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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpoBHSI HA YPOBHE CPEIHEro 00IIero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOEHHSI OCHOBHOM
oOpasoBarenpHOM Tporpammsbl, mpeacTaBieHHbIX B DPI'OC COO, a Ttakke ¢ ydéroM
(denepanbHOil paboueld MporpaMMbl BOCHUTAHUS W KOHLIEMIMM MPENOAABAHUS y4eOHOrO
npenmera «®Dusuka» B o0pa3zoBareNnbHBIX oOpranuzausx Poccuiickoit denepanmu,
pealn3yIoIX OCHOBHbIE 00pa30BATENbHbBIE TIPOTPAMMBI.

ConepkaHue mporpaMmbl 1O (PU3HMKE HAIpaBlIEHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapThHBI Mupa obOydarommxcs 10—-11 kmaccoB mpu oOyueHunm ux (Qusmke Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESTEIbHOCTHOro noaxoxaa. IIporpamma no ¢usuke
coorBetrcTBYeT TpeboBanusiM OI'OC COO k miaHupyeMbIM JUYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3yJIbTaTaM OOYUEHHUsI, a TAaKKEe YUYUTHIBAET HEOOXOAMMOCTh pean3aluu
MEXMPEAMETHBIX CBSI3eH (PU3UKU C €CTECTBEHHO-HAYYHBIMU Y4€OHBIMU MpeaMeTamu. B Heit
OINPENEISIIOTCS OCHOBHBIC 1€MW H3y4yeHUs (U3MKM Ha YpPOBHE CPEIHEr0 OOIIETOo
o0pa3oBaHus, IUIAaHUPYEMbIE pe3yJdbTaThl OCBOEHUS Kypca (U3HKU: JUYHOCTHBIE,
MeTanpeaMETHbIE, TPEAMETHbIE (Ha 6a30BOM ypPOBHE).

[Iporpamma o pu3uke BKIIOYAECT:

e IUJAHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B TOM

YuClie MPEAMETHBIE Pe3yNbTaThl 110 rojiaM 00y4eHHUS;

e cojaepxkaHue yueOHoro npeamera «dusukay 1no rogaM o0ydeHus.

®du3rka Kak Hayka O HauOosiee OOUIMX 3aKOHAX MPHUPOJIbI, BHICTYNas B KadyecTBE
y4eOHOro mpeAMeTra B MIKOJE, BHOCUT CYIIECTBEHHBIM BKJIQJ, B CHUCTEMY 3HAHMH 00
okpyxatouieM mupe. LIkoapHBIN Kypc GU3MKH — CHCTEMOOOpa3yIoIUi il €CTECTBEHHO-
HAyYHBIX Y4E€OHBIX IIPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI JEKaT B OCHOBE MPOLECCOB
W SIBICHUHM, M3y4aeMbIX XUMHEH, Ouonorueut, pusmdeckoil reorpadueii U acTpOHOMUEH.
Hcnonb3oBaHue M akTHUBHOE NMpPUMEHEHHE (U3MUECKUX 3HAHUU OMpelessieT XapakTep U
pa3BUTHE pa3HOOOPA3HBIX TEXHOJOTHM B cdepe HSHEPreTHKH, TPAHCHOPTa, OCBOSHUS
KOCMOCA, TOJIY4eHHUs] HOBBIX MaTE€pUaloB C 3aJlaHHbIMU CBOMCTBaMU U Jpyrux. M3ydenue
(¢U3MKM BHOCHUT OCHOBHOH BKJaJ B (pOpMHUpOBaHHME €CTECTBEHHO-HAYYHON KapTUHBI MHpa
oOyyarouuxcs, B (QOpMHpOBaHHE YMEHUN MPUMEHSITh HAYYHBIM METOJ TO3HAHUSA IPH
BBIMIOJTHEHUU UMHU Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBYy Kypca QU3MKHM JUIsl YPOBHSI CPEIHEr0 OOIIEro O0O0pa3oBaHUs IMOJIOKEH P
UJEN, KOTOPbIE MOXKHO pacCMaTPUBATh KaK MPUHITUIIBI €T0 TIOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBJISIETCS JIOTHUECKH 3aBEPLIEHHBIM,
OH COJEPXUT MaTepuall U3 BCeX pa3zesioB (U3MKH, BKIIOUAET KaK BOMPOCH! KJIACCHUECKOM,
TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cCOOTBETCTBUU € HEW Marepuan Kypca (U3NKA OOBEIUHEH
BOKPYT (u3nueckux Teopuil. Benymum B kypce siBasieTcs: opMUPOBAHHUE MTPEACTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U MOJIE.

Hoesa  eymanumapuzayuu. EE€  peanuzanus  NOpeAnoiaraeT  MCIOJb30BaHUE
T'YMaHUTApHOTO TOTEHIHAa (U3UIECKON HAyKH, OCMBICIICHUE CBS3H Pa3BUTUA (PU3UKH C



pazBuTHEM  OOIIECTBA, a TaKkKe€ C MHPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TIPOOIEMaMH.

Hoes npuxnaomuou manpasnennocmu. Kypc Gu3UKM mpenanosiaraet 3HAKOMCTBO C
IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPUIOKEHUU H3YYEHHBIX TEOPUH H
3aKOHOB.

Hoes skonocusayuu pearn3yercsi MOCPEACTBOM BBEJICHUS AJIEMEHTOB COJIEpKaHUS,
HNOCBALIEHHBIX YKOJOTMYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3AaHbI C Pa3BUTHEM
TEXHUKA M  TEXHOJOTMH, a Takke OOCyXAeHUs  mpoOdjieM  paldOHAIBHOIO
IPUPOIONOJIB30BAHUS U HKOJIOTMYECKOW 0€30IaCHOCTH.

CTep)KHEBBIMH dJIEMEHTaMU Kypca (DM3MKU Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHUs
ABJIAIOTCS (pU3HUecKue Teopuu ((pOopMUPOBAHME MPEACTABICHUN O CTPYKTYpPE MOCTPOCHHUS
¢usnyeckoir Teopuu, posid (PyHIAMEHTAIBHBIX 3aKOHOB M TMPHUHIIMIIOB B COBPEMEHHBIX
IPEJCTABJICHUSAX O IPUPOJE, TPAHULIAX IPUMEHUMOCTH TEOPUH, I OMUCAHUS €CTECTBEHHO-
HAy4YHbIX SIBJICHHI U MPOLIECCOB).

CuCTEeMHO-IEATEIFHOCTHBIN MOAXO0/ B Kypce (DM3MKH peajn3yercs MpexkIe BCEro 3a
CU€T OpraHu3aluu SKCIEPUMEHTAIBHOM JesTeNbHOCTH oOydaromuxcs. s 6a30Boro
YpOBHSI Kypca (M3UKH — 3TO HCIOJb30BaHHE CHUCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX paboT, KOTOphIE B MpOrpaMme 1o (pu3nke oObeAUHEHBI B
OOLIMI CIHCOK YYEHWYECKHX MPAKTHUYECKUX pPAaOOT. BhigeneHue B yKa3aHHOM IIEpEyHE
nabopaTopHbIX pabOT, NPOBOAMMBIX JUII KOHTPOJS M  OLEHKH, OCYILECTBISETCS
yJacTHUKaMU 0Opa30BaTEIbHOIO IMpolecca HMCXOAs U3 OCOOCHHOCTEH IIaHUPOBAaHUS U
ocHaieHuss kaOuHera ¢usuku. [Ipu 3TOM obecnedmBaeTcssi OBIAJEHUE OOYyYarOUIUMUCS
YMEHUSMU MPOBOAUTH KOCBEHHBIE M3MEPEHUs, MCCIEA0BAaHUS 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYMH U MIOCTAHOBKY OIBITOB MO MPOBEPKE MPEIJIOKEHHBIX TUIIOTES.

bosnplioe BHUMaHME YIENAETCs PELICHUI0 PACYETHBIX M KayeCTBEHHBbIX 3axad. [lpu
ATOM JUIsl pacu€THBIX 3a7lad MPUOPUTETOM SIBIISIIOTCA 3a/layMl C SIBHO 33J]aHHOM (hHU3MUYECKOM
MOJIENbIO, MTO3BOJISIOLINE TPUMEHSTh N3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO
pazzena Kypca, Tak M MHTErpUpYs 3HAHMSI U3 Pa3HbIX pas3AesioB. /(1 KauecTBEHHBIX 3ajay
OPUOPUTETOM SIBISIIOTCS 33/JaHUS HA OOBACHEHUE MNPOTEKaHWs (PU3MUECKUX SIBICHUH U
IPOLIECCOB B OKPYXKAIOLIEH KU3HU, TpeOyrole Bbioopa GrU3nuecKoil MOJIENH sl CUTYalluH
MIPaKTUKO-OPUEHTUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpedboBanusmu DGI'OC COO k MarepuanibHO-TEXHUYECKOMY
o0ecreyeHnto yueOHOro mpouecca 0a3oBblil YpOBEHb Kypca (PU3HKM Ha YPOBHE CPEIHETO
o011ero 0Opa3oBaHus TOJKEH U3y4aThCsl B YCIOBUAX IPEIMETHOro KabuHeTa (PU3UKHU WX B
YCIIOBUSX HMHTETPUPOBAHHOIO KaOMHETa MPEAMETOB E€CTECTBEHHO-HAYYHOro UuKiIa. B
KaOuHeTe (QU3MKU JOHKHO OBbITh HeoOXonumoe JabopaTopHOe OO0OpyAOBaHHE IS
BBITIOJIHEHUSI YKa3aHHBIX B MporpamMme Mo (U3MKe yYEHMUYECKUX MPAKTUYECKUX PaboT U
JEMOHCTPALlMOHHOE 000PY10BaHUE.

JlemoHCcTpalmoHHOE 00OpyaoBaHHe (OpMUPYETCS B COOTBETCTBHM C MPUHIUIIOM
MUHUMAJIbHOM JOCTaTOYHOCTH M 00ECIEYMBAET MOCTAHOBKY MEPEYUCICHHBIX B MpOrpamMme
1o (pU3HKE KIIFOUEBBIX JIEMOHCTPAIMI ISl HCCIEAOBAHUS N3Y4aeMbIX SIBICHUM U MPOIECCOB,
AMIUPUUYECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHH.



JlaGopaTopHoe 000pyIOBaHUE I YYEHUYECKUX MPAKTUUECKUX padoT GpopmMupyercs B
BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M 0OECIIEUYMBAETCS B pacu€Te OJHOIO KOMIUIEKTA Ha JIBYX
oOy4aromuxcs. Temarnueckue KOMIUIEKTHI JJAOOPATOPHOTO OOOpPYHOBAHMS JOKHBI OBITh

MIOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAHUM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJI€ HU(POBBIX J1a00paTOPUil.
OCHOBHBIMHM LIEJISIMHA U3y4eHUsI (PU3UKU B 00IIEM 00pa30BaHUU SBJISIOTCA:

(dbopMupoBaHUE HHTEpeca W CTPEMJICHUS OOYYaloIIMXCsl K HAydHOMY H3yYCHHIO
MPUPOJIBI, PA3BUTUE MX MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUI O HAYYHOM METOJe TO3HaHWA U (OPMUPOBAHUE
UCCIIEZI0BATEIBCKOr0 OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yiabTara H3YYCHHs OCHOB
CTPOEHHUS MaTepuu U (yHIaMEHTAIbHbBIX 3aKOHOB (PU3UKH;

¢opMupoBaHUE YMEHUH OOBSACHATH SBJIEHUS C HCHOJIb30BaHUWEM (PHU3MYECKUX
3HAaHUHN U HAYYHBIX JOKA3aTelIbCTB;

dopmMupoBaHue TMpPEACTaBICHUW O poiau GU3MKH AN Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKH M TEXHOJOTHA.

JocTmxeHre 3TUX Iejied ob0ecrieunBaeTcs pelieHueM CIEAYIOUUX 3a7ad B Mpolecce
U3Y4eHHS Kypca (PU3UKHU HAa YPOBHE CPETHETO OOIIero o0pa3oBaHus:

NPUOOPETEHHE CUCTEMBbl 3HAaHUKA 00 O00mMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSAX, BKIIOUAs MEXAHUKY, MOJIEKYJSIPHYIO (PU3UKY, 3JIEKTPOIUHAMUKY,
KBaHTOBYIO (PM3UKY U 3JIEMEHTHI acCTPO(PHU3UKH;

dbopMUpOBaHME YMEHHU MPUMEHATH TEOPETUYECKHE 3HaHUS i1 OOBSICHEHHUS
busnyeckux SABJIECHUI B NPUPOAE U JUIA NPUHATHS NPAKTUYECKUX pPELICHUH B
MMOBCEIHECBHOM KU3HU;

OCBOCHHE CMOCOOOB pELICHUS PA3NIUYHBIX 337ady C SBHO 3aJaHHOW (U3HUECKOU
MOJIebl0, 3a7ad, MOJPa3yMEBAIOIIUX CAMOCTOSATEIbHOE CO3JaHue (PU3NUECKOU
MOJIENH, aJIEKBaTHOW YCIIOBUSIM 3aJ]auy;

NOHUMaHNEe (U3NYECKUX OCHOB M MPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOLIYIO CpEAY;

OBJIAJICHUE METOAAMM  CAMOCTOSITEIbHOTO  IUIAHUPOBAHUS U IPOBEACHMS
busznyecKkux  HKCIEPUMEHTOB, aHaIM3a W  HMHTEpPOpETalud  HHPOpPMAIHH,
OIpEIETIEHMSI IOCTOBEPHOCTH MOJYyYEHHOI'O PE3YJIbTaTa;

CO3aHHE YCJOBMM I pa3BUTUS YMEHHM IMPOEKTHO-MCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATEIBbHOCTH.

Ha u3yuenue gusuku (0a30BbIM ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUS
orBonutcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 vacos (2
gaca B HEJICTIIO).

[Ipennaraemslii B mporpaMme no (U3HKe NepeueHb Ja00paTOPHBIX M MPAKTUYECKUX
paldoT sBISETCS PEKOMEHJIOBAaHHBIM, YUYHMTENb Je€JaeT BhIOOp MPOBEACHUS J1a0OpaTOPHBIX
paboT U OMBITOB C Y4ETOM MHAUBUAYAIbHBIX OCOOEHHOCTEW 00Yy4aromuxcsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. ®usuka u MeTOAbI HAYYHOI O IIO3HAHUA

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
®uznyeckre 3aKOHbI U TeOpUH. ['paHUIIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CioxxeHue nepeMenieHU 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBuKeHWe. JIBMKEHHME  MATepUaIbHOM  TOYKM  IIO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CHUIOMETD,
JNBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenre nBUKEHHS Teja, OpOIIEHHOrO0 MO/ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yuenne HEpaBHOMEPHOIO ABHXKEHUS C LIEJBIO ONpPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHUs Teja, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetnil 3akoH Hpl0TOHA [1J11 MaTEpUAIBHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynaTenbHOE U BpalaTeIbHOE JTBUKEHUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuu sxcnepumenm, rabopamophule pabomul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOW TOuku. Teopema 00 HU3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHHEM MEXaHMYECKOM JHEPrHMM CHUCTEMBI TEIL
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKOW PHEpPruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuxkenue. Juddysus. Xapaktep IBHKCHUS U
B3aMMOJICVCTBHSl 4YacTHUI] BellecTBA. Molenu CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana temneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KensBuna. ['a30Bble 3akoHbl. ¥YpaBHeHue MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEepMOMETD,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenrie Macchl BO31yXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEpPEHHUIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3Ty4yeHUE. Y IeTbHas TEIJI0EMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuku. HeoOpaTuMoCTh Mpo1eccoB B PUPO/IE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOMCTBA H MPAKTUYECKOE NPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXHOCTh BO3AyXa. HacellleHHbI nap. YjaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaJTU3anus. Y iefbHas Teriora miasnenus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noOHMKEHHOM J1aBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO0 3apsiia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe mone. Hampsok€HHOCTH  3nekTpuyeckoro mons. [IpuHnun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTprdeckas MpOHULAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE CONMPOTUBJIEHUE. Y AEIBHOE CONPOTHBIIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma AJ1 MOJHOM (3aMKHYTOM ) 3JIeKTpruecKkoil nenu. KopoTkoe 3aMbIKkaHuE.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJIUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (HOTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN JUOJ], TaIbBaHHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne DIeKTpOABWKYIIEH cuibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SIBJICHHE, Hay4YHbIH (DakT, rumoresa, (unmyeckas BeIMUYMHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEAauH, TEMIOBOE PaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JPYrue), JABUIATENlb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHJIULIMOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHATrPEBATEIIbHbBIC npuOopHI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3anMonencTBHE€  NOCTOSHHBIX ~ MarHWUTOB.
MaruutHoe mnone. Bektop marHuTHOM wHAYKUWH. [IpuHomMn cyneprnosuunu
MArHUTHBIX NoOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapThHAa NUMHWNA MAarHUTHOU
WUHIYKIMH T0JIS1 TOCTOSIHHBIX MArHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKX ¢ TOKOM. OnbIT Opcreaa. BzanmoaelicrBue npoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBleHHE DJIEKTPOMArHUTHOM HWHAYKIUU. [IOTOK BeKTOpa MAarHUTHOM
WHIYKUAHA. OJIEKTPOABMKYIIAs CHJIA WHAYKIUMU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIEHME CaMOMHAYKLUWH. OJIEKTPOABMKYIIAS  CHIIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PEKTPOMArHUTHON MHIYKIMH.

ITpaBuno Jlenua.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBanue NeWCTBUS MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue koneGanus. Ilepuon, vacrora, amruinTyda U (aza koyieOaHUM.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKu MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UCATbHOM KOJeOaTeThbHOM KOHTYype. AHAJIOTHS MEXKIY MEXaHHYEeCKUMU U
ANEKTPOMAarHUTHeIMU KosieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennblii TOk. CHUHyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU IPU MPOU3BOJCTBE 3JIEKTpodHEpruu. KymnbTypa
VCIIOJIb30BAHUS SJICKTPOIHEPTUU B OBCEITHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOAaTeIbHOM CHCTEMBbI (NMPYKUHHBIN WIH
MaTeMaTUYECKU MasTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss W JjuHa BoOJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMIBI pagUOCBA3U U TeNEBUICHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHArHOCTHKA B TEXHHKE W MEIUILIMHE, pajap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenre cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYI0H H
Y4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyd cBera. ToueuHbIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblii yroja mNOJIHOTO
BHYTPEHHET'O OTPAKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOHMparoIuX U paccerBaronuXx JuH3aXx. DopMyna TOHKOW JIMH3BL. Y BETHYCHHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cera. JudpaxkiumoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB MpU TNaJCHUM MOHOXPOMAaTHYECKOro CBETa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, MPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAs
OINTHKA, TUPPAKIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

IIpsMONMHENHOE PACHPOCTPAHEHUE, OTPAXKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckue npuoOpBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBOMCTB U300paKeHUI B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TorydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomol



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHUAJIBHOW TEOPUHM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DHeprusi 1 UMIYJbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C HEPruer U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIbL. DHEPTU
IIOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®ortonsl. opmyna [lnanka cBa3u sHEeprun HOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OTtkpeiTue u uccienaoanue gororddexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
dororddexra. Ypasuenue DitHmreriHa ania dorodrddexra. «KpacHas rpanuiia»
dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboToaTUNK, CoTHeUHas Oarapes, CBETOAUOI.

Jlemoncmpayuu

®otoadheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopsa 1o paccessHuio o -4acTHil.
[Inanerapnas mogmens aroma. Iloctynatel bopa. M3nydeHue u moriomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CHEeKTp ypOBHEH SHEPrUU aToMa BOJAOPO/Ia.

BonnoBbie cBoiicTBa yactuil. Bonubl ne bpoiisa. KopryckymsapHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomwl

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anmb(da-, Oera-, TramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
UBanenko. 3apsag siapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
M3JIydeHHE. 3aKOH paJHOaKTUBHOIO pacnaja.

DHeprus CBs3H HYKJIOHOB B siape. A nepHbie cuibl. Jledekt maccsl aapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIC B3aUMOACHCTBHS. EMMHCTBO (pr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buiibcona, simepHbIil peaktop, atroMmHas 6omo0a.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otansl pa3BUTHs acTpOHOMUHU. [IpuKIIanHOE 1 MAPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JBUKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBIA Kjacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM MOCJIEJ0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsnii Ilyre — Hama ['amaktuka. [lonoxxenune n aBwxkeHnue CoyHIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Msi CEeBEpHOro NOMyapus U sIpKue 3BE3MIBI.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYyYHOU KapTHUHE MHUpaA, POJib (PU3HUECKOU TEOPUH
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM PSAly COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (haKT, TUMOTE3a, (Pu3nMdeckas BEIWYMHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKIHWH HAa OCH KOOPAHWHAT, CI0KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBW)KEHUS B )KUBOW MPUPOJIC, ONTUYECKUE SIBJIICHUSI B KUBOW MPUPOJEC, ACHUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKONM pPEIIETKH, CIEKTPaTbHbIN
aHaIu3.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBU-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenune yuyebHoro mpeamera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIIETo
oOpa3oBanus (06a30BBI YPOBEHB) MOIKHO OOECIEUUTh JOCTHKEHUE CIIEYIOITUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpa’kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEAM3ALMA OCHOBHBIX HAMPABIICHUI
BOCIIMTATEIILHOW JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YYarOIErocs Kak akTUBHOIO
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TYMAHUCTHYECKUX U
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX QYHKITUSMH ¥ Ha3HAYCHHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

[IECHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCUUCKUX YYEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESTENLHOCTA YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K paziu4HbIM chepaM MpodhecCHOHATBHOW IESATENbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKK Ha MPOTSKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

pacllUpeHue OIbITa AEATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIHMPOBAaTH M aKTyalIM3UpOBaTh  IMPoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEeNN JEATEIIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU UX
JOCTHKEHUS;
BBISBIAITH  3aKOHOMEPHOCTH W IIPOTUBOPEYMS B  PaCCMaTpUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLIEHUBATh PUCKH NOCIIEICTBUM AEATEIbHOCTH;
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.
ba3oBrble ucciienoBarebCKue 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMHUHOJIOTHEW, KIIFOUEBBIMU NOHATUAMU U METOAAMU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACPXKaHUS, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TMIPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyallU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCUTHb 3HAaHWA TO (QHU3UKE B MPAKTHYECKYIO0 00JacTb
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undgopmanueii:

BJIaJIeTh HABBIKAMM MOJy4eHUS MHPOpMaMH (PU3MUECKOTO COACPNKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEpkKAHUS B Pa3IMYHbIX (opMmaTax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYIIECTBJIATh OOIIEHWE Ha Yypokax (U3MKM U BO BHE-YPOUHOU
NEeSATENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DIIUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYaTbHOU
paboTHI;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJJIEKTHBA,

NpUHUMATh 1€IM  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JCUCTBUSA MO €€ IOCTHKECHUIO: COCTAaBJIATH IUIAH JIEMCTBUH,
pacupenensaTh poiau ¢ y4ETOM MHEHHMH YYaCTHUKOB, OOCYXKIaTh PE3YIbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHJIbl B
o0O1mi pe3yapTaT o pa3padOTaHHBIM KPUTEPHSIM;

MpEeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HIEU C TMO3ULUUM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PA3TMUYHBIX
CUTYaLUsIX, TPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHBIC YHUBepcalbHble y4eOHbIe 1eiiCTBHSA
Camoopranmzanmusi:

CaMOCTOSITEJILHO OCYILECTBIIATh MO3HABATEIbHYIO NEATEIbHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHH, BBISABISATH MPOOJIEMBI, CTaBUTh H (OPMYIUPOBATH
COOCTBCHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIIEHUS PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, MJIaH BBIMOJHEHUS MPAKTUYECKON paboThl C y4ETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHUIA;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKi Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUN;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh IPUOOPETEHHBIN OIBIT;

CocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO SPYIUIUU B 00JIACTH
(pU3UKH, TOCTOSTHHO MOBBIIIATH CBOI 00Pa30BaTEIbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJaJIeTh ~ HABbIKAMHU  [O3HABATENIbHOM  pedieKcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI peiieKCUH I OLIEHKU CUTYalllH, BEIOOpa BEPHOTO
peleHus;

YMETh OIICHHBATh PHUCKH M CBOCBPEMEHHO TNPUHUMATh pEUICHUS MO HX
CHHIKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpH aHaIM3e pe3ylbTaToB
NeSITeNIbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTHl APYTHX TPH aHalu3e pe3ylbTaToB
JeSITeIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B mpouecce AOCTM)XEHHUS JTUYHOCTHBIX PE3YJbTATOB OCBOCHHUS IPOTrPaMMBbI
mo ¢u3MKe I YPOBHA CpPEAHETro OO0Iero oOpa3oBaHUsl Yy OOYJArOIIMXCS
COBEPILIEHCTBYETCS AMOIMOHAbHBIN UHTEJIEKT, MpeAnoIaramumn
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHATBHOE
COCTOSIHME, BUJIETh HAMpPaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKJIOYAIOIIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBaThbCAd K
HMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIFOYAIOUIEH CTPEMIICHHE K JTOCTHKEHHUIO LEIU U
yclexy, ONTUMHU3M, HHHUIMATUBHOCTb, YMEHHUE JI€MCTBOBaTb HCXOAS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COILMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOILICHUS
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTbh KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATHI

K konmy oOydyenus B 10 kJacce mpeaMeTHbIC Pe3ysbTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPax Pojb U MecTO (U3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHUHBI MHUpPAa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKHA M
TEXHOJIOTHH, B PAKTUYECKON JIESITEIbHOCTH JIFOACH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, WHEPIHAIbHAS CUCTEMa OTCUYETa, a0COMIOTHO TBEPAOE TEIO,
UJICAIbHBIA T'a3, MOJEIA CTPOCHUS Ta30B, KUJIKOCTEHM U TBEPIBIX TEJ, TOUCUYHBIN
AJICKTPUYECKUH 3apsi/l IPU pelIeHUH (HPU3NIECKUX 3a/1ad4;



pacrio3HaBaTh (hU3MUECKUE ABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHMS BEILECTBA U
ANEKTPOAMHAMUKHN:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
IBU)KEHHE, CBOOOAHOE TMAJCHHE TeJ, ABMXKEHHUE 110 OKPY)KHOCTH, HWHEpLus,
B3auMoJieicTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TeJl, U3BMEHEHNE 00BbEMA Tel NMPU HarpeBaHUM (OXJIaXKI€HUH ), TEIJIOBOE
paBHOBECUE, UCIAPEHHE, KOHJEHCALWs, IUIABJICHUE, KPUCTAJUIM3ALMS, KUIIECHUE,
BJIQXKHOCThH BO3/1yXa, OBBILLICHUE JIABJICHUA Ia3a MpU €ro HarpeBaHUU B 3aKPhITOM
COCyZ€, CBSI3b MEXKIy IlapaMeTpaMH COCTOSIHMS Ta3a B  HM30IpoLEccax,
AIEKTpU3AIUS TN, B3aUMOICHCTBUE 3aPs/I0B;

OIKCHIBATh MEXaHMYECKOE MABI)KEHUE, UCIOJNb3Yys (U3NYECKUE BEITHMYUHBI:
KOOpAMHATa, MyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CuJa,
UMITYJIbC Te€Jla, KHHETUYECKash DHEpIusi, MOTCHUHAIbHAs JHEPIUsl, MEXaHUYECKas
paboTa, MeXaHWYeCKass MOIIHOCTh; MpPHU OMNHCAHWU NPABUIBHO TPAKTOBATh
(U3NYECKUN CMBICI HCHOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EIUHMIIBI,
HAXOAUTh (HOPMYIIbI, CBSA3BIBAIOIINE AHHYIO (PU3MUECKYIO BEIHMYHUHY C JIPYTHMH
BEIMYHHAMU;

OIMCHIBATh W3Y4YECHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCIIONIb3yd (M3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTHYECKOrO JABMKEHUS MOJIEKYJ, CPEIHEKBAaIpaTHYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEprus, padbora rasa,
KOO(QQUIIMEHT TOJE3HOr0 JACMCTBUS TEMJIOBOTO JBHUraTels; MpH ONHUCAHUU
NOPaBUJIBHO TPAKTOBaTh (PU3UUYECKHI CMBICI HCIOJNb3yEeMbIX BEJIWYUH, UX
0003HAYEHUsI W E€IUHULBL, HAaXOAUTh (OPMYNbI, CBSA3BIBAIOLIME JAHHYIO
(pU3MUECKYIO BETMUNHY C IPYTMMHU BEITUYMHAM;

OIHMCHIBATh U3YYEHHBIE MIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), UCMONB3Ysl (PU3NUECKUE BEITUUMHBI: SJIEKTPUUECKUN 3aps,
ANEKTPUUECKOE T0JI€, HAMPSIKEHHOCTh MOJIS, MMOTEHIUAN, PA3HOCTh IMOTEHIUAJIOB;
OpY ONHCAHUM MPABWIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICI HCHOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAUEHHUS W EAMHUIIBI; YKa3bIBaTh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMHU BEITMYUHAMU;

aHAIM3UPOBATHh (PU3NYECKUE MPOLIECCHl U SIBJICHUS, UCIONb3Yysd (PU3NYECKHE
3aKOHBI M MPUHLMIBL 3aKOH BceMupHoOro tsarotenus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
OPUHIIMI CYNEPHO3UIUU CUJI, TPUHIMI PABHOIpPABUS HHEPUUATIBHBIX CHUCTEM
OTCYE€TA, MOJEKYISPHO-KMHETHUECKYIO TEOPHI0 CTPOEHHs BEIIECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPEHEN KMHETUYECKON SHEPTUU TEIJIOBOTO ABUKEHUS MOJEKYI C
aOCOJIIOTHOM TEeMIIEpaTypou, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOro 3apsiaa, 3akoH KylloHa, MpU 3TOM pa3iInyaTh CIOBECHYIO



(bOpMyIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ MPUHLMIBI JEHCTBUS MAalllUH, MpPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iiMyarh YCJIOBHS UX O€30IaCHOIO MCIOJIb30BaHUS B
TTOBCEHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHTHl MO HCCICIOBAaHUIO (PU3MUECKUX SBICHUN U
IPOLECCOB C MCIHOJB30BAaHUEM IPSIMBIX M KOCBEHHBIX W3MEPEHUM, IMPU 3TOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOrO O0OpYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyIHpOBaTh BHIBOJIBL;

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUsI (U3NYECKUX BEIMYUH, TIPU
TOM BBIOHMpaTh ONTHUMAIBHBIM CIIOCOO WM3MEpPEHUsT M HCIOJIb30BATh H3BECTHBIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNN;

UCCIICZIOBATh  3aBUCHUMOCTH  MEXIy  (U3MUECKUMHM  BEITMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(GuKcUpoBaTh PE3yIbTATHl MOJYYECHHOW 3aBHCUMOCTH (U3WYECKUX BEIUYUH B
BUJIE TaOJIUI U TpadUKOB, JI€TaTh BBIBOJBI 110 PE3YJIbTATAM HCCIEIOBAHMS;

co0uro/1aTh MpaBuiia OE€30MaCHOrO TPyAa MpU MPOBEIECHUU HCCIEIOBAaHUM B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOECKTHOU
JESITEIbHOCTU C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOWCTB M JIAOOPaTOPHOTO
000py0BaHuUS;

pemarh pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJEINbIO,
UCTOJb3Ys (PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 33JauH
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEoOXoAuMble Ui €€ pelieHUs, MPOBOAUTHh PACUYEThl U OLIEHUBATh PEAIbHOCTD
MOJIYY€HHOI'0 3HaUYE€HUS (PU3NYECKON BETMUYHUHBL

pelaTh KAYECTBEHHBIE 33JJa4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LENOYKY PAaCCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
busnueckue sBICHUS;

UCTIONb30BaTh ~ MpPH  PEHICHMH  y4eOHBIX  3a7ad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
Y MPEACTABIICHUS YYE€OHON U HAYYHO-TIOMYJISIpHOM MH(POPMALUU, TOTYYEHHOU M3
pa3IMYHbIX HICTOYHUKOB, KPUTUYECKH aHATU3UPOBATh NOJIy4aeMylo HH(OpMaLuIo;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0O MHUpPA, B pPa3BUTHE
TEXHUKU Y TEXHOJOIUM;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Ul o0ecniedeHusi 0€30MacHOCTU MpU OOpaILEHUHU ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOMCTBAMHU, NIl COXpaHEHUS 370POBbSl U COOJIOJECHUS HOPM SKOJOTHYECKOTO
IIOBEICHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B TIpylIe C BBIIOJHEHUEM pAa3IMYHBIX COLHUAIBHBIX pPOJEH,
IUIAHUPOBaTh pPaldOTy TPYIIbI, PAUUOHATIBHO paclpeAcisITb OOS3aHHOCTH U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbl B PEUICHHE pacCMaTpruBaeMoil MpoOIeMbl.

K xoniy oOyuenuss B 11 kjacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YpOBHE JOJKHBI OTPAXKaTh C(HOPMUPOBAHHOCTD Yy OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTHUYECKOWU NESATEIBHOCTH JIOJIEH, LUETOCTHOCTh U €IMHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTBIBATh TPAHUIBI MPUMEHEHUS H3YyYEHHbIX (U3MUECKUX MOJIENei:
TOYEUHBIA AJEKTPUYECKUN 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO sijipa MpU peuieHud (U3HUYECKUX
3az1ay;

pacno3HaBaTh (pu3nUecKue SBICHUS (MIPOLIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKYU U KBAaHTOBOM (PU3UKU: 3JIEKTpHUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMUTHOE JIEWCTBHS TOKAa, B3aUMOJICHCTBHE
MAarHuTOB, 3JICKTPOMAarHUTHAasT WHAYKIMS, JI€MCTBUE MArHUTHOTO TIOJS Ha
OPOBOJAHUK C TOKOM M JIBIXKYILIMMCS 3apsll, 3JEKTPOMArHUTHBIE KOJEOAHUS U
BOJIHBI, MPSMOJMHEHHOE pacCIpOCTPAHEHHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHurs, audpakuus U OOISApU3alMs  CBETa, JAHCIEPCHs  CBETa,
dotornexkrpuueckuii dpdekt (pororddexr), cBeTOBOE NaBiieHUE, BOSHUKHOBEHUE
JUHENYaToro CIEKTpa aTroMa BOAOpPOJAa, €CTECTBEHHass MW HCKYCCTBEHHas
PaauOaKTUBHOCTB;

ONKCHIBaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  JJIEKTPUYECKYI0  MPOBOJAMMOCTH  pa3JIMYHBIX  Cpea) H
AJIEKTPOMArHUTHBIC SIBJICHUSI (TPOIECCHI), HMCHONB3YyAd (DHU3UUYECKUE BEIUYUHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIAa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
MHIYKIUS MarHUTHOTrO Tmousl, cuwia Ammnepa, cwia JlopeHla, WHAYKTHBHOCTb
KaTYIIKW, HEPrusl 3JEKTPUUYECKOr0 M MArHUTHOrO IMOJIeH, MepHoJ U 4YacToTa
KosieOaHuii B KojeOaTelNbHOM KOHType, 3apsii M Cuila TOKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJeOaHWi, (QOKYyCHOE pacCTOSHHE W
ONTHYECKass CWJa JIMH3bI, TIPU OMHCAHWUU MPABUIHLHO TPAKTOBATh (U3MUECKHUI
CMBIC]I HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUeHUs W E€AUHULbI, YKa3bIBaTh
dopMynbl, CBSI3bIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMU;



OMHCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHUS W MPOLECCHI, HCIOJIb3Ys
dbusznueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPrUs U UMIYJbC (POTOHA, EPHO/I TIoJIypacnaja, SHEPrus CBsI3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs U E€IUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JIPYTUMH BEITUYMHAMH,
BBIUHCIISATh 3HAUCHUE (PU3NUECKON BEITMYHHBL;

aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl W SBJICHUS, UCIOIB3YS (PU3nUecKue
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapalieIbHOrO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WH]JIYKIIMY, 3aKOH TPSIMOJMHEHHOIO0 PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHA i PorodddekTa,
3aKOH COXPAaHEHHUS SHEPrUM, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAaHEHHS
AJIEKTPUYECKOr0 3apsia, 3aKOH COXPAaHEHMsS MAcCOBOIO 4uCia, MocTynarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM Pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OIIPENENATh HAIIPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJISl IPOBOJHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

CTPOUTh M OIUCHIBATh H300paKEHME, CO37aBaeMO€ IUIOCKMM 3€pKajioM,
TOHKOM JINH30i;

BBHITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUI0 (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJIB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHUI: MpPU STOM
dbopMmynupoBaTh MpobeMy/3amady W TUIOTE3y Y4eOHOTO OKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
(bopMynHpOBaTH BHIBOABL

OCYIIECTBJIATH MPSMBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpPATh ONTUMAILHBEIN CIOCOO M3MEPEHHS M WCIOJIh30BaTh W3BECTHBIC
METObI OLIEHKH MOrPEIIHOCTEN U3MEPEHHUI;

HCCIIEIOBAaTh 3aBUCUMOCTH (DU3MUYECKHX BEIUYMH C HCIOIh30BAaHUEM
OpSIMBIX HM3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYUH B BHJE TaOJIHI] U
rpaduKoB, JIeJaTh BHIBOJIBI IO pE3yJibTaTaM UCCIEA0OBAHMUS;

co0irofaTh mpaBuiia 0€30MaCHOTO TPy/a MPH MPOBEICHUM WCCIIEIOBAaHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4yeOHO-HCCIIEOBATEIbCKOM U MPOEKTHOM
JIESITENbHOCTA C HCIOJb30BAaHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JTAOOPATOPHOTO
000Opy10BaHuUS;

pemarh pacy€THhIE 3aJlaud C SBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCTIOJNB3Ys (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a9H



BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXOUMBIE ISl €€ pelIeHUs, MPOBOAUTH Pacuy€Thl U OICHUBATH PEaTbHOCTH
MOJTY4EHHOT 0 3HaueHUs (PU3UYECKON BEJIMUUHBL;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJECHUH C OMOPOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHe SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
nH(pOpMaIIMOHHBIC TEXHOJIOTUM JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
U TIpeNICTaBlIieHUs] Y9eOHON M HAayYHO-TIOMYJISIPHOW WH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KpUTUUECKH aHATU3UPOBATH MOJIydaeMyo HHGOPMAIIUIO;

OOBSICHATH TPUHIUIIBI JEHCTBUS MAaIUH, NPUOOPOB U TEXHUYECKHX
YCTPOWCTB, pa3inyaTh yCIOBUS MX O€30MaCHOT0 MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOUIEIO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETUUYECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHON >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalieHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPAHEHUS 3I0POBbS U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
MTOBEJACHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO pACIpeAesITh OO0S3aHHOCTH H
IJIAHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIQJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi POOIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMPOrPaMMBbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
1.1 ) 2
VISHIA | METO/IRL HAYHHOTO HOsHAI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Aumamtka https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bE72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka LIOK

da30BbIE EPEXOJIBI

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



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

Uroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
bu6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edso0.ru/7f41c97¢c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [IOK



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

4.3 ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;IESH/I//I;T:;(:OErC:/I; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0mato1ee MOBTOpeHNE 4 Eggjlpllr?]T:;{:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 kmace/ Mskumies I'.4., byxoenes b.b., Corckuii H.H. oz
penakuueit [lapdentbeBoit H.A., AkiinonepHoe oduiectBo «M3naTenbcTBO
«IIpocBenieHne»

METOAUYECKHUE MATEPUAJIBI JIJISA YYUTEJISA

A.I1. PermkeBuu. CoopHUK 3amay o gusuke. Mocksa, [Ipoda, 2005 - 2019 r.
Coopnuk 3ama4 no pusuke 111 9 — 11 kmaccor. CocraButens I'.H. Ctenanosa.
M.: «IIpocsemienne», 1996 r.

FO.A. Caypos. ®usuka. [loypounsie pazpadbotku. 10 knacc. Ilocobue st
o01reobpa3oBarenbHbIX opranusaiuid. Mocksa. [Ipoceemenue. 2015

1O.A. Caypos. ®usuka. [Toypounsie pazpaborku. 11 knacc. [Tocobue mis
o0ureo0pa3zoBaTenbHBIX Opranu3annii. bazoBelil U yriyOJ€HHBIN YPOBEHD.
Mockga. IIpocsemienne. 2017 r.

COOpHUK TECTOBBIX 3a/IaHHH JJI1 TEMATUYECKOTO U UTOTOBOT'O KOHTPOJISI.
®usuka 10 xknace. M.: «MuaTennext-Lieatp», 2004 r.

C.M. Anapromeukus, A.C. CiyxaeBckuil. @uznka. «KOHCTpyKTOp» camoc

[locobue miis yuureneit. M.: Ilpocsemenue, 2010



HNU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://nsportal.ru - coransHas ceThb paOOTHUKOB 0Opa30BaHHS.

2 http://markx.narod.ru/pic/ - ¢usuka B mkosie.

3 http://festival.1september.ru/articles/ - ¢pectuBans nmegarorn4ecKkux uaci

«OTKPBITBIA YPOK».






