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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma pa3zpaboTana Ha OCHOBAHHH:

— IIpukaza MunoOpHayku Poccuu ot 17 mast 2012 1. Ne 413 «O06 yTBepxkacHUM
denepallbHOrO TOCYJaPCTBEHHOTO 00pa30BaTENIbHOTO CTaHJApTa CPEIHEro OOILIEro
o0Opa3oBaHUs;

— Ilpukaza MunucrepctBa npocBemeHuss PO ot 12.08.2022 Ne 732 «O
BHECEHUH U3MEHEHUN B (QenepalbHblii TOCYJapCTBEHHBIM 00pa3oBaTeIbHBIN
CTaHJIAPT CPEAHETOo 001Iero 00pa3oBaHus, YTBEPKIESHHOTO MPUKa30M MUHUCTEPCTBA
oOpazoBanus u Hayku P® ot 17.05.2012 Ne 413». Hauwamo peanmzanuu — B 10
knaccax ¢ 1 cenrsOpst 2023 rona, B 11 kmaccax ¢ 1 centsOps 2024 — nmpogoikeHue
peanuzaiuu ooHoBieHHBIX PI'OC COO;

— Ilpukaza MunuctepcrBa mnpocsemenuss PO or 18.05.2023 Ne 371 «O6
YTBEPKICHUH (enepanbHO 00pa3oBaTENbHOW MPOrpaMMbl  CPEIHEro  OOIIEro
oOpazoBanus» (3apeructpupoBan 12.07.2023 No 742228);

— IIpukaza MunucrepctBa npocsemieHusi PO ot 27 nexkabps 2023 r. Ne 1028
«O BHECEHMU HM3MEHEHHM B HEKOTOPBIX MpHUKa3bl MuHUCTEpCTBa 0O0pa3oBaHUs U
Hayku P® u MunuctepctBa mpocemienus P®, kacarouuecs ¢eaepaibHbIX
roCy/1apCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB OCHOBHOT'O OOIIETO0 00pa30BaHUs U
CpeHero o01ero 0opa3oBaHusY;

— IIpukaza MunucrtepcrBa npocsemenuss PO ot 1 gespans 2024 r. Ne 62 «O
BHECEHUN HW3MEHEHWH B HEKOTOpBIE MpUKa3bl MwuHucrepcrsa mnpocsemenus PO,
Kacaronecss (QeaepasbHbIX 00pa30BaTEIbHBIX NPOrpaMM OCHOBHOTO OOIIEro H
CpeIHEro 00I11ero 00pa3oBaHuUs;

— @enepanbHOrO MEepeyHsi y4eOHUKOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO MPHU
peanu3aluyd  UMEIOIIMX TOCYJAPCTBEHHYIO aKKpEOUTaIMil0  00pa3oBaTesIbHbIX
IIporpaMM HayajabHOTO OOIIEero, OCHOBHOTO OOIIEro, CPEAHETo 00IIero oopa3oBaHus
OpraHu3alisIMH,  OCYIIECTBIAIONIMMH  00pa30oBaTeIbHYI0  JCSATENBHOCTH U
YCTaHOBJICHHSI TIPENIETLHOTO CpPOKa WCIOJIb30BAaHUSI YYEOHUKOB, YTBEPIKICHHBIM
nprukazoM MuHuctepcTBa mnpocsemieHus Poccuiickoir ®eneparuu ot 21.09.2022
Ne858;

— Canutapubix npaBunl CIT 2.4.3648-20 «CaHUTapHO-3MUIEMHOJIOTHYECKUE
TpeOOBaHMsSI K OpPraHW3alldsIM BOCIUTAHUS U OOYYEHHS, OTIbIXa M O3J0POBIICHUS
JIeTEN U MOJIOJIEKN», YTBEPKIECHHBIX MMOCTaHOBJIEHUEM [ JTaBHOTO TOCYAapCTBEHHOIO
canutapHoro Bpaua Poccuiickoit ®eneparuu ot 28.09.2020 No28 (nmanee — CII
2.4.3648-20);

— Canurapubix npaBwi U HopMm CanlluH 1.2.3685-21 «I'uruenmnueckue
HOPMAaTHUBBI U TPEOOBaHUS K 00ECIIEYEHNUIO OE30MaCHOCTH U (MJIK) OE3BPEIHOCTH JJIS
yesioBeka (hakTOpOB Cpe/ibl OOUTAHUS», YTBEPKACHHBIX MOCTAHOBJICHUEM | JTaBHOTO
rocyJapCTBEHHOro canuTapHoro Bpauda Poccuiickoii @enepanuu ot 28.01.2021 No2
(manee - CaulluH 1.2.3685- 21);

— Ilpukaza MunucrepctBa mnpocBemieHuss Poccuiickoii  ®enepanun  OT

19.03.2024 Ne 171
2



"O BHECEHMM HW3MEHEHUH B HEKOTOpbIE NpPHKa3bl MUHHCTEPCTBAa IMPOCBEUICHUS
Poccuiickoit @enepanuu, kacaromuecs ¢peaepanbHbIX 00pa30BaTENbHBIX MPOrpaMM
HA4YaJIbHOTO O0IIero oOpa3oBaHUs, OCHOBHOTO OOIIET0 OOpa3oBaHUs U CPEIHEro
obmrero oopazosanus" (3apeructpuponan 11.04.2024 Ne 77830);

— VYcraBa I'OCYIAPCTBEHHOI'O BIOJKETHOI'O
OBILIEOBPA3OBATEJIBHOI'O VUYPEXJIEHUS JIVTAHCKOM HAPOJHOM
PECITYBJIMKM "JIYTAHCKAA CPEJHAA HIKOJIA Ne 67 UMEHU B.X.
TEPHOBOI'O".

[TporpaMMa 1o ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IIOJIO)KEHHUH U TpeOOBAHMU K pe3ysibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTenbHONW Nporpammsel, mpencTtaBieHHbIXx B DI'OC
COO, a Ttakxe c yué€roMm (enepanbHOM padouyeld MporpaMMbl BOCHUTAHUS U
KOHLIETIIMKA TpenojaBanus ydyeOHoro mnpeamera «Pusnka» B 00pa30BaATENbHBIX
opranu3anusix Poccuiickoit @enepannu, peain3yomux OCHOBHbIE 00pa30BaTeIbHbIE
IIPOTPaMMBI.

Copepxanue mnporpaMMbl 1O (DU3MKE HANpaBlIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOydaromuxcsa 10—11 kimaccoB npu o0yueHun
ux (¢u3uke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOJXOA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusmM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpeAMETHBIM pe3yjbTaTaM OOydeHHs, a TaKxKe
YUYUTBIBAET HEOOXOAMMOCTb pEaJu3alMd MEXKIPEIMETHBIX CBsI3ed (u3uku ¢
€CTECTBEHHO-HAYYHBIMH YYEOHBIMHM NpeaMeTaMu. B Hell onpeaenstoTcss OCHOBHbBIE
eI u3ydeHus (U3MKA Ha YPOBHE CpPEIHEro OOIIero oO0pa3oBaHUs, MIAHUPYEMbIC
pe3yabTaThl OCBOCHUS Kypca (PM3UKU: JTUYHOCTHBIE, METANPEAMETHBIE, PEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

— IUTAaHUpPYEMBbIE pe3yibTaThl OCBOEHUS Kypca (PU3MKH Ha 0a30BOM YpOBHE, B
TOM YHCJIE MIPEIMETHBIE PE3YJIbTAThI IO roJlaM O0yUYEHUS;

— cojepaHue yueOHoro npeamera «Ousnkay 1no rogam 00y4eHuUs.

®du3rka Kak Hayka o HanOosiee OOIIMX 3aKOHAX MPUPO/IbI, BEICTYNAsl B KAYECTBE
y4eOHOro npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUU 00
okpyxatomeM wmupe. IlkonpHBI Kypc GU3NKH — CHCTEMOOOpa3yIOIMUi s
€CTECTBEHHO-HAYYHbIX YUE€OHBIX MPEAMETOB, MOCKOJIbKY (hPU3MUECKHE 3aKOHBI JIeKAT
B OCHOBE TIPOIIECCOB M SIBJICHHM, W3y4aeMbIX XUMHEH, OwWoioruen, (Qpuzndeckou
reorpadueit u actpoHoMuei. Mcrnonp30BaHue U akKTUBHOE TPUMEHEHUE (PU3NYECKUX
3HAHWM OMpeAeNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYYEHUS HOBBIX MAaTE€pPHAJIOB C
3aJJaHHBIMU CBOMCTBaMH M Jpyrux. VM3ydeHue (Ppu3mku BHOCHUT OCHOBHOW BKJIAJ B
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI Mupa  oOydarouuxcs, B
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dbopMHUpOBaHUE YMEHHUI MPUMEHATh HAYYHBIA METOJl TMO3HAHUS TMPU BBITIOJTHEHUN
UMU Y4EOHBIX UCCIIETOBAHUI.

B ocHOBY Kkypca ¢u3uku 111 ypOBHS CPEIHETO 001Iero 00pa3oBaHMs MOJI0KEH
pAIl Uael, KOTOPhIE MOKHO PACCMATpPUBATh KAK IMMPUHLIUIIBI €M0 OCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JOTHYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepuan U3 BCEX pa3fesioB (PU3MKH, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HeW Marepual Kypca (QGU3UKH
oObeUHEH BOKpYr dusnueckux Teopud. Benmymmm B Kypce siBhsieTcs
dbopMHpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YpPOBHSIX MaTE€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus MNOpeanosiaraéT HUCHOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHANa (U3UYECKOM HAayKH, OCMBICICHHWE CBSA3U Pa3BUTHUS
(Gu3MKK ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOJIEMaAMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gu3nKu mpeanogaraet 3HakoMCTBO C
IIUPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN HN3YYEHHBIX
TEOpUN U 3aKOHOB.

Hoes sxonoeuzayuu  peanusyercss TOCPEJACTBOM  BBEIICHUS  DJIEMEHTOB
COJIep>KaHMsl, MOCBALIEHHBIX 3KOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE
CBSA3aHbl C PA3BUTUEM TEXHUKA W TEXHOJIOTHH, a Takke OOCYXIEeHHs MpodiieM
PaLMOHAIBHOIO MIPUPOIONOIB30BaHUS U 3KOJIOTUUECKONW O€301MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpEAHEro O0OIIero
oOpa3zoBaHus SBISIOTCS (Gu3MYeckue Teopur (PopMUpOBaHUE MPEACTABICHUA O
CTPYKTYype MOCTpOeHUs (U3HUECKOW TeopuHu, posn (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJE, TPAaHULAX TPUMEHHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-JeSTeIbHOCTHBI MOAX0A B Kypce (DUM3MKH peanu3yercsi Mpexse
BCETO 3a CYET OpPraHMU3alUU SKCIEPUMEHTAIBHON JESTeNIbHOCTU oOyuarommxcs. Jis
0a30BOro ypoBHS Kypca (DM3MKH — 3TO HCIOJb30BAaHHE CHUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe
no ¢usznke 0O0bEeTUHEHbI B OOIIUN CIHUCOK YYCHHUYECKUX MPAKTUUYECKUX PpPadoT.
Breinenenre B yka3aHHOM TMepeyHe JabopaTOpHBIX padOT, MPOBOIUMBIX IS
KOHTPOJISI U OLIEHKH, OCYILECTBIIIETCS YYaCTHHUKaMH OOpa3oBaTesIbHOTO Ipolecca
UCXO/I U3 OCOOEHHOCTEH MIIaHUPOBAHMS U OCHAIIeHUs kaOuHera Gusuku. [Ipu 3ToM
o0ecrieunBaeTcs OBJIAJIEHUE OOYYaAIOIUMUCS YMEHUSIMHU TPOBOJUTH KOCBEHHBIE
U3MEPEHMs], HWCCIIEIOBaHMUs 3aBUCHUMOCTEH (PU3NYECKMX BEIMYMH M MOCTAaHOBKY
OMBITOB IO MPOBEPKE NMPEITOKEHHBIX TUIIOTES.



Bonbmoe BHUMaHUE yaenseTcs PElIeHUI0 PacUYETHBIX W KAYECTBEHHBIX 3aJad.
[Tpu sTOM A pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3a7a4d C SIBHO 3aJaHHOU
GU3MYECKOM  MOJENbIO, TIO3BOJISIONIME TPUMEHSATh HW3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiefia Kypca, TaK M HHTErpUpys 3HAHUSA U3
pa3HbIX pa3fenoB. /(s KauecTBEHHBIX 3a/lad MPUOPUTETOM SIBIIAIOTCS 3aJaHHsS Ha
00BsICHEHHE MPOTEKaHUSI (PU3MUECKUX SIBJICHUM M TIPOIIECCOB B OKPYKAIOMIEH KU3HH,
TpeOyromue  BBIOOpa  (U3MUECKOW  MOJEIM IS CHTyallud  MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBercTBUUM ¢ TpeboBanusimu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieueHnt0 y4yeOHOTo mporecca 0a30BbIi ypoBEeHb Kypca (PU3MKM Ha ypOBHE
cpemHero oOmiero o0pa3oBaHUSA [OJKEH H3y4aThCS B YCIOBUSAX MPEIMETHOTO
KaOuHeTa (U3UKM WU B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa TMPEAMETOB
€CTECTBEHHO-HAYYHOr0 Iukia. B kaOuHeTe GU3MKK JOMKHO OBITH HEOOXOAMMOE
nabopaTopHoe 000pYI0BaHUE JIJIsl BHIIOJTHEHUS YKa3aHHBIX B IIporpamme 1o pusuke
YUEHUYECKUX MPAKTUIECKUX Pa0OT U JEMOHCTPALIMOHHOE 000pyI0BaHHE.

JeMoHcTpanimoHHoe  obopynoBaHue GOpMUPYETCST B COOTBETCTBUM €
NPUHITUIIIOM  MHUHUMAJIBbHOW  JIOCTATOYHOCTH ©  OOECIIEYMBAaET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMme MO (PU3MKE KITIOYEBBIX JIEMOHCTpaluil s
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SIBJICHUH U TPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe oOopynoBaHME JUISI YUYCHMUYECKHUX TMPAKTHUYECKUX padboT
dbopmupyeTcss B BUAEC TEMATHMUYECKHMX KOMILJIEKTOB W OOecreyuBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOyvaromuxcsi. TemaTHueckue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAaHUS JIOJDKHBI OBITH IOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISTFOTCS:

— (dopMHpOBaHHE WHTEpECa W CTPEMJICHHS OOYYaroNIMXCs K HaydHOMY
W3YUYCHUIO MTPUPOIBI, PA3BUTHE MX WHTEIUICKTYAIbHBIX U TBOPUYECKUX CTIOCOOHOCTEH;

~ Ppa3BUTHE TPEICTABICHUNA O HAYYHOM METOJAE MO3HaHWS W (OPMUPOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

— (GopMHpPOBaHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa M3y4EeHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

— (opMUpoBaHHE YMEHHUUN OOBSICHATH SIBJICHUS C UCTOJBb30BAHUEM (PUBHUECKUX
3HAHWH M HAYYHBIX JIOKA3aTEIbCTB;

— (GopMHUpOBaHUE TPEACTABICHUN O poiu (U3UKU I PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTiokeHne 3THX IieNie obOecreunBaeTcsl pEelieHHeM CISAYIOMMUX 3a7a4 B
npoiiecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:



~ TIpuoOpeTeHre CUCTEMbl 3HAHUI 00 OoOUIMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUIX, BKIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PU3UKY, SJICKTPOIUHAMHUKY,
KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(U3UKH;

— (GopMHUpPOBaHUE YMEHUMN MPUMEHSITh TEOPETUUECKUE 3HAHUS I OObSICHEHUS
bu3MUecKuX SIBICHUW B TPUPOJAE U IJS TMPUHATUAS TPAKTUYECKUX PEIICHUH B
MMOBCEHEBHOM JKHU3HMU;

~ OCBOEHHE CIIOCOOOB pEIICHHs Pa3IMYHBIX 33Jad C SBHO 3aJaHHOMN
bu3nueckoil MOJENblo, 3a7ad, MOAPa3yMEBAIOUIUX CAMOCTOSITEILHOE CO3/IaHue
bu3nUecKoil MOJIeH, aIeKBaTHOM YCIOBHM 3a]1a4H;

— TOHUMaHWEe (U3MYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLECCOB, UX BIHSHHS Ha OKPYKAIOLIYIO CPEyY;

— OBJIAJICHHE METOJaMH CaMOCTOSTEIbHOIO IUIAHUPOBAaHUS U IPOBEICHUS
¢u3nyecKux  HIKCHEPUMEHTOB, aHalM3a M  MHTEpIpeTauuud  HHpOpMaluy,
OIIPEIENICHMS TOCTOBEPHOCTH ITOJIyYEHHOTO pE3yJIbTaTa;

~ CO3JaHUE YCJIOBUM i1 Pa3BUTUS YMEHHUI NPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIii YpOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBouTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezenio), B 11
KJjacce — 68 4acoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamme 1o (U3MKE TNEpedeHb JadOpATOPHBIX U
IPaKTUYECKUX pabdoOT SBIAECTCS PEKOMEHJOBAaHHBIM, YUYWUTENIb JI€NAeT BBIOOP
OpOBEJCHUS J1TA0OpaTOpHBIX pabOT M ONBITOB € YYETOM HWHAMBHUAYaAJIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEP XAHME OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

dusuka — HayKa o npupojie. Haydnbie MeTObI TO3HAHKS OKPY’KAIOIIETO MUpA.
Ponb sKkcriepuMeHTa W TEOpUM B MPOLIECCE MO3HAHUS MPUPOJBI. DKCIEPUMEHT B
busuke.

MonenupoBanue (GU3NYECKUX SIBICHWH W TpoleccoB. HaydHble THIIOTE3BI.
du3nyeckre 3aKOHBI U TEOPUHU. | paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Poap u Mecto pusuku B popMUpOBaHUN COBPEMEHHOM HAYYHON KapTHHBI MHUPA,
B MPAKTUYECKOU NEATEIBHOCTH JIOJICH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABMKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeaHsIsI CKOPOCTb, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTepHaJbHOM TOYKHM, HMX MPOEKIMH HA OCH CHUCTEMbl KOOPAUHAT.
CroxeHune nepeMeleHi U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIkeHue. [paduku
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, MYyTH U NepeMEUICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpuBonuHueitHoe nBuxeHue. [[BukeHne MaTepuaibHOM TOUYKH MO OKPY>KHOCTH C
IIOCTOSSHHOM 110 MOZAYJIKO CKOPOCTBIO. YTIJIOBasg CKOPOCTb, JMHEWHAas CKOPOCTb.
[lepuon u yactora obparieHus. LleHTpocTpeMUTENIHPHOE YCKOPEHHE.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JIBI>KCHUE CHAPSIOB, IIETIHBIC U PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTePUCTHK
JIBYDKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBwkeHus Tena, OpPOIIEHHOTO TMOA YyIioM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Hanpagiienne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LEJBbI0 ONPECIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY IYTAMH, NPOWIECHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC  PABHBIE IPOMEXYTKA BPEMEHM IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  oTHOcuTenbHOCTH [ 'anwmies. IlepBeii  3akoH  HproToHAa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cwii. Bropoit 3akon HeroToHa 111
MaTepuajgbHON TOUKU. Tpernil 3aKkoH HproTOHA 111 MaTepuaIbHbIX TOYEK.

3akoH BcemupHOro tsaroteHus. Cuiia tsoxectu. [lepBas kocmuueckast CKOpOCTb.

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

Tpenue. Buabl TpeHus (mokosi, ckoyibxeHus, kadeHusi). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHHsI CKOJIbKEHMsSI M cuiia TpeHus nokos. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS NPU JIBU>)KEHUU TEJa B AKUIKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE JIBHIKEHHE a0COJIFOTHO TBEPAOrO Tea.

MOMEHT Cuiabl OTHOCHUTENBHO OCH BpamieHud. I[lmedo cumibl. YcioBus
paBHOBeCHUS TBEPAOTO TEIA.

TexHndyeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE. NOIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE H
PE3UHOBOM 00pa3sIie, OT ux aehopMaIium.

HccnenoBanue ycioBur paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.
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Tema 3. 3akoHbl COXpaHEeHUA 6 MEXAHUKE

NMiynbc MarepuaabHOM TOUYKHM (Te€na), CHCTEMbl MAaTEPHANBHBIX TOYEK.
NMiynbC cuiibl M W3MEHEHUE HUMITYJIbCa Tejld. 3aKOH COXPaHEHUs HWMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunerndeckass sHeprus MaTepuaibHOW TOYKU. TeopemMa 00 W3MEHEHHUH
KUHETUYECKOUN YHEPTUU.

[TorenunansHast sHeprus. [loTeHuManbHas sHEprus ynpyro aepopMupoBaHHON
npyxuHbl. [loTeHnmanpHas sHEprus Tena BOJINU3H MOBEPXHOCTU 3EMJIH.

[ToreHunanbHbIE U HEMOTEHIMANBHBIE CUJIbl. CBA3b PabOThl HEMOTEHIMAIBHBIX
CWJI C W3MEHEHHEM MEXaHMYECKOM 3HEPrMM CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHHYECKON JHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE. BOJOMET, KOIIED,
IIPYKUHHBIN UCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE 1BHKEHUE.

[lepexon noTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomwl

N3yyenue aOCONIOTHO HEYNPYyroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOThl CHJIBI C U3MEHEHHEM MEXAaHWYECKON 3Hepruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U HUX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuxkenue. [uddys3us. Xapakrep [BHKEHHUS U
B3aUMOJICHCTBUS YaCTUIl BelleCcTBA. MO CTPOEHHUS Ta30B, KUJIKOCTEW U TBEPABIX
TeJd U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelnel. Macca u pa3Mepsl
Monekyn. KonnuectBo BemectBa. [loctostHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana temmeparyp
[enbcus.

Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJSPHO-KMHETUYECKOM
TEOpUH WJEATBHOTO Ta3za. AOCOMIOTHAasE TeMmIepaTrypa Kak Mepa CpeaHe
KMHETUYECKOW SHEpPruu TEIUIOBOro MABWkKeHUs vactull rasa. Illkama temmeparyp
KensBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH



JansroHa. M30onpouecchl B ACAIbHOM I'a3€ ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['padmueckoe mpencraBieHe U30MPOLIECCOB: H30TEPMA, U30X0pa, u300apa.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, TOKa3bIBAIOLIME AHCKPETHOE CTPOCHHME BemiecTBa, (oTtorpadun
MOJIEKYJT OPTaHUYECKUX COECTUHEHU.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

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

OnbITel, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHMS  HWJICAJbHOIO  Tasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

Onpenenenue maccbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE H3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY MapamMeTpaMu COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoounamuxu

TepMmoanHamMuueckass cucrema. BHYTpeHHSIE BHEpPrHsi TEPMOJIWHAMUYECKOU
CUCTEMBI U CIocoObl €€ m3meHeHus. KonaumdecTBo TeroTel U padota. BHyTpeHHss
SHEPTUs OJIHOATOMHOTO UJ1€aJTbHOTO rasa. Buast TeIUIONEepeaauH:
TEIJIONPOBOJAHOCTh, KOHBEKIIUS, HM3Iy4YeHUE. YelbHas TEeMIOEMKOCTh BEIIECTBA.
KosruecTBO TEIIOTH NpH TEIUIONEpEaAye.

[lonsitue 06 anmuabatHoMm mporecce. [lepBbIil 3aKOH TEPMOIAMHAMUKH.
[Ipumenenue mepBOoro 3aKoHAa TEPMOAMHAMHUKM K u3omporeccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtumMocCTh PO1IeCCOB B MPUPO/IE.

TennoBble MamuHbl. [[pyuHIMIBL 1edCcTBUS TETUIOBBIX MaluH. [Ipeobpa3zoBanus
OPHEPrUM B TEIUIOBBIX MammHax. KosdduimeHT mnone3Horo AeWcTBUS TEMIOBOU
mamuHbl. [{ukn KapHo u ero ko3 duiiueHT mojie3HOro ASHCTBUSA. JKOJOTUUECKUE
pOOIEMBbI TEIIJIOIHEPTETUKHU.

TexHuyeckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: JBUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu
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H3meHeHne BHYTPEHHEW OHHEPTUM Teja MPU COBEPIICHUH DPAOOTHI: BBUIET
npoOKW W3 OYTBUIKM TIOJ JCUCTBHEM CXKAaTOTO BO3/Ayxa, HarpeBaHue 3¢upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnpIT 0 a1abaTHOMY PACHIUPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, ABUTATEIsl BHYTPEHHETO CrOPaHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpazoBanue u koHAeHcamus. VcmapeHue u kumneHue. AOCONIOTHAsS U
OTHOCHUTEJIbHASL BJIAXKHOCTH BO3ayxa. HacelleHHbId map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe teno. Kpucrammueckue u amopdHbie Teaa. AHU30TPOIHS CBONCTB
kpuctamioB. JKugkue kpuctawibl. CoBpemMeHHble Matepuanbl. [liaBneHune wu
KpUCTaJUTM3aIus. Y IeJbHasl TeroTa miaBjieHus. Cyoaumanusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHMH IOJIYUYEHUS] COBPEMEHHBIX MAaTE€pUAJIOB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiICTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

DnekTpu3anus Tes. DIEKTPUUYECKUil 3apsaa. J[Ba BUIa SIEKTPUUECKUX 3apsiIOB.
[TpoBOAHUKH, AUPIAEKTPUKHA U TTOTYIPOBOAHUKU. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHbId 3JIEKTPUUECKUM 3apsl.
Onektpuueckoe mnoJsie. Hampsok€HHOCTh — 3leKkTpuueckoro  modia.  I[IpuHuun

CYyHEPIIO3ULIUHA DIIEKTPUUECKUX TMOJIeH. JIMHMM HanpsiKEHHOCTH DJIEKTPUYECKOTO
OJISL.
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PaGota cun snexkrpoctarudeckoro mois. [lorennuan. PasHocTh MOTEHIMATIOB.
[IpOBOIHUKM W JOUANEKTPUKH B DJIEKTPOCTATHYECKOM Tojne. Jludnekrpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKkocTh. KoHzeHcaTtop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOWCTBA U IPAKTUYECKOE NPHUMEHEHHE: JIIEKTPOCKOIL,
AIIEKTPOMETpP,  IJNEKTPOCTaTHYECKas  3alluTa, 3a3eMJICHHE JIIEKTPONPUOOPOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTB AJIEKTPOEMKOCTH INIOCKOTO KOHAEHCATOpa OT IUIOIIAAU IUIACTHH,
PaCCTOSIHUS MEXKTy HUMU U JUAJICKTPUUECKON MTPOHUILIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

ONEKTPUYECKUA TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOTO  TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

ODJIEKTPUYECKOE  CONPOTUBIICHHE. Y AECIBHOE CONPOTHUBIIEHUE  BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora snextpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomrHoCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABHKYIAsl CHJIA M BHYTPEHHEE CONPOTUBICHUE HWCTOYHHMKA TOKA.
3akon Oma 11 MoJHOM (3aMKHYTO#) 2yiekTpudeckoi nenu. KopoTtkoe 3aMblkaHue.

DJIEKTpOHHAs MIPOBOJIUMOCTh TBEPABIX METaJIOB. 3aBUCHUMOCTh
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHast 151 MIpUMECHAs MIPOBOJIUMOCTh
noynpoBoHUKOB. CBocTBa p—N-nepexoaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DneKTpuYecKuid TOK B pacTBOpaXx U paciylaBaX  3JIEKTPOJIMUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALUS. DIEKTPOIH3.

DneKTpUUeCcKuid TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSITEIbHBIN Pa3ps/I.
Monnus. [1na3zma.
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TexHU4ecKue yCTpOWCTBA W  NPAKTUYECKOE IPUMEHEHHE: aMIIEpMETp,
BOJIbTMETP, PEOCTaT, HWCTOYHUKUA TOKA, JIIEKTPOHArpEeBAaTEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BAKyyMHBIH IHOJ,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN TUO]], TaIbBaHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa M HaMPsHKEHHUS.

3aBUCHUMOCTh COIPOTUBIICHHUS LUIUHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI,
IO TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMelaHHOE COeIMHEHNE TPOBOTHUKOB.

[Ipsimoe wu3MepeHue dIeKTpoJBWXKylIeH cuwibl. KopoTkoe 3ambIkaHue
raJlbBAaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomuol

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHune 3JeKTPOABMKYIIEH CHUJIbl MCTOYHHMKA TOKa M €r0 BHYTPEHHETrO
COIIPOTUBIICHHUS.

HaGmronenue anextpoiusa.

Me:knpeameTHble CBSI3U

Nzyuenne kypca ¢u3zuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS C
y4€TOM COJAEpKaTeIbHBIX MEXKIIPEAMETHBIX CBS3€H C KypcamMud MaTeMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHHE, HAy4YHbIM (akT, rumnore3a, (Qpuanyeckas BEJIMYMHA, 3AKOH,
Teopusi, HAOJIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: peumieHre CUCTEMbl YpaBHEHUH, TUHEHas QyHKUMs, mapadoua,
runepOosna, UX Trpa@uKd U CBOICTBA, TPUTOHOMETpHUYECKHE (YHKLIHMHU: CHUHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI
Y UX MPOEKLUU HAa OCH KOOPANHAT, CJI0KEHHE BEKTOPOB.

bBuonocus: MexaHnueckoe ABW)KEHHE B KUBOM mpupoze, nudpdysus, ocmoc,
TEIUIOOOMEH JUBBIX OPraHU3MOB (BUABI TEIUIONEpEaud, TEIUIOBOE pPaBHOBECHE),
DIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIC.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBa, MOJIAPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJBIX TN, KUAKOCTEH U Ta30B,
AIIEKTPUYECKUE CBOMCTBA METAIIJIOB, AJIEKTPOJIIMTHUECKAs IMCCOLMALINS, TaIbBAHUKA.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.
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Texnonozus: mpeoOpazoBaHUE JABIKEHUHN C UCTIOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHUSI B TEXHUKE, MOJIIMIHUKH, UCIOJb30BAHUE 3aKOHA COXPAHEHUs UMITYJIbCA B
TEXHUKE (pakeTa, BOJOMET W JAPYTHE), ABUTATEIb BHYTPEHHETO CrOpPaHUs, MapoBas
TypOuHa, OBITOBOM  XOJOIWIbHUK, KOHIUIMOHEP, TEXHOJOTUU  IOJIyYEHHUs
COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHCIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIICHHE 3JIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIH
NPUHTEP, JJIEKTPOHAIPEBATENIbHBIE MPUOOPBI, 3JIEKTPOOCBETUTEIBHBIE MPUOOPHI,
raJIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMHUKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUThl. B3anMoeiCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosne. Bektop MarHuTHOM MHAYKUWH. [IpUHOMN CyIEpIIO3UIIMH MAarHUTHBIX ITOJEH.
Jluauun wmarHuTHOM uWHAYKUMM. KapTuHa JMHUNA MarHUTHOM MHAYKUMHU TOJIS
MOCTOSTHHBIX MAarHUTOB.

MaruutHoe T1oOJie TPOBOJHHMKA C TOKOM. KapThHa JWHUN HWHAYKIUU
MAarHUTHOTO TMOJISI JUIMHHOTO MPsIMOrO MNPOBOAHMKA W 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJHMUKA, KaTYIIKU ¢ TOKOM. OmbIT Dpcrena. BzauMoaencTBue NpoOBOJTHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHia, €€ MOyJib W HanpaBJICHUE. [[BUKEHUE 3apsyKEHHOM YacTHUILIbI B
OJIHOPOJHOM MarHuTHOM mosie. Pabota cuibl JlopeHia.

SIBieHue  BIEKTPOMArHUTHOM HUHAYKUMHM. [lOTOK BEeKTOpa MarHUTHOU
WHIYKIUU. OJEKTPOABMKYIAs CHUJIa MHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe anekTpuueckoe Toie. OJEKTPOABMXKYIIAs CWJIa MWHIAYKIUA B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHME  CaMOMHAYKUHUH.  OJJEKTPOABWKYIIAs  CHIIA
CaMOUHTYKIIUH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: IOCTOSIHHbIC
MarHUThl, JIEKTPOMATHUTHI, SJIEKTPOJBUTaTEb, YCKOPUTEIN 3JIEMEHTAPHBIX YacTHII,
WHIYKIITMOHHAS TIeYb.

Jlemoncmpayuu

OmneIT Dpcrena.
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OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM MOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJBHKYIIEH CHJIBI MHAYKIHUM OT CKOPOCTH H3MEHEHUSA
MarHuTHOTO ITIOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue ABICHUSA 3JICKTPOMAarHUTHOW UHTYKIIUH.

Paszgeu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONE0AHUA

KonebGarenbHas  cucrema.  CBOOOJHBIE ~ MEXaHMYECKHE  KoOJIeOaHMS.
["'apmonnyeckue konebanus. Ilepuon, uvacrora, ammuuTyna u ¢asza KoJeOaHH.
[Ipy>kMHHBIN MasATHUK. MaTeMaTudecKnid MasTHUK. YPaBHEHHE T'apMOHHYECKUX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebatenbupiii  koHTyp. CBOOOIHBIE 53JIEKTPOMAarHUTHBIE KOJICOAHUS B
UJCaTbHOM KOJeOaTelIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHHYECKUMH U
ANEKTPOMArHUTHBIMU  KoseOaHusmMu. Dopmyna TomcoHa. 3akOH COXpaHEHUS
HHEPrUM B UJEATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBienne o 3aryxawoliux KosueOaHUsSX. BbIHYXIeHHbIE MEXaHHUYECKHE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUsI.

[lepemennbii  TOk. CHHyCOMIANBHBIA TNEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOTO TOKa. AMIUIMTYJJHOE H JEHUCTBYIOLIEE 3HAYEHHWE CHIIBI TOKA H
HaIpsHKEHUS.

Tpanchopmarop. IlpousBojcTBO, mepemadya u MOTpeOJCHHUE DIICKTPUUICCKOU
DHEPrur. DKOJOTHYECKHE PHUCKH IPU MPOU3BOJACTBE 3JeKTpodHepruu. KynpTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HMU.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHUE: DJJIEKTPUUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTelnbHOM CUCTeMbl (IPYKUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3aryxaromumx KojieOaHui.
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HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habnronenue pezonanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCMMOCTU CHJIBI TOKA M HAIPsDKEHUS OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mnpu NOCIEAOBATEIbBHOM COECIWHEHWH PE3UCTOpa, KATyLIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBaHue 3aBUCHUMOCTH INEPUOJA MaJbIX KOJeOaHWH Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanre NepeMEHHOrO0 TOKAa B IENHM W3 MOCIEI0BATENBHO COECIUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUNIHbLE 60JIHbL

Mexanuueckue BOJHBI, YycioBusa pacnpoctpanenus. llepumon. CxopocTh
pacnpocTpaHeHuss M JiauHa BoJiHBL. [lomepedyHble W OPOJOJBHBIE  BOJIHBI.
HNuTtepdepenius u nuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBI. YCJOBHUSl M3JIYyYEHUsS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuasa opuentanus BektopoB E, B, V B snexrpomaruutHoil BonHe. CBolcTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTpPaXEHWE, MPEIOMIICHUE, NOJIApU3auus, Iudpakius,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpuMEHEHHE >JIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKatoUIeH Cpeibl.

TexHU4ecKkue yCTpOWCTBA M IMPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIBTPa3ByKOBas JMAarHOCTMKA B TEXHUKE M MEIULMHE, pazjap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmoneHue CBsI3U TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJeOaHUH.

HccnenoBanre CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEJIOMIICHHUE,
noJisipu3aius, IMPpakuus, UHTEpPEpeHIHs.
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Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonuHENHOE pacHpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueUHbI HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3akOHbI oTpaxkeHus cBera. [locTpoenue uzoOpaxkeHUil B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBIN TMOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. lIpenenbHBIi yrojg mOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cBeta. LIBer.

Cobuparoniuie u pacceuBaromue JuH3bl. ToHkas nuH3a. DOKyCHOE pacCcTOsTHUE
U ONTHUYECKas cujia TOHKOW juH3bL [locTpoeHue n3o0pakeHUil B coOUparonmx u
pacceuBaromux JimH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl NpUMEHMMOCTH FEOMETPUUYECKON ONTHKU.

BonnoBas ontuka. MHTepdepenuus ceera. KorepeHTHble UCTOYHUKHU. Y CIOBUSA
HaOJIIOICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHIUOHHON KapTUHE OT ABYX
cUH(a3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakuus cera. udpakunonnas pemérka. Y ciioBue HaOJIIOACHHS TI1aBHbBIX
MakCHUMyMOB TIIpU TaJ€HUU MOHOXPOMATHYECKOTO CBeTa Ha JU(PPaKIUOHHYIO
pEIIETKY.

[lonspuzamus ceera.

TexHHUecKue YyCTpONCTBA W MPAKTHUYECKOE MPUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, MPOESKIIMOHHBIN anmapaT, MUKPOCKOII, TEIECKOII, BOJOKOHHAs ONTHKA,
nudpakIMOHHAas PEnETKa, OJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacHpoCTpaHEHUE, OTPaKEHHE M TPEJIOMIICHHE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

HaOmronenue audpakiuu ceera.

HaOmronenne nucnepcuu cBera.

[Tosyuenue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenune rnokasaTens NpeJOMIICHHS CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaOmronenue nucnepcuu cBera.
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Pa3znen 6. OcHOBBI crIeIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH

['paHnIIBI IPUMEHUMOCTH KJIACCUYECKOW MexaHUKH. llocTynarsl cnenuanbHON
TEOPUH OTHOCUTEJIBHOCTU: MHBAapPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIUAIN OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU M COKpAaILECHUE
JUIVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs3p Macchl ¢ SHEPIHEW M MMITYJIbCOM PEJIATHUBUCTCKOM YaCTHUILBI. DHEPIUs
MIOKOSI.

Paznen 7. KBanTtoBasi pusnka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBs3u 3HepruM (HOTOHA C €r0 YaCTOTOW. DHEPTHUS U
UMITYJIbC (POTOHA.

OtkpeiTe U uccienoBanue goroddpdexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dotorpdexra. YpaBuenue OinmrteriHa ana ¢ororddexra. «KpacHas rpaHuia»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JICVCTBUE CBETA.

TexHuueckue yCTpOWCTBA U MPAKTHUUECKOE TNPUMEHEHHE: (POTORIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pe3epdopna mo paccessHuiO o -4acTHII.
[Tnanerapnas moxens atoma. [loctynarsl bopa. M3nyuenue u nornomenue GOTOHOB
IIpU [IEPEXO0JIe aTOMa C OJTHOTO YPOBHS d3HEPTruM Ha Apyroi. Buasl cnektpoB. CriekTp
YpOBHEHN SHEPTUM aToMa BOJAOpO/a.

BosiHoBBIE cBolicTBa yactull. Bosubl e bpoins. KopnyckylisipHO-BOJITHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIIbHBIN aHAJIN3
(cexTpocKoI), 1a3ep, KBAaHTOBbII KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.
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Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JImHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIINE CIOXHOCTh CTpoeHusA sapa. OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpeseneHnio coctaBa paauoakTUBHOTO
u3nydenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iaydeHus. BiusHue paaioakTUBHOCTH
Ha KMBbIE OPTAHU3MBL.

OtkpeiTHE TpoTOHa W HeWTpoHa. HyknonHas monens sanpa ['eitzenOepra—
NBanenko. 3apspa sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnian. DNEKTPOHHBIM W  TMO3UTPOHHBIM  Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 SI€EP.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOiieMbl U MEPCHEKTUBHI
AJIEPHOM SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbI. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYeCKOl KapTUHBI MUPA.

TexHuyeckue yCTpOWCTBA MU IMPAKTUYECKOE IPUMEHEHME: IO3UMETp, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPUIMKH

Ortanel pa3BUTUS acTpoHOMUM. [IpuKnagHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE
aACTPOHOMMUH.

Bun 3B&3mHoro Heba. Co3Besnus, sipkue 3BE3ABI, IIAHETH, MX BUIUMOC
JBUKEHUE.

ConHeuHas cucrtema.

Connne. ConHeyHast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3/. 3BE3IBI,
UX OCHOBHBIE XapaKTEPUCTUKH. J[Marpamma «CIEKTPaJbHBII KJIACC — CBETUMOCTBY.
3BE3MbI TIABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY JUIS
3BE3] TJIABHOW NOCJIENOBATENBHOCTH. BHyTpeHHee cTtpoeHue 3BE34. COBpEeMEHHBIE
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MPEACTABICHUS] O MPOUCXOXKIEHUHU W HBoonnu ConHIA M 3BE31. DTalbl KU3HU
3BE3L.

Mneunbsiii Ilyte — nHama [amaktuka. [lonoxxenue m nBmxenue ConaHua B
lNanaktuke. Tunsl ramaktuk. Paguoranmaktvuku u KBasapbl. UEpHBIE ABIPBI B sAapax
TaJIAKTHK.

Bcenennas. Pacmmupenne Bceenennoii. 3akon Xa06ima. Paz0eranme rajpakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM TJIa30M C KCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUN 71T ONPEACIICHUS TTOJIOKEHUSI HEOSCHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb pu3nku 1 acTpOHOMUM B SKOHOMHYECKOM, TEXHOJIOTHUECKOU, COLIMAIbHOM
U 3TUYECKON cepax NesTEILHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU U aCTPOHOMUHU
B COBPEMEHHOI Hay4yHOI KapTHHE MUPa, pOJib PU3NUECKON Teopun B GOPMUPOBAHUU
MPEACTaBICHUN O (PU3MUECKON KapTHHE MHUpPA, MECTO (DU3UYECKON KapTHUHBI MUpPA B
o0111eM psly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUM O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 06azoBoro ypoBHs B 11 Kkiacce ocCyiiecTBiseTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3CH C KypcaMH MATEMAaTUKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, Hay4yHbIM (akT, rumnoresa, (Quanueckas BeIUMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa:  peumieHHWE  CHUCTEMBl  YPaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TaHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPhl M HMX MPOCKIMM HA OCHU KOOPJWHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIMMA, TPU3HAKK TOJ00US TPEYroJbHUKOB,
oTpeJiesIeHHE TUIOMIAIN TIIOCKUX PUTYp ¥ 00BEMA TEll.

buonoeusa: »>nexTpuueckwe SBICHHWS B JKMBOW TIPHPOJAE, KoJeOaTelbHbIe
JIBVKCHUSI B JKMBOM MPUPOAEC, ONTUYECKUE SIBJICHUS B KUBOW IPUPOJIE, IECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsE CTPYKTypa TBEPABIX
TeJI, MEXaHU3MBbI 00pa30BaHUS KPUCTATUIMYECKON PEIIETKH, CIIEKTPATbHBIN aHaIN3.

l'eocpagpus: marHUTHBIE TTOJTIOCA 3€MIIH, 3aJI€)KH MarHUTHBIX Py, GOTOChEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICCHUM.
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Texnonocusa: TWHUM  DIEKTPOIEPENAd, TEHEPATOp IEPEMEHHOrO0  TOKa,
AJEKTPOJBUTATENIb, WHAYKIIMOHHAS II€Yb, pajaap, pPaadONPUEMHHUK, TEJICBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIMOHHBIN ammapaT, BOJOKOHHAS OITHKA,
COJIHEUHas OaTapes..

21



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOrOo mpeameTa «Pu3nMKa» HA YPOBHE CPETHETO OOIIEeTO
oOpa3zoBaHus (0a30BBIM ypOBEHB) JOKHO OOECIEUUTh JOCTHIKEHHE CICAYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSA ydeOHOro mnpeaMera «DuU3MKa» TOHKHBI
OTpaXaTh TOTOBHOCTh W  CIIOCOOHOCTh  OOYYaroOmMXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TIO3MIIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUCHTAIlMM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSM POCCUHCKOTO OOIIECTBa, pacCUIMPEHUE KU3HEHHOTO
ONbITA W OMNbITA JACATEIBHOCTH B IPOIECCE peaau3alldd OCHOBHBIX HampaBJICHUI
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

— c(hopMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMUA O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4WI€HAa POCCUICKOI0 OOIIECTBA;

— TPUHATHE  TPAJAWIIMOHHBIX  OOIIEYEIIOBEYECKUX  TI'yMAaHUCTHUUYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

— TOTOBHOCTb BECTHM COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

— YMEHHE B3aUMOJEHCTBOBATH C COIMAIIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

— TOTOBHOCTbH K TYMAHUTAPHOM U BOJOHTEPCKOU AEATEIBLHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

— ¢(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UIEHTUYHOCTH, NATPUOTHU3MA;

— ILIEHHOCTHOE OTHOILIEHWE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JIOCTUXEHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO MOBECHUS,

— CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE€ B
JEATEIIbHOCTU YYEHOT0;

— OCO3HaHME JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

— ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOUYAs 3CTETUKY HayYHOI'O TBOPYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:
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~ HMHTEpPEC K pa3NuyHbIM cepaM NpodecCHOHANBHON NeATEeIbHOCTH, B TOM
YHClie CBSA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

— TOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHMIO U CaMOOOpa30BaHUIO B 00JACTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

— c(OPMUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYphl, OCO3HAaHUE TJI00ATBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

— IUJIAHUPOBAHME U OCYIIECTBJIECHUE JIEUCTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

— pAacIIMpEHUE OmbITa JEATEIbHOCTH 3SKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

~ Cc(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

~ OCO3HaHWE IIEHHOCTM HAy4yHOH JEATEeIbHOCTH, TOTOBHOCTH B HPOLECCE
U3y4eHUs1 (PU3MKU OCYIIECTBIIATh MPOECKTHYIO U MCCIEIOBATEIbCKYIO AECSITEIbHOCTD
VHIUBUYAJIHO U B TPYyIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

— CaMOCTOATENIbHO  (OpMYJIMPOBaTh U aKTyalIM3upoBaTh  IpoliieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— ONpeAeNsITh UENu AEATENbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS,

— BBIBJISITh 3aKOHOMEPHOCTH W  MPOTUBOPEYUST B  pacCMaTPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

— pa3pabarbiBaTh TUTAH PEIICHHs MPOOJEMBbI ¢ YYETOM aHaau3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

— BHOCHUTH KOPPEKTUBBI B JICATECIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHLTATOB
LEJISIM, OIIEHUBATh PUCKH TIOCJICICTBUH ACATEILHOCTH,

— KOOPJMHUPOBATH U BBIMIOJIHATH PAOOTy B YCIOBUSAX PEATbHOTO, BUPTYAIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BUBATh KPEATHBHOE MBIILJICHUE MMPU PEIICHUN KU3HEHHBIX TPOOJIEM.

Ba3oBbIe ucciaeaoBarebCcKHe A1eHCTBUA.

— BJIQJIETh HAYYHOU TEPMUHOJIOTHEH, KIFOYEBHIMU MOHATHSIMU W METOJaMU
buznueckoil HayKu;
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~ BJIaJETh HaBBIKAMH Y4eOHO-HCCIEAOBATEIbCKON U MPOESKTHON AESITENbHOCTU
B oOsactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TOUCKY
METOJIOB peIIeHHs 3aiad (PU3NYECKOTO COACpKAHMS, MPUMEHEHUIO Pa3IUUHBIX
METO/I0B [TO3HAHMS;

~ BJAQACTh BHUJAAMH JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpPEeTallui, MPEeoOpa3OBaHUI0O M TNPUMEHEHHI0 B Pa3IUYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

— BBISBIISITh TNPUYUHHO-CIICJICTBEHHBIE CBS3UM U aKTyallM3UpOBATH 3ajayy,
BBIJIBUTATh TUIIOTE3Y €€ pEeIIeHUs, HAXOJAUTh apryMEHTHI JIJIsl JI0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

~ aHANM3HUPOBATh TOJYYCHHBIE B XOJA€ pEHICHHUS 3a7aud Pe3yJbTaThl,
KPUTHYECKH OLIEHWBATh HUX JOCTOBEPHOCTH, MPOTHO3MPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

~ CTaBUTb U (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

— J1aBaTh OIICHKY HOBBIM CUTYAaIIUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

~ YMETh TEpPEHOCHTb 3HaHUS MO0 (U3MKE B TPAKTUYECKYI0 O00JIacTh
KU3HECATEIIbHOCTH;

— YMETbh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX PEAMETHBIX 00JIacTel;

— BBIJIBUTaTh HOBbIE UJIEH, NIPEAIAraTh OPUTHHAIBHBIC TTOIXO0/IBI U PEIICHUS;

— CTaBHTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora c nunopmanmueii:

~ BJIaJeTh HaBBIKAMM MOJIY4Y€HHUsS HHOOpPMALUM (PU3MUECKOTO COJEp)KaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYILECTBJIATh IIOUCK, aHalu3,
CHUCTEeMAaTH3allMI0 M WHTEPIpEeTaio HHPOPMAIMU Pa3IUYHBIX BHIOB U (GopMm
MIPEICTaBICHNUS;

— OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

~ HCMNOJb30BaTh  CpeAcTBa HMH(OPMALMOHHBIX M  KOMMYHHUKalMOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX U OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ coOto/IeHneM TpeOOBaHUN APTOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOU
0e30IacHOCTH;

~ CO3/1aBaTh TEKCThl (PU3MYECKOrO COJEp)KaHUs B pa3iMyHBIX (opMaTax ¢
yu€TOM Ha3HaueHWs WHPOpPMAIMU M IENIEBON ayIUTOPHH, BHIOMpas ONTHMAIbHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:
—  OCYHLIECTBJISITH OOIllEHHE Ha ypokKaXx (U3UKK U BO BHEYPOUHOH
NEeSATEIbHOCTH;
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~ pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMii M  CMSr4aTh
KOH(JIUKTHI;

—  Pa3BEPHYTO M JIOTUYHO HM3JIAraTb CBOKO TOYKY 3PEHHUS C MCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

—~ TOHHMMATh M MCHOJB30BATh MPEUMYLIECTBA KOMAHIHON U UHAUBUIYAJIBHON
paboThI;

—  BbBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX JEHCTBHHA C YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

—~ TNPUHAMATh LE€IM COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHHPOBATh JEUCTBUS MO €€ IOCTH)KCHHMIO: COCTaBJIATH ILIAH JIEHCTBUIA,
pacrnpenenartb poiaud ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOM padoThI;

— OLICHMBATh KAayeCTBO CBOErO BKJIANA M KaXKIOIO YYaCTHMKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

— Tpemiaratb HOBBIE MPOEKTHI, OLEHHWBAaTh HJEH C TO3UWLUMHA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYMMOCTH;

—  OCYIIECTBJISATh NO3UTHBHOE CTPATETHYECKOE TIOBEACHUE B PA3IUYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepCaJbHbIE y4eOHbIe eiicTBUS

Camoopranusamnus:

~ CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JAacTH
GU3MKK W aCTPOHOMHHM, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

— CaMOCTOSATENIbHO COCTAaBJATh IUIAaH PEIIEHUS PACUETHBIX M KAaue€CTBEHHBIX
3a]a4, TJIaH BBIMIOJIHEHUS NMPAKTUYECKOW pabOoThl ¢ YYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUM;

— J1aBaTh OIICHKY HOBBIM CHUTYaIIUsM;

— paclUpsATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

— JenaTh OCO3HAHHBIM BHIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

— OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

— cnoco0CcTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHUIMH B 00JACTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIUOHATbHBIH HHTEJLJIEKT:

~ J1aBaTh OLEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHBBI B AESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;
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~ BJIAJETh HABbIKAMU  [IO3HABATEIbHOM  peIeKCMM  KaK  OCO3HaHUs
COBEpIIAEMBbIX JEUCTBUA M MBICIUTENIBHBIX MPOIECCOB, HUX pPE3yJbTaTOB U
OCHOBAHHUII;

~ HCHOJb30BaTh NPUEMBI PeQIIEKCUM JJISl OLIEHKU CUTYallld, BHIOOpA BEPHOIO
pelIeHNUS;

~ YMETh OIICHMBaTh PHUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UuX
CHIDKEHHUIO;

~ NpPUHUMATh MOTUBBI M apPryMEHTHl JPYrMX I[pU aHajIu3€ pe3ylbTaToB
NESTEIIbHOCTH;

— TpUHUMATh ce0sl, IOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

~ TpPUHUMATh MOTUBBI M apPryMEHTHl JPYTHMX TMPH aHaju3e pe3ylIbTaToB
JeSITEIbHOCTH;

~ TMPU3HABATh CBOE MPABO U MPABO JIPYIMX HA OLIMOKH.

B nmpornecce nocTukeHUs: TUYHOCTHBIX PE3YIbTATOB OCBOCHHS IMPOrpaMMBbl IO
bu3uke 18 YpOBHS CpegHEero o0miero oOpa3oBaHUs Yy  OOy4aroluxcs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, MIPeIOoJIararoInii
c(hOpMHUPOBAHHOCT:

~ CaMOCO3HaHMS, BKIIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIILHOE
COCTOSIHME, BUJETh HANpPABJICHHs PAa3BUTHS COOCTBEHHOH AMOLIMOHAJIBHON cdepsl,
OBITh YBEPEHHBIM B ce0€;

~ CaMOpETyJIMPOBAHMS, BKJIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE NPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIECHUE, CIOCOOHOCTh  aJalTHpPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

~ BHYTpPEHHEM MOTHBallUMH, BKIIOYAIOUIEH CTpeMJIEHHE K JOCTHXKEHUIO 1IeNId U
yCIexy, ONTHUMH3M, HWHHUIIMATUBHOCTh, YMEHHE JCWCTBOBATh HCXOAS M3 CBOHX
BO3MOKHOCTEH;

— SMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
JIPYTHUX, YUUTHIBATh €r0 MPU OCYIIECTBIEHUU OOILEHUS, CIOCOOHOCTh K COUYBCTBUIO
U COTIEPEKUBAHMUIO;

~ COLMAaJbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BRICTpAaBaTh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o0ydenus B 10 kiaacce nmpeamMeTHbIE pe3yibTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

— JEMOHCTPUPOBATh HA MpUMEpax poJib U MecTo (Ppu3uku B (PopMHUpOBAHUHU
COBPEMEHHOW HAy4YHOM KAPTUHBI MHPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;
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— YYUTBHIBATHh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajibHas TOYKa, WHEpLHalIbHAsl CHUCTEMA OTCUYETa, a0COIIOTHO TBEPAOE TEIO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHHS Ta30B, KUAKOCTEHM W TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsii IPU peleHuH (PU3NUeCcKuX 3ajay;

— pacro3HaBaTh (pU3MYECKUE SBJICHUS (IIPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAaHWKU, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BELIECTBAa M
ANEKTPOAUHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHXKECHUE,
CBOOOJIHOE MajicHUE TeJ, ABMKEHHUE TI0 OKPY>KHOCTU, UHEPIIHS, B3aUMOJICHCTBHE Te,
nuddy3us, OPOYHOBCKOE JBIKEHHE, CTPOCHHE JKUJIKOCTEH U TBEPIBIX TeT,
W3MEHEeHHEe 00BhEMa Ted MPU HarpeBaHWM (OXJIKJICHUH), TEIJIOBOE PaBHOBECHE,
UCIIApEHHUE, KOHJCHCAIUs, IUIaBJICHUE, KPUCTAIIU3AIUs, KUICHUE, BIAXKHOCTD
BO3/1yXa, MOBHIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b
MEXJy TIapaMeTpaMHd COCTOSHHMSI Ta3a B M3OMPOIIEcCax, »dJICKTpU3alMs Tell,
B3aUMOJICHCTBHUE 3aPsiJIOB;

— ONHUCHIBAaTh MEXAHMYECKOE [IBM)KEHUE, UCMOJIb3ys (PU3MUEeCKHE BEJIUYUHBIL:
KOOpJIMHATA, MyTh, IEPEMENIEHHUE, CKOPOCTh, YCKOPEHUE, Macca Tea, CUJIa, UMITYJIbC
Tela, KUHETUYECKas HHEPrus, NOTEHIMaJbHAs DSHEpPrus, MEXaHWdecKas padoTa,
MEXaHMYECKas MOIIHOCTb, TPH OIKMCAaHWU TMPABUIBHO TPAKTOBATh (HHU3UUCCKUMA
CMBICJI UCIIOJIB3YEMBIX BEJIUYMH, UX 0003HAUCHUS U €IMHUIILI, HAXOIUTh (POPMYJIbI,
CBSI3bIBAIONIUE JAHHYIO (PU3NUECKYIO BEJIMUUHY C JPYTUMU BETUUNHAMU,

— ONHUCHIBATh M3YYEHHBIE TEIUIOBBHIC CBOMCTBA TEJ M TEIUJIOBBIC SIBJICHMUS,
UCIIONB3Ysd (U3HWYECKUE BEJIMYMHBI: JaBJCHHE Tas3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrusi XaOTHYECKOTO JIBHXKCHHUS MOJICKYJ, CPEeIHEKBaJApaTH4YHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS SHeprus, pabdora rasa,
KOO(PPUIMEHT TMOJIe3HOTO JEMCTBUSI TEIUIOBOIO JIBUTaTelisd, MPU ONMUCAHUU
MPaBWIbHO TPakKTOBaTh (DUBUYECKUN CMBICI HCMOJB3YEeMbIX BEJIWYMH, UX
0003HAYCHUS M €IMHUIIBI, HAXOIUTh (hOPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3HUECKYIO
BCJIMYMHY C IPYTMMH BEIUYMHAM,;

— ONHUCHIBATh M3YUYCHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
ABJICHUSL (MPOLIECCHI), MCMOJIb3Ysl (DM3UYECKUE BEJIMUMHBI AICKTPUUECKUUN 3aps,
AIEKTPUYECKOE TOJIE, HAMNPSIKEHHOCTH MOJsA, MOTEHUHUAI, PA3HOCTh MOTEHIIMAJIOB;
IIPU ONMCAHUU MPABWIHHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOIb3YEMBIX BEIIMYMH,
ux O0OO3HAUYCHUS W EIUHUIIBI; YKa3bIBaTh (OPMYIBI, CBS3BIBAIONINAE JTAHHYIO
(U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUNHAMU;

— aHaJM3UPOBaATh (PU3MUECKHE MPOIECCHl U SBICHUSA, UCMOJB3Yys (DU3NUECKue
3aKOHBI U MPUHIUIIBL 3aKOH BcemupHoro tsrotreHus, |, Il u 11l 3akonsr HproToHa,
3aKOH COXPaHEHHSI MEXAaHUYECKOW SHEPIUH, 3aKOH COXPAHEHUS WMITYJIbCa, TPUHLIUI
CYyNEepHO3ULIUA CUJI, TPHUHIUI PABHONPABUS HWHEPUHUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
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CpeIHEd KHHETHYECKOW 3HEPruy TEIUIOBOIO ABMKEHUS MOJIEKYJ C a0COJIFOTHOU
TEMIIepaTypoil, IEPBbII 3aKOH TEPMOAUHAMUKH, 3aKOH COXPAHEHUS JIEKTPUUECKOIO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0
MaTEeMaTUYECKOEe BBIPAKEHUE U YCIIOBUA (TPaHUIIbI, 00JaCTH) MPUMEHUMOCTH;

— OOBSACHATH OCHOBHBIE MPUHIMUIBI JCUCTBUS  MAaIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3jinyaTh YCJIOBHsS MX O€30MACHOrO0 HCIOJb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

— BBINOJIHATh HKCIEPUMEHTHI [0 MCCIENOBAaHUIO (DU3UYECKUX SIBIICHUA U
MPOIIECCOB C HCIIOJIB30BAaHUEM IPSAMBIX M KOCBEHHBIX HW3MEPEHUW, MIpPH STOM
dbopMyIUpoBaTh MpoOIEMy/3a/lady M TUIOTE3y Y4eOHOTo IKCIepUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEI0KEHHOTO 000pyAOBaHHUsA, IPOBOAUTH OIBIT U (HOPMYIUPOBATH
BBIBOJIBL;

— OCYILECTBJIATH NMPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, PU
TOM BBIOMPATHh ONTUMAJbHBIA CIOCOO H3MEPEHUS W HCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

~ HUCCJENOBAaThb  3aBHCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPAMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(¢uKcUpoBaTh pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BHUJIE
TaOJIUI ¥ TpaUKOB, 1€1aTh BHIBOJIBI 110 PE3YyIbTaTaM HUCCIIEI0BAHUS;

— coOyoaTh mpaBWiia OE30MacHOrO TpyAa MPU MPOBEICHUM HUCCIICIOBAHUN B
paMKax y4eOHOro SKCHEpPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM U  MPOEKTHOM
JESATEIIBHOCTH C HUCIOJb30BaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1aDOpaTOPHOTO
00opy1I0BaHUS;

— pemaTh pacuéTHBIC 3aJayd C SBHO 3aJaHHOW (U3UYCECKOW MOJICIIbIO,
UCIONIb3Yysl (PU3MYECKHE 3aKOHBI U MPUHIIMIBI, HA OCHOBE aHAJlIM3a YCJIOBHS 33Jaud
BBIOMPATh (DU3UUECKYI0 MOJEIb, BBIACHATh (DPU3NYECKHE BEIUMUYHMHBI U (HOPMYJIBI,
HEoOXOoJuMble JJisi €€ pelIeHMs, NMPOBOAMTH pPacu€Thl M OLIEHUBATh PEAJbHOCTH
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINYNHBI;

— PpellaTh Ka4YeCTBEHHBIE 33/1a4l: BBICTPAUBATh JOTUYECKA HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYKJIEHUW C OMNOpOMl Ha H3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

~ HCNOJB30BaTh  MpPU  pEIIeHMH  y4eOHbIX  33Jad  COBpPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTMH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U
NpEACTaBICHUs] y4eOHOM M HAy4YHO-TIOMYJSIpHOW HHGOpMAIMKM, TMOJIYYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(pOpMaIuio;

~ TPUBOAMTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

28



~ HCMOJb30BaTh TEOPETUUECKUE 3HAHUS O (PU3HUKE B MOBCETHEBHOM KU3HU AJIS
oOecniedyeHrss 0€30MacHOCTH MpU OOpalleHMH C MOpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, ISl COXPAHEHMS 3J0POBbS U COOJIOJEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpEACE;

— pabotaTh B TIpynne ¢ BBIIOJHEHUEM pa3IUYHbIX COLMAIBHBIX pOJIEH,
IUTAHUPOBAaTh pabOTy TPYMIbI, palMOHATIBHO pACIPEAENATh OOS3aHHOCTH U
IUIAHUPOBATH JIEATEIIbHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJ€KBATHO OIICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIIEHUE PACCMaTPUBAEMON IPOOIIEMBI.

K xonny oOyuenus B 11 kiacce npeqMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HPOPMUPOBAHHOCTD Y 00YUaIOIUXCSl YMEHUI:

~ JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MecTo (Pu3MKu B (POPMUPOBAHUU
COBPEMEHHOW HAY4YHOM KAapTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTHH, B IPAKTHYECKOW JACATENBHOCTU JIIOJEH, LEJOCTHOCTh U €IMHCTBO
($u3nYECKOil KapTUHBI MUPA;

— YYUTBHIBaTh TPAHULBl MPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJIETei:
TOYEYHBIM DJICKTPUYECKHM 3apsl, Jyd CBETA, TOUYECUHBIM MCTOYHHK CBETA, SACpHAas
MO/IeJIb aTOMa, HYKJIOHHAsl MOJI€JIb @aTOMHOI0 Siipa MU pelieHnu (U3NYEeCKuX 3a1a4;

~ pacrno3HaBaTh (pU3MUYECKUE SBJIECHUS (IPOIECCHI) U OOBICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKH U KBAaHTOBOM (DU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JEHUCTBUSA TOKa, B3aUMOJICHCTBHE
MarHuTOB, 3JIEKTPOMArHUTHAs] MHAYKIIMS, 1€CTBUE MArHUTHOIO MOJISI HA POBOAHUK
C TOKOM M JIBWXKYIIUHCSA 3apsij, OJJIEKTPOMAarHuTHbIE KOJeOaHUs U BOJIHBI,
IPSIMOJINHEWHOE pacnpocTpaHeHue CBETA, OTpa)k€HHUe, IPEJIOMJICHHE,
uHTepdepeHus, audpakuus U OOJISApU3alMS  CBETa, JUCIEpPCHsl  CBETa,
dboroanexkTpudeckuii 3hdext (pororddekrt), cBeToBOE HaBlIEHHUE, BO3HUKHOBEHUE
JMHENYaToro CIEeKTpa aToMa BOJOpPOAA, €CTECTBEHHass U  HUCKYCCTBEHHAs
PaaOaKTUBHOCT;

— OIKCBHIBaTh H3YYEHHbIE CBOWCTBA BelIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE, STIEKTPUUYECKYIO TPOBOJIUMOCTD PA3IMUHbBIX CPE/) U JIEKTPOMArHUTHbIE
ABJIEHHUs (IIPOLIECChI), UCHOJIb3YSd (DU3UUYECKUE BEIMYMHBI: JJIEKTPUUECKHMN 3aps,
CUJIa TOKA, BJIEKTPUUYECKOE HAIPSIKEHUE, IEKTPUUECKOE CONMPOTUBIIEHUE, PA3HOCTh
NOTEHLUAJOB, 3JIEKTPOABMKYIIAs cuila, paboTa TOKa, MHIYKIUS MarHUTHOTO TIOJIA,
cuina Amrepa, cuna JlopeHua, HHIYKTUBHOCTD KaTYIIKH, SHEPTHS 3IEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MEPUO U YacToTa KojeOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsij
U CHJIa TOKa B MPOIECCe TAPMOHUYECKHUX 3JIEKTPOMArHUTHBIX KOJIeOaHUU, POKYCHOE
pPacCTOSIHUE M ONTHYECKas CHJla JIMH3bL, NPU OINWCAHWHM MPAaBUJIBHO TPAKTOBATH
(Gu3NYeCKuil CMBICIT HCIIOJIb3YEMbIX BEJIMYMH, HMX OO0OO3HAU€HUS M €IUHUIIBL,
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JTaHHYIO (U3MYECKYIO0 BEIWYUHY C APYTUMHU
BEJIMYMHAMU;
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— ONUCHIBATh M3YYEHHbIE KBAHTOBbIC SIBJICHUS M TNPOLIECCHI, MCHOJIb3Ys
br3MYeCcKue BETUYUHBI: CKOPOCTh YJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTA
CBETAa, DHEPTUs U UMITYJIbC (DOTOHA, MEPUOJ] TTOTYpacCIiajia, SHEPTUsl CBSI3M aTOMHBIX
aqep, MpU OMUCAHUU TPABUIBHO TPAKTOBATH (PUBMYECKUI CMBICT HCHOIB3YEMBbIX
BEJIMYMH, X 0003HAUYCHUS U €IMHULIbI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE TAHHYIO
(GU3UYECKYI0 BEJIMYUHY C APYTUMH BEIMYWHAMH, BBIYUCIIATH 3HAYCHUE (HU3UICCKOM
BEJINYUHBIL;

— aHaNM3UpoBaTh (U3UUECKUE TPOLECCHl U SIBICHUS, UCIONb3YsS (HU3MUECKUE
3aKOHBI M TPUHIUIBL: 3aK0OH OMa, 3aKOHBI IMOCJIEI0BATEILHOTO U MapaijIeIbHOTO
COCJIMHEHUS TPOBOJHMKOB, 3akoH Jlkoyns—JleHna, 3aKkOH 53JIEKTPOMArHUTHOM
WHIYKIWHU, 3aKOH TPSIMOJMHEWHOrO0 PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHBI MPEJIOMJICHHMS CBETa, ypaBHEHHME OWHINTeHHAa Wi (oTodddekTa,
3aKOH COXPAHEHHsSI SHEPrUM, 3aKOH COXPAHEHHUS HMMITYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHWSI MACCOBOTO 4HWCIa, MOCTynarel bopa,
3aKOH PaJMOaKTUBHOTO pacraja, Mpu 3TOM pa3jinyaTh CIOBECHYIO (hOPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIPAXXEHUE U YCIOBUSA (TpaHUIIBI, O0O0JACTH)
MPUMEHUMOCTH;

— ONpPEAEISITh HAPAaBJIECHNUE BEKTOPA MHAYKIMH MAarHUTHOTO TOJSl MPOBOIHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHua;

— CTPOWTh U OIHUCHIBATh H300pa)KE€HHE, CO37aBAEMOE€ IUIOCKHUM 3E€pKajioM,
TOHKOM JIMH30M;

— BBINOJIHATh HKCIIEPUMEHTHI [0 MCCIEIOBAaHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIIOJIb30BAaHUEM TNPSIMBIX M KOCBEHHBIX M3MEPEHHIl: IMpU 3TOM
dbopmyIHMpoBaTh MpoOIeMy/3a1ady U TUIIOTE3y YUECOHOTO IKCIEPUMEHTa, COOMpATh
YCTAHOBKY U3 MPEJIOKEHHOTO0 000PYy/I0BaHUS, MPOBOAUTH OMBIT U (HOPMYJIUPOBATH
BBIBOJIBL;

— OCYUIECTBJISITh NPSIMbIE U KOCBEHHBIC M3MEPEHUSI (PU3NUYECKUX BEIUYHH, MTPU
TOM BBIOMPATH ONTHUMAJIBHBIA CMOCOO HW3MEPEHHUS] W HCIOJIb30BATh HW3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

— HCCIIeI0OBATh 3aBUCUMOCTH (PUBMYECKUX BEJIMUUH C UCIIOJIH30BAHUEM MPSIMBIX
U3MEPEHUN: TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCUPOBATH PE3YJbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3NYECKUX BETUYHMH B BUJIe TaOIHIl U TpaduKoOB, AeiaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEA0BAHNUS;

— coOyofaTh mpaBUiia OE30MacHOrO TpyAa MPU MPOBEICHUM UCCIICIOBAHUN B
paMKax y4eOHOTO OKCIEpUMEHTa, Y4eOHO-UCCIICIOBATEIbCKOH U TMPOEKTHOU
NESATETLHOCTH C HCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB M JIaOOPaTOPHOTO
000pyI0BaHUS;

— pemaTh pacuéTHBIE 3aJadyd C SBHO 3aJJaHHOW (DU3UYECKOM MOJICIIBIO,
UCIIOJB3Ys (DU3UUeCKue 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4yu
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BBIOMpaTh (DU3MUECKYIO MOJCNb, BBIICIATH (DU3MUYCCKUE BEIUYMHBI U (POPMYJIBI,
HEOOXOMUMBIC I e pelIeHHs, NMPOBOJWTH PAcu€Thl W OIEHWBATH PEATHLHOCTH
MOJTy4EHHOTO 3HAYCHUS (PU3UUCCKON BEIIMUUHBL,

— pelIaTh KaYeCTBEHHBIC 3a/1a4M: BICTPAUBAThH JIOTHUECKH HEMPOTHBOPCUUBYIO
IICTMIOYKY PACCYXJICHUH C ONMOpOW Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

— WCNOJB30BaTh  NPH  pEIICHHH  y4eOHBIX  3adad  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJOTHH JIJIS TIOUCKA, CTPYKTYPHPOBAHUS, HHTCPIPETALIMHA U
NpEeJCTaBICHUS YYeOHOW M HAay4HO-TIOMYJIAPHOW HH(GOpPMAIMH, IOJyYCHHONW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

— OOBSCHATH TPHUHIMITBI JEHCTBUSA MaIllMH, NPUOOPOB W TEXHUYECCKHX
YCTPOMCTB, pa3nyarh YCJIOBHS MX O€30MaCHOTO HCIOJIb30BAaHHUS B ITOBCEIHCBHOM
KU3HU;

— TIPUBOAMTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOEIKHBIX YUIEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, B OOBSICHCHHE ITPOIECCOB OKPYKAIOMIETO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

— WCIOJIB30BaTh TCOPETUUCCKUE 3HAHUS 110 (DU3HUKE B TIOBCETHEBHOM KU3HU IS
obOecrniedyeHrss 0€30MACHOCTH TPH OOpalieHHH C TpHOOpaMU W TEXHUYCCKUMHU
YCTPOMCTBaMHM, IJII COXPAHECHHS 3JI0POBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

— paboTaTh B TpyINIE C BBIIOJHCHHEM pPa3IUYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBaTh pabOTy TPYIIBI, pAIMOHATBHO pPACIPEACIATh OOS3aHHOCTH U
IUTAHUPOBATh NIEATEIHPHOCTh B HECTaHJAPTHBIX CHUTYAIUSAX, aJeKBAaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJubnbie | IlpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KIIACC

KosauyecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabubie | IlpakTuueckue
n/n NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpoOMarHuTHast bubnnoreka [HOK
1.1 11 1 3
WUHYKIUS https://m.edsoo.ru/7f41c97¢c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 9 1 bubnuorexa [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41c97¢
59 MexaHn4YecKue U AIEKTPOMAarHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bu6mmoreka [JOK
' OTHOCHUTEIbHOCTH https://m.edso00.ru/7f41c97¢c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 JIeMEHTHI KBAHTOBOU OIITHUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenune aToma 4 bubnuorexa [IOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15
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bubmuoreka [JOK
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Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 ‘ DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 Etl;lfsﬂll;lr(::clii)?roulli £41c97¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 ‘ O6o061maro1iee NTOBTOPEHHE 4 ngjﬁ;féigﬁﬁ £41097¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

1. ®usuka 10 kimacc: ydyeOHMK JuIsi 00IIe00pa3oBaTEIbHBIX YUPEKICHUM:
0a3zoBbiii 1 npodubHbld ypoHH / I'.51.Msxumies, b.b.byxosues, H.H.CoTckuii; mox
pen. B..Hukonaesa, H.A.IlapdentbeBoii, - 18-¢ m3ganune — M: IIpocsemenne, 2009
—336c.

2. ®Owmsmka 11 wmacc: y4eOHHMK mJis 0OOIIEOOpPa30BATENBHBIX YUPEIKICHUN:
0azoBbiii u npoduabHbd ypoBHH / I'.SI.Mskumes, b.b.byxosues, B.M.Uapyrus;;
nox pen. B.M.Hukonaesa, H.A.IlapdentbeBoit, - 18-¢ uzganue — M: Ilpocernienue,
2009 — 399c.

METOAUYECKHUE MATEPUAJIbBI 1JIA1 YUUTEJIA

1. ITporpamma kypca ¢usuku 1 10—11 kimaccos. ba3zoBelil ypoBeHs (aBTop B.
A. KacbesHOB)

2. ®uzuka. 3agaunuk 10 — 11 kmaccel: mocobue st 001eo0pa3oBaTeIbHBIX
yupexaeHuit / A.Il.PeimkeBuu. — 15-¢ uzg., crepeorunnoe M./Ipoda 2011 — 188c.

3. ®uzuka. 10 xmacc. JlumakTuueckue KapTOuykKu-3agaHus (aBTOpel M. A.
VYmakos, K. M. Yakos).
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VYmaxkos, K. M. Yiakos).
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6. www.ege.edu.ru - uadopmannonnsii mopran EI'D.

7. http://school - collection.edu.ru / - enunas xomtekuus [{OPoB
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