MHWHUCTEPCTBO INPOCBELIEHUSI POCCUMCKOM ®EJEPAIINN
JenaprameHnT o0pa3oBanusi Bosoroackoii odJjiactu
Yupagienne o6pa3zoBannsi BejlMKkoyCcTIOICKOro MyHMIMIIAJIbHOTO OKPYTra
MBOY "COII Ne 2 ¢ kaaeTCKUMH KJjgaccamu'

PACCMOTPEHO COI''TACOBAHO
YIPaBJISIOIINM COBETOM MearOTHYeCKUM COBETOM
IIporokon Nel ot «29» 08.2023 r. | IIporoxon Nel ot «30» 08.2023 .

PABOYAS TIPOT'PAMMA
(ID 1046488)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

st ooyuaroruxcsa 10-11 knaccos

Beauknii Yctior 2023



MNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ¢usnke 6a30BOTO YPOBHS Ha YPOBHE CPEHETO 001Iero 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJOKEHUH 1 TpeOOBaHUIl K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
obpazoBatenbHON TTporpammel, peacTaBieHHBIX B PI'OC COO, a Takxe ¢ yu€Tom
dbenepanbHO pabouelt MpOrpaMMbl BOCIIUTAHUS U KOHILIETIIIUH [TPETI0IaBaHus y4eOHOTro
npeameta «Pusmka» B 00pa3oBaTeNbHBIX Opranu3aiusax Poccuiickoit deaepanun,
peanu3yonuX OCHOBHBIE 00pa3oBaTeIbHbIC IPOrPaMMBbI.

Copnep:xaHue mporpaMMsl 1o GU3MKe HAIMPaBJIEHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI MUpa oOyuatonmxcst 10—11 kiaccoB npu o0yyeHnn ux ¢pusuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-JESTeIbHOCTHOTO Nojixoa. [Iporpamma o gusuke cOOTBETCTBYET
tpeboBanusiM @PI'OC COO K m1aHupyeMbIM JTUYHOCTHBIM, IIPEAMETHBIM M METaNpeIMETHBIM
pe3ysbTaTtaM 00y4yeHHs, a TaK)Ke YUUTHIBAET HEOOXOANMMOCTh pean3alii MEKIIPeIMETHBIX
CBsi3el (PM3UKU C €CTECTBEHHO-HAYYHBIMU yUeOHBIMU IIpeaMeTamMu. B Heil onpeaenstoTcs
OCHOBHBIE LI€JIM U3y4YeHHUs! (U3MKHU Ha YPOBHE CPEAHEr0 0011ero oopa3oBaHusl, IIIaHUPYEMbIE
pe3yabTaThl OCBOEHHS Kypca (PM3UKHU: IMYHOCTHBIE, METANIPeIMETHBIE, IIPEAMETHBIE (Ha
06a30BOM YpOBHE).

ITporpamma no ¢pu3MKe BKIIOYALT:

IUTAHUPYEMBIE Pe3ysIbTaThl OCBOCHMSI Kypca (U3UKU Ha 6a30BOM YPOBHE, B TOM YHUCIIE
IpeMETHBIEC PE3yJIbTaThl IO TO1aM O0YUYCHHUS;
cojiepkaHue yaeOHoro peamera « DU3ruKay 1Mo rojiaM 00yUueHUsI.

du3nka Kak Hayka o Hanbosee o0IIMX 3aKOHAX MPUPO/IBI, BHICTYIAs B KAUeCTBE y4eOHOTO
IpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIHN BKJIa/l B CUCTEMY 3HaHUN 00 OKpY>KaroIlleM MUpE.
[IkobHBINA Kypc (PU3UKH — CUCTEMOOOPa3YIOLIHiA /I €CTeCTBEHHO-HAYUHBIX YUeOHBIX
MIPEIMETOB, MOCKOJIbKY (hM3MUYECKHE 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3ydaeMbIX
XUMUeH, ononoruel, pusnueckoit reorpadueit u actpoHomueil. Mcmnonb3oBaHue u akTHBHOE
pUMeHeHre (U3NYECKUX 3HAaHUM ONpeesseT XapakTep U pa3BUTHE pa3HOOOpa3HbIX
TEXHOJIOTHH B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHHUSI KOCMOCA, TIOJTYYEeHHUsI HOBBIX
MaTepUasoB € 3aJJaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTHHBI MHpa 00y4aroumxcs, B popMupoBaHre yMEHUI
MPUMEHSTh HayYHBIM METO/1 MO3HAHUS MPYU BHIMOJIHEHUH UMHU YUEOHBIX UCCIIEIOBaHUI.

B ocHOBY Kypca GpU3HKH U1 ypOBHS CpeHero o0miero o0pa3oBaHus MOJIOKEH s UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 TOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEll Kypc SIBISETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BceX pa3iesoB PU3UKU, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHHM ¢ HEll MaTepuall Kypca GU3NKu 00beIUHEH BOKPYT
¢dusnueckux Teopuil. Begymmm B Kypce sBiseTcs GopMupoBaHUe MPECTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanusanus npeanosaraeT UCrojib30BaHHe T'YMaHUTApHOTO
NoTeHIraN a pU3n4eckoi HayKH, OCMBICIICHHE CBSA3H pa3BUTHS (PU3UKHU C pa3BUTHEM OOIIECTBA,
a TaKXKe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M 9KOJIOTHYECKUMU TMPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pusuku npemnosiaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozuzayuu peannsyercsi IOCpPeICTBOM BBEIACHUSI 3JIEMEHTOB COJIEpKaHus,
MOCBALIEHHBIX KOJIOIMYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTH, a TaKkke 00CYyX AeHUs MPOoOJIeM pallMOHAIBHOTO IPUPOIOTIOIb30BAHUS U
HKOJIOTHUECKOM OE30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (pU3MKU Ha YpOBHE CpeJIHero olIiero oopa3oBaHus
ABIISIOTCS (pu3nyeckue Teopuu (GOpMHUPOBAHUE MPEICTABICHUH O CTPYKTYpE MOCTPOCHUS
¢buznueckoil Teopuu, poiu GyHAAMEHTAIbHBIX 3aKOHOB U IPUHIIUIIOB B COBPEMEHHBIX



NPECTaBICHUAX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPUH, JUIs OIIUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN M MTPOIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJIX0 B Kypce (PU3UKU pealln3yeTcs Mpexk/ie BCero 3a Cuér
OpraHHu3aIH SKCIIEPUMEHTAILHOM e TeNbHOCTH 00yyatomuxcs. J{1s 6a30Boro ypoBHs Kypca
(U3UKK — 3TO UCIIOIB30BAaHUE CHCTEMBI (PPOHTATILHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
1abopaTOPHBIX paboT, KOTOPHIE B TporpamMMe 1o Gu3NKe 0OBEAUHEHBI B OOIINI CITUCOK
YUYEHHUYECKUX MPAKTUYECKUX paboT. BhlieneHne B ykazaHHOM NepevHe JJabopaTopHBIX padoT,
MIPOBOIUMBIX TSI KOHTPOJISI M OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKAMH 00pa30BaTeIbHOTO
npoliecca UCX0/s U3 0COOCHHOCTEH IMIIaHUPOBAHUS M OCHAIeHUs KabuneTa (usuku. [1pu sTom
o0ecrieuynBaeTcsl OBIIa/ICHUE O0YYAIONIMMHUCS YMEHHUSIMH TTPOBOIUTH KOCBEHHBIE H3MEPECHHUS,
UCCIIEIOBAaHMS 3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH U MIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bosbiioe BHUMaHue yAEseTCs PELICHNIO PAaCYETHBIX U KadeCTBEHHBIX 3a1a4. [Ipu a3Tom
JUTSL pacu€THBIX 3aJ1a4 IPUOPUTETOM SIBIISIFOTCS 33/1a4U C SIBHO 3aJJaHHON (PU3HUECKON MOJIEINbIO,
MO3BOJISIOIINE TPUMEHATh U3yUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zesa
Kypca, TaKk ¥ HHTETPUPYsI 3HAHUS U3 Pa3HBIX pa3zeiioB. J{Jis KaueCTBEHHBIX 3a/1a4 MPHOPHTETOM
SBIISIIOTCS 3aJIaHKsI HAa 00bSICHEHHE MPOTeKaHNs (PU3NYECKUX SIBIICHUH U TPOIIECCOB B
OKPY’KaOIICH KU3HU, TpeOyroIue BbIOOpa GU3MIECKOM MOJEIH JIJIsl CUTYaIH MPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B cootBercTBuu ¢ TpedboBanusamMu @I'OC COO k mMaTepuanbHO-TEXHUIECKOMY
o0ecrieyeHHIo0 yueOHOTro npolecca 6a3oBblil ypoBeHb Kypca (GU3UKU Ha YPOBHE CPETHETO
o0miero o6pa3oBaHus JOJKEH U3YYaThCsl B YCIOBUAX MPEAMETHOTO KaOnHeTa (GU3UKHU WK B
YCIOBHSX MHTEIPUPOBAHHOTO KaOMHETa MPeMETOB €CTECTBEHHO-HAYYHOTO LIMKJIa. B kabuHere
(bU3HUKH TOJKHO OBITH HEOOXO0MMOE J1abopaTopHOE 000PYI0BAHHE ISl BHITOJTHEHUS
yKa3aHHBIX B IpOTrpaMMe Mo (PU3UKE YUCHUYECKHUX MPAKTHUECKUX PadoT M JEMOHCTPAIIMOHHOE
obopynoBaHue.

JleMoHCcTpannoHHOe 000py1oBaHKe (POPMHUPYETCS B COOTBETCTBUHU C MIPHHLIUIIOM
MUHHMAaJIBHOH TOCTATOYHOCTH U 00ECIIEYHBACT IIOCTAHOBKY MEPEUYHCICHHBIX B IIPOTPaMME 110
(bu3MKe KITIOUEBBIX IEMOHCTPAIMH JUIs UCCIIEI0BaHUS N3yYaeMbIX SBJICHUN U MPOLIECCOB,
OIMITUPUYECKUX U PYHIAMEHTATFHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTopHoe 060py10BaHHE JJIS1 YYCHUUECKUX MPAKTHYECKUX paboT popMUpyeTCs B
BUJIC TEMATHIECKUX KOMIUIEKTOB M 00€CTIeUnBaeTCs B PacYETe OJJHOTO KOMIUIEKTa Ha JIBYX
oOyuatomuxcs. TemaTuueckne KOMIUIEKTHI JaOOpaTOPHOT0 000PYAOBAHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX U IIU(POBBIX TPUOOPOB, a TAKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JJAOOPATOPHil.

OCHOBHBIMU 1EJISIMU U3y4€HUS (PU3UKHU B 00I1eM 00pa30BaHUM SIBIISIFOTCS:
(dbopMHpOBaHUE UHTEPECA U CTPEMIICHUS 00YYAIONUXCS K HAYYHOMY H3YUYSHUIO TPUPO/IBI,
pa3BUTHE UX WHTEIUIEKTYyabHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
pa3BUTHE NPEICTABICHUN O HAYYHOM METO/IE MO3HAHHS U (POPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOIIEHHS K OKPY>KAOIIIM SIBIICHHUSIM;

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs] OCHOB CTPOCHUS MaTEepUU
1 GyHITaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dbopmupoBaHrEe YMEHHI O0OBSICHATH SIBICHUS C CIOJIb30BAHUEM (PU3HUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIIbCTB;

(dbopMHpOBaHUE MPEACTABICHUIN O pou PU3UKH [T Pa3BUTHUA APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JloCTHXKEHHE ATUX LieJiel o0ecieyMBaeTCsl pelIeHneM CIelyIoIuX 3aa4 B poliecce
M3y4deHus Kypca GU3NKU Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus:
nproOpeTeHre CUCTEMbI 3HaHUH 00 00X (PU3NUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKITIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PH3HKY, SJICKTPOIMHAMHKY, KBAHTOBYIO (PH3HUKY U
AJIEMEHTHI aCTPOPHU3UKY;



(dbopmMHpoBaHUE YMEHHI IPUMEHATh TEOPETUUECKHE 3HAHUS I O0BSICHEHUS (PU3UUECKUX
SIBIICHUI B TIPUPOJIC U JUTSI IPUHSATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKU3HM;
OCBOCHHE CIIOCOOOB PEIICHHs Pa3JInYHbIX 33a4 C SBHO 3aJJaHHOH (pu3HuecKoi MOJeNbIo, 3a/1a4,
MOJPa3yMEBAIOIIUX CAMOCTOATEIBHOE CO3/1aHue (PU3NUECKON MOJIENH, aJleKBaTHOM yCIOBHSIM
3ajauy;

MOHMMaHNe (PU3UUYECKHUX OCHOB U MPUHIIMIIOB JEHCTBHS TEXHUUECKUX YCTPOHUCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, UX BIUSHUSA Ha OKPYIKAIOLLYIO CPEAY;

OBJIaJICHHE METOIAMH CaMOCTOSITEJIbHOTO TNIAaHUPOBAHUS U TIPOBEACHUS (PU3NUECKHUX
HKCIIEPUMEHTOB, aHAJIN3a U UHTEPIIPETAH HHPOPMALIUHU, ONPEeNICHHS JOCTOBEPHOCTH
MIOJIyYEHHOT'O pe3yJIbTaTta;

CO3/1aHHE YCIIOBUH JIJIS pa3BUTHsI YMEHUI POEKTHO-UCCIIE0BATENLCKOM, TBOPUECKON
JIeSITeIbHOCTH.

Ha uzydenue ¢pusuku (6a30BbIil ypoBeHb) Ha ypOBHE CpeHero o0miero o0pa3oBaHus
orBoguTcs 136 wacoB: B 10 kiacce — 68 yacos (2 yaca B Hezento), B 11 kiacce — 68 gacos (2
yaca B HEJIEJI0).

[Ipennaraemslii B mporpamMme 1o Gpu3uke nepeyeHs J1abopaTOPHBIX U MPAKTUYECKUX padOT
SBIISICTCA PEKOMEH/IOBAaHHBIM, YYUTENb JIEIaeT BHIOOP MPOBEACHUS TaO0paTOPHBIX padoT U
OTIBITOB C Y4ETOM MHIUBUAYaTIbHBIX 0COOEHHOCTEN 00yUYatoIuXCsl.

COILEPKXAHUE OBYYEHUSA

10 KJIACC
Pa3zpnen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®uznka — Hayka o npupoze. Hayuneie MeTobI MO3HAHUS OKpYy»Karomero mupa. Pons
HKCIEPUMEHTA U TEOPHH B IPOIlecce MO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue Gpu3andeckux sBjIeHu u npoueccos. Hayunsle runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIBI MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB. [IpMHIIUIT COOTBETCTBHSL.
Posb 1 MecTo (u3uKu B JOPMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUDa, B
[IPAKTUYECKOU JEATEIBbHOCTH JIIOICH.
Jlemoncmpayuu
AHanorossle 1 HU(GPOBBIE U3MEPUTENIEHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYUKU.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanudeckoe aBmxeHrue. OTHOCUTENbHOCTh MEXaHNUECKOT0 ABMkeHus1. Cucrema
otcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpeIHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepuaTbHOW TOYKH, UX MPOEKIIMA Ha OCU CUCTEMBI KoopAuHAT. CloKeHre TepeMeIIeHI 1
CJIO’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSIMOJIUHEHHOE ABIKEeHHE. | paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYTH U NEPEMEIICHUSI MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoOoaHoe masieHne. Y CKOpeHHue CBOOOTHOTO TaACHHUS.

KpuBonunelinoe aBuxeHue. J{BrkeHre MaTepuanbHON TOUKH 110 OKPY>KHOCTH C
ITOCTOSITHHOM 110 MOJIYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, TMHENHHasA CKOpoCTh. [lepron u
gacTtoTa oOpareHus. LeHTpocTpeMuTenbHOe YCKOPEHHE.

TexHU4eCKHEe yCTPONCTBA U TPAKTUUECKOE TPUMEHEHHUE: CITUIOMETD, IBMKEHNE
CHaps/I0B, LICIHbIE U PEMEHHBIE MepeIadHu.

Jlemoncmpayuu

Mopaenb cucteMbl OTCUETa, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUSI.

[IpeobOpazoBanme NBIKEHHUH C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKeHHOM MPOCTPAHCTBE.

HaGmronenue aBuxeHus Tena, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.



W3mepenue yckopeHHst CBOOOIHOTO MaICHUsI.

Hamnpasnenne ckopocTH Npy ABMKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmwie pabomul

N3yueHne HepaBHOMEPHOTO IBM>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOIIECHUS MEXKIY I TSAMH, IPOHACHHBIMU TEIIOM 32
IIOCJIEI0BATEIbHBIE PABHBIEC TPOMEKYTKH BPEMEHHM IPH PAaBHOYCKOPEHHOM JIBUKEHUU C
HavaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne nBUKEHUS MIAPUKA B BI3KOW KUIKOCTH.

W3yuenune IBMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

ITpunnun otHOcuTenbHOCTH ['anmunes. [lepssiii 3akoH HetoToHa. MHEepiuanbHble CUCTEMBI
OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoit 3akon HeroToHa aiis
MaTtepraibHOM Touku. TpeTuit 3akoH HproTOHA N1 MaTepraibHbBIX TOYEK.

3akoH BceMHUpHOTo TsAroreHus. Cuna tsxectd. IlepBas kocMuueckas CKOPOCTb.

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

Tpenne. Buasl TpeHns (10Kos1, CKOJIbXKEHUS, kKaueHus ). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXeHUs U cuiia TpeHus nokosi. Koadduuuent tpenus. Cuna conpoTHBIEHUS
IIPU IBM>KCHUH TEJIa B )KUJKOCTU WM rase.

[ToctynaTenbHoe U BpamareiabHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO Tea.

MoOMEHT Cuibl OTHOCHUTEIIBHO OCH BpallieHus. [1nedo cumbl. Y cia0Bus paBHOBECUS
TBEPAOIO Tea.

TexHu4eckue yCTpONCTBA U IIPAKTUYECKOE IPUMEHEHUE: TOAIINUITHUKY, IBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNEe MHEPIUH.

CpaBHEHHME MacC B3aMMOJEHCTBYIOIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomMocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U TAJCHUH.

CpaBHEHHME CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBecusl TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmwie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON TJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U PE3UHOBOM
obpasrie, oT ux aedopmaruu.

HccenenoBanue ycioBuil paBHOBECHUS TBEPAOTO TEJIA, UMEIOILIETO OCh BPALCHUS.

Tema 3. 3axonvl coxpanenus 6 Mexanuke

Hmnysnbe MaTepuanbHON TOUKH (Tela), CUCTEMbl MaTepHAIbHBIX TOYEeK. IMITYJIbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMs UMITyJIbca. PeakTUBHOE IBHKEHUE.

Pabota cuibl. MOLITHOCTH CHJTBI.

Kunernyeckas sHeprust MaTepuaibHOM TOUKH. Teopema 00 U3MEHEHUN KUHETHYECKOM
JHEPIUH.

[TorenunanbHas sueprus. [loreHuunanbHas sHeprus ynpyro n1eopMUPOBAHHOM MPYKUHBI.
[TorennuanbHas SHEpPrus Tena BOIU3U MOBEPXHOCTH 3eMIIH.

[ToTeHunanbHbIe U HETIOTEHIMAIBHBIE CHIIbl. CBA3b pabOThI HEMOTEHIIUAIBHBIX CHUJI C
M3MEHEHUEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€J. 3aKOH COXPAaHEHHUSI MEXaHUYECKON DHEPIHH.

VYrpyrue n Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpoNuCTBA U IIPAKTUYECKOE IPUMEHEHUE: BOJOMET, KOIIEP, IIPYKUHHBII
MIACTOJIET, IBUKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMXKEHUE.

[Tepexo MOTEHIIMAIBHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne abCOMOTHO HEYNPYTOro yapa ¢ IMOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

Uccnenoanue cBs3M pabOTHI CHITBI C U3MEHEHUEM MEXaHUYECKOM SHEPTUH Tella Ha
MIpUMEPE PACTKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekynsipHas (pM3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ochogbl moeKyAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX OTBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nemkenue. Juddysusa. Xapakrep ABHKEHUS U B3aUMOICHCTBUS YaCTHII
BeliecTBa. MoJiesin CTPOEHUS ra30B, KHUIKOCTEH U TBEPIBIX Tl U 00BSICHEHUE CBOMCTB
BEIIIECTBA Ha OCHOBE 3TUX Mojelieil. Macca u pa3mepsl MoJieKkyJ1. KonnuecTBo BelecTna.
ITocrosinHas ABoraapo.

TennoBoe paBHOBecue. Temmiepatypa u e€ uzmepenue. lllkana remneparyp Llenscns.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETUUECKOM TEOpUU
ujeanbHOro raza. AGCONIOTHAs TeMIlepaTypa Kak Mepa CpelHell KWHETHUECKON SHEPIUU
TEIUIOBOTO ABMKEHUs yacTul rasa. lllkana temneparyp KenpBuHa. ['a30Bbie 3aKOHBI.
VYpaBaenue MenaeneeBa—Kianeipona. 3akon JlansToHa. M3omnponeccsl B ACaIbHOM Tra3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHHe H30MPOLIECCOB: U30TEPMa,
n30x0pa, u3o00apa.

TexHuueckue yCcTpoicTBa U MPaKTUYECKOe MPUMEHEHHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOSHHE BEIIECTBA, (poTorpaduu MosieKy1
OPraHUYECKUX COCTUHEHUH.

OnbIThl 10 AU (Y3UH KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO IBHXKCHUS.

Mopens onbita IlITepHa.

OmnbIThI, OKa3bIBAIOIIME CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, nurocTpupyoas Npupoay JaBJICHUS ra3a Ha CTEHKH Cocyaa.

OnbIThI, WTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS M1€aIbHOIO ra3a, U30MPOIIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmwie pabomul

Ompenenenrne Macchl BO3IyXa B KIIACCHOW KOMHATE Ha OCHOBE U3MEpPEHUN 00bEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPhl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'0 Ta3a.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamMuyeckas cucteMa. BHyTpeHHsIs SHeprusi TepMOIMHAMUYECKONW CUCTEMBI U
crocoOrl e n3mMenenus. KonndectBo TeroTsl ¥ pabota. BHyTpeHH:s HEprust 0JHOATOMHOTO
ujeanbHOro raza. Busl Terionepenadn: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3JIydeHUE. Y IeibHast
TEIUIOEMKOCTH BellecTBa. Kom4yecTBo TEMIOTHI IPU TEIUIONEPEaaye.

[Tonsitre 06 agunadbatHom npouecce. [lepBolil 3akoH TepMouHaMuku. [Ipumenenue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoueccaM. I'padudeckas naTepnperanus padoThl rasa.

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

TemuoBeie MamuHbL. [IpUHIUTIBL AeicTBHS TeTIOBBIX MamtiH. [IpeoOpa3oBanmst SHEPTUU B
Teru1oBbIX MamuHax. Koadduument noneznoro aerictus terioBoit Mamuusl. Lk Kapuo u
ero Ko UIMEHT MOJIE3HOTO AeHCTBUSA. DKOJIOTHYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue ycTpoiucTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTATEh BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



V3MeHeHne BHYTPEHHEH SHEPTHH TeJla IIPU COBEPIICHUH PaOOThI: BBUIET MIPOOKH U3
OyTBUIKY MOJT ACMCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUACOJEMOHCTpAIIHS).

N3meHneHne BHyTpeHHEH 3Hepruu (TeMiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, BUTATENsl BHYTPEHHETO CrOpaHusl, p€aKTUBHOI'O JABUTATEs.

Yuenuueckuui sxcnepumenm, nabopamopruie pabomul

N3mepenne yaenbHOM TEMTOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewjecmea. Pasoevie nepexoovl

[TapooGpa3oBanue u koHaeHcalusa. Vcriapenue u kurenne. AOCONMIOTHAS U
OTHOCHTEJIbHAS BIIAXXHOCTh BO3yxa. HachlmeHHsIi nap. Y aenbpHas Termiora napoodpa3oBaHusl.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.

Teépnoe teno. Kpucrammueckue u amopdHble Tena. AHU30TPONHUS CBOWCTB KPUCTAIIIOB.
Kunnkue kpuctaisl. CoBpeMeHHbIe MaTepuasl. [lnaBinenue u kpuctammsanus. Y 1eapHas
TeruioTa riasieHus. Cyonumarus.

YpaBHeHuUe TEII0BOTO OanaHca.

TexHnyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUU MOJTyUEHHUSI COBPEMEHHBIX MaTepUaJIOB, B TOM YHCIIE
HAaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX M1APOB.

Kunenve npu moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MEpEeHHUs BIaXKHOCTH.

Habntoienue HarpeBaHus U MJIaBJICHUS KPUCTATIMUYECKOIO BEUIECTBA.

JleMOHCTpanys KpUCTaJlJIoB.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomul

W3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pasnen 4. DuekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OnexTpu3anys Tea. DJIEKTpUIEeCKUi 3apsa. [[Ba Buga 31eKTpUUECKUX 3apsiiOB.
[TpoBOAHMKY, TUAIEKTPUKU U TIOTYTIPOBOIHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

B3aumopeiicteue 3apa10B. 3akoH Kynona. ToueuHbIi 21€KTpUUECKUN 3apsi.
Onektpuueckoe noje. Hampspk€HHOCTH aekTpuyeckoro nois. [IpuHiun cyneprno3uuun
ANEKTPUYECKUX MTOJIeH. JINHNN HaNpsKEHHOCTHU 3JIEKTPUIECKOTO MOJIS.

Pabota cuit anexTpocraruueckoro moss. [lorennuan. Pa3HOCTh MOTEHITHATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIE. J(ManeKTpuyecKas IpOHUL[AEMOCTb.

DnekTpo€MKOoCTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIIOCKOTO KOHIEHCATOpa. JHEPrus
3apsHKEHHOT0 KOH/IEHCATOopa.

TexHuyeckue ycTpoicTBa U MPAKTUIECKOE MPUMEHEHHE: AIEKTPOCKOIIL, JIIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MIICHHE AIEKTPOIIPUOOPOB, KOHECHCATOP, KOMTUPOBAIbHBIN
anmnapar, CTpyWHBbINA IPUHTED.

Jlemoncmpayuu

VY CTpoCTBO M MPUHIMUIT ACHCTBUS AIEKTPOMETPA.

B3aumoencTBue HadIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3apsKEHHBIX TEl.

IIpoBOAHMKY B 3JIEKTPOCTATHUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKas 3alluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUUYECKOM TIOJIE.

3aBHUCHMOCTB IEKTPOEMKOCTH IUTIOCKOIO KOHJIEHCATOPA OT IUIOLIAAH IUIACTHH,
pPacCcTOSHUA MEXy HUMU U AUAJIEKTPUUECKOM POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATOopa.



Yuenuuecxuui sxcnepumenm, nabopamopruie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii anekmpuyeckuit mok. Toku é paznuynvix cpedoax

DeKTpUYeCKUil TOK. Y CIOBHS CYIIECTBOBAHUS JIEKTPHUUECKOro Toka. VIcTOUHUKH TOKa.
Cuna toka. ITocTostHHBIN TOK.

Hanpsiokenune. 3akon Oma Jy1s ydacTka LHenH.

DNEKTPUUECKOE CONIPOTUBIIEHHE. Y IETBHOE CONPOTUBIIEHNE BEIIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COEAMHEHUE IPOBOJHUKOB.

Pab6ota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MoImHOCTb 3JEKTPUIECKOTO TOKA.

DNeKTpOABMKYIAs CHJIa M BHYTPEHHEE CONTPOTHUBIICHHE HCTOYHUKA TOKA. 3aKkoH OMma a1
MIOJTHOM (3aMKHYTOH) 3J1eKTprueckoif enu. KopoTkoe 3amMbIkaHue.

DJeKTpOHHAas MPOBOJIUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTD COMPOTHUBIICHUS METAJIJIOB
oT TeMneparypbl. CBEpXIPOBOAUMOCTD.

DneKkTpuyeckuil Tok B Bakyyme. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TonmynpoBonnuku. CoOCTBEHHAs M TPUMECHAsI TPOBOIUMOCTD MOIYIPOBOJHUKOB.
CaoiicTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPHUOOPEI.

DNEeKTpUUYECKUI TOK B paCTBOpPAX U pacIljlaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHYECKAS
JACccoManus. DNEKTPOIU3.

OnexTpuuecknii TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENBHBIN pa3psaa. MonHus.
[Tna3zma.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
MCTOYHUKH TOKa, AJIEKTpOHAarpeBaTelibHble IPUOOPHI, JEKTPOOCBETUTEIbHBIE TPHUOOPHI,
TEPMOMETP CONPOTUBJICHNUS, BAKYYMHBIH U0, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJTyPOBOIHUKOBBIN JTNOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HaMPsHKEHUS.

3aBUCUMOCTD CONIPOTUBIIEHUS IMJIMHAPUIECKUX TPOBOAHUKOB OT JJIMHBI, TUIOIIAIN
MTONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMeniaHHOE COEIMHEHHNE TPOBOJHUKOB.

[IpsiMoe n3MepeHne MeKTPOABHKYLIEH crilbl. KOpOTKOE 3aMbIKaHUE TAIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa M NpOBOAMMOCTh BO3AyXa.

OAHOCTOPOHHSSI MPOBOJUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

N3yuyeHne cMEaHHOTO COCIMHEHNS PE3UCTOPOB.

N3mepenue 31eKTpoABMKYIIEH CHUIIbl MCTOYHUKA TOKA U €r0 BHYTPEHHETO
COINPOTUBIICHUS.

HaGmronenue anexrponusa.

MexnpeamerHble CBA3U

Nzyuenue kypca pusuku 6a3oBoro yposHs B 10 ki1acce ocyliecTBIseTcs ¢ y4ETOM
coJiepKaTeIbHBIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJOTHUHU.

Mesicnpeomemmuvie noHamus, CBI3aHHbIE C U3yYEHUEM METOJI0B HAyYHOTO MO3HAHUS:
SIBJICHUE, HAYYHBIN (akT, runoresa, pusnueckasi BeIMUMHA, 3aKOH, TEOPHs, HAOJII0IeHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peumieHle CUCTEMbl ypaBHEHUH, JIMHENHHas (YyHKIM, napabona,
rurnepOoia, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETPHUECKUE (PYHKIIUH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIUK Ha OCU
KOOpJMHAT, CII0KEHHE BEKTOPOB.



buonozus: Mmexannueckoe IBIXKEHHUE B )KUBOH mpupoe, muddys3us, 0cMOC, TeI000MeH
KHMBBIX OPraHu3MoOB (BI/I}II)I TCILIONECPECaAaqYH, TCIIJIOBOC paBHOBeCI/Ie), SJICKTPHUYCCKUC SBJICHUA B
JKMUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEIN, JKUIKOCTEN U ra30B, JJIEKTPUUECKUE
CBOWCTBa METAJUIOB, AJIEKTPOJIUTHYECKAS TUCCOLMAIMSA, TaJlbBaHUKA.

T'eocpaghus: BIaXXHOCTH BO3/AyXa, BETPHI, 0apoMeTp, TEPMOMETD.

Texnonozus: npeoOpa3zoBaHe IBUKEHHUM ¢ HCIIOJIB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHKE, MOANIUITHUKY, UCTIOIH30BaHUE 3aKOHA COXPAHEHHS UMITYJIbCa B TEXHHUKE (paKeTa,
BOJIOMET U IpyTHeE), ABUraTeNIb BHYTPEHHETO CrOpaHusl, apoBas TypOuHa, ObITOBOM
XOJIOJUJIBHUK, KOHIUIIMOHED, TEXHOJIOTUH NOJIYYEHHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCIIE
HaHOMaTEPHAJIOB, 1 HAHOTEXHOJIOTUH, JIEKTPOCTaTUYECKAs 3aIINTA, 3a3€MJICHUE
AIEKTPOIPUOOPOB, KCEPOKC, CTPYHUHBIN MPUHTED, dNIEKTPOHATPEeBATEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TaJTbBAHUKA.

11 KJIACC
Paznen 4. DuekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKUUA

[TocrossHHBIE MAarHUTHI. B3auMoaercTBUE MMOCTOSHHBIX MAarHUTOB. MaruuTHoe 1oJie.
Bektop MaruutHOM MHAYKUUH. [[pUHIUIT CyTIEpIIO3UIIMA MATHUTHBIX MoJed. JIMHUM MarHUTHOM
uHaykuud. KapTtuHa amHui MarHUTHOW MHTYKLIUHU T0JIsI HOCTOSIHHBIX MAarHUTOB.

MarsuTtHO€ 1noje NpoBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMKM MarHUTHOTO OIS
JUTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Dpcrena. BzaumoaencTBiue mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIpaBJICHUE.

Cuina JlopeHnua, €€ Moly/ib U HarpaBiieHUE. J|BUKEHUE 3apsyKeHHOM YacTUIIbI B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

SIBiIeHME IIEKTPOMArHUTHOM UHAYKIMU. [I0TOK BEKTOpa MArHUTHON MHYKIIHH.
DIIEKTPOABUKYILASL CUJIA MHAYKIMU. 3aKOH 3JIEKTpOMarauTHoW unaykuuu dapazes.

Buxpesoe anektpuueckoe mnose. DNeKTPOABUKYIAS CUIIA UHIYKIUH B IPOBOJAHUKE,
JIBIKYIIEMCS IOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

[IpaBuio Jlenua.

NHayKTUBHOCTD. SIBI€HHE CAMOMHAYKIMH. DJIEKTPOBUXKYIIAS CHJIa CAMOMHIYKIUH.

OHeprusi MarHUTHOTO OJISL KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCcTpoiuCcTBa U NPAKTUYECKOE IPUMEHEHHUE: TOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIN JIEMEHTAPHbBIX YaCTHULl, MHAYKIMOHHAS NIEYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHUE IIEKTPOHHOT'O ITy4YKa MAarHUTHBIM I10JIEM.

JIuHUM MHOYKIMKA MarHUTHOTO TOJIS.

B3anmoneiicTBre 1BYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuibl JIopeHiia Ha MOHBI SJIEKTPOJIUATA.

SIBlIeHUE DNEKTPOMArHUTHOW UHAYKLUH.

[IpaBuio Jlenua.

3aBUCHUMOCTD AJIEKTPOJABMKYIIEH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O
IIOTOKa.

SIBiieHME CAaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yueHnrne MarHuTHOTO NOJI KaTYIIKH C TOKOM.



HccnenoBanue nericTBus MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.
UccnenoBanue sABieHUS 3JIEKTPOMATHUTHON UHIYKIIHH.

Paspnen 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KO1EOAHUS

Konebarenbhas cuctema. CBoOOIHBIE MEXaHMUECKHE KojleOaHus. ["'apMoHndeckue
kosiebanus. [lepuon, yacrora, aMmruntyna u asza kosnedanuit. [IpyKMHHBIN MasTHUK.
MatemaTnueckuil MasTHUK. Y paBHEHUE rapMOHUYeCcKUX KoseOanuil. [IpeBpaienue snepruu
[IPY TAPMOHHYECKUX KOJICOAHUSX.

Koneb6atenpupiii KOHTYp. CBOOOTHBIC SJIEKTPOMArHUTHBIC KOJICOAHUS B UCATHHOM
K0JIeOaTeIbHOM KOHTYpE. AHAJIOTHs MEX/ly MEXaHUYECKUMU M 3JIEeKTPOMArHUTHBIMU
kosnebanusmMu. ®opmyina ToMcoHa. 3aKOH COXpaHEHUs JHEPTHH B UCAIbHOM KoJieOaTeTbHOM
KOHTYpE.

[IpencraBneHue o 3aTyxaromux KoeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE KOJIeOaHmMsI.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

IIepemenHbIi1 TOK. CHHYCOMIATIBHBIN IEPEMEHHBIA TOK. MOIIHOCTD TEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIbI TOKA Y HATIPSKEHMUS.

Tpancdopmarop. [IponsBoacTBo, nepenada u NOTpeOICHUE dIEKTPUIECKON IHEPTUH.
DKOJIOrM4ecKHe PUCKHU MPU IPOU3BOICTBE IEKTpodHeprun. KyabTypa ncrosnb3oBanus
AJIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HHU.

TexHn4yeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: AIEKTPUIECKUI 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, IMHUM JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeaIbHOM cucTeMbl (TPY>KUHHBIN UM MaTeMaTUYeCKUi
MasiITHUK).

HaGmronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue cBOWCTB BBIHYXKICHHBIX KOJIeOaHUH.

HaGmronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHMUS.

OciorpaMMbl (3aBUCUMOCTHU CHIIBI TOKA U HAMIPSKEHUS OT BPEMEHHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc npu nocnenoBaTeNbHOM COETUHEHUH PE3UCTOPA, KaTYIIKA HHAYKTUBHOCTH U
KOHJIEHCATOpA.

Monenb TUHUM 3TEKTPOIepeIadH.

Yuenuueckuu sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCMMOCTH TIEpHO/Ia MaJIbIX KOJIEOaHU Ipy3a Ha HUTU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue nepeMeHHOI0 TOKA B LIETIH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

MexaHnueckue BOJIHBIL, ycloBHs pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U anuHa BoJHbL [lonepeunslie u mpoaonbHbIe BOIHBL. MHTephepeHnns u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBIL. Y CJIOBUS U3Iy4EHMsI 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanus BekTopoB E, B, V B aslekTpomarautHoi BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHUE, MPeIOMIICHHE, MOoJsIpu3aius, Audpaxius, nareppepenius. CKopocTb
AIIEKTPOMArHUTHBIX BOJIH.

[Ixana 351eKTpOMAarHUTHBIX BOJH. [I[puMEHEHNE 2IEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHIMIIBI paguOCBsI3U U TeNeBUACHUA. Paguonokanust.

DJeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl.



TexHu4eckue yCTpoNCTBA U MPAKTUYECKOE TPUMEHEHHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBas TMarHOCTHKA B TEXHUKE U MEIUITMHE, Paap, paluonpUEMHUK, TEICBU30D,
aHTeHHa, Tenedon, CBY-neusp.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTpaHEHHUE TOMEPEUHBIX U MPOJIOJIBHBIX BOJH.

KoneOG:mromeecs Te10 Kak UCTOUYHUK 3BYKa.

HaGmoienue oTpaskeHus U MPeIoMIICHHSI MEXaHMUECKHUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakiini MEXaHM4eCKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTY/ION M 4aCTOTOM
KoseOaHui.

HccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, IPEIIOMIICHHE,
noJsipu3anus, nudpakuus, HTephepeHIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonanHeliHOe paclipocTpaHeHUE CBETa B OJJHOPOIHOM cpeie.
JIyd cBera. ToueUHBII ICTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n3006paxeHuii B MI0CKOM
3epKaie.

[Tpenomiienue cBeTa. 3aKOHBI IPETOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTeNb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroi MoJIHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus cseta. CnoxHblIi coctaB Oenoro cBera. L[Ber.

Cobuparomiye u paccenBaromue JuH3bL. ToHkast muH3a. DOKYCHOE paccTOsSHUE U
ONTHUYECKas CHjla TOHKOU MUH3BIL. [locTpoeHne n300pakeHni B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. @opMyJiia TOHKOW JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKOM ONTHKH.

BonnoBas ontuka. UHTepdepenius cBeta. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaOJIOZICHUSI MAKCHUMYMOB 1 MUHIMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT IBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOYHUKOB.

Hudpakums ceeta. Judpakimonnas pemérka. Y cioBue HaOIIOACHUS TIaBHBIX
MaKCHUMYMOB TIPH TaICHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHUYEeCKHE YCTPONUCTBA U MPAKTUIECKOE MTPUMEHEHHE: OUKH, JTyTa, oToanmapar,
MTPOEKITMOHHBIN aImapaTt, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS
peméTKa, NOJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacripocTpaHeHKe, OTPaXKEHUE U IIpesioMiIeHue cBeTa. OnTudyeckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

Mopenu MUKpPOCKOIIA, TE€IECKONa.

HaGmronenue naTeppepeHnm creTa.

Habmtonenue nudpakuuu cera.

HalGmronenue aucnepcun cBeTa.

[Tonyuyenue cnekTpa ¢ HOMOIIBIO PU3MBIL.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(DPAKINOHHON PEHIETKY.

Habmoienue nomnsipusamnuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne nokazaresnst IpeoMICHHUS CTEKJIa.

HccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

HaGmoienue nucnepcun cBera.



Pa3znen 6. OcHOBBI cIeMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

I'paHuLIBI TPUMEHUMOCTH KIACCUYECKOM MeXaHUKU. IIocTynaTel crienuanbHON TeOpun
OTHOCHUTEJIbHOCTH: HUHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe, [IPUHIINIL
OTHOCHUTEJIBHOCTH DWHIITENHA.

OTHOCHUTENBHOCTD OHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKpPALICHUE JUIMHBI.

OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MacCBI € DHEPTUEH U UMITYJIBCOM PENSTUBACTCKON YaCTUIbI. DHEPT U MTOKOSI.

Pa3zpnen 7. KBanToBas puszuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronbl. opmyna [Inanka cBs3u SHEPrUU POTOHA C €r0 YACTOTONW. DHEPrUsl U UMITYJIbC
¢doroHa.

OtkpeiTe u uccinenoBanue Gorodddexra. OnbiTe A. I'. CTosneroBa. 3aKOHBI
doroaddekra. Ypasuenue DitHmreiina s Gororddexra. «KpacHas rpanunia» gporosdpexra.

JlaBrierue cBera. OnwiTel [1. H. JIeOenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoicTBa U MpaKTUYECKOe MPUMEHEeHHe: (POTo3IeMeHT, (OTOAaTUHK,
coJHeyHast 6aTapest, CBETOAMOI.

Jlemoncmpayuu

®oTo3eKT Ha YCTaHOBKE C TUHKOBOU MIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHETO PoTodPdeKTa.

Ceeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pesepdopa o paccesauro o -dactuil. [Imanerapaas
mojeinb atoma. [Toctynatsl bopa. M3nydenue u nornomenue GoToHOB IpH Nepexoie aToma ¢
OJIHOTO YPOBHSI dHEpruu Ha JIpyroi. Buasl cnektpos. CrieKTp ypoBHEH SHEpTruu atoma
BOZOpOAA.

BonHoBbie cBoiicTBa yactuil. Bonuel ne bpoinsa. KoprycKyispHO-BOTHOBOW JTyalu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyUEHUE.

TexHuueckre yCTpOCTBA U MPAKTUYECKOE TPUMEHEHUE: CIIEKTPAIbHbBINA aHAIN3
(criekTpocKoI), Ja3ep, KBAaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopna.

OmnpeneneHne JUIMHBI BOJIHBI Jla3epa.

HabmtoneHue nuHeyaThIX CEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmuie pabomul

HaGmronenue nmuHEYaToro crekrpa.

Tema 3. Amommnoe s0po

DKCIIEpUMEHTHI, T0Ka3bIBAOIINE CII0KHOCTh CTPOCHUS Aapa. OTKpbITHE
panuoaktuBHOCTH. OmbITHI Pe3epdopaa mo onpenesieHuio coCTaBa paJioaKTUBHOTO U3TyYEHUSI.
CaoiicTBa anb(a-, 0era-, raMma-u3iydeHus. BiausHue paaroakTUBHOCTH Ha )KHBbIE OPTaHU3MBI.

OTkpeiTHE PpOoTOHA U HeWTpoHa. HykionHas mozaens siupa I'elizen6epra—Banenko. 3apsia
sapa. MaccoBoe uncio sapa. U3oTomsl.

Anbda-pacniaa. IeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnal. ['amma-u3zinydenue. 3aKoH
PaIMOAKTUBHOIO pacnajia.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Maccl sapa.

AnepHblie peakuuu. JleleHUE U CUHTE3 sIIEP.

SAnepuslii peaktop. TepmosinepHsiii cunTe3. [Ipo0ieMbl U IEpCHIEKTUBHI SIIEPHOM
SHEPreTHKHU. DKOJIOTUYECKUE aCIeKThI SCPHOIN SHEPTeTUKH.



DneMeHTapHble YacTHLlbl. OTKPBITHE TTO3UTPOHA.

MeTob1 HaOTIOICHNS ¥ PETUCTPAIIH HJIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHbIC B3aUMOACHCTBU. EAMHCTBO (pM3nUecKoil KapTHHBI MUpA.

TexHUUECKHE YCTPOWCTBA U MTPAKTUIECKOE TIPUMEHEHHE: TO3UMETp, KaMepa Buibcona,
SJIepHBIN peakTop, aToMHasi Oomoa.

Jlemoncmpayuu

CYETYMK MOHU3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

HccnenoBanue TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusm).

Pa3neu 8. DiieMeHTBI ACTPOHOMHUM M aCTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMMH. [IpHKIIalHOE 1 MUPOBO33pPEHUYECKOE 3HAUCHUE
aCTPOHOMMUMU.

Bun 3B€31H0r0 HeOa. Co3Be3nus, ipkue 3BE3/1bl, JIAHETHI, UX BUAMMOE JIBH)KEHUE.

ConHeunas cucrema.

Connne. ConHeunas akTUBHOCTE. McTounuk sueprun ConHia u 38E311. 3BE3 MBI, HX
OCHOBHBIE XapaKTEpUCTUKU. J{narpaMMa «CIIeKTpaIbHbIN KJIacC — CBETUMOCTBY. 3BE3bI
TJIABHOM ITOCJIEN0BATEIBHOCTH. 3aBUCUMOCTh «MACCAa — CBETUMOCTBY» JUJIS 3BE3]T TJIAaBHOU
I0CJIe0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3B€31. COBpEMEHHBIE PEACTABIECHUS O
MPOUCXO0XKIACHUU U HBOTOIMU COJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mnineunsiii [1yTs — Hama ["anaktuka. [lonoxenue u apmxenue Connia B ['anaktuke. Tumsl
raJlakTuk. PanuoranakTuky n kBa3zapel. YEpHBIE ABIPHI B s1/Ipax rajJakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06ua. Pasberanue ranakruk. Teopus
Bonpioro B3peiBa. PennkroBoe u3nyueHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habumoienust HeBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUITOKEHHH
JUISL OTIpEJICJICHUS TTOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noxymapus 1 sipkue 3BE3/bI.

Habmtonenus B teneckon Jlynsl, mianet, Mueunoro Ilytu.

O0o0maruee NoBTOpPEeHNE

Posnb ¢pu3UKM ¥ aCTPOHOMHUH B SKOHOMHUYECKON, TEXHOJIOTMYECKOH, COIIMATIBLHON U
ATUYECKOM cepax esTeTbHOCTH YeI0BeKa, POjb U MECTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOM HAyYHOH KapTUHE MUPA, POJIb PU3UUECKOM TeoprH B (POPMUPOBAHUN
MpeJICTaBICHUN 0 PU3NUYECKON KapTUHE MUPa, MECTO (PU3UUECKON KapTHHBI MUpa B 00LIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEJCTABICHUN O IIPUPOJIE.

MexnpeameTrHblie CBSI3U

N3zyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kinacce ocymiecTBisiercsi ¢ yu€Tom
coJiepKaTeIbHBIX MEKIIPEIMETHBIX CBSI3el C KypcaMU MaTeMaTUKU, OMOJIOTHH, XUMHH,
reorpaguu U TEXHOJIOTHU.

Mesicnpeomemmnole nonamus, CBI3aHHBIE C U3YYEHUEM METOJI0B HAYYHOT'O TIO3HAHMSL:
SIBJICHUE, HAYYHBIN (hakT, TUMoTe3a, (hu3nyeckast BeIMUUHA, 3aKOH, TEOpHsl, HaOIro1eHue,
SKCIIEPUMEHT, MOACIIUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbI YPaBHEHU, TPUTOHOMETpUYEeCcKHe (YHKIIMU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI U X
MPOEKIMH Ha OCH KOOPAMHAT, CI0KEHUE BEKTOPOB, POU3BOHbIC IJIEMEHTAPHBIX (DYHKIIHIA,
MIpU3HAKU TI0JI00MS TPEYTOIbHUKOB, ONPEIEIICHNE TUIOIIAIU TNIOCKUX (pUryp u oobEma Te.

Buonozus: anekTpuueckue ABICHUS B )KUBOH NPHUPOJIE, KojeOaTeIbHbIE IBUKECHUS B
KUBOHM NIPUPOJE, ONTUYECKHE SABJICHUS B )KMBOU MPUPOJIE, AEHUCTBUE PaHALIMK HA )KHUBBIC
OpraHU3MBI.



Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTypa TBEPABIX TEll,
MeXaHU3Mbl 00pa30BaHMs KPUCTAINYECKON PEIIETKH, CIEKTPAIbHBIM aHAIH3.

l'eoepaghus: MarHUTHBIE MOJTIOCA 3€MIIH, 3aJI€KU MAarHUTHBIX PYA, (OTOCHEMKA 3€MHOM
MIOBEPXHOCTH, NPEACKA3aHNE 3eMIICTPSCECHUM.

Texnonocus: JIMHAU DIEKTPOIIEpead, TEeHEPATOp IEPEMEHHOI0O TOKA, dJIEKTPOABUIATEb,
MHAYKIMOHHAS Meub, pajgap, paIuonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIH arnmapar, BOJOKOHHAs ONITUKA, COJIHEUHAas OaTapesl.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

OcBoenue yaeOHoro ipeamera « Du3nKa» Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHUs
(6a30BBbIil YPOBEHB) TOJKHO 00ECTIEUUTH TOCTHKEHUE CIIESAYIONUX TUIHOCTHBIX,
MCTAIMPEAMCTHBIX U IMTPEAMETHBIX 06p330BaTeJ'H)HI)IX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIMdHOCTHBIE pe3yIbTaThl OCBOCHUS YueOHOTO npeameTa « Du3uKkay» TOKHBI OTPaKaTh
TOTOBHOCTB M CITOCOOHOCTH O0YYAIOIINXCS PyKOBOACTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
MO3ULIMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALINM, TO3UTUBHBIX BHYTPEHHUX
yOEXXI€HHIA, COOTBETCTBYIONIUX TPATUITMOHHBIM IIEHHOCTSM POCCHICKOTO 00IIIeCTBa,
pacIIMpeHHe )KU3HEHHOTO OTbITA U OTbITA ACSITEILHOCTU B MPOIIECCE PEATU3ALIMN OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIHLHOU JIEATETLHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaxXIaHCcKOro BOCIUTAHUA:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMHA 00YUYaIOIIET0OCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCHICKOTO OOIIECTBA;

MIPUHATHE TPAJAUIIMOHHBIX O0IICUETOBEYCCKUX TYMAHUCTUUECKHUX U JEMOKPATHIECKUX
LICHHOCTEIH;

TOTOBHOCTBH BECTH COBMECTHYIO JICATEILHOCTh B MHTEPECaX IPaskIaHCKOTO OOIIECTRA,
y4acTBOBATh B CAMOYTPaBIEHUH B 00pa30BaTeIbHON OpraHU3aIINH;

YMEHHE B3aUMOJICHCTBOBATH C COIIMAIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCThH K TYMaHUTApPHOU W BOJIOHTEPCKOMN JEATEITHHOCTH,

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCHICKOMN TPaXKTaHCKON UICHTUYHOCTH, MATPUOTU3MA,

LIEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTUKEHUSM POCCUHCKHUX
Y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHNUS,

CIIOCOOHOCTH OIEHUBATh CUTYAIUIO U IPUHUMATH OCO3HAHHBIC PEIICHUS, OPHEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIC B JEATEILHOCTH YIEHOTO;

OCO3HaHUWE JINYHOTO BKJIaJa B TIOCTPOSHUE YCTOMYUBOTO OyAyIIero;

4) 3cTeTHYECKOIr0 BOCTIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOTO TBOPUYECTBA, IPUCYIIETO
¢buznueckoil Hayke;

5) TPy10BOr0 BOCIIUTAHUSA:

HWHTEPEC K pa3audHbIM chepam npodecCHoHaATbHON NeATeTLHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKOHN M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOp OyayIIeit
Mpo()eCCUU U PeaTn30BbBIBATh COOCTBEHHBIE )KM3HEHHBIC TUTAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,



6) ’3K0J10rMYEeCKOro BOCIIUTAHMS:

c(OpMHUPOBAHHOCTH IKOJIOTHUYECKON KYJIbTYpPbI, OCO3HAHHE IN100abHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

IJJAHUPOBAHUE U OCYIIECTBICHUE JIEUCTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE 3HAHMS
1[eJIed yCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciivpeHue OnbITa AeSITeIbHOCTH IKOJIOTUYECKOM HaIllpaBI€HHOCTH Ha OCHOBE
UMEIoIMXCcs 3HaHU 1o (usuke;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(OpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs (HU3NUECKOIN HAYKH;

OCO3HAHME IIECHHOCTU HAYYHOH JNesITeIbHOCTH, TOTOBHOCTh B IMPOLIECCE U3YUEHUS (PU3UKU
OCYUIECTBIISATh MPOEKTHYIO M HUCCIIEI0BATENbCKYIO JIEATENbHOCTh HHIMBUYAJILHO U B TPYTIIE.

METANPEAMETHBIE PE3YJIbTATDBI

IMo3HaBaTeIbHbIE YHMBEPCAJIbHBbIE YUeOHbIE NelicTBUS
ba3oBble JJoruueckue AeicTBUs:

CaMOCTOSITEIILHO (POPMYITUPOBATEH M AKTYAITH3UPOBATEH IPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

OTIPEICIIATH TCNN ACSITSILHOCTH, 3a7aBaTh MApaAMETPhl U KPUTSPHUU UX TOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUECKUX SBICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS TPOOIEMBI C YIETOM aHATN3a UMEIOITUXCS MaTePHATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATCIHOCTD, OIICHHBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJMHHUPOBATH M BBITIOJIHATH PA0OTY B YCIOBHSIX PEATLHOTO, BUPTYATLHOTO U
KOMOMHHPOBAHHOTO B3aMOJICHCTBHUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH XKU3HESHHBIX TPOOJIEM.
ba3oBble uccenoBarebCkue AeHCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUSBBIMH ITOHATHSIMH H METOJIaMU (PU3HUICCKOM
HAYKH;

BJIQJICTh HABBIKAMHU Y4COHO-HCCIICI0BATEIHCKOM U IPOSKTHOM JISATSIIBHOCTH B 00JIACTH
(bU3HKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MTOMCKY METO/IOB PEIICHUS 3a1a4
(U3HYECKOTO COACPKAHMS, MPUMCHCHHIO PA3TUIHBIX METOJIOB TIO3HAHHS,

BIIQ/ICTh BUJAMH JICATEIHHOCTH 1O TIOTYYEHUIO HOBOTO 3HAHHUS, €T0 MHTEPIPETAINH,
PeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX CUTYAIHUSIX, B TOM YHCJIC PU
CO37aHUH YYE€OHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISTH PUIHHHO-CIICJACTBCHHBIC CBSI3W U aKTYaJTU3UPOBATh 33]1a9y, BBIJIBUTATH
TUIOTE3Y €€ pellleHus, HAXOJAUTh apTyMEHTHI JIJIs I0Ka3aTeIhCTBA CBOUX YTBEPKICHHH,
3aJ1aBaTh MapaMeTPhl M KPUTECPHUH PEIICHUS;

aHAJIM3UPOBATh MOTYYCHHBIE B XO/I€ PEIICHUS 3a7]a4i PEe3yIbTaThl, KDHTUYECKU OLICHUBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 337aUl B 00Pa30BATENBHON JESTEIILHOCTH, B TOM
YHUCJIe TP N3YICHUH (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PH3UKE B IPAKTHUECKYIO 00J1aCTh KU3HEACATCIIEHOCTH;

yMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00NIacTell;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOIXO/IbI ¥ PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.



Padora ¢ unpopmanmeii:

BJIAZICTG HABbIKaAMHU IMOJTYUYCHUA I/IHCbOpMaI_[I/II/I q)mnqecxoro COJZCpIKaHUA U3 UCTOYHUKOB
Pa3HBIX THIOB, CAMOCTOSITENIBHO OCYILIECTBIIATH IOUCK, aHAJIN3, CUCTEMATU3ALINIO U
MHTEPIIpeTalnio UH(POPMAIMK Pa3IMYHbIX BUAOB U (JOPM Mpe/ICTaBICHMUS;

OLIEHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

HCII0JIB30BAaTh CPCACTBA I/IH(i)OpMaHI/IOHHBIX N KOMMYHHKAaIIUOHHBIX TEXHOJIOTHI B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIlMOHHBIX 3a/1a4 ¢ COO0CHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHN s, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 6€30MacHOCTH;

CO03/1aBaTh TEKCThI (PU3UUECKOTO COJIEPKaHUS B Pa3IMUHBIX hopMaTax ¢ yuéToM
Ha3zHaueHUs HH(OPMAIIMU U 11€JIeBOM ayAUTOPUH, BEIOMpPast ONTUMAIBHYIO (hopMy
MNpEaACTAaBJICHUA U BU3yaJIM3alluH.

KoMMmyHukaTHBHBIE YHHBepcaibHble yueOHbIe 1eHCTBHUS:

OCYIIECTBIIATH OOIIICHUE Ha YpOKaX (PM3UKU U BO BHEYPOUHOH JIeSTETbHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTyallUi U CMSATYaTh KOH(QIUKTHI;

pa3BEPHYTO U JJIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYILIECTBA KOMaHIHOW ¥ UHIAUBHyaJIbHON paboThI;

BbIOMpATh TEMATUKY M METO/bI COBMECTHBIX ACHCTBUI € yUETOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4JI€Ha KOJUIEKTHUBA;

MPUHUMATD L[EJIM COBMECTHOM AESITETbHOCTH, OPIaHU30BbIBATh M KOOPIMHUPOBATH
JIENCTBUA MO €€ TOCTHIKEHUIO: COCTABIIATH IUIAH JEMCTBUM, paclpeAesaTh POJIH C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa M KAXKJIOTO yYACTHHKA KOMaH/Ibl B OOIIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

IpeyiaraTb HOBbIE POEKTHI, OLIEHUBATH UEH C O3UIMH HOBU3HbI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIIATH O3UTUBHOE CTPATETMUECKOE NTOBEJCHHUE B PA3IMUHbIX CUTYaLUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpCaJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuzanus:

CaMOCTOSITENILHO OCYIECTBIISITh MO3HABATENIBHYIO JESTEIbHOCTh B 00J1aCTH (PU3UKU U
aCTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISATH IJIaH PEIICHUs Pacu€THBIX M KaueCTBEHHBIX 3ajiay, TUIaH
BBITOJIHEHUSI TPAKTUYECKON pabOThI C YUETOM UMEIOIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEIITOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEOUYTEHUM;

JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MIPOSBIECHUIO APYAULIMU B 00JaCTH (PU3HUKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHbBIN U KyJIbTYpHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTHUBBI B IEATEIIHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIaJICTh HaBbIKAMM MTO3HABATEIBHOMN peIeKCU KaK OCO3HAHUS COBEPIIAEMBbIX JACHCTBHMA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI;

MCTIOJIb30BaTh MPUEMBI pedIIEKCHUH ISl OLICHKH CUTYAIlH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;



MPUHUMATh MOTHBBI U ApTYMEHTHI JPYTHX MPU aHAIU3€E PE3YJIbTaTOB NEATEIHHOCTH;

MNpUHHUMATh ce6$[, IIOHHUMas1 CBOM HEAOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHBBI U ApTYMEHTHI JPYTHX MPU aHAIU3€E PE3YJIbTaTOB IEATEIHHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKH.

B mporiecce HOCTHKEHUS THYHOCTHBIX PE3yIbTaTOB OCBOCHHSI MPOTPAMMBI IO (DU3HKE NS
YPOBHSI CpeTHEr0 00IIero o0pa3oBaHus y 00yJarONIUXCsl COBEPIIEHCTBYETCS YMOITMOHAIBHBIN
WHTEIJIEKT, MPEANoIaralonui chopMIUpPOBAHHOCTD:

CaMOCO3HaHUS, BKITFOYAOIIIETO CIIOCOOHOCTh MMOHUMATh CBOE YMOIIMOHATILHOE COCTOSTHHE,
BUJICTh HAMIPABJICHUS Pa3BUTHsI COOCTBEHHOM YMOIIMOHAIBHOMN cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMSI, BKITFOUAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBE/ICHNE, CIIOCOOHOCTH aJalTHPOBATHCS K IMOIIMOHATEHBIM
HN3MCHCHUAM U IIPOABJIATH FI/I6KOCTB, OBITH OTKPLITBEIM HOBOMY,

BHYTpPEHHEH MOTHBAIINH, BKIIOYAIOICH CTPEMIICHUE K TOCTIKEHUIO 1SN U YCIIeXY,
ONTUMU3M, MHUIIUATUBHOCTb, YMCHUEC HeﬁCTBOBaTB HNCXO0Os N3 CBOUX BOSMO}KHOCTeﬁ;

SMIATHH, BKIIFOYAIOIIEH CIIOCOOHOCTh MOHMUMATh YMOIIMOHAIBHOE COCTOSIHHE PYTHX,
YUUTBIBATH €0 IIPpHU OCYIIECCTBICHUA O6HIGHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COLIMAJIbHBIX HaBBIKOB, BKITFOYAIOIINX CIOCOOHOCTH BBICTPANBATH OTHOIICHUS C JPYTHMH
JOJIbMH, 3a00TUTHCSI, TPOSBIISATH UHTEPEC U pa3pemiaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K kon1y o6yuyenus B 10 kiacce npeIMeTHbIEe pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

JI€MOHCTPHUPOBATh Ha IPUMEpaxX PojIb U MECTO PU3UKU B (HOPMUPOBAHUH COBPEMEHHOI
HAy4HOW KapTHUHBI MUpPA, B Pa3BUTUN COBPEMEHHOW TEXHUKH U TEXHOJIOTH, B TPAKTUYECKON
JIeSITeIIbHOCTH JIFOJICH;

YUUTHIBATh TPAHULIBI IPUMEHEHUS U3YUCHHBIX (H3UUECKUX MOJIENIe: MaTepuaibHas
TOYKa, MHEpLHAJIbHAS CUCTeMa OTCUEéTa, aOCOIIOTHO TBEPAOE TEJO, UIealIbHBIN ra3, MOJeIN
CTPOEHMS a30B, )KUJIKOCTEN U TBEPABIX TEN, TOUECUHBIN JIEKTPUUECKUN 3aps IPU PELICHUH
buznyecKux 3a1ay;

pacrio3HaBaTh (hu3ndYecKHe BJICHUS (POLECCHl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH CTPOEHUS BEIIECTBA U AJIEKTPOINHAMHUKHU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE MaIeHUE Tel,
JIBIDKEHUE TI0 OKPYKHOCTH, HHEPIIUS, B3auMoAecTBre Tei, muddy3usi, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE JKUIKOCTEH U TBEPBIX TEJI, M3MEHEHUE 00bEMa TeJ MPpHU HarpeBaHuu
(oxJ1ax/1eHnN ), TEIJIOBOE paBHOBECHE, UCTIapeHHe, KOHACHCAlINs, TUIaBJIeHUE, KpUCTAITN3alus,
KHIIEHUE, BIAKHOCTh BO3/TyXa, MIOBBIIICHNE AABJICHUS I'a3a IIPU €70 HArpeBaHUM B 3aKPBITOM
COCy/Jle, CBA3b MEXAY ITapaMeTpaMH COCTOSHUA ra3a B U30MPOLECCaX, dJIECKTPU3ALMS Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIUCHIBATh MEXaHUYECKOE ABM)KEHUE, UCTIONb3Ys PU3NUYECKHe BETMYMHbBI: KOOPAUHATA,
Iy Th, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMITYJIbC Tella, KHHETHYECKas]
SHEprus, NOTeHIMAbHAs YHEPIHsl, MeXaHUueckas paboTa, MeXxaHHUYeCcKas MOIIHOCTb; IPU
OINKCAaHUM MPABUIBHO TPAKTOBATH (PH3UUECKUI CMBICI HCIIOIb3yEeMbIX BEJIMYHMH, UX
0003HaYeHUSI U €AMHMIIBI, HAXOUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BETHUUHY
C IpyTUMU BEIMUYNHAMY;

ONMCHIBATh U3yUYECHHBIE TEIIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIIOJIb3YsI
¢u3nueckre BeIMUYMHBL: JaBlIeHHE ra3a, TeMIepaTypa, CpeiHsIs KHHETHYeCKas YHePTus
Xa0THYECKOT0 JIBMXKEHUS MOJIEKYJI, CPETHEKBAPATHYHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSAS SHEPTUs, paboTa ra3a, Ko3QpQHUIHUEHT MM0JIE3HOTO JeHCTBUS TEIJIOBOTO
JIBUTATENS; IPU OMMCAHUU IPABUIIBHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOIB3YEMBIX BEIUYHH,
ux 0003HAYEHMS U eIMHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO
BEJIMUMHY C JPYTMMH BETUUYUHAM;



OMUCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U ANIEKTPUUECKUE SBJICHUS
(mpotiecchl), UCNONB3YS GU3NYECKUE BEIMUUHBL: AIEKTPUUYECKUH 3apsil, JJIEKTPUUECKOe ToJIe,
HaIpsKEHHOCTH MOJIs, NOTEHIIMAI, PAa3HOCTh NOTEHIIMAJIOB; IPU OMMCAHUU MPABUIBHO
TPaKTOBATh (PU3NYECKHUIN CMBICI UCTIONB3YEMbBIX BEIMYHNH, UX 0003HAYEHUS U €IUHUIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C JPYTMMH BETUYUHAMU;

aHATM3UPOBATh (U3UYECKUE TIPOLIECCHI U SIBJICHUS, UCTIOJIb3Ys (PU3MUECKHUE 3aKOHBI 1
MPUHLIMIBL: 3aKOH BCEMUPHOTO TArotenus, I, II u 11l 3akonsl HeroTOHA, 3aKOH COXpaHEHUS
MEXaHWYECKON IHEPTHH, 3aKOH COXPAHCHHS UMITYJIbCA, TPUHITUTI CYTIEPIIO3UITNH CHJI, TTPUHITUTI
paBHOIpaBUs UHEPLUHUAIBHBIX CUCTEM OTCUETA, MOJICKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, TA30BbIC 3aKOHBI, CBS3h CPEIHEH KHHETHYECKOW SHEPTHH TETUIOBOTO JBHKEHUS
MOJIEKYJ ¢ aOCOTIOTHOW TEMIIEPaTypoil, MEePBBI 3aKOH TEPMOIMHAMHKH, 3aKOH COXPaHEHHS
ANEKTPUUECKOTO 3apsija, 3akoH KymoHa, mpu 3ToM paznnyaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOe BBIpAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHHUMOCTH;

O0OBSACHITh OCHOBHBIE TIPUHITUIIBI JICHCTBUS MAIIIUH, TPUOOPOB M TEXHUYECKHUX YCTPONCTB;
pa3ianyaTh YCIOBHS X 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHOMN YKU3HMU;

BBITIOJTHSITH KCIIEPUMEHTHI 110 UCCIICTOBAHHIO (PU3UUECKUX SIBJICHUHN U TIPOIECCOB C
UCTIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, IPU ITOM (hOPMYITHPOBATH
nmpo0emMy/3agady U THIOTE3y YI4EOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
MPEIOKEHHOT0 000PY0BaHUS, TPOBOAUTH OMBIT M JOPMYITUPOBATEH BHIBO/IBI;

OCYIIECTBIISTh MPSMBIC M KOCBEHHBIC H3MEPEHUST (PU3NICCKUX BEITMYHH, IPU ITOM
BBIOMpATh ONTUMANIBHBIN CTIOCO0 M3MEPEHHSI U UCTIONB30BaTh U3BECTHBIE METO/IbI OIIEHKU
MOTPEUIHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXTy (PU3NIECKUMH BEIMYMHAMHE C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHHM, TPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCUPOBATH PE3yJIbTaThl MOTYyYCHHON
3aBHCHUMOCTH (PM3UYECKUX BEITUYHH B BUJE TaOIHIl U Tpa(UKOB, A€TaTh BBIBOJBI MO
pe3ybTaTaM UCCIICI0OBAHMS;

COOJIOIaTh MpaBmiia OE30MaCHOTO TPY/Ia IPH MPOBEICHUU HCCIEAOBAHUN B paMKaxX
y4eOHOT0 IKCTICPUMEHTA, YIeOHO-UCCIIeI0BATEILCKOM U TPOCKTHOM eI TEIEHOCTH C
MCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U TaO0OPaTOPHOTO 000pYAOBaHUS;

peraTh pacu€THbIC 3a7a91 C SBHO 33JaHHON (DPU3UYECKON MOJIEIBIO, UCTIONB3YS
¢buznyecKre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHalIM3a yCIOBUS 3a7aui BEIOUpaTh (PU3UIECKYIO
MO/ICJIb, BBIJICISITH (PU3MUECKUE BETMYUHBI U ()OPMYJIIbI, HEOOXOAMUMBIE IS €€ pelieHus,
MIPOBOAMTH PACUETHI U OIICHUBATH PEAIbHOCTD MOJYICHHOTO 3HAYCHUS (PU3NUECKON BEeTHUNHBI,

peraTh Ka4eCTBEHHBIE 33]]a4M: BEICTPAUBATh JIOTHYECKH HEMPOTUBOPEUYHUBYIO IIEMTOUKY
paccyXJIeHUl ¢ OMOpOil Ha 3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3UUYECKUE SBICHHUS,

MCIIOJIH30BaTh MIPH PEIICHNN YI€OHBIX 3a1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH VISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETALIUU U MPEACTaBICHUS YUeOHOH 1
HAyYHO-TIOMYJIIPHON HH(POPMAIIHH, TTOTYYEHHON U3 Pa3IUIHBIX HICTOYHUKOB, KPUTHUECKH
aHAJIM3UPOBAThH MOTyIaeMYyI0 HH(OPMAIIHUIO;

MIPUBOAUTH MIPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOS)KHBIX YUEHBIX-(DHU3UKOB B pa3BUTHE
HAyKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIIOJIH30BATh TEOPETUUECKHE 3HAHUS 110 (PU3HKE B TIOBCETHEBHOMN KU3HU TS
obecrneueHus 0€30MaCHOCTH MPHU OOPAIEHUH ¢ TPUOOPAMU U TEXHUIECKUMH YCTPONUCTBAMHU, TSI
COXpaHEHUS 3I0POBBS U COOJTIOICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOIIICH Cpefie;

paboTaTh B TPYIIIE C BHITOJIHEHUEM PA3TUYHBIX COITMABHBIX POJICH, TUTAHUPOBATh PaboTy
TPYIIIIBI, pallMOHATBHO PACTIPEACIIATh 00S3aHHOCTH U TUTAHUPOBATH JIEATEILHOCTH B
HECTaHJAPTHBIX CUTYAlMIX, aIEKBATHO OLEHUBATH BKJIAJ KaXJ0r0 U3 YYACTHUKOB IPYIIIbI B
pereHne paccMaTpruBaeMoi MPoOIEMBbI.



K xoH1y o6yuenus B 11 kiacce mpeIMeTHbIEe pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

JI€MOHCTPHUPOBATh Ha IPUMEpaxX PojIb U MECTO PU3UKU B (HOPMUPOBAHUH COBPEMEHHOI
HAy4HOU KapTUHBI MUpPA, B Pa3BUTUN COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B TPAKTUYECKON
JEeSTEIIbHOCTH JIFOJIEH, IEJIOCTHOCTh U €IMHCTBO (PM3NYECKON KApTUHBI MUDA;

YUUTBIBATh TPAHULIBI IPUMEHEHUS H3YYCHHBIX (PU3UUECKUX MOJIEIEH: TOUSUHBIN
AIIEKTPUYECKUI 3apsi]l, JIyd CBETa, TOUCUHBIM HCTOUHUK CBETA, siIepHasi MOJIENIb aTOMA,
HYKJIOHHAs1 MOJIeNTb aTOMHOTO sIJIpa MIPU PELIeHUN (PU3UUECKUX 3a1a4;

pacrno3HaBaTh (pU3NUecKue ABJIeHUs (MPOoIecchl) U OOBACHATH X HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY M KBAHTOBON (PU3UKU: SJEKTPUUECKask IPOBOIUMOCTb, TEIIIOBOE, CBETOBOE,
XUMHUYECKOEe, MarHUTHOE JeMCTBUSI TOKA, B3aUMO/IEHCTBUE MAarHUTOB, 3JIEKTPOMarHUTHas
MHAYKIMS, JEMCTBIE MarHUTHOIO TOJISl HA MPOBOJHUK C TOKOM U JIBWKYIIMKCSA 3apsi,
AJIEKTPOMarHuTHBIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTPaHEHUE CBETA, OTPAKEHHE,
npesjoMiIeHue, nHTephepeHus, Uppakius 1 NoasSIprU3aLus CBeTa, TUCIepCcHs CBETa,
dbotoanexkrpuueckuii 3pdext (hoTodrddekT), CBeTOBOE TaBICHIE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAs U UCKYCCTBEHHAs PaIMOAKTUBHOCTB;

OIHCHIBaTh U3yUEHHbIE CBOICTBA BEIllECTBA (JEKTPUUYECKHE, MarHUTHBIE, ONITUYECKUE,
AIIEKTPUUYECKYIO TPOBOIUMOCTh Pa3IMYHBIX CPE/T) U DJCKTPOMATrHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCIONB3YS (U3UYECKUE BEIIMUMHBL: AIEKTPUUECKUH 3apsil, CHJIa TOKA, IIEKTPUUECKOe
HaNpsDKEHUE, dJIEKTPUUECKOE CONTPOTUBIIEHHUE, PA3HOCTh NOTEHLINAJIOB, MJIEKTPOIBUIKYILAs CHIIA,
paboTa Toka, MHAYKLKS MarHUTHOTO MOJs, cuia AMrepa, cuia JlopeHna, HHIYKTUBHOCTD
KaTYIIKH, SHEPTHsl AJIEKTPHUUECKOT0 U MATHUTHOTO MOJIeH, EpHUOoJI ¥ YacToTa KosieOaHuil B
KoJ1e0aTeIbHOM KOHTYPE, 3apsij U CUila TOKa B MPOIecCe FapMOHMUECKHUX 3JIEKTPOMAarHUTHBIX
KosiebaHui, (POKyCHOE pacCTOSIHUE M ONTUYECKAast CUJIA JIMH3bI, IPU OMMCAHUU TPABUIIBHO
TPaKTOBaTh (PU3NUECKUI CMBICI UCTIOIb3YEMBIX BEINYNH, UX 0003HAUEHUS U €TUHULIBI,
yKa3bIBaTh ()OPMYJIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMH;

OIHCHIBATh U3yUEHHbIE KBAHTOBBIE SIBJICHUS U MPOIIECCHI, UCTIONb3Ys (pU3nueckue
BEJIMUMHBI: CKOPOCTb IEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YACTOTA CBETA, SHEPTUs U
uMnyJbc GOTOHA, IEPUO/] MOTypacnaia, SHEPTUs CBSI3U aTOMHBIX si/Iep, PU ONHUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIBb3YEeMbIX BEIMYHMH, UX 0003HAYCHUS U
€IMHULIbI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3HUECKYIO BETUUHUHY C JPYTHUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaUeHUE (PU3HMUECKON BEIIUYHHBI,

aHaAJIM3UPOBATh (PU3UUECKHE MPOLIECCHI U SBJICHUS, UCIIONIb3Ys (PU3HMUeCKHUe 3aKOHBI U
IIPUHLMIBL: 3aK0H OMa, 3aKOHBI ITOCJIE0BATENBHOTO U APAJIJIEIBHOTO COEAMHEHUS
MPOBOJHUKOB, 3aK0H J[koyns—JIeHna, 3ak0H 3JIEKTPOMAarHUTHON MHIYKIIMH, 3aKOH
IIPSIMOJIMHEMHOTO PACIIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAXKEHMSI CBETA, 3aKOHBI ITPEIOMIICHUS
cBeTa, ypaBHeHHe DiHIITeHa 11 poTo3PdexTa, 3aK0H COXpaHEHHsI SHEPTUH, 3aKOH
COXpaHEHHUs UMITYJIbCA, 3AKOH COXPAaHEHUS DJIEKTPUUECKOI0 3apsia, 3aKOH COXPaHEHHUS
MaccoBOI'0 YHCIIa, MOCTyIaThl bopa, 3aKoH panoakTUBHOTO pacnaia, Mpu 3TOM pa3inyaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAXKEHUE U YCIOBHS (TPaHULIBL,
00yacTH) IPUMEHUMOCTH;

OIIpEAEIATH HAPABIEHUE BEKTOPA MHIYKIIMHM MarHUTHOTO I10JI TPOBOJHHUKA C TOKOM,
cuitbl Amnepa u cuiiel Jlopenna;

CTPOUTH M OMMCHIBATh U300paKeHHE, CO3JaBaeMOe MJIOCKUM 3epKajioM, TOHKOM JTMH30M;

BBITIOJHATH 3KCIEPUMEHTHI IO UCCIIEI0BAaHUIO (PU3MUYECKUX SIBJICHUN U MPOIIECCOB C
UCTIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: IPH 3TOM (OPMYIHPOBATH
nmpo0JemMy/3aaady U THIOTE3y YI4EOHOT0 SKCTIEpUMEHTa, COOMPATh YCTAHOBKY U3
IPEUI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MepeHUs! GU3NYECKUX BETUUYHH, IPU STOM
BBIOMPATh ONTHUMAJIBHBIN CITOCOO M3MEPEHUS U UCTI0Ib30BATh U3BECTHBIE METO/Ibl OLIEHKU
MOTPEUIHOCTEN H3MEPEHU;



HCCIIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEIMYHMH C CITIOJIb30BAaHUEM MPSAMBIX H3MEPEHHIA:
IIPU TOM KOHCTPYUPOBATh YCTaHOBKY, PUKCUPOBATH PE3yIbTAaThl MOTYYEHHON 3aBUCUMOCTH
¢u3nUecKrX BETMYUH B BUJE TaOIUI] U TpadUKOB, JAeTaTh BHIBOJBI IO Pe3yJbTaTaM
HCCIIEIOBAHMUS,

co0oaTh mpaBuia 6e30MacHoOro Tpy/ia MpH MPOBEJACHNUN HCCIeI0OBaHUN B paMKax
y4e0HOTr0 SKCIIEPUMEHTA, yUeOHO-UCCIIEI0BATEIbCKOM U MPOEKTHOM 1€ATEIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aOOpaTOPHOT0 000PY/J0BAHUS;

pemarh pacy€THbIE 3a/]a4i C SIBHO 3a/IaHHON (PU3NUECKON MOJIEbIO0, UCTIONb3YSI
¢du3nveckre 3aKOHbI U MIPUHIUIIBI, HA OCHOBE aHalIN3a YCJIOBUS 3a/1a4M BEIOUPATh (PU3UUECKYIO
MO/JIEJIb, BBIACNATH (PU3MUECKHE BETHUUMHBI U (POPMYIIbI, HEOOXOIUMBIE [Tl €€ peleHus,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOT0 3HaUeHHs! (PU3nYecKoi BEIMUHMHBI,

peliaTh KayeCTBEHHbIE 3a]au: BBICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUHBYIO LIETIOUKY
paccykKJIeHUI C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

MCIIOJIb30BaTh MPU PElIeHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMAIIMOHHBIE
TEXHOJIOTUH IS TOUCKA, CTPYKTYPUPOBaHMS, HUHTEPIPETALUU U NIPEICTABICHUS yUeOHOM 1
HAYYHO-TIOMYJISIPHON HHPOPMAIIIH, TOJyYEHHOM U3 pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJTyYaeMyto HH(OpMaIHio;

OOBSCHATH MPUHIUIBI AEHUCTBHS MallIUH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB, pa3nuyaTh
yCIIOBHS UX O€30MaCHOT0 MCIIOJIb30BAaHUSI B TIOBCETHEBHOM JKU3HU;

MIPUBOJUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM KU3HU IS
oOecrieueHHs O€30MACHOCTH MTPU OOPALIEHNUH C TPUOOpaAMH U TEXHUUYECKUMH yCTPONUCTBAMH, JIJIS
COXpaHEHHUS 3/I0pPOBbs U COOIIOACHUS HOPM IKOJIOTMYECKOTO MOBECHUS B OKPY KaIoIlel Cpene;

paboTaTh B rpymIe ¢ BHITOJTHEHUEM Pa3IMUHBIX COIMATIBHBIX POJIEH, MIJIAHUPOBATH paboTy
TPYIIBL, PALIMOHAIIBHO PACIPEeNsITh 00sI3aHHOCTU U IJIAHUPOBATH ACSITEILHOCTD B
HECTaHJIapTHBIX CUTYAlMUsX, a/IEKBaTHO OLIEHUBATh BKJIAJ Ka)KJI0T0 U3 YYaCTHUKOB I'PYIIIBI B
pelieHre paccMaTpuBaeMol IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIIACC

Ne |HanmeHoOBaHWe pa3nenos

Konn4yecTBO 4acoB

n/n N Tem nporpamMmebl

Bcer
0

KOHTpoOsbHble| [TpakTnyeckmn
paboThl e paboThl

DNeKTPOoHHbIe (LM poBbIE)
obpa3oBaTesibHble pecypchl

OcHoBHbIe Bnabl paboTbl C
y4eTOM MporpamMmbi
BOCMMTaHUA

Pazpen 1. PUSUKA N METO

Abl HAYHYHOIOo NO3HAHUA

1.1 dun3mka n meToabl 2 Bubnmnoteka LLIOK
Hay4YHOro No3HaHus https://m.edsoo.ru/7f41bf72
WToro no paspeny 2
Paspen 2. MEXAHUKA
2.1 KnHemaTumka 5 Bubnnorteka LLOK Yac obweHunsa «Movyemy
https://m.edsoo.ru/7f41bf72 |Hapo 3HaTb NpaBuna
OOPOXXHOIr0 ABUXEHUSA»,
2.2 |DuHamMunka 7 bubnnoteka LLOK dunsnyeckmnm MmapaoH
https://m.edsoo.ru/7f41bf72 |«Cuna, macca - 3To
3[,0pOBbE N KpacoTa»
2.3 |3aKOHbl COXpaHeHns B 6 1 1 bubnunoteka LLOK
MexaHuke https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Paspen 3. MOJIEKYJIAPHAA ®USNKA U TEPMOOUHAMUKA
3.1 |OcHOBbI MONIEKYIAPHO- 9 1 bubnnoteka LLOK Ypok-nccnenosaHume
KUHEeTU4YeCcKoun Teopuu https://m.edsoo.ru/7f41bf72 |«Tennosble npoLeccobl Ha
KYXHe»,
3.2 |OcHoBblI TepMoguHamMmuky | 10 1 bubnnoteka LLOK
https://m.edsoo.ru/7f41bf72
3.3 |ArperaTHble COCTOAHUS 5 bubnnoTteka LOK YPOK KOHpepeHumnsa «Mbl B
BelwlecTBa. ®a3oBble https://m.edsoo.ru/7f41bf72 |npodeccnn»
nepexonbl
WToro no paspeny 24
Paspen 4. DJIEKTPOOUHAMUKA




Ne |HanmeHoOBaHWe pa3nenos KonunyecTBo 4Yacos DNneKTpoHHble (ungposbie) | OCHOBHbIe BMAbI PaboThbl C
n/n n TeEM nporpamMmmsl Bcer KOHTpOJ'IbeIe ﬂpaKquec}(M 06pa3OBaTeJ'IbeIe pecypchbl y4€TOM MnporpamMmbl
0 paboThl e paboThl BOCNMNTaHUSA
4.1 DneKTpocTaTuKa 10 1 bubnnoteka LLOK
https://m.edsoo.ru/7f41bf72
4.2 [MoCcTOSAHHBLIN 12 1 Bubnnorteka LLOK Becenbl no Teme «bopbba ¢
3/IeKTPNYHECKUN TOK. TOKMK https://m.edsoo.ru/7f41bf72 |TeppopnamMomMm»
B pa3/INYHbIX cpenax
WToro no paspeny 22
Pe3epBHOe BpemMs 2
OBLLEE KOJTIMYECTBO YACOB | 68 3 3
MO NMPOIrPAMME
11 KJIACC
Ne | HaumeHOBaHWe pa3aesios U Konn4ecTBo 4Yacos INEKTPOHHbLIE (LN pPOBLIE) OcHoBHble BuAbl paboThl C y4eTOM
n/n TeM nNporpamMmebl Bcer|KoHTponbHble|[pakTudeckme| ObpasoBaTesbHbIE pecypChi MpPoOrpamMmMbl BOCMNUTAHUSA
o] paboThl paboThl
Paspen 1. DJIEKTPOOUHAMUKA
1.1 IMarHunTHOE none. 11 1 3 Bnbnnorteka LLOK Becepgbl No TeMe «9KOHOMUA
ANneKTpoMarHnUTHas https://m.edsoo.ru/7f41c97c |pecypcoB, KOTopble He0b6Xx0aAnMbI
MHOYKLNSA ONA XKN3HN»
NToro no pasgeny 11
Paspen 2. KOJIEBAHUA N BOJIHbLI
2.1 MexaHun4yeckune un 9 1 Bunbnnorteka UOK
3/IeKTPOMarHUTHbIE https://m.edsoo.ru/7f41c97c
KonebaHus
2.2 IMexaHun4yeckune un 5 1 Bnbnnorteka LLOK
3/1IeKTPOMarHUTHbIE https://m.edsoo.ru/7f41c97c
BOJIHbI
2.3 lOnTukKa 10 3 Bunbnnoteka LLOK




Ne | HaumeHOBaHWe pa3aesios U

Konn4yecTtBO 4Yacos

n/n TeM Nporpammbl Bcer

KOHTpOJ/IbHbIE
paboThl

lMpakTuyeckune
paboThl

INEKTPOHHbLIE (LN pPOBLIE)
obpa3oBaTesibHble pecypchl

OCHOBHble BMNAbI pa6OTbI C y4yeToMm
nporpamMmmbl BOCNMNTaHNA

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

NToro no pasaeny 24

Pazpen 3. OCHOBbI CNELUWAJIbBHON TEOPUUN OTHOCUTEJIbLHOCTU

3.1 |OcHoBbI cneynaibHON 4 1 Bunbnnoteka LLOK
Teopuu https://m.edsoo.ru/7f41c97c
OTHOCUTEJIbHOCTU

WToro no pasneny 4

Pazpen 4. KBAHTOBASA ®U3UKA

4.1 |9 neMeHTbl KBAHTOBOM 6 Bnbnnorteka LUOK Anckyccua «fABneHuns,
ONTUKN https://m.edsoo.ru/7f41c97c |oKpy>kalouwume Hac »

4.2 |CTpoeHune aToma 4 bubnnoteka LLOK Ypokun 6e3onacHoOCTU
https://m.edsoo.ru/7f41c97c |«[MoarotoBka K gencTemam B HC».

4.3 |JATOMHOE A4po 5 bubnnoteka LLOK N3y4yeHune Xun3Hb 1 paboTa
https://m.edsoo.ru/7f41c97c |y4eHbIX, CBA3aHHbIE C ABJIEHNEM

PaaNOaKTUBHOCTM.
NToro no paspeny 15

Paspen 5. 9JIEMEHTbI ACTPOH

OMUN N ACTPOPU3UNKUN

5.1 |[9nemMeHTbl aCTpOHOMUN 7 1 bubnunoteka LOK FarapnHckunm ypok «KocMoc
N acTpoPn3NKKN https://m.edsoo.ru/7f41c97c |paaom ¢ Hamn», YpoK -
nytewecTteune «lafnakTUKmn»
NToro no pasgeny 7

Pazpen 6. OBOBLUAIOLWEE MNOBTOPEHMUE

6.1 (Ob6obLlatoLlee 4 Bunbnnoteka LLOK
rnoBTOpeHne https://m.edsoo.ru/7f41c97c

WToro no paspeny 4

Pe3epBHOe BpemMs 1

OBLUEE KOJTMYECTBO 66 4 7




No
n/n

HanmeHoBaHMe pa3nenos n
TEeM nporpamMmmsl

Konn4yecTtBO 4Yacos

Bcer

KOHTpOJ/IbHbIE
paboThl

lMpakTuyeckune
paboThl

INEKTPOHHbLIE (LN pPOBLIE)
obpa3oBaTesibHble pecypchl

OCHOBHble BMNAbI pa6OTbI C y4yeToMm
nporpamMmmbl BOCNMNTaHNA

HYACOB 110 NPOIrPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 17151 YYEHUKA

1. ®usuka, 10 knacc/ Mskumes I'.4., TlerpoBa M.A., CrenanoB C.B. u apyrue,
OO611ecTBO C OTPAaHUUECHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKlIMOHEpHOE
obmectBo «M3aaTenscTBO «IIpocBerieHue»

2.®wuzuka, 11 kmace/ Mskumes I'.41., [TerpoBa M. A., Yronsaukos O.C. u apyrue,
OO011ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY; AKioHepHOE
obmectBo «M3narenbctBo «IIpocBemenne

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

1. PaGouast nporpamma 1o ¢usuke 10-11 knace Jluaus YMK Mskumesa @I'OC.
[Ton penakmueit M.A. Tlerposoii, .I'. KynukoBoit — M.: «Ipoda», 2019 r.

2. ®usuka (6a30Bb1it ypoBeHb) 10 Mskumes I7.41., [TetpoBa M.A. — M.: «Ipoday,
2019r.

3. ®usuka (6a3oBbiii ypoBenb) 11 Msxkumes I'.4., [Terpoa M.A. — M.: «/Ipoda»,
20109r.

4. 3agaunuk A. I1. PeimkeBuy, @uszuka 10-11 — M.: «/Ipoday, 2017r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. Google Knacc (puzuxa 7 — 11 knacc)
https://edu.google.com/products/classroom

2. Poccuiickas anekTpoHHas mikona (¢pusuka 7 — 11 kmaccsn)
https://resh.edu.ru/subject/28/7/

3. ®okcdopa (pusuka 7 — 11 knaccer) https://foxford.ru/courses/
(https://foxford.ru/search?q=cdu3uka+7+knacc)

4. O6pa3zoBarenbHbIi moptan «Muboypok» (pusuka 7 — 11 xmaccer)
https://iu.ru/video-lessons?predmet=fizika

5. O6pazoBaTenbHbIN TOpTaT «Buaeoypoxm» https://videouroki.net/;
6. "OT1kpbITas puzuka" http://www.physics.ru/



