MUWHUCTEPCTBO IMIPOCBEIIEHUS POCCUIICKOMN ®EJEPAIIUA
JenapramenT o0pa3oBanusi Bosoroackoii od;1acru
KomureT no odpasoBannio agMuHuctTpauuu Bosgoroackoro
MYHHMIHMIIAJBHOT0 OKPYra

MBOY BMO "llepBomaiickasi cpeaHsisi mKoJa'

PACCMOTPEHO
Ilemaroruyeckum COBET

Nel ot «29» aBrycra 2024 .

?Uzssuﬁ’:r“f’
N x eikdve 2

PABOYAS ITPOI'PAMMA
(ID 4898745)
yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb» € HCIOJIb30BAHHEM
o0opynoBanus neHrpa «Touka pocra»

1u1st ooyuaromuxcest 10A-11A knaccos

VYyuutens: Ky3oBkuna O.B.

. YTkuHo 2024 roxg



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uKe Ha ypOBHE CpeIHEro o0IIero oopa3oBaHus COCTaBlIeHa Ha
OCHOBE HOPMAaTHUBHO-IIPAaBOBBIX IOKYMEHTOB:

1. ®enepanbhblil 3akoH «O0 oOpazoBanuu B Poccuiickoit enepanum» ot 29
nekadbps 2012 roga Ne 273-D3 (c uBMEHEHUSIMMU)

2. ®epaepanbHbIi roCy1apCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT CPETHETO
ob1rero oOpazoBaHus, yTBEPKAEHHBIN NTpukazoM MunoOpHayku PO ot
17.05.2012 Ne 413 ( ¢ uBMEHEHUSIMM)

3. ®enepanbHas oOpa3oBarelibHas IporpaMma CpeIHero o011ero oopa3oBaHus,
yTBEpKIAeHHas npuka3om Munucrepcrsa npocsemienus PO or 18.05.2023 r.
No 371 ( ¢ u3BMeHeHUsIMN)

4. TlocranoBnenue ['1aBHOTO TOCyJapCTBEHHOTO CAHUTAPHOI'O Bpaua
Poccuiickoit @enepanuu ot 28.09.2020 Ne 28 CII 2.4.3648-20 «CanurapHo-
AMUAEMHUOJIOTUYECKHE TPEOOBAHUS K OpraHU3aIisIM BOCITUTAHUS U OOyYCHHS,
OT/IbIXa U O3JIOPOBJICHHUS AETEH U MOJIOJEKI»

5. Yueonsiit mian MbOY BMO «IlepBomatickasi cpeHsis MIKOJIay.

[Iporpamma 1o ¢Qu3uke 0a30BOro YpOBHS Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TpeOOBaHMI K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOM 00Opa3oBaTeNbHOW Mporpammsl, npeacraBieHHbix B OI'OC
COO, a Takxke ¢ yuérom denepanbHOll padodeil MporpaMMbl BOCTIMTAHHS |
KOHIIEMIIMK TpernojaBanus y4eOHoro mpeamera «@Pusnka» B 00pa30BaTENbHBIX
OpraHU3aIuaX Poccuiickon Penepanuu, pean3yIommx OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

Copnepxanne mporpaMMmbl 1Mo (u3MKe HampaBiIeHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcs 10-11 xmaccoB mpu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEITEIIbHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBercTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOy4eHHsI, a TaKKe YYHUTHIBAET HEOOXOJMMOCTh peaju3alliud MEKIPEIMETHBIX
CBsA3€ll (PU3BMKM C €CTEeCTBEHHO-HAyYHbIMH Y4YeOHBbIMM MpeaMmeTamu. B Heit
ONPEJENSIIOTCS OCHOBHBIE LIETU M3Y4YEeHHs] (PU3MKU HA YPOBHE CPEIHEro OOILEro
o0Opa3oBaHMsl, TUNIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHHIE,
MeTarnpeIMeTHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gu3uKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3YJITATHI OCBOCHUSI Kypca (pr3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE TTPEIMETHBIE PE3YIbTAThI IO roJlaM 00yUEHUS;

e coJepkaHue yuyeOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

du3rka Kak Hayka o HamOoJjiee OONIMX 3aKOHAX NPHUPOAbI, BBICTyIAs B
KauecTBe y4eOHOro IMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY



3HaHWM 00 oKpykaromiem mupe. [lIkonpHBIN Kype PU3NKN — CHCTEMOOOPa3yOIIHiA
JUISI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (hU3MUYECKUE 3aKOHbI
JeXaT B OCHOBE IIPOIIECCOB U SIBJICHUM, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢uznyeckoir reorpadueid u actpoHomueid. Hcmonp3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  ONpeNesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, TOJIyYeHHUs] HOBBIX MATEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMHU W JPYTHUX.
N3yuenue (Pu3MKM BHOCHT OCHOBHOW BKJAJ B (POPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpa OOydaroImmxcs, B (HOpPMHPOBAHWE YMEHHUH MPUMEHSTH
HAYYHBIN METO]I TO3HAHUS NP BHITIOJHEHUN UMHU YUY€OHBIX UCCIIEIOBAHUIM.

B ocHOBy kypca (usuku Ui ypoOBHsS CpelHero oOiero oOpa3oBaHUs
MOJIOKEH pAJl HUJIed, KOTOphlE MOXXHO paccMaTpuBaTh KakK MPUHIUIBI €To
IIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBHM C HEW KypC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (PU3UKH, BKIIOYAET KaK
BOITPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoesn eenepanuzayuu. B cOOTBETCTBUU C HEMl MaTepuan Kypca (U3HKH
o0beMHEH BOKPYr (Qu3nyeckux Teopud. Beaymum B Kypce sBIsieTCs
dhopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pUM, BEIIECTBE U
T0JIE.

Hoesn cymanumapuzayuu. EE peanuzanus npeamnojaraeT HCIOIb30BaHHUE
T'YMAaHUTAPHOTO TOTEHIHala (PU3NYECKON HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uKku ¢ pa3BuTMEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaomou  manpasenennocmu. Kypc ¢Gusuku mpeanonaraert
3HAKOMCTBO C IIUPOKHM KPYIOM TE€XHUYECKUX M TEXHOJOTHYECKUX MPUIIOKECHUHN
W3yYEHHBIX TEOPUHN U 3aKOHOB.

Hoes skonocusayuu peanu3yercsi MOCPEACTBOM BBEACHHUS SJIEMEHTOB
CoNlep KaHMs, TOCBSIIEHHBIX OKOJOTHYECKMM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXICHHUS
po0JIeM pallMOHAIBHOTO IPUPOAOIIONIB30BAHUS U HKOJIOTMYECKOM 0€30MMacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISIOTCS (usmdeckue Tteopur ((GopMHUpPOBAHUE TMPEACTABICHHUN O
CTPYKTYpe MOCTPOCHUS (PU3UYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
MPUHLUIIOB B  COBPEMEHHBIX  TPEACTABICHUSIX O TMPUPOJE, TpaHHUIIAX
MPUMEHUMOCTH TEOpHUH, JUIsi OINHUCAHUSI ECTECTBEHHO-HAYUHBIX SIBJICHUN U
MPOIIECCOB).

CHUCTeMHO-AESATENIbHOCTHBIN TOJIX0/I B Kypce (U3HKU peallu3yeTcs Mpexe
BCEro 3a CYET OpraHU3alyy SKCIEPUMEHTAIBHOU AESITEbHOCTH O0YYarolUXCsl.



s Ga3oBoro ypoBHS Kypca GU3HKA — O3TO HCIIOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOphIE B Iporpamme no (pusuke oObeIUMHEHBI B OOIIUNA CIHCOK YYEHUYECKUX
MpaKTHUECKUX padoT. BrigeneHne B yKa3aHHOM TMepevyHE JabOpaTOpHBIX padorT,
MPOBOJMMBIX  JJIS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa30oBaTeIbHOTO TPOIecCa HMCXOJI U3 OCOOCHHOCTEW IUJIAHUPOBAHHS W
ocHalleHus kabunera ¢usuku. Ilpm »s3TOoM oOecreuuBaercs OBJIAJACHUE
OOyYarOIMMHUCS YMEHHUSMU TPOBOJIUTHL KOCBEHHBIE HW3MEPEHUsS, HWCCIICIOBAHUS
3aBUCUMOCTEH (U3MUYECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
NPEIJIOKEHHBIX TUIIOTES.

bonbiioe BHMMaHWE yHAENSAETCS PEIICHUIO PAcYETHBIX M KadyeCTBEHHBIX
3agad. [lpu 3TOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3a/a4d C SIBHO
3aJlaHHON (DU3UYECKON MOJIEIBIO, TIO3BOJIAIONINE TPUMEHITh U3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jiesia Kypca, TaK M UHTErpupys 3HAHUS U3
pa3HbIX pasneinoB. s KadeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISIFOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKaHUsI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyromnue BbIOOpa (GU3MUECKOW MOJENH IJsi CHUTyallud TPAKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PDPI'OC COO k maTepualibHO-
TEXHUYECKOMY OOECIEUCHUI0 Y4YeOHOro rmpolrecca 0a30BbIl ypOBEHb Kypca
(U3UKY Ha YPOBHE CPEHETO 001Iero 00pa3oBaHus JOKEH U3Y4aThCsl B YCIOBUSX
NpeIMETHOr0 KaOuHeTa (PU3MKU WU B YCJIOBHUSIX MHTETPUPOBAHHOrO KaOWHETa
MPEMETOB E€CTECTBEHHO-HAYYHOIo IMKJIa. B kaOuHere (U3UKHU JOKHO OBITh
HeoOxoauMoe J1abopaTopHoe OOOpYyHOBaHUE [Jisi BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (U3NKE YUSHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmoHHoe oOopyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBAET ITOCTAHOBKY
MEPEUYNCIEHHBIX B MporpaMMe IO (U3HKE KIIYEBBIX JIEMOHCTpAIuil IS
UCCJICIOBAHUS  HW3Y4YaeMbIX SBJICHUHW M  TPOLIECCOB, OMIHUPUYECKUX H
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.

JlabopatopHoe 00OpyIOBaHHE [JIi YUYEHMUYECKUX MPAKTUYECKUX padoT
dbopmupyeTcs B BUJE TEMATUYECKUX KOMIUIEKTOB M OOECIEYMBACTCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydalomwuxcs. TemMaTH4ecKue KOMIUIEKTHI
7a00paTopHOTO O00OPYNOBaHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX WU ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
W3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMU HEJIIMHU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBJISIFOTCSI:



dbopMupoBaHHEe HHTEpeca M CTPEMJICHHS OOYyYarONIUXCSd K HaydYHOMY
U3YUYCHUIO TPUPOJIbI, Pa3BUTHE HMX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMUPOBAHHE
HCCIISIOBATEIILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHHSM;
(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3Y4YCHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
dbopMHpOBaHWEe YMEHHH OOBSICHATH SIBJICHHS C  HCIIOJIB30BAHUEM
(bU3UYECKUX 3HAHUHM M HAYYHBIX JIOKA3aTeIIbCTR;

(dbopMHpOBaHUE TPEACTABICHHA O POIU (U3MKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne ATUX Ieliell 00ecreunBaeTcs perieHueM CIIeIyIomuUX 3a1aq B
IpoIiecce M3ydeHus Kypca (GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

NpUOOpEeTeHHE  CHUCTeMbl  3HAHUM 00  0o0mMX  (PUBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYas MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTHI acTPOPHU3UKH;

dbopMHpoBaHWEe YMEHUI TMPUMEHATh TEOPETUYECKHE 3HaHUS s
oOBbsicHeHUS (DHU3WYECKUX SABJICHUH B TPUPOAEC W IS TNPUHATHSA
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUs pPA3IUYHBIX 33Jady C $BHO 3aJaHHOMN
¢bu3nyueckoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue pU3NYECKO MOJEIIH, aIeKBATHON yCIIOBUSAM 33/1a4u;
MOHMMAaHUE (PU3UYECKUX OCHOB M MPUHIUIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAOULYIO
cpeny;

OBJIaJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUA W MPOBEICHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAlIW3a UM HHTEpIpEeTaluyd HUHPOPMALIHH,
OIPEJENICHNS JOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

CO37IaHHE YCIIOBUM JUIsl pa3BUTHUSL YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 yacoB (2 4aca B HENETIO), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennmaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JIA0OPATOPHBIX M
MPAKTUYECKUX PpalbOT SBISETCS PEKOMEHIOBAHHBIM, VYHTENIb JeaeT BHIOOP
MpoBeCHNsT J1a0OPATOPHBIX pPadOT M OMBITOB € YYETOM HMHAUBHUIYaTbHBIX
0COOCHHOCTEH 00yJaroIuXCsl.



OO6yuenue ocyecTsisieTcs npu nogaepxke Llentpa oOpa3oBaHus €CTECTBEHHO-
HAy4YHOM HarpaBeHHOCTH «To4uka pocTay, KOTOPbIM CO3JaH Ui Pa3BUTHUSA Y
00yYaroIMxcsi €CTECTBEHHO-HAYYHOM, MaTeMaTHYEeCKON, HHPOPMAIIMOHHON
IPaMOTHOCTH, (POPMUPOBAHUS KPUTUUECKOTO U KPEATUBHOTO MBIIIJIEHUS,
COBEPIIECHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOM HAPABIEHHOCTH, a TAKXKE
JUIS IPAKTUYECKON OTPabOTKH y4EeOHOro MaTeprasa o yueOHOMYy MpeaMETy
«Dusukay.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUA

®usuka — Hayka O mpupone. HaydHele MeTOIBI MO3HAHMS OKPYXKAIOIIETO
Mupa. Pombp DOKCriepuMeHTa M TEOpUM B IPOLIECCE IIO3HAHUA IPUPOJBIL.
DKCIIEpUMEHT B (pU3HKeE.

MopnenupoBanue (U3MUECKUX SIBJICHUNA M TpoueccoB. HayuHble rumoTessl.
duznyeckre 3aKOHbI U TEOpUH. ['paHHIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u Mecto Qu3uku B GOPMUPOBAHUMU COBPEMEHHOM HAay4YHOH KapTHHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUPPOBbIE H3MEPUTENIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

ITepemernienne, CKOpoOCTh (CpeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTe€pUalibHOW TOYKHM, UX MPOEKIUMU Ha OCU CUCTEMBI KOOpJWHAT.
CrnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpsSIMOJUHEWHOE JBIKeHue. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [EepeMelIeHus
MaTepuaJbHON TOYKUA OT BPEMEHH.

CBoOonHoe najzieHue. Y CKOpeHue CBOOOIHOTO MaJeHusl.

KpuBommuennoe  nBuxeHue. JIBMKEHHE  MaTepUATIbHOW  TOYKM IO
OKPYHOCTH C ITOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon n yacrora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CHUIOMETD,
JIBWKECHUE CHAPSJO0B, LIEMTHBIE U PEMEHHBIE ITEpEIaYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBIKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TaneHne Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune yckopeHust CBOOOHOTO MaACHUS.

Hamnpapnenue cKOpocTu pu ABUKEHHUH M0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopuvle pabonivl

N3yuyeHne HEpaBHOMEPHOTO JIBHKEHHUS C LIEJNBIO ONPEACIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanne COOTHOLIEHUS MEXAY MNYTSIMHU, HPOWIECHHBIMU TEJIOM 32
MOCJICIOBATEbHBIC PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIBbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydyeHne NBUKEHUS IApUKa B BA3KOU KUIKOCTH.

N3yuenue ABuxKEHUs Tena, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['amunes.  IlepBelid  3akoH  HproToHA.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cui. Bropoii 3akoH HbroToHa
IJI MaTepUajJIbHOM TOUKU. TpeTui 3akoH HproTOHA [y1 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cumima Ttsokectu. llepas kocmuueckas
CKOpOCTb.

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

Tpenune. Buapl Tpenust (mokosi, CKoIbxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOIbKEHUS U cujia TpeHus nokos. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS IPU IBUKEHUU TEJIa B dKUJKOCTH WIIH Tase.

[TocTynarensHO€E U BpalaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIBHO OcCH BpaumieHus. llnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAIIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBnenue nHepUUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MaJICHHUH.

CpaBHeHUME CHIT TPEHUS MTOKOS, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBecUs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IMPYXXUHE U
pPE3UHOBOM 00pasiie, OT UX JAehOpMaIIHH.

HccnenoBanne ycioBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axkoust coxpanenus 6 mexanuke

NMnynsc MarepuanbHOM TOUYKHM (Te€na), CUCTEMbl MaTEPHAIbHBIX TOYEK.
Nmnynbe cuiibl M1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU DHEPTUM.

[TorenuuanbHas SHEprusl. [TorenuunanbHas SHEprus YIIPYTO
nehopMHpOBaHHON  TIpykuHBI.  [loTeHIManpHas  dSHeprus Tena  BOJM3HU
MOBEPXHOCTH 3€MJIH.

[ToreHuuanbHple WM HEMNOTCHIMAIbHBIE  CHJIBL. CBsi3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKONW HSHEPrUU CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWCTBa M NMPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYXAHHBIN MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

[lepexoa NOTEHIMATILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuenue aOCOMIOTHO HEYNPYTOro yAapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CUJIbI ¢ U3BMEHEHUEM MEXaHHYECKON >HEPruu
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOIO KIyTa.

Paszpnesn 3. MouiekyJisipHasi pU3NKa ¥ TEPMOJAMHAMMKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUH U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUIL[ BelecTsa. MoJenn CTPOCHUs Tras30B, XUIKOCTEN U
TBEPABIX Te U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u
pazmepsl MoJekyll. KonnyectBo BemectBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ msMmepenue. lllkama Temneparyp
Llenscus.



Mopnens  upeanpHOro raza. (OCHOBHOE  yYpaBHEHHE  MOJEKYISPHO-
KUHETUYECKOW TEOpHM HJAEabHOTO ra3za. AOCONIOTHas TeMmIliepaTypa Kak Mepa
CpelHEe KWHETUYECKOM SHEpPruM TEIUIOBOro JBMXKEeHHs vacTul] raza. lllkana
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—KiamnepoHa.
3akoH JlanbroHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJUYE€CTBOM
BemiecTBa. ['paduueckoe mnpeacTaBaeHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zo0bapa.

TexHuueckre yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECTMHEHUN.

OmnbiTel 10 MU PYy3UN )KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO ABUKEHUSI.

Mogaens onbita LlTepha.

OnpIThI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYJIISIPHOTO
B3aUMOJICHCTBHUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHUSI MJICaJbHOTO Tas3a,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPAMU COCTOSTHUS Pa3peKEHHOr0
rasa.

Tema 2. Ocnogbt mepmoouHamMuKu

TepMmoanHamuueckas cucrema. BHYTpEHHssI dHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KomnuectBo temnorsl u padota. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  HWACAIBHOrO  ra3a. Buiael  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IeJIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TEmI0Th IpH TEIIoNepeiaye.

[lonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMHKHU.
[IpumeHeHre TEepBOro 3akOHa TEPMOJMHAMUKU K u3omponeccam. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocCcTh POIIECCOB B MIPUPOJIE.

TerutoBele  MamuHbl.  [IpUHOMIBI  AEUCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBaHus SHEPrHUM B TEIJIOBBIX MamnHax. KodpduimeHT mosie3Horo
neiictBust terioBo mammHbl. [{ukn KapHo u ero kod3@@uimeHT mose3Horo
JEHCTBUSA. DKOJIOTUYECKHE MPOOJIEMbI TETIOIHEPTETUKH.



TexHuyeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CTOpaHMUsl, OBITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUH pPabOThI: BBUIET
npoOKku u3 OyTBUIKH TIOJ JIEWCTBHEM CKAaTOro BO31ayXa, HarpeBaHue d¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUIECOAEMOHCTPALINS).

N3meHeHne BHyTpeHHEH SHEpruu (TeMIiepaTyphbl) Tela Ipu TeIlonepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padonul

N3mepenue yaenpHOU TEMITOEMKOCTH.

Tema 3. Azcpecammusvie cocmosanus eeugecmea. Dazosvie nepexoovl

[TapooOpazoBanue u KoHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTENIbHAsI BJIAXHOCTh BO3Ayxa. HacelllleHHBbIA map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrainuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayioB. Kuakue kpuctauibl. CoBpeMeHHbIE Matepuanbl. [lnaBieHue u
KpUCTaJTM3aus. Y IeabHasl TerioTa miasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

Texnuueckre yCTpOHCTBa M MPAKTUYECKOE TPUMEHEHHUE: TUTPOMETpP M
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU TMOJIYyUYECHHUS] COBPEMEHHBIX MaTepHaJioB, B
TOM YHUCJIE HAHOMATEepPUaiOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBanus ¥ MIaBJIeHUST KPUCTAUIMYECKOTO BEIEeCTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabonivl

N3mepeHre 0THOCUTENbHON BIIaXKHOCTH BO3/yXa.

Paznen 4. djekTpoauHaAMMKA
Tema 1. Inekmpocmamuka
OnexTpuzauus Tel. OJEKTpUYecKWil 3apsan. JlBa BHIa 3IEKTPUYECKHUX
3apsAn0B. IIpOBOJHUKH, OUAJIEKTPUKM W TOJYIPOBOAHUKHA. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynmona. TodeuHbI 2IEKTPUUECKHN 3apsia.
Onextpuyeckoe mnosie. Hampsok€HHOCTh  3iekTpruyeckoro mnons. IIpuHinmn



CYHEPHO3ULIUNA DIEKTPUYECKUX ITosien. JIMHMKM HaAnpsHyKEHHOCTH AIIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpoctatudyeckoro  moss.  I[loreHuman.  PasHoCTh
MOTEHUHAIOB. [IpOBOOHMKM W AMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.
JusnexTpruyeckas IpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTPOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
AIIEKTPOMETp, DJJIEKTPOCTaTHUYEeCKas 3alluTa, 3a3eMJIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN allapar, CTPYHUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLINI IEUCTBUS DIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPUKH B IIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIA
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHne 3neKTpOoEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DIJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUS DIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETIH.

DJIEKTPUYECKOE CONPOTUBICHUE. Y AEIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TApaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora osmektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomrHOCTb
AIEKTPUUYECKOTO TOKA.

DNEKTPOJABWKYILAA CHJIA U BHYTPEHHEE CONPOTHUBJIEHUE HWCTOYHMKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpUu4yecKoi nenu. KopoTkoe 3aMbIKaHueE.

OnexkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKMCTBA ANEKTPOHHBIX ITYYKOB.

IToxynpoBOIHHKWY. CobOcTBeHHas 51 IpUMECHAast IIPOBOJAUMOCTD
noJynpoBoIHUKOB. CBolicTBa p—n-niepexosa. [1oaynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOUMALNS. DIEKTPOIIH3.



DJIeKTpUUEeCKUM TOK B ra3zax. CaMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
pazpsan. Monunus. [Lnazma.

TexHuyeckre yCTpPOWCTBA M IMPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIBTMETpP, PEOCTaT, HCTOYHUKM TOKA, JJIEKTPOHArpeBaTeNbHbIE MNPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPBI, TOITYIPOBOJHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HAIIPSKEHMUS.

3aBUCUMOCTb CONPOTUBIICHUS LWIMHAPUYECKUX IMPOBOJAHUKOB OT JJIMHBI,
IUTOLIAM MTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CmMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

IIpsmoe w3MepeHHe DSIEKTPOIABWXKYIIEH Ccuibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTD BO3yXA.

OOHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOr0 COEUHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue snexkrpomnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsA B 10 Kiiacce oCyHIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKW,
OMoNoruu, XMMHH, reorpauu U TEXHOJIOTUU.

Meowxcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAay4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runoresa, (pu3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJICJINPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEGHHMM, JMHEWHas (QyHKIHUA,
napabona, runepOosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOCKLIMM HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexaHudeckoe JBUKEHHUE B )KMBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUBI TEIIONEpPENadyH, TEIVIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SABIICHUS B KUBOU MPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX TEJN, JKUIKOCTEH U



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, SJIEKTPOJUTUYECKAS TUCCOIHAITHS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE ABIKEHUH C HCMIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUS B TEXHUKE, MOJIIMITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHUS
UMIyJbCa B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATEIh BHYTPEHHETO
cropaHwusi, mapoBasi TypOMHA, OBITOBON XOJOMUIBHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHaioB, B TOM UYHCJIE HAHOMATEepPHAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTpYWHBIN NIPUHTED, AJIEKTPOHATPEBATEIHHBIC pUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.

11 KITACC

Pa3znen 4. DiekTpoauHaMHKA

Tema 3. Macnummnoe nose. I1eKmpoMacHUMHAA UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3amMoJeWCTBHE  MOCTOSHHBIX  MarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuWHAYKIMH. [IpuHIMD cyneprno3uuun
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKIUU. KapThHa JWHUNA MarHUTHOMN
WHIYKIIMU T10JI MOCTOSTHHBIX MAarHUTOB.

MarauTHoe TI0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JHMHUH WHIYKUUAH
MAarHUTHOTO TOJIS JUJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aAMKHYTOTO KOJBLEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiictBue npoBOHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJTyJib U HarpaBiieHHe. J[BuxkeHue 3apsSKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SlBneHne 3JIEKTpOMAarHUTHOW WHAYKOMHU. [lOoTOK BEkTOpa MarHUTHOW
WHAYKUAHW. OIJIEKTPOABIXKYINAS CHJIAa HWHAYKUAHW. 3aKOH JJIEKTPOMAarHUTHOU
nHayknuu @apanes.

BuxpeBoe naiekTpuyeckoe TmoJie. ODNEKTPOABIKYLIAs CHIa WHIYKIHH B
MPOBOJHUKE, IBHKYIIIEMCS TOCTYIATEILHO B OJHOPOJAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTh.  SIBIIEHME CAMOMHIYKIMH. OIEKTPOJBIKYIIAS  CHIIA
CaMOWHIYKIIUH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA M IMPAKTUYECKOE TMPHUMEHECHHUE: TMOCTOSIHHBIE
MAarHuThl, JJEKTPOMArHUThI, BJIECKTPOJBUTATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIuHWMY UHTYKIIUM MAarHUTHOTO TOJISI.

B3aumopericTBre n1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue >IEeKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIXKYILEH CHIJIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO TIOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydeHre MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

UccnenoBanne AeCTBUA MNOCTOSSHHOTO MAarHUTa Ha paMKy C TOKOM.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paszgea S. KoJsieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE KOJ1€0AHUA

KonebGatenbnass  cucrema. CBoOOAHBIE  MEXaHMYECKHME  KOJEOAHUS.
[Mapmonnyeckue konebanus. [lepuon, wacrora, amruutyaa u ¢asza KojeOaHUM.
[IpyxuHHBIN MasgTHUK. MareMaTHU4EeCKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKUX
koJjiebanuii. [IpeBpaiiienre HEPrun MpuU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCATHbHOM KOJICOATEIIbHOM KOHTYpe. AHAJIOTHS MEXKIy MEXaHHYeCKUMHU U
ANEKTPOMAarHUTHEIMU KoJiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'UM B UJICaTLHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

ITepemennbiii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOTO TOKA. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAUYCHUE CHUJIBI TOKA U
HANPSHKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOIICHUE DIECKTPUIECKOM
SHEPIUHU. DKOJIOTMYECKUE PUCKHU IPU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
HCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HMU.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIUHHUU JIEKTPOIIEpEaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOATeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).



Habmronenne 3aryxaromux KojieOaHHH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabOmronenue pezonanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CUJIBI TOKA U HANPSHKEHUSI OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHanc mnpu TmOCIENOBATENBLHOM COEOUHEHUU PE3UCTOpPA, KATYIIKU
WHJyKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEepeIayu.

Yyenuueckuii sxcnepumenm, 1abopamopnsie pabonul

UccnenoBanre 3aBUCUMOCTH TIEpUOAa MaJlbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnenoBanre MNEepeMEHHOr0 TOKa B IEMM W3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPa, KaTylIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUNHbLE 80IHbL

Mexanuueckue BOJIHBIL, YCIOBHS pacnpocTpaHeHus. Ilepuon. CxkopocTb
pacrpocTpaHeHuss W JuiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBIL.
WNurepdepenius u audpaxiys MeXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3TYyUYECHUS! SJEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anektpomarauTHoil BosnHe. CBOWCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOJspu3anus, AupaKius,
unrepdepeniusa. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHUE 3JEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBS3U U TENEBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi AUArHOCTHMKAa B TEXHUKE W MEIMIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE MOTIEPEUHBIX U MPOJAOTBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHUK 3BYKa.

HabGmronenue orpakeHus: U MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hao0mronenune nuatepdepeHunu U Auppakiinii MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHUM.



UccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHHe, Moaspu3anus, Audpakuus, nHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. I[IpsmMoinHENHOE pacHpOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToyeuHbli HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenne nzoOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI NpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbpIl yrojg IOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 0enoro cseta. L[Ber.

ColOuparomie U pacceuBaromve JuH3bL. ToHkas mauH3a. DOKyCcHOE
pacCTOSIHME W ONTHYECKas cujia TOHKOW nuH3bl. [locTpoeHme wm3o0pakeHwil B
coOuparolux U paccerBaromux guH3ax. Gopmyna TOHKOWU JAUH3BI. YBEIUYEHUE,
JaBacMOe€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHblEe HWCTOYHUKH.
VYcnoBuss HaOMIONEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEep(EpEeHIIHMOHHOM
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknusa cBera. JudpakiuuonHass pemérka. YclIoBUE€ HAOIIOIEHUS
[JIABHBIX ~MaKCUMYMOB TIpM NaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIa,
doToamnmapar, TPOCKIIMOHHBINA armapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAsS
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeHOE pAacIpOCTPAHEHUE, OTPAXKEHHE M NPEJIOMIIEHHE CBETA.
OnTudeckue mpruodopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozelb CBETOBOA.

UccnenoBanrie CBONCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKONa.

Habmronenne natepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ TOMOILIBIO MTPU3MBL.

[Tomy4yenue cekTpa ¢ MOMOIIBIO TUGPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipu3aiuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabonivl



N3mepenune nmokaszaresns NpeoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB H300paKEHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAIBLHONH TEOPUH OTHOCHUTEIbHOCTH
I'panunpl  TPUMEHMMOCTH  Kiaccudyeckod — MmexaHuku.  [loctynatsl
CIICIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpallECHUE
JUTVHBI.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUILIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKONW YaCTHIIBI. JHEPTHUs
IIOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u s3Heprun GOTOHA C €ro0 YaCTOTOW. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dboroaddexra. Ypapuenue DiHmTerHa 11 pororddekra. «KpacHas rpaHuiia
dboroaddexra.

JaBnenue ceeta. OnwiThl I1. H. JIleGenena.

XUMHYECKOE ICUCTBUE CBETA.

Texnuueckne ycTpoiicTBA W MPaKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTumk, coTHEUHasi ObaTapesi, CBETOUO.

Jlemoncmpayuu

®oTo3(]heKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeMIHETO GhoTodddexra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHII.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenue u mornomieHue
¢$boTOHOB TpU Tepexofe aToMa C OAHOTO YPOBHSA SHEPruuM Ha Apyroi. Bunsl
cnekTpoB. CIIEKTp YpOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BosiHoBbIE cBOMicTBA yacTtull. Bosubl e bpoiins. KopnyckyisipHO-BOJTHOBOM
Iy aliu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CHEKTPalbHBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamopnsie pabonul

HaOmronenue nuHeyaToro crekTpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1o  ompeneneHuro  cocTaBa
paauoakTUBHOTO u3nydyeHus. CBoiictBa anbda-, Oera-, TramMma-U3Iy4YEHUS.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sjapa. M30Torsl.

Anbda-pacnan. DNeKTpOHHBIA UM TO3UTPOHHBIA OeTa-pacnan. [‘amma-
M3JIy4yeHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledexT macchl sapa.

SAnepusbie peakuuu. JleneHue u CUHTE3 Aep.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl W MEPCHEKTUBHI
AJIEPHON DHEPIETUKH. DKOJOTHUECKUE ACIIEKThI SACPHOU SJHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOACHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIC B3auMOJIeHCTBUS. EquHCTBO (pr3znueckoil KapTUHBI MUPA.

TexHu4yeckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMepa
Bunbcona, sigepHbIil peakTop, aToMHast 0omo0a.

Jlemoncmpayuu

CUY€TUMK MOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnsie padonul

UccnenoBanne TpeKOB 4acTHIL (TI0 TOTOBBIM GoTorpadusim).

Pasznes 8. DiieMeHTHI ACTPOHOMUM U aCTPOGU3MKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKinagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, sipkue 3BE3MbI, IJIAHETHI, MX BUIUMOE
JIBIDKCHHE.

ConHeynast cucTeMa.

Connne. ComHeuHas akTUBHOCThb. McTounuk sHeprum CoyiHIIA U 3BE3I.
3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpalibHBbIA KJlace —
CBETUMOCTB». 3BE31IBI TJIABHOHM ITOCJIEJOBATEIBLHOCTH. 3aBUCHMOCTH «Macca —
CBETHUMOCTBY» JJIsl 3BE3]l TJIABHOW IOCIIEIOBATEIBLHOCTH. BHyTpeHHEe CTpOCHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Bostonun CoiHLa U
3BE3]]. DTaNbl )KU3HH 3BE3I.

Muneunsiii [Tyte — nHama [Manaktuka. Ilonoxxenune u nBuxkenue CoJiHIIA B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBa3zapbl. YEpHBIE NBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacuupenne Beenennoii. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bonbmoro B3peiBa. PenukToBoe n3inydeHue.

MacmrabHas ctpykrypa Beenennoid. MertaranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMHUHU.

Yuenuuecxue nabnooenus

HaOmronenus: HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTIPE/IeTICHUSI TIOJIOKEHNS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEBEPHOIO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, miranet, Miteunoro Ilytu.

Oo6o0maromnee MOBTOPEHUE

Pony ¢Qu3uku u acTpoOHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIbHON M ATUYECKON cepax MesTeTbHOCTH YeIOBEeKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYyYHOU KapTHHE MUpPA, POJIb (PU3NYECKON TEOPUH
B (opMuUpOBaHMM MpEACTABICHUNH O (PU3NUECKON KapTUHE MHpaA, MECTO
(bu3nYecKoil KapTUHBI MHUpA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEAICTaBJICHUHN O TIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 11 kitacce ocyuiecTBisieTCs €
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€H C KypCcamMH MaTE€MaTHKH,
Ouonoruu, XUMIH, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresa, (u3nMyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemwieHHWE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIHWH HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJA00US TPEyTrOJIbHUKOB,
OTIpeJIeNICHHE TUIONIA/IN TIOCKUX PUTYp U 00bhEMa Tell.

buonocusa: »>nekTpuyeckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTelbHbIC
JIBUKEHUSA B )KUBOM MPUPOJE, ONTUYECKUE SBJIECHUSA B )KUBOW IPUPOJIE, AEUCTBUE
paanauy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAs CTPYKTYpa TBEPABIX
TEJd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PEIIETKH, CHEKTPaTbHBIN
aHau3.



l'eoepagusa: wmarHWUTHBIE TIOMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUIA.

Texnonocus: NWUHUAM DJEKTPOIEpenady, TEHEPATOpP MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pajap, PaJUONPUEMHHK, TEJIEBU3OP,
anTeHHa, TeiaedoH, CBY-meub, NMPOCKIMOHHBIA aIllmapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mpenvera «®dusmka» Ha ypOBHE CpeaHEro OOIIero
oOpa3oBaHus (0a30BbI YPOBEHB) JOIKHO OOECIICUNTH JOCTIKEHUE CIIEITYIONTUX
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI YUeOHOrO npeaMera «Du3nKa» JT0IKHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKJICHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PAaCHIMPEHUE KU3HEHHOTO
ONBITA U OIbITA JEITEIBHOCTH B MPOLIECCE PEaTu3alii OCHOBHBIX HAIIPaBICHUU
BOCIIUTATEJIbHOW JIESITENIbHOCTH, B TOM YKCIIE B YACTH:

1) rpakaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK O0YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTRA;

NPUHATHE  TPAJAMIIMOHHBIX  OOIEYETIOBEUECKHX T'YMAaHUCTUYECKUX M
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX TPAXIAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTaHU3aINY;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCHMCKOU IpaXXJaHCKON UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
NESTEIILHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYUBOTO OYyAyIIEro;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyniero (pu3n4IecKoi Hayke;



5) TPyA0BOr0 BOCIIUTAHMS

MHTEPEC K pas3MyHbIM cepaM MpOoPECCHOHATBHON AESITENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKON U TEXHUKON, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu 1 peanru30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC MIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IACTH
(U3UKY HA TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rN4eCKOro BOCIIUTAHMS

c()OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYPhl, OCO3HAHHE TIJIOOAIBHOIO
XapakTepa SKOJOTUIECKUX TIPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHHUE IEVCTBUN B OKPYKAOLIEH CPEJE HA OCHOBE
3HAHHU LEJIeH YCTOUYMBOIO Pa3BUTHs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH HKOJOTHYECKOM HANpPABICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3MKKA ~ OCYHIECTBISATH  NPOEKTHYIO U HCCIEA0BATENbCKYIO
NEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble JJornyeckue 1eMCTBHS:
CaMOCTOSITeTbHO  (opMylIMpoBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh 1EMU JACATCIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHKCHMS,
BBIABJISITH 3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN JEATEIBbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pPa3BUBATh KPEaTUBHOE MBIILICHUE MPU PEIISHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciienoBare/bCKue e CTBHUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHATHUSMH U METOIAAMHU
(bu3HYECKO HAYKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOEKTHOW AESITeIbHOCTH
B o0nacTu (pU3MKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOHUCKY
METO/IOB pelIeHusl 3a/ay (PU3UUYECKOTO COJAEpkKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B ITO3HAHMSI;

BJIAJETh BHUJAMM JEATEIBHOCTH IO IIOJYYEHUID HOBOIO 3HAHMS, €ro
UHTEpIpETaluy, NOpeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IMYHbIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHHs, HaXOAUThb APTYMEHTHI I JI0KAa3aTelbCTBA
CBOMX YTBEp)K/ICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUN PELLCHUS;

aHANM3UPOBAaTh TIOJIYYCHHBbIE B XOJE pEIICHUs 3aJa4d  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATHh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (HOPMyIHpOBaThb COOCTBEHHBIE 3aladyl B 00pa30BaTEIbHOMN
JESTENbHOCTH, B TOM YHCIIE IPU U3yUYEHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETb MEPEHOCUTh 3HaHWA MO (QU3MKE B MPAKTHUYECKYyl0 00JacThb
KU3HEAEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTrMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTbH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIJ€Th HABBIKAMHU MOJy4YeHUs WHPOpManuu (U3HUUECKOTO COAECpKAaHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IOMCK, aHAJM3,
CHUCTEMAaTH3alMI0 U WHTEPIpeTalni0 MHPOPMAlMU pa3IMYHBIX BHUJIOB U (opm
IpEICTaBICHNUS;

OLICHUBATh JIOCTOBEPHOCTh HHPOPMALIUU;

UCIIOJIB30BaTh  CPEACTBa  MH(OPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH B PEIIEHUU KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJa4 ¢ COONIO/IEHHEM TpeOOBAHUN HPrOHOMHUKH, TEXHUKU O€30M1aCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPaBOBBIX ©  ITUYECKUX HOPM, HOPM
MH(POpPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUS B pas3iIUYHbIX (opMaTax c
y4€TOM Ha3zHauyeHUs UHPOpPMAIMK U LEJIEBOM ayIUTOPUH, BEIOUpasi ONTUMAJIBHYIO
(bopMy MpeACTaBICHUS U BU3yaIU3al[Uu.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIC Y4eOHbIe 1eHCTBHA:
OCYIIECTBIAThH OOIIEHNE HA YpOKaxX (PU3HKHU U BO BHEYPOUHOU J1€ATEIBHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(MIUKTHBIX CUTyallMd MW  CMAr4arh
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK) TOYKY 3PEHHUs C HCIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

IIOHMMATh U MCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAIBHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBHI € y4€ToM OOUIMX
MHTEPECOB U BO3MOKHOCTEMN KaXKIOTO YJI€HA KOJIJIEKTHBA;

IIPUHAMATh IL€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh AEHUCTBUA MO €€ JOCTHXKEHUIO: COCTAaBIIAThH IUIAH JACHUCTBUU,
pacupenensaTe poiad € YYETOM MHEHHMHM YYaCTHHKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3ysbTat o pa3pabOTaHHBIM KPUTEPUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLICHMBaTh HJEU C IMO3WLHAHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbIE YHHMBepcaJbHbIe Y4eOHbIE AeiCTBUSA
Camoopranusanus:

CaMOCTOATEJIBHO OCYLIECTBJIATh MO3HABATENIbHYIO JEIATEIBHOCTh B 00JAaCTH
GU3UKK ¥ acCTPOHOMHUHU, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOATENIBHO COCTABJIATh IJIaH PEIICHHUS] PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBIMOJIHEHUS MPAKTUYECKON PadO0ThI C YUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYAULIHMH B 001acTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJAJETh  HABBIKAMM  IIO3HABATEIBHON  peQUEeKCMH KAk  OCO3HaHHUS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX IIPOLECCOB, HUX pE3yJbTaTOB H
OCHOBaHUI;

UCITIOJIb30BaTh MPUEMBI peIeKCUH IJI1 OLEHKH CUTYAalllH, BRIOOpAa BEPHOIO
peLIeHHS;



YMETh OIIEHWBATh PHUCKU W CBOCBPEMEHHO IMPUHUMATHh PEIIEHUS MO HX
CHUKEHMUIO;

MPUHUMATh MOTHBBI W apTryMEHTBI APYTMX TIPH aHaJu3e pPe3yJIbTaTOB
NeSITENHbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

OpUHUMAaTh MOTHUBBI W apryMEHTBl JAPYTMX NPH aHajdu3e pe3yJbTaToB
TESATEITHPHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce noCTMKEHUS JTUYHOCTHBIX PE3YJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe I8 YPOBHS CpeaHero oOmero oOpa3oBaHus y 0OyYarommxcs
COBEPIIICHCTBYETCS AMOIMOHATBHBIH HUHTEJUICKT, TIPEAIOIar afo A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSl, BKIIFOYAIOIIETO CIOCOOHOCTh TIOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
ObITh YBEPEHHBIM B ceOe;

CaMOpETYyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTh aJalnTUPOBAThCS K
AMOIIMOHAJILHBIM U3MEHEHHSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIOYAIOUIECH CTPEMIIEHUE K JOCTUKCHUIO LIEIU U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 TIPH OCYIIECTBICHWHU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHIA:

JIEMOHCTPUPOBATh Ha TpUMEpax poyib U MeCTO (U3MKU B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOAEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEICH:
MaTrepuajabHasl TOUKa, HHEpIMaabHas cucTeMa oTcuéra, abCoOTHO TBEPIOE TEIIO,
UJICAUTbHBIA Ta3, MOJAEIA CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJI, TOUYECUHBIN
ANEKTPUUYECKUH 3apsi]i IPU pelieHnr (PU3nUecKux 3aj1ay;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (IIPOIECCH) U OOBSICHATHh MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJIAPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BELIECTBA U



JNEKTPOAMHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMoO/IelicTBUE Tel, nuddy3us, OPOYHOBCKOE JBI)KEHUE, CTPOCHUE >KUIAKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ ITPU HATPEBAHUHU (OXJIAXKIEHUH ), TETIJIOBOE
paBHOBECHE, HCIIAPEHME, KOHICHCALMs, IUIABJICHUE, KPUCTAILIN3ALMs, KUIICHHE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCyzle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B HM30IpOLECcCax,
ANEKTpU3anus Tell, B3aUMOJECHCTBHE 3apsI0B;

OINUCHIBATh MEXAHWYECKOE IBUKEHHE, WCIOJb3Yys (DU3MUECKUE BEITUUMHBI:
KOOpAWHATa, MNyTh, MNEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CuJa,
HMMITYJIbC T€Jla, KUHETUYECKasi SHEPIus, NOTEHUNAIbHAS DHEPTHs, MEXaHUYECKas
paboTa, MeXaHW4YecKash MOIIHOCTb; IPH ONUCAHUU NPABWIBHO TPAKTOBATh
(Gu3NYECKUN CMBICT HCIOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHHS U E€IUHMIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JAPYTHUMH
BEJIMYMHAMU;

ONMCBHIBATh M3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUSA,
UCHONB3Ysl (U3MUYECKHWE BETUYMHBI: JaBJIEHWE Ta3a, TeMIepaTrypa, CpemaHsis
KMHETUYECKAs] SHEPTUs XaOTUYECKOIO ABUIKEHHSI MOJIEKYJI, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI HEprusi, pabora rasa,
KO3((PUIIMEHT TMONE3HOr0 JEWCTBHS TEIUIOBOTO JIBUratress; MpH ONUCaHUHU
NPaBWIBHO TPAKTOBAaTh (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HAaUeHUsT W EAUHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYI0 BEIUYHUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YUYEHHBIE MIEKTPUUECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3NYECKUE BEIUUYMHBI: 3JICKTPUUECKUN 3apsil,
AIEKTPUYECKOE MOJIE, HAMPSHKEHHOCTD IMOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIUAIOB,;
Ipy ONHMCAHUM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAYEHHUS M EIWHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLINE
JaHHYIO (PU3UYECKYIO BEJTUUHUHY C IPYTMMH BETMUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE TPOIECCHl U SBJICHUS, UCIONB3Yys (pu3nyeckue
3aKOHBI U IIPUHIIMUIIBL: 3aKOH BceMHUpHOro Tarorenus, I, II u III 3axkonsr HeroToHa,
3aKOH COXPAHEHHs MEXaHMYECKOM DJHEPrUH, 3aKOH COXPAHEHUS HMIIYJbCa,
INPUHLUI CYNEPIO3ULIUHA CHJI, INPUHIMI PABHONPABHUS HHEPLUHAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO0 CTPOCHHS BEILECTBA, TI'a30BbIE
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW DHEPIUU TEIJIOBOTO JBHIKEHHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MEePBhIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOro 3apsiaa, 3akoH KyisioHa, mpu 3TOM pasnuyaTh CIOBECHYHO
(GOpMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKEHUE U YCIOBUs (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3nuyarTh YCJIOBHsS UX O€30MaCHOTO UCIOJIb30BAaHUS B
MMOBCEJHEBHOM KU3HU;

BBITIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOLECCOB C HCHOJB30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHUH, NMPU 3TOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Y4e€OHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT U
(dhopmMyIHpoBaTH BHIBOBI,

OCYIIECTBIISATh NMPSAMbIE U KOCBEHHbIE M3MEPEHUSI (PU3NUECKUX BEIUYUH, MIPU
ATOM BBIOMpPATh ONTUMAJBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIUYHMH B
BUJIE TAOJIUII U TPaUKOB, A€TaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEeI0BaHNUS;

coOoaTh npasBuia 0€30MacHOroO TpyJa MpU MPOBEJACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIEeIOBAaTeNIbCKOM U MPOEKTHOU
JESTENbHOCTA C UCIOIB30BAHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U J1a0OPATOPHOTO
o00opynOBaHUS;

pemarb pacy€éTHhle 3aJa4d C SIBHO 33JaHHOM (PU3HYECKOW MOJEINbIO,
UCIOJB3YS (PU3MUECKUEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBUS 3a/1a4uu
BbIOMpATh (DU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIWYUHBI U (POPMYIIBI,
HEOOXOoUMBbIEe NIl €€ pellleHus, MPOBOJAUTHh PACUETHl U OLEHUBATH PEATbHOCTH
MOJTyYEHHOTO 3HAUYCHUs (PU3HUECKON BEIUYUHBL

penaTh Ka4eCTBEHHBIE 3a/1a4u: BHICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO
[IEMOYKY PACCYX ACHUI C ONMOpOod Ha W3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTHU H
(dbuznyeckue sBICHNUS,

UCIIONB30BAaTh  MPH  pEIIeHWH  y4eOHBIX  3aJa4  COBPEMEHHBIC
WH()OPMAITMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIpeJICTaBJIeHUs Y4eOHON M HAy4HO-TIOMYJISIpPHOU MH(OpMaIUKU, MOTyYeHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAIIUIO;

IPUBOIUTH TPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHWE IPOLECCOB OKPYKAIOLIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

HCTIONIb30BaTh TEOPETUYECKHE 3HaHWS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
Ui obecnieyeHus: 0e30MacHOCTU MpU OOpaleHUuH ¢ IpUOOpaMHu M TEXHUYECKUMHU
YCTpOMCTBaMH, JIsl COXPAaHEHUS 3/I0POBbS U COOIIOJCHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHUS B OKPY XKAIOIEH Cpele;



paboTaTh B TpyIIe C BBHINOJHEHUEM PA3JIUYHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYNIbl, PAUMOHAIBHO paclpenensTh OO0SI3aHHOCTH W
IJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJ€KBATHO OIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTO (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUPAa, B Pa3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B NPAKTUYECKOW AECATEIBHOCTH JIFOJAEH, LEIOCTHOCTh M E€IUHCTBO
(bu3HYeCcKOi KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCINICH:
TOYEUHBIN AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, SJAEpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sifpa TPH PelieHuH (HU3MIECKUX
3azay;

pacrio3HaBaTh (U3MYECKUE SIBJICHUS (IMPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JIEKTPOJMHAMUKHU M KBAHTOBOU (DU3UKU: JIEKTPUUECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, OJEKTPOMArHUTHAs WHAYKIUS, JACHCTBME MArHUTHOTO TIOJA Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUUCS 3apsiji, DJIEKTPOMAarHUTHBIE KoJieOaHUs W
BOJIHBI, IPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPaXKEHHE, IPEIOMIIEHUE,
uHTepdepeHius, audpaknus W TONApU3alUs CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuii 3pdext (potoaddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHHUE
JUHENYaToro CHeKTpa aToMa BOJOpPOJA, €CTECTBEHHas U HCKYCCTBEHHas

PaaArOaAKTUBHOCTD,
OIIMCBIBATh HU3YYCHHELIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘-IeCKI/IC, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3’IN9IHbIX CpGI[) )51

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHOJB3YSd (DU3MUECKUE BEIMYMHBIL:
ANEKTPUYECKUHN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HANPSLKEHUE, IIEKTPUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIAs CUia, paboTa TOKa,
WHIYKLIHWST MarHUTHOTO Tmonsi, cuia Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTb
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOrO IMOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuhja TOKa B IpoIlecce
TFApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHud, (OKYCHOE paccTOsSHHUE U
ONTHYECKas] CHUJIa JIMH3bI, MPU OMHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs] W EAUHUIIbL, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh H3YyYCHHBbIE KBAHTOBBIE SIBJICHUA U MPOLECCHI, HCIOJIb3Ys
(¢u3MYecKue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHO]T MOTypacaga, SHEPTUS CBIA3U
aTOMHBIX SIZIEp, MPU OMUCAHUU TMPABUIBHO TPAKTOBATh (U3UUECKUN CMBICI
HCIIOJB3YEMbIX BEJIWYUH, MX O0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONINE JaHHYI0 (DU3UYECKYIO BEIMYMHY C JAPYTMMHU BEJIMYHUHAMU,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUINHBIL

aHANIM3UPOBATh (PU3UYECKHUE TPOIIECCHl U SBJICHUS, UCIONB3Yys (pu3nyeckue
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEIIBHOTO U TMapajuIeIbHOTO
COCMHEHUS TPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHIYKINH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHbI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODuHIITeHa g pororddexra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOr0 4ucia, moctyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CJIOBECHYIO (DOPMYyIHUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOEe BBIpAKEHHWE W YyCIOBUS (TpaHUIlbl, O0OJACTH)
MIPUMEHUMOCTH;

ONPENEIATh HANPABICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh W OIHMCHIBATh H300paKEHHE, CO3/]aBaeMOE€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh HKCIEPUMEHTHI IO MCCIEAOBaHUI0 (DU3NYECKUX SIBICHUN W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM: MPU 3TOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYyI0BaHMs, MPOBOAUTH OMNBIT U
(dhopmMyIHpoOBaTH BHIBOBI,

OCYIIECTBIIATh MPSIMbIC M KOCBEHHBIE M3MEPECHUS (PU3NIECKUX BEIMUYWH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIN CMOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHHIC
METObI OLEHKH ITOTrPEIHOCTEN U3MEPEHNUM;

UCCNIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYMPOBATh YCTAHOBKY, (DHUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJIE TAOIHI] U
rpaduKoB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOoAaTh mpaBuia 0€30MacHOro TpyJa MpU MPOBEJACHUU UCCIEAOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATENHCKON U TPOCKTHOU
JESITENbHOCTA C UCIOIB30BAHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U J1a0OPATOPHOTO
o00opynOBaHUS;

pemarb pacy€éTHhle 3aJa4d C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a]a4u
BbIOMpATh (PU3UUYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIWYUHBI U (POPMYIIBI,



HEOOXOouMbIe ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLEHUBATH PEATbHOCTD
MOJyYEHHOTO 3HaUeHUs! (PU3NYECKON BETNUMHBI;

pemaTh Ka4ECTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKH HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHHM C ONOpPOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYECKHE SIBJICHNUS,

UCMOJb30BaTh  IpPU  pPELlIEHMM  Y4yeOHbIX  3aJad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALIU
Y TIPEICTaBIICHUs YYEOHOU M HAay4YHO-NOMYJSIPHOW MH(OpMaLUU, NOJTYYCHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIy4aeMylo HH(POPMALIUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHUS UX OE€30MACHOrO HUCIOIb30BaHUS B MMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIAJJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOMN KU3HU
i obecriedeHust 0€30MacCHOCTH IpU 00palleHuu ¢ TpubopaMu U TEXHUUYECKUMHU
yCTPOMCTBAaMHU, JUIsl COXPAHEHUS 3/I0POBBS U COOIOJEHUSI HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEU Cpelie;

paboTaTh B TIpyIIE€ C BBIIOJHEHUEM PAa3JIUYHBIX COLUAJIBHBIX pOJIEH,
IUIAHUPOBAaTh pabOTy TpPyNIbl, PALUOHAIBHO PpacCHpelesTh OO0sI3aHHOCTU U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJl€KBaTHO OLICHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haunmen | KomdectBo yacos Bunsl nesiteibHocTH 00y4yaromuxcss | Mcenonb3oBanue
N OBaHHE Mpakt ¢ yueToM pado4eil mporpaMmmabl o0opynoBaHusi DJIeKTPOHHBIE
°
/ pasaeiio B KOHTpO HYCCKH BOCIIUTAHUA «Touka pocTa (u]/[(l)p()B],[e)
1 c
0 B U TeM JbHBIE e o0pa3oBaTte/ibHbIE
ero
nporpa padoThI pador pecypcsbl
MMBbI bl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O IIO3HAHUSA
— YCTaHOBJICHUE JIOBEPUTEIbHBIX
OTHOILIEHUH MEX]y YUUTEIEM U
00y4aroIUMUCs, CIIOCOOCTBYIOIINX
MIO3UTUBHOMY BOCIIPUSITHIO
Pusika oOyJaromumMucs TpedoOBaHUN U IPOCHO
YUUTEIS], IPUBJICUEHUIO UX BHUMAaHUS K
" 00CyXkIaeMoii Ha ypoke HHPOPMALIHH,
METOIBI AKTHUBU3AIIMM UX MMO3HABATEIHHON butmmoreka [{OK
1.1 Hay4HOT 2 NEeSATENbHOCTH; https://m.edsoo.ru/7f41bf7
0 — OOy XKIeHHEe 00yJarOIIUXCs 2
HO3HAKM co0Jr0/1aTh Ha yPOKE OOIICTIPUHSTHIC
o HOPMBI TIOBEJICHUS, PaBHIia OOIICHHS
CO CTapLIMMHU (TIeJarornyecKuMu
pabOTHUKAaMU) U CBEPCTHUKAMU
(oOyuarouMucst ), IPUHLIUIBI y4eOHOM
JUCLMILIMHBI U CAaMOOpraHU3aluy;
Hroro no )
paszneny
Paznea 2. MEXAHUKA
2.1 Kunemar 5 — (hopMUpOBaTh yMEHHUE JIBr>keHue 1o bub6numoreka [IOK




K JIOBOJUTH HayaTyIo paboTy 10 HAKJIOHHOM https://m.edsoo.ru/7f41bf7
KOHIIa; CTPEMJIEHHS BBIOMPATh IJIOCKOCTH 2
paloHaIbHBINA MyTh PEIIeHUs Yckopenue BuGnorexa LIOK
29 Husamu 7 3a71a4¥, BBITIOJIHCHUS 3a/1aHNS; 00beKTa, https:/m.edsoo.ru/7f4 1bf7
Ka — No0yXKIeHHe 00yJaroIIuXCs MPUBS3aHHOTO K )
coOJTI0/1aTh Ha ypOKe rpy3y, CBOOOIHO —
OOIIETPUHATHIE HOPMBI MaJaroIIero BHU3.
[IOBE/ICHNUS, TIPaBUJIa OOIIEHUS Hccnenosanue
CO CTapIIUMHU YCKOpEHUs Tena,
(megarorn4ecKuMu JIBMSKAMOTO
paboOTHUKAMU) U CBEPCTHUKAMU MPYKUHOU OT
3aKOHBI (0Oy4aromIMMUCs ), MPUHIIUITHI KECTKOCTH
COXpaHe y4eOHOM TUCIUIIINHBI U MIPYKUHBI U Bu6miorexa [[OK
23 HUS B 6 CaMOOpTaHH3alHH, YAUTHHCHH. https://m.edsoo.ru/7f41bf7
— BKJIIOYEHHE B YPOK UTPOBBIX
MEXaHUK 2
. $hopM, KOTOpBIE IOMOTAIOT
MOAJIEP>KATh MOTHUBAIIUIO
oOyJaromuxcs K MoIy4YeHHIO
3HAHUU, HAJTAKUBAHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX
OTHOLIEHUH B KJIacce.
Hroro no 13
pazneny
Paznen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMUKA
OcHoBBI — no0y’KJIeHIe 00yYarouxcs Uccnenosanue
MOJIEKYJISIPHO- CO6HIOI[3TL Ha YPOKC 3aKOHa H_Iapﬂﬂ, bubmiorexa HOK
3.1 HETHICCKO 9 OGIIEIPHHATEIE HOPMbI Boiins-Mapuorra, https://m.edsoo.ru/7f41bf7
Teopun MOBEJICHUS, TIPAaBUIIa OOIIEHUS CO [eii-JTroccaxa. 2
cTapImuMHu (TIe1arormdecKUMH
3.2 OcHoBBI 10 PabOTHHKAMI) M CBEpPCTHHKAMH Hccnenosanue bu6muotexa [IOK
TEPMOAVHAMHUKH (oOyuaromMucs ), IPUHLUIIBI TEMIICPATYPBI https://m.edsoo.ru/7f41bf7
yqe6H0171 OUCLUILUINHBI U KHIICHU BOABI, 2




camMOOpraHHu3aIy; TEeMIEpaTyphbl
— NMIPUMEHEHHUE Ha YPOKE TUTaBIICHUS JIbJA
WHTEPaKTUBHBIX (hOPM pabOTHI C
0By HAOIIMHUCS: OxnaxaeHue npu
MHTEIJIEKTYaIbHBIX UID, ucrapeHun
ArperaTHble
P CTUMYTHPYIOLIHX Hccnenosanue
COCTOSIHUS MO3HABATENbHYI0 MOTHBALIMIO OTHOCHTEIBHOM bubnunoreka LIOK
3.3 BEIIECTBA. 5 00yYaroIMXCsl; PYIINOBOM BIIASKHOCTH https://m.edsoo.ru/7f41bf7
Da30BLIE paboTHI WK pabOTHI B Mapax, )
KOTOPBIC y4aT 00ydaronuxcs
TIepPeX0/Ibl PhIC Y yHatom KIIA
KOMaHAHOHU paboTe u HATPEBATEIISL.
B3aUMOJICVCTBUIO C IPYTUMU
00yJaroIMMuUcs;
- popmmnpoBaHMe OCHOB
9KO/1I0rM4eCcKOoM rpPaMoTHOCTH
Hroro no pasneny 24
Paznea 4. DJIEKTPOJANHAMUKA
— IPUMEHEHUE Ha YPOKE Uccnenosanue bubmuorexa [JOK
4.1 DNeKTpoCTaTHKa 10 1 WHTEPAKTUBHBIX OPM pabOTHI ¢ 3aBHCUMOCTH CHJIBI https://m.edsoo.ru/7f4
00y4arolIUMUCS: TOKa OT HAIPsHKEHUS, 1bf72
. MHTEJUICKTYaJIbHBIX UT COIPOTHUBIICHUS.
4.2 [TocTosiHHBINM 12 1 Y P, p bubnuorexa [JOK
CTUMYJIHPYIOIINX
7 https://m.edsoo.ru/7f4
SNeKTpUHCCKIH MMO3HABATEJIbHYI0 MOTHUBAIUIO UccnenoBanue
TOK. TOKH B 1bf72

Ppa3IMYHbIX
cpenax

oOyuarolmxcs; rpynrnoBoi
paboThI uaK paboThI B Mapax,
KOTOpBIE y4aT 00ydaronuxcs
KOMaHAHOHU paboTe u
B3aMMOJICICTBHIO C IPYTUMHU
00y4aroIUMucs;

— OpraHu3aius ux paboThI C
I10Jy4aeMOM Ha ypoKe COLUaIbHO
3HAYMMOM MH(popManuen —

COIIPOTUBJICHUA IBYX
PAa3HbBIX MAaTCPUATIOB.

HccnegoBanue
HarpeBaHUs
MIPOBOJIHUKA TPU
MIPOXO’KJICHUU TOKA.
HccnegoBanue BOJBT-

aMIIepHOU




MHHULMUPOBAHUE €€ 00CYXKICHHUS,
BBICKa3bIBaHUS 00YJAIOIIMHUCS
CBOEr0 MHEHUS 110 €€ MOBOJY,
BBIPaOOTKH CBOETO K HEH
OTHOLICHHUS;
- (hopMupOBaTh yMEHUE
JIOBOJIUTH HAYaTYI0 paboTy 10
KOHI[a; CTPEMJICHUS BBIOMPATh
palMOHATBHBIN My Th PELICHHUS
3aJ1au¥, BBITIOJTHEHUS 3a/1aHMS;

XapaKTepUCTUKH AUOA.

Uccnenosanue

MPOITY CKHOM

CIIOCOOHOCTH THOJIA.
Ocmmmtorpad.

Hroro no pasneny 22
PesepBHOe Bpems 2
OBIIEE

KOJIMYECTBO 68
YACOB I10

[TPOTPAMME




11 KIIACC

Koaun4yecTBo 4acoB Buabl 1eSITeJIbHOCTH Hcnonb30BaHu | Dj1eKTPOHHBIE
Ne HaumeHnoBaHnue
/ Kontpon | IIpaktu 00y4aroUUXCHA C y4eTOM | e (undposbie)
n a3/1eJIOB 1 TEM .
p Bcero LHBIE yecKue paﬁoqen nporpamMmmal OﬁopyHOBaHI/IH 06pa30BaTeJIbele
n NMPOrpamMMbl
paﬁOTbl paﬁOTbI BOCIIUTAHHNA «Tqua pOCTa» pecyI)CLI
Pazaen 1. JIEKTPOIUHAMUKA
1.1 MaruurtHoe moie. 11 1 3 — YCTaHOBJICHUE Uccnenosanue but6mmoreka [{OK
DIIeKTPOMAarHUTHA JOBEPUTEIIBHBIX JEUCTBHI https://m.edsoo.ruw/7f41¢97

sl MTHTYKITHS

OTHOIIECHUN MEXIY
YUUTEIIEM U
00ydJaronmmMucs,
CHOCOOCTBYIOIINX
MIO3UTUBHOMY BOCIPHUSTHIO
00y4JarIUMHUCs
TpebOBaHMl U MPOCKO
YUUTENIs, IPUBIICYCHUIO UX
BHUMaHHS K 00CYKIaeMOit
Ha ypoke HH(opMaIuH,
AKTUBHU3AIMH UX
MO3HABATEILHOMN
NeSITeTbHOCTH;
— OOy >KIeHHE
o0yJaronuxcs
COOIOIATh HA YPOKE
OOIICTTPUHATHIC HOPMBI
MOBEJICHUS, TIPaBHJIa
OOIIEHUS CO CTAPIIUMHU
(megarorndyecKuMHu
paboTHUKAMU) U
CBEPCTHUKAMU

MarHMTHOTO MOJIS
Ha TIPOBOJIHUK C
TOKOM.
Ha6monenue
MarHMTHOTO MOJIS
KaTyIIKU
WHAYKTUBHOCTH C
TOKOM TIPH
IUIABHOM
U3MEHCHHUHU TOKaA
yepes Hee.
Ha6monenue
MarHMTHOTO MOJIsS
KaTyIIKU
WHAYKTUBHOCTH C
TOKOM CO
CTaJIbHBIM
CEPJIEYHUKOM U
0e3 Hero nmpu
IIJIaBHOM
M3MEHEHUU TOKa
yepes Hee.
Uccnenosanue

c




(oOy4arommmucs), WHIYKIIHOHHOTO
MPUHLIUIIBI Y4eOHOM TOKa
TUCIUILTUHBI U
camMOoOpraHHu3aIuy;
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
— nodOyxaeHue odyvatomuxcs | Habmonenue
Mexanudeckue u coOJr01aTh Ha yPOKe SBICHUS bu6mmoreka [IOK
2.1 3JI€KTPOMArHUTHBI 9 1 OOIIENPUHATBIE HOPMBI TpaHchopmaIm https://m.edsoo.ru/7f41c97
€ KoJieOaHus TOBC/ICHIT, TpaBnIa U TIEPEMEHHOTO -
OOIIEHUS CO CTApIIUMHU
(memaroruyeckuMu HATp5DKCHIA B
pabOTHUKAMHU) U PERKUME
CBEPCTHHKAMU MTOHMKAIOIIETO
MexaHnuecKue u (oOy4aromumucs ), NpUHUMIBL | aBTOTpaHchopM | Bubmuorexa IIOK
2.2 3JIEKTPOMATrHUTHBI 5 1 Y4eOHON JUCUHIUTHHBI 1 aTopa https://m.edsoo.ru/7f41¢97
e BOJIHEL caMOOpraHU3aIuy; ¢
— MIPUMEHEHHE Ha YPOKe Vcerenopare
MHTEPAaKTUBHBIX (PopM CHIHAIOB.
paboThI C O0YJAFOIITMHCS:
WHTEIUICKTYJTbHBIX U,
CTUMYJIUPYIOIINX
M03HABATEIEHYTO
MOTI/IBaI_II/I\I'O oOyJaroluxcs; BuGmorexa LIOK
2.3 Ontuka 10 3 TPYNIOBOii paboThI MM https://m.edsoo.ru/7f41¢97

paboThI B Mapax, KOTOPbIE
ydat 00y4aronmxcs
KOMaHHOH paboTe u
B3aUMOJICHCTBHUIO C IPyTUMU
00y4JarIUMUCS;

(¢




Hroro no pazaeny 24
Pa3znen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OcHOBBI
. bubmuoreka [JOK
CHETIHATTLHOM
3.1 4 1 https://m.edsoo.ru/7f41¢97
TEOpUU .
OTHOCUTEIBLHOCTH B
Hroro no pazneny 4
Pa3znea 4. KBAHTOBASI ®U3UKA
DEMCHTEL — IIPUBJICYCHNE BHUMAaHUS HccnenoBanue bu6muoteka [IOK
4.1 N 6 oOyuarommxcs K doTtodrddekTa. https://m.edsoo.ru/7f41c97
KBaHTOBOM OTNTHKH [CHHOCTHOMY aCTICKTY c
U3Y1aeMBIX Ha YPOKax Bubmmotexa LIOK
42 Crpoenue aToma 4 AABJICHTHH, OPTATH3AII HX https://m.edsoo.ru/7f41¢97
paboThI ¢ moTyyaeMon Ha
YPOKE COIMAIBHO 3HAYUMOU =
43 ATOMHOE PO 5 uHpopManuen — bu6nmoreka [JOK

WHUITUUPOBAHUE €¢
00CY>KJICHUsI, BBICKAa3bIBAHUS
00yJaronmMuUCs CBOETO
MHEHHS 110 €€ TTOBOJY,
BBIPAOOTKH CBOETO K HEH
OTHOIIICHUS;

— IIpUMEHEHHUE Ha YPOKe

UHTEPAKTHBHBIX (OpM
paboThl ¢ 00YJAFOIITUMUCS:
WHTEJUIEKTYa bHBIX UTD,
CTHUMYJIUPYIOIIAX
M03HABATEIHHYIO
MOTHBAITHIO

https://m.edsoo.ru/7f41c97
c




oOyyJaronuxcs;
TPYIIIOBOI PabOThI UK
paboThI B Mapax, KOTOPbIE
ydaTt 00ydJaronuxcs
KOMaHAHOH paboTe u
B3aUMOJIEHCTBHIO C

JPYTUMH 00y4YarOIIMMUCS;

Hroro no pazaeny 15
Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU
5.1 OneMeHThI 7 1 — IIPUBJICYCHUE BHUMAHUS bub6nuorexa [IOK
aCTPOHOMUU U o0yyaromuxcs K https://m.edsoo.ru/7f41
c97c

acTpo(U3HUKH

LIEHHOCTHOMY acIIeKTy
M3y4YaeMbIX Ha YpOKax
SIBJICHUH, OPTaHU3aIHS UX
paboThI ¢ TOTyyaeMon Ha
YPOKE COIMaIbHO
3HaYUMON nH(popmanuen —
UHHUIIMUPOBAHHE €€
o0cyxaeHus,
BBICKA3bIBAHHSI
00yJaronmMHUCs CBOETO
MHEHHS TI0 €€ TTOBOTY,
BBIPa0OTKH CBOETO K HEll
OTHOIIICHHUS;

— (opmupoBaTh yMeHUE
JIOBOJIUTHh HAYaTyIo padboTy
JI0 KOHIIA; CTPEMJICHHSI
BbIOUpATh palOHaTbHBIN

IIyTh pCHICHUSA 3a/1a4H,




BBITTOJTHEHHS 3aJIaHUS;
- opMHpOBaHNE OCHOB
3KOJIOTUUECKON

I'PaMOTHOCTH

Hroro no pazaeny

Pa3nesa 6. OBOBIIIAIOIIEE TIOBTOPEHHUE

O06o0miaromiee
IIOBTOPCHHE

6.1

— MPUBJICUCHUE BHUMAHUS
o0yyaromuxcs K LeHHOCTHOMY
acIeKTy M3y4aeMBbIX Ha ypoKax
SBJICHUH, OpraHu3anus ux
paboThI ¢ OTy4aeMoii Ha
YPOKE COIMaIbHO 3HAUNMON
uHpopmanuei —
MHHULIMUPOBAHHE €€
00CYX/IeHUSs!, BRICKA3bIBAHUS
00y4aroUMMuUCs CBOETO
MHEHHS TI0 €€ TOBOTY,
BBIPaOOTKH CBOETO K HEl
OTHOIIICHWS,

— BOCITUTaHUE OTBETCTBEHHOTO
1 OEPEKHOTO OTHOIIEHUS K
OKpY’KaroIleu cpene

bubanoreka [JOK
https://m.edsoo.ru/7f41¢c
97¢

Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10

68
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