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Pabouas nporpamma no yuebHomy npenmery «®Dusuka» (6a30BbIi ypoBeHb) (IIpeaMeTHas 001acTh
«EcTecTBeHHO-HAay4HbIE ITPEIMETHI») (Fajiee COOTBETCTBEHHO — Mporpamma 1o ¢usmke, Gusznka).
[MTOSAICHUTEJIbHASA 3AITNCKA.

[Tporpamma o ¢u3uke 6a30BOro ypoBHS Ha yPOBHE CPEIHETO 001Iero o0pa3oBaHus pa3padoTaHa Ha
OCHOBE IOJIOXKEHUH M TpeOOBaHMII K pe3ysibTaTaM OCBOCHHS O0pa30BaTeIbHOW IMPOTrpamMMbl,
npeactaieHHbIx B DI'OC COO, a Takxke ¢ yu€rom (denepanbHOi paboder mporpaMMbl BOCITUTAHUS
Y KOHIEMIMM MpernojgaBaHus yuyeOHoro npeamera «Pu3nka» B 00pa30BaTEIbHBIX OpPraHU3AIMIX
Poccuiickoit @enepanuu, pean3yonux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Conepxanue nporpaMMmbl Mo (U3MKE HampaBlieHO Ha (OPMUPOBAHHME €CTECTBEHHO-HAyYHOU
KapTuHbI Mupa obydatonmxcst 10—11 kmaccoB nmpu o0ydennn ux ¢usnke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-/IEATEIbHOCTHOTO noaxoAa. [IporpamMma no ¢pusuke cooTBETCTBYET TpeOOBaAHUAM
OI'OC COO K miIaHUPYEMbIM JIMYHOCTHBIM, IMPEJAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
oOydeHHs, a TaKKe yYUTHIBAET HEOOXOAUMOCTh pean3allii MEXIIPEIMETHBIX CBs3eH (PU3UKU C
€CTECTBEHHO-HAYYHBIMU YU€OHBIMU IIpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIC IENTH U3YUYEHUS
GbU3MKN HAa ypOBHE CpeAHero obiiero oOpa3oBaHUs, MJIAHHUPYEMbIe pe3yibTaThl OCBOCHHS Kypca
(bU3HUKY: TNYHOCTHBIC, METANPEAMETHEIE, IPEAMETHbIE (Ha 6a30BOM YPOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

[Inanupyemble pe3ynbTaTbl OCBOCHUS Kypca (PU3HKU Ha Oa30BOM YPOBHE, B TOM YHUCIIE IPEIMETHbBIE
pe3yJIbTaThl 110 rojiaM 00y4eHus;

Conepxanne yaeOHOro npeamera «Pusukay 1mo rojgaM o0ydeHus;

ITporpamma 1o ¢pu3nKe MOXKET OBITh MCIIOJIb30BAaHA YUUTENAMHU KaK OCHOBA JJISi COCTABIICHHS CBOMX
paGouux mnporpamm. Ilpu paspaborke pabGoueil mporpamMMbl B TEMAaTHYECKOM IUIAHUPOBAHUU
JOJKHBI OBITh YYTE€HBI BO3MOXHOCTH UCIOIb30BAHUS SJIEKTPOHHBIX (LIH(POBBIX) 00pa30BaTENbHBIX
pecypcoB, SABIAIOIUXCA y4eOHO-METOJAMYECKUMHU MaTepuanaMu (MyJIbTUMEIUIHbIE MPOrpaMMBl,
9JIEKTPOHHBIE YYEOHMKH W 3a/ladyHMKH, DJICKTPOHHbIE OMOIMOTEKH, BUpPTYyajbHbIE Ja0OpaTOpHH,
UTPOBBIE TPOTpaMMbl, KOJUIEKIMH LHUPPOBBIX 00pa30BaTENIbHBIX PECYpPCOB), PEANTU3YIOIHUMU
JUIaKTUYECKUE BO3MOXHOCTH HH(OPMalMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COJAEp)KaHHe
KOTOPBIX COOTBETCTBYET 3aKOHO/IaTeNbCTBY 00 00pa3oBaHMH.

[IporpaMMa no (U3MK NPEJOCTABISAET BO3ZMOKHOCTh JUISl pealu3allii Pa3Iu4HbIX METOJUYECKHUX
MOJIXO0B K OpraHu3anuu oO0y4yeHHs (QU3MKE NpPU YCIOBUHM COXpPAaHEHHs O0s3aTeIbHOM YacTu
cojiep>KaHus Kypca.

du3nka Kak HayKa o Hanbosiee 00X 3aKOHAX MPUPO/IbI, BBICTYIAs B KauecTBe y4yeOHOTro nmpeaMeTa
B IIIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIa]l B CUCTEMY 3HaHUI 00 okpy>katomieM mupe. [IkomabHbIH Kype
(GU3UKM — CHUCTEMOOOpA3yIOUINil ISl €CTeCTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB, MOCKOJBKY
(du3nyecKkre 3aKOHBI Jie)KaT B OCHOBE IPOILIECCOB U SIBJICHHM, M3ydaeMbIX XUMUEH, Ouoyioruew,
¢dbuzmveckoil reorpadueit u actpoHomueil. Mcnonb3oBanne U aKTUBHOE TTPUMEHEHNE (PU3UUECKHUX
3HAHUN OMpeNeNsseT XapakTep W pPa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHUH B c(epe PHEPreTHKH,
TPaHCIOPTa, OCBOEHHUS KOCMOCA, MOJY4YEHHUS HOBBIX MAaTE€pHUaloOB C 3aJaHHBIMU CBOICTBaMHU U
apyrux. M3yueHue ¢U3MKM BHOCHT OCHOBHOHM BKJIaJ, B (OPMHPOBAHUE €CTECTBEHHO-HAYyYHOU
KapTUHBI MHUpa 00yyaromuxcs, B GOpMUPOBaHUE YMEHUN IPUMEHATh HAyYHbII METO/1 ITO3HAHUS IPU
BBITTOJIHEHUH UMU Y4eOHBIX UCCIICOBAHUIM.

B ocHOBY Kypca Gpu3nuku 11s1 ypOBHSI CpeTHET0 00IIero o0pa3oBaHus MOJOKEH PSIT UICH, KOTOPBIC
MO>KHO paccMaTpUBaTh KaK MPUHIHUIBI €r0 TOCTPOCHUS.



Wnes nenocTHOCTU. B cOOTBETCTBUY € HEHN KypC SBJISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepHall U3 BCeX pa3fiesioB (PM3MKH, BKIIOUAET KaK BOMPOCHI KJIACCUUYECKOH, TaK U COBPEMEHHOMH
bu3uKy.

Wnes renepanmuzaiuu. B cooTBeTcTBMM ¢ Hell Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢busnueckux teopuid. Benyumm B kypce siBiisieTcst (GOpMUPOBAHME MPEACTABICHUI O CTPYKTYpPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Wnesa rymanuTtapusanuu. Peanuzanus wuzaed npeanonaraeT HUCHOJIb30BaHUE TI'yMaHUTApHOI'O
noTeHuana (pU3NIecKol HayKH, OCMBICICHHUE CBSI3U pa3BUTHs (U3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MHPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU U HKOJIOTHUYECKUMH MTPOOIEMaMHU.

Wnes npuxnaanoil HanpasiaeHHocTH. Kypc Gu3MKH npeanonaraeT 3HakOMCTBO € IIUPOKUM KPYToM
TEXHUYECKUX U TEXHOJOTUYECKUX PUIIOKEHUN U3yUEHHBIX TEOPUIl U 3aKOHOB.

Wnes skonoru3anuu peannsyercs NoCpeiCTBOM BBEACHUS JIEMEHTOB COAEPIKAHUSI, TTOCBSILEHHBIX
HKOJIOTUYECKUM HpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbl C pa3BUTHEM TEXHUKH U
TEXHOJIOTUH, a Takke OOCYXIeHHMs MpobjeM palMOHAJIBHOIO IPHPOJONOIB30BaHUS U
HKOJIOTUYECKOM 6€30M1acHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKU Ha YpOBHE CpeIHEro oluiero oOpa3zoBaHUs SIBIISIOTCS
¢usnveckne teopur (GPOpMHpPOBAHUE NHPEACTABICHHNA O CTPYKType IMOCTPOSHHS (U3NIECKOM
TEOpUH, posid (PyHIAMEHTAIbHBIX 3aKOHOB M IPUHIUIIOB B COBPEMEHHBIX IPEJICTABICHUIX O
IpUPO/IE, I'PAHULAX MPUMEHUMOCTU TEOpPUM, Uil ONUCAHHUS E€CTECTBEHHO-HAYUYHBIX SIBJICHUM U
MIPOIIECCOB).

CucCTeMHO-JeSITEbHOCTHBIM MOAX0 B Kypce (M3MKHM peanusyercsd MpexIe BCEro 3a Cuér
OpraHu3alM SKCIEPUMEHTAIbHON JAedATeNbHOCTH oOyuaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO UCMOJB30BAaHUE CHUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
na0opaTopHbIX paboT, KOTOphle B MporpaMme 1o (¢u3uke oObeAMHEHBl B OOIIMI CHHCOK
YUEHHUYECKUX MpakTHYecKHX palboT. BbiieneHune B ykazaHHOM MepedHe J1abopaTOpHBIX padorT,
MIPOBOAMMBIX ISl KOHTPOJISL U OLEHKHU, OCYIECTBIISIETCS YYaCTHUKAMU 00pa30BaTeIbHOIO MpoIiecca
UCXOAs M3 OCOOEHHOCTEH IJIaHUpPOBAaHUS U OCHAlleHus KaOuHera ¢usuku. Ilpu sTOM
o0OecnieunBaeTcs OBJIaJIeHUE OOyYaloIIMMUCA YMEHUSMU IPOBOJUTH KOCBEHHBIE W3MEPEHUS,
UCCIIEIOBaHMSI 3aBUCHMOCTEH (PU3NYECKHMX BEJIMYMH M TIOCTAHOBKY OIIBITOB 10 IIPOBEpKE
IIPEIOKEHHBIX TUIIOTES.

Pemienne pacu€THBIX M KayeCTBEHHBIX 3a/lad C 3aJaHHON (PHU3MUECKOW MOJIeNbIo, MO3BOJISAIOIIEE
IIPUMEHSTh U3yUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJTHOTO pa3jieiia Kypca, Tak U HHTETpupys
3HaHMA W3 PasHbIX pasfenoB. [l KauecTBEHHBIX 3aJad NPUOPUTETOM SBISIOTCSA 3aJaHMs Ha
00BsICHEHHE MPOTEKaHUs (PU3NUECKUX SBJICHUM U MPOLECCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolue
BbIOOpA (hU3MUECKON MOJIENH JUIsl CUTyallH IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c tpeboBanusiMu PI'OC COO k mMarepuasbHO-TEXHHYECKOMY OOECIeUEHHUIO
y4eOHOr0 mporecca 6a30BbIi YpOBEHb Kypca (M3UKH Ha YPOBHE CpeIHEro o0Iero oopa3oBaHMs
JIOJDKEH M3Y4aThCsl B YCIOBUAX MPEIMETHOr0 KabrHeTa (PU3MKH WK B YCIOBUAX HHTETPUPOBAHHOTO
KaOMHeTa MpeIMETOB €CTECTBEHHO-HAyyHOro nukia. Hanuune B kabuHete GU3MKU HEOOXOIUMOTO
1a00paTOpPHOTO 000PYAOBAHMS ISl BBIITOJHEHHS YKa3aHHBIX B POrpaMMe 1o (pu3MKe yueHHUECKuX
MPAKTUYECKUX pabOT U AEMOHCTPALMOHHOTO 000py10BaHUs 0053aTEIBHO.

JleMOoHCTpalnoHHOe 000pyJoBaHuE (POPMUPYETCS B COOTBETCTBUM C MPUHLUIOM MHUHUMAaIbHOU
JOCTaTOYHOCTU U 00€CcreYnBaeT OCTAHOBKY MEPEUUCIECHHBIX B IIPOrpamMMe Mo (pU3MKe KIHYEBbIX



JEMOHCTpAIMA I UCCICAOBAHUS W3YYaeMbBIX SIBICHUH H TPOIECCOB, HMIHUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, WX TEXHUYECKUX MPUMECHCHHIA.

JlaboparopHoe oOopymoBaHWE MIJII YYCHUYECKUX IMPAKTUYECKUX padoT (opMupyeTcs B BHIE
TEMaTUYECKIX KOMILJIEKTOB U 00eCrieYrBaeTCs B pacu€Te 0JTHOTO KOMIUIEKTA Ha IBYX 00y4JatOIuXCsl.
TemaTndyeckne KOMIUICKTHI JIaDOpaTOPHOTO OOOpPYJIOBaHUS JIOJDKHBI OBITh IOCTPOCHBI HA
KOMILUIGKCHOM HCITOJIb30BaHUN AHAJIOTOBBIX W ITU(GPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
M3MEPHUTEIIBHBIX CHCTEM B BUJE ITU(POBBIX J1aO0OpaTOPHUH.

OCHOBHBIMU TEISIMU U3Y4YCHUS (PU3UKH B OOIIIEM 00pa30BaHUHU SBIISIFOTCS:

dopMupoBaHUE UHTEPECA M CTPEMIICHUS 00YYAIONINXCS K HAYYHOMY U3YUYCHHIO ITPUPOJIBI, Pa3BUTHE
WX UHTEJUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

Pa3BuTHe mpencTraBieHU O HAYYHOM METOJE IMO3HAHUS W (OPMUPOBAHUE HCCIICIOBATEIHCKOTO
OTHOIICHUS K OKPYIKAIOIINM SIBJICHUSIM;

dopmMupoBaHUE HAYYHOTO MUPOBO33PEHMSI KaK pe3ysibTaTa U3yueHUs: OCHOB CTPOCHHS MAaTepuu U
(byHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

dopMHUpoBaHUE YMEHUN OOBSACHATH SBICHUS C UCTOJIb30BaHUEM (U3MYECKUX 3HAHUI M HAYYHBIX
JI0Ka3aTeIIbCTB;

dopMupoBaHUE MTPEACTABICHHUI O POJIA (PU3UKH JIJISl PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHH.

JlocTrKeHHE ITHX IIeJIell 00ecTieunBaeTCsl PElICHHEM CIICIYIONIMX 3a7ad B IPOIECCe M3YUYCHUS
Kypca (GU3UKU Ha YPOBHE CPEAHETr0 00IIEero 00pa3oBaHMs:

[IpuoOperenue cuctemMbl 3HAHUN 00 OOMIMX (PUINYECKMX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, SJEKTPOAMHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI
acTpo(hU3HKH;

dopmupoBaHUE YMEHUN TPUMEHSATh TEOPETUUECKHE 3HAHUSI I1s1 OOBSICHEHUS (PU3NUECKUX SIBICHUI
B IIPUPOJIC U AJIS IPUHATHUS MPAKTHUECKUX PEIICHU B MOBCEIHEBHOM JKU3HH,

OcBoeHUE cIIOCOOOB PELIEHUS PA3IMYHBIX 337a4d C SIBHO 3a/laHHOM (pU3NYECKO MOJEINblo, 3a/a4,
MOIPa3yMEBAIOIINX CAMOCTOSATEIHHOE CO3JaHIe (PU3HUSCKON MOJIEITH, COOTBETCTBYIOIIEH YCIIOBUSIM
3314w,

[Tonnmanne (U3HYECKUX OCHOB U TPUHIIUIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB u
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBrnaseHne METOJAaMHU  CAMOCTOSITENIBHOTO  TUIAHMPOBAaHUS U TPOBEACHUS  (UBHUECKUX
OKCIIEPUMEHTOB, aHallu3a W HHTEpPHpeTauy HHQPOPMAIUH, OMpPEIeTIeHUs TOCTOBEPHOCTH
MOJTy4€HHOTO pe3yibTara;

Co3ganue ycnmoBHM IS Pa3BUTHUS YMEHMH  IMPOEKTHO-HCCIIEAOBATEIbCKOM, TBOPYECKOU
JESTSIILHOCTH.

[IpennaraeMslii B mporpamMme 1o (PU3HKeE IepeueHb JIA00PATOPHBIX M MPAKTHYSCKHUX PaOOT SBIIICTCS
PEKOMEIOBAaHHBIM, YUUTEIb JCNIaeT BHIOOP MPOBEACHHS Ja00paTOPHBIX PAOOT U OIBITOB C YUETOM
WHIUBUAYATBHBIX OCOOEHHOCTEH 00yUYaIONTIXCA.

Oo61ee yucno yacos i uzydenus ¢pusznku — 140 gacos: B 10 kitacce — 72 gacoB (2 4aca B HEJIEINIO),
B 11 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COJIEPXXAHUE YYEBHOI'O ITPEJIMETA «®U3UKA» (FA30BBIN YPOBEHD)

10 xnacc

Paznen 1. ®usnka u METOIbI HAYYHOTO MTO3HAHUS.



®du3suka — Hayka o npupoje. Hayunbsie MeTobl TO3HAHMS OKpYyXkaroero Mupa. Poib skcriepumMenTa
¥ TEOPUU B MPOLIECCE MO3HAHUS PUPOABI. DKCIIEPUMEHT B (pH3HKeE.

MonenupoBanue GpU3NUIECKUX SBICHUN U TporieccoB. Hayunbie rumote3bl. GU3ndYecKue 3aKOHBI U
Teopur. [ paHUIIBI TPUMEHUMOCTH (PU3HYECKHX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Ponp u mecTo ¢pu3nku B HopMUPOBAaHMM COBPEMEHHOW HAy4YHOM KapTHHBI MMpa, B IPAKTUYECKOH
JESATEIBHOCTH JIFOJEH.

JleMoHcTpauum.

Amnanorosble U HU(PPOBbIE U3MEPUTENIbHBIE TIPUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.

Pa3nen 2. Mexanuxa.

Tema 1. Kunemaruka

Mexannueckoe JBUKeHUE. OTHOCUTENIBHOCTb MEXaHMYecKoro aBumxkeHus. Cuctema oTcuéra.
Tpaexropus.

Ilepemerienue, ckOpocTh (CpeHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepHalbHON
TOYKH, UX IIPOEKIIUHU HA OCH CUCTEMBI KOOpaAuHaT. Cl0KeHUE NEPEMEILLIEHUH U CII0KEHUE CKOPOCTEM.
PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBHXKeHUE. |'paduku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS MaTEpPUaIbHON TOUKA OT BPEMEHHU.

CBobOogHOE TazieHne. Y CKopeHne CBOOOTHOTO TaICHUS.

KpuBonuneiinoe aBuxkeHue. JIBUKEHHE MATEPUAIBHON TOYKH MO OKPY>KHOCTH C MOCTOSIHHOM 10
MOJYJII0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHass ckopocTh. Ilepmon u vactora oOpaiieHus.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: CITUOMETD, JBUKEHUE CHAPSI0B, LICTIHbIE
U PEMEHHBIE NIEpEauH.

JleMOHCTpaLuH.

Mopens cucteMsl OTCUETA, UILTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUS.
ITpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nBrxeHus Tena, OpoleHHOTo MO/ YTJIOM K TOPU30HTY U TOPU30HTANBHO.
N3mepenue yckopeHus CBOOOJHOTO MaJeHHUsL.

HamnpaBnenue ckopocTy Npu ABUKEHUU 11O OKPYKHOCTH.

VYdeHnueckuit 3KCIepuMEHT, 1a00opaTopHbIe pabOoThI

N3ydeHne HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOW CKOPOCTH.
HccenepoBanue COOTHOLIEHUS MEK Y Iy TSAMHU, IPOMACHHBIMU TEJIOM 3 IIOCJIEI0BATEIbHBIE PABHBIC
IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUJKEHHUH C HAYAJIBHOW CKOPOCTBIO, PABHOW HYIIIO.
N3yueHne nBUKEHN IIAapUKa B BI3KOW KUIKOCTH.

N3yyenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

[Ipunnnn otHOCcHTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. HEepImanbsHbele CHCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun cynepnosuuuu cuil. Bropoii 3akoH HeploToHa A maTtepuanbHON
To4kHU. Tpernii 3akoH Hbl0TOHA [UIs1 MaTEepUAIIBHBIX TOYEK.

3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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



Tpenue. Buael Tpenus (mokosi, ckonbxeHus, kaueHus1). Cuiia tperust. Cyxoe Tpenue. Cuna TpeHust
CKOJILKEHUS M cujia TpeHus nokos. Koaddumment tpenus. Cusa CONpOTUBICHUS MPU JBHKCHUH
Teja B JKUAKOCTH WJIM rase.

[TocTynarenbHOE U BpalaTeIbHOE JBMKEHUE a0COMIOTHO TBEPIOTO TEJa.

MOMEHT cuIbl OTHOCUTEIBHO OCH BpauieHus. [1nedo cuisl. Y ciloBus paBHOBECHS TBEPIOTO TeEa.
TexHudyeckue ycTpoicTBa U NPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, ABH)KEHUE UCKYCCTBEHHBIX
CILyTHUKOB.

JleMoHcTpauum.

SIBiieHME MHEpUUH.

CpaBHeHHE Macc B3aMMOJEHCTBYOINX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

CnoxxeHue CHil.

3aBUCUMOCTb CHUJIbI YIIPYTOCTH OT Je(OpMaLuu.

Hesecomocts. Bec Tena npu ycKOpEHHOM MOABEME U MAJICHUM.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buasl paBHOBecusI.

YdeHn4ecKuil IKCIIepUMEHT, 1a0opaTopHbIe PabOThI

N3yuenue neuxenus Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUINX B IPY>KWHE M PE3WHOBOM 00pasie, OT
ux nedopmManuu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akOHBI COXPAaHEHHSI B MEXAHUKE.

Hmnysbc MaTepuanbHOM TOUKH (Tella), CHCTEMbI MaTepHaIbHBIX TOUeK. VIMIyJIbC CHUIIBI M U3MEHEHHE
UMITyJIbCA TeJla. 3aKOH COXPAaHEHUsI UMITyJIbca. PEaKTUBHOE JBUKECHHUE.

Pa6ora cunbl. MOIIHOCTH CHUIIBI.

Kunernueckas sHeprust MarepuagbHOM TOUukH. Teopema 00 U3MEHEHUN KUHETUYECKOM HEPTUH.
[lorenunaneHas sHeprud. lloTeHuumanbHas sHepruss ynpyro JaeOPMUPOBAHHON MPY>KUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HENOTEHIMAIbHbBIE CHIIBL. CBsi3b pabOThl HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM
MEXAaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPTUH.

VYnupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuyeckue ycTpoiicTBa U MPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KONEP, MPY>KUHHBIN MHUCTOJIET,
JBUKEHHE PaKeT.

JleMoHcTpanum.

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxTnBHOE ABMKEHIE.

[lepexoa moTeHIIMATEHON YHEPTUU B KHHETHYECKYIO 1 00paTHO.

YdeHuueckuit 3KCIIepUMEHT, J1a0opaTopHbIe padoThI

N3yuenune abCONMOTHO HEYNIPYTOro yJapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.
HccnenoBanue cBsi3u pabOThl CUJIBI ¢ M3MEHEHHMEM MEXaHWYEeCKOW JHEepruu Teia Ha Ipumepe
PaCTSKEHUS PE3UHOBOIO XKIyTa.

Paznen 3. MonekynspHas ¢pusrka U TEPMOJIAHAMHUKA.



Tema 1. OcHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH.

OCHOBHBIC TIOJIO)KEHUSI MOJICKYJIIPHO-KMHETHYECKOW TEOPUHM M WX OINBITHOE OOOCHOBaHHE.
BpoynoBckoe nBmwxkenue. Auddysusa. Xapakrep IBHKEHUS M B3aMMOJICHCTBHS YacTHUI] BEIIECTBA.
Mopenu cTpoeHHUsI ra30B, KUAKOCTEH U TBEPBIX TeJl U OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3mepsl Mmosiekys. KonnuectBo Bemectsa. [loctosinHas ABoraapo.
TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remnepatyp Llenscus.

Mopaenb naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UIECAIBHOTO
raza. AOCOJIIOTHAsI TeMIiepaTypa Kak Mepa cpelHel KHHETUYECKOW PHEPTHH TEIIOBOTO JIBHKEHUS
yactuy rasza. [llkama temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenpeneeBa—
Kunaneiipona. 3akon Jlanbrona. M3omporeccsl B MaealbHOM Ta3e € MOCTOSHHBIM KOJIHMYECTBOM
BemiecTBa. ['padudeckoe mpencTaBieHHe U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.
TexHu4YecKue yCTPONUCTBA U MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

JlemoHcTpamuu.

OnbIThI, JOKA3bIBAIOUINE TUCKPETHOE CTPOCHHE BELIECTBa, GoTorpaduu MOJEKYNl OpraHHYeCKHUX
COETUHEHUH.

OmnpiTel 10 AU Py3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUIKECHHUS.

Mogens onbiTa LltepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOEHCTBHUS.

Mopaeinb, HIUTFOCTPUPYIOLIAs IPUPOLY JNABJICHUS ra3a HA CTEHKHU COCYJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UIEATIBHOTO ra3a, 30IpOLECCHI.

VYdeHnueckuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOThI

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpEeHHH 00bEéMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. OCHOBBI TEPMOJIUHAMUKH.

TepmoanHamuueckasi cuctema. BHyTpeHHss1 SHEprusi TEpMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHenus. KonnyectBo Temnorsl v paboTa. BHyTpeHHss 3HEprysi 0JHOATOMHOTO UJI€AIbHOTO Ta3a.
Bunel Temionepenauu: TEMIONPOBOJAHOCTb, KOHBEKUHUS, HW3JIyYEHHE. YIEIbHAs TEIIOEMKOCTh
BeniecTBa. KoamuecTBo TEMIOTHI MpH TEIJIONEpenaye.

ITonsatue 06 aguabatHoM mnporuecce. [lepBbiit 3akoH TepMoanHamMuKH. [IpuMeHeHne nepBoro 3aKkoHa
TEPMOJIMHAMUKH K H3omporieccam. I'padudeckas HHTEprpeTanus paboTh raza.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B IpUPOJE.

TeruioBble MamuHbl. [IpuHIMNBI nelcTBUS TEIUIOBbIX MamuH. I[IpeoOpa3oBaHus sSHEpruu B
TerioBbIX MamuHax. Koadduuuent nonesnoro neictus teroBoit Mamuusl. [ukn Kapho u ero
KO3 (HULIMEHT MOJIe3HOro JEHCTBUS. DKOJIOrHUECKre TPOOJIeMbl TEMII0IHEPTETHKY.

TexHudeckne yCTpOMCTBA M IPAKTHYECKOE NPHMEHEHHWE: JIBUTATelb BHYTPEHHETO CrOpPAaHMI,
OBITOBOM XOJIOAUIBHUK, KOHIAUITUOHED.

JleMoHcTpanuu.

V3MeHeHne BHYTpEHHEH SHEPTHH Teja MPU COBEPILIEHUH pabOThI: BHUIET IPOOKH M3 OYTBLIKU MO
JeWCTBUEM C)KaTOro BO3/AyXa, HarpeBaHue »d(upa B JaTyHHOH TpyOke myTEM TpeHuUs
(BuIEOIEMOHCTpAITHS ).

W3meHneHue BHyTpeHHEH 3HepTruu (TemMrepaTyphl) Tejla Ipu TeIuionepeaaye.



OmnbIT 110 aqMabaTHOMY PACIITUPEHUIO BO3/yXa (OIBIT ¢ BO3YIITHBIM OTHUBOM).

Monenu mapoBoil TypOHHBI, ABUraTeNsi BHYTPEHHETO CTOPaHUsl, PEaKTHBHOT'O JIBUTATEJIs.
YdeHn4ecKuil 3KCIIepUMEHT, 1a00opaTopHbIe pabOThI

N3mepenue yaenbHou TeII0EMKOCTH.

Tema 3. ArperatHble coctossHUs BenecTBa. Da3oBbie nepexobl.

[TapooOpa3zoBanue u koHaeHcanus. Mcrnapenwe u kureHue. AOCONIOTHAsET U OTHOCHTENbHAs
BJIQXKHOCTh BO3Ayxa. HacelmeHHBIH map. YienbHas TeIUioTa MapooOpa3oBaHUs. 3aBUCHUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUSI.

Teépmoe Temo. Kpucramnuueckue u amopdHbIe Tela. AHU30TPOIHUSI CBOWCTB KpHUCTAIOB. JKuakue
kpuctaibsl. CoBpeMeHHble Marepuaibl. [lnaBneHune W Kpucramimzauus. YJellbHas TEoTa
iassenus. Cyonumanusi.

VYpaBHeHuUE TEIJIOBOTO OanaHca.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KAITOPUMETP,
TEXHOJIOTMM TMOJYYEHHUs COBPEMEHHBIX MAaTE€puajoB, B TOM YHCIE€ HAHOMATEpHUAJIOB, M
HaHOTEXHOJIOTHUH.

JlemoHcTpamuu.

CBolicTBa HAaCBHIIIEHHBIX MIAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUM.

Crioco6b1 U3MEPEHHS BIAXKHOCTH.

Habnronenne HarpeBaHus U TUIaBJICHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJlJIOB.

VYdeHnueckuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOThI

N3mepeHne OTHOCUTEIBHOMN BIaKHOCTH BO3TyXa.

Paznen 4. Dnexrponunamuka.

Tema 1. DnexkrpocraTuka.

OnexTpuzanus Ten. DiekTpuueckuid 3apsna. /[[Ba Buma snexkTtpuueckux 3apsiioB. [IpoBogHuKWH,
JUBJIEKTPUKHU U MOTYIIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHbli 3JIeKTpUUECKHM 3apsi. DIEKTPUUECKOE MOoJIe.
HanpsxénHocTh 3mekTpryeckoro nosst. [IpuHIUN Cyneprno3unuu 3JaeKTpUYecKux mnojel. JInaun
HANpPsKEHHOCTH AIEKTPUYECKOTO TTOJIS.

Paborta cun snekrpocrarnyeckoro mnois. Ilorenuman. Pasnocte morennumanos. [IpoBoaHuku u
JOUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM IoJIe. J{ManekTpruyeckas IpOHUIAEMOCTb.

OnexTpoéMkocTb. KoHaeHcaTop. DIeKTpOEMKOCTh INIOCKOTO KOHAEHCATOPa. JHEPTUS 3apPsHKEHHOTO
KOHJIEHCATOopA.

TexHuueckue yCTpoilcTBa U  MPaKTUYECKOE IPUMEHEHHE: JJIEKTPOCKOI,  3JIEKTPOMETP,
ANEKTPOCTATUYECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHIEHCATOpP, KOMHUPOBAIbHBIN
anmnapar, CTpyWHBIM IPUHTED.

JleMoHcTpanuu.

Y CTpOUCTBO U MPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3aumojeiicTBue HA3IEKTPU3OBAHHbBIX TEJ.

DNEKTPUUECKOE T10JIE 3apsKEHHBIX TEII.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.



JIM3IIEKTPUKY B 3JIEKTPOCTaTUUECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOPa OT IUIOWIAAU IJIACTUH, PACCTOSHUSA MEKIY
HUMHU U IUIJIEKTPUYECKON TPOHUILIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Y4eHnuecKkui IKCIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IToCTOSIHHBIN 3JIEKTPUYECKHI TOK. TOKH B pa3jIMyHbIX Cpejiax.

DNEeKTPUYECKHUM TOK. Y CIIOBHSI CYLIECTBOBAHUS AIEKTPUUECKOT0 ToKa. Mctounuku Toka. Cuia Toka.
[TocTosiHHBIN TOK.

Hanpsokenue. 3akon Oma Ju1s ygacTka LETH.

DNEeKTPUUECKOE CONPOTUBJIEHHE. YAENbHOE CONpoTHBIEHUE BemecTBa. IlocnenoBarenbHoe,
napajuiesIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOJHHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTh 3JEKTPHUECKOTO TOKA.
DNEeKTpOABUKYILAs CUjla U BHYTPEHHEE CONMPOTHUBIIEHUE UCTOYHUKA TOKA. 3akOH OMa JJid MOJHOU
(3amMKHYyTOM) 3neKkTprueckoi 1enu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAsi MPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTHUBIICHUS METAJIOB OT
temieparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHAsI U IPUMECHAs IPOBOAMMOCTh NOJYNpoBOJHUKOB. CBolicTBa P—N-
nepexona. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNEKTPUUYECKUH TOK B pacTBOpax M pacIulaBaxX JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS JUCCOLUALMS.
OneKTponus.

OneKTpuuecKnuid TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.
TexHudyeckue ycTpoiicTBa M IPAKTUYECKOE NPUMEHEHHUE: AaMIIEPMETP, BOJBTMETP, PEOCTAT,
MCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHbIe IPUOOPHI, TTEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COINPOTHUBIIEHUS, BAKyYMHBIM JHOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYyIPOBOJIHUKOBBIN U0,
rajibBaHUKa.

JleMoHcTpanum.

W3mepenue cuibl TOKa U HANIPSIKEHUS.

3aBUCUMOCTD CONPOTHUBJICHUS LUJIMHAPUYECKUX ITPOBOAHUKOB OT JUIMHBI, IUIOIIAAU MOIEPEYHOTO
CEYEeHMS U MaTepHaa.

CMenianHOE COEJUHEHHE TPOBOJHUKOB.

IIpsimoe n3mepenue 3eKTpoABHKYILEN cuilbl. KOpoTkoe 3aMblKaHKE ralbBaHUUECKOIO AJIEMEHTA U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psaa 1 IpOBOAMMOCTb BO31yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

YdeHuueckuit 3KCIIepUMEHT, J1a0opaTopHbIe padoThI

N3y4yeHne cMEIIaHHOIO COEMHEHUS PE3UCTOPOB.

N3mepenne 3neKTpoABMKYLIEN CHUIIbl NICTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTUBIICHMUS.
Hab6mronenune snexrposnusa.

MexnpeaMeTHBIE CBSI3H.



W3zydenue kypca ¢puznku 6a30Boro ypoBHs B 10 Ki1acce OCyIIECTBISIETCS ¢ YIETOM COJepKATEITbHBIX
MEXITPEIMETHBIX CBsI3€H C KypcaMu MaTeMaTUKH, OUOJIOTUH, XMMUH, Teorpadui U TEXHOJIOTHH.
Me:xnpeaMeTHbIE TOHATHS, CBA3aHHBIE C M3YUYEHHUEM METOJOB HAy4HOI'O II03HAHUSA: SIBICHHUE,
Hay4dHbIi (akT, rumoresa, (pU3MUECKas BEIWYMHA, 3aKOH, TEOpUs, HAOIIOJCHHE, JKCIICPHUMEHT,
MOJIETIUPOBAaHUE, MOJEIIb, U3MEPECHHUE.

MaremMaTHka: pelleHHe CUCTEMbl ypaBHEHMH, JMHeiHas (yHKIMs, napabosia, runepbona, uX
rpaduKd U CBOWCTBA, TPUIOHOMETPUYECKHE (PYHKLHUHU: CHHYC, KOCHUHYC, TaHI€HC, KOTaHIEHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOKAECTBO, BEKTOPBI U UX IIPOEKIIMH HA OCH KOOPAMHAT, CII0KEHUE
BEKTOPOB.

Buonorusi: MexaHn4yeckoe IBM)KEHUE B JKUBOW mpupoze, 1udpdysus, 0cMocC, TEIUIOOOMEH >KHUBBIX
OpraHu3MoOB (BU[bl TEIUIONEPENaul, TEIJIOBOE PaBHOBECUE), DJIEKTPUUECKUE SIBJICHUS B >KUBOMN
IIPUPOJIE.

XUMHSA: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAS
Macca, TEIUIOBBIE CBONMCTBA TBEPABIX T, KUAKOCTEH U ra3oB, MEKTPUUECKUE CBOMCTBA METAILIOB,
NEKTPOJINTUYECKAS IUCCOLMALINSL, TAJIbBAHUKA.

I'eorpadus: BIa)xHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

TexHonorus: npeodpa3oBaHue ABUKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUSI B TEXHUKE,
MOJLIMITHUKY, MCIIOJNb30BAHUE 3aKOHA COXPAHEHUS HMIyJbCa B TEXHHUKE (pakera, BOJOMET U
Apyrue), JBUTAaTelb BHYTPEHHETO CrOpaHUs, MapoBas TypOuHa, OBITOBOW XOJOAWIBHUK,
KOHUIIMOHEP, TEXHOJIOTUH MOIYYEHHUsS] COBPEMEHHBIX MaTEPUAIOB, B TOM YHUCIIE€ HAHOMATEPUAJIOB,
U HAHOTEXHOJOIMH, OHJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTpONpHOOpOB, KCEPOKC,
CTpYWHBIM TPHUHTEp, JJIEKTpOHArpeBaTelbHble NPHOOPHI, 3IEKTPOOCBETUTENIbHBIE MPHOOPHI,
rajlbBaHUKa.

11 KJTACC

Paznen 4. Dnexrpoaunamuka.

Tema 3. MarauTHoe nojyie. DIeKTpOMarHuTHasi MHIYKLHUS.

[TocTostHHBIE MarHuThbl. B3amMoaeicTBHE NOCTOSHHBIX MAarHuTOB. MarHutHoe mnosue. Bekrtop
MarHuTHOM MHAYKIMH. [[pyHIMN cynepno3uium MarHuTHBIX Tosiel. JIMHUM MarHUTHOW MHTYKIIUH.
KapTtuna nuHuil MarHuTHOW MHAYKIMU MOJIS TOCTOSTHHBIX MarHuTOB.

MarautHoe 1nojie MpoBOAHMKA ¢ TOKOM. KapThHa JMHUI MHAYKIMM MarHUTHOTO MOJS JUIMHHOTO
IIPSIMOTO MPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJ-HUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcreaa.
B3aumoseiicTBue NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HaIlpaBJICHUE.

Cuna Jlopenua, e€ Monynap W HampaBiieHHE. [[BH)KEHUE 3apsyKEHHOM 4YacTHUIbl B OJTHOPOJIHOM
MarHuTHOM noJie. Pabota cumer JlopeHiia.

SIBnenue 3neKTpOMarHuTHOW MHAYKIMU. [[0TOK BEKTOpa MarHUTHOM MHIYKIMHU. DJIEKTPOABHKYIIAsS
CuJia MHAYKIMH. 3aKOH JIE€KTPOMAarHUTHON MHAYKImK Papanes.

BuxpeBoe 31eKTpUUYeCKOe MoJe. DNEKTPOABIKYIIAA CUIa UHAYKIIMA B IPOBOJHUKE, IBUKYILIEMCS
MIOCTYIIATEILHO B OJJHOPOJHOM MarHMTHOM IOJIE.

IIpaBuio JleHuna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHIYKINU. DJIEKTPOABHIKYILAs CUJIa CAMOMHIYKIIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.



TexHuyeckue ycTpocTBa U NPAKTUUECKOE IPUMEHEHHE: TIOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPO/ABUIaTENb, YCKOPUTENIN AIEMEHTAPHbBIX YACTHLI, UHAYKIIMOHHAS TE€Yb.

JleMoHcTpanuu.

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM IIOJIEM.

JInHUYM MHIYKIUY MarHuTHOTO I1OJIA.

BsaumoneicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBieHUE ANEKTPOMArHUTHOM MHYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTbD JIEKTPOJBUKYILEH CHIIbI MHIYKIIUU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MIOTOKA.
SIBneHne caMOMHIYKIMH.

YdeHn4eckuil 3KCIeprUMEeHT, Ja00opaTOpHbIe paboThI.

W3y4eHre MarHuTHOTO NOJISl KaTyIIKH C TOKOM.

HccnenoBanue NeMCTBUSA OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBI€HUS AIEKTPOMarHiTHOM NHIYKIIUH.

Paznen 5. Konebanust 1 BOJIHBI.

Tema 1. MexaHu4yeckue U 3JIEKTPOMAarHUTHBIE KOJICOAHNSI.

KonebarenbHast cuctema. CBOOOJHBIE MeXaHMYeCKUE KojeOaHusa. ['apMoHuyeckue KoseOaHus.
Ilepuon, wacrora, ammuutyaa u ¢asza konebanuil. IlpyxuHHBIH MasTHUK. MaTeMmaTH4ecKui
MasTHUK. YpaBHEHHE I'apMOHUYECKUX KojieOanuil. [IpeBparieHne sHepruu Mmpu rapMOHHYECKHX
KOJICOAHUSX.

KonebarenbHblil KOHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHBIE KOJeOaH!s B UeaIbHOM KoJeOaTeTbHOM
KOHTYype. AHAJIOTUS MEXKIy MEXaHHUYECKUMH U 3JIEKTPOMArHUTHBIMH KoyiebaHusmu. Dopmyna
TomcoHa. 3aKOH cOXpaHEHUS SDHEPTHU B UJICAIbHOM K0JIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxawmux KoyiedaHusx. BoiHykeHHbIe MexaHnyeckue konebanus. Pezonanc.
BbIHYyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[lepemennbiii TOK. CHHycOMIaJdbHBIH TMEpEeMEHHBIH TOK. MOIIHOCTh TEPEMEHHOIO TOKA.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUEHNUE CHIIBI TOKA U HAIPSyKEHUS.

Tpancdopmarop. IlpousBoncTBo, mepenaya U MOTpeOJeHHE  DICKTPUYECKOH  SHEpruu.
OKOJIOTHYECKME PUCKM TIpU TNPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HCHOIB30BaHUSA
AJIEKTPO3HEPTUHU B ITOBCETHEBHOM JKU3HH.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE INPHUMEHEHME: SJIEKTPUUYECKHA 3BOHOK, T'€HEpPaTop
MIEPEMEHHOT0 TOKa, JIMHUU AJIEKTporepeaay.

JleMoHcTpanum.

HccnenoBanue mnapamMeTpoB KoJjieOaTeIbHOM CUCTEMBbl (MPYKUHHBIM WM MaTeMaTHUYeCKui
MAasiITHUK).

Habmronenue 3aTyxaronmx KojaebaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB0oOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS.



OciworpaMMsl (3aBUCUMOCTU CHJIBI TOKA U HANpPSKEHUS! OT BPEMEHM) ISl DJIEKTPOMATrHUTHBIX
KOJICOaHUH.

Pe3oHanc mnpu 1OCIENOBAaTENIbHOM COEAUHEHMM PE3UCTOpa, KaTyIIKM WHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mopeinb TUHUYU 3NEKTPOIIepeaayuH.

Y4eHnuecKkui IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

HccnenoBanue 3aBUCMMOCTH MEepUO/ia MAJIbIX KoJieOaHUil rpy3a HAa HUTU OT JJUHBI HUTH U MaccChl
rpysa.

HccnenoBanue NEPEMEHHOT0 TOKa B LIENM U3 IOCIEN0OBATEIIbBHO COEIMHEHHBIX KOHIEHCATOpPA,
KaTyIIKU U PE3UCTOpa.

Tema 2. MexaHuueckue U 3JIEKTPOMArHUTHBIE BOJIHBI.

MexaHnueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnipocTpaHeHUs U JUIMHA
BosHBL. [lonepeunsie u npoaoabHbIe BoNHBL. UHTepdepenius u nudpakiys MEXaHUYECKUX BOJH.
3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CJIOBUS U3JIyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas opuenTauus
BekTOpoB E, B, V B anexTpomaruutHoil BonHe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPa)KEHHE,
npeJoMIIeHUE, mosipu3anus, audpakuus, narepdepernns. CKoOpocTh AEKTPOMArHUTHBIX BOJIH.
[Ikana 351eKTpOMarHUTHBIX BOJH. [IpuMeHeHNEe 371€KTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBI pauOCBA3YU U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAtOIIEeH CpeJibl.

TexHuyeckue ycTpoWcTBa M NPAKTHYECKOE IPUMEHEHHE: MYy3bIKAIbHBIE HMHCTPYMEHTHI,
yJIBTPa3ByKOBasl JUarHOCTHKA B TEXHUKE U MEIULIMHE, PaJap, paAUONPUEMHHIK, TEIEBU30pD, aHTCHHA,
tenepon, CBU-neus.

JleMOHCTpaLuH.

OO0pa3oBaHue U paclpoCTpaHEHHUE ONEPEYHbIX U MPOJOIBHBIX BOJIH.

KoneOmromnieecs Ten0 Kak HCTOUHUK 3BYKa.

Habntoienue otpakeHus U NpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Habmtonienue nntepdepeHny U AMPpakiiuy MEXaHUYeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnroneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMILJIUTY10H U 4acTOTOW KoseOaHU.
HccnenoBanue CBOWCTB JJEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, INPEIOMIICHHME, MOJIApU3aLus,
mudpakuus, tHTepEepeHIus.

Tema 3. Ontuka.

I'eomerpuueckas ontuka. [IpsimonrHENHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOM cpene. Jlyu
cBeTa. TOUeUHBIN NCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHU B TUIOCKOM 3€pKajle.
[Ipenomnenne cBera. 3akOHBI TMpeIOMIICHHUS] cBeTa. AOCOTIOTHBIM TOKa3aTeab MPETOMIICHHS.
ITonHOE BHyTpeHHEE oTpakeHue. [IpenenbHblil yroi NoJIHOro BHYTPEHHETO OTPaKEHUS.
Hucnepcus csera. ClioxkHbIH cocTaB Oenoro cera. L[Ber.

CoOuparomie 1 pacceuBatromue JUH3bl. ToHKast muH3a. POKYCHOE pacCTOSHUE M ONTHYECKas CUjia
TOHKOHN JHH3BI. [locTpoeHne n3o0pakeHHit B COOMparoIUX U pacceuBaloUX JuH3aX. Popmyna
TOHKOM JIMH3EL. YBEJIMUYCHHUE, TaBaeMOE JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.



BonnoBas ontuka. MuTtepdepenius cBera. KorepeHTHbIE UCTOYHHKH. YCIOBUS HAOIIOICHUS
MaKCHUMyMOB U MUHUMYMOB B MHTEePQEPECHIIMOHHONW KapTHHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxus ceera. Audpakinuonnas pemérka. YcioBre HaOMOICHUS TTaBHBIX MAaKCUMYMOB TpHU
MaJeHu MOHOXPOMATHUECKOT0 CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY .

[Tonspuszanus ceera.

TexHuyeckue ycTpoiicTBa U MpakTUYeCKoe MPUMEHEHHUE: 0UKH, JIyMa, (poToamnmnapar, NpOeKIIMOHHbII
anmnapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKkIMOHHAs perIéTKa, MOJISPOUI.
JleMoHcTpanuu.

[TpsmMonuHEItHOE pacpocTpaHeHHEe, OTPAKECHHE U TpejioMieHre cBeTa. OnTHYecKue MpruOOpEI.
[TonHoe BHyTpeHHEee oTpaxeHnue. Moiens CBETOBO/IA.

HccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Hab6mronenue narepdepeHImu ceera.

Hab6mronenue qudpakiuum cBera.

Habmtonenue aucnepcuu cBera.

[Tomyuenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[TosrydeHnue ciekTpa ¢ TOMOIIbIO TU(PPAKIUOHHON PEIIETKY.

HabGrotenne nmonsipu3anuu cBeTa.

YdeHn4ecKuil SKCIIEPUMEHT, Ta0opaTopHbIe PabOTHI

N3mepenne nokazarens NpeoMIIEHUs CTEKIA.

HccnenoBanue cBOWCTB N300paKeHHId B TUH3aX.

Habmronenue aucnepcuu cBera.

Paznen 6. OCHOBBI clieIMANIbHON TEOPUHU OTHOCUTEIBHOCTH.

['paHunbl TNPUMEHUMOCTHM  KJIACCHUYECKOW MexaHukHu. llocTynaTel crneuManbHOM  TEOpHUH
OTHOCUTENILHOCTH: WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B  BaKyyMe, MPHUHIIUII
OTHOCHUTENIHOCTH DUHIIITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJTUHBI.

DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € YHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSI.

Paznen 7. KBanToBas ¢pusuka.

Tema 1. D1eMeHTBI KBAHTOBOU ONTUKU

®oronsl. opmyna [Inanka cBs3u SHEpPruu GOTOHA C €r0 YaCTOTONW. DHEPTUsl M UMITYJIbC (DOTOHA.
OtkpeiTue u wuccnenoBanue ¢otodrpdexra. Ombitel A.I. CroneroBa. 3akoHsl (oTodddexTa.
VYpasuenue DitnmreitHa s hotodddekra. «Kpacnas rpanumay» gororddexra.

JaBnenne cBera. OnwiTe! [1.H. JIeGenena.

XuMHuyeckoe IEHCTBHE CBETA.

TexHudyeckue yCTpoOMCTBa W MPAKTUUYECKOE MPUMEHEHHE: (OTOINEMEHT, POTOMATUHK, COTHEUHAS
Oarapesi, CBETOAUO.

JleMoHcTpanuu.

®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM IITACTHHOM.

UccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.

CBeTOoauOI.



Conneunas 6artapes.

Tema 2. Ctpoenue atoma.

Mopnens aroma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -yactuil. [lmanerapHas mozenb
aroma. [loctynatel bopa. M3nyuenune u mornomeHne (GOTOHOB NpU MEPEexojae aToMa C OJHOTO
YPOBHS 3HEpruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEW SHEPTHH aTOMa BOAOPOJA.
BousiHoBsie cBoiicTBa yacTtuil. Bonubl ge bpoins. KopnyckyisipHO-BOJIHOBOM Tyaiu3M.
CHOHTaHHOE U BBIHYKJEHHOE U3J1yYEHUE.

TexHuyeckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHHE: CIEKTPAIbHBIA aHAIU3 (CIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

JleMoHcTpanuuu.

Monens onbita Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmroienue nHeHvaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

YdeHn4eckuil 3KCIepuMEeHT, Ja00opaTOpHbIe paboThI.

Hab6mronenue nuHeH4aToro criekTpa.

Tema 3. ATomHOE spO.

DKCIEpUMEHTHI, JOKa3bIBAIOLINE CII0)KHOCTh CTPOEHHUS siipa. OTKpPbITHE PaiMO0aKTUBHOCTH. OIBITHI
Pesepdopna mo ompexneneHuio cocraBa paauoaKkTUBHOTO u3inydeHus. CpoiictBa anbga-, Oera-,
raMma-u3ilydeHus. BiausHue paaroakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OtkpeiTHE IpoTOHA U HeWTpoHa. HykinonHas moznens siapa I'elizenOepra—lBanenko. 3apsn sapa.
MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacrian. DJEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacnmaa. ['amma-uznmydyeHue. 3akoH
paZAMoOaKTUBHOIO pacnaja.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepHsle peakuuu. JlenieHne U CUHTE3 SAEP.

SAnepusiii peaktop. TepmosinepHblii cuHTe3. [IpoGneMbl M HEpCHNEKTHUBBI SAEPHON 3HEPIETHUKH.
DKOJOTMYECKHE aCIEeKThI s,IEPHON IHEPTETUKH.

DOnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOEHHUS U PETUCTPALIH FIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHbIE B3aUMOAEHCTBUS. EAMHCTBO (pM3NYEeCKO KapTHHBI MHpa.

TexHudyeckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHE: TO3UMETpP, Kamepa BuibcoHa, saepHbIil
peakTop, aToMHast 6om0a.

JleMoHcTpanum.

Cu€TurK HOHU3UPYIOIIMX YaCTHII.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PabOThHI

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Paznen 8. DneMeHTHI aCTPOHOMUU U aCTPOPU3HUKH.

Oranel pa3BUTUs acTpoHOMHUU. [IpuKitaqHOe 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMH.

Bun 3Bé3nH0r0 HebGa. Co3Be3us, spKue 3BE3/bI, IUTAHETHI, X BUIUMOE JIBHXKEHHE.

Conneunas cucrema.

Comnuue. ConHeuHasi akTUBHOCTh. McTouHuk sHepruum ConHua W 3BE3MA. 3BE3NBI, HX OCHOBHBIE
XapakTepuCTUKHU. JlmarpaMma «CHEKTPAJbHBIM KJIACC — CBETUMOCTH». 3BE3AbI TJIaBHOU



IIOCJIEI0BATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» s 3BE3]  TJIaBHOM
[OC/Ie0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHbIE IIPEACTABIEHUS O
IIPOUCXOXACHUHU U 3BoJonu CoslHLa U 3BE3/1. DTambl AKU3HU 3BE3I.

Mneunsiii [1yTs — Hama ["anaktuka. Ilonoxxenue u neuxenue Connua B ['anaktuke. Turbl ranakTuk.
Paguoranaxktuky u kBazapsl. YEpHBIE IBIPHI B ApaX raJIaKTUK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa606ma. PazOeranue ramaktuk. Teopus Bosbimoro
B3pbIBa. PenmukToBOE H3iydeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOiieMbl aCTPOHOMUM.

YdaeHuueckre HaOIIOICHHS.

HaGnronennss HEeBOOPY>KEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX TPHIOKEHUHA IS
OTIpEJICIICHUS] TIOJIOKEHHsSI HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHoOro nostyimapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

Ob6o0maroiee MOBTOPECHHE.

Ponp u3uku ¥ acTpOHOMUM B 3KOHOMUYECKOH, TEXHOJIOIMYECKOW, COLMAIBHOW M 3TUYECKOH
cdepax AATETHHOCTH YEJIOBEKA, POJIb U MECTO (DM3MKH W aCTPOHOMHH B COBPEMEHHOW HAy4YHOM
KapTHHE MHpa, POJib (U3NIECKON TeOpuH B (HOPMUPOBAHUH NIPECTABICHUN O (PU3NIECKOI KapTHHE
MHUpa, MECTO (PU3NIECKON KapTUHBI MUpa B 00IIEM

MexnpenMeTHbIE CBSI3U.

N3yuenue kypca ¢puznku 6a30Boro ypoBHs B 11 Ki1acce oCyIIecTBISIETCS ¢ YUETOM COJlepKaTeIbHbIX
MEXITPEIMETHBIX CBsI3€l C KypcaMu MaTeMaTUKH, ONOJIOTUH, XMMUH, Freorpaduu U TEXHOJIOTHH.
Me:XnpeaMeTHbIE MOHATHS, CBA3aHHBIE C M3YYEHHUEM METOJOB HAyYHOIO IIO3HAHUSA: SIBICHHE,
Hay4HbII (akT, rumoresa, ¢uU3MUecKas BEJIWYMHA, 3aKOH, TEOpUs, HAONIOJIEHHE, HKCIEPUMEHT,
MOZEIIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Matemaruka: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIMU: CHHYC, KOCHUHYC,
TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI M UX IIPOEKIUU HA OCU
KOOpJMHAT, CJI0)KEHHE BEKTOPOB, MPOU3BOJHBIE AJIEMEHTApHbIX (YHKUUH, MPU3HAKU MNOJ00US
TPEYroJbHUKOB, OIPe/IeJIeHHE MIIOAAN IUIOCKUX GUryp U o0béma Ted.

buonorusi: snexkTpuyeckue sSBICHHUS B KUBOM Npupoje, KoiebaTelbHble IBI)KEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOJE, ACUCTBUE pPallallui HA KUBbIE OPraHU3MBI.
XUMHA: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAJNIMYECKasl CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMYECKOHN PEIIETKY, CIIEKTPaIbHbBIN aHAIN3.

l'eorpadusa: MarHUTHBIE TOJIOCA 3€MJIM, 3aJI€KM MarHUTHBIX pyZd, (oTochéMKa 3eMHOMI
ITOBEPXHOCTH, MTPEACKA3AHNE 3EMIIETPSICEHUM.

TexHOMOrHs: JIMHMM DJEKTPONEpenay, TEeHepaTop IEePEMEHHOIO TOKa, JIJIEKTPOJBHUIaTeNb,
WHAYKIMOHHAS Te4yb, pajap, paguoNpuEéMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMSBI I10 ®U3UKE HA YPOBHE
CPEJIHEI'O OBILIIEI'O OBPA30OBAHMAL.

OcBoenne yueOHOro npeamera «Pu3uKa» Ha ypoBHE cpeaHero oomiero oOpa3oBaHus (0a30BBIi
YPOBEHb) [JOJDKHO OO0ECIEUYUTh JOCTH)KEHHE CIEAYIOIIUX JIMYHOCTHBIX, METANpEeIMETHBIX U
IIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.



JInuHOCTHBIE pe3yabTaThl OCBOEHMS yueOHOro npeamera «Pu3nkay JO0IKHBI OTpaXkaTb TOTOBHOCTD
U CIIOCOOHOCTHh OOYyYaroIUXcs pPYKOBOJCTBOBAThCS C(HOPMHPOBAHHON BHYTPEHHEH IO3UIMEH
JUYHOCTH, CHUCTEMOH LIEHHOCTHBIX OpUEHTALWH, TIO3UTHBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIINX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO
OMBbITA U OIbITA JEATEIBHOCTH B IPOLIECCE PeaIu3alMi OCHOBHBIX HAIIPABJICHUN BOCIUTATEIbHOU
NEeATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpax1aHCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh T'PAXKAAHCKOW MO3UIMHU OOYYAIOLIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOT'O
YjieHa POCCHICKOT0 O0IIEeCTBa;

MIPUHATHE TPAJAULMOHHBIX O0IEYETIOBEUECKUX TYMAaHUCTUUECKUX M JEMOKPAaTUYECKUX LIEHHOCTEN;
TOTOBHOCTb BECTH COBMECTHYIO JIESATEILHOCTh B UHTEPECAX I'Pa)k/IaHCKOI0 00IEeCTBa, y4acTBOBATh
B CaMOYIIPaBJIEHUU B 00pa30BaTelbHON OpraHu3aluu;

yYMEHHE B3aUMOJICHCTBOBATh C COI[MAIILHBIMU MHCTHUTYTaMH B COOTBETCTBUM C UX (YHKIHUSIMHU U
Ha3Ha4YCHHEM;

TOTOBHOCTb K TYMaHUTAapHOU U BOJOHTEPCKON JIE€ATEIbHOCTH;

2) NaTpUOTHUYECKOTO BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTH POCCUHCKOM IpakTaHCKOW UACHTHYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKEHHUSIM POCCUHCKHMX YYEHBIX B
obmacT (pU3MKH U TEXHHKE;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO OBE/ICHUS;

CIOCOOHOCTh OIIEHHWBAaTh CUTYAllMI0 M TIPUHUMATh OCO3HAHHBIE PELICHMs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEIBHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

4) 5CTETUYECKOTrO BOCITUTAHHUS:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas O3CTETUKY HAay4YHOIO TBOPYECTBA, IMPHUCYIIETO
¢bu3nyecKoil HayKe;

5) Tpy10BOr0 BOCITUTAHUS:

MHTEpEC K pazNuyHbIM chepaMm MpodecCHOHATbHONU JESATENIbHOCTH, B TOM YMCIE CBS3aHHBIM C
¢u3MKoil M TEXHMKOW, yMEHHe COBeplIaTh OCO3HAHHBIM BbIOOp Oynymedl mnpodeccun u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPA30BaHMIO B 0071aCTH (PU3UKH HA TPOTSHKEHUN
BCeM KU3HU;

6) 9KOJOrMYECKOTO BOCITUTAHHMS:

c(hOpMHUPOBAHHOCTH SKOJIOTMUECKOH KYJIBbTYpPbl, 0CO3HAHHE TTI00aIBHOI0 XapaKkTepa SKOJIOrHUeCKUX
npo0em;

IJIAHUPOBAHUE M OCYIIECTBIICHHE JCUCTBUUA B OKpYXKAlOIIEW Cpelie Ha OCHOBE 3HAHUA LeNel
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

Pacmmpenue onbiTa €S TENBHOCTH YKOJIOTHYECKON HAPABIEHHOCTH HA OCHOBE UMEIOINXCS 3HAHNUI
1o (uzuke;

7) LIEHHOCTH HAyYHOTO IMO3HAHUSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(bU3UYEeCKOI HAYKH;



OCO3HAaHWE IICHHOCTH HAYYHOW JEATEeIbHOCTH, TOTOBHOCTH B IMPOIECCe H3yYeHUs (HU3HKHU
OCYIIECTBIISTH MPOSKTHYIO M UCCIIEIOBATEIILCKYIO e TEIILHOCTh HHIMBUYaIbHO U B TPYIIIIE.

B mporecce mocTHKeHUs THMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MTPOTPAMMBI IO (PU3UKE JIJIST YPOBHS
CpeaHero o0mero oopa3oBaHus y 0OYYArOIIMXCSl COBEPIICHCTBYETCS IMOLMOHALHBIN HHTEIIEKT,
MPE/IoIararoIui copMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAILHOE COCTOSIHHE, BHIICTh
HaIPaBJICHUS Pa3BUTHUSI COOCTBEHHON IMOIMOHAILHOU C(ephl, OBITh YBEPEHHBIM B ce0€;
CaMOpEryJIMPOBaHUs, BKIFOYAIONIETO CAMOKOHTPOIIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 32 CBOE
MOBEJICHHE, CIOCOOHOCTh a/IallTUPOBATHCS K AMOIIMOHATLHBIM H3MEHEHHSIM H TIPOSIBIISITh THOKOCTb,
OBITH OTKPBITHIM HOBOMY;

BHYTpPCHHEH MOTHBAIIMH, BKIIOYAOIICH CTPEMIICHUE K JIOCTMDKCHHUIO MU W YCIEeXy, ONTUMHU3M,
WHUIUATHBHOCTh, YMEHHUE JICHCTBOBATh, HCXOIS U3 CBOMX BO3MOKHOCTEH;

AMITATUH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh IMOIMOHAIBHOE COCTOSHUE APYTUX, YUUTHIBATH
€ro MPH OCYIICCTBICHUU OOIICHHS, CIIOCOOHOCTh K COUYBCTBHIO U COTICPEIKUBAHUIO;

COIIMANILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C JPYTHMH JIFOJIbMH,
3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPaAMMbI CPETHETO OOIIET0 00pa30BaHUs OTPAKAIOT:
OBaeHne YHUBEPCATBHBIMU IO3HABATEILHBIMH JCHCTBUSIMMU:

1) 6Ga3oBBIC JIOTHUECKHE JCHCTBUS:

CaMOCTOSITENTLHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH IPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;
OTIPEICTIATH ENU JAeSITeIbHOCTH, 3a7]aBaTh MapaMeTPhbl U KPUTEPHUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;
pa3pabaThiBaTh IUIaH pEUICHHs MPOOJIEMBbI C Y4YETOM aHalIM3a HMEIOIIMXCS MaTepualbHBIX H
HeMaTepuaIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBBI B JESITENHbHOCTh, OLIEHUBATH COOTBETCTBHE PE3YyJIbTATOB IIENISIM, OIEHUBATH
PUCKH TIOCIICACTBHIA e TSIILHOCTH,

KOOPJIMHUPOBATH U BEITIOIHATH PA0OTY B YCIIOBUSAX PEATLHOTO, BUPTYJILHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BBIC UCCIIEIOBATENHCKHUE JCHCTBUS:

BIIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSIMHU U METOAaMU (DU3HUECKON HAYKH;
BIIA/IETh HABBIKAMU Y4E€OHO-HCCIIEIOBATENBCKOW U MPOSKTHON JEATENIBHOCTH B 00JacTu (PU3UKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITENIbBHOMY TIOUCKY METO/IOB pelIeHHs 3a/1a4 (PU3HIECKOTO
COJIepKaHUsl, IPUMEHEHHUIO PA3JIMYHBIX METO/I0B TTO3HAHHUS;

BJIQJICTh BHJIAMHU JCSATCILHOCTH 110 TIOJYYECHHUIO HOBOTO 3HAHWUS, €ro UWHTEPIIPETAIIHH,
MPeoOPa30BAHUIO W MTPUMECHECHHIO B PA3JIMYHBIX YYCOHBIX CHTYAIUsAX, B TOM YHCIIE MPH CO3JIaHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJISTH MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyalM3MpPOBaTh 3aJady, BBIIBHTaTh THIOTE3y €&
pellIeHus, HAXOIUTh apTYMEHTBI JJIsl I0Ka3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PEIICHUS;

aHAIIM3UPOBATh IMOJYYCHHBIE B XOJ€ PEIICHHUs 3aJaud pe3yJbTaThl, KPUTUUYECKH OIICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;



CTaBUTH M (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHON JEATEIILHOCTH, B TOM YHCIIE
IIPU U3yYeHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHUBATh PUOOPETEHHBIH OMBIT;

YMETh NEPEHOCUTH 3HAHUS O (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACITEIHHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUI'aTh HOBBIE UJEH, MIPEAIaraTb OpUrHHAIbHbIE TOJIXOAbI U PELLICHMUS;

CTaBUTb IPOOJIEMBI U 3aJ]auyl, JOIyCKAIOIMeE aJIbTEPHATUBHBIE PELICHHUS.

3) pabora ¢ uHbOpMaIuei:

BJIaJICTh HABBIKAMHU NOJIY4YEHHUs WH(POpMANMU (PU3MYECKOTO CONEp)KaHHUs M3 MCTOUYHUKOB PAa3HBIX
TUIIOB, CAMOCTOSITETIbHO OCYUIECTBIISTh IOWCK, aHAINW3, CHCTEMAaTH3alUI0 M HWHTEPIPETAILUIO
nHGOPMALUY Pa3IMYHBIX BUJOB U (POPM IPEIICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTH WH(OPMAIIHH;

UCMOJb30BaTh CPEACTBA MH(MOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTMH B pELIEHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPraHU3allMOHHBIX 3a7ady ¢ cOOJtoAeHHEeM TpeOoBaHUM
SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTHEHBI, pecypcocOepeKeHNs, IPABOBBIX U ITUUECKUX HOPM,
HOpM MH(}OpMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UYECKOTO COJEPKAHHWS B PAa3IUYHBIX (Gopmarax C y4ETOM Ha3zHAUCHUS
uHbOpMAIMM ¥ [EJIEBOM ayIUTOPHH, BBHIOMpas ONTUMAIbHYIO (OpMy TMpPEACTaBICHHUS U
BU3YaJIN3aL1H.

OgnazieHre YHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

1) obmienwue:

OCYILECTBIIATH OOIIEHHE Ha YPOKaX (PU3UKU U BO BHE-YPOUHOM JESITEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKNA KOH(DIMKTHBIX CUTYAIlMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMECTHas JEATEIbHOCTD:

MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ HHIMBHYaJIbHON paboTHI;

BBIOMPAaTh TEMaTUKy M METOABl COBMECTHBIX MACWCTBUH C yd4€TOM OOIIMX HHTEPECOB, M
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUIEKTHBA;

MPUHUMATH IIeTTH COBMECTHOM JEATENbHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATH JCHCTBHS TIO €€
JOCTH)KEHHUIO: COCTAaBJIATh IUIAH JEMCTBUHM, pacnpenessTb pojud ¢ y4ETOM MHEHUN yYaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoTHI;

OLIEHMBATh Ka4yeCTBO CBOETO BKJIAJa M Ka)XJOT0 yYaCTHHKA KOMaHJIbl B OOIIMH pe3ysibTaT IOo
pa3pabOTaHHBIM KPUTEPUSIM;

MpeJuIarath HOBBIE TPOEKTHI, OIICHUBATH HJIEH C TIO3UIINU HOBH3HBI, OPUTHHAIBHOCTH, TPAKTHYECKON
3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETUYECKOE IIOBEJACHUE B PA3IUYHBIX CHTYAlHsX, IMPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh WHUITMATHBHBIM.

OBnajzieHne YHUBEPCAIbHBIMU PETYISTUBHBIMU JICHCTBUSMHU:

1) camoopranu3zanus:

CaMOCTOSITENIbHO OCYIIECTBIISITH MMO3HABATENbHYIO AEATEIBHOCTh B 007acTH (PM3UKU U aCTPOHOMMH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1a4H;



CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a]1a4, IUIAH BBIIIOJIHEHUS
MPAKTUYECKOH pabOThl € YYETOM MMEIOLIUXCS PECypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEAIIOYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclMpsATh paMKU Y4eOHOr0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUIH;

Jies1aTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO U MPOSABICHHUIO JPYyAULIUM B 00JACTH (U3UKU, MOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBCHbD.

2) CaMOKOHTPOJIb!

JlaBaTh OLEHKY HOBBIM CUTYAallUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBHE
pPe3yabTaTOB LEJSIM;

BJaJIeTh HaBbIKAMHU I[103HABAaTEIbHON pe(IEKCMM KaK OCO3HAHUS COBEpIIAEMBbIX ACUCTBUI U
MBICIIUTENIBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI peduIeKCUH TSl OLICHKH CUTYallH, BEIOOpa BEPHOI'O PEIICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELLIEHUS 10 UX CHUKECHHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB AESITEIbHOCTH.

3) npunsTHE ceds U PYTUX:

IIPUHUMATD ce0sl, IOHUMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MIPU3HABATh CBOE MPaBO U MPaABO JAPYTUX Ha OIMIUOKY.

IIpenmeTHble pe3yabTaThl OCBOCHHUS MporpamMmbl Mo ¢usuke. B mporecce nzydeHus kypca Kypca
¢u3uku 6a3oBoro ypoBHs B 10 kinacce o0y4daronuiics HayqYuTCs:

J€MOHCTPUPOBATh Ha MPUMEpPax poJib U MeCTO (U3UKU B (OPMHUPOBAHUM COBPEMEHHOW Hay4yHOU
KAapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON EATEIbHOCTH
JTIOJIEH;

YUUTHIBATh TPaHUIBl NPUMEHEHUS HW3YYEHHbIX (U3MUECKUX MOJIeNel: MarephalbHas TOYKa,
MHEepLHaJIbHas cUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, WACAIbHBIM ra3, MOJEINU CTPOCHUs
ra3oB, KUAKOCTEH M TBEPIABIX TeJl, TOYCUHBIM 3JIEKTPUUECKUN 3apsj MpHU pelIeHUH (PU3NUEecKUX
3ajady;

pacrio3HaBaTh (U3MUECKUe SBICHUS (MIPOLECChl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOEHMSI BELIECTBA U JJIEKTPOAMHAMMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHKE, CBOOOIHOE MaJIeHNE Tel, IBUKEHUE [0 OKPYKHOCTH,
UHepLUs, B3aumopeicteue Ten, nuddysus, OpOyHOBCKOE IBUKEHHME, CTPOCHUE >KUIKOCTEH u
TBEPABIX T, WU3MEHEHHE o0bEMa Ted MpU HarpeBaHUM (OXJaKIEHUH), TEIJIOBOE pPaBHOBECHE,
HCIIapeHue, KOHICHCAlNsl, TUTABJICHUE, KPUCTAIUIN3aMsl, KHIIEHUE, BIIAJKHOCTh BO3/1yXa, TOBBIIICHHE
JABJICHUS T'a3a [IPU €r0 HarpeBaHUU B 3aKPBITOM COCY/JIE, CBSI3b MEXy TapaMeTPaMH COCTOSIHUS raza
B U30IIPOLECCAX, IICKTPU3ALMS TEII, B3aUMOJECUCTBUE 3apsI0B;

OIMCHIBaTh MEXAHWYECKOE JBUKEHHE, HCIONb3ys (hU3MYECKHE BEIWYMHBI: KOOpIHMHATA, MYTh,
IIepEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHIA, UMITYJIbC TEJld, KHHETUYECKas JHEPIHUs,
MOTEHIMAJIbHAsE DHEPrusi, MexXaHuyeckas paboTa, MeXaHW4yecKas MOIIHOCTb; INpPH OINUCAHUU
IIPAaBUIIBHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIIOJIb3YEMBIX BEJIMUMH, UX 0003HAYEHUS U €AUHUIIB,
HaXOJAUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEIMUYNHAMM;



OIMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEN M TEIUIOBHIC SIBIICHUS, UCIHOJB3Yys (U3NUYECKUE
BEJIMYMHEL: IaBJICHUE ra3a, TeMIepaTypa, CpeIHssl KHHETHUECKast YHEPTHs XAOTHUECKOTO JIBHXKEHUS
MOJIEKYJ, CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPCHHSISI DHEPTHS,
pabota raza, KO3QPUIMEHT TOJIE3HOTO ACHCTBUS TEIJIOBOTO JIBUTATEIIS; TIPY ONMHCAHUH MPABUIHHO
TPaKTOBaTh (PU3UUECKHUI CMBICI UCIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS M €IUHUIIbI, HAXOAUTh
(GbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUYHUHY C IPYTUMH BEIMYHHAM;

OIHCHIBATh U3yUYEHHBIE SJIEKTPUUECKHE CBOICTBA BEILIECTBA U ANEKTPUUECKHUE SIBICHUS (IIPOLIECCHI),
UCIOJNB3Ysl (PU3UUECKHE BEJIMYUHBL: SJEKTPUUECKUN 3apsijl, MEKTPUUYECKOE o€, HANPSKEHHOCTh
T0JIsI, IOTCHIIMAJ, Pa3HOCTh MOTCHIIMAJIOB; TIPU OMHCAHUU TPABWIBHO TPAKTOBATh (DU3HUECKHMA
CMBICJI UCTIOJIb3YEMBbIX BEJIMYUH, MX 0003HAUCHUS U €IMHHUIIBI; YKa3bIBATh (JOPMYJIBI, CBSI3BIBAIOIINE
TaHHYIO (PU3UUYECKYIO BETMUUHY C IPYTHMH BETMINHAMH,

aHATM3UPOBATh (PU3UUYCCKUE TPOIECCHl U SBICHUS, HCIIONB3YsI PU3NICCKUE 3aKOHBI U MPUHIIHITHL:
3akoH BcemupHOro tsroteHus, |, |l u Il 3akonsl HproTOoHA, 3aKOH COXpaHEHUS MEXaHHMYECKON
SHEPrUM, 3aKOH COXPAHEHUS HMITYJIbCA, MPUHIMI CYNEPIO3UIUUA CUJI, TPUHIUI PABHOIPABUS
WHEPLUUATBHBIX CUCTEM OTCYETa, MOJIEKYJISIPHO-KMHETUYECKYI0O TEOPHIO CTPOCHHs BEIIEeCTBa,
ra3oBble 3aKOHBI, CBSI3b CpEOHEH KHHETHYECKOH OSHEpPTHMHM TEIUIOBOTO JBUKEHHS MOJIEKYT C
a0COIFOTHON TEMIIEpaTypoil, MEePBhIA 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPAHCHHS JICKTPHISCKOTO
3apsiga, 3akoH KynoHa, mpu 3TOM pasau4varh CIOBECHYIO (OPMYIUPOBKY 3aKOHa,  €ro
MaTEeMaTHYECKOE BBIPAXKEHUE U YCIIOBHS (IpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPUHIUIBI JICHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3ianyaTth yCIOBHS X O€30MAaCHOTO HCIOIb30BAHUS B MIOBCEIHEBHON KU3HU;

BBITIONHATh OKCIIEPUMEHTHl 10 HCCIENOBAHUIO (PU3NYECKUX SBICHHM U MPOIIECCOB C
MCIOJIb30BaHUEM TMPSMBIX, U KOCBEHHBIX U3MEPEHUH, IPH 3TOM (POPMYIHpPOBaAThH MpodIeMy/3aaady
U THUIOTE3y Y4eOHOTO IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO 000PYIOBaHHUS,
MIPOBOAMTH OMBIT U (OPMYITUPOBATH BHIBOIBI,

OCYIIECTBIISITh TPSMBIE W KOCBEHHBIC W3MEpPEHHUS (PU3NYCCKUX BEIMYMH, IPH TOM BBIOMpATH
ONTUMAJIBHBIA CIIOCOO W3MEpPEHUS W HCIOJB30BAaTh M3BECTHBIC METOJBI OICHKH TMOTPENTHOCTEH
U3MEPEHMUI;

WCCIIC/IOBATh 3aBUCHMOCTH MEXAy (PU3NYCCKUMHM BEIMYMHAMU C WCIOJIH30BAaHUEM IPSMBIX
W3MEpEeHUil, TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3yJIbTAThl MOTYYECHHOU
3aBUCHUMOCTH (pU3WYECKUX BETUYMH B BUJE TaONHIl U TpadUKOB, AeNaTh BHIBOIBI MO pe3ylibTaTaM
UCCIIeTIOBAHMS;

coOMroaTh MpaBmwiIa 0E30MacHOr0 TpyAa MPH MPOBEACHUM HCCIEIOBAaHHI B paMKax y4eOHOTO
IKCIIEPUMEHTa, YYeOHO-HCCIICIOBATEIbCKOH W IMPOCKTHOW JIEATEIBHOCTH € HCIIOJIb30BAHUEM
M3MEpUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

peniaTh pacyETHHIC 3aJ1a9H C IBHO 33JaHHON (PH3UIeCKON MOJICITBIO, UCTIONB3YS (PH3NUeCKHE 3aKOHBI
Y TIPUHIUIIBI, Ha OCHOBE aHAJM3a YCIIOBUS 3a7add BBIOMPATh (DU3MYECKYIO MOJICb, BBIICIATH
¢du3nyeckue BeMMYUHBI U (HOPMYINBI, HEOOXOAUMBIE [UIsl €€ pelleHHUs, MPOBOAUTH PACUEThl U
OLICHUBATh PEAILHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3NUEeCKON BETHUNHBL,

pemars KadecTBEHHbIE 3a/Jauyd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPCUYMBYIO  IICTIOYKY
paccyXJIeHUii ¢ UCTIONIH30BAaHUEM H3yUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3HUECKUX SIBIICHUN;
UCIIOJIb30BaTh MPH pEUIeHUH Y4eOHBIX 3a/lad COBpeMEHHbIE MH()OPMALMOHHBIE TEXHOJOTHH IS
MOKNCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALIMU U TPEACTABICHUS y4eOHOW M Hay4HO-TOMYJISIPHOM



nH(OpMAIIUHY, TIOTYYCHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYSCKU aHAU3UPOBATH MOyIaeMyO
nH(pOPMAIIHIO;

MIPUBOJIUTh TPUMEPHI BKJIAJa POCCUUCKHX M 3apyOCKHBIX yUEHBIX-(QU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJOTHI;

UCIIOJIb30BaTh TEOpPETHYECKHE 3HaHUS MO (PU3MKe B IMOBCEAHEBHOW XU3HU Uil oOecredeHus
0€30MacHOCTH IMPHU OOpalleHUH ¢ MpUOOpaMU U TEXHUYECKHUMH YCTPONCTBaMH, JUIsI COXpPaHEHHS
3JI0pOBbS U COOJIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY Kalollel cpeie;

paboTaTh B IpyMIie C BHITOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, IUIAHUPOBATh PabOTy TPYIIIIHI,
paIMoOHAIBbHO paclpelesiTh OOS3aHHOCTH W IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTYyallUsX, OLICHWBATh BKJIAJ] KKJIOTO M3 YYACTHHUKOB TPYIIBI B PEHICHHE paccMaTpUBaeMOi
pOOIIEMBI.

[IpenMeTHBIC pe3yibTaThl OCBOSHUS MPOTpaMMEI 10 (u3HKe. B mpormecce n3ydeHus Kypca Kypca
¢busuku 6a30Boro ypoBHs B 11 kitacce o0yyaronuiicss Hay4uTCs:

JEMOHCTPUPOBATh HA MpUMEpax poiib U MeCcTO (HU3UKU B (POPMHUPOBAHMHM COBPEMEHHOW HAyYHOMH
KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHON TEXHHUKHU U TEXHOJIOTUH, B MPAKTUYECKON 1EATEIHbHOCTH
JOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YVYHUTHIBATh TPAHHIIBI PUMEHEHUS M3YyYCHHBIX (U3MYSCKUX MOJCIICH: TOYCUHBIN SJCKTPHUCCKUN
3apsiy, JIyd CBETa, TOUCYHBI HCTOYHUK CBETA, SICPHAS MOJIC)Ih ATOMa, HYKJIOHHASI MOJIeTh aTOMHOTO
sJIpa Mpy penicHrr (PU3NIeCKuX 3a1ad;

pacmo3HaBaTh ()M3MUYECKHUE SIBJICHUS (IIPOLECChI) M OOBSACHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOW (U3UKH: DIIEKTPUYECKas MPOBOAUMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE IWCTBUS TOKA, B3aUMOJICHCTBIE MAarHUTOB, DJIEKTPOMATrHUTHAS UHAYKIIUS,
JeCTBHE MarHUTHOTO TOJIS Ha MPOBOJAHHMK C TOKOM M JIBHXKYIIUICS 3apsii, dJIEeKTPOMAarHUTHBIC
KojeOaHusT M BOJIHBI, NPSIMOJMHEWHOE paclpoCTpaHEHHE CBETa, OTPaKEHHE, MPEIOMIICHHE,
unTepdepeHius, TUGpaKius 1 NOIsSpHU3aIUsI CBETa, TUCTIEPCHs cBeTa, POTOITEKTPUIECKHM AP heKT
(boTtordexT), cBeTOBOE nMaBlieHHE, BO3HUKHOBEHUE JHMHEWYATOrO CIIEKTpa aToMa BOJOPOJA,
€CTECTBCHHAS U UCKYCCTBCHHAS PaJIHOAKTUBHOCTD;

ONMCHIBATh W3YYCHHBIE CBOMCTBa BemiecTBa (DJEKTPUYECKHE, MArHUTHBIC, OITHYECKUE,
ANMEKTPUYECKYIO TMPOBOJAMMOCTh PA3IUYHBIX CpPEI) M DJICKTPOMATHUTHBIC SIBJICHUS (IIPOIIECCHI),
UCIONB3Ys (PM3MUECKUE BETMUUHBL: SJICKTPUUECKUHN 3apsijl, CHIa TOKA, SJICKTPUUECKOE HAMIPSKEHHE,
ANEKTPUYECKOE COMPOTUBIICHHE, PAa3HOCTh MOTEHIIMANIOB, DJIEKTPOJBIKYIAs CUia, paboTa TOKa,
WHIYKIMST MarHUTHOTO Mouist, cujia Ammepa, cuina JIopeHna, WHAYKTUBHOCTh KaTYyIIKH, YHEPTHUS
ANEKTPUYECKOTO M MAarHUTHOTO TOJEH, MePUO U YacToTa KojieOaHUi B KoieOaTeIbHOM KOHTYPE,
3apsii W CHja TOKAa B TIPOIECCE TAapMOHHYECKUX DJICKTPOMATHUTHBIX KoyieOaHWH, (OKyCHOE
paccTosiHuEe W ONTHYSCKAsl CHJIA JIMH3BI, TPH ONMMCAHUU MPABWIILHO TPAKTOBATh (DM3HUSCKUNA CMBICIT
WCIIOJIb3YEMBIX BEJTMYNH, UX 0003HAYCHUS U €TUHUIIBI, YKa3bIBATh (DOPMYIIBI, CBA3BIBAIOIIUE TAHHYIO
(U3HYECKYIO BETHUNHY C APYTUMHU BEJTMYNHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBHIE SIBICHUS M TPOIECCHI, MCHONB3Yys (PU3NUYECKHE BEIMYUHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa, DHEPTUS M UMITYJbC (HOTOHA,
MEepHo] TOoJypaclanga, YHEPrusl CBsI3W aTOMHBIX sJ€p, NMpPHU OMHUCAHWU TMPABUIBHO TPAKTOBATh
(bu3MYECKUN CMBICIT UCTIONIB3YEMBIX BETTUYHMH, X 0003HAUEHUS M EAMHMIIBI, YKA3bIBATh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIUYHMHY C JAPYTUMHU BEIMYMHAMH, BBIYUCIATH 3HAUCHUE
(hbU3UYECKOI BEITMYHHBL,



aHAJTM3UPOBATh (PU3MUECKUE MPOLECCHl U SABICHHS, UCTIONB3Ys (PU3NYECKHE 3aKOHBI U TPUHIIMIIBL:
3akoH OMa, 3aKOHBI IIOCIEN0BATEIbHOIO M IAPAJIEIbHOIO COCIUHEHHS IPOBOJHHMKOB, 3aKOH
Jlxxoynsa—JIeHna, 3aK0H 3JIEKTPOMAarHUTHOM MHAYKIMH, 3aKOH IPSIMOJIMHEWHOIO pacipOCTpaHEHUs
CBETa, 3aKOHbl OTPAKEHUS CBETAa, 3aKOHbI IPEIOMIICHHS CBETA, ypaBHEHHE OWHIITEHHaA IS
¢boro3dexra, 3aKOH COXpaHEHMs] PHEPruH, 3aKOH COXPAHEHUS HMIIYJIbCA, 3aKOH COXPAaHEHUs
NEKTPUYECKOTO 3apszia, 3aKOH COXPAHEHHMs MacCOBOIO 4YHCINA, IIOCTyJnarbl bopa, 3akoH
paJMOAaKTUBHOIO pacmajza, HOpU O3TOM pas3indyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKO€e BBIPAXKEHNUE U yCIOBHUs (TPaHULBI, 00J1aCTH) IPUMEHUMOCTH;

OIIpE/EIATh HAIpaBICHUE BEKTOpAa MHAYKLIMU MAarHUTHOTO IIOJIS NPOBOAHMKA C TOKOM, CHJIBI
Awmrniepa u cuibl JlopeHua;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBAEMOE IJIOCKUM 3€pPKaioM, TOHKOH JINH30M;
BBITIOJIHATh  OKCIEPUMEHTBI TI0 HCCIEIOBAaHUIO (DU3MYECKHX SBICHHA H TIPOLIECCOB C
HCIOJIb30BAHUEM MPSMBIX, 1 KOCBEHHBIX U3MEPEHUI: IIpu 3TOM (HOopMyIUpOBaTh npodieMy/3aiady
U TUINOTE3y y4eOHOIro 3KCIepHUMEHTa, COOMpaTh YCTAaHOBKY H3 IPEIOKEHHOro 000py/10BaHuS,
IIPOBOJIUTH ONBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILLECTBIIATh NMpPSIMbIE U KOCBEHHBbIE M3MepeHHs (PU3NYECKMX BEJIMYMH, IPU 3TOM BBIOMpAThH
ONTUMAJIbHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKM MOrPEUIHOCTEN
U3MEPEHMU;

MCCIIEIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJTMYMH C UCIIOJIB30BAHNUEM IPSIMBIX H3MEPEHHIA: TIPU STOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCUPOBATh PE3YJIbTAThl MOJIYYEHHONM 3aBUCUMOCTH (PU3HMUECKHX
BEJIMYMH B BUJIE TaOIUI] U TpaMKOB, JeNaTh BHIBOJBI IO Pe3yJIbTaTaM UCCIIEIOBaHUS;

coOnoaTh MpaBuiaa 0e30MacHOro TpyJa NMpH MPOBEICHHUH HCCIEOBAaHMA B paMKax y4dyeOHOTro
HKCIEPUMEHTa, Y4eOHO-UCCIIEOBATENLCKOM M TNPOEKTHOW JEATENbHOCTH C HCIOJIb30BaHHEM
U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOpHOT0 000PYI0BAHUS;

pemaTh pacy€THBIE 3a/1a4H1 C SIBHO 33JaHHON (PM3MUECKON MOAEIBIO, UCHIOIb3Ys (PU3NUECKUE 3aKOHBI
U TPUHLUIBL, HA OCHOBE aHaJM3a YCIIOBUS 3a7aud BBIOMpaTh (DU3HUECKYIO MOJIENb, BBLIEIATH
¢u3nyeckue BeNMYMHBI U (HOPMYIbI, HEOOXOAUMbIE [UIsl €€ pelleHus, MPOBOAUTH PACUETHI U
OLIEHHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HAaYeHUs (PU3NUECKON BEIMUNHBL;

pelmars KayecTBEHHbIE 33/Jayd: BBICTpaMBaTh JIOTUYECKH HEMPOTUBOPEUMBYIO  IIETIOYKY
paccy’kKJIeHHMI ¢ MUCIIOIb30BaHUEM M3YUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (U3UYECKUX SBICHUM;
MCMOJb30BaTh MPU PELIEHUH Y4YeOHBIX 3a7ay COBPEMEHHbIe MH(OPMAIlMOHHBIE TEXHOJOTUU IS
MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAUN U IPEJICTABICHUS Y4eOHONH M Hay4YHO-TIOMYJISIPHON
uHpOpMaINH, MTOTyYeHHON U3 Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH aHAJU3UPOBATH MOJyYaeMyto
nH(pOpMaILHIO;

OOBSACHATH IPUHLUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOICTB, pa3inyaTh yCIOBHUS
nx 0e30MacHOro MCIOJIb30BaHUs B TOBCETHEBHOM JKU3HH;

MIPUBOJIUTH MPUMEpPHI BKIIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pPa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKH W TEXHOJIOTUH;

UCMOJb30BaTh TEOPETUUECKHUE 3HAHUS MO (U3UMKE B TMOBCEAHEBHOM JKM3HM s oOecredeHus
0e30macHOCTH NpU OOpaIleHUuH ¢ MpUOOpaMM U TEXHUYECKHMMHU YCTPOIMCTBaMH, Ul COXPaHEHMS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TMOBEICHUS B OKpYXKaroleil cpere;

paloTaTh B IpyIIie C BHIIOJHEHUEM PA3IMYHBIX COLUANIBHBIX POJICH, IIAHUPOBATh PaObOTY IPYIIIbI,
palMOHANIBHO paclpenenaTh O0S3aHHOCTH M IIJIAHUPOBATh JEATENbHOCTh B HECTAHAAPTHBIX



CUTyalusX, OUCHUBATH BKJIAA KaXAOTO0 M3 YUYACTHUKOB TI'PYIIIbL

poOIEMBI.
TEMATHUYECKOE INTAHMPOBAHUE
10 KJIACC

B pEIIEHHE paccMaTpUBaecMoOn

Ne |HammeHOBaHHE pa3ieiioOB M TEM IIPOrPaMMBI
1/

KonnuectBo
4acoB

Bcero

DIIeKTPOHHBIE (mdpoBbIe)
o0pa3oBaTeNbHbIC PECYPCHI

PA3EJ 1. DU3UKA 1 METObI HAYYHOI'O [IO3HAHU A

D (2 u)

1 |Merombl HAyYHOTO TIO3HAHUS 2 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

PA3JIEJT 2. MEXAHUKA (18 u)

2 |Kunemaruka 5 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

3 | Jlunamuka 7 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

4 |3aKOHBI COXpaHEHUS] B MEXaHUKE 6 https://uchebnik.mos.ru/catalogue

https://resh.edu.ru

PA3JEJI 3. MOJIEKVYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA (24 u)

5 |OCHOBHBIC MOJICKY/ISIPHO-KHHETHYECKO# TeoprH|9 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
6 |OCHOBBI TEPMOJAUHAMHKHI 10 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
7 |ArperaTHpiii cocrosiHus BeriecTB. Da3oBbie|5 https://uchebnik.mos.ru/catalogue
MePEeXO0/IbI https://resh.edu.ru
PA3JIEJI 4. DJIEKTPOAMHAMMKA (22Y)
8 |DmekTpocTaTuCTHKa 10 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
9 |[locrosiHHBIM 3nekTpuueckuii Tok. Toku B|12 https://uchebnik.mos.ru/catalogue
Pa3IUUHBIX Cpeax https://resh.edu.ru
10 ®U3MUKA U  METOIAbI HAYYHOI'O|6 https://uchebnik.mos.ru/catalogue
IMTO3HAHU https://resh.edu.ru
MEXAHHWKA
MOJIEKVYJISIPHASA OU3UKA
TEPMO/NMHAMUKA
DJIEKTPOAMHAMUKA
OBILIEE KOJIMYECTBO YACOB 72
[MPOTPAMME
11 KJIACC
Ne |HanmmeHnoBaHue pa3aesioB ¥ TEM IPOTrPaMMBI KonunuecTBo | 9neKTpOHHBIE (undpossie)
n/m 4acoB o0Opa3oBaTeNbHbIE PECYPChI

Bcero
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PA3JIEJI 4. DJIEKTPOAUHAMUKA (11Y)

1 |MarautHoe oJe. OnexkTpomarauTHas|1l https://uchebnik.mos.ru/catalogue
HHIYKIUS https://resh.edu.ru

PA3JIEJI 5.KOJIEFAHW S 1 BOJIHBI (244)

2 |MexaTHHYECKHE u AIIEKTPOMAarHUuTHHIC|9 https://uchebnik.mos.ru/catalogue
KOJIeOaHMsI https://resh.edu.ru

3 |MexaTHHYECKUE U JICKTPOMArHUTHBIC BOJHBI |5 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
4 |Onruka 10 https://uchebnik.mos.ru/catalogue

https://resh.edu.ru

PA3JIEJI 6. OCHOBBI CIIELITUAJIbHOM TEOPUU OTHOCTUTEJILHOCTH (4 U)

5 |OcuoBel CTO 4 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15Y)

8 |DneMeHThI KBAHTOBOM ONTHKHU 6 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

9 |Crpoenue atoma 4 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

10 |AtomHoe s171po 5 https://uchebnik.mos.ru/catalogue

https://resh.edu.ru

PA3AEJ 8. DJIEMEHTBI ACTPOHOMUU N ACT

PODU3UKU (7Y)

11 |DnemeHTHI acTpohU3UKH 7 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

OBOBIIAIOIIEE TIOBTOPEHHUE (4Y)

12 |Cucremarusanus u 0000IeHHe Kypca pu3nkun |4 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

13 |Pe3seps 3 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10(68

[NPOTPAMME
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