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IosicHuTeIbHAS 3aNTHCKA
Pabouast mporpamma mo gu3nuke Ha ypOBEHb CPEIHETrO 00Imero o0pa3oBaHus Il 00YJIArOITHUXCS
10-11-x xmaccoB kmaccoB 'MBOY «CHI Ne 26 r.o.Mapuymnons» pa3paboTaHa B COOTBETCTBUHU C
TpeOOBAHUSIMU:
. ®enepanbHOro 3akoHa 0T 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit
denepanuny;
. npukaza MunoopHayku ot 17.05.2012 Ne 413 «O06 yrBepxkaeHun QenepalbHOTO
roCy/IapCTBEHHOIO0 00pa3oBaTeNbHOTO CTaHAapTa CcpeAaHero oOmero ooOpa3oBaHus» (C
W3MEHEHUSMH, BHECEHHBIMHU MpHUKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

. npukaza Munnpocsemenuss ot 18.05.2023 Ne 371 «O6 yTBepKIeHHU
(dhenepaibHON 00pa30BaTEIBLHON MTPOTPAMMBbI CPETHET0 00IIEeT0 00Pa30BaAHUY;
. npukaza Munnpocsemierust ot 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsiaka

OpraHM3allii U  OCYIIECTBJICHHS  00pa3oBaTelIbHOW  JAEATEIBHOCTH 1O  OCHOBHBIM
001e00pa3oBaTeIbHBIM MpOrpaMMaM — 00pa30BaTEbHBIM MIPOrpaMMaM Ha4daJlbHOTO OOIIero,
OCHOBHOTO OOIIETO M CPETHEr0 00IIeTro 00pa30BaHUI;

. KOHLENIMH NpenojaBaHus yueoHoro npeamera « Pusnkay;

. CI12.4.3648-20 «CaHnuTapHO-31HIEMHOJIOTHIECKUE TPEOOBAHUS K OpTraHU3aIHsIM
BOCIUTAHMUSI U OOYYEHHMs, OTIbIXa U O30POBJICHUS AECTEH M MOJIOJIEKU», YTBEPKIACHHBIX
MOCTAHOBJICHUEM IJIaBHOTO caHUTapHoro Bpada ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «l'urueHuueckue HOpMaTUBbl M TpeOOBaHUSA K
obecrieueHr0 0€30MMacHOCTH U (MJK) O€3BPEAHOCTH TSI YeIoBeKa (haKTOPOB CPeIbl OOUTAHUSY,
YTBEPKIACHHBIX IOCTAHOBJIECHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

. yueOHOro IUlaHa cpeAaHero oOlmiero o0pa3oBaHUS, YTBEPKACHHOTO MPUKA30M
kiaccoB IMBOY «CIII Ne 26 r.o.Mapuymons» ot 30.08.2024 Ne 141\1 «O BHeCeHUH U3MEHEHUI
B OCHOBHYIO 00pa3oBaTelbHYIO0 MpPOTpamMMy CpelHero oOmero o0pa3oBaHUS» C YYETOM
npoGmIbHOTO 00ydeHus ( KJIACChl HHXKEHEPHOTO MPOGMIIS ¢ yriIyOJIEHHBIM H3yYeHUEM (PU3UKU
— 5 9acoB B HEZEII0);

. denepanbHOI pabodeil mporpaMmbl TI0 yueOHOMY npeamery «Pusukay» 6a30Boro
YpPOBHSI.

Pabowas mporpamMmma OpHEHTHpOBaHa Ha LEJIEBbIE TNPUOPHUTETHI, C(HOPMYIHPOBAHHBIE B
denepanbHON paboueil mporpaMmme BOCIIUTaHUS U B pabodeil mporpaMmMe BocnuTanus kiaccoB [MBOY
«CII Ne 26 r.o.Mapuynonb» [Iporpamma mo ¢usnuke 6a30BOTO ypOBHS Ha YPOBHE CpPEIHEro OOIIeTo
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHOI porpammel, npezacTabieHHbIX B @PI'OC COO, a Takxke ¢ yueToM (enepanbHoil paboueit
MPOrpaMMBbl BOCIIUTAHUS M KOHIIENIINH IIPerogaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHbIX
opranmzarusax Poccuiickoit deneparnu, pearn3yoX OCHOBHBIE 00pa30BaTEIbHbIC TPOTPAMMBI.

Conepxanue mporpamMMbl Mo (U3MKE HampaBleHO Ha (POpMUPOBaHHE €CTECTBEHHO-HAY4HOM
KapTUHBI MUpa obyyaronuxcsa 10—11 kiaccoB mpu o0yueHnu ux ¢usznuke Ha 0a30BOM YpOBHE Ha OCHOBE
CHCTEMHO-/IeATeIbHOCTHOTO noaxoja. [Iporpamma no ¢usuke coorserctByeT TpedboBanusm ®I'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, IMPEJAMETHBIM M METalpeAMETHBIM pe3yjbTaTaM OOyueHHus, a TakKkKe
YUUTBIBAET HEOOXOAMMOCTh peaIM3allii MEXIPEIMETHbIX CBs3eH (PU3MKH C €CTECTBEHHO-HAyYHBIMU
yueOHBIMU IIpenMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE LEJIM W3Y4YEeHUs (PU3UKK HA YPOBHE CPEIHEr0
obmiero oOpa3oBaHus, IJIAHUPYEMble pE3ylbTaThl OCBOCHMsS Kypca (DU3MKH: JIMYHOCTHBIE,
MeTarpeMeTHbIC, TpeIMETHBIC (Ha 6a30BOM ypOBHE).

[TporpamMma o pu3uKe BKIIOYAET:

. IUTAaHUPYEMbIe Pe3yNbTaThl OCBOEHUS Kypca (u3HKU Ha 0a30BOM ypOBHE, B TOM
quclie IPEeIMETHBIE Pe3yabTaThl IO TOJaM O0yUYEHUS;
. cojiepxkanue yaeOHoro mpeamera « Pu3nkay 1mo rojgaM 00ydeHusl.

dusnka Kak Hayka o HambOosee OOIIMX 3aKOHAX MNPUPOABI, BBICTYNass B KauyecTBE y4eOHOTro
IpeIMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIH BKJIaJ] B CUCTEMY 3HaHHM 00 okpyxaromeM Mupe. LIIkombHbIiH
Kypc (U3MKM — CHCTeMOOOpa3yIoUIMi A eCTeCTBEHHO-HAYYHBIX YYEOHBIX MHPEIMETOB, MOCKOJBKY
(dbu3HYecKue 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SBJICHHUH, N3y9aeMbIX XUMHUEH, Onooruei, Gu3ndeckoit
reorpadueil u actpoHoMuei. Micnonab3oBaHne U akTUBHOE TPUMEHEHHE (PU3MUECKUX 3HAHUI onpenenseT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cepe IHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
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NOJy4YEeHHUsI HOBBIX MAaTEpHAJIOB C 33JJaHHBIMHM CBOWMCTBaMM M Ap. M3yueHue (U3MKU BHOCHUT OCHOBHOM
BKJIaJl B (JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00y4aroluxcs, B OPMUPOBAHUE YMEHHH
NPUMEHSATHh HAyYHBIH METOJI TTO3HAHUS MPH BBHITIOTHEHUN UMU YIEOHBIX HCCIIEIOBAHUI.

B ocHOBY kypca dbu3uku 111 ypOBHsI cpeiHero o0miero 00pa3oBaHus MOJ0KEH Pl UICH, KOTOPHIS
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Wnes nenoctHocTH. B coOTBETCTBUM C HEM KypC ABISAETCS JIOTHYECKH 3aBEPLIECHHBIM, OH COEPKUT
MaTepHall U3 BceX pasesioB (PU3MKH, BKIFOYAET BOMPOCH! KaK KJIACCHUYECKON, TaK M COBPEMEHHOH (PU3HKH.

Wnes renepanuszauuu. B cooTBeTcTBUM ¢ Hel Marepuan Kypca (GU3MKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Bemymum B kypce sBisgercss (OpMUPOBaHME IPEICTABIECHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHUH, BELLIECTBE U IOJIE.

Wnesa rymanutapuzanuu. Ee peanusanus npeanonaraeT HCHOJIb30BAHWE T'yMaHUTApHOIO
noTeHImana Gu3nIeckon HayKu, OCMBICIICHHE CBSA3H Pa3BUTHSA (U3UKU C Pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMU MpoOIeMaMu.

Wnes npuknanHoii HanpaBieHHOCTH. Kypc (Gu3nKu nmpeanonaraeT 3HakOMCTBO C IIUPOKUM KPyTroM
TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.

Wnes skonoruzanuu peanus3yercs HOCPEACTBOM BBEACHMS 3JIEMEHTOB COJEP/KaHUs, IIOCBALLEHHBIX
9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbl C PA3BUTUEM TEXHUKU M TEXHOJOTHH, a
TaKxke 00CyKACHUs POOIeM PallMOHATIBHOTO IPHUPOIOTIONB30BAHUS U SKOJIOTHUECKONW OE30MaCHOCTH.

CrepKHEBBIMH JIEMEHTaMHU Kypca (PM3UKU Ha YpPOBHE CPEIHEro o0Iero oopa3oBaHUs SBISIOTCA
¢usnueckue Teopun (HopMUPOBAHHE IPEICTABICHUI O CTPYKTYpE IOCTPOCHUS (PU3HUECKON TEOPUH, POITH
(GyHAaMEHTAJIbHBIX 3aKOHOB M IPHUHLMIIOB B COBPEMEHHBIX MPEICTABICHUSX O MNPUPOJAE, I'PAaHHIAX
IPUMEHUMOCTH TEOPUH I OMMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUN U IIPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIM MOAX0A B Kypce (GHU3UKU peaau3yeTcsl MIpexkJe BCero 3a cyer
OpraHu3aIH SKCIIEPUMEHTAILHON NeATeTbHOCTH o0ydatonmxcs. s 6a30Boro ypoBHs Kypca GU3NKHA —
3TO UCHOJIB30BAHNUE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U J1a00pPaTOPHBIX padoT,
KOTOpBIE B Mporpamme mo (u3uKe oObeAWHEHBI B OOIMIMK CIUCOK YYCHHUYECKUX MPAKTHUYECKUX padoT.
Bbienenne B yka3aHHOM IepedyHE J1a0OpaTOPHBIX pabOT, MPOBOAUMBIX JUIs KOHTPOJS M OLIEHKH,
OCYIECTBIISICTCS YYaCTHUKAMU 00pa30BaTEIHHOTO MPOIIECca UCXOA U3 OCOOCHHOCTEH TUIAHUPOBAHUS H
ocHaileHus: kabunera ¢usuku. IIpu 3TOM oOOecneunBaeTcsi OBaJeHHE OOYUYAIOUIMMHUCH YMEHUSIMU
IPOBOJUTH KOCBEHHBIC M3MEPEHHs, MCCICIOBAHNS 3aBUCUMOCTEH (DU3MUYECKMX BETUYMH U TTOCTAHOBKY
OIIBITOB I10 TIPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHHMaHue ynaensieTcsl PelIeHUI0 pacdeTHBIX M KayeCTBEHHBIX 3ajad. [Ipu stom ans
pacyeTHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCA 3a/1a41 C IBHO 331aHHOM (PM3UUECKOM MOJIEINbIO, TO3BOJISIOIINE
IPUMEHSATh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasfesia Kypca, TaK U UHTErpUpys
3HaHUS U3 PAa3HBIX pa3/ieioB. J{s KauecTBEHHBIX 3a]1au IPUOPUTETOM SIBIISIIOTCA 3aaHHsI Ha 00BsICHEHUE
pOTEKaHUs PU3NYECKUX SBJICHUM U NPOLIECCOB B OKPYXKAIOIIeH KU3HU, TpeOyrolne Bel0opa pu3nyecKon
MOJIEJH JUIsl CUTyallM NIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu @I'OC COO k maTepHaTbHO-TEXHUYECKOMY OOECTICUCHHIO
y4eOHOro npotiecca 0a30BbIif ypOBEHb Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero oopa3zoBaHus JOKEH
U3y4aTbCs B YCIIOBHUSX MPEIMETHOro KaOuHeTa (pU3MKU WM B YCJIOBHSIX MHTETPUPOBAHHOIO KaOMHETa
IpPEMETOB €CTeCTBEHHO-HAayyHOro Iukiaa. B kaOuHere (u3MKM JOMHKHO OBITH HEOOXOAMMOE
naboparopHoe 00OpyAOBaHUE JUIsl BBIMOJIHEHHUS YKa3aHHBIX B IMPOrpaMMe MO (PHU3MKE YYEHHUYECKUX
NPaKTUYECKUX paboT U AEMOHCTPALlMOHHOE 000py/JOBaHUE.

JleMOHCTpalnoHHOE 000pyZ0BaHHE (POPMHUPYETCS] B COOTBETCTBUU C IMPUHILIUIIOM MHUHUMAJIbHOM
JIOCTAaTOYHOCTH U 00€CNeunBaeT IOCTAHOBKY MEPEUMCICHHBIX B IMporpamMme Mo (U3HMKe KIFOUEBBIX
JNEMOHCTpallMi  JUIsl HMCCIEJIOBAaHUS HU3Y4YaeMbIX SBJIEHUH U  TPOIECCOB, OMIHUPUYECKUX U
(byHIaMEHTABHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe oOOpynoBaHUE Ul YYEHHMUECKHUX MpPaKTHUYEeCKUX paboT ¢dopMupyercss B BHUIE
TEMAaTUYECKUX KOMIUJIEKTOB M 00eCHeuMBaeTcs B pacyere OJAHOTO KOMIUIEKTa Ha JIBYX OOYyYaroIIUXCH.
Temaruueckne KOMIUIEKTHI JaOOPaTOPHOro 000pyAOBaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUH aHAIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENIBHBIX CHCTEM B
BU/JIE IU(PPOBBIX J1aOOpaTOPHUHL.

OCHOBHBIMU LETSIMH U3Y4€HUS! PU3UKU B 00ILIEeM 00pa30BaHUU SBISIFOTCSA:



. ¢dopmMHpoBaHUE MHTEpPECAa U CTPEMIICHHS 00YYaIOUINXCsl K HAYYHOMY H3YYEHHUIO
MIPUPO/IBI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

. pa3BUTHE TIPEJCTABICHUH O HAYYHOM METOJe TO3HaHWS U (OPMUPOBAHUE
HCCIIEA0BATENIBCKOr0 OTHOLIEHUS K OKPY>KAIOIIUM SIBIICHUSM;

. ¢dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa H3y4YeHHUS OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

. dbopMUpOBaHHE YMEHHI OOBSICHITH SIBJICHUS C HCIOJb30BaHUEM (DU3MUECKUX
3HaHUHM U HAYYHBIX JOKA3aTEIbCTB;

. dbopMupoBaHUE TMpeACTaBICHUM O poiau GU3UKK A Pa3BUTUS  APYTUX

€CTECTBCHHBIX HAayK, TEXHUKU U TEXHOJOTHH.
JloCTIKeHHE 3TUX IIeieil 00ecIieYrBaeTCsl PEMICHHEM CISAYIOIUX 33734 B MPOIECCe U3yYCHHS
Kypca (PU3UKH Ha YPOBHE CPETHETO OOIIETr0 00pa3oBaHuUs:
. MpUOOpETEHNUE CHUCTEMBl 3HAHUKW 00 OOmHUX (PHU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX, BKIIOYAst MEXaHUKY, MOJICKYIISIPHYIO (PU3UKY, JICKTPOIUHAMUKY, KBAHTOBYIO
(hbU3UKY M 3JIEMEHTHI aCTPO(DU3UKH;

. dbopMUpOBaHHE YMEHUI TPHUMEHSTH TEOPETUYCCKUE 3HAHUSA IS OOBSCHEHUS
(bu3NUYecKUX S[BIICEHUN B MPUPOJE U JUIS NPUHATHS MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOMN
KU3HH;

. OCBOEHHUE CIIOCOOOB PEIIEHUSI Pa3MyYHbIX 33134 C SBHO 33JaHHON (u3nuecKoit

MOZCIIbIO, 3a4ad, IMMoApasyMCBAlOIIUX CaMOCTOATCIBHOC CO3OaHNC (bPI?;H‘ICCKOfI MOACIH,
aﬂeKBaTHOﬁ YCIOBUAM 3a1a4U,

° IIOHHMMaHHC (1)H31/I‘ICCKI/IX OCHOB M IPUHUOUWIIOB IIGﬁCTBH?I TCXHUYCCKUX yCTpOfICTB
" TCXHOJIOTHYCCKUX ITPOUCCCOB, UX BJIIUAHUA HAa OKPYIKAIOLIYIO CPEAY;
° OBJIAAICHUC MCTOAAMU CaAMOCTOATCIIBHOIO IUJIAHUPOBAHWA W IPOBCACHUSA

(bu3MUeCKUX OHKCIEPUMEHTOB, aHalIM3a W UHTEpHIpeTanuu HHPOpPMAIUH, ONpeaAeTIcHUs

JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysbTara;

. CO3JaHME YCIOBUM [N pPAa3BUTHUS YMEHUH MPOEKTHO-HCCIEA0BATEIbCKOM,

TBOPYECKOM AESITEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbIii YPOBEHb) HA YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHUsl OTBOIAUTCS
136 gacoB: B 10-m kiacce — 68 yacoB (2 yaca B Henenio), B 11-m kimacce — 68 vacoB (2 yaca B HEJIEINIO).

[Iperyiaraemelii B mporpaMme no (u3Mke nepedeHb J1a0opaTOpHBIX M MPAKTUYECKHX padboT
SBIISIETCS. PEKOMEH/IOBAaHHBIM, YUWTEINb JeNaeT BHIOOp MPOBEACHUS JIAOOPATOPHBIX pabOT M OMBITOB C
Y4ETOM HHJUBUAYAIBHBIX OCOOEHHOCTEN 00Yy4atoIXCsl.

Jlnst peanu3aiii pOrpaMMBbl HCIIONB3YIOTCS YYeOHUKH, JOMYNICHHBIE K HCIOJIH30BAHUIO TIPH
peanu3aly UMEIOIIUX TOCYAAPCTBEHHYIO AaKKPEIUTALMI0 00pa3oBaTeIbHBIX MPOrpaMM HauyalbHOTO
00111er0, OCHOBHOTO OOIIETro, CpemHero oO0Iero oOpa3oBaHMS OpPraHU3ALUSIMH, OCYIIECTBIISIONIUMU
00pa3oBaTeNbHYIO AeSTeIbHOCTD, MpHUKa3oM MunnpocsemeHus ot 21.09.2022 Ne 858:

. ®dusuka, 10 xkmace/ Msxumes I'.5., Byxosues b.b., Corckuit H.H. mox penakiueit
ITapdenTreBoit H.A., AkunonepHoe obmecto «M3narenscto "[Ipocsemenue’»;
. ®usunka, 11 kmace/ Maxumes ['.J1., Byxosues b.b., YUapyrua B.M. nox penakiueit

[TapdentneBoii H.A., Akuronepnoe o6mectso «M3narenspctBo "[Ipocsemienue"»;

DJNeKTpOHHBIE 00pa30BaTEeNIbHBIE PECYpPChl, JOIMYIIEHHbIE K HCIOJb30BAaHUIO NpPU peaau3aluu
UMEIOINX TOCYAapCTBEHHYIO aKKPEIWUTAIMIO O00pa30BaTeNbHBIX MPOTPaMM HadaJbHOTO OOIIETro,
OCHOBHOTO 00IIIeT0, CpeHero odIero oopasoBanus nprkazoM MunmnpocsemieHus ot 02.08.2022 Ne 653:

. Poccwuiickas 3nekrpoHHas mkoia — resh.edu.ru/subject/28/10/
. bubmmorexa marepuanos ®I'UC «Most mkona — lib.myschool.edu.ru/market

Ilnanupyemsle pe3yabTaThl 0CBOEHHS MPOTrPAMMBbI

OcBoenne yueOHOro npenmera «@dus3nka» Ha ypoBHE cpelHEro obmero odpasoBanus (6a30BbIi
YPOBEHB) JIOJDKHO OOECTICYHTh TOCTHIKECHUE CIEAYIONINX JTMYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX
00pa30oBaTeNbHBIX PE3YIbTATOB.

JInuHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE PE3YNIbTAaThl OCBOEHHS yueOHOTo npeaMeTa «PU3uKay TO0HKHbBI OTpaXkaTb TOTOBHOCTh
U CIIOCOOHOCTH 00YYaroIIMXCsl PYKOBOACTBOBATHCA CHOPMUPOBAHHOIN BHYTPEHHEN MO3UIMENH JTMYHOCTH,
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CUCTEMON IIEHHOCTHBIX OpPHEHTAllM{, TO3UTHBHBIX BHYTPCHHHUX YOEKICHHI, COOTBETCTBYIOIINX
TPaJWLMOHHBIM IIEHHOCTSIM POCCHUHCKOro O0OIleCTBa, paclIMpEHHE MKU3HEHHOTO ONbITa U OIbITa
JIEATEIbHOCTH B MPOLIECCE peain3allii OCHOBHBIX HAINpaBJICHUN BOCHUTATEIBHOUM NESITENBHOCTH, B TOM
YHCIIe B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPaXJAAHCKOW IMO3ULKU O00YyYarollerocs Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIEeCTBa;

MPUHATHE TPATUIMOHHBIX 00IIeYeIOBEYECKUX TYMAaHUCTHUECKHUX U IEMOKPATHUYECKUX [IECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B UHTEPECax rPayKAaHCKOro 0OIIecTBa, y4aCTBOBATh
B CAMOYIIPaBIICHUU B 00pa30BaTEIbLHON OpraHU3aIlnu;

YMEHHE B3aMMOJICHCTBOBATh C COLIMAIbHBIMA MHCTUTYTAMHU B COOTBETCTBUU C UX (YHKIUSIMHU U
Ha3HAUYCHHEM;

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM NEATEbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH POCCUIMCKON I'PaxTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM POCCHUMCKHX YUEHBIX B
obsacTu (GU3UKHA U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OIIEHWUBATh CHTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEHICHHS, OPUCHTUPYSICH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUYEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas SCTETUKY HAYYHOTO TBOPYECTBA, IMPUCYIIETO
duznueckoil Hayke;

5) Tpya0BOro BoCIMTAHMSA:

UHTEpEC K pa3au4HbIM cepaM NpodhecCHOHATBHON NEATENIbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(GU3MKON M TEXHHKOW, YMCHHE COBEpPINATh OCO3HAHHBIN BBIOOp Oymyliel nmpodeccuu U peain30BBIBATH
COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHUIO W CaMOOOpa30BaHHUIO B oOnacTh (HU3MKK Ha
MPOTSHKEHUH BCEH JKU3HU;

6) 7K0JIOrMYeCKOro BOCIIMTAHUS:

chOPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYJNbTYpbl, OCO3HaHHE  TJIOOAJIBHOTO  XapakTepa
9KOJIOTHYECKUX MPodIIeMm;

IJJAHUPOBAHUE M OCYILIECTBIICHHE IEHCTBUM B OKPYKAIOIIEH cpele Ha OCHOBE 3HAHHUS Lienei
YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTHYECKOW HANpPaBICHHOCTH HA OCHOBE HMEIOIIUXCS
3HaHUN 10 PU3UKE;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
bu3nUecKoil HayKu;

OCO3HaHUE IIEHHOCTH HAyYHOW JEesATEIbHOCTH, TOTOBHOCTH B TIPOIIECCE H3YYCHHS (HUUKU
OCYLIECTBJISATh MMPOEKTHYIO U UCCIEI0BATENBCKYIO IESITEIbHOCTh NHMBUIYaIbHO U B TPYIIIIE.

MertanpeaMeTHble pe3yJbTaThl

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

. CaMOCTOSITENIbHO (hOPMYITUPOBATh U aKTYaJTU3UPOBATh MPOOIIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

. ONpEACNATh LENM JEATEIbHOCTH, 3a/JaBaTh IapaMeTpbl U KPUTEPUHM HX
JOCTUKECHHUS;

. BBISBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUYUS B PACCMATPUBAEMBIX (PH3MUECKUX
SIBJIICHUSX;

. pa3pabaTbiBaTh IUIAH peLICHHs NpoOJeMbl C YYEeTOM aHajah3a HMEIOIIUXCS

MaTepualbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;



. BHOCUTb KOPPEKTUBBI B JIE€ATEILHOCTh, OLICHMBATh COOTBETCTBHE PE3YJIbTATOB
1IeJISIM, OTICHUBATh PUCKH MTOCIIEICTBHUI IS TEIIBHOCTH;

. KOOPJAMHUPOBATh U BBINOIHATH Pa0dOTy B YCIOBHSX PEaIbHOTO, BUPTYAIbHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

o pa3BI/IBaTL eraTI/IBHOC MBIIIJICHUEC HpI/I pemeHI/m JKN3HCHHBIX HpOGJIeM.
Ba3oBble uccienoBarejabcKkue NecTBUA .

o BJIaACTH HaquOﬁ TepMI/IHOJIOI‘ Heﬁ, KJIFOUCBBIMU IIOHATUSIMHU W MCETOAAaMHU
(bU3UYECKOI HAYKH;

. BJIQJICTh HaBBIKAMHM Yy4eOHO-MCCIICIOBATEIBCKON U MPOEKTHON JEATEIHHOCTH B

obnactu (DU3HWKHU, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY IOMCKY METOIOB
pelIeHus 3a1a4 (PU3UIECKOro COIepPIKaHus, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHMS,

. BJIaJCTh BUJAMU JICATCIBHOCTH [0 TMOJYYCHHIO HOBOI'O 3HAHHS, €0
HMHTEPIIPETALMH, MPEOOPA30BAHUIO U MPUMEHCHHUIO B Pa3IMYHBIX YYCOHBIX CHUTYallHUsSX, B TOM
YHCIIe IPU CO3/1aHUM YUEOHBIX IPOCKTOB B 00JIaCTH (DU3HKH;

. BBISBJISITH  IIPHUYUHHO-CJICICTBEHHBIC CBSI3W M aKTyaJM3UpOBaTh  3ajadgy,
BBIIBUTaTh THUIOTE3y €€ PEHICHHs, HAaXOAWTh apryMEHThl Ui J0Ka3aTejibCTBa CBOMX
YTBEPIKJACHHH, 3a/1aBaTh apaMETPhl U KPUTEPUH PEIICHHUS,

. AHAJIM3UPOBATH MMOJTYYCHHBIC B XO€ PCHICHUA 3ada4u PE3YyJIbTAaTbhbl, KPUTUUCCKH
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;
. CTaBUTh W (QOPMYIHUPOBaTH COOCTBEHHBIE 3aJa4un B 00pa30BaTENbHOU
NeSITeIbHOCTH, B TOM UHUCIIE IPU U3YYEHUU (PU3UKY;
. JaBaThb OUCHKY HOBBIM CUTYyallUAM, OICHHUBATH HpI/I06pCTCHHblf/'I OIIBIT,
. yMeTh IEPEHOCUTh 3HaHWs 10 (HU3UKE B IPAKTUYECKYIO  OO0JIaCTh
KHU3HECACATCIIbHOCTH,
. YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;
. BbIIBUI'aTbh HOBBIC UACHU, IPCJIaraTb OpUIruHaJIbHbBIC ITOAXOAblI U PCHICHU A,
. CTaBUTh IPOOJIEMBI U 33J]auH, JOMYCKAIOIUE aJbTePHATUBHBIEC PELICHHUS.
Pa6ora ¢ undopmanmueii:
. BJIAJCTh HAaBBIKAMHU NOJY4YeHHUs HMHGOpManMM (QU3NUYECKOro COAEPIKaHUS U3

HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIbHO OCYIIECTBIIATh IOUCK, aHAJIU3, CHCTEMATU3aLIUI0 U
MHTEpHpeTalnio HHPOPMALIUU Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

. OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

. UCIIOJIb30BaTh CPECTBA MH(POPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTHII B
pelIeHN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHU3aLMOHHBIX 3a/Ja4 C COOJIOJEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepexeHns, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

. CO3/1aBaTh TEKCThl (PU3NUYECKOTO COJIEPKaHMsI B PA3IUYHBIX (opMarax ¢ yueToM
Ha3HayeHUs: MHPOpMAllMM W 1EJIEBOM  ayAUTOPHM, BbIOMpas ONTUMAIbHYIO (opMy
IIPEICTaBICHNS U BU3yaTU3aliu.

KoMmmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

. OCYILECTBIIATH OOIEHHE HA YpOKaxX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

. pacrio3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;

. pasBepHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

. NOHUMAaTh M UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW M HMHIUBUAYaJTIbHOU
paboTHI;

. BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C Y4YeTOM OOIIuX
WHTEPECOB ¥ BOBMOXKHOCTEH KaXKJI0TO WieHa KOJJICKTHBA,

. OpUHUMATh  [€M  COBMECTHOM  JEATeNbHOCTH,  OpPraHHU30BBIBATH U

KOOPJIMHUPOBATH JEUCTBUS MO €€ JOCTUKEHHUIO: COCTABIATH IUIaH JEUCTBUM, paCIpeIeTATh POJIU
C Y4eTOM MHEHHH YYaCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOM paboThI;

. OIICHUBATh KauyeCTBO CBOETO BKJIaJa W KaXJIOTO YYaCTHHKA KOMAaHIBI B OOl
PE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;



. npeasiaraTh HOBBIE€ TPOEKTHI, OLEHUBaTh WAEH C TO3UIMH HOBHU3HBI,
OPUTHUHAJILHOCTH, MPAKTHYECKOW 3HAYMMOCTH;
. OCYIIECTBIISATh MO3UTUBHOE CTPATETUUECKOE TOBEJCHUE B PA3TMYHBIX CUTYAIUSX,
MPOSIBJISTH TBOPUECTBO U BOOOpakeHUE, OBITh MHUIIUATHBHBIM.
PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszaums:
. CaMOCTOSITENIbHO OCYIICCTBIIATH TIO3HABATEIBHYIO JIEATEIBHOCTH B 00IacTH
(bU3UKH U aCTPOHOMUH, BBISBJISATH TPOOJIEMBI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4H;
. CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEIICHHS PACYCTHBIX M KAYECTBEHHBIX 3aj1ad,
IUTAH BBIMIOJIHGHUSI MPAKTHYECKOH pPabOThl C yYETOM HMEIOIIUXCS PEeCcypCcoB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEANOYTECHUI;

. JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

. paCIIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX IPEINOYTECHHIHA;

. JenaTh  OCO3HAHHBIM  BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha cebd
OTBETCTBEHHOCTh 32 PELICHUE;

. OLICHUBATh MPHOOPETEHHBIN OIIBIT;

. CIocoOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHHUIO SPYIUIMU B 00JIACTH (U3HUKH,

MIOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

. JlaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISAM;

. BJIAJICTh HaBBIKAMHU ITO3HABATEIBHON pedreKCHM KaK OCO3HAHMS COBEPIIACMBIX
JEUCTBUI U MBICIUTENBHBIX ITPOLECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

. UCTIOJIB30BaTh TMpPHEMBbI peIeKCHH JUISI OLEHKH CHUTYallMH, BBHIOOpa BEPHOTO
peuieHus;

. YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU>KECHHUIO;

. IPUHUMATb MOTHUBBI M apryMEHTBl JPYrUX IIpU aHalau3e pe3ylbTaToB
NEeATEIbHOCTH;

. IpUHUMATh ce0sl, TOHMUMAst CBOM HEJOCTATKU U IOCTOMHCTBA;

. IIPUHUMATh MOTHUBBI M ApryMEHTBl JPYIrMX IIPM aHaJIU3€ pe3ylbTaToOB
JEeATEIbHOCTH;

. IpU3HABaTh CBOE MIPAaBO U MPABO APYTUX HA OMIMOKH.

B mporiecce noCTHKEeHUS TMUYHOCTHBIX PE3YIBTATOB OCBOCHHUSI IPOTPAMMBI IO (DU3HKE JJIST YPOBHSA
cpenHero o0miero oOpa3oBaHUs Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOILMOHAIBHBIN HMHTEIJIEKT,
npenoiararoIuii chOpMUPOBAHHOCTD:

. CaMOCO3HaHUs, BKJIIOYAIONIEr0 CIIOCOOHOCTh NMOHHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BHJIETh HAMpaBICHUS pPa3BUTHS COOCTBEHHON 5SMOIIMOHANBHONU cdephl, OBITh
YBEPEHHBIM B ce0e;

. CaMOpPETYIHPOBaHMS, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IOBEJECHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K HMOIMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

. BHYTPEHHEH MOTHMBAILIMM, BKJIOYAIOIIECH CTPEMJICHHE K JIOCTHKCHHUIO LEIU M
ycnexy, ONTUMHU3M, MHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

. SOMITAaTUH, BKJIIOYAIONIEH CIMOCOOHOCTh TMOHHMMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €r0 MPHU OCYIIECTBICHWU OOIIEHHUS, CIIOCOOHOCTh K COYYBCTBUIO U
COTICPEIKNBAHMIO;

. COLIMANILHBIX HABBIKOB, BKIIIOUAIOIIUX CIOCOOHOCTH BHICTpAUBATh OTHOIICHHS C
JIPYTUMU JTFOJbMU, 3a00TUTHCS, TTPOSIBIISITH MHTEPEC U pa3pemarh KOHQIUKTHI.

IIpenmeTHbIE pe3yabTAThI

10-ii knace

K xonmy obyuenus B 10-m KJjacce mpeaMeTHbIE pe3ylabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHHI:



. JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKH B (POpMHUPOBAHUH
COBPEMEHHON HAy4YHOW KapTHHBI MHUpPA, B PA3BUTUH COBPEMEHHON TEXHUKH U TEXHOJIOTHU, B
IIPaKTUYECKON JESITEIbHOCTHU JIIOACH;

. YUUTBIBATh T'PAHMILBI TPUMEHEHUS H3YYEHHBIX (U3UUECKUX  MOJEJCH:
MaTepHajibHas TOYKa, MHEpLIUAIbHAs CUCTEMa OTCYETa, aOCOIIOTHO TBEPJOE TEIO, MICAIbHBIN
ra3, MOJEJIM CTPOEHUS ra30B, )KUAKOCTEH U TBEPIBIX TEJI, TOUCYHBIN NIEKTPUUECKUH 3apsij U
penieHny (GU3HYECKUX 3a/1a4;

. pacrio3HaBaTh (hu3nyeckue sBICHMS (IPOLIECChI) M OOBACHATh UX Ha OCHOBE
3aKOHOB ~ MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOM TEOPHUH CTPOCHMsS  BeUIECTBA U
NEKTPOAMHAMUKH: PaBHOMEPHOE U PABHOYCKOPEHHOE IPSIMOJIMHENHOE IBUKEHUE, CBOOOIHOE
NaJIeHue TeJl, JBU)KEHUE II0 OKPYXHOCTH, HMHEpLMs, B3aUMOAEHUCTBUE Tel, Iudy3us,
OpOYHOBCKOE JBIIKEHHE, CTPOEHHUE KHMJIKOCTEH M TBEPABIX Tel, U3MEHEHHE O0beMa Tell MpHU
HarpeBaHuu (OXJaXIEHUHU), TEIJIOBOE paBHOBECUE, HCIApPEHHE, KOHJCHCAlus, IJIaBlICHHE,
KpUCTAJIIN3alusl, KUIEHUE, BIAXKHOCTh BO3/1yXa, IOBBILICHHE [JaBJIECHMUsS ra3za IpU €ro
HarpeBaHuU B 3aKPBITOM COCYJE, CBA3b MEXY ITapaMeTpaMH COCTOSIHUSA ra3a B U30IPOLECCAX,
ANEKTpU3aLUs TN, B3aUMOJEHCTBHE 3apsi/10B;

. ONHKCBHIBATh MEXAHUYECKOE JBWKEHHME, HCMONb3ysd (U3UUYECKHE BEIUYMHBIL:
KOOpJMHAaTa, IyTh, IEpEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, Cuja, UMILYJIbC Tea,
KMHETHYECKasi 3HEprus, MOTCHUMalbHas SHEpPrus, MexaHudeckas paldoTa, MeXaHUYecKas
MOIIHOCTb; IPU ONMCAHUH IPABUIIbHO TPAKTOBATh (PU3NUECKHUI CMBICI UCIIOJIB3YEMbBIX BEJTUUNH,
uX 0003HAUYEHUS M EIUHMIbI, HAaXOAUTh (OPMYIbI, CBS3BIBAIOLINE NaHHYI (U3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMY;

. OINMCBHIBATh U3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIIOIb3YS
¢u3nveckre BEIMYUHBI: JaBJIICHUE Tasza, TEMIIeparypa, CpeaHss KHHETHYECKas DHEPTus
XaOTUYECKOT0 JIBJKEHUS MOJIEKYJ, CPEIHEKBaJApaTH4HAas CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSA dHEPTus, pabora raza, Kod(Q(QUIMEHT MOJIE3HOTO JCHCTBUS TEIIOBOTO
JIBUraTesIsl; IPH ONMCAHUHU NTPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOIb3YyEMBIX BEIHUYUH,
uX 0003HAUYEHUS M EIUHHIBI, HAXOAWUTH (OPMYIBI, CBS3BIBAIOUINE NAHHYIO (U3NIECKYIO
BEJIMYHHY C JPYTMMH BEJINYMHAMH;

. ONMCHIBATh M3YUEHHBIE AJIEKTPUUYECKUE CBOWMCTBA BELIECTBA U AJIEKTPUUYECKUE
SIBJICHUSI (TTPOLIECCHI), UCTIOb3Ys (PU3NUECKUE BEIMUMHBIL: JIEKTPUUECKUN 3apsij, SJEKTPUIECKOe
10JIe, HAMpPSKEHHOCTh TO0JIsL, TOTEHLMAN, Pa3HOCTh MOTEHIMAJIOB; MPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (U3NYECKUN CMBICI MCIIOJIB3YEMbIX BEIUYMH, MX O003HAUEHUS U E€AMHUIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BETUUHUHY C IPYTMMH BETUUMHAMM;

. aHaJM3UpPOBaTh (U3NYECKHUE TIPOLECCHl U SBICHMS, MCIONB3Ys (U3NYECKUE
3aKOHBl M TNPUHLUIBL 3aKOH BcemupHoro tsaroreHus, [, II m III 3akonsr HeroToHa, 3akoH
COXPAHEHHS MEXAHWYECKOW DHEPIUH, 3aKOH COXPAHEHUs MMITYJIbCA, PUHIUI CYNEPIO3ULNH
CWJI, IPUHLIMII PABHOIPABHUS HHEPLUUAIBHBIX CHUCTEM OTCHUETa, MOJEKYJISIPHO-KUHETHUYECKYIO
TEOPUI0 CTPOEHHS BEILECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEIHEH KHHETUYECKOW DHEpPruu
TEIJIOBOTO JIBMKEHUSI MOJIEKYJI ¢ a0COIIOTHOM TeMIiepaTypoi, NepBbIi 3aKOH TEPMOJIUHAMUKY,
3aKOH COXPAHEHUs JJIEKTPUUYECKOTo 3apsja, 3akoH KyioHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(hOpMYyITUPOBKY 3aKOHa, €r0 MaTeMaTHYEeCKOE BBIPAKEHHME M YCIOBUS (TpaHUIIbI, 0OJACTH)
IIPUMEHUMOCTH;

. OOBSACHATH OCHOBHBIE MPHUHIIMIIBI JEUCTBUS MAIIWH, TPUOOPOB M TEXHUUECKUX
YCTPOICTB; pa3nuyarh yCcIOBUs UX O€30MAaCHOTO MCIIOIb30BaHU B TOBCEIHEBHOM KU3HU;

. BBITMOJIHATH SKCIIEPUMEHTHI 110 UCCIEI0BAaHUIO PU3NYECKUX SBJICHHUH U MPOILIECCOB
C HCHOJBb30BAHHMEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHUH, Npu 3TOM (HOPMYIHPOBATH
npobneMy/3aady M TUMOTE3y Y4eOHOro DJKCIMEpPUMEHTa, CcoOupaTh yCTaHOBKY W3
MIPEUI0KEHHOT0 000PY0BaHUS, TPOBOUTH ONBIT U (POPMYIHPOBATH BHIBOIBI;

. OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMYUH, IPU 3TOM
BBIOMPATh ONTUMAIBHBIA CHOCOO HM3MEPEHHsS M HCIOJb30BAaTh W3BECTHBIE METOMABI OLIEHKU
MTOTPEIHOCTEN U3MEPEHUM;

. UCCIIEI0BATh 3aBUCMOCTH MEXAY (PU3NYECKMMU BETMUUHAMHE C UCTIOIb30BaHUEM
NpSIMBIX H3MEpPEHUi, NpU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHPOBATH PpPE3YIbTATh



MOJTyYEHHOM 3aBUCUMOCTH (PU3MYECKHX BETUYMH B BUJE TaOJIHIl U rpauKOB, JeIaTh BBIBOJBI
IO pe3yJIbTaTaM MCCIEIOBAHNUS;

. coOuoaTh MpaBuja OE30MacHOro TpyJda IMpPH MPOBEACHUU HCCICAOBAHUI B
paMKax y4eOHOIro 3KCIEepHMMEHTa, y4eOHO-HUCCIIEJOBATENIbCKON U MPOEKTHOM AESITENbHOCTH C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0OpaTOpHOTo 000pyIOBAHUS;

. pelaTh pacyeTHbIE 33Ja4d C SIBHO 33JaHHON (PM3NYECKOH MOJEIbIO, UCHOJIb3Ys
¢u3nvecKkre 3aKOHbI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4i BEIOMPATh (PU3NUECKYIO
MOJIeJIb, BBLAEIATh (U3NYECKUE BEIUYUMHBI M (OPMYJbl, HEOOXOAUMBIE JUIsl €€ pPELIeHHUS,
IIPOBOJIUTH PAcUeThl U OLIEHUBATh PEAIbHOCTh ITOJIyY€HHOI'O 3HaUeHUs (PU3HMUECKON BEITUYMHBI;

. pemarh KaueCTBEHHBIC 3aJaud: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYKIEHUI C OMOpoil Ha M3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTU U (U3NYECKUE
SIBIICHUS,

. UCIIOJIb30BaTh IPU PEIIeHUH y4eOHBIX 3a/a4 COBpEMEHHbIE MH(GOPMAIMOHHbBIE

TEXHOJIOTMM JJIsl NIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMUA U TPEACTABICHUS y4eOHOU U
HAy4YHO-TIONYJISIPHON WHGOpMAIUU, MOIYYEHHOM U3 Pa3IMYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBAThH MOJTydaeMyro HH(OpMAIHIo;

. IPUBOJUTH MPUMEPHI BKJIaJJa POCCUHUCKUX U 3apYOCKHBIX YUYCHBIX-(U3UKOB B
pa3BuUTHE HayKH, OOBSCHEHHE IPOLECCOB OKPYKAIOIIEI0 MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

. UCTIOJIB30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM XU3HH JUIS
obecniedeHurs 0€30MaCHOCTH MPU 0OpaIIeHUH ¢ TPUOOPAMH U TEXHUYECKUMU YCTPOUCTBAMH, TS
COXPAHEHHUs 3/I0POBbS U COOJIIOICHUSI HOPM SKOJIOIMUECKOT0 TIOBEJIEHUS B OKpPY’Kalollel cpeae;

. paboTaTh B rPpyMIIE C BHINOTHEHUEM PA3IMYHBIX COLIMATIBHBIX POJICH, MIIaHUPOBAThH
paboTy TPYIIIBIL, PaMOHAIBHO PacIpeleNiaTh OOS3aHHOCTH W TUIAHUPOBATH JIEATEILHOCTH B
HECTaHJApPTHBIX CUTYyalUsAX, aJ€KBATHO OLIEHMBATh BKJIAJ Ka)KJI0IO M3 YYACTHUKOB I'PYIIIbI B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.

11-ii knace
K kxoHumy oOyuenus B 11-m Kjacce mnpeaMeTHblE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

. JNeMOHCTPHPOBATh Ha NpUMEpax poib M MecTo (U3uKu B (POpMHUpOBAHHUH
COBPEMEHHOW Hay4yHOW KapTHHBI MUpA, B Pa3BUTHUH COBPEMEHHON TEXHUKU M TEXHOJIOTHH, B
MPaKTUYECKON JAESITEIbHOCTHU JIF0IEH, IEIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTUHBI MUPA;

. YUUTBIBATh IPAHUIIBI IPUMEHEHHS U3YYEHHBIX (PU3NUYECKUX MOJIENIeH: TOUSUHBIN
ANEKTPUYECKUN 3apsl, Jdyd CBeTa, TOUYEYHBIH HMCTOYHMK CBETa, fAJE€pHAas MOJIENb aToMa,
HYKJIOHHAsl MOJIeJTb aTOMHOTO si/ipa MpH pellieHnH GU3NYECKUX 3a/1a4;

. pacrio3HaBaTh (hU3UYECKUE SABJICHHS (TPOIECChI) M OOBSCHATH MX HAa OCHOBE
3aKOHOB JJIEKTPOAMHAMHUKU U KBAHTOBOM (DM3UKHU: 3JEKTpUUECKas MPOBOAUMOCTb, TEILIOBOE,
CBETOBOE, XUMHUYECKOE, MAarHUTHOE JEWCTBHUSA TOKa, B3aMMOJEHCTBME MAarHUTOB,
JIEKTPOMAarHuTHas MHAYKLHsA, NEHCTBUE MAarHUTHOTO IIOJII Ha IPOBOJHUK C TOKOM M
IBUOKYIIMICS — 3apsill, OJJIEKTPOMAarHUTHbIE KoJe0aHUS W BOJHBL, HIPSIMOJIMHEHHOE
pacrpocTpaHEeHHE CBETa, OTpPaXKEHHe, MpeloMJeHHe, UHTephepeHus, Iudpakuus Hu
MOJISIpU3aIMs CBETa, UCIIepcus cBeTa, GorornekTpudeckuil 3pdext (hotodaddekr), cBeToBOE
JABJICHWE, BO3HMKHOBEHHE JIMHEWYaTOro CIEKTpa aToMa BOJOPOJAA, €CTECTBEHHAas U
HCKYCCTBEHHAs paJiMOAKTHBHOCTH;

. ONMCHIBATh M3yYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MarHUTHBIE,
ONTUYECKHUE, FIEKTPUUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEMA) U AIEKTPOMArHUTHBIE SIBICHUS
(mpoueccbl), UCMONb3ys (U3NYECKUE BEJIWYMHBI: JJIEKTPUUYECKUH 3apsa, CHlla TOKa,
ANEKTPUYECKOE HANpPSDKEHUE, JJIEKTPUUECKOE CONPOTHBIICHHE, Pa3HOCTh MOTEHLHUANOB,
JIEKTPOBIDKYIIAS CHJia, paboTa TOKa, MHAYKIHMS MarHUTHOTO TOJs, cuia AMIiepa, cuiia
JlopeH1a, MHIYKTUBHOCTb KaTYIIKH, YHEPTHUs AIEKTPUYECKOT0 M1 MarHUTHOTO MOJIeH, IEpUoa 1
4yacToTa KojiebaHui B KojebaTeIbHOM KOHTYpE, 3aps/l M CHjla TOKa B MPOLIECCe FTapMOHHUYECKUX
ANEKTPOMAarHUTHBIX KojeOaHui, (POKyCHOE pacCTOSHHE M OINTHUYecKas cujia JIMH3BL, TNPHU
ONMCAaHUM TPABWIBHO TPAKTOBAaTh (PU3MUECKUH CMBICH HCIOJNb3YEMBIX BEIWYMH, HX



0003HAYCHHS U SIMHHUIIBI, YKA3bIBATh (DOPMYIIBI, CBSI3BIBAIOIINE TaHHYIO (DH3UIECKYIO BETHUUHY
C IPYTUMU BEIIMYMHAMU;

. OTHCHIBATh N3yUYEHHBIC KBAHTOBBIC SIBIICHUS U MIPOLIECCHI, UCTIONB3YS (PU3NUESCKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, /UIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPTUS U
UMIyIsC (HOTOHA, TMEpPHOJ TMOJypacmaaa, SHEPrus CBSI3W aTOMHBIX SACp, NPH ONUCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3UYECKUH CMBICT HCIOJIb3YEMBIX BEIUYHMH, WX OO0O3HAYCHUS W
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE NAHHYIO (DU3HUYECKYIO BEIHYMHY C JIPYTHMH
BEJIMYMHAMU, BBIYUCIISITh 3HAYCHNE (PU3UYECKON BEITMUMHBI;

. aHATM3UPOBaTh (U3NYECKHUE TMPOLECCHl W SBICHHS, HCIONB3YsS (U3NYCCKHE
3aKOHBI M MPUHIHMIEL: 3aK0OH OMa, 3aKOHBI MTOCIEA0BATEIHLHOTO U MapalIeIbHOTO COCTUHEHUS
MPOBOJMHUKOB, 3akoH Jhxoyms—JleHna, 3aKOH 3JCKTPOMAarHUTHOW WHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPAHCHHS CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe OWHIITEeHHAa I (oTodPdeKTa, 3aKOH COXPAHCHUS HSHEPIHH, 3aKOH
COXPAaHCHUS HWMITYJIbCA, 3aKOH COXPAHECHUS DSJICKTPHUUECKOTO 3apsaa, 3aKOH COXpPaHCHHS
MacCcOBOT'0 YHCIIa, TIOCTYJaThl bopa, 3aKOH paJiMOaKTHBHOTO pacmaja, MpyU TOM pa3iinyarb
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro0 MaTEeMaTHYeCKOE BBIPAXKEHUE W YCIOBUS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

. OTpEIETIATh HAMPABJICHUE BEKTOpPAa MHAYKIIMM MAarHUTHOTO IOJISl MPOBOJAHHUKA C
TOKOM, CHJIbI AMriepa u cuibl JlopeHia;

. CTPOUTHh M OMUCHIBATh U300paKEHHUE, CO3/]aBAEMOE IJIOCKUM 3€pPKaJIOM, TOHKOM
JIMH30M;

. BBITIOJTHSATH SKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (PU3NUYCCKUX SBIICHUH U MPOIIECCOB

C UCIOJBb30BAHMEM TMPSIMBIX M KOCBCHHBIX M3MEPCHHIA: TIPU OSTOM (POPMYJIHPOBATH
npobiieMy/3agaqy ®  THIOTe3y Y4eOHOTO OKCIEpUMEHTa, CcoOMparh YCTaHOBKY W3
MPEUIOKEHHOT0 000PYI0BaHUs, IPOBOIUTH OIBIT K (DOPMYITHUPOBATH BHIBOIBI;

. OCYIIECTBIISATH MPSMBIC U KOCBEHHBIC U3MEPEHHUS (PU3NUICCKUX BEITHUHH, IIPU 3TOM
BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEPEHHsT W HCIOJIb30BaTh H3BECTHBIC METOMBI OLICHKU
IIOIPEIHOCTEN U3MEPEHUM;

. UCCIICIOBATh 3aBUCUMOCTH (DU3NYECKUX BEJIMYUH C HCIOJIH30BAHUEM MPSIMBIX
U3MEPEHHI: MPU TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh Pe3yJbTaThl MOJYYCHHOI
3aBHCUMOCTH (PU3NUCCKUX BEIIUMYHH B BHJIE TAOIHIT U Ipa)UKOB, IEIaTh BEIBOJIBI ITO PE3yJIbTaTaM
UCCIICIOBaHMS,

. coOmoaTh TMpaBuiia OE30MacHOro TpyAa NPH NPOBEJICHUU HWCCICIOBAaHUHA B
paMKax y4eOHOro SKCIEePUMEHTa, yueOHO-HCCIIe0BATEeIbCKOM U MPOCKTHOW JESTEIBHOCTH C
WCTIOJIb30BAHUEM M3MEPHUTEIIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

. pelath pacueTHbIC 33/1a4M C SIBHO 33J]aHHOW (PM3MYECKON MOJIEIBIO, UCTIONIB3YS
(bu3nveckre 3aKOHBI U TIPUHIIMITBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3aJ1a4i BEIOUPATh (PU3NYECKYIO
MOJICTb, BBIACIATh (DU3NYECKUE BEIUYUHBI U (OPMYIIBI, HEOOXOMUMBIC JUIS €€ peIICHU,
MIPOBOJIUTH PACUEThI M OIICHUBATh PEATLHOCTH IMOJIyYEHHOTO 3HAUCHUS (PH3HUECKON BEITMYHHBI;

. pemiath Ka4yeCTBCHHBIC 3aJaud: BBICTPAMBAThH JIOTUYECKU HEMPOTHBOPEUHBYIO
LETOYKy PACCYXICHHH C ONMOpPOH Ha M3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W (hu3nveckue
SIBIICHUS,

. UCTIOJIB30BaTh TPU PEIICHUHM YY4EOHBIX 33aJau COBPEMEHHBbIC MH(OPMAIMOHHBIC
TEXHOJIOTUHU JUIS MOUCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIMA M MPEICTABICHHs Yy4eOHOU U
HAYYHO-TIONYJSIPHOW WH(OPMALIUU, TOJYUYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYCCKU
AHAJIM3UPOBATh MOJTYYaeMyH0 HHPOPMAIIHIO;

. OOBSICHATH MPUHLUIMBI ASUCTBUS MAalllH, MPHOOPOB M TEXHUYECKHX YCTPOMCTB,
pa3ianyaTth yCIOBHs UX O€30MaCHOT0 MCIIOIb30BaHUS B IOBCEIHEBHON KU3HU;
. NPUBOINUTH MPHUMEPHI BKIAJAa POCCUHCKUX M 3apyOekHBIX YUEHBIX-(DM3UKOB B

pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHII;

. WCIIOJIH30BaTh TEOPETUUECKHE 3HAHUA 1O (U3WKE B MOBCETHEBHOW KU3HU IS
obecniedeHurs 6€30MaCHOCTH NP 0OpallleHnH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOUCTBAMH, TS
COXpaHEHUS 3I0POBBS 1 COOTIOCHUSI HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIEH CpeJIe;



. paboTaTh B rpyIIie ¢ BHIIOIHEHUEM PA3IUYHbIX COLUATBHBIX POJICH, IIIAHUPOBATh
paboTy TpyYIIbl, pallMOHAIBHO pPACIpeAessaTh 00S3aHHOCTU U IUIAHUPOBATH JESATENHHOCTH B
HECTaHJAPTHBIX CUTYalUAX, aJl€KBATHO OLICHMBATh BKJIAJ KaXKJIOT'O M3 YYAaCTHUKOB T'PYIIbI B
pelieHre paccMaTpuBaeMon IPOOJIEMBI.
Copep:xanue yueOHOro npeamera

10-i1 ki1ace
Pa3nen 1. ®u3uka U MeTO/IbI HAYYHOT0 MO3HAHUS
®dusnka — Hayka o mpupojae. HaydHble MeTOIbI ITO3HAHUS OKpYyXKarolero Mupa. Poub

9KCIIEPUMEHTA U TEOPHUH B MPoILIecce MO3HAHUS IPUPOAbI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue GU3NUYECKUX SIBICHUN U TIporieccoB. Hayunbie runoTe3sl. @u3nueckre 3aKOHbI H
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IprHIIUIT COOTBETCTBUSI.

Pone 1 MecTo u3uku B OpMUPOBAHUN COBPEMEHHON HAYYHOW KApTUHBI MUPA, B IPAKTHUECKON
JEATEIbHOCTH JIFOJICH.

JlemoHCTpanuu

AHanoroBble 1 HU(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TaTUUKH.

Pasnen 2. Mexanuka

Tema 1. KunemaTuka

Mexannueckoe nBukeHUE. OTHOCUTEIBHOCTb MEXAaHUYECKOro JBMkeHHs. Cucrema oTcueTa.
Tpaexropus.

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MMPOEKLIUU HA OCU CUCTEMBI KOOpANHAT. CII0KEHNE NTEPEMEIICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE ¥ pPaBHOYCKOPEHHOE MpPSIMOJMHEHHOE JBWXKeHHE. [paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBobOogHOe mazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe aBuxkeHue. J[BkeHNEe MaTepUAbHON TOUKH MO OKPYKHOCTU C MOCTOSIHHOM MO
MOJYJII0 CKOPOCTBbIO. YTJIOBasi CKOPOCTb, JMHEHHas cKopocTh. llepmom u wyactora oOpamieHusl.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpolcTBa M NIPAKTHUUECKOE MPUMEHEHHE: CIHMJOMETp, IBUKEHHE CHAps/OB,
LEMHbIE U PEMEHHbIE NIEpeIayuu.

JlemoHCTpanuu

. Mogenbp cHCTEMBI OTCYETa, WIUIIOCTPALMS KHHEMAaTHYECKMX XapaKTEPUCTHK
JABMIKCHUA.

. [TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

. [Tanenue Ten B BO3AyXe U B pa3peKECHHOM IIPOCTPAHCTBE.

. HaGnronenue nBuKeHHs Tena, OpPOIIEHHOIO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIIBHO.

. N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

. Hamnpasnenne ckopocTH py JBUKEHUHU IO OKPYKHOCTH.
VYdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThI

. N3ydyeHne HEpPaBHOMEPHOTO JIBHKEHUS C LEIbIO ONPEHECTICHUS MIHOBEHHOM
CKOPOCTH.

(] I/ICCJ'IGI[OBaHI/IC COOTHOHICHUA MCKIY NTYTIAMU, HpOﬁI{CHHBIMH TCJIOM 3a

IIOCJIEIOBATEILHBIE PABHBIE IMPOMEXYTKM BpPEMEHHM IIPU PABHOYCKOPECHHOM JBWXXKCHUU C
HA4YaJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.
. N3yyenue ABUKEHUS IAPUKA B BA3KOU KUIKOCTH.
. W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuka
[TpuHnmn otHocuTensHOCTH ["anunes. [1epseiii 3akoH HeroToHa. IHEpHnanpHbIe CUCTEMBI OTCUETA.
Macca Ttena. Cuna. Ilpunnun cynepnozunuu cuin. Bropoit 3akon HeroToHa U1 MaTepuanbHON
Touku. Tpernii 3akoH Hpr0TOHA [UIs1 MaTepruanbHbIX TOYEK.
3akoH BceMupHOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.
Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.
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Tpenue. Bunbl Tpenust (oxos, ckoybxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXKEHHUs U cuia TpeHus nokos. Koadduuuent tpenus. Cuiia CONpoTUBIEHUS MIPU IBUKEHHUU TeNa B
XKUAKOCTH WM rase.

[TocTynaTtenbHOE M BpallaTeIbHOE JBMKEHUE a0COIIOTHO TBEPJIOTO TeJa.

MOMEHT cubl OTHOCUTEIBHO OCH BpalieHus. [Ineuo cuiibl. Y cioBus paBHOBECHS TBEPIOTO TEA.

TexHuueckue ycTpoiicTBa M NPAKTUYECKOE IPUMEHEHNE: OIINITHUKY, IBUKEHNE UCKYCCTBEHHBIX

CITyTHUKOB.

JeMoHcTpauuun

. SIBiieHUE MHEPLIMH.

. CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

. Bropoii 3akon HerotoHa.

. N3mepenue cuil.

. CrioxxeHue Cuil.

. 3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

. HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJCHUH.

. CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUSI U CKOJIbKCHUSI.

. YcnoBus paBHOBECHs TBEPAOro Tena. Buabl paBHOBECHS.
YdeHu4ecKuil IKCIIEPUMEHT, Ja0opaTopHbIe pabOThI

. W3yuenue ABM>XeHUs OpycKa IO HAaKJIIOHHOW TIOCKOCTH.

. WccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIUX B TPYXKUHE H
PE3UHOBOM 00paslie, oT ux aehopMaluu.

. WccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3ak0oHBI cOXpaHeHHs] B MEXaHHKe

Wmnyneec MarepuanbHOM TOYKM (Tesla), CHUCTEMbl MaTEpUalbHBIX ToueK. VMIysnbc CuUibl U
M3MEHEHHUE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cuibl. MOIITHOCTH CHJIBL.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorennmaneHast »Heprus. IloreHnmanpHas »Heprus ynpyro aeGoOpMHUPOBAHHOW TPYKHUHBEI.
[TorennuanbHas sHEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanpHble 1 HEMOTEHIUAIBHBIE CHITBL. CBSA3b PAa0OTHI HEMOTECHIIMAIBHBIX CHJI C HK3MEHEHUEM
MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXAaHUYECKOM JHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4yeckue ycTpoHCTBA U MPAKTUUECKOE IPUMEHEHHE: BOJIOMET, KOIIEP, IPYKUHHBIN TUCTOJIET,
JBUKEHHE paKerT.

JeMoHCTpanuu

. 3aKOH COXpaHEeHMsI UMITYJIbCa.

. PeakTnBHOE IBUKEHUE.

. [Tepexon moTeHIIMATBHON PHEPTUH B KHHETUUYECKYIO M OOpaTHO.
VYdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThI

. W3yuenre aOCONIOTHO HEYNPYroro yjaapa ¢ IOMOINBIO JBYX OJUHAKOBBIX
HUTSHBIX MasiTHUKOB.

. HccnenoBanue cBs3u pabOThl CUIIBI C N3MEHEHHEM MEXAaHUYECKOW 3HEpPIruu Teia

Ha IIPUMEPE PaCTSHKEHUS PE3UHOBOTO KIYTa.

Paspnen 3. MoaekyasipHasi GU3uKa ¥ TEPMOAUHAMMKA

Tema 1. OcHOBBI MOJIEKYJIIPHO-KHHETHYECKOI TEOPUH

OCHOBHBIE TIOJIOKEHUS MO.]'IGKy.]'IprHO-KHHGTH‘IGCKOﬁ TECOPHUU U HX OIBITHOC 000CHOBaHHE.
Bpoynosckoe nasmxenue. npdysus. Xapakrep ABHKEHHUS U B3aUMOICHCTBHS YaCTHII BeliecTBa. Moaenu
CTPOEHHS Ta30B, KUJIKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJENEH.
Macca u pazmepsl Monekyi. KonnuectBo Bemectsa. [loctosnnas ABorapo.

TenmoBoe paBHOBecue. Temneparypa u ee uamepenue. lllkana remneparyp Llenbcus.

Monens naeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KUHETHYECKON TEOPUN HIEAIBHOTO
ra3a. AOCoJItoTHas TeMIeparypa Kak Mepa cpeiHe KHHETUYECKOM SHEPTruu TEIIOBOTO IBUKEHUS YaCTHI]
raza. lllkana Ttemneparyp KenbBuna. ['a3zoBblie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH
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Janbrona. M3omporecchl B HICATBHOM ra3e ¢ IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. I 'padudeckoe
IpeJICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, u306apa.
TexHu4yeckue yCTpoHCTBA U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

JeMoHcTpauuun

. OnbITH, TOKA3bIBAIOIINE TUCKPETHOE CTPOSHUE BEUIECTBA, (poTorpaduu MoJIeKyI
OpPraHUYECKUX COCAUHECHUN.

. OmnbITh! 0 AU(PY3UH KUAKOCTEH U Ta30B.

. Mozens OpOyHOBCKOTO JBUXKEHUS.

. Mognens onbita llTepna.

. OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBHSL.

. Monens, niurocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

. OnpIThl, WUIIOCTPUPYIOLIME  YPAaBHEHUE COCTOSIHMS — MJ€aJIbHOIO  rasa,
U30ITPOLIECCHI.
YdeHn4ecKkuil SKCIIepUMEHT, TabopaTopHbIe paboThI

. OnpezneneHue Macchl BO3lyxa B KJIIACCHON KOMHATe Ha OCHOBE U3MEpEHUH 00bema
KOMHATBI, JaBJICHUS U TEMIIEPATYpbl BO3yXa B HEH.

. HccnenoBanue 3aBUCHMOCTH MEXKIy IIapaMeTpaMH COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. OCHOBBI TEPMOTUHAMUKH

TepmonnHamuyeckas cuctema. BHyTpeHHss 3Heprus TepMOIMHAMUYECKON CUCTEMBI M CIIOCOOBI €€
u3MeHenus. KonruecTBo TeroTsl v pabota. BHYTpeHHsIsI SHEpIHs 0IHOATOMHOTO UACabHOTO ra3a. Busl
TEIJIONEPEIayl: TEIUIONPOBOJHOCTb, KOHBEKLMSA, H3Jy4€HUE. Y IelIbHas TEIUIOEMKOCTh BEILIECTBA.
KonuyecTBo TEIIOTHI Mpu TEIUIONEpeaaye.

[TonstTre o0 ammabatHoMm mporecce. [lepBbiii 3akoH TepMoaMHAMUKH. [IprMeHEeHHE IepBOro
3aKOHA TEPMOJAMHAMHUKY K H3ompolieccaM. I'paduueckas uHTepnperarus padoThl rasa.

Bropoii 3akon Tepmoannamuki. HeoOpaTuMOCTh TPO1IECCOB B MPUPO/IE.

TernnoBeie Mammubl. [lpuHIMIBL AeiicTBUS TemnoBbIXx MamuH. [IpeoOpa3oBaHus SHEpruud B
TeroBbIX MammHax. Kosdduuument momnesnoro aperictBus TeroBoit mamumubl. L{ukn Kapao u ero
KOA(UIIUEHT MOJE3HOTO JEHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TEIIOAHEPTETUKH.

TexHudeckue yCTpoWCTBAa M IPAKTUYECKOE NPHUMEHEHHWE: JABUIaTellb BHYTPEHHETO CrOPAaHMS,
OBITOBOM XOJIOAMIBLHUK, KOHAUIIUOHED.

JlemoHCTpanuu

. M3MeHeHNe BHYTpEHHEH SHEPTUU Tella IPU COBEPIIEHUH pabOThI: BBUIET MPOOKU

13 OyTBUIKM TOJ JIEHCTBUEM C)KAaTOro BO3/yXa, HarpeBaHUe 3(upa B JIATYHHOU TpyOKe ImyTem

TpeHHs (BUIC0IEMOHCTpAIHS).

. W3meHeHne BHYTpEHHEH aHepruu (TeMrepaTypsl) Tea Npu Terionepeaaye.

. OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

. Mopnenn mapoBoil TypOMHBI, JIBUraTells BHYTPEHHEIO CrOpaHus, pPEeaKTHUBHOIO
JBUTATEJIS.
Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

. W3mepeHue yaeapHON TEMI0EMKOCTH.

Tema 3. Arperatnblie cocTosinus BeniecTa. Ma3oBbie nmepexoabl

[TapooOpa3zoBanue u koHaeHcanus. Mcmnapenwe u kumeHue. AOCONIOTHAS U OTHOCUTENbHAs
BIQXHOCTh BO3Ayxa. HacelmeHHbIH map. YaempHas TeIuioTa mapooOpa3oBaHUs. 3aBUCHUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

Teepnoe Teno. Kpucrammueckue u aMmopdHbIe Tena. AHU30TPOIHS CBOWCTB KpUCTAILIOB. JKuikue
kpuctauibl. CoBpeMeHHble MaTtepuaibl. [InaBnenne u kpuctamu3amnus. Y AelbHas TEIUIOTa IJIaBICHUS.
CyO6numarusi.

VYpaBHEHHE TEIIOBOTO OanaHca.

TexHu4eckue yCTpoNCTBA U IPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTMH MOJYyYEHUs COBPEMEHHBIX MaTepUaoB, B TOM YMCJIE HAHOMATEPUATIOB, 1 HAHOTEXHOJIOTHH.

JlemoHCTpanuu
. CBolicTBa HaCBIIECHHBIX [1aPOB.
(] Kumienne IIpU MOHMKCHHOM J1aBJICHHUHU.
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. CriocoOb1 U3MEpeHHsT BIaKHOCTH.

. Habnioienue HarpeBaHus U MJIaBICHUS KPUCTAITIMYECKOTO BEIIECTBA.
. JleMoHCTpanys KpUCTaJLIOB.

YyeHn4eCcKuil IKCIIEPUMEHT, J1ab0paTOpHbIE pabOThI
. W3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3]1yXa.

Pa3znen 4. JjekTpoguHAMUKA

Tema 1. DnekTpocTaTuka

DJeKTpu3anus Tell. DJIEKTpUYecKuil 3apsan. [IBa Buaa ajekTpuyeckux 3apsaaoB. [IpoBoaHuKH,
JTURJIEKTPUKU U TIOTYIPOBOAHHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIl 3J€KTpUUECKHUI 3apsi. DJIEKTPUUYECKOE
nosie. HanpsbkeHHOCTD 3ieKTprueckoro noss. [IpuHmun cynepno3uiuu 3JaeKTpruueckux nosei. Jlunuu
HaIPSKEHHOCTH 3JIEKTPUYECKOTO TOJISL.

PaGora cun snexrpocratuueckoro mnois. Ilorennuan. Paznocts norennumanos. [IpoBogHuku u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{ManeKTpuueckas IpOHULAEMOCTb.

OnekTpoeMKkocTh. KoHaeHcaTop. DIIEKTPOEMKOCTh  IJIOCKOIO  KOHAEHcaTtopa. JHeprus
3apsKEHHOT0 KOHEHCATOopA.

TexHuuyeckue ycTpolcTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOM, 3JIECKTPOMETD,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE AIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMHUPOBAIbHBIN ammapar,
CTpYHHBIN IPUHTED.

JlemoHCTpanuu

. Y CTpONCTBO U IPUHLIMII AEUCTBUS 3IEKTPOMETPA.

. B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

. DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

. IIpOBOTHHUKY B JIEKTPOCTATUYECKOM IIOJIE.

. DNEeKTpOCTaTUYECKAsl 3alUTa.

. JIMDNEKTPUKHU B 2JIEKTPOCTATHYECKOM I10JI€.

. 3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IJIOLAAM IUIACTHH,
paccTosHUSA MEX1y HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

. OHeprus 3apsHKEHHOr0 KOHIEHCATOoPA.
YdeHn4ecKkuil IKCIIEPUMEHT, Ta0opaTopHbIe PabOTHI

. W3mepenue 211eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. [locTosiHHBIN 1eKTpUYecKUil TOK. Toxku B pa3jM4YHBIX cpegax

ONEKTPUUECKUN TOK. YCIIOBHUS CYLIECTBOBAHMSI 3JIEKTPHUUECKOro Toka. Mcrounuku Toka. Cuia
TOKa. [I0CTOSIHHBIN TOK.

Hanpspokenne. 3akon Oma U1 ydacTka LIETH.

DNeKTpUUecKoe CONMPOTHUBIECHUE. YJEIbHOE CONpPOTHBJIEHHE BemlecTBa. [locienoBaTenbHoe,
NapajieIbHOE, CMEIIAHHOE COCIUHEHHUE IIPOBOAHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIenna. MomHOCTb 3IEKTPUUECKOTO TOKA.

ONeKTpOABMKYIAsl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE NCTOYHUKA TOKA. 3akoH OMa Juisl MOJTHOU
(3amMKHYTOM) 21ekTpuueckoi nenu. Kopotkoe 3ambIkaHue.

ONeKTpOHHAs NPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCHMOCTb CONPOTUBIIEHHUS METAUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DneKTpuYecKnuii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! ¥ PUMECHAs! IPOBOAUMOCTH MOJIYINPOBOAHUKOB. CBoiicTBa p—N-
nepexona. [loxynpoBogHUKOBbIE TPUOOPHI.

DIEeKTPUYECKHUI TOK B PACTBOPAX M PACILIABAX AJIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALIMS.
DNEKTPOIU3.

DneKTprYeCcKHil TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOSATENbHBIN pa3psaa. MonHus. [Tnazma.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETP, peocCTar,
UCTOYHUKU TOKa, B3JIEKTpOHArpeBaTelIbHbIEe NPUOOPHI, AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BAaKyyMHBIH MO, TEPMHUCTOPHl U (POTOPE3UCTOPHI, IOJYNPOBOAHUKOBBIN A0,
rajgbBaHUKa.

JlemoHCTpanuu

. W3mepenne cuilbl TOKa U HaPSKEHUSL.
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° 3aBHCHMOCTD CONIPOTUBJICHHUA MNUWIMHAPUYCCKUX MPOBOJHUKOB OT JIMHBEI,
IJIoIaau MorncpeyYHOro CCUCHUA U MaTepuaa.

. CMelaHHOE COEJUHEHHUE POBOTHUKOB.
. [Ipamoe wm3MepeHHe AIEKTPOABIKYIIEH cuibl. KopoTkoe  3aMblkaHue
raJIbBAaHUYECKOT0 JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.
. 3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
. IIpoBOAMMOCTB 3JIEKTPOJIUTOB.
. HckpoBoii pa3psaa v IpOBOAMMOCTb BO3AyXa.
. OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/1A.
YdeHn4ecKkuil SKCIIepUMEHT, TabopaTOpHbIE pabOThHI
. N3yuenne cMenaHHOTO COEIMHEHHS PE3UCTOPOB.
. W3MmepeHue 3IEeKTPOABIIKYILEH CHJIBI HCTOYHUMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.
. Hab6monenue anexrpoinusa.

MesknpeamMeTHble CBSI3H

Wzyuenne kypca ¢usuku 0a3zoBoro ypoBHsS B 10-M Kiacce OCYIIECTBISETCS C Yy4YETOM
COJIepKATENNbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMu MaTeMaTHUKH, OMOJIOTMH, XUMHHM, reorpapuu u
TEXHOJIOTHH.

MexnpeqMeTHble TMOHATHS, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAY4YHOTO IIO3HAHHUA: SIBIECHUE,
HAY4HbIH (akT, rumorte3a, (Qu3mueckas BENWYHMHA, 3aKOH, TEOPHs, HAOIIOJCHHUE, SKCIEPUMEHT,
MOJIEJIUPOBAaHKE, MOJIEIb, U3MEPEHHUE.

MaremMaTrKa: pelieHHe CHCTEMBbl ypaBHEHUH, JMHeWHas (QyHKuus, napabosa, runepOona, ux
rpaduKy ¥ CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIUH: CHHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MIPOEKIIMM Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonorus: MexaHuueckoe JABUKEHHME B JKUBOH mpupoae, Auddysus, ocMoc, TeII000OMEH KHUBBIX
OpraHU3MOB (BU/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), DJIEKTPUUECKHE SBJICHUS B )KUBOW IIPUPOJIE.

XUMHSL: AMCKPETHOE CTPOECHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOWCTBAa TBEPHABIX TeNl, XUAKOCTEH U Tra3oB, AIEKTPUYECKHE CBOMCTBA METAJLIOB,
JIEKTPOIUTUYECKAs JUCCOLMALUS, TaJIbBAHUKA.

I'eorpa¢us: BnaxXHOCTh BO3AYyXa, BETPbI, 0ApOMETP, TEPMOMETD.

TexHonorus: mnpeoOpazoBaHHE JBUKEHHNH C HCIHOJIb30BAHMEM MEXAaHU3MOB, YYeT TpPEHHUS B
TE€XHHMKE, MOJUIMITHUKH, UCIIOJIb30BaHUE 3aKOHA COXPAaHEHUS MMITyJIbCa B TEXHUKE (pakeTa, BOJOMET U
Ip.), JBUTaTeldb BHYTPEHHErO CrOpaHus, MapoBas TypOWHA, OBITOBON XOJOAMIBHHMK, KOHIUIMOHE,
TEXHOJIOTHH IOJIyYE€HHUsI COBPEMEHHBIX MaTepUalioB, B TOM YHCJIE€ HAHOMATEpPHaJIOB, U HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYeCKass 3alUTa, 3a3eMJIGHHE DJIEKTPONpHOOpPOB, KCEPOKC, CTPYHHBIH  HpPUHTE,
3JIEKTpOHArpeBaTelIbHbIE IPUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raJIbBaHHUKA.

11-# kaace

Pa3znea 4. DiiekTpoanHamMuKa

Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS UHIYKIHUS

[TocrossHHbIE MarHuThl. B3anmMoaeicTBHE MNOCTOSTHHBIX MarHuTOB. MarnutHoe mone. Bektop
MarHuTHOM WHAYKIUU. [IpuHIUMI Cynepno3uUuu MAarHUTHBIX MoJjied. JIMHUM MarHUTHOM WHIYKIUU.
KapTtuna nuHMil MAarHUTHON MHIYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTHOe 1oJje NpoBoAHUKA ¢ TOKoM. KapTuHa AMHUN MHAYKIIMM MarHUTHOTO MOJISI IJTMHHOTO
MPSMOr0 TMPOBOJHUKA M 3aMKHYTOIO KOJIBIIEBOTO IMPOBOJHUKA, KaTymIKH ¢ TOKoM. OmbIT Opcrena.
B3aunmopeiicTere NpOBOJHUKOB C TOKOM.

Cuna Amriepa, ee MOJyJIb U HallpaBJICHUE.

Cuna Jlopenna, ee MOAyab W HampaBieHHE. J[BUkeHUE 3apsHKEHHOM 4acTHIbl B OAHOPOJAHOM
MarHuTHOM noJie. Pabora cumsr JlopeHniia.
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SIBnenue  dneKTpoMarHUTHOM — mMHAyKuuu.  [IoTok  BekTOpa  MAarHUTHOW — MHAYKIUU.
DIIEKTPOABMKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Dapajnes.

BuxpeBoe anekTpuueckoe mose. DJIeKTPOIBUKYILAs CHJIa MHAYKLIUN B IPOBOJHUKE, ABHKYIIEMCS
IOCTYNATEJIbHO B OAHOPOJHOM MarHMTHOM IOJIE.

IIpaBuio JleHuna.

NHayKTUBHOCTS. SIBIEHME CAMOMHIYKIMHU. DJIEKTPOABIKYILAS CHUJIA CAMOVHIYKLUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHnyeckue ycTpoicTBa M MPAKTUUIECKOE IPUMEHEHHE: TOCTOSTHHBIE MATHUTBI, 3JICKTPOMAarHuThI,
AJIEKTPOJIBUraTellb, YCKOPUTEN JIEMEHTAPHBIX YacTULl, MHAYKLNOHHAS 11€Yb.

JeMoHcTpauuun
. OmnbIT OpcTena.
. OTKJIOHEHHUE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TIOJIEM.
. JIuHuY MHIYKIIMKA MarHUTHOTO TOJIS.
. B3anmoneiicTBre 1ByX NPOBOJHUKOB C TOKOM.
. Cuita Ammiepa.
. HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.
. SIBneHre ANeKTPOMarHUTHOM WHIYKITUH.
. [IpaBuio Jlenna.
. 3aBUCUMOCTD DJIEKTPOJBMKYILEH CHJIBI WHIYKIIMA OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO ITOTOKA.
. SIBiieHME CAMOMHIYKIIU Y.
Y4yeHUYEeCKU IKCTICPUMEHT, JJa00paTOpHbIE pabOThI
. N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.
. HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.
. WccnenoBanue siBJICHUS AIEKTPOMArHUTHON WHIYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexannuyeckue M 3J1eKTPOMATHUTHBIE KOJIe0aHUs

Konebarenbnast cuctema. CBoOOgHBIE MexaHWYeckue KoseOaHus. ['apMoHMYeckue KoneOaHusl.
[Tepuon, wactora, ammmutyna u (asza xoneOanwid. [IpyXKMHHBIA MasTHUK. MaTeMaTU4eCKUil MasSTHHK.
VYpaBHeHHe rapMOHUYeCKNX Kosnebanuit. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

KonebGartenbupiii  koHTYp. CBOOOAHBIE DJIEKTPOMAarHUTHBIE KOJIEOAHUS B UJI€ATHHOM
KOJIe0aTEIbHOM KOHTYpe. AHAIOTUS MEXIYy MEXaHWYECKUMH U AJIEKTPOMATHUTHBIMU KOJNEOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B HI€aIbHOM K0J1€0aTeIbHOM KOHTYDE.

[IpencraBienre o 3aryxalomux KoleOaHUsIX. BBIHYXJIEHHbIE MeXaHWYecKue KoyeOaHus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemennblii TOk. CHUHYCOMJANbHBIM MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUTUTYTHOE U JEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpancdopmarop. [IpomsBonctso, mepenaya u MOTPeOICHUE 3IEKTPHUUECKONH SHEPrUH. DKOJIOTHYECKHUE
PHUCKH TIpU ITPOU3BOJACTBE JJICKTPOIHCPIrUH. KyJ'II:Typa HCIIOJIB30BAHUA SJICKTPOSHEPIUA B HOBCe,Z[HeBHOI\/’I KHN3HU.

TexHu4eckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: AJIEKTPUUECKUI 3BOHOK, T€HEPATOP IEPEMEHHOTO
TOKa, JIMHUHU JJICKTPOIICpCaAaiu.

HeMoHCTpauuu

. UccnenmoBanne  mapameTpoB — KojeOaTenbHON ~ cucTeMbl  (MIPYKUHHBIM WM
MaTeMaTHYECKUI MasTHUK).

. Habmronenue 3atyxarommx KojaeOaHui.

. HccnmenoBanne CBOMCTB BHIHYKICHHBIX KOJICOAHHIA.

. HaGnronenue pe3oHanca.

. CB0OOIHBIE 3JIEKTPOMATrHUTHBIE KOJIEOaHUsI.

. OcumimorpaMmbl — (3aBUCHMOCTH  CHJIBI  TOKa M HalpSDKEHHS OT BPEMEHH) UL
AJIEKTPOMATrHUTHBIX KOJICOAHUH.

o Pe3onaHc mpu mocneoBaTeNbHOM COSTUHEHUH PE3UCTOPA, KATYIIKA WHIYKTHBHOCTH U
KOHJIEHCaTopa.

. Mopens TUHUH 3IEeKTPOoTIepe1adm.

Y4eHnueckuil IKCIIEPUMEHT, 1Tab0paTopHbIe PabOTHI
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. HccnenoBanne 3aBUCHMOCTH IIEPHO/A MAIBIX KoeOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH
Y Macchl Tpy3a.

. UccnenoBanne nepeMEeHHOrO TOKa B ILENHM M3 IOCIEAOBAaTENbHO COEAMHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. MexaHu4ecKHe ¥ 3J1eKTPOMATHUTHbIE BOJIHbBI

MexaHndeckue BOJHBI, YCIOBUS pactpocTpanenus. [lepuon. CKopocTh pacipoCcTpaHeHHS U JUTMHA BOIHBL
[onepeunsle 1 poaoIbHEIE BOMHBL. UHTepdepeHnuns u audpakiuus MexaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEeKTpOMarHWTHBIE BOJHBI. YCIIOBUS W3Ty4YeHHs JJIEKTPOMATHUTHBIX BOJH. B3amMHas opueHTarus
BekTopoB E, B, V B anexTtpomaruutHOH BoiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHHE,
noJsipusanys, audpakuus, nHTeppepernns. CKOpoCTh AEKTPOMAarHUTHBIX BOJH.

[Ixana >meKTpoMarHuTHBHIX BOJH. [[prMeHeHe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE H OBITY.

[IpuHnKIBEl pagrocBs3u U TeneBuieHus. Pagnonokanys.

DIEeKTPOMArHUTHOE 3arpA3HEHUE OKPYKAIOIIEeH cpebl.

TexHnyeckue ycTpowcTBa M MPAKTUUYECKOE MPUMEHEHHEe: MY3BIKallbHbIe WHCTPYMEHTHI, YIbTPa3BYKOBas
JMUATHOCTHKA B TEXHUKE W MEIUIINHE, pasiap, paIuoNpHEeMHNK, TEIeBU30p, aHTeHHa, Tenedon, CBU-meus.

HeMoHcTpanuu

. O0pa3zoBaHue U pacpOCTpaHEHUE MOMEPEYHBIX U MIPOAOJILHBIX BOJH.

. Konebmromeecs Te0 Kak HCTOUYHUK 3BYKA.

L4 H36JIIOI[6HI/IC OTpaXCHHUA U NPCITOMIICHUA MEXaHNYCCKHUX BOJIH.

. Hab6nronenue unrepdepeHnn u tuppakini MEXaHUIECKUX BOJH.

. 3BYKOBOU pe30HAHC.

. HabOmronenue cBsA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C AMIUTUTYAOW W YacTOTOM
KoseOaHui.

. HccnenoBaHnue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTP@KEHHE, MPEJIOMIICHHE,

TIOJIIPHU3AITHSL, TUPAKIH, HHTEPhEPEHITHSI.

Tema 3. OnTuka

I'eomerpuyeckas onruka. IIpsmosnHENHHOE pacIpocTpaHEeHUE CBETa B OJHOpoAHOW cpene. Jlyu cera.
To4deuHblil HICTOYHHK CBETA.

OTtpakeHne cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHmii B IITIOCKOM 3€pKaJie.

[Ipenmomiienue cBeTa. 3aKOHBI TPEIOMIICHUs cBeTa. AOCOJNIOTHBINM IMOKa3areNb npesiomiieHus. [lomHoe
BHyTpeHHEE OTpakeHre. [IpenenpHbIH Yyroi MOTHOTO BHYTPEHHETO OTPaXKEHHSL.

Hucniepcus cBera. CinoxHbIH cocTaB Oeoro cBeta. L[seT.

Cobwuparomue u paccerBaroIIue IUH3bL. ToHKas auH3a. POKYCHOE PAacCTOSIHUE U ONTHYECKas CHjla TOHKOU
muH3bl. [locTpoeHne wu300pakeHWI B COOMpArOIIMX ¥ pacCeMBaOIIMX JUH3aX. DopMmyrna TOHKOW JIHH3BI.
VYBenuueHue, JaBaeMoe JTHH30M.

IIpenensl HPUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIC HCTOUYHUKHU. Y CJIOBHS HAOIOICHUST MAaKCUMYMORB
Y MUHAMYMOB B UHTep(EPEHIIMOHHON KapTUHE OT JABYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. Judpakimonnas pemeTka. Y cJIOBUe HAOJIIOICHUS TJIaBHBIX MAKCUMYMOB TIPH MaJCHUN
MOHOXPOMATHYECKOIO CBETA Ha JU(DPAKIIUOHHYIO PEIICTKY.

[Monspuzanus ceera.

TexHuyeckue ycTpoWCTBA M TPAKTHYECKOE NPUMEHEHHWe: OYKH, Jyma, (oToarmapar, MpOeKIIMOHHBIN
amnmnapat, MEKPOCKOII, TEJICCKOII, BOJIOKOHHAS ONTHKA, TU(PAKIMOHHAS PEIIETKA, TIOISPOUI.

JeMoHcTpanun
. [IpsMonuHeliHOE pacpoCTpaHEHUE, OTPaKEHHE M IpejomiieHHe cBeTa. OnThueckue
MIPHOOPHI.
. ITonHOE BHYTpeHHEe OTpaxkeHne. Mozeslb CBETOBO/IA.
. HUccnenoBanne cBOHCTB N300pakeHUI B JIMH3AX.
. Mopenu MUKpOCKOIIa, TeJIECKOIa.
. HaGmronenue unrepdepeHiny ceeTa.
. Habmonenue nudpaxuuu ceera.
. Habmionenue aucnepcun ceera.
. [Tomydenue criekTpa ¢ MOMOIIBIO TPU3MBI.
. [Tomydenue criekTpa ¢ MOMOIIBIO TU(PAKITHOHHON PEIIETKH.
. Habmonenue nonsipuzauu cera.
Y4eHnueckuil 3KCIIEPUMEHT, 1Tab0paTopHbIe PabOTHI
. N3mepenwne mokazaTesns MpeaoMIIeHHS CTEKIa.
. HUccnenoBanue cBONCTB N300paKEHUI B JIMH3AX.
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. Habmionenue aucnepcuu ceera.

Pa3nen 6. OcHOBBI clIeUATBLHON TEOPUH OTHOCHTEIbHOCTH

['paHuIpl NPUMEHUMOCTH KJIACCUYECKON MexaHUKH. [locTynaTsl crienuanbHON TEOPHUH OTHOCUTEIHLHOCTH:
WHBAPUAHTHOCTh MOJTYJIsl CKOPOCTH CBETa B BaKyyMe, IPUHITUIT OTHOCUTEILHOCTH DHHINTEHHA.

OTHOCHTENIFHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHE BPEMECHHU M COKpAIICHHUE JITTHEL.

DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsI3b MaCCHI C SHEPTHUECH U UMITYJIbCOM PEISITUBUCTCKON YaCTHIIBI. DHEPTUS MOKOSI.

Paznen 7. KBanToBas ¢pusuka

Tema 1. DiieMeHTHI KBAHTOBOI ONTHKH

®otonsl. Dopmymna [lnanka cBs3u 3Heprun (HOTOHA C €r0 YACTOTOH. DHEPrHUi U UMITYJbC (HOTOHA.

OtkpeiTue u uccnenoBanue Gorodpdexra. OnbiTel A. I'. CtoneroBa. 3akonsl GoToddderra. YpaBHeHUE
Ovnamrelina ;g Gorodddexra. «Kpacuas rpanumay Gorodddekra.

Hasnenue ceera. OnbiTel [1.H. JIeGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHUUECKHE YCTPOUCTBA M MPAKTHUECKOE IPUMEHEHHE: OTOAIEMEHT, ()OTOIATINK, COTHEUHAs Oarapes,
CBETO/IHO]I.

HeMoHcTpanuu
. ®oTo3¢PeKT Ha yCTaHOBKE C IMHKOBOM MIACTHHOM.
o Hccnenoanne 3akoHOB BHENTHETO (poToddhdekra.
. Cseroauon.
. Conneunas Oarapes.

Tema 2. CTpoeHue aroma

Mopnens atoma Tomcona. OmbiTel Pezepdopma mo paccesHuto o -yactun. [lmanerapHas Momens atoma.
[Moctynater bopa. M3nyyenne u nornomeHne (GOTOHOB MPH MEPEX0Jie aTOMa C OJHOTO YPOBHS SHEPTUHU Ha APYTOH.
Buapl cnexktpoB. CekTp ypoBHEHN 3HEPIUH aToMa BOJIOPOLA.

Bonnossie cBoiicTBa yactull. Bonuel ne bpoitna. KopnyckyasipHO-BOIHOBOH Ayaau3M.

CrioHTaHHoe 1 BBIHYXJICHHOC U3JIYUYCHHC.

TexHuueckre ycTpoicTBa M MPAaKTUYECKOE MPUMEHEHWE: CIEKTPaJbHBI aHan3 (CIIEKTPOCKOI), Ja3ep,
KBaHTOBBIH KOMIIBIOTED.

JemMoHcTpanuu
. Monenb onbiTa Pesepdopaa.
. Omnpenenenre AITUHBI BOJTHBI JIa3epa.
. Habnroienne muHeHyaThIX CIIEKTPOB U3ITyUESHYSL.
o Jlazep.
YyeHn4yecKkuil SKCIIEPUMEHT, 1a00paTOpHEIE PabOTHI
. Habmronenue muHeyaToro crexTpa.

Tema 3. AToMHOe AAPO

OKCIepUMEHTHI, JO0Ka3bIBAIOIINE CIOXKHOCTh CTpoeHHs snapa. OTKpbITHE pPagHOaKTUBHOCTU. OTIBITHI
Pesepdopaa mo onpenesneHnio coctaBa pagdoaKTUBHOrO m3inydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3IydeHusl.
BnusiHue paaroakTHBHOCTH Ha KUBBIE OPTaHN3MBI.

OTkpseiTHE TPOTOHA U HelTpoHa. Hykionnas Mmoaens sinpa [Neiizenbepra—lBanenko. 3apsij sapa. MaccoBoe
quCIo sapa. M30Tomsl.

Anba-pacnian. DneKTpOHHBIH W NO3UTPOHHBIA Oera-pacman. ['amma-uznydenue. 3aKOH paguOaKTHBHOTO
pacnana.

DHeprus cBs3U HYKJIOHOB B sijipe. SnepHbie cuibl. Jledext macchl sapa.

SAnepHsle peakunu. [lenenne u cUHTE3 sa€Ep.

SAnepusiit  peaktop. TepmosimepHbid cuHTe3. lIpoOrembl W TMEPCIEKTHBHI SIAEPHOW OSHEPTEeTHKH.
DKOJIOTMYECKHE acTIeKTHI SIIEPHOI SHEPTEeTHKH.

OnemeHTapHbIE YacTULBI. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOAEHHS U PETUCTPALMN 3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbBIC B3aUMOCHCTBUS. ENUHCTBO QU3NYECKOM KapTHHBI MHpAa.

TexHnveckue ycTpoiicTBa U MPaKTUUECKOE IPUMEHEHHE: T03UMETpP, KaMepa BuibcoHa, a1epHbIil peakTop,
aToMHast bomba.

HeMoHcTpannu

o CueTunK NOHU3UPYIOIINX YaCTHII.
Y4eHnueCKUI SIKCIIEPUMEHT, 1abopaTopHbIe PabOTHI
o HccnenoBanne TpekoB YacTHIl (IO TOTOBBIM (OTOrpadusiM).
Paznen 8. D1eMeHTHI aCTPOHOMHUM M ACTPOPU3UKHU
Otansl pa3BUTHs acTpoHOMUU. [IpuKiIanHOe 1 MUPOBO33PEHUYECKOE 3HAUEHHE AaCTPOHOMUM.
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Bun 3Be3nnoro HeOa. Co3Be3aus, spKue 3BE3/bl, IUIaHEThI, UX BUAUMOE ABHKCHUE.

ConHeuHas cucrema.

Connue. ConneyHas akTtuBHOCTh. Mcrounmk oHeprum ConHoa M 3Be3A. 3BE3ABl, MX OCHOBHBIE
XapakTEepUCTUKHU. JluarpamMma «CHEKTpaldbHBIM KJIacC — CBETHMOCTBY». 3BE3/bl TJIABHOM MOCIEIOBATEIHLHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY» IUISA 3BE3J TJABHOW IIOCIIENOBATEIHHOCTH. BHYTpeHHEe CTpOeHHE 3BE3.
CoBpeMeHHBIE MTPEICTABICHHUS O IPOUCXOXKISHUH 1 3BOIIONNH COIHIIA U 3B€3]1. DTaIlbl )KU3HU 3BE3/I.

Mneunsiit [Iyte — nama [anaktuka. Ilonoxkenue u nBwxkenue Comuiua B ['amaktuke. TUIBI TalakTHK.
Pannoranaktukuy u kBa3apbl. UepHbIe BIPHI B SIAPAX TAJAKTHK.

Bcenennas. Pacmmpenne Beemennoit. 3akon Xa60ma. Paz6eranme ramaktuk. Teopust bonbimoro B3phiBa.
PenukroBoe u3nydenue.

Macmrabnast ctpyktypa Beenennoii. Meraranaktuka.

Hepemennsie mpoOi1eMbl aCTpOHOMHHU.

VYuennueckue HaOIIOICHHS

HaGiroieHust HeBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX IPUIOKCHHUN JIJISl ONIPEICIICHUS
TOJIO’KEHUST HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO /JaTy: OCHOBHBIE co3Be3auss CeBepHOTO IMONyIIapHus U SIPKHe
3BE3/IBI.

Habnronenus B Teneckon Jlynsl, mnanet, Mneunoro [TyTtu.

Oo0o0maromee NOBTOPeHUE

Ponp ¢usnku m acTpoHOMHHM B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, CONMANBHON M ATHUYECKOUN cdepax
JESITeIbHOCTH YENIOBEKa, POJIb M MECTO (PU3MKHM M acTPOHOMHH B COBPEMEHHOW Hay4YHOW KapTUHE MHUpA, POJb
(buzruecKoit Teopuu B OPMHUPOBAHHUHM MTPEIICTABICHUN O (PU3MUYECKON KapTUHE MHPa, MECTO (PU3UIECKON KapTHHBI
MHUpa B 00IIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O TIPUPO/IE.

MexnpeamMeTHble CBSA3U

Uzyuenne kypca ¢pusuku 60a3oBoro ypoBHs B 11-M Kilacce OCYIIECTBIISIETCS C YUYETOM COIEPXKATEIbHBIX
MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHuKu, OMOIOTHH, XMMUH, Teorpaduu 1 TEXHOIOTHH.

MexnpeaMeTHbIe TTOHATHUS, CBSI3aHHBIE C M3YYEHHEM METOJO0B HAyYHOrO MO3HAHHWA: SBJICHHE, HAyYHBIN
(akT, runoTesa, ¢puzMUecKas BeTUYWHA, 3aKOH, TEOpHs, HAONIOJCHHE, IKCICPUMEHT, MOJACIHPOBAHUE, MOJCID,
U3MEpEHHE.

MaremMaTHKa: penieHue CHCTEMbl YpaBHEHHUH, TPUTOHOMETPUYECKUEe QYHKIHH: CHHYC, KOCHHYC, TaHT'CHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKIMH Ha OCH KOOPJAUHAT, CIOKEHHE
BEKTOPOB, MPOU3BOJIHBIC IEMEHTAPHBIX (YHKIMHA, MPU3HAKH HOAOOHS TPEYTOJBHUKOB, ONpEeSCHUE IUIOMIAIH
TUIOCKUX puryp u oobema ted.

buonorust: snexkTpuueckue SABICHHUS B KUBOW NPHUPOJE, KoieOaTeNbHbIE JBHXKEHHS B KUBOW MPHUPOJE,
ONTHUYECKUE SIBIICHUS B )KUBOU MPUPOJIE, IEUCTBUE palHallii HA KHUBBIC OPTraHNU3MBI.

XUMHSL: CTPOSHHE aTOMOB M MOJIEKYJI, KPUCTAJNIMUECKasi CTPYKTYpa TBEPABIX TEJl, MEXaHU3MbI 00pa30BaHUs
KPUCTaJUIMYECKON PEILETKH, CIIEKTPaIbHbIA aHAJIU3.

l'eorpadusi: MarHWTHBIE TIONMIOCA 3€MIIH, 3aJIe)KW MAarHUTHBIX PyJ, (OTOChEMKa 36MHOW TOBEPXHOCTH,
MIPEJICKAa3aHNE 3eMIIETPSICEHUH.

TexHoNOTHA: INHUU 3NEKTPOIIepeIadr, TeHepaTop MePEMEHHOT0 TOKA, AIEKTPOIBUTATENb, HHIIYKIIMOHHAS
neys, pajap, paauolpHEeMHHK, TEIEeBU30p, aHTeHHa, TeneoH, CBYU-meub, MPOEKIMOHHEIA anmapaT, BOJIOKOHHAS
OIITHKA, COJTHEYHast OaTapes.

TemaTH4ecKkoe MUIAHUPOBAHHE
10-it knace (MH:KeHepHBIH MpoduiIbL — 5 YacoB)

Kouau4yecTBo 4acos
Ne | HanmeHoBaHue pa3ieioB M TeM dnexkTpoHHble (uuGpoBbIE)
/1 | IporpaMmal KourtpouabHbie | [IpakTHYecKHe | oGpazoBaTeabHbIE pecypebl
padoThI padoThI

Bcero

Paznen 1.OU3UKA U METO/bI HAYYHOTI'O ITIO3HAHUA

bubmuoreka ®OI'MC «Mos
6 mkoiga» — lesson.academy-
content.myschool.edu.ru/03/10

dusuka u METO/JIbl HAYYHOT'O
IIO3HAHUA

11

Hroro no pazaeny 6

Pasznea 2.MEXAHUKA
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Poccuiickas anekTpoHHas

2.1 | Kunematuka 10 1 1IKoia —
resh.edu.ru/subject/28/10/
Bbubmuoreka  OI'MC
«Mos LIKOJA» -
2.2 | Munawika 10 lesson.academy-
content.myschool.edu.ru/03/10
2.3 | Cratuka TBEpIOrO TENa 5 1
2.4 | 3aKOHBI COXpaHECHHUS B MEXaHUKE 10 1 <..>
Uroro no pasgeny 35
Paznen 3.MOJIEKYJIAPHASA ®PU3UKA U TEPMOJUHAMUKA
31 OcHOBBI MOJIEKyISPHO- 15 1 < >
KMHETHYECKOH TEOPUH
3.2 | OCHOBBI TEPMOIUHAMHUKH 20 1 <..>
33 ArperaTHble COCTOSIHUS BEIIECTBA. 14 1 < >
@®a30BbIE IIEPEXOIbL
Hroro no pazaeny 49
Paznen 4.9JIEKTPOAUHAMUKA
4.1 | DnekTpuyeckoe moe 24 1 <..>
4.2 | TloCTOSTHHBIH ANIEKTPHYECKUN TOK. 24 1 <..>
4.3 | Toxu B pa3mUYHBIX Cpeaax 6
HUroro mo pa3gemy 54
Paszpnen 5. ®uznyeckuii IpAaKTUKYM 16 4acos
[ToBTOpenue 10 1 <.>
OBHIEE KOJIMYECTBO YACOB 170 7 16
1O MPOI'PAMME
TemaTuueckoe NJIAHUPOBAHUE
10-i kiace ( ryMaHUTAPHBINA POQWIHL — 2 Yaca)
KosmyecTBO yacos
Ne i/n HaumeHnoBaHue pa3iesioB 1 TeM JJleKTpoHHBIe (HU(POBBIE)
B NporpamMmabl Beero Kontpoabneie | IIpakTiieckue | ogpaszopatebHble pecypebl
padoTsI padoTsI

Paznea 1.OU3UKA U METO/Ibl HAYYHOI'O ITIO3HAHUSA

dusrka W METONLI HAVUHOT bubnnoreka ®I'MC «Mos
11 Hog‘;aHm eroi YAHOTO| 9 mkona» — lesson.academy-
content.myschool.edu.ru/03/10

Hroro no pazneny 2
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Paznen 2.MEXAHUKA

Poccuiickas anekTpoHHas
2.1 Kunematuka 5 1IKonia —
resh.edu.ru/subject/28/10/

2.2 Junamuka 7 <..>
2.3 3aKOHBI COXPAaHCHHS B MEXaHUKE 6 1 1 <..>
HUroro no pazaeny 18

Pa3znen 3.MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
31 OcHOBBI MOJIEKyISPHO- 9 1 < >

KHHETHYECKOH TEOpUH
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 <..>
33 ArperaTHbIe COCTOSHUSI 5 < >

BelecTsa. Pa3zoBbIe MEPEXObI

Uroro no pazaeny 24

Paznen 4.9JIEKTPOAUHAMUKA
4.1 DneKTpocTaTuka 10 1 <.>
492 [ToCTOsIHHBII MIEKTPUYECKUI 12 1 < >

TOK. TOKH B pa3mi4YHbIX Cpeaax

HUroro mo pa3gemy 22

[ToBTOpeHue 2 <.>
OBLIEE KOJIMYECTBO YACOB 68 3 3
MO NPOIrPAMME

11-if knacc (MH:KeHePHBIIT NpoduabL — S yacoB)

KoanuecTBo yacoB

Ne | HamMmeHoBaHHe pa3/iesioB U DJIeKTpOHHBbIE (N (poBEHIe)
/N | TeM NpPorpaMmal Beero Konrp. Ipakr. o0pa3oBaTejbHbIE Pecypchl
padoThI padoTsI
Paznen 1.2JIEKTPOAUHAMUKA
bubmnoreka ®I'MC «Most mikonay —
MaruauTHoe nose.
11 DJIIeKTpOMarHuTHAS HHITYKITHS 27 1 lesson.academy-
p AV content.myschool.edu.ru/03/11
Hroro mo pazneny 27

Paznen 2.KOJIEBAHUS 1 BOJIHBI
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Mexanuueckue u Poccuiickas anexkTpoHHas MIKOJa —
2.1 25 :
3IEKTPOMAarHUTHEIE KoJeOaHus resh.edu.ru/subject/28/11/
Mexanunyeckue u
2.2 10 1 <..>
3JIEKTPOMArHUTHBIE BOJTHBI
2.3 | Onruka 25 1 <..>
HUroro no pazaeny 60

Pazgen 3.0CHOBBI CIIELIUAJIBH

OM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CIIEIMATIEHON TEOPHH

3.1 OTHOCHUTEIFHOCTH S <2
HWroro mo paznemy 5
Paznen 4 KBAHTOBAS ®U3UKA
41 g}(])a]i);li;i;(yﬂﬂpHO-BOﬂHOBOﬁ 15 1 < >
4.2 | duzuka aroma 5 <.>
43 ilzil:lza sipa U 2JIEMEHTapHbBIX 5 =
HUroro mo pa3geny 25
Paznen 5.9JIEMEHTbI ACTPOHOMHUU U ACTPO®U3UKHU
5.1 ?;E%EE;EETPOHOMHH " 12 <.>
Pa3znen 6. ®dusnyeckuii MPaKTHKYM
6.1 | ®usnueckuii MPaKTHKYM 16 16
Hroro no pazaeny 16
Paznen 6.OBOBLIAIOLIEE IIOBTOPEHUE
6.1 | O6oOmatoIIee TOBTOPEHHUE 25 2 <.>
OBUIEE KOJIMYECTBO YACOB 170 6 16

I10 ITPOI'PAMME
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