanne neicTBUs MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIE€HUS 3JIEKTPOMATHUTHON HHAYKIUH.

Pa3nen 5. KoJsieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble KO1€0AHUA

Konebarenpnast  cuctema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHUs.
lMapmonunueckue konebanusi. Ilepuon, yactora, amrummtyna U (aza KojaeOaHUU.
[IpyxvHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. Y PaBHEHHE TapMOHUYECKUX
koneOanwmii. [IpeBparienne s3Heprun Mpu rapMOHUIECKUX KOIeOaHMSIX.

KoneGarenpHbiii koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCAIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHEIMH KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPIUM B UJCATbHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBiienne o 3aTyxarouux KojieOaHusX. BeIHY)KeHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHyX1€HHBIEC 371EKTPOMArHUTHBIE KOJIEOAHNUS.

ITepemennsbiii  TOK. CHUHYyCOMAQIbHBIM TNEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ U JCUCTBYIOIlEE 3HAYEHUE CHUJIbI TOKa U
HaIPSYKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada U MOTPEOICHUE DIEKTPUUECKOM
SHEPIruH. JKOJOTMUYECKHUE PUCKHU IPHU MPOU3BOJICTBE AEKTpo3Hepruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHudyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUCCKUM
3BOHOK, T€HEPATOp MEPEMEHHOr0 TOKA, JUHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOAaTeNbHOW CHUCTEMBI (MPYXUHHBIA WIH
MaTeMaTHYECKUM MasiTHUK ).



Habmonenue 3aTyxarommx KoueoaHuil.

HccnenoBanne CBOMCTB BBIHYKAEHHBIX KOJIEOaHHIA.

Habmonenue pe3onanca.

CB0OOOIHBIE 2IIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcumnorpaMmsl (3aBUCHUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
ANIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocnenoBaTeIbHOM COEIMHEHWHM pE3UCTOpa, KaTyIIKU
MHAYKTUBHOCTH U KOHJIEHCATOPA.

Monens TMHUM 3JEKTpONEpeIayn.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

WccnenoBanre 3aBUCMMOCTH NEpUOAA MajbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne TMEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanudeckue BOJHBI, ycioBHA pacnpoctpaneHus. Ilepuon. Ckopocts
pacnpocTpaHeHuss W JyMHa BOJHBL [lomepedHble W MPOIOJIBHBIE BOJHBI.
WNHurepdepenius u Auppakuys MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS W3JyYEHHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3zaumuas opuenrauus BektopoB E, B, V B anekrpomarautHoi BonHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XE€HUE, MPEIOMIICHUE, MOoispu3anus, Aupakuus,
uHteppepeHuus. CKOpocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3IeKTpOMarHuTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMITBI PaIMOCBS3U U TENEBUACHUSA. Paguomokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEbI.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JUAarHOCTHKa B TEXHUKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPAHEHHE MOMEPEYHBIX U MPOIOJbHBIX BOJIH.

Koneobmromeecs Te€10 Kak HCTOYHHK 3BYKA.

HaGntonenune orpakeHus: M NpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6ntonenue nnarepdepennnn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOMW PE30HAHC.

Halntonenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYAOW H
4acTOTOM KOJIeOaHU.



UccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMIIEHUE, MOoJsipu3anus, U pakuus, UHTEpPEepeHIIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsMonnHEiHOE paclnpoCTpaHEHUE CBETa B
oaHopoaHou cpexne. JIyu cBera. TouedHbId HCTOYHHUK CBETA.

OTtpaxenue cBera. 3akOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zodpakeHuil B
IJIOCKOM 3€pKae.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCONIOTHBIN MMOKa3aTENb
npenomieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroja IOJIHOrO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CnoxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue u pacceuBaromue JuH3bL. ToHKas JsuH3a. DokycHOe
pacCTOSIHME W ONTHYECKas cuija TOHKOM nuH3bl. IlocTpoeHue n3oOpaxeHHil B
coOuparolmux U paccerBarolux JuH3ax. dopmyna TOHKOW JIMH3BI. YBEIWYEHUE,
JABAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBass ontuka. MHrepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMOACHUS MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpakuus cera. JudpakiumonHas pemérka. YCIoBUE HAOIIOJACHHUS
[JIaBHBIX ~MAaKCMMYMOB TMpH NAJ€HHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(GPaKkUMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doroamnmapaT, NPOSKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEWHOE pPacIpOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHE CBETA.
OnTtuyeckre npruOOpBHI.

[TonHoE BHyTpeHHEE OTpakeHUE. Monelb CBETOBOAA.

UccnenoBanne cBOMCTB N300paxKeHUM B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEIECKOIA.

Habmonenne natepdepeHunn crera.

Habmonenune nudpakiuu ceera.

HaGntonenue nucnepcuu cBera.

[TonydeHnue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TomyyeHue ciekTpa ¢ NOMOIIbIO AUGPAKIXOHHON PEMIETKH.

HabGnronenue nonsipu3annu cBera.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol



N3mepenue nokaszaressi NpeIoMICHHs CTEKIA.
HccnenoBanre cBOMCTB N300paKeHUI B JTMH3AX.
Habmonenue aucnepcuu cBera.

Pasznes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCUTEIBHOCTH
I'panuisl  OPUMEHMMOCTH — Kilaccudecko — MexaHuku.  IloctynaTsl
CHEUATbHOW TEOPUM OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTb MOXYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U COKpallleHUE
JUIWHBI.
OHeprust U UMITYJIbC PENSATUBUCTCKON YaCTHLIBI.

CBsI3p Macchl C JHEPTUEH U UMITYJIBCOM PEIATUBUCTCKOM YaCTHULIbI. DHEPTHS
TIOKOSL.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBs3u 3HEprUM HOTOHA C €r0 YACTOTON. JHEPTHUS
U UMIyJbC (POTOHA.
OtkpsiTre U uccaeaoBanue Gorodddexra. OnbiThl A. I'. CToneroBa. 3akoHbI

dororddexra. YpaBuenue DiHmreitHa misa dorodddexra. «KpacHas rpaHuia»
dorodddekra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue ycTpocTBa W MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTogaTumK, comHeUHast 6aTapesi, CBETOANOI.

Jlemoncmpayuu

®dotor(PheKT HA YCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHENTHET0 GpoTodddekra.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -HacTHIL.
[Lmanerapnas momens aroma. lloctynater bopa. M3nydenue u moriomieHue
(GOTOHOB MpHU Mepexojie aToMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp YPOBHEW SHEPIUU aTOMa BOAOPOAA.

Bonnossie cBoicTBa yactull. Boausl ne bpoisiss. KopnyckynsipHO-BOITHOBOM
TyaJIA3M.

CnoHTaHHOE W BBIHYXJCHHOE U3IIyUYCHHUE.

TexHU4YeCcKre YCTPOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HalGnronenune nuHelyaThIX CIEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmronenue nuHeH4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKphITHE
panuoaktuBHOCTH.  OmbiTel  Pedepdopna  mo  ompegeneHuro  cocTaBa
paanoakTUBHOrO u3nydeHus. CBolicTBa anbda-, Oera-, ramMma-u3JIy4deHHUS.
BiusiHME paaOaKTUBHOCTH HA JKUBBIE OPTraHU3MBI.

OTtkpeiTe TpoToHa W HeWTpoHa. Hykionnas moxpens siapa ['eitzenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tormsr.

Anbda-pacnan. DNEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacnan. [amma-
u3JlydeHue. 3aKOH paJuoakTUBHOIO pacraja.

DHeprusi CBSA3HM HYKJIOHOB B sifipe. Snepubie cuibl. Jledekt Macco spa.

SnepHble peakuuu. JleneHue U CUHTE3 AIEP.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpoOiieMbl W TEPCHEKTHBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HaOIIOAEHNUS U PETUCTPALIUN AIEMEHTAPHBIX YaCTHLL.

dyHaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO pu3nueckoi KapTUHBI MUPA.

TexHHueckue ycTpoiCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siepHslii peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CUY€TUrK MOHU3HUPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pasjaes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

Otanbl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, MX BHJIMMOC
JIBIDKEHHE.

ConHeyHast cucTeMa.

Connie. ComnHeuHass akTUBHOCTh. Mcrounuk sHeprur CoyHIIA U 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpaJIbHBIM KiacCc —
CBETUMOCTBY». 3BE3NBI TJIABHOH ITOCJIENOBATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JIJISI 3BE3]l TJIABHOM TMOCJEA0BaTEIbHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKAEHUHU U 3BoMounu ConHia u
3BE3/. DTAaIlbl KU3HU 3BE3].

Mnineunsiii Ilyte — nama I'anaktuka. Ilonoxkenne u nBmxenue CoaHLa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u xBasapel. YEpHbIE ABIPHI B sIpax
raJaKkTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopus bonbioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
NOPUIOKEHUHN ISl ONpeeeHUsl MOJI0KEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usi CEBEPHOIO MONTYLIAPHS U SIPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mianet, Mueunoro Ilytu.

O6o0mariee NOBTOpPeHUE

Ponb ¢usuku M acTpoOHOMHM B JKOHOMHUYECKOW, TEXHOJIOTHYECKOMH,
COLIMATBHON M ATHUYECKOH cepax AeAaTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HO KapTHHE MHpA, poJib (U3HUUECKON TEOPUHU
B (OpPMHpPOBAHMM TIPEJICTABICHUNA O (U3MYECKOM KapTHUHE MHUpa, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOILEM DSy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTABIEHUN O PUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBIsi€TCS C
Y4ETOM COJAEPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€H C KypCaMM MAaTeMaTHKH,
OMONIOrHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEOpHsi, HaOII0ICHNE, SKCIIEPUMEHT, MOJIEIMPOBAaHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMBl YPaBHEHMH, TPUIOHOMETPHUUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U MX IPOEKLUMU HA OCH KOOPAUHAT, CIIOKECHHE BEKTOPOB,
NPOU3BOAHBIE JJIEMEHTApHBIX (YHKIHMHM, MNpPU3HAKH TOA00US TPEYroJbHUKOB,
onpeieNIeHne WIoNaau oCKuX GUuryp u oobEmMa Tel.

buonocusa: »nekTpuueckue SBICHUS B SKUBOW MPUPOJE, KoJieOaTeabHbIE
JIBW)KEHUSI B )KUBOU MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOU IIPUPOAE, ACUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIABIX
T€1, MEXaHU3Mbl OOpa30BaHMSI KPUCTAJUIMUECKOW PpEIIETKH, CHEeKTpalbHbIN
aHaJus.



l'eocpagpua: MarHUTHBIE TONIOCA 3€MJIM, 3ajJeKd MAarHuTHBIX Py,
(oTOChEMKA 3€MHOI OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPICEHHIA.

Texnonocusi: JMHUW BJEKTpoOIepenad, TeHepaTop MEPEMEHHOro TOKa,
AJIEKTPOJBUTraTENlb, WHAYKIMOHHAS I1€4Yb, pajap, PajiHuONpHUEMHUK, TEIEBHU30p,
anTteHHa, TeinedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMA

OcBoenue yudeOHOro mnpenMera «®Pusznka» Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBanus (0a30BbIM YPOBEHB) JOMKHO OOECTICUUTH JOCTIKEHUE CIEMYIONUX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3YyIbTAThl OCBOCHUSI yueOHOro npeaMera «Du3nkay T0IKHBI
OoTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaromiuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHI, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITa W OMbITA AEATEIBHOCTUA B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUI
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMHU 00YUaIOIIETrOCs KaKk aKTUBHOTO U
OTBETCTBEHHOT' O WJIEHA POCCUICKOT0 OOIIECTBA;

NPUHITHE  TPAAWIMOHHBIX  OOIEYEIOBEUECKMX T'YMAHUCTUYECKUX W
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JECSATEIBHOCTh B MHTEpPECAX TPaKIaHCKOIO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHU3alluu;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hOpMHPOBAHHOCTH POCCHICKOU rPaXKJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCIE B
JESATEIbHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUYUBOTO Oy IYIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOLIEHHE K MHUPY, BKJIKOUYas 3CTETUKY HAYYHOIO TBOPYECTBA,
npucyimero GU3nIecKoi HayKe;



5) Tpya0BOT0 BOCTIMTAHUSI:

UHTEPEC K pa3IMyHbIM cepaM MNpOPECCHOHAIBHON AESITEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyiei mpodeccuu u peaaTnu30BbIBATh COOCTBEHHBIE JKU3HEHHbBIE IIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(bU3MKH Ha POTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(OPMUPOBAHHOCTh HKOJIOIMYECKON KYNbTYpbl, OCO3HAHHME TJI00aTbHOIO
XapakTepa dKOJIOrMYeCKUX Mpodiiem;

IJTAHUPOBAHUE U OCYIIIECTBIICHUE JICCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHU LEJIeH YCTOWUYUBOIO Pa3BUTHUs YEIIOBEYECTBA;

pacliMupeHue OmbITa JEATEIbHOCTH HKOJIOTMYECKON HANpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAaHHME LIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TI'OTOBHOCTH B IPOLECCE
U3y4eHUs  (U3MKKM  OCYIIECTBJIATH  MPOEKTHYIO M HCCIEHOBATENIbCKYIO
NEeATENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeiicTBuA:
CaMOCTOSITEIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENISITh eI JEATEIBbHOCTH, 3a/1aBaTh IMApaMETPbl M KPUTEPUU HX
JIOCTIDKCHUS;
BBIABJISAITH 3aKOHOMEPHOCTM W MPOTUBOPEYMS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIMXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJIEACTBUIN AEATEIbHOCTH;
KOOPJMHUPOBATh W  BBINOJHATH pabOTy B YCIOBUSX  PEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBINLJICHUE TP PEUICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBhle ucciiegoBarejabcKe 1eMCTBUSA .
BJIAJICTh HAYYHOM TEPMUHOJOTMEH, KIKOUEBBIMU MOHATHUSMH W METOJAMU
¢u3nvecKoil HayKu;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU AESITEIbHOCTH
B 00J1acTU (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pElIeHUs 3a/ay (PU3MUYECKOro COJEpKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METO/I0B ITO3HAHUS;

BJAJ€Th BHUJAMU JIEATENbHOCTH 110 IMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETalii, MpeoOpa3oBaHUI0O W TMPHUMEHEHUI0 B Pa3jMYHBIX Y4eOHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HKU;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpoBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs, HaXOAWUTh apryMEHThl JJIs JI0Ka3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHANIM3UPOBATh TOJIYYCHHBIE B XOJE€ PEIICHHUs] 3aJayd Pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh NU3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpPOBATH COOCTBEHHBbIE 3aJayd B 00Opa30BaTEIbHOM
JESITENbHOCTH, B TOM YHCJIE TIPYU U3YYEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

yMeTh TIEPEHOCUTh 3HAaHUS 1O (HU3MKE B MPAKTHUECKYIO 001acThb
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeill;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIAraTh OPUTHHAIIBHBIE MTOIXO0/IbI U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

PabGora ¢ unpopmanmei:

BJa/IeTh HABBIKAMM MOJyYEHUS MHPOpMALUN (PU3UUECKOrO COAEpKAHUS U3
UCTOYHMKOB PpAa3HbIX THUIIOB, CAMOCTOSATEIbHO OCYIIECTBISATh MOWCK, AaHAJU3,
CHUCTEMAaTH3alMI0 U WHTEpPIpETalHio WH(GOPMALMU Pa3IUYHBIX BUAOB U (HopM
IpeICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCTOJb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3AI[MOHHBIX
3aJa4 € COOJIIOIGHHEM TpeOOBaHUN DJPrOHOMHMKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypcoCOEpeKEeHMs, IpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
UH(OPMAIIMOHHOM 0€30IMaCHOCTH;

co3/7aBaTh TEKCThl (PU3UYECKOrO0 COAEpPKAHUS B Pa3IUUHBIX (opMarax C
y4€TOM Ha3HauY€HUs MH(OpPMAIMK U LEIEBON ayAUTOPUH, BbIOMpPAas ONTUMAJIbHYIO
(opMy npencTaBiaeHUs U BU3yaIu3alinu.

KoMMyHHKaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBJIATh OOIICHHWE Ha ypokax (U3MKH W BO BHE-YPOUHOM
TESATENHHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(MIWUKTHBIX CUTyalliii W CMsT4YaTh
KOH()JIUKTBI;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPE/ICTB;

MOHUMAaTh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW U WHIUBUAYAIbHOU
paboThI;

BBIOMpAaTh TEMATHUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEMN Ka)KI0r0 YiI€Ha KOJIEKTHUBA;

NPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUSI MO €€ JOCTWKEHUIO: COCTaBJISITh IJIaH JICUCTBUH,
pacrpenensaTh pojad C Yy4€TOM MHEHHUM YYacCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboTHhI;

OLICHUBATh KAueCTBO CBOEr0 BKJAJa MU KaXJOro y4YacTHUKA KOMaHIbl B
o0l pe3ysbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/yiaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEHU C TMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOPaKEHUE, ObITh HMHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEHOCTh B 00JaCTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIIEHUS PACUETHBIX W KauyECTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsM;

pacuIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHHIH;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(u3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, S)MOLMOHAJIBHBIA HHTEJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTEIBHBIX TMPOIECCOB, HUX PE3YJbTaTOB U
OCHOBAHUI;



UCTIOJIb30BaTh MPUEMBI peIIEeKCUH TSI OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
penieHus;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh pEIICHUS MO0 HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpPH aHAIN3€ PE3YIbTATOB
NesATEeTbHOCTH;

MPUHUMATH ceOsl, TOHMMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKHU.

B mporiecce qocTmkeHUs JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe I YPOBHS CpPEIHEro o0Imero oOpa3oBaHHUS Yy OO0yYarolmIuXxcCs
COBEPIIIECHCTBYETCS AMOIMOHAIbHBIN UHTEJUIEKT, MpeAnoJiaratoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATBHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETyJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTH aJalTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIUH, BKIIOYAIOLIEH CTPEMIICHHE K TOCTYIKEHHIO LIEIU U
yCcrexy, ONTUMU3M, WHUIUATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOAS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOIICHHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIATh MHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koHny oOyuenus B 10 kuacce mpeaMeTHble pe3ynbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUMN:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpPa, B PA3BUTHUM COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOAEH;

YUUTBIBATh TPAHULBl NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJIETeH:
MaTepHualibHasi TOUKa, MHEpIUaIbHasl CUCTeMa OTCu€ra, abCOMIOTHO TBEPOE TEIIO,
WJCaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, )KUIAKOCTEH U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;



pacrno3HaBaTh (PU3NUECKHE SIBICHUS (IPOIECCH) U OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOpUU CTPOEHHS BELIECTBA U
ANEKTPOJMHAMUKHU:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  MNPSIMOJUHEHHOE
IBW)KEHUE, CBOOOAHOE TMAJeHHE TeJ, IABW)KEHHUE 110 OKPY)KHOCTH, HHEpLHMI,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE IBIKCHHUE, CTPOCHUE JKHUJIKOCTEH
U TBEPABIX TeJl, U3MEHEHNE 00BbEMA TeJ PHU HArpeBaHUU (OXJIAXKACHUH), TEIJIOBOE
paBHOBecHE, UCHApeHHe, KOHJEHCAIMs, IJIaBJIEHUE, KPUCTAIM3AlMs, KUIIEHUE,
BJIQKHOCTb BO3/1yXa, MOBBIILIEHUE JABJICHHS ra3a Mpu €ro HarpeBaHUU B 3aKPbITOM
cocyle, CBSI3b MEXKIYy IapaMeTpaMd COCTOSHUS Ta3a B  HM30IpoLeccax,
ANEKTpU3aLUs TEN, B3aUMOACIHCTBUE 3aPS/I0B;

OIHCHIBAaTh MEXAHWYECKOE IBIKEHHE, HCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOpJMHATa, IyTh, INEPEMEIIEHHE, CKOPOCThb, YCKOPEHHE, Macca Teia, CHIIa,
UMIYJIbC TeNa, KHHETHYECKas SHEPrus, MOTEHIMaIbHAs YHEPrHs, MeXaHHUecKas
paboTa, MexaHW4YecKas MOIIHOCTh; HpPH ONUCAHWU NPABWIBHO TPAKTOBATh
(U3NYECKUl CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS U EIUHMIIBI,
HaXoAUTh (OPMYJIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUUHUHY C APYTUMHU
BEIMYNHAMU;

OMKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TE€l M TEIJIOBBIE SIBICHMUS,
UCHONb3ys (PU3NYECKHWE BEIMYMHBL: JaBJICHUE Tras3a, TemIepaTrypa, CpeaHss
KUHETUYECKAasi SHEPrUsl XaOTUYECKOTO JBMKEHUS MOJIEKYJ, CpEeIHEKBaapaTUYHasl
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (UIIMEHT TMOJIE3HOr0 JEWCTBHSI TEIJIOBOrO JIBUraTeNs; MpPU OMHCAHUU
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIOJNb3YEMbIX BEIMYUH, HX
0003HAUEHUS W EOUHUIIBI, HAXOIUTh (OPMYJIbL, CBS3BIBAIOLIUE JIAHHYIO
(Gu3nUIeCcKyI0 BEIUYNHY C IPYTUMHU BEIMYUHAM;

OINKCHIBATh U3YUYECHHBIE IEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
BJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NUECKUE BEIUUMHBI: IEKTPUUECKUHN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHIHAJIOB;
Opd OMNHCAHUM TPABWIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCIOJIb3YEMBIX
BEJIMUMH, MX OOO3HAUYEHHUS W EAMHULBI; YKa3blBaTh (OPMYJbI, CBSA3BIBAIOLINE
JaHHYIO (PU3MUYECKYIO BEJIUUHUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3NUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tsarorenus, |, Il u I1l 3akonsr HeroToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCY€Ta, MOJIEKYISPHO-KUHETHUYECKYI0 TEOPUI0 CTPOCHHS BEILECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPTUU TEIUIOBOIO JABUKEHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHHUS
AIIEKTPUYECKOr0 3apsna, 3akoH Kynona, mpu 3TOM pasnuyaTh CJIOBECHYIO



(GbOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JIEHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3jnyarh YCJIOBHs UX O€30MAaCHOr0 MCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 MCCIECIOBAHUI0 (HU3UYECKUX SBICHUU W
IIPOIIECCOB C HCIOJb30BAaHUEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmynupoBaTth TpoOJeMy/3amady W THUIOTE3y Yy4YeOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPCHHS (PH3NUSCKUX BEIMYMH, TIPH
TOM BBIOMPATh ONTHUMAJBHBIN CMOCOO W3MEPEHUS M HMCIOJIb30BaTh M3BECTHHIC
METObI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIICIOBAaTh  3aBUCHMOCTH  MEXAY  (PU3WYSCKMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
bukcupoBaTh PE3yNbTATHl MOJTYYECHHOW 3aBUCUMOCTU (PU3MYECKUX BEIUYMH B
BUJIE TAOIUIT ¥ TpaUKOB, IE€TaTh BEIBOJBI IO PE3yIbTaTaM UCCIIECIOBAHNUS,

coOJro1aTh MpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOTrO »HKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOMU
JIESITENTbHOCTA C HCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1auu
BBIOWpATh (PU3NYECKYIO MOJEIb, BBIJACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMbIe NIl €€ PElIeHUs, MPOBOAUTH PACUYEThl M OIICHWBATH PEaTbHOCTH
TIOJTYYCHHOT'0 3HAYCHUS (PU3NIECKON BETUIMHBL,

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
IIENOYKY PACCYKICHHH C ONMOpOoW Ha W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
busznueckue IBICHUS;

UCIIONIb30BaTh ~ MpPU  PELIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs Y4eOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIUY, TTOYICHHOW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATTM3UPOBATH MOIyIaeMyi0 HH(OpMAITHIO;

NPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUCCKHE 3HAHWS 10 (PU3MKE B TOBCEAHEBHOM JKU3HU
i obecriedeHusi 0€30MacHOCTU MPHU OOpaIeHUH ¢ MPUOOPAMH U TEXHHUYECKUMU



YCTPOUCTBAMH, JJIsI COXPAHEHHUS 3JI0POBbS U COOIIOJICHUSI HOPM SKOJOTHYECKOIO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTtaTh B TpyNme C BBIOJHEHUEM Pa3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYMIMbL, PAIMOHAIBHO pacCHpeNesiTh OO0sI3aHHOCTU U
IUTAHUPOBATh AEATEIIBHOCTh B HECTAHAAPTHBIX CHUTYalUSAX, aJ€KBATHO OLICHUBATh
BKJIQJ] KQXKJIOTO U3 YYaCTHUKOB TPYIIIILI B PEIICHUE pacCMaTpUBAEMOM TPOOTIEMBI.

K konny obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysbTarbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHMUIA:

JIEMOHCTPUPOBATh Ha TMPUMEPAX POJb U MECTO (PU3MKU B (PopMUPOBaAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTHM, B IMPAKTUYECKOM NEATEIBHOCTH JIFOACH, LEITOCTHOCTh M E€IUHCTBO
bu3nyuecKoil KapTUHBI MUPA;

YUHUTHIBATh TPAHUIBI TPUMEHEHHUS W3YyYEHHBIX (PU3MUECKUX MOJENCH:
TOYEUHBINA IEKTPUYECKUMN 3apsl, JIyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SIEPHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3ajad;

pacmo3HaBaTh (PU3NYECKHUE SIBICHHS (TPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: JIEKTPUUECKas TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBHS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMarHUuTHas WHAYKUHWS, JEUCTBUE MArHUTHOIO IO Ha
MPOBOJHUK C TOKOM WM JBIKYIIMWUCS 3apsifl, AJIEKTPOMArHUTHbIE KoJieOaHUs U
BOJIHBI, TPSAMOJIMHEMHOE PACHPOCTPAHEHHE CBETA, OTPa)KEHUE, IPEIOMIICHHE,
uHTeppepeHnus, audpakuus W TOJSpHU3alMs CBETa, JUCIEPCUsl  CBETa,
dotoanekTpuaeckuit 3pdekt (poroaddekrt), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JMHENYATOrO CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAas W HCKYyCCTBEHHas
PalMOaKTUBHOCTb;

OMKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIMYHbIX  Ccped) U
AJEKTPOMArHUTHBIC SIBIICHUS (MIPOLECCHI), UCMONB3Yysl (PU3NUECKHUE BEIUYUHBI:
ANEKTPUYECKUIN 3apsl, CHIIa TOKA, DJIEKTPUUECKOE HAMPSKEHUE, DJICKTPUUYECKOE
COMPOTHUBJICHUE, Pa3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs CHiia, paboTa TOKa,
UHIYKIHUST MarHUTHOrO mojsi, cuia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KATYIIKHA, SHEPrus BJECKTPUUYECKOTO W MATHUTHOI'O MOJIEH, MEPUOJ U YacTOoTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsij U Ccuila TOKa B Mpolecce
TapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHUl, (OKYCHOE pacCTOsSTHUE U
ONTUYECKAs] CHUJIa JIMH3bI, MPU OINHUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUU
CMBICJI UCIIOJIb3YEeMbIX BEJIIMYMH, HMX OOO3HAYEHUSI W EAUHUIIbI, YKa3bIBaTh
dbopMyJibl, CBS3BIBAIOIIME JaHHYKO (U3UYECKYI0 BEIUYUHY C JpPYTrUMH
BEJIMYMHAMU;



ONKCHIBATh W3yYEHHBIC KBAHTOBBIC SIBICHHUS ¥ TMPOIECCHI, HCIOIB3YS
¢bu3nueckre BEIMYWHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI |
9JacTOTa CBETA, SHEPTUS U UMITYJIhC (OTOHA, IEPUOJT TIOJypacIiaa, SHEPTHsI CBSI3U
aATOMHBIX SIZIep, MPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUIA CMBICT
UCTIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSBBIBAIONIUE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAYCHUE (PU3NICCKON BETMIHHBL;

AHAM3UPOBATH (PU3UUYECKHUE TPOIECChl U SIBIICHUS, UCIONB3ysS (Pu3nyeckue
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEAOBATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOMHUKOB, 3akoH Jlkoyns—JIeHma, 3aKOH SJIEKTPOMArHUTHOW
WHAYKITMH, 3aKOH MPSIMOIUHEHHOTO PacpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DiHIITeHa a1 Porodddekra,
3aKOH COXPAaHCHHS DHEPTUH, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHECHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PaIMOAKTUBHOT'O pacmaja, Ipu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

OTIpEIeNATh HAMIPaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIS TTPOBOTHUAKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHna;

CTPOUTh W OIHKCHIBATh M300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pPKaJioM,
TOHKOM JIMH3O0M;

BBITIOJTHATH JKCIEPUMEHTBI TI0 HCCIECIOBAaHUI0 (U3UYECKUX SBICHUNW W
IPOLIECCOB C HCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: TMPHU 3TOM
dbopmynupoBaTth IpoOJeMy/3amady W THUIOTE3y YYeOHOro IKCIIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3UUECKUX BEIUYUH, MTPH
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH MTOIPEITHOCTEN N3MEPEHNM;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCHOJIb30BAHUEM
OpSIMBIX HU3MEPEHHI: TMpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYHMH B BHUJE TAOIUI] U
rpaduKoB, AeIaTh BHIBOABI IO PE3yIbTaTaM UCCIICIOBAHNS;

coOJII01aTh MpaBuiia 0€30MaCHOr0 TpyJAa MPHU MPOBEACHUU HUCCIEAOBAHUI B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON W MPOEKTHOMU
JEATENHbHOCTA C WCTOIh30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemaTth pacuéTHbIe 3a7a4dl C SBHO 3aJlaHHOW (DU3UYECKONW MOJIETBIO,
UCTIONB3YsI (PM3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu



BEIOWpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE NIl €€ pEelleHUs, NPOBOAUTh PACUYEThl M OLIEHUBATHh PEAIBHOCTH
NOJyYEHHOI'0 3HAYeHUSI PU3NYECKON BETUUNHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HU3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue sIBJICHNUS;

UCIIONIb30BaTh ~ MpPU  PELIeHMH  Yy4eOHBIX  3aJad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPEJICTaBlIeHUs Y4eOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIIUHY, TTOIYICHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYYaeMyI0 HH(OPMALIHIO;

OOBSCHATH TPHUHIUIIBI JEHCTBUS MAaIllMH, TNPUOOPOB U TEXHUYECKHX
YCTPOKMCTB, pa3inydaTh yCIOBUSA WX OE30MMACHOT'O HCIIOIH30BAHUS B TMOBCEIHEBHON
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKU U TEXHOJOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHHS MO (PU3MKEe B TOBCETHEBHOW KU3HH
JUIsl o0ecriedeHusi 0€30NacHOCTH MpU 0OpalEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBbS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUSI B OKPY KAIOIIEH CPEAE;

paboTaTh B TpyINIle C BBIIOJHEHUEM pPa3JUYHBIX COLMAJIBHBIX pPOJIEH,
IUIAHUPOBATh padoOTy TpyHmbl, PAUUOHAIBHO paclpeneisTh OOA3aHHOCTH H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYaAllUAX, aJI€KBATHO OLIEHUBAThH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB u TeM uugpoBbIie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nmoreka [IOK
1.1 ®du3uKa 1 METOAbI HAYYHOT'O MO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kuniemaritka > https://m.edso00.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aunamika https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2.3 6 1 1
3aKOHBI COXPAHEHHUS B MEXaHHUKE httos://m.edsoo.ru/7fA1bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [IOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bub6mmoreka [IOK

®a3oBbIE Nepexoabl

https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny

Paznen 4. DJIEKTPOAUHAMUKA

24

bubmuorexa [IOK
41 IICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
4 [locTostHHBIN nekTpuUecKuil TOK. Toku B 12 bubnmoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edso00.ru/7f41bf72
Wroro no pazneny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
11 MarunuTHoe noje. IeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' UHIYKIHS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHuTHbHIE 9 1 bubnuorexa [JOK
' KoJ1e0aHus https://m.edsoo.ru/7f41c97¢
MexaHWYeCKHEe U AJIEKTPOMArHUTHBIE bu6nmoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
frmka https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIMaIbHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
Bbu6moreka [JOK
4.1 i 6
MEMEHTEI KBARTOBOI OIITHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bu6mmoreka [IOK
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4.3

ATtoMHOE SpO

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

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

Hroro o pasgeny

15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DJIeMEHTBI aCTPOHOMHH U aCTPOPUIUKU 7 E;I[ZHZI;T:;(;(I)lzls £41c07c
Hroro no pazneny 7
Paznesn 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Oo6o0mraromiee MOBTOPEHHE 4 fg{iﬁﬁfgggﬁﬁ £41697c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

» ®usuka, 10 knacc/ I'ennenmreitn JI.3., bynaroa A.A., Kopuunses 1.H.,
Komkuna A.B., OOmiecTBO ¢ orpaHnyeHHO oTBeTcTBeHHOCThI0 «BIIHOM.
JlaGoparopus 3HaHM»; AKIIMOHEpHOE 00111ecTBO «M31aTenbCcTBO
«IIpocBemenne

» ®usuka, 11 kmace/ I'eanenmreiin J1.3., bynatoBa A.A., Kopaunses 1. H.,
Komkuna A.B., O6miecTBO ¢ orpaHudeHHON 0TBeTCTBEHHOCTHI0 « B THOM.
JlabGopatopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTENbhCTBO

«HpOCBCIHGHI/IC»

METOANYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
®wusuka. 10 xacc. ba3oBblit 1 yriryOJI€HHbBIN YPOBHHU.
MeTtonnueckoe nocoOue ¢ yKazaHUsIMH K PELLICHUIO

3aj1a4 MoBbIIeHHOU TpyaHoctu / JI. O. I'enaeHmTeiiy,

A. A. bynaroBa, A. B. Komkunna, 1. H. KopamibseB. — M. :
BMHOM. Jla6opaTtopus 3Hanwuii, 2018

®wusuka. 11 xiacc. ba3oBelil 1 yriyOIE€HHbBIN YPOBHHU.
MeTtonnueckoe nocodue ¢ yKa3aHUsIMH K PELLICHUIO

3aj1a4 MOBbIIEHHOU TpyaHocTu / JI. O. I'enaeHmTely,

A. A. bynaroBa, A. B. Komikuna, 1. H. KopuunseB. — M. :



BMHOM. JlaGopartopust 3nanuii, 2018

I'eanenmreiin, JI. O. ®usuka. 10 kmacc. CaMoCTOATEILHBIC

U KOHTposbHbIE padoThl / JI. O. I'ennenmreitn, JI. A. Kupuk. — M. : BUHOM.
JlaGopartopus 3Hanui, 2020

I'eanenmreiin, JI. O. ®u3uka. 11 kmacc. CamocTosATeILHBIC

U KOHTposbHBIEC paboTel / JI. O. ['ennenmreitn, JI. A. Kupuk. — M. : BUHOM.

Jlabopartopus 3Hanui, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET






