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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMMa no ¢usuke 0a3z0BOro ypOBHS Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUM K pe3yjbTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTeNbHOW IMporpammel, npeactaBieHHbIx B OI'OC
COO, a Takxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeNbHbIE MPOTPAMMBI.

ConmepkaHne mporpamMmbl MO (HU3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3YYEHHsS] (PU3HKM HAa YPOBHE CPEIAHEro OOLIEro
o0Opa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUSI Kypca (PU3HMKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOEHUSI Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM
YHUCJIC MPEAMETHBIC PE3yIbTaThI 110 TOJaM OOyUCHHS,;
cojiepkanue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

®du3rka Kak Hayka O Haubosee OOIMX 3aKOHAX MPHUPOIbI, BHICTYIAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIa/J B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIkoapHbIN Kypc GU3HKK — cHCTEMOOOpa3yoIni
JUUIS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  ONpefeNsieT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIY4EHHUs] HOBBIX MaTEpHaJiOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydaroiuxcs, B (opMupoBaHHE YMEHUU MPUMEHSTH
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUY UMHU YY€OHBIX UCCIIEIOBaHUH.

B ocHoBy Kkypca ¢(usukm s ypoBHS cpemaHero oOmiero o0pa3oBaHUs
MOJIOKEH PsAI HUACH, KOTOpPBbIE MOXKHO paccMaTpuBaTh KakK TMPHUHIIUIBI €ro
MIOCTPOCHHUSI.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (PU3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOMU, TAK U1 COBPEMEHHON (PU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (GU3UKH
oObequHEH BOKPYr (Qu3nueckux Teopuid. Bemymmm B Kypce SBISIETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus NpeanosiaraéT HUCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuTHEM O0OIIEecTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess  npuxnaonou  Hanpaenennocmu. Kypc dusuku npeamnonaraet
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX TMPHIIOKCHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes  sxonoeuzayuu peaiusyercs TMOCPEACTBOM  BBEICHUS  AJIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CTepXKHEBBIMHU DJIEMEHTAMH Kypca (U3MKH Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus SBISIOTCS (hu3mveckue Teopur ((GopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOJAE, TpaHUIlAX
MPUMEHUMOCTH TEOPUH, JJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
MIPOIIECCOB).

CHCTeMHO-CATENHPHOCTHBIN TOAXO0A B Kypce (U3WKH Peanu3yeTcs MPEkKIe
BCETO 3a CUET OpraHW3aldd SKCIEPUMEHTATBHOU IESITEIHBHOCTH O00YYarOIIUXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIHOJB30BAHHE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOIIMHA CITMCOK YUYCHHUYECKUX
MpaKkTUYeCKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS M  OICHKH, OCYIIECTBISICTCS YYaCTHHUKAMU
o0pa30BaTeILHOTO TIPOIEcCa HCXOJs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm dsToM obOecrmieumBaeTcs  OBJIAJCHHUE
OOyYarOIMMHUCS YMEHHUSAMH TPOBOJIUThL KOCBEHHBIE HW3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB TIO IPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bosibiioe BHUMaHUE yAENSETCS PEUICHUIO PACYETHBIX U KAYECTBEHHBIX 3a]1a4.
[Ipu 3TOM 17151 paCUETHBIX 3a7a4 MIPUOPUTETOM SIBJISIFOTCS 3a[1a4U C SIBHO 3aJaHHOU
bU3MYeCKO MOJENbl0, TO3BOJISIONIME TPUMEHSATh W3YYEHHBIE 3aKOHBI W



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUsl Ha
OOBSCHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU A CUTYallMH MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHSX
IPEIMETHOrO KaOWHETa (PM3HKM WIH B YCJIOBHUSX HHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OO0OpYIOBAHHME JJi BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
obopyioBaHUE.

JleMoHCTpallMoOHHOE  00OopyaoBaHHe (OPMUPYETCS B COOTBETCTBHM C
OPUHIMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpauud s
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, JMIUPUYECKUX U
(yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHH.

JlabopaTopHoe o00opyaOBaHHE IS YYEHWYECKUX MPAKTUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmXcsa. TeMaTHYeCKne KOMILIEKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
MU3MEPUTEILHBIX CUCTEM B BUJIEC [U(POBBIX J1A0OPATOPUIA.

OCHOBHBIMU LEJIIMHU U3y4Y€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

dbopMUpOBaHUE MHTEpPECAa U CTPEMIICHHS OOYYArONIUXCS K HAYYHOMY H3YUYEHUIO
MIPUPOBI, PA3BUTHE UX MHTCILIEKTYATBHBIX U TBOPUYECKHUX CITOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUNH O HAyYHOM METOJC TO3HaHUS W (OPMHPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PECHHS KaK pe3ysibTaTa HW3Y4YCHHS OCHOB
CTPOEHUS MaTepuH U PyHIaMCHTAJIbHBIX 3aKOHOB (DM3HKH;

dbopMHupoBaHUEe YMEHHMI OOBSCHATH SBICHUS C MCIOJIB30BAaHHEM (HUIUIECKUX
3HAHWI W HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUH O pPOIM (U3UKA I8 Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX Teneil o0ecreuynBaeTcs pelieHueM CISAYIOMUX 3a1ad B
nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO 00IIero o0pa3oBaHusI:



npuoOpeTeHrne CUCTeMbl 3HaHHM 00 o00muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUSAX,  BKIIOYAsh  MEXaHWKY,  MOJEKYJISIpHYIO  (HU3UKY,
ANIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI aCTpO(PU3HKH;
dopMHupoBaHHE YMEHHH MPHUMEHSATh TEOPETUYECKHE 3HAHHUA JJs OOBSICHEHUS
¢u3nUecKux SIBIEHUM B MPHpOJE M Uil NMPHUHATUS NPAKTUYECKUX PpEIICHUH B
MIOBCETHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEUICHHS Pa3IM4YHBIX 3334 C SBHO 3aJaHHON (hu3ndecKon
MOJIENIbIO, 3a/lad, MOAPA3yMEBAIOIIUX CAMOCTOSTENIHOE cO37aHue (pu3nueckout
MOJIEJIH, aIeKBaTHON YCIIOBUSAM 33/1a4H;

NOHMMaHUe (PU3NUECKUX OCHOB U MPHUHIIUIIOB JCHCTBHS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTHUECKHUX MPOIIECCOB, X BIUSHUS HA OKPY’KAIOIIYIO CPEIY;

OBIIQJICHUE METOJaMU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U TPOBEICHHUS
¢u3nyecKuX  OKCIEPUMEHTOB, aHaiW3a ¢ HMHTEPOpETaluud  HHPOpMAIH,
OIIpeIEeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHME€ YCIOBUM [UIsl Pa3BUTUS YMEHHMHM MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydyenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIETro
oOpazoBanus otBoauTcs 136 gacoB: B 10 knacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[IpennaraeMeiii B mporpamMme IO (H3UKe IepeYeHb J1a00paTOPHBIX U
NPAKTHYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTENh JeJIaeT BBIOOP
NIPOBEJICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.

COAEPKAHUE OBYUEHUSA
10 KVIACC
Pazgen 1. ®u3uka u MeTOAbI HAYYHOT'0 NO3HAHUA

dusnka — Hayka O Mpupoje. HaydHble METOIBI MO3HAHMS OKPYKAIOIIETO
mupa. Ponb sKkcmepuMeHTa W TEOPUM B TIPOIECCE TO3HAHUS TPHUPOIBL.
DKCnepuMeHT B QUBHKE.

MonenupoBanue (pu3ndecKkux sIBICHUN W TporieccoB. HaydHbie THMOTE3HI.
duznyeckre 3aKOHbl U TeOpUHU. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u Mecto pusuku B GOpMUpPOBAHUU COBPEMEHHON HAay4YHOM KapTHHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu



AnHanoroBele ¥ LU(PPOBBIE H3MEPUTENbHbIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka
Tema 1. Kunemamurka

Mexannueckoe nBrkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUSI.
Cucrema orcué€ra. Tpaekropus.

[lepemernienne, cKOpoCTh (CpedHsii CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOPEHHUE MaTepuaJbHOW TOYKHM, MX TMPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIeHnii U CI0KeHHE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsIMOJIMHEWHOe IBwxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUsS, IyTH U [EpEMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOoHOE TasieHre. Y CKOpeHHEe CBOOOIHOTO MaieHUSI.

KpuBonuneitHoe  aBwxeHue. JIBM)KEHHME  MaTepUalbHOM  TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEHHAS
ckopocTh. [lepuoa u yactora obpamenus. LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: CIHJIOMETP,
JBU>)KECHUE CHAPSAOB, LEITHBIE U PEMEHHBIC MTEPEIAYN.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WIUIKOCTPALUS KMHEMATHUYECKUX XapPaKTEPUCTUK
JIBUKEHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[TameHne Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGniogenue aBuxkeHus Tena, OpOUIEHHOTO MOJ YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

H3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.
HampaBneHnue CKOpOCTH TIPH IBMKCHHUH 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

M3yueHne HEpPaBHOMEPHOTO JIBHXKCHHS C IIEJIbIO ONpEICIICHUS] MITHOBEHHOMN
CKOPOCTH.



HccenenoBanne COOTHOLIEHUS MEXKAY IIyTSMM, IPOUACHHBIMH TEJIOM 3a
IIOCJIC0OBATEIbHBIC PABHBIE IIPOMEXYTKA BpPEMEHU IIPU PABHOYCKOPEHHOM
JIBWKCHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYIIIO.

M3ydeHue NBUKEHUS [IapuKa B BA3KOU )KUIKOCTH.

N3yyeHue ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['amuies.  IlepBblii  3akoH  HbroToHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepniosuuuu cui. Bropoi 3akon HeroTona
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro Ttsarotenus. Cuna TsokectH. llepBas kocmudeckas
CKOPOCTb.

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

Tpenune. Bunbl Tpenust (okos, ckoibxeHus, kaueHus1). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOJIbXKEeHUs U cuiia TpeHus nokod. KosdduiuenT tpenus.
Cuna conpoTUBIEHUS PU JIBUKEHUHU TeJa B )KUIKOCTH WUJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpamieHus. Iliedo cuibl. YciaoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHuueckue yCTpOﬁCTBa N TIPAKTHYCCKOC IIPHUMCHCHHC. ITOAIIWITHUKH,
ABH)KCHUC NCKYCCTBCHHBIX CIITYTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUU.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.
Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.



HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.
CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSL.
VYcnoBust paBHOBeCHS TBEPAOIO Tena. Bubl paBHOBecCHS.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
PE3UHOBOM 00pa3iie, OT UX Jedopmaiuu.

HccenenoBanue yclOBUM paBHOBECUs TBEPAOrO Tela, HMEIOLIEr0 OCh
BpAILICHHUS.

Tema 3. 3axonwi COXpaHenus 6 Mexanuke

Nmnynec MarepuanbHON TOYKHM (Tena), CUCTEMbl MaTepUalbHBIX TOYEK.
NMnynbc cuiibl M MU3MEHEHHE HMMITYJIbCA TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOEC IBHKEHUE.

Pabora cvibl. MOIIHOCTE CHJIBL.

Kunernueckass SHeprus maTepuaibHON TOYKH. TeopemMa 00 H3MEHEHHHU
KUHETUYECKON SHEPTHM.

[loTeHunanbHas DHEPIuUsl. [loTreHunanbHas JHEprus YIpYyTo
nedopmMupoBaHHOM — mpykuHbl.  [loTeHuManpHass  3Hepruss Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[ToreHuuanbHble W HEMOTEHUMadbHble  cuibl.  CBs3b  paboOTHI
HEMOTEHIMAIbHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW SHEPrHMH CHUCTEMBI Tell
3aKOH COXpaHEHUs] MEXaHUYECKOU SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONED,
MPYKUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu
3aKOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

[lepexoq NOTEeHMATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.



Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yyeHnue aOCOJIOTHO HEYNPYroro yjapa C TMOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBSI3U pabOTHI CHIIBI C U3MEHEHHEM MEXaHHYECKOW IHEeprUH
Te€Ja Ha MPUMEPE PACTSHKEHHS pE3MHOBOTO JKIyTa.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TepMOJAMHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TOJOKEHHSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICHCTBUSL YacTHUIl BelIeCTBAa. MoJenu CTPOEHUs Ta30B, KUIKOCTEH U
TBEPJBIX TEJ U 0OBICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATUX Mojelneld. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemectBa. [locrositnaas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa n e€ m3mepenue. lllkana temmeparyp
Llenbcus.

Mopgens  upeanbHOoro ra3za. (OCHOBHOE€  ypaBHEHHE  MOJIEKYJIPHO-
KMHETHYECKOW TEOPHHM HJACAIbHOrO raza. AOCOJIOTHash TeMIliepaTypa Kak Mepa
CpeIHEel KHWHETUYECKOW SHEpPruu TEIUIOBOro JBMXKEHHs dactul] rasza. lllkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akoH [lanbToHa. M30mponeccsl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJMYE€CTBOM
BelecTBa. ['paduueckoe mpencTaBlieHUE H3OMPOLECCOB: H30TEPMaA, H30X0pa,
nzo0apa.

TexHuyeckue yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BellecTBa, (GoTorpapuu
MOJIEKYJI OpTaHUYECKUX COCTUHEHUI.

OnwiTel 10 U PY3UN KUAKOCTEH U Ta30B.
Mopens OpOyHOBCKOTO JABUKEHUSI.
Mogens onsita llTepHa.

OnBITHI, JTOKa3bIBaIOIIIE CYLLIECTBOBAHUE MEXKMOJIEKYIIIPHOTO
B3aUMOJIEUCTBUSI.

Mogenb, WILTIOCTpUpYIOLIas NPUPOY AABJICHUS ra3a Ha CTEHKHU COCya.



OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHUS HJI€aJbHOIO Tasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

Onpenenenne Maccbl BO3[yXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHUI
00BbEMa KOMHATHI, JABICHUS U TeMIIEpaTyphl BO3TyXa B HEMl.

HCCJ’IQI{OB&HI/IC 3daBUCHUMOCTH MCKIY IMapaMCTpaMU COCTOAHUSA PA3PCIKCHHOI'O
rasa.

Tema 2. OcHogbl mepmoOUHAMUKU

TepmoaunaMuueckass cucteMa. BHYTpeHHSs dHEpruss TEPMOAMHAMHYECKOU
CUCTEMBI U criocoObl €€ u3meHeHust. KonnyecTBo TemoTsl U padora. BHyTpeHHsIs
DHEpPrus  OAHOATOMHOIO  HIEaNbHOro  rasa. Buael  Temulonepenavu:
TEIJIONPOBOAHOCTD, KOHBEKIIMS, U3JIydCHHE. Y IEJIbHAs TEIUIOEMKOCTh BEIECTBA.
Konn4ecTBo TEMIOTHI U TEIIIONepesaye.

[lonarue 006 anuabatHoM tiporiecce. IlepBbIii 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHne TepBOro 3aKOHA TEPMOJMHAMHUKHM K H3omporeccaMm. ['paduueckas
HHTepIpeTanus paboThl rasa.

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

TemoBpie  MammHbl.  [IpuHIMOBI  AEWCTBUS — TEIJIOBBIX — MAIIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBbIX MaiuHax. Kodp@uiueHT moie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero ko3pduumMeHT MOIe3HOTO
JEeUCTBUS. DKOJIOTHYSCKUE TIPOOIEMBI TEIII0IHEPTeTUKH.

TexHuyeckue yCTpPOWCTBA M NPAKTUYECKOE NIPUMEHEHME: JBUTaTEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW SHEpPruu Tejla MNpU COBEPILIEHUU pPaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALIMS).

W3meHeHue BHYTpEeHHEH dHEpTrUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT 10 aanmabaTHOMY paCHIMPEHUIO BO3ayXa (OMBIT € BO3YIIHBIM
OTHHUBOM).

Mopnenu nmapoBoil TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPAHUSI, pEaKTUBHOTO
JBUTaTEII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepeHnne yaenbHON TEMIIOEMKOCTH.
Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u kKoHAcHcanus. Mcnapenne n kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM map. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tesna. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpemMeHHble Matepuaiibl. [lnaBienue u
KpUCTaJUTM3alus. Y IeJbHasl TeioTa miaBienus. Cyonumanus.

YpaBHeHue TeroBoro OanaHca.

TexHuyecknue yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenune HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Pasznea 4. JaekrpoanHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3anus Tel. OJJEKTpUUeCKud 3apsna. JlBa BuAa BIEKTPUUECKUX
3apsioB. [IpOBOJHUKH, IUANEKTPUKU U TOJYNPOBOIHUKH. 3aKOH COXPAHCHHS

IIEKTPHUYECKOTO 3apsijia.

B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil SIEKTpUUECKUN 3apsil.
Dnektpuueckoe mnone. Hanpsok€HHOCTh  aekTpudeckoro mouis.  [lpuHiun



CYNEPHO3ULIUNA DIEKTPUYECKUX Ioer. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TOJIAL.

Pabora cui anektpocrarnyeckoro nois. [loreHnuan. PazHocTh noTeHIMATIOB.
[IpOBOOHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tnoiie. [luanexkrpuueckas
IIPOHULIAEMOCTb.

OnekrpoéMkocTh. KoHeHCaTOp. DIEKTPOEMKOCTh MJIOCKOTO KOHICHCATOPA.
DHeprus 3apsHKCHHOTO KOHIGHCATOopa.

TexHU4ecKue yCTPOMCTBA M NIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANIEKTPOMETP, INNEKTPOCTATHUYECKasl 3allUTa, 3a3eMJIEHUE 3JIEKTPOIpHOOpOB,
KOHJICHCATOp, KONMPOBAJIBHBIN anmapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICHCTBUS JIEKTPOMETPA.
B3auMopencTBre HAANEKTPU30BaHHBIX TEI.
DIIEKTPUUECKOE TOJIE 3aPS’)KEHHBIX TEl.
[IpOBOJHHUKH B 3JIEKTPOCTATHYECKOM IOJIE.
DJIEKTPOCTATUYECKAS 3ALIUTA.

JIM3NEKTPUKHU B DJIEKTPOCTATUUECKOM IIOJIE.

3aBUCHUMOCTbD BHGKTpOéMKOCTI/I IIOCKOro KOHACHCATOpa OT ILIomaan
IUIACTHH, PACCTOAHUA MCKY HUMHU U I[HBHGKTpH‘ICCKOfI IMPOHUIACMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIOBHUSI CYIIECTBOBAHUSI AJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [TIoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

9H€KTpI/I‘ICCKOG COIIPOTUBJICHHUC. y)leJ'IBHOC COIIPOTHUBJIICHUEC BCIICCTBA.
HOCJIGI[OB&TGJIBHOG, mapauiCJibHOC, CMCIIIAHHOC COCAMHCHHEC IIPOBOJTHHUKOB.



PabGora osnextpuueckoro Toka. 3akoH Jhxoyns—Jlenma. MomHOCTh
IIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYLIasi CHJIa U BHYTPEHHEE CONPOTHUBIICHUE HCTOYHHKA TOKa.
3akoH Oma 111 MOJTHOM (3aMKHYTOM) 3JIeKTpu4YecKo nenu. KopoTkoe 3aMbIKaHue.

ONEeKTpOHHAasT  MPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUl TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynpOBOIHUKMY. CobOcTBeHHas U pUMeCHas IPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

QHGKTpI/ILIGCKI/II‘/JI TOK B pacTBOpax u paciuiaBax QJICKTPOJIUTOB.
QHGKTpOJII/ITI/ILIeCKafI JuCConuranms. QHGKTPOJII/IS.

DJIEKTpUYECKU TOK B Tra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOATEIbHBIN
paspsaa. Monunus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: amIepMerp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYPOBOAHUKOBBIN AHO/I, FaJIbBAHUKA.

Jlemoncmpayuu
W3mepeHne CUITbl TOKA U HaIPSKEHMUS.

3aBHCHUMOCTH COIMPOTHUBJICHUA NUIMHAPHUYCCKHUX IIPOBOAHUKOB OT OJIHMHEI,
mIomanay monepeyHoro CCUCHUA U MaTcpurala.

CMmemanHoe COCANMHCHUEC ITPOBOJHUKOB.

[Ipsmoe wu3MepeHue JNeKTpoaBHKylIEH cuibl. KopoTrkoe 3ambikaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.
[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil v MPOBOJAUMOCTS BO3/1yXa.
OAHOCTOPOHHSSI NPOBOAUMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



N3yyeHue cMemaHHOro COEIMHEHUS PE3UCTOPOB.

I/ISMepeHI/IC BHCKTpOI[BI/I)KYHlef/'I CUJIbl UCTOYHHKA TOKa M €TI0 BHYTPCHHCTO
COIIPOTHUBJICHUA.

HaOmronenue smexkTposusa.
Me:xnpeaMeTHble CBSI3H

Nzyuyenue kypca ¢uszuku 6a30Boro ypoBHs B 10 kiacce OCyIecTBIsIETCA C
Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTEeMaTUKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

MeofcnpedMemeze noHAmus, CBA3AHHBIC C M3YUCHHUCM MCTOJIOB HAYYHOIO
IIO3HaHUs:. SBJICHHC, Hay‘lHBII}JI q)aKT, T'HuII0TC34a, (bHSHIIGCKaH BCJIMYMHA, 3aKOH,
TCOpUI, Ha6HI-O,ZIeHI/I€, OKCIICPUMCHT, MOACINPOBAHUC, MOJACIIb, U3MCPCHHC.

Mamemamuxa: pelliecHHE CUCTEMbl  YpaBHEHUW, JUHEHHas  (QyHKIu,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIUU Ha OCH KOOPJINHAT, CJI0KEHUE BEKTOPOB.

buonoeusa: Mmexanmveckoe ABMKEHHE B XKUBOM mpupone, muddysus, ocMoc,
TEII00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH W
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJICKTPOJUTHUYECKAS JTUCCOLHAIINS,
rajJibBaHuKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus. npeoOpa3oBaHUe JBUKEHUW C HCIOJIb30BAHMEM MEXaHU3MOB,
Y4ET TPEHUS B TEXHUKE, IOAUIMIIHUKH, WCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JAPYTUE), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOAUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJIyYEHUsT COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KJIACC

Paznen 4. JDiaekTpoauHaAMKUKAa



Tema 3. Macnummnoe none. I1eKmpomMazHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumonelcTBHE  IMOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnosie. Bektop MarHuTHOM HMHAyKuuMH. lIpuHIMD cynepno3unun
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIMW. KapTuHa JIMHUN MarHuTHON
WHIYKIWH TOJIA IOCTOSHHBIX MarHUTOB.

MarautHOE T1OJI€ TMPOBOJAHMKA C TOKOM. KapTuHa JMHUNA WHAYKIHA
MAarHuTHOTO TIOJIA JUIMHHOTO IPAMOIO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelcTBue NpoBOJHUKOB C
TOKOM.

Cuna Amrepa, e€ MOIyJb U HaIIpaBJICHHE.

Cuna Jlopenua, €€ MOIyJb U HanpaBlieHUE. [[BUKEHHE 3apsiKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM rose. Pabota cuiibl Jlopeniia.

SIBneHne BIEKTPOMArHUTHOM HWHAYKIUU. [lOTOK BEKTOpa MarHUTHOU
MHAYKIAHW. OJIEKTPOABIXKYIAS CWIa HWHAYKUAH. 3aKOH JJIEKTPOMArHUTHOMN
nHaykuun dapanes.

BuxpeBoe »snekTpuyeckoe mnoJie. ONEKTPOJABWKYIIAs CHJIA HWHAYKIHU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTb.  SIBI€HME CAMOMHAYKLUWH. OJIEKTPOIABMXKYILIAs CHUJa
CaMOUHYKLIMH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHBIE
MarHuThl, DJEKTPOMATHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIH DJIEMEHTAPHBIX
YaCTUIl, UHAYKIITMOHHAS M€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.
JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.



Cuna Ammnepa.

JenctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.
SIByieHUE PIIEKTPOMArHUTHON UHYKIMH.
[IpaBuiio Jlenna.

3aBHCHUMOCTH BJIGKTpOI[BI/I)KYHIeﬁ CUJIbI MHAYKIIUKU OT CKOPOCTU H3MCHCHHA
MAardmMTHOI'O IIOTOKaA.

SIBneHre caMOMHIYKIIUH.
Vuenuuecxuii sxcnepumenm, rabopamopvle pabomol
N3yueHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.
HccnenoBanue AEHCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue sBJICHUA 3JICKTPOMAarHUTHON MHIYKIIAH.
Pa3znen 5. KojieOaHus 1 BOJIHbI
Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenrHass  cuctema. CBoOOIHBIE  MEXaHWYECKHE  KOJIEOAHMS.
["apmonmnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruy Mpy rApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE D3JIEKTPOMArHUTHBIC KOJeOaHUS B
UACaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXIy MEXaHHUYeCKUMU |
ANEKTPOMAarHUTHIMU KoJjeOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUH B UJICATHHOM KOJIe0aTEIIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxawIUX KojeOaHUsX. BbIHYKIE€HHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUS.

[lepemennbiii  Tok. CHHYCOWJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYJHOE W JCUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA H
HanpsHKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U MOTPEOJICHUE DIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
MCIMOJIb30BaHUS 3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HMU.



TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoOJICOATEIHHOM CHUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

HaOmronenne 3atyxaromux KojeOaHuH.
HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.
HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHNs.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSKEHUS OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu 1oCICA0BATCIBHOM COCOAMHCHHH PC3UCTOPA, KaTyHIKH
HHAYKTUBHOCTHU MU KOHACHCATOPA.

Mopens THHUYN DIEKTPONEPEAAUH.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJeOaHWI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanre MEpEeMEHHOr0 TOKa B LENM W3 MOCIEAOBATENIbHO
COEIMHEHHBIX KOHAEHCATOPa, KAaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, ycioBusa pacnpoctpanenus. Ilepumoa. CkopocTh
pacnpocTpaHeHUsT W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u qudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIIOBUSI M3TYyUYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B snexkrpoMmarnutHoii BonHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOIsSpHu3anus, JUdpaKius,
unTepdeperius. CKOpocTh dJIEKTPOMATHUTHBIX BOJIH.

[ITkana AIEeKTPOMArHUTHBIX BOJIH. [I[puMeHEeHME 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.



[IpuHLIMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanusi.
DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpONCTBA M IMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJIbTPA3BYKOBas JIUArHOCTHKA B TEXHUKE W MEAULIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeledoH, CBY-neun.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPAHEHUE MONEPEYHBIX U POJOJIBHBIX BOJIH.
KoneoG:mromeecs Ten0 Kak HCTOUYHUK 3BYKa.

Habmroienue oTpakeHus: U NpeIoMIICHUSI MEXaHUUECKHUX BOJIH.
Hab6nronenue natepdepeHunu u auppakiuy MEXaHUIECKUX BOJIH.
3BYKOBOI pEe30HaHC.

HabmroneHne cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOW M
4acTOTOM KOJIeOaHUH.

HccnenoBanre  CBOWMCTB — AJIEKTPOMArHUTHBIX  BOJIH: OTpaxeHue,
pesioMJICHUE, MOoJspu3aus, udpaKiuus, uHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonuHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyd ceera. TouedHbIi HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeta. [locTpoeHnne m3o00pakeHUd B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIOTHBIN TTOKa3aTehb

npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro cBeta. [Iger.

ColOuparomme u pacceuBaromiye JuH3bl. ToHkas JauH3a. DokycHoe
pacCTosIHME W ONTHYECKas cujla TOHKOW JuH3bl. [locTpoeHune wm3o0pakeHuil B

coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.



BonnoBass ontuka. HaTepdepennms cBera. KorepeHTHBIE HMCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. Judpaxknuonnas pemérka. YcioBue HaOIOIEHUSA
[JIaBHBIX ~MAaKCMMYMOB TMpH NAJCHHMM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHudeckue YCTpOWCTBA M IMPAKTUYECKOE IIPUMEHEHHE. OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIN ammapaT, MHUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAS
OITHKA, AUPPAKIIMOHHAS PEHIETKA, OSIPOHI.

Jlemoncmpayuu

[IpssMOJIMHEIHOE pPacIpOCTPaHEHUE, OTPAKEHHE M IPEIOMIICHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonmHOE BHyTpeHHEE OTpakeHre. Mojellb CBETOBOA.
HccnenoBanue cBOMCTB N300pakeHU B JIMH3aX.
Mopnenn MUKpOCKOIIa, TEJIECKOA.

HaOmronenune natepdepeHinu cBera.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIbI IPU3MBI.
[Tonydyenue ciekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIIETKH.
HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul
N3mepenune nokaszaTesns NpeaoMIICHUs CTEKIIA.
HccnenoBanne CBOMCTB N300payKEHU B JIMH3AX.

HaGmronenue nucnepcuu cBera.



Pa3znen 6. OcHOBBI crIeIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH

I'panuubl  NPUMEHMMOCTH  KJJACCHMYECKOM  MexaHuku.  llocrynarel
CIIELIMAJIbHOW TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOMYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIINI OTHOCUTEIHHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUEe BPEMEHH U COKPAILCHHE
JUTHHEL.

DHEPrusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MacChl C HEPTHEH W UMITYJIHCOM PEISTUBUCTCKONW YaCTHIIBI. DHEPTHS
[OKOS.
Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmol K6aHmMoOGOU ONMUKU

®otonbl. opmyina [1nanka cBsi3u 3Heprun (OTOHA C €r0 YACTOTOM. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre u uccnegoanue Gorodddexra. Onbitel A. I'. CtoneroBa. 3akoHbI
doTorpdexra. YpaBuenue DiHmTeitHa 11t poTodpdexra. «KpacHasd rpaHuna»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XMUMHUYECKOE NEUCTBUE CBETA.

TexHuyeckue YCTpPOMCTBA W TPAKTUUECKOE MpUMEHEHHUe: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeTHETO (poTodddekTa.
CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHuro o -4acTHIL.
[ImanerapHas mogmenbp aroma. llocrynater bopa. U3nyduenue u morionieHue



¢$oTOHOB Tpu Tmepexoie aToMa C OJHOIO YPOBHS JHEPrUd Ha Jpyroi. Bumsl
cnexTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOAOPO/IA.

BosiHoBBIE cBolicTBa yactuil. Bomnbl ae bpoitnsa. KopnyckynspHO-BOJTHOBOM
JyaJIu3M.

CrioHTaHHOE U BBIHYKJICHHOC U3JIYUYCHHUC.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaIbHbBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul
Habronenue TMHeHYaToro CexTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTh CTpoeHus dAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paanoakTUBHOTO u3nydenus. CoiictBa anbda-, Oera-, ramMMa-u3ITydeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. Hykionnas moxens sapa IeiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormsl.

Anbha-pacnaa. ODJIEKTPOHHBII M MO3UTPOHHBIA Oeta-pacman. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. S aepHbie cuibl. JledekT Maccol spa.
SnepHble peakuuu. JleneHrue U CUHTES sep.

SAnepuwiii peaktop. TepmosimepHbii cuHTe3. IIpoOiemMbl W TEPCIIEKTHUBBI
AICPHON IHEPTETUKU. DKOJTOTUYECKUE ACTIEKTHI SIACPHON IHEPTETUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.



MeTonpl HAOIIOEHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.
dyHaMeHTalbHbIe B3auMoieicTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHU4ecKue yCTpONCTBA U NMPAKTHUYECKOE IMPUMEHEHHE: JO3UMETpP, KaMmepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu
CUY€TYMK HOHUBUPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Paznen 8. JieMeHTHI ACTPOHOMHUM M aCTPOPU3NKH

Otanel pa3BUTHS aCTPOHOMHUH. [IpUKIIaHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&é3gHoro HeGa. CosBesnusi, SpKue 3BE3MBI, IUIAHETHI, UX BHUIUMOE
NIIBIDKCHHUE.

CoHeuHast cucremMa.

Connne. ComHeuHast akTUBHOCTh. Mcrtounuwk sHeprun ConHUA U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTE». 3BE3JBI TJIABHOM ITOCJICIOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JUIsl 3BE3]l TJIABHOM TMOCJIEAOBATEIBLHOCTU. BHYTpEHHEE CTpOEHHUE
3BE311. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U dBotonnu CoJiHIIa U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [lyte — nama ['anaktuka. Ilonoxenue u aBmwxkeHue ConHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE AbIPBI B sApax

rajJakTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanve rajakTHk.
Teopus bonsioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.
Hepewménnbie npo6iieMbl aCTPOHOMUH.

Vuenuueckue nabarooenus



Ha6J'IIOI[eHI/I$I HGBOOp}I)KéHHBIM rjiiasoMm C HCIOJIb30BAHHMEM KOMIIBIOTCPHBIX
HpI/IJIO}KeHI/Iﬁ AJIs1 OIPCACIICHHA TTOJIOKCHUSA HeOEeCHBIX 00OBEKTOB Ha KOHKPETHYIO
AaTy: OCHOBHBIC CO3BC3IU CeBepHOFO MMoJyHiapusa 1 ApKuUc 3Bé3I[I>I.

HaoGmronenus B Teneckon JlyHsl, mutaneT, Mitednoro Ilytu.
O0o0marnee NOBTOpeHue

Ponp ¢u3uku M acTpoHOMUHM B HKOHOMHUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBbHON M ATHUYECKOH cepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAYyYHOW KapTUHE MUPA, POJb (PU3HUUECKON TEOpUHU
B (OpPMHUPOBAHMU TMPEACTABICHUN O (U3NYECKON KapTUHE MHUpPA, MECTO
¢busznyecKoil KapTUHBI MUpa B OOIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABJICHUIN O MPUPOJIE.

Me)Kl'[pe)IMeTHLIe CBA3HU

Nzyuenue kypca ¢usnku 6azoBoro ypoBHS B 11 kjacce ocyllecTBISIETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€ld C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

MeofcnpedMemeze noHAmus, CBA3AHHBIC C M3YUCHUCM MCTOJAOB HAY4YHOIO
IIO3HaHUs:. SBJICHHC, Hay‘lHBII}JI q)aKT, T'HuII0TC34a, (bHSHIIGCKaH BCJIMYMHA, 3aKOH,
TCOpUL, Ha6HI-O,ZIeHI/I€, 9KCIICPUMCHT, MOACINPOBAHUC, MOACIIb, U3MCPCHUC.

Mamemamuxa: pelieHue  CUCTEMbl  YpPaBHEHUW, TPUTOHOMETPUYECKHUE
GyHKIUA: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXXJIECTBO, BEKTOPHl W WX MPOEKIIMM HAa OCU KOOPAHMHAT, CIIO)KCHHE BEKTOPOB,
MPOU3BOJHBIC D3JIEMEHTAPHBIX (DYHKIMH, TPH3HAKK TOJ00MS TPEYTOJBHHUKOB,
oTpeJieIeHHE TUIONIAIN TIIOCKUX GUTYp U 00BEMA TEll.

buonocusn: snextpuyeckue SBICHUS B JKUBOM TMpUpOjE, KojeOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualuy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKAsT CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHasus.

l'eocpagpusa: MarHUTHBIE TIONIIOCA  3€MJIM, 3alie)kKM  MAarHUTHBIX Py,
(boTOoChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUH.

Texunonocus: MUHUM  DJEKTPONEPEAay, TEHEPATOpP IEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENIb, WHAYKLUHWOHHAs II€4b, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, tenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OIITHKA,
coJIHEeUHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yudeOHoro mnpeamera «®duszmka» Ha ypoOBHE CpeIHEro OOIIero
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeaMera « Ousukay JOKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOYy4YaroOmUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaIaHCKOro BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMU 00yUYarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA;

IIPUHATHUC TPpaIUINOHHBIX O6HJ;€LICJ'IOBGLICCKI/IX I'YMaHUCTHYICCKUX "
JACMOKPATHYCCKUX HCHHOCTefI;

TOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIiy;

YMEHHE B3aUMOJECHCTBOBAThH C COUUAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUSMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;
2) NATPHOTHYECKOTO BOCIIUTAHUS:
c(OpPMHUPOBAHHOCTH POCCUMCKON MPAKIAHCKONW UIEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHONIICHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;



3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:
c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEGHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYACH HA MOPaAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YUCJIE B
JEATEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOHUUBOTO OYIyIIIEro;
4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAs] 3CTETUKY HAyYHOTO TBOPUYECTBA,
npuUCyIero pU3nyecKoi Hayke;

5) TPy10BOT0 BOCTIMTAHUSI:

WHTEpEC K pas3iuyHbIM chepam mpodeccroHaIbHON NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKON, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOP
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHHUIO U caMOOOpa30BaHHUIO B 00JIACTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HM,

6) 3K0JI0rMIeCcKOro0 BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTh JKOJIOTHYECKOM KYJIbTYpPbl, OCO3HAHHE TJI00aIbHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYILIECTBICHUE JCUCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacUIMpEeHHE ONbITa JACSATENBHOCTH HKOJIOTMYECKOM HAIpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO0 (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE ILIEHHOCTA HAyYHOW MESATEIbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (QU3UKA ~ OCYIIECTBISTH  MPOCKTHYID M HCCIEIOBATEIBCKYIO
JESITENbHOCTh UHAWBUYAIbHO U B TPYIIIIE.



METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Ba3oBnie JJornueckue 1eiicTBUA:

CaMOCTOATENbHO  (GOPMYJIMPOBATH M aAKTyallU3UpOBATh  MPoOIIEeMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

OIpCACIIATL HCJIIM ACATCIbHOCTHU, 3a/laBaTb IIapaMCTPbl M KPUTCPHUHU HX
JOCTHKCHUA,

BBIABJEITD  3dKOHOMCPHOCTHU H  IIPOTHUBOPCUUA B pacCMaTpHuBaACMBIX
CI)I/I3I/I‘ICCKI/IX ABJICHUAX,

pa3pabarbiBaTh IUIAH pEUICHUS] MPOOJIEMBbl ¢ YUYETOM aHajlu3a HUMEIOIIUXCA
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCHUTDBb KOPPCKTUBLI B ICATCIIbBHOCTh, OICHNUBATL COOTBCTCTBHUC PC3YJIbTATOB
oeJsiM, OCHHUBATb PUCKHU HOCJ'ICI[CTBHIZ ACATCIBHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATE PaOdOTy B YCIOBUSX PEATbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATb KPCATUBHOC MBIINLJICHHUC IIPU PCHICHUHN )KU3HCHHBIX Hp06HeM.
ba3oBble ucaiIeaoBaTeJIbCKue HeﬁCTBHﬂ:

BJIAJETh HAYYHOW TEPMHUHOJIOTMEW, KIIFOUEBBIMU IOHATUSMH W METOJaMHU
bu3nYecKoil HayKH;

BJIAJICTh HAaBBIKAMU YYCOHO-HCCIICIOBATEILCKOW U MPOCKTHOM IESITCIBHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelieHusl 3ajad (U3MYECKOTO CONEpKaHUs, TPUMEHEHHUIO Pa3TUYHBIX
METO/IOB ITO3HAHMSI,;

BJIAJETh BUAAMHU JI€ATEIBHOCTH MO IOJYYEHUID HOBOIO 3HAHUSA, €ro
WHTEpHpPETalUU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJIATh TPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyallU3UpPOBAThH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PELICHUs, HAaXOAWThb ApryMEHTHI ISl JO0Ka3aTesIbCTBA
CBOMX YTBEPKIAECHUM, 3a/1aBaTh apaMETPbl U KPUTEPUH PELLICHUS;



AHAJIM3UPOBATH TIOJIYUYCHHBIC B XOAC PCHICHUA 3aJld4u PC3YJIbTAThI,
KPUTHYCCKH OLCHUBATL UX JOCTOBCPHOCTD, IIPOTHO3UPOBATH UIBMCHCHHUC B HOBLIX
YCIIOBUAX,

CTaBUTh W (QOpMyJIHpOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTelIbHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

AaBaTb OICHKY HOBBIM CUTyallUsIM, OLICHHUBATH HpHO6pCTéHHBIﬁ OIIBIT,

YMCTb ITICPCHOCHUTL 3HAHUA 110 (1)I/ISI/IK€ B IIPAKTHYCCKYIO 001acTh
KU3HCACATCIIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE TOJXO0/IbI U PELICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.
Pabora ¢ unpopmaunmeii:

BJIA/IE€Th HaBbIKAMHU MOJY4YeHUs MHPOpMAUK (PU3NYECKOTO COAEPKAHUS U3
VMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATh ITOMCK, AHAIMU3,
CUCTEMATHU3ALMI0 U HHTEpIpEeTanuio MHPOPMALMK Pa3IudHbIX BHIOB U (HOpM
IIPEJCTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTHh UH(POPMAIIUH;

UCIIOJB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHUs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (DU3UYECKOTO COJEpKaHUS B Pa3IUYHBIX (dopmarax ¢
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaTU3alUu.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:
OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JEATEIBHOCTH;

pacmo3HaBaTh TMPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyallMdi ®  CMATYATh
KOH(JIUKTHI;



paBBépHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPCHHA C HCIIOJIb30BAHUCM
A3BIKOBBIX CPCICTB,

NOHUMATh U HUCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIAMBHIYaJTbHON
paboTHI;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEHUCTBHMA C y4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEN KaXKIOTO WICHA KOJUIEKTHUBA;

INPUHAMATh LEJIM COBMECTHOM  JESATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenartb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAue€CTBO CBOEr0 BKJIaJa M KaXJOr0 yYacTHUKA KOMAaHJIbl B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIC IIPOCKTBI, OLCHHMBATb HIACH C IIO3MIHMHM HOBHU3HBI,
OPUTHHAJIBHOCTH, HpaKTI/I‘—ICCKOﬁ 3HAYUMOCTH,

OCYHICCTBJATh IMOSUTHBHOC CTPATCTHUYCCKOC TIIOBCACHHMC B PaA3JIMYHBIX
CUTyalu:iaXx, IIPOABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH HMHHUIIWMAaTHUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITEJIBHO COCTaBJIATH IUIAH PELICHUS PACYETHBIX U KA4E€CTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIIUsIM;
pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTESHUN;

JefaTh OCO3HAHHBIM BBIOOP, apryMeHTHpPOBaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;



CocOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO JPYAULMU B 0OJIACTH
(u3MKH, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTEIbHbIN U KyJIbTYPHBIN YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIUOHAIbLHBIN HHTEJIEKT:

AaBaTb OLCHKY HOBBIM CHUTYAIUAM, BHOCUTbL KOPPCKTHUBLI B ACATCIIBHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,

BJIaJICTh ~ HaBbIKAMM  IO3HABATEIBHOM  peduiekcun  Kak  OCO3HaHUS
COBEPIIIACMBIX JEHCTBUM M MBICIUTEIBHBIX IMPOILIECCOB, WX pPE3yJIbTAaTOB U
OCHOBAHHUII;

UCIIONB30BaTh MPUEMBI peICKCUH AJIs OLEHKU CUTYyallMH, BHIOOpa BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO IPUHHUMATh PEUICHUS IO HX
CHIDKCHHUIO;

IIPUHAMATh MOTHUBBI W apryMEHThl JAPYIMX IIPU aHaJIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIPUHUMATb Ce6}I, ITIOHKMMas CBOM HCAOCTAaTKM N JOCTOMHCTBA,

NPUHAMATh MOTHBBI W apryMEHTHl JAPYIHX TPH aHaJIu3e pe3yJbTaToB
JIeSITCIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYIHX HA OIIHOKH.

B mporuecce 10CTHXKEHNS TMUYHOCTHBIX PE3YJIbTaTOB OCBOCHMSI POTrpaMMBbl 1O
bu3uke 1A ypOBHS cpeaHero oOmero o0pa3oBaHHMs Yy  OOyYaroIIMXCS
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WUHTEIJICKT, Ipenoararomn
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUACTh HApPaBJIECHUS PAa3BUTHSA COOCTBEHHOW AMOLMOHAIBLHOU cdepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpCryJvMpoBaHrs, BKIIOYAOMICTO CAMOKOHTPOJIb, YMCHHUC IIPHUHHUMATb
OTBETCTBEHHOCTb 3a CBOE IIOBCICHUC, CITOCOOHOCTh AJalITUPOBATLBCA K
OMOIMOHAJIBbHBIM U3MCHCHHAM U IIPOABJIATH FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY,

BHYTPEHHEW MOTHUBALIMM, BKJIIOYAIOLIEH CTPEMIIEHHE K JOCTHMKCHUIO LEIH U
yCIIEXY, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHUE JAECHCTBOBATH MCXOIA W3 CBOHUX
BO3MOKHOCTEH;



OMIIaTHH, BKJ'IIO‘-IaIOIHeﬁ CITOCOOHOCTHh TOHUMATh OMOIHMOHAJIBHOC COCTOAHHUC
APYTrux, Y4YUTbIBATb €TI0 IIpH OCYHICCTBICHHUHU 06H_ICHI/IH, CIIOCOOHOCTh K
COYYBCTBHIO U COIICPCIKUBAHUIO,

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTh BBICTPAUBAaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBIISTh MHTEPEC U pa3peniaTb KOHPIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konmy oOydenus B 10 kJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IIPAKTUYECKOU IEATEIILHOCTH JIIOACH;

YYUTBIBATh TPAHUIBI TMPUMEHEHUS HW3YYCHHBIX (DU3WYECKUX MOJIETIeH:
MaTepualibHas TOYKa, MHEpIUAJIbHAS CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE TEIO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nuecKux 3aaay;

pacno3HaBath (U3UYECKUE SBJICHUS (ITPOIIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSPHO-KHHETUYECKON TEOPUU CTPOCHHS BEUIECTBA U
JEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, JBMXKEHUE 10 OKPYKHOCTH, HWHEPIUS,
B3aumojelcTeue Ten, nuddys3us, OPOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJT MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, UCIApEHUE, KOHJACHCAIIWS, IUIABJICHUE, KPUCTAIIU3AIUS, KUIICHHUE,
BJI&YKHOCTb BO3/lyXa, MOBBIIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylle, CBSI3b MEXKIYy I[apaMeTpamMu COCTOSIHMS Ta3a B HM30Mpolieccax,
AIEKTPU3ALUS TEJ, B3AUMOJECICTBUE 3aPs/I0B;

ONMKCHIBATh MEXAHUYECKOE JABWKEHHUE, UCIOJIb3Yysl (DU3UYECKUE BEIMYMHBIL:
KOOpAMHATA, IyThb, MEPEMELIEHNE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIA,
VMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTCHUHAIbHAsA JSHEPIUs, MEXaHW4YeCKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU ONHCAHWU TMPABUIBHO TPAKTOBATH
(bu3MYeCKuil CMBICT MCHOJIb3YEMbIX BEJIMYMH, WX OO0OO3HAUYEHUS M €IUHMUIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLIUE JAHHYIO (U3MYECKYIO BEJIMYHUHY C APYTUMU
BEJINYNHAMU;



ONMCBHIBATh M3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBIICHMUS,
UCHONB3ysl (PU3MUECKHE BEJIMYMHBI: JaBJICHHWE rasa, TeMIleparypa, CpeaHss
KMHETUYECKash HEPrus XaOTUYECKOIO JIBWKCHUS MOJIEKYJ, CPEAHEKBaIpaTUyHas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, padbora rasa,
KOA(Q(QUIUEHT IMOJIE3HOTO JIEHCTBUS TEIJIOBOI'O JIBUraTelss; IpH ONHUCAHUU
IOPAaBWJIBHO TPAKTOBAaTh (DU3WYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, HX
00O3HaUYeHUs M E€OUHUIBI, HAXOAUTh (POPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
(bu3MYECKYIO BEIMYUHY C IPYTUMU BEIHUMHAM;

OMUCHIBATh U3YUYEHHBIE AJIEKTPUUECKHE CBOMCTBA BEILIECTBA U DJICKTPUUECKHE
sBJICHUs (IIPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUECKOE TMOJIe, HANPSXKEHHOCTD TMOJIsI, MOTEHIIUAN, pa3HOCTh MOTEHIIUAJIOB;
IpU ONHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIHOJIb3YyEeMbIX
BEJIMYMH, MX OOO3HAUCHMS] M EIUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYI0 (PU3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMU,

aHaJIM3UPOBaTh (PU3NUYECKUE MPOIECCHl U SIBJICHUS, MCIONb3Yys (PU3NUYECKHUE
3aKOHBI U MPUHLMIBLI: 3aKOH BceMHUpHOro tarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpPAHEHUsI MEXAaHMYECKOW DSHEpPruH, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHIUI CYNEPIO3ULINA CHJI, MPUHIUI PABHOMNPABUS WHEPLHAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW SHEPIMH TEIUIOBOTO JBMKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIIepaTypol, NEpBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMS
NIEKTPUYECKOro 3apsfa, 3akoH KylloHa, IpU 3TOM pas3inyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC€ TPHUHILMUIBI JCUCTBUS MAalllMH, NOPUOOPOB U
TEXHUUYECKUX YCTPOICTB; pa3inuarh YCJIOBHUS WX O€30MaCHOTO UCIIOJIh30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIENOBAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 TMPEIOKEHHOTO O0OPYIOBaHUS, IMPOBOIUTH OMBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (DU3NUECKUX BEIUYUH, TPU
TOM BBIOMpAaTh ONTUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (U3MUECKMMH  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUM, NPH ATOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yNbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BU/JIE TAOJIUII U TPapUKOB, A€NIaTh BEIBOABI IO pe3yjIbTaTaM UCCIIEI0BaHNUS;



COOJII0O/IaTh TpaBWiIa OE30MACHOTO TPy/Aa MPH MPOBEIACHUU HCCICIOBAHUN B
pamMkax y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKOM W MPOEKTHOM
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTEIIBHBIX YCTPOWCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemats pacu€THble 3aJauyud C SBHO 3aJaHHOW (PU3MUECKONM MOJEbIO,
UCTIONB3YS (hH3HUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aun
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKON BEININHBI;

pelaTh Ka4YeCTBEHHBIE 3a/]ayl: BEICTPAUBATh JIOTUYECKH HEMTPOTUBOPECUUBYIO
IIENIOYKY PAaCCYXJICHUN C OMOpOH Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCIOJB30BaTh  MPU  PEIIEHHMH  Yy4eOHBIX  3aJa4  COBPEMEHHBIE
UH(OPMAITMOHHBIE TEXHOJIOTHH JIJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH IPUMEPHI BKJIa/Ia POCCUUCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0O MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TCOPETHUSCKUE 3HAHUS 10 (PU3UKE B TTOBCEIHEBHOM JKU3HH IS
oOecrieueHus: OE30MAaCHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUA B OKPYKaOIIEH Cpee;

pabotath B Tpymme C BBIMOJHEHUEM pPa3IMYHBIX COIMAIBHBIX pOJIEH,
MJIaHUPOBaTh PalbOTy TPYIIbI, pPalMOHATIBLHO pacHpeacssiTh O00S3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJ€KBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.

K koniy oOyuenus B 11 kJjacce npeiMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUMA:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU NEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;



YUUTHIBaTh TPAHUIBl TMPUMEHEHUS W3YYCHHBIX (U3HYECKUX MOJETCH:
TOYCYHBIN DJIEKTPUUECKUN 3apsfl, JIyd CBETa, TOUCYHBI UCTOUYHUK CBETA, AAEpHas
MOJIeJb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO siipa NMPHU PEIICHUU (PU3NYECKUX
3az1ady;

pacno3HaBaTh (U3HUYECKUE SBJIEHUS (IIPOLIECCHhl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHAas WHAYKIUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, SJIEKTPOMATrHUTHBIC KOJcOaHWsS U
BOJIHBI, MNPSIMOJIMHEWHOE PACIpPOCTPAHCHHE CBETa, OTPaXKEHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus U TOJApU3alMs  CBETa, JHWCIEepCUs CBETa,
dbotoanekTpudeckuii 3phext (poTodaddekT), CBETOBOE JaBICHNUES, BOSHUKHOBECHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYyCCTBEHHAas
PaIOAKTUBHOCTE;

ONMCHIBATh H3YYEHHBIE CBOMCTBA BEIIECTBA (BJIEKTPUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3NIMYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIHYMHBIL:
DIEKTPUYECKUIN 3apsll, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHLIMAJIOB, AJIEKTPOJABIIKYILAs cuia, paboTa TOKa,
WHAYKOUS MarHATHOIO MOJs, cuina Amrmepa, cuna JlopeHua, MHIYKTUBHOCTH
KATYILIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOIO IIOJIEH, IEPUOJ U YacToTa
KoieOaHu B KoJeOAaTeIbHOM KOHTYpEe, 3aps] U cuja ToKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHUE U
ONTUYECKasi cuja JMH3blL, NMPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIL
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAMHMIIbI, YKa3bIBATh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JAPYTUMH
BEJINYNHAMM;

ONUCHIBATh M3YYCHHBIE KBAHTOBBIE SBJICHHUS W TMPOLECCHI, HCIOJb3YA
bu3nYecKkue BEJIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
ATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHMIIBI, YKa3bIBaTb (HOPMYJIBI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMH BEJIWYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUMHBI,

aHaJIM3UPOBaTh (PU3NYECKHUE TPOIIECCHl U SBJICHUS, UCIOIB3YS (U3UYECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapajieIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH BIEKTPOMArHUTHOU
WHYKINH, 3aKOH MPSMOJMHEHMHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa g Gortorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUs HMMIYJIbCa, 3aKOH COXPaHEHUs
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOI0 4ucia, mocrynartel bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTEeMaTUYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTIPEIENISITh HAMPABICHUE BEKTOPA MHAYKIIMM MarHUTHOTO IOJIsI TPOBOJIHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh W ONHUCHIBATh H300paKEHHE, CO37aBaeMOE€ IIJIOCKUM 3€pKaJIoM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIIEPUMEHTHI 10 HWCCIICIOBAaHUIO (PU3UYCCKUX SIBICHUHA WU
IIPOIIECCOB C HCIOJb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHU: TPH STOM
dbopMmynupoBaTh MpobOiieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
COOMpaTh YCTAHOBKY M3 IMPEIIOKECHHOTO O0OpYIOBAaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaTH BBIBOBI,

OCYHICCTBJIATH IMMPSAMBIC 1 KOCBCHHBIC U3MCPCHUSA (1)I/ISI/I‘IGCKI/IX BCJIMYHMH, IIpHU
9TOM BI)I6I/IpaTB ONITHMAJIBHBIA CITOCO0 HU3MCPCHHUA MW HCIIOJIB30BATb HN3BCCTHLIC
MCTOJbI OIICHKN HOFpGHIHOCTeﬁ H3M€p€HHI>i;

UCCIIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEIMUUH C UCIIOIb30BAaHUEM IPSIMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BUAE TaOMUL U TpadHKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

COOJII0/IaTh MpaBWiia OE30MaCHOTO TPy/Aa MPH MPOBEIACHUU HCCICIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TPOEKTHOU
JEATETLHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000opy1I0BaHUS;

pemiaTh pacy€THbIE 3a/Jayd € SIBHO 3aJaHHON (DU3MYECKOM MOJIETbIO,
UCIOJB3YS (PU3UUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pemaTh KaueCTBEHHBIC 33J]a4M: BBICTPAUBATh JIOTHYCCKU HEIPOTHBOPECUYHUBYIO
IIEMOYKY PACCYXXICHUH C OMOpPOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue sSBICHUS,

UCIIO0JIB30BaTh Opd  pelmeHud  y4eOHBIX  3a4ay COBPEMCHHBIE
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YYEOHOU U HAay4YHO-TIOMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJTYy4aeMyIo HH(pOpMaIuIo;



OOBSICHATH TNPHUHIMNBI JCUCTBUS MAIIUH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHON
KU3HU;

MPUBOJIUTH TIPUMEPHI BKJIa/Ia POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B PA3BUTHE
TEXHUKH U TEXHOJIOTUI;

WCITOJIB30BATh TEOPETUUECKUE 3HAHUS TI0 (PH3UKE B TIOBCETHEBHOM YKU3HU JIJIS
obecricueHUs: 0€30MaCHOCTH TIPU OOpaIllleHHH C TPUOOpaMH M TEXHUYCCKUMHU
YCTPOMCTBAMH, JJISI COXPAHEHHS 3J0POBbSI U COOIIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPY KalOIleH cpefie;

paboTathb B TpyNNe€ C BBIMOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBaTh paldOTy TPYIIbI, pPAlUMOHAILHO pacHpeiessiTh O0O0S3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne HanmenoBanue pas3nenoB u Tem KosmuecTBo yacos DnexTpoHHBIE (IIUPOBLIC)
/I HIpOrpaMMBI Bcero| KontponbHbIe [IpakTuueckue 00pa3oBaTeIbHbIC PECYPCHI
paboThI paboThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
1.1 |®usuka 1 METOBI HAYIYHOTO 2 [[BubamoTeka LJOK
TIO3HAHWSI https://m.edsoo.ru/7f41bf72]]

Jlo0aBUTH CTPOKY

Uroro no pazneny 2

Pa3zpen 2. MEXAHUKA

2.1 |KunemaTtuka 5 [[Bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72]]

2.2 ||/IlmHamuka 7 [[BubamoTeka [JOK
https://m.edsoo.ru/7f41bf72]]

2.3 |3aKoHBI COXpaHEHHUS B MEXaHUKE 6 1 1 [[BubanoTeka [JOK
https://m.edsoo.ru/7f41bf72]]

Jlo0aBUTH CTPOKY

Utoro no pazneny 18

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA

3.1 ||OcHOBBI MOJIEKYJISIPHO-KUHETUYECKOM | 9 1 [[Bubmmoreka [JOK

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

3.2 ||OCHOBBI TEPMOAMHAMUKHI 10 1 [[Bubmmoreka [JOK

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



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

Ne HanmenoBanue pa3nenoB u Tem KosnuecTBo yacos DnexTpoHHBIE (IIUPOBLIC)
/I HIpOrpaMMBI Bcero| KontponbHbIe [IpakTuueckue 00pa3oBaTelIbHbIC PECYPCHI
paboThI paboThI
3.3 ||ArperatHbple COCTOSHUS BEIIECTBA. 5 [[Bubmmoreka [JOK
dazoBbIie epeX0bl https://m.edsoo.ru/7f41bf72]]
J106aBUTH CTPOKY
Uroro no pazneny 24
Paznen 4. QJIEKTPOJANHAMUKA
4.1 |DnekTpocTaThka 10 1 [[BubamoTeka LJOK
https://m.edsoo.ru/7f41bf72]]
4.2 |ITocTOSHHBIN AIEKTPUUSCKHUI TOK. 12 1 [[BubamoTeka LJOK
ToKM B pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72]]
Jlo0aBUTH CTPOKY
Utoro no pazneny 22
J106aBUTH MOTYJIb
JloGaBuThH pasuen
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB T1O 68 3 3

ITPOTPAMME
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11 KJTACC

Ne || HaummenoBanue pa3nenoB u teM KosmmuectBo vacos OnexTpoHHbIE (ITUPPOBHIC)
/I HIpOrpaMMBI Bcero| KonTpoabHbIe [IpakTuueckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTHI

Paznen 1. JIEKTPOJANHAMUKA

1.1 |MaruuTtHOE 1oJje¢. 11 1 3 [[bubmmoreka ITOK
DNEKTpOMAarHUTHAS WHIYKIIHSI https://m.edsoo.ru/7f41c97c]]

Jlo0aBUTH CTPOKY

Uroro no pazneny 11

Pa3nen 2. KOJIEBAHUW S 1 BOJIHbBI

2.1 |MexaHn4eckue u 9 1 [[BubamoTeka LJOK
AJIEKTPOMArHUTHBIC KOJICOaHUS https://m.edsoo.ru/7f41c97c]]

2.2 |MexaHHYECKHE U 5 1 [[BubanoTeka [JOK
AJICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c]]

2.3 |OnTuka 10 3 [[BubanoTreka [JOK

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

Jl06aBUTH CTPOKY

Hroro no pazneny 24

Pa3zgen 3. OCHOBBI CHEIITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 ||OcHOBBI crielIUaIBHON TEOPUHU 4 1 [[Bubmmoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c]]

Jlo0aBUTH CTPOKY

Hroro no pazpeny 4

Pasznen 4. KBAHTOBAS ®U3UKA



https://m.edsoo.ru/7f41c97c
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Ne || HammenoBanue pa3nenoB u teM KosmuectBo vacos OnexTpoHHbIE (ITUPPOBHIC)
/I HIpOrpaMMBI Bcero| KonTpoabHbIe [IpakTuueckue 00pa3oBaTENbHBIC PECYPCHI
paboThI paboTHI
4.1 |DneMeHThl KBAaHTOBOW ONTHUKHU 6 [[Bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c]]
4.2 (Ctpoenue aToma 4 [[bubmmoreka ITOK
https://m.edsoo.ru/7f41c97c]]
4.3 |AToMHOE SAPO 5 [[bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c]]
Jlo0aBUTH CTPOKY
Wroro no pazneny 15

Paszpen S. 9JIEMEHTBI ACTPOHOMUU N ACTPODPU3NKU

5.1 ||DneMeHThl aCTPOHOMUU U 7 1 [[Bubmmoreka [JOK
acTpOU3UKH https://m.edsoo.ru/7f41c97c]]

Jo0aBUTH CTPOKY

Wroro no pazneny 7

Pasznen 6. OBOBIAIOIIEE ITOBTOPEHUE

6.1 |[O6o6maromiee MOBTOPEHUE 4 [[Bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c]]

Jlo0aBUTH CTPOKY

Wroro no pazneny 4

JloGaBUTH MOTYJTb

Jo6aBuTh pazuen

PesepBHOE Bpems 3



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

Ne || HammenoBanue pa3nenoB u teM KosmuectBo vacos OnexTpoHHbIE (ITUPPOBHIC)
/I HIpOrpaMMBI Bcero| KonTpoabHbIe [IpakTuueckue 00pa3oBaTENbHBIC PECYPCHI
paboThI paboTHI
OBILIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOI'PAMME
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