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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHETO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUU K pe3ylbTaTaM OCBOEHHUSI OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpexactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 00pa3oBaTENbHBIX — opraHm3anusax —Poccuiickoii  Denepamu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Pabouas mporpamma mo ¢usmuke pazpaboTaHa Ha OCHOBE CIIEAYIOIIUX HOPMATHBHBIX
JIOKYMEHTOB:

1) ®enpepanbhbiii 3akoH OT 29.12.2012 1. Ne 273 — ®3 «O06 obpa3oBanuu B Poccuiickoii
Oenepannn» (C IBMEHEHHUSIMU U JOTIOTHEHUSIMU ).

2) ®epepanbHblii 3akoH 0T 24.09.2022 Ne371-®3 «O BHecenun usMeHeHuil B DegepanbHbIi
3akoH «O0 obpazoBanuu B Poccuiickoit ®enepanun» u crathio 1 denepansHoro 3akoHa «O0
o0si3aTenbHBIX TpeOoBaHuax B Poccuiickoit denepannuny.

3) denepanbHbIii TOCYIApPCTBEHHBIH  00pa30BaTeNbHBIA  CTAaHAAPT CPEAHEro  OOIIero
o0Opa3oBaHMs, YTBEPKACHHBIN MpHUKa3oM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoi
®enepauun ot 17.05.2012 Ne 413.

4) Tlpuka3 MuHKCTepCTBa MpOCBellleHUss W Hayku Poccuiickoit Penepanuu Ne 732 ot
12.08.2022 1. «O BHeceHMHM U3MEHEHHMH B  (elepaibHBI  TOCYIapCTBEHHBIN
o0pa3oBaTeNbHbI CTAaHAAPT CpeAHEero ooimiero oOpa3oBaHUs, YTBEPKIACHHBIA MPUKA30M
MunuctepcTBa oOpasoBanus 1 Hayku oT 17 mast 2012 r. Ne 413».

5) Tlpuka3 Munucrepcta npocseinenus: Poccuiickoit @eneparuu ot 19.03.2024 Ne 171 «O
BHECEHMM W3MEHEHHMI B HEKOTOpbIE NpHKa3bl MuHHCTEPCTBa IpocBelieHus Poccuiickon
Deneparun, kacarourecs (eaepaibHbIX 00pa30BaTENbHBIX MPOrpPaMM HAyaJIbHOTO OOIIETOo
00pa3zoBaHus, OCHOBHOT'O 00IIIeT0 00pa30BaHUs U CPETHETO OOIIET0 00pa30BaHUS».

6) Ilpukaz MunuctepcTBa mpocsenienus: Poccuiickoit @eneparmu ot 18 mas 2023 roga Ne 371
«O0 yTBepkIeHUU (QenepalbHON 00pa3oBaTeNbHONW MPOrpaMMbl CPETHEro  OOILEero
00pa3oBaHU.

7) Tlpuka3 MunucrepcTBa npocserienust Poccuiickoit ®eneparun ot 22.03.2021 Ne 115 «O6
yTBepkaeHun [lopsiaka opraHu3ay U OCyIIEeCTBICHU 00pa30BaTeIbHON NeATEILHOCTH 1O
OCHOBHBIM  00111€00pa30oBaTebHBIM IporpaMmaM - 0Opa3oBaTelbHbIM IpOrpamMMaM
HayaJlbHOTO OOIIero, OCHOBHOTO 0Omero u cpexHero ooOmiero oOpa3oBaHUs» (C
M3MEHEHUSAMHU U JIONOJTHEHUSIMHU).

8) Ilocranosnenue [IpaBurenscrBa Poccuiickoit ®enepanun ot 30 anpens 2024 r. Ne 556 «O6
YTBEPKACHUM TMEpeuHsi MEpONpUATHH IO OlleHKe KauecTBa oOpazoBaHus u IlpaBun
MIPOBE/ICHUS] MEPOIIPHUATUH 1O OLIEHKE KauecTBa 00pa30BaHUs».

9) Canurapusie npasmiaa CIT 2.4.3648-20 «CaHUTapHO-3MHIEMHOIOTHYECKHE TPEOOBAHHUS K
OpraHu3allii BOCIUTAHUSA W OOy4YeHMs, OTIbIXa M O3JIOPOBJICHUS JAETEH U MOJOICKU,
YTBEPKACHHBIMU TIOCTAHOBJIEHHEM [JITaBHOTO TroOCYJapCTBEHHOTO CAHMTAPHOTO Bpada
Poccuiickoit ®enepanun ot 28.09.2020 Ne28.

10) ITocranoBenue ['aBHOrO TOCYIapCTBEHHOTO CaHUTapHOro Bpauya Poccuiickoit deneparyn
or 28 suBaps 2021 r. Ne 2 «O06 yrBepkaeHHH caHUTApHBIX NpaBuia u HopMm CanlluH
1.2.3685-21 «['urneHu4ecKkne HOPMATHUBBI M TPEOOBaHUS K OOECIEUEHUI0 OE30MacCHOCTH U
(umm) 6€3BPEAHOCTH IS YeIoBeKa (paKTOPOB CPeIbl OOUTAHUSY.

11) UadopmMannoHHO-METOJHUECKOE TUCHMO 00 0COOCHHOCTSX MPEMOAaBaHust PU3UKHU B
2024/2025 yaeOHOM TOITy



12) Yctae MBOY «COHI Ne34» r. Cumbeporons, NPHIOKEHAE K NOCTAHOBICHUIO
Anvunuctpanuu 1. Cumdeponons PecmyOomuku Kpeim ot 25.12.2014 1. Ne 134 (¢
W3MEHEHUSIMH ).

13) OcHoBHast oOpa3oBaresbHas IporpamMma cpeaHero obirero obpaszoBanus MBOY «COIIl
Ne34y r. Cumdepomnons (npukas ot 23.08.2024 r. Ne 403).

14) Yuebusblii maan cpeaHero odmiero oopasosanus MBOY «COII Ne34» r. Cumdeporons Ha
2024-2025 yu. 1. (mpuka3 ot 23.08.2024 r. Ne 420).

15) Pabouas mporpamMma BocruTanus (mpukas ot 25.08.2023 r. Ne 331).

16) [TonoxkeHne O TeKylIeM KOHTPOJIC YCIEBAEMOCTH U IPOMEXKYTOYHOM AaTTeCTaIlHH
obyuaronuxcst B OO ot 23.08.2024 1. Ne 419.

Copnepxanue nporpaMMbl 1o (PU3MKE HaIpaBI€HO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHbl Mupa oOyuarouuxcs 10—11 kmaccoB npu oOyueHuu ux pusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIIPEIMETHBIX
CBsi3el (PM3MKU C €CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B mporpamme orpeseneHsl
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIuero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUPYEMbIE Pe3yNbTaThl OCBOCHUS Kypca (pU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e conepkanue yueOHoro npeamera «dusnkay 1o rogamMm oOydeHuHs.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BICTYIIAsk B KAYeCTBE yU4eOHOTo
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHeH, Ouosoruei, gusnueckoil reorpadueil u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHUIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yuenue Gu3nMKku BHOCUT OCHOBHOI BKJIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
INPUMEHATh HAyYHBIH METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICOBAHHM.

B ocHOBY Kkypca (hu3uKH 17151 YPOBHS CpelHEro o0I1ero oopa3oBaHus MOJI0XKEH psij UJieH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEll MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
buzmueckux Teopuid. Benmymmm B Kypce sBisercss (GOpPMHpPOBAHHME TPEICTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanmuzaiysi IpeanoiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHuana GU3NYEeCKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DPU3MKU C Pa3BUTHEM OOLIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIPpoOIeMaMHu.



Hoes npuxnaonou nanpasnennocmu. Kypc pU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3YUYEHHBIX TEOPHA U 3aKOHOB.
Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPIKAHMS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00Cy>KIeHHs Mpo0IeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.
CrepKHEBBIMH 3JIEMEHTAaMH Kypca (M3MKHA Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOSHUs
buznyeckoit Teopuu, poinu (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHILUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHHUIAX MPUMEHUMOCTU TEOPHM, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).
CucTteMHO-IeATENbHOCTHBINA MOIX0 B Kypce (PU3MKH peau3yeTcs MPekIe BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON NIEeATENbHOCTH oOyuarouuxcs. s 6a3oBoro ypoBHsS Kypca
(GU3UKH — ITO UCMOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
naboparopHbeix pador. [Togbop maboparopHBIX pabOT oOecreYrBacT OBJIAJACHHE O0YYArOIIHX CS
YMEHHUSIMH TPOBOJIUTh KOCBEHHBIE M3MEpPEHUs, HCCIECJOBAHMS 3aBUCUMOCTEH (DU3MUECKHX
BEJIMYMH U MIOCTAHOBKY OMBITOB MO MPOBEPKE MPEIOKESHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a41 C SIBHO 3aJJaHHOW (PU3MUECKON MOJETIBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHUS U3 Pa3HBIX pa3/iesioB. J{s KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL  3aJaHuss Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
obmrero o0pa3oBaHUsS HM3Yy4aeTcsl B YCJIOBHMSIX TMpeaMeTHOro kabwHera ¢usuku. B xaOunere
uMeeTcss HeoO0XoAMMoe JlabopaTopHOe 00OpynOBaHME JUI BBIOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (pU3MKE YYEHHMYECKHMX MPAaKTUYECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.
OCHOBHBIMU LEJIIMH U3y4YeHUS] PU3UKU B 00111eM 00pa30BaHUHU SBIISIOTCS:
e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYEHUIO
TPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TIO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3ysbTaTa W3Y4eHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBIICHHSI C UCIIOJIb30BaHUEM (DU3MUYECKHIX 3HAHWHA U
HAYYHBIX JIOKA3aTEIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O poiH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJOTHH.

JlocTikeHne STUX Lesell oOecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
W3y4deHus Kypca (U3NKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:



e mpuoOpeTeHue CUCTEMbl 3HAHUN 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOYAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY 1 2IEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMHA MNPUMEHATh TEOPETUYECKHE 3HAHWsS M OOBSICHEHUs
¢u3nUecKux SBICHUH B TNPHUPOJNE M AN TNPUHATHS NPAKTUYECKHX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

® OCBOGHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 33/7a4 C SBHO 33aJaHHON (U3HYECKOM
MOJIENIBIO, 3aJad, TMOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MO/JIeJN, aJIEKBAaTHOM YCIIOBHSM 3aJ1auH;

e [OHMMaHHE (PU3MUYECKUX OCHOB W MPUHIUIOB JIEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

e OBJIQJICHUE METOJaMM CaMOCTOSTENILHOTO IUIAHUPOBAHUSA M HPOBEAEHUS (PU3MUECKHX
SKCHEpPUMEHTOB, aHalIW3a W  UHTepIpeTauuu  UHPOpPMALUHU,  ONpeAeiIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

® CO3/1aHUE YCIIOBUH JJIS pa3BUTHs YMEHUI MMPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
JESITEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpPOBHE cpenHero odmero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmoo), B 11 kimacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gpu3Mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
Y OTIBITOB OCYIIECTBJIEH C YYETOM MHAMBHUAYAIBHBIX 0COOEHHOCTEN 00yUYaroIXCs.

Hcnonb3yemblii yaeOHUK, MeTOAMYECKHE TIOCOOMS:

1. ®wusuka: 10 kimacc: 6a30BbIN YpOBEHb: YUEOHHK AJIsi 0011e00pa30BaTeNbHBIX OpraHU3alui.
IT".A.Mskumies, b.b.byxosues, H.H.Cotckuit — M «IIpocsermienuey, 2014r.

2. Owusmka: 11 xmacc: 6a30BBI ypOBEHB: y4eOHUK Uil 001I€00pa30BaTENbHBIX OPTaHU3AIHH.
IT" 5. Msikumies, b.b.Byxosues, B.M.Uapyrun — M «lIpocsemienuey, 2014r.

3. Coopnuk 3amau no ¢usuke: Guszuka 10-11 kmacesl: mocobue s 061Ie00pa3zoBaTeNbHBIX
yupexenuit/ A.Il.PeimkeBuu. - M: Jlpoga, 2013r.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA

10 KUIIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NO3HaHUS OKpyKarowmero mupa. Pois
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.
Ponp u mecro ¢u3uku B (QOpMHpPOBAHMM COBPEMEHHON Hay4yHOM KapTHHBI MHpa, B
IIPAaKTUYECKOU AEATEIbHOCTH JIFOJICH.
Hemoncmpayuu u onvimoi, yueHU4eCKull IKCHePUMeHm.

1. Ananorossle ¥ HU(POBLIE U3MEPUTETLHBIE IIPUOOPHI, KOMITBIOTEPHBIE JATUHKH.

Pa3zgen 2. Mexanuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOro JABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HAa OCU CUCTeMbl KoopauHAT. ClloKEeHHE NMepeMEIeHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NEPEMELICHHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonunerinoe nBuxeHue. [[Br>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHuueckue yCTpoWCTBA M MPAKTHUECKOE MPUMEHEHUE: CHUIOMETp, JABUKEHUE
CHapsIJI0B, LIETIHbIE U PEMEHHBIE TIEpeayn.

Llemoncmpayuu u onvimol, yueHU4ECKUU 3KCNePUMEHM.

e Mogenb cuCTEMbI OTCUETA, MWILTIOCTPALIMS] KHHEMATUYECKUX XapaKTEPUCTUK ABUKECHHUS.

e [IpeoOpa3oBaHue IBMKEHUH C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

e [lameHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

e HalOmroneHue aBuKEeHHs Tela, OPOIIEHHOTO MO YITIOM K TOPU30HTY U TOPU3OHTAIBHO.

e lI3mepeHue yCKOpeHHs! CBOOOIHOTO MaICHUSI.

e HampasieHnue cKopoCTH NpHU ABMKEHUU IO OKPYKHOCTH.

e lI3yuyeHune HEPAaBHOMEPHOTO JIBUYKEHUS C II€JIbIO0 ONPEIeIEHNs MTHOBEHHON CKOPOCTH.

e lccnenoBanwe  COOTHOLIECHUS ~ MEXKIYy  MOYTSIMH, NPOMIEHHBIMM  TEJIOM  3a
NoCJeI0BaTeIbHbIE PaBHBIE TMPOMEXKYTKHM BpPEMEHU TpU DPABHOYCKOPEHHOM JBUKEHHU C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

e l3yueHue NBMKEHUS MIAPUKA B BI3KOW HKUJKOCTH.

e lI3yueHue IBUXKEHUS Tela, OPOLICHHOTO TOPU30HTAIBHO.

[Tpuniun otHocutenbHOCTH ["anuies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA 1711 MaTepualibHBIX TOYEK.

3akoH BceMupHoro tsarorenus. Cuna tsoxectu. [lepBas kocmMuyeckass CKOpOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosapdunument tperns. Cuna conpoTUBICHHS
IIPY JBHKCHHUM TeNa B )KUAKOCTU WM rase.
[TocTynaTensHOE M BpalllaTelIbHOE ABHKEHHE a0COIIOTHO TBEPJOTO Tea.
MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHs
TBEPAOTO TEIA.
TexHHUYecKkne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOMUIMITHUKH, JBUKCHHE
VCKYCCTBCHHBIX CITyTHHKOB.
Hemoncmpayuu u onvimoi, yueHU4eCKull IKCHePUMEHM.
e SIBicHME HHEPLMH.
e (CpaBHEHHE MacC B3aUMOJIECHCTBYIOIIMX TEIL.
e Bropoii 3akoH HrroTOHA.
e lI3mepeHue cui.
e CrnoxeHue CHllL.
e  3aBHCHUMOCTH CHJIBI YIIPYTOCTH OT Je(OpMAaLIUH.
e Hesecomocts. Bec Tena npu yCKkOpeHHOM NOABEME U MAJICHUU.
e  (CpaBHEHHE CUJI TPEHMS ITIOKOS, KAUEHUS U CKOJIBKEHUS.
e  VYcnous paBHOBECHs TBEPAOro Tena. Buasl paBHOBECH .
e lI3yuyeHue nBUKEHUS OpycKa 110 HAKJIOHHOM MJIOCKOCTH.
e lccnenoBaHue 3aBUCHMOCTH CWJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.
e lccnenoBaHue yCia0BUHI paBHOBECHUS TBEPAOIO TEJIA, UMEIOIIETO OCh BPAIICHUS.
Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PeakTUBHOE ABUKECHHUE.
PaGora cunbl. MOIIHOCTH CHUIIBL.
Kunernyeckass sHepruss mMaTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.
[TorennuanbHas sHeprus. IloTeHumanbpHas sHEPTrUs yupyro aeGopMupoOBaHHON NPYKUHBI.
[ToreHunanbpHast SHEprus Tesa BOIU3U MOBEPXHOCTH 3EMITH.
[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJIbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
WU3MEHEHNEM MEXaHNYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.
VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.
Hemoncmpayuu u onvimoi, yueHU4eCKull IKCHepUMeHm.
e  3aKOH COXPaHEHUS UMITYJIbCA.
e  PeaKTHBHOE JIBIKCHUE.
e [lepexon moTeHIMANBLHOW SHEPTUU B KHHETHYECKYIO U OOpATHO.
e l3yuenue aOCONMIOTHO HEYNPYroro yaapa € IMOMOUIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MAasiTHUKOB.
Jlabopamopmwvie pabomol
Nel. MccnenoBanue cBsi3u pabOTHI CHIIBI C M3MEHEHHEM MEXaHWYECKOM SHEPruM Teia Ha
IIPUMEpPE PaCTSHKEHUSI pE3UHOBOTO JKI'yTa.



Paszgea 3. MoJsiekyJsipasi pu3uKa 1 TEPMOAUHAMHUKA

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OMBITHOE 0OOCHOBAHHE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep ABUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KonndecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
ujeanpHoOro rasa. AOCONIOTHasg TeMmIepaTrypa Kak Mepa CpeaHel KUHETHYeCKOH SHepruu
TEIUIOBOrO JBWKEHHMs 4actul ra3a. lllkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompoliecchl B UcaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduyeckoe mpencTaBieHue U30MPOIIECCOB: U30TEPMA,
n30Xxopa, nzodapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu u onvimel, y4eHUuecKutl IKCnepumenn.

. OmnbITHl, TOKa3bIBAIOUINE JHCKPETHOE CTPOCHHME BEIIECTBa, (ororpaduu MOJEKyI
OpPTaHUYECKUX COCTUHEHUI.

o OmnbiTel 10 U Y3UH KUAKOCTEH U Ta30B.

. Mopenb OpOyHOBCKOTO JIBUKECHHUS.

° Mopgaens onbiTa [lTepHa.

o OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUA.

. Mopaenb, HITIOCTPUPYIOLLAsk TPUPOLY JIaBJICHUS ra3a Ha CTEHKHU Cocya.

. OnbIThI, HIUTIOCTPUPYIOLINE YPaBHEHUE COCTOSTHUS M/1€aJIbHOTO ra3a, H30MpOIIECCHI.

J Omnpenenenre Macchl BO3JyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE H3MepeHHil 00béMma

KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

JlabopamopHwvie pabomoi

Ne2. UccnenoBanue 3aBUCHMOCTH MEXIYy [apaMeTpaMU COCTOSIHUS Pa3pekeHHOTo Trasa
(OnbiTHas npoBepka 3akoHa ['eit-Jlroccaka)..

TepMonnHaMuueckass cucTeMa. BHYTpeHHSs 3HEprus TEPMOAMHAMHYECKON CHCTEMBI U
crocoObl e€ u3mMeHenus. KoianuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprUsi OAHOATOMHOTO
U7eanbHOro raza. Buasl Teronepenadn: TeIONPOBOAHOCTh, KOHBEKIUS, U3TydeHHE. Y IeJbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTHI PH TeIUIonepeiaye.

[Tonsstue 00 ammaGatHOM mporecce. IlepBbiii 3akoH TepMoauHamukH. lIpumeHnenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh MpOIIecCOB B IPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIBL 1eHCTBUS TeMI0BBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoi Mammubl. Lukin KapHo n
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEIIO3HEPTETHKH.

TexHuueckue yCTpoilcTBa W MPaKTUYECKOE TMPUMEHEHHUE: [BUTaTellb BHYTPEHHEIrO
CropaHusi, ObITOBOH XOJOAMIBHUK, KOHAULIMOHED.

Llemoncmpayuu u onvimol, y4eHU4ecKuti IKCnepumenm.

e lI3MeHeHMe BHYTPEHHEH »HEpPIruu Teia IpU COBEPUICHUH pabOThI: BBUIET NMPOOKU M3
OYTBUIKH TOJI JIEHCTBHEM CKaTOr0 BO3JlyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAIsA).

e lI3MeHeHME BHYTPEHHEH SHEPTHH (TeMIIepaTyphbl) Teja MpU Terionepeaaye.
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e  OnbIT N0 anquabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYLIHBIM OTHUBOM).
e  Mogenu mapoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOPaHHUsl, PEaKTUBHOTO JABUTATEJIsl.
e lI3MepeHue yAeIbHON TEITIOEMKOCTH.

[TapooOpa3zoBanue u KouaeHcanus. Mcmapenne wu  kumenue. AOCOIIOTHAs U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi nap. Y aenpHas TeIioTa napooopa3zoBaHHUs.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS.

Teépmoe Teno. Kpucramnumaeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. [lnaBneHue u kKpucrtainmsauus. Y aeiabHas
TeruioTa riasiaeHus. Cyonumarus.

VYpaBHEeHHE TEIJIOBOro OanaHca.

TexHuuyeckue ycTpOHCTBa W IMPAKTUYECKOE IMPUMEHEHHME: TUIPOMETP U IICUXPOMETD,
KaJIOpDUMETP, TEXHOJOTUU IIOJIyYE€HUS COBPEMEHHBIX MAaTepuaigoB, B TOM  4HCIE
HaHOMAaTepHAaJIOB, U HAHOTEXHOJIOTHH.

Hemoncmpayuu u onvimsi, yyeHU4eCKull IKCHePUMEHM.

e (CBolicTBa HAaCHIIIEHHBIX [1APOB.

e KumneHnue npu NOHMKEHHOM JaBJICHUH.

e  (CnocoObl U3MEPEHHS BIAKHOCTH.

e HaGnroneHnue HarpeBaHUs U TUIABJICHUS KPUCTAUTHIYECKOTO BEIIECTBA.
e JlemoHcTpalus KpUCTaIOB.

e l3MepeHue OTHOCUTENBHOM BIAXXHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuKka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsfoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO 3aps/a.

B3aumoneiicteue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckui  3apsia.
Onektpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mnosid. [IpuHmun cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSYKEHHOCTH AIIEKTPUYECKOTO MOJIS.

PaGora cun osnextpocratuueckoro mosd. IloreHnuan. Pa3sHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHIEHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyHUHBIM IPUHTED.

Llemoncmpayuu u onvimol, y4eHU4ecKull IKCnepumenm.

. Y CTpoUCTBO M MPUHIUIT ACHCTBUSA IIEKTPOMETPA.

. B3anmopeiicTBre HARIEKTPU30BAHHBIX TET.

. DIJIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEl.

. [IpoBOIHHKY B 3JIEKTPOCTATUYECKOM MOJIE.

. DneKkTpocTaTU4ecKas 3allluTa.

. JIMAIEKTPUKH B DIIEKTPOCTATUYECKOM TI0JIE.

. 3aBUCHMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIONIaJAM IUIACTHH,

PacCTOSIHUS MEKIY HUMU U TUDJICKTPUYCCKON MPOHUIIACMOCTH.
o DHeprus 3apsHKEHHOT0 KOHICHCATOPA.
Jlabopamoprvie pabomoi



Ne3. M3mepenue 3neKTpOoEMKOCTH KOHAEHCATOPa.

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuiia Toka. [1ocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl yyacTka Lenu.

DneKTpuuecKoe COIIPOTUBIICHUE. Y nensHOE COIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEAMHEHNE IPOBOHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTh 371€KTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIasi CHUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AJIEKTprIecKoi nemu. KopoTkoe 3aMbIkaHMe.

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJLJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuueckuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoiicTBa p—Nn-nepexona. [lomynpoBogHUKOBbIE IPUOOPHI.

DNIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAs
JTUCCOLMAIUS. DIEKTPOIIN3.

DneKTpuueckuii TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHu4yeckne yCTPOWCTBA M MPAKTHUYECKOE TMPUMEHEHHE: aMIePMETp, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONMPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHI U (OTOPE3IUCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jemoncmpayuu u onvimel, y4eHuuecKuti IKCnepuMenm.

e l3mepeHue CUITbI TOKA U HATIPSDKEHUS.

e  3aBUCUMOCTb CONPOTHBIICHHS] UUIMHAPUYECKUX IPOBOJAHUKOB OT JUJIMHBI, IUIOLIAAH
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

e l3ydyeHue CMEIIaHHOTO COCTUHEHUS PE3UCTOPOB.

e [Ipsamoe u3MepeHHe 3IeKTpOoABMKYLIEH cuiibl. KopoTkoe 3aMblkaHHe rajgbBaHUYECKOTO
AJIEMEHTA M OllEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

e  3aBUCUMOCTH CONPOTUBJICHUSI METAINIOB OT TEMIIEPATYPBHI.

e [IpoBOAMMOCTH FJIEKTPOIUTOB.

e  lckpoBoii pa3psia v MPOBOAUMOCTb BO3/yXa.

e  OmHOCTOPOHHSS TPOBOJUMOCTH JHO/IA.

e HaOmrogeHue >7eKTpoIun3a.

Jlabopamoprwvie pabomoi

Ne4. 3yueHne mocienoBaTeabHOTO U NapajyieIbHOTO COEIMHEHUS] IPOBOHUKOB.

NoS. H3mepeHue »HIEKTpOABMKYIIEH CHJIBI HCTOYHMKA TOKA M €ro BHYTPEHHErO
COTIPOTHUBIICHUS.

Pa3zgea S. UTorosoe nosropeHue

O0606menue o TeMam: MonekynspHas ¢pusuka. TepMoanHaMUKa. DIIEKTPOIMHAMUKA.

MexnpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCymIeCTBISICTCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.
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Mesxcnpeomemuvie nowsimusi, CBSI3aHHBIC C W3YyYEHHEM METOJIOB HAYyYHOTO TO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJISITUPOBAHKE, MOJIE]Th, U3MEPEHUE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHWH, JIMHEWHass QyHKIus, napadona,
runep6oa, ux rpadMKy U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIHUH Ha OCHU
KOOPJIMHAT, CII0KEHHUE BEKTOPOB.

Buonoecus: mexanndeckoe NBM)KCHHE B JKUBOU mpupojne, nuddysus, ocMoc, TemioooMeH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONEPEIa4H, TEINIOBOE PAaBHOBECHUE), SJIEKTPUUECKHE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TACKPETHOE CTPOSHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIDHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJN, YXUIKOCTEH W Ta30B, AJICKTPUYCCKUE
CBOMCTBA METAJIJIOB, SJICKTPOJIMTHYCCKAS UCCOIMAIINS, TajJbBaHHUKA.

T'eocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oOBaHKUE NBIKEHUH C MCIIOJB30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHUS UMIyJbca B TEXHHKE (pakeTa,
BOJAOMET M JpYyrue), JBUTATeNb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOOAUJIBbHUK, KOHI[I/IIII/IOHCp, TCXHOJIOTUA HOJIy‘-IeHI/ISI COBpeMeHHI)IX MaTepI/IaJIOB, B TOM YHUCJIC
HAHOMATEPHAJIOB, M  HAHOTEXHOJOTHH,  JJCKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, OJICKTpOHArpeBaTeNIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIIACC

Pa3nes 1. DinekTpoamHamuka

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cyneprno3uuyu MarHUTHBIX Mojei. JINHMY MarHUTHOU
uHAYKIMK. KapTrHa TUHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUU MarHUTHOTO IOJIS
JUIMHHOTO TIPSIMOTO ITPOBOJHMKA M 3aAMKHYTOI'O KOJIBLEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHkeHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne HneKTpOMarHWTHOM WHAYKIMH. [IOTOK BEKTOpa MarHUTHOM HHIYKIHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYILAS CHUJa WHAYKIUU B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIBHO B OJTHOPOJJHOM MarHMUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABMIKYILASl CHUJIa CAMOMHTYKIMH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKHU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHHuyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, 3JIEKTPOABUIATEIIb, YCKOPUTEIIN HIEMEHTAPHBIX YACTHL], NHYKLIIHOHHAs [1€Yb.

Hemoncmpayuu u onvimoi, yyeHU4eCKull IKCHepUMeHm.

OmnbIT OpcTena.
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OTKJIOHEHUE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TOJIEM.

JIuHuY MHIYKIMKA MarHUTHOTO TOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBrieHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOJABUKYIIEH CUJIbI UHAYKIIMA OT CKOPOCTH U3MEHEHHUS MarHUTHOTO
IMOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

N3yuenne MarHuTHOTO TOJISI KATYIIKA C TOKOM.

HccnenoBanue 1ecTBUS NOCTOSHHOTO MAarHUTa HAa PaMKY C TOKOM.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUH.

Jlabopamopusie pabomul

Nel. HaGmroieHue AeiCcTBUSI MATHUTHOTO I10JIST HA TOK.

No2. N3yueHue siBIeHUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

Pa3nen 2. KosieOanusi u BOJIHBI

Konebarenpnass cucrema. CBOOOTHBIE MeXaHWUYecKHe Kojebanus. [apmonmueckue
konebanus. Ilepwon, dacrora, ammautyga u  (aza konebanuil. I[lpyXMHHBII MasTHUK.
MatemaTuyeckuii MasTHUK. YpaBHEHHME TapMOHHUYeCKuX KojebOanuii. [IpeBpaieHne sHEpruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMU U DIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyKI€HHBIE DIEKTPOMArHUTHBIE KOJIEOaAHUSI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHNUE CUJTBI TOKA U HATIPSHKEHUS.

Tpancdopmarop. IlpomsBoacTBo, mepeaada W MOTPEeOIEHUE DICKTPUUYSCKON DHEPTHUH.
DKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JIEKTpo3HEepruu. KynbTypa wHCHOIb30BaHUS
AIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUYECKHM 3BOHOK,
TeHepaTop MEPEMEHHOT0 TOKa, TMHUHU AJICKTpoIepead.

Lemoncmpayuu u onvimol, y4eHU4ecKutl SKCnepumeHm.

HccnenoBanne mapaMeTpoB KosieOaTenbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcmumorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOH/JIEHCATOopa.
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Mogenb TUHUY 3IEKTPONepeIauH.

HccnenoBaHue MEpEMEHHOIO TOKa B LENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Jlabopamopuwvie pabomol

Ne3. HccnenoBanue 3aBUCHUMOCTH NEPUOJIa MAJIbIX KOJIeOaHUH Ipy3a Ha HUTH OT JJIMHBI
HUTH U Macchl Ipys3a.

Mexanuueckre BOJIHBI, yclIoBUs pacnpoctpaHeHus. Ilepuoa. CkopocTs pacripocTpaHeHUs
U JUiMHa BojHbl. [lomepeuHble M MpoOAONbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. Y CJIOBMSI M3JyYEHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumHuas
opueHranus BekTopoB E, B, V B asnekrpomarautHoil BoiHe. CBOICTBa 3J€KTPOMAarHUTHBIX
BOJIH: OTpa)KCHHE, IpeJoMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuns. CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 351eKTPOMAarHUTHBIX BOJIH. [IpriMeHEHUE 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBS3U U TeIeBUACHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKatoIIel Cpeibl.

TexHuueckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIBTpPa3ByKOBasi AMATHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu u onvimol, y4eHU4eCKull IKCnepuMenn.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOIHHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus ¥ MpeJoMIIeHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUYECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaGnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOM M YacTOTOH
KoJIeOaHU .

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPakK€HUE, TPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKkOHBI MpeIOMJIECHHsS cBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yros IMOJHOIO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus ceeta. CrnoxxHbli cocTaB 6enoro cera. L{ser.

Cobuparomue M paccenBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBa€MOE JTMH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBast ontuka. Wutepdepennus cera. KorepeHTHbIE HMCTOYHHKH. Y CIOBUS
HaOJI0IeHUST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.
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Hudpakmus  cera. Judpakmumonnas pemérka. YcioBue HAOMIOICHUS TJIaBHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuYeckue YCTpOWCTBa M IPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyna, (oToarmapar,
NPOCKIIMOHHBIN ~ ammapar, MHKpPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OINTHKA, TUPPAKIIMOHHAS
pelETKA, NOJISIPOUI.

Hemoncmpayuu u onvimsi, yyeHUUeCKull IKCHEPUMEHM.

[IpssMoNMHEHHOE pacHpOCTpaHEHUE, OTPaXKCHHWE W MpejoMieHHe cBeTa. ONTHYECKhe
IPUOOPHI.

[TonHOE BHYTpeHHee oTpaskeHHe. Mozenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mojenu MEKpPOCKOTIA, TEJIECKOTIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Habmonenne nudpaxnuu cera.

HabGmronenue qucnepcuu certa.

[TonydyeHue criekTpa ¢ TOMOIIBIO TIPU3MBL.

[Tony4yeHue criekTpa ¢ TOMOIIbI0 AU(DPAKIIMOHHON PEIIETKY.

Habmonenne nomisipu3ayu cBeTa.

Jlabopamopuvie pabomul

Ned. M3mepenue nokaszaresist PeOMIICHUS CTEKIIA.

Ne5. Habmonenue untepdepeHiu u 1uppakium cBeTa.

Pa3nen 3. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEIBLHOCTH
['paHubl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJIE CKOPOCTHM CB€Ta B BaKyyMme, MPUHLUII
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYICOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Pa3nen 4. KBantoBas puzuka

®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.

OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitna s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHU4YeCKHe yCTPOWCTBA M TPAKTHYECKOE NMPUMEHEHHE: (POTOIIEMEHT, (POTOIATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jemoncmpayuu u onvimsl, y4eHU4ecKull IKCnepumenm.

®DoTod(deKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.

HccnenoBanue 3akoHOB BHemHETO GoTorddexra.

CBeToauoI.

Conneunas Oatapest.

Monens atroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuul. IlmanerapHas
mozenb atoMa. [loctymarel bopa. M3nmyyenue u mornomenrne GOTOHOB MPHU MEPEXoJie aroma ¢
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OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buapl crnekTtpoB. CHekTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BousiHoBBI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Jyaiu3M.

CHOHTaHHOE U BBIHYKJECHHOE U3JIyYEHUE.

TexHuueckue yCTpOCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJIbHBIA aHaJINU3
(criekTpocCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu u onvimsl, y4eHU4ecKutl IKCnepumenm.

Mopenb onbiTa Pezepdopaa.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Jlabopamopuvie pabomol

No6. HabmroieHre CIIOMIHOTO U IMHEHYATOrO CIIEKTPOB

OKCHEpUMEHThI,  JIOKa3bIBAIOIUE  CIOXKHOCTb CTpOCHHS  s1pa. OTtkpbiTHE
pamunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paguoakKTUBHOTO M3ITydeHHUSI.
CsoiicTBa anbda-, 6eta-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH Ha KUBbIE OpraHU3MBI.

OtkpeiTHe TpoTOHAa W HeilTpona. Hyknonnas monens siapa [eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydenue. 3aKoH
PaANOAaKTUBHOIO pacnaja.

DOHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jledekt macchl sapa.

Snepusle peakunu. [lenenue u CUHTE3 SAED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHNEKTUBBI  SIEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

OnemeHTapHble YacTULIBI. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHNS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

@®yHIaMeHTalbHbIe B3auMoIeicTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHnueckue ycTpoNCTBAa M NPAKTHUUECKOE NPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.

Llemoncmpayuu u onvimol, yueHU4ECKUU IKCNePUMEHM.

CuéTurK MOHU3UPYIOIIUX YaCTHII.

Jlabopamoprwvie pabomoi

Ne7. HabmtoieHre 1 u3ydeHre TPEKOB 3apsKEHHBIX YAaCTHIL IO TOTOBBIM (hOoTOrpadusim.

Pa3pnen 5. DjieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl  pa3BUTHS  acTpoHOMuUHU. [IpukinagHoe W MHUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMUHU.

Bun 3Bé3nnoro HeOa. Co3Be3us, SpKue 3BE3IBI, MNIAHETHI, IX BUAUMOE JIBHUKEHHUE.

ComHeuHas cucTeMa.

Connue. Conneunast akTuBHOCTh. Mctounuk sHeprum ConHna u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTpPaJbHBIA KJIaCC — CBETHUMOCTBY». 3BE3MbI
TJIaBHOW TOCJIEIOBATEIBHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY» I 3BE3M TIIAaBHOM
MocJae0BaTeIbHOCTH. BHyTpeHHee crpoeHue 3BE34. CoOBpeMEHHbIE NPEACTABICHUS O
MPOUCXOKACHUH U 3BoJtonK CoJIHIA U 3BE3/. DTaNbl )KU3HU 3BE3]L.

Muineunsiii [Tyts — Hama ['anaktuka. [lonoxxenue u nmxenne Connua B ['anaktuxe. Tumsl
rajakTuk. PagmoranakTuku u kBazapbl. YEpHbBIE OBIPHI B SAPAX TalaKTHK.
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Bcenennas. Pacmpenue Bceenennoit. 3akon Xa606ma. Pa3Geranme ramaktuk. Teopwust
Bonsioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaburonieHnss HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6nronenus B teneckon JIynsl, uraner, Maeunoro [lyru.

Pa3nen 6. O6o0maroiiee noBTopeHmne

Ponp ¢u3mku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelIOBeKa, pPOJdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopun B (OPMUPOBAHUU
npeCTaBIeHU 0 (PU3MUECKON KapTHHE MHPA, MECTO (PU3NIECKON KapTUHBI MHUpa B OOILEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOIE.

MexnpeaMeTHbie CBSI3H

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocyiiecTBIseTCS € Y4ETOM
COJepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTe€MaTWKH, OHWOJOTHH, XHUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUM, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JIEMEHTapHBIX (DYyHKIIHIA,
MPU3HAKU TI0J100US TPEYTOJIbHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snexrpuueckue SBICHUS B JKMBOW MIpUpOJiE, KojeOaTelbHbIE IBUKEHUS B
J)KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MPUPOJE, NEUCTBHE pPaJHUALMM HA >KUBbBIE
OpTaHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTAJJIMYEcCKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHON
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: TUHUU 3JEKTpOIEpeiady, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEIb,
WHAYKIIMOHHAS Te4yb, pajnap, paJuoNpuUEMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONITHKA, COTHEYHAsI OaTapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHOro mnpenmera «®Pusmka» Ha ypoBHE cpexHero oOmiero oOpa3oBaHUS
(6a30BBIii ypOBEHB) 00ECHEUMBACT JOCTH)KEHHE CIEIYIOIUX JHMYHOCTHBIX, METANPEIMETHBIX MU
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «Pu3nka» oTpakaroT TOTOBHOCTh U
CTIOCOOHOCTh  O0YYaroIMXCs PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH moO3HMIIUEH
JUYHOCTH, CHUCTEMOH I[IEHHOCTHBIX OpPWEHTALWH, IO3UTHBHBIX BHYTPEHHUX YOSXKICHHH,
COOTBETCTBYIOLIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUICKOr0 OOIECTBA, PAaCIIUPEHUE KU3HEHHOTO
OIbITA U ONBITA JEATEIILHOCTH B MPOLIECCE PEATU3ALMM OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOM
JESTeTHHOCTH, B TOM YHUCIIE B YACTH:
1) rpa:kIaHCKOro BOCIUTAHUS:
¢ CchOpPMHPOBAHHOCTh TPAKIAHCKOH IMO3WIMH  OOydaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO OOIIECTBa;
® [PUHATHE TPAIUIHOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTHUECKUX W JIEMOKPATUYECKHUX
IIEHHOCTEH;
® TOTOBHOCTH BECTH COBMECTHYIO JEATEIHOCTh B HWHTEpECax TPaKIAaHCKOrO OOIIeCTBa,
y4acTBOBaTh B CAMOYNPABJIECHUHU B 00pa30oBaTeIbHOIN OpraHu3aluy;
e yMEHHE B3aUMOJICHCTBOBATh C COIMAJIHHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKLIMSAMU M Ha3HAYEHUEM;
TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKO J1eATETbHOCTH;
2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:
e  chOpPMHPOBAHHOCTb POCCUHUCKOM Ipax1aHCKONW UAEHTHYHOCTH, ATPUOTU3MA;
® IICHHOCTHOE OTHOLIEHHE K TOCYAApCTBEHHBIM CHMBOJIaM, JOCTH)KEHHUSIM POCCHMCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;
3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:
¢  chOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO ITOBE/ICHUS;
®  CrHOCOOHOCTH OIICHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;
®  0CO3HAHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIEro;
4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:
® HCTETHUYECKOE OTHOIICHHE K MHUPY, BKIIOYas 3CTETHKY HAYYHOTO TBOPYECTBA, HMPHUCYIIETO
¢bu3nueckoil HayKe;
5) Tpy/A0BOTO BOCIUTAHUS
® UHTEpec K pa3IMuHbIM chepaM IpodhecCHOHATLHON eI TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
Cc (u3uKOW M TEXHHMKOH, yMEHHE COBEpLIaTb OCO3HAHHBIM BBHIOOp Oyaymield npodeccuu u
peann30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC IJIaHBI;
® TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa3oBaHMIO B 00JacTu (U3MKHU Ha
MPOTSKEHUU BCEW JKU3HU;
6) IK0JIOTHYECKOT0 BOCTIHTAHNA:
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¢ c(hopMHPOBAaHHOCTH 3KOJOTMYECKOW KYJIBTYpPhl, OCO3HAHHE TJI00AJBHOrO XapakTepa
IKOJIOTHYECKUX MPOOJIeM;

® I[JIAHUPOBAHHUE M OCYIICCTBJICHHUE JICHCTBUI B OKPY)KAOIIEH Cpelie Ha OCHOBE 3HAHUS IIeJICH
YCTOWYMBOTO Pa3BUTHUS YESIIOBEUECTBA;

®  pacIIMpPCHHE OMNbITa JCATCIIBHOCTH OSKOJIOTMYECKOM  HANpPaBJICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (pHu3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS

e chopmMHpPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢bu3nveckoil HayKw;

® OCO3HaHWE IIEHHOCTH HAYYHOU ACSITEILHOCTH, TOTOBHOCTH B IPOIECCE M3YyUCHUsS (DU3HUKH
OCYIIECTBIISITh MPOSKTHYIO U UCCIICIOBATEIBCKYIO JACSITEIPHOCTh WHANBUIYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIe NeliCTBUS
Ba3oBbie joruyeckue aeiicTBus:

®  CaMOCTOSITENFHO (HOPMYJIHMPOBATh W AKTYaJU3UPOBaTh MpoOJIEMy, paccMaTpuBarh €&
BCECTOPOHHE;

®  ONpeneNsTh eI 1eATEIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUU UX JOCTHKECHMUS,

®  BBIABIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3MUYECKHX SIBICHUSX;

e  pa3pabaThIBaTh IUIAH pelIeHHs MpoOIeMbl C YIETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

® BHOCUTh KOPPEKTHBBI B JI€STENBHOCTb, OLIEHMBATH COOTBETCTBHE pPE3YyJbTATOB LEISM,
OLIEHHUBATh PUCKU MOCIEICTBUMN JAEITEIbHOCTH;

®  KOOPJIMHUPOBATH U BBIIOJHATH pabOTy B YCIOBUSX pEAIbHOTO, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

®  pa3BHUBATh KPEATHBHOE MBIIUICHUE MTPH PEIICHUN )KU3HEHHBIX MPOOIIEM.

Bba3zoBble uccienoBarenbckue 1eiCTBUS:

® BJANCTh HAayYHOH TEPMHHOJIOTHEH, KIIOYEBBIMH IOHITHSAMH W MeToAaMu (U3NIECKOMH
HAYKH;

e BIAJETh HABBIKAMU Y4E€OHO-HMCCIENOBATENIbCKOW W MPOEKTHOH AeATEeIbHOCTH B 00JACTH
¢u3MKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOMCKY METOJ/IOB peIICHUs 33134
(bU3NIECKOro coiepKaHusl, IPUMEHEHHIO Pa3IMYHBIX METOJI0B MTO3HAHUS;

e BJIAJCTh BHUJIAMHU JEATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHMSA, €ro HMHTEpIpeTaluw,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsAX, B TOM YHCJE MPH CO3AaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

®  BBIABIATH IPUUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 33Jjauy, BbIJIBUTATh TUIIOTE3Y
e€ pelleHus, HaXOAUTh apTyMEHTHI JJIsl J0OKa3aTeIbCTBA CBOMX YTBEPKIEHUH, 3a7aBaTh MapaMeTphl
U KPUTEPUU PELICHHUS,;

®  aHAJIM3UPOBATH MOJYYCHHBIE B XOJ€ PELICHUS 33Ja4u Pe3yNbTaThl, KPUTUYECKH OI[CHUBATh
UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

e  CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 3a/1a4l B 00pa30BaTEIbHOMN J1EATEIBHOCTH, B TOM
qucye MpHU U3y4eHUH (PU3MKH;
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®  /1aBaTh OLIEHKY HOBBIM CUTYalLlUsM, OLIECHUBATh IPUOOPETEHHBIH OIBIT;

®  yMeTh IEPEHOCHUTD 3HAHUS 110 (PU3HMKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIHHOCTH;

®  yMETh MHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

®  BBIJBUIATh HOBBIE UJEH, IPE/JIaraTh OPUIMHAIbHBIE IOJIXO/IbI U PELLEHUS;

®  CTaBUTb IPOOJIEMBI U 33a7]aUM, JOIYCKAIOLIUE aTbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undopmanmeii:

®  BJAJCTh HABBIKAMHU IOJNyYeHHs WHGPOpPMANUU (PU3HUECKOTO COAEp)KaHUS W3 MCTOYHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEJIBHO OCYUIECTBJIATh IOMCK, aHaju3, CUCTEMATHU3alUI U
MHTEpIpeTannio HHHOPMALUU PAa3IMYHBIX BUJOB U (OPM MPECTABICHMUS;

®  OLCHUBATh JIOCTOBEPHOCTh UH(POPMALUH;

®  HCMOJNB30BaTh CPEIACTBA HH(OOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B pEIICHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpraHU3allUOHHBIX 3aJa4 C cOOJ0ZeHHEM TpeOoBaHUM
SPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, I'MTHEHBI, PeCcypcocOepekeHHs, MPAaBOBBIX M ATHUYECKHX
HOPM, HOPM HH(POPMAITHOHHOM 0€30MaCHOCTH;

®  CO3/1aBaTh TEKCThI (PU3UYECKOI0 COAEPIKAHUS B pa3IMUHbIX (popMaTax ¢ yu€TOM Ha3HAUYCHUS
uHbOpMAIMM ¥ [EJIEBOM ayJUTOPHUH, BBHIOMpas ONTUMAIBHYIO (OpMy NPEIACTaBICHUS U
BU3YyalIU3al1H.

KoMMmyHnKaTHBHBIC yHUBEpPCaAJIbHbIE YUeOHbIC 1eliCTBUA:

®  OCYUIECTBIJIATH OOIIEHUE HA YpOKax (PU3UKH U BO BHEYPOUHOU AESITENLHOCTH;

®  pacro3HaBaTh MPEANOCHUTKHA KOH(DIUKTHBIX CUTYaIMi U CMSITYaTh KOH(IJIUKTHI,

® Da3BEPHYTO W JIOTUYHO H3JaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHUEM S3bIKOBBIX
CPEACTB;

® TIOHMMAaTh M UCIOJb30BaTh MPEUMYIIIECTBA KOMaH/IHON ¥ MHANBUIYaTbHONU PabOTHI;

e BHIOMpATh TEMATHKy M METOJbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH KaXKA0I0 YieHa KOJICKTHBA;

® [IpUHHMAaTh UEIU COBMECTHOW JEATEIbHOCTH, OPTraHWU30BBIBaTh W KOOPJIUHUPOBATH
JEUCTBUSA 0 €€ JOCTHKEHUIO: COCTABIIATh IUIAH JEWCTBUM, pacIpeaeIsIiTh POJIU ¢ YUYETOM MHEHUU
Y4aCTHUKOB, 00CYX/IaTh Pe3yIbTaThl COBMECTHON pabOTHI;

®  OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHUKA KOMaHbl B OOIIHMIT pe3ynbTar mo
pa3paboTaHHBIM KPUTEPHUSIM;

e [peyaraTb HOBBIE IPOEKTHI, OLICHUBATH HMAEU C IO3UMLHMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

®  OCYIIECTBIATh ITO3UTUBHOE CTPATETMUYECKOE TOBEACHHUE B PA3JIUYHBIX CUTyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUITUATHBHBIM.

PeryasiTuBHble yHUBepPCcaJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranmu3anus:

o CaMOCTOSTCIIBHO OCYH_IGCTBJISITB HO3HaBaT€J'H>Hy10 ACATCIIBHOCTL B 06JIaCTI/I (bI/I3I/IKI/I nu
aCTPOHOMMHU, BBISBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIEC 33/1a4H;

o CaMOCTOSTCIIBHO COCTaBJIATH IIJIaH peLHeHI/IH paC‘-IéTHI:IX K KadCCTBCHHBLIX 3aja4d, IIJIaH
BBITIOTHEHUS.  MPAKTUYECKOW paboThl ¢ y4E€TOM HMMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTEHHM;
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®  J1aBaTh OLICHKY HOBBIM CUTYallUsIM;
®  PaCHIMPATH PAaMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MTPEANOYTCHUH;
e JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelieHue;
®  OLIGHUBATH MPHOOPETEHHBIN OIIBIT;
e  CIOCOOCTBOBATh (DOPMHUPOBAHHIO M MPOSBICHUIO SPYIUIIUU B 00JACTH (DU3HUKH, TOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:
® 1aBaTh OILICHKY HOBBIM CHUTYyalllsIM, BHOCHUTH KOPPEKTHBBI B JEATEIHHOCTH, OLEHUBATH
COOTBETCTBHUE PE3YJIBTATOB IIEJISM;
® BIJAJETh HABBIKAMU [MO3HABATEIbHON pe(hICKCUU KaK OCO3HAHMs COBEpIIAeMbIX ACHCTBUMA U
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA,
® JCMOJIB30BaTh MPUEMBI peIeKCUH TS OIICHKU CUTYaIlH, BHIOOpa BEPHOTO PEIICHHUS;
® yYMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATH PELICHUS 0 UX CHUKCHHUIO;
® TIPUHUMATH MOTHBBI M APTYMEHTHI APYTUX MPU aHAIIN3E PE3YJIbTATOB JIEATEIHBHOCTH;
® IPUHUMATH ce0sl, MOHUMAsi CBOM HEJJOCTATKH U JOCTOMHCTBA;
® TIPUHUMATH MOTHBBI 1 ApPTYMEHTHI APYTUX MPU aHAIIN3E PE3YJIbTATOB JIEATEIHBHOCTH;
e TpPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIUOKH.

B mpormiecce mOCTH)EHHS JTMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS MPOTPAMMBI 1O (U3UKE JUIS
YPOBHSI CpefaHEero oO0miero oOpa3oBaHus y OOYYaIOIIUXCS COBEPIIECHCTBYETCS SMOLMOHATBHBIN
MHTEJUIEKT, Mpernoaaraiimui chopMUpOBaHHOCTD:

® CAMOCO3HAHUSI, BKJIIOYAIONIETO CIIOCOOHOCTH MOHMMATh CBOE IMOIMOHAILHOE COCTOSIHHE,
BUJIETh HAMPABJICHHS Pa3BUTHUS COOCTBEHHOM SMOIMOHATIBHON Chepbl, ObITh YBEPEHHBIM B ce0€;

® CaMOPETYJIMPOBAHNUS, BKITFOUAIOMIETO CAMOKOHTPOJIb, YMEHUE NMPHHUMATh OTBETCTBEHHOCTD
3a CBO€ MOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K OMOIMOHATBHBIM H3MEHEHHUSIM U MPOSIBIATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

® BHYTpEHHEH MOTHBAIlMH, BKIIOYAIONIEH CTpeMJICHHE K JOCTIKEHHUIO 1€ U YCIexy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH MCXO/IS H3 CBOMX BO3MOXHOCTEH;

®OMIIATUH, BKIIOYAIOIMIEH CIOCOOHOCTh MOHMUMATh 3MOIMOHAIBHOE COCTOSIHUE JAPYTHX,
YYUTBIBATH €TO MIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

® COIMANTbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTPAMBATh OTHOIIEHUS C APYTUMHU
JFOABMH, 3a00THTHCS, IPOSBIISITH HHTEPEC U pa3pemiaTh KOH(DIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI
K xonny obyuenuss B 10 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OO YJAFOIITNXCSI YMEHUM:
® JIEMOHCTPHpOBATH Ha MpHMEpax POJb M MecTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOMH
HAy4YHOM KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKOU
JIESITEILHOCTH JIFOICH;
®  YUUTHIBaTh I'PAHUIBI IPUMEHEHHUS N3YUYEHHBIX (PU3NYECKUX MOJENIel: MaTepralibHas TOUKa,
MHepIanbHas cucTeMa oTcuéra, aOCOJMIOTHO TBEPIOE TENO, MICAIBHBIM ra3, MOJEIU CTPOCHHUS

ra3oB, >KUIKOCTEH M TBEPABIX TeN, TOUCUHBIH SJCKTPUUECKUN 3aps MPU peIleHUH (PU3nyecKux
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3a1ad;

® pacno3HaBaTh (U3UYECKUE SBICHHS (MPOLIECChl) U OOBACHATHP UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOpUM CTPOEHMsI BEIIECTBA M 3JIEKTPOJMHAMHUKU!
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEWHOE ABIKEHHE, CBOOOIHOE TIa/ICHUE TEJ, ABIKECHHE
[0 OKPY)KHOCTH, MHEpLUs, B3aUMOJEHCTBHE Tell, Tuddy3us, OPOyYHOBCKOE IBUXKEHUE, CTPOCHUE
KHUJKOCTEH W TBEPIBIX TeN, U3MEHEHHE 00bEMa Tel NMpH HAarpeBaHUM (OXJIAXKAECHUH), TEIIOBOE
paBHOBECHE, HCIAPEHHME, KOHJCHCAlMs, IUIAaBICHHME, KpUCTAIM3alus, KWUIIEHUE, BIIAKHOCTb
BO3/lyXa, IOBBIIICHUE JaBJIEHUS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXIY
IapaMeTpamMy COCTOSIHHS ra3a B U30MPOLECCAX, IEKTPU3ALMS Tell, B3AUMOIEHCTBUE 3aPsIIOB;

®  ONUCHIBATh MEXAHWYECKOE JABM)KEHUE, HCIIONB3Ysd (U3NYECKUE BEJIMYMHBI: KOOPAMHATA,
IIyTh, IEPEMEIICHHUE, CKOPOCTb, YCKOPEHHME, Macca Tella, CHjla, MMIYJbC Tejla, KMHETUYeCKas
SHEprus, NOTEHIMalbHAs »HHEpPrus, MeXaHuueckas paboTa, MeXaHHYecKas MOILHOCTh; IpHU
OIMCaHWUHU MPABUIIBHO TPAKTOBATH (DU3MUYECKUI CMBICI HCIIOJIb3YEMbIX BEJMUNH, UX 0003HAYCHUS U
€IMHUIIBI, HAaXOAWUTh (OPMYIIBI, CBS3BIBAIOIINE TAHHYIO (H3MYECKYI0 BEIMYUHY C APYTUMH
BEJIMYNHAMU;

®  ONUCHIBATh H3YYCHHBIC TEIUIOBbIE CBOMCTBA TE€JlI M TEIUJIOBbIE SIBJICHUS, MCIONb3Ys
¢u3nyeckue BEJIMYMHBL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeIHssl KHHETHYecKas »JHeprus
XaOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CpEIHEKBaJpaTH4Has CKOPOCTh MOJIEKYN, KOJHUYECTBO
TEIUIOThl, BHYTPEHHsSA SHeprus, pabora rasa, KO3(QQHUIMEHT IO0JIE3HOIO AEMCTBUS TEIJIOBOIO
JIBUraTeNsl; IpU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUM CMBICI UCIIOIb3YEMbIX BEJIMYMH, UX
0003HAYeHMS U EAMHUIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHHY C
JIPYTUMHU BEJTMYHUHAM;

®  ONHUCBHIBATH HM3YYEHHBIE IEKTPUYECKUE CBOMCTBA BEIIECTBA M JJIEKTPUUECKUE SIBJICHMUS
(mporiecchbl), UCHONB3YS (PU3NYECKUE BEIUYMHBI: DJIEKTPUUYECKHM 3apsjl, 3JIEKTPUUECKOE II0JIe,
HanpspKEHHOCTD MMOJISA, MOTEHIIMAN, pa3HOCTh MOTEHLMAJIOB; IPU ONMKMCAHUU MPABUIBLHO TPAKTOBATh
(¢u3n4ecKuit CMBICI MCIIOJIb3YeMbIX BEIMYMH, UX 0003HAYEHUs U €JUHMIIBL, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEIMUMHY C APYTMMHU BEIUUHMHAMU;

e  aHaANU3UpPOBaTh (PU3MUYECKHE NPOIECChl U SIBIEHUS, UCHOIb3Yysd (U3NYECKHE 3aKOHBI U
NpUHLUIBLL 3aKOH BcemupHoro tsarorenus, I, II u III 3axkonsl HeroToHa, 3akOH coXpaHeHUs
MEXaHUYECKON SHEepruM, 3aKOH COXpPaHEHHs] UMIYJIbCa, MPUHLMUII CYNEepPIO3ULUU CUJ, TMPUHIUI
paBHOMpPABUS WHEPIHMAIBHBIX CHUCTEM OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS
BELIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON YHEPTHH TEIJIOBOTO ABM)KEHUS MOJIEKYJ
¢ abCOIOTHOM TeMnepaTypoil, epBbIil 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHEHUS SJIEKTPUIECKOTO
3apsiga, 3akoH KysnoHa, mpu 3TOM pas3nuyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BBIPAXKEHHUE U YCIOBHS (IpaHUIlbl, 00JaCTH) NIPUMEHUMOCTH;

®  O00BACHATH OCHOBHbBIE IIPUHLMIIBI IEUCTBUS MalINH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3ianyaTth yCcI0BHs UX O€30MaCHOTO HCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

®  BBINOJHATH OSKCIHEPUMEHTHI 110 HCCIEAOBAHHIO (DU3MUYECKUX SBICHUM U IPOLECCOB C
MCTOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHH, PU 3TOM (OPMYIHPOBAThH MpodiieMy/3a1auy
U TUNOTE3y Y4eOHOro 3KCIEPHMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyAOBaHMUS,
IIPOBOJIUTH OMBIT U (POPMYITUPOBATH BBIBOBI;

®  OCYLIECTBIISITH MpSIMbIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIUYMH, IPH 3TOM
BbIOMpPATh ONTUMAIbHBIM CIOCOO H3MEPEHUS M HCIOJb30BaTh M3BECTHBIE METO/bl OLIEHKU
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IIOIPELIHOCTEN U3MEPEHUN;

®  yccleloBaTh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BEJIMUYMHAMU C MCIIOJIb30BAHUEM NPSAMBIX
M3MEPEHUH, MPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH pPE3yJbTAThl IOIy4YECHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUAE TaOJHIl U TpaduKOB, eNaTh BHIBOJBI IO pe3ybTaTaM
UCCIJICIOBAHMS;

e colOmojgaTh mpaBwia O€30MacHOrO TpyJda NpPU TMPOBEICHHHM HCCIEAOBAHMA B pPaMKax
yu4eOHOIro  SKCIIEPUMEHTa, Yy4eOHO-HUCCIIEOBATEIbCKON M IPOEKTHOM  JIeATENBbHOCTH ¢
MCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0OpaToOpHOTo 000pYJOBAHUS;

e pemarh pacy€THblE 3aJauyd C SBHO 33JaHHOW (U3MYECKOHM MOJENbI0, MCIOJb3Ys
¢du3nveckre 3aKOHBI M MPHUHIUIIB, HA OCHOBE aHAJM3a YCIIOBHS 3a/la4d BHIOMPATH (PH3UUECKYIO
MO/IEITb, BBIACTATH (PU3MUECKUE BETHUUHBI M (POPMYITBI, HEOOXOIUMBIE JIIsl €€ pelIeHus, IPOBOAUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOYUYE€HHOI'O 3HaUeHUs! (PU3MUECKON BETUYUHBI;

e pemath KaueCTBEHHBIE 3aJaud: BBICTPAWBATH JIOTUYECKU HENPOTUBOPEUMBYIO LIETIOYKY
paccyXJIeHU ¢ OOpPO Ha N3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTU U (PU3UUECKUE SBIICHMUS;

®  WCNOJB30BaTh MPH PEHICHUHU Y4EOHBIX 3a/1a4 COBPEMEHHBIE HH()OPMAIIHOHHBIE TEXHOJIOTHH
IUI TIOMCKa, CTPYKTYpUPOBaHMs, HHTEpIpPETallMd W IpeJCTaBieHUs Yy4yeOHOW M HaydHO-
HONYJApHON MH(OPMAIMK, OJYYEHHON U3 pa3IMYHBIX UCTOYHMKOB, KPUTUYECKH aHAIU3UPOBATH
noJry4aeMyro HH(popMaImio;

® [PUBOAUTH NPHUMEPHI BKJIAJa POCCHUMCKUX M 3apyOekHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHNE TIPOLIECCOB OKPYKAIOUIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTUH;

®  HCIIOJIB30BATh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B IOBCETHEBHOM XKM3HU 7151 00€CIIeUeHUSI
0€30MacHOCTH MpHU OOpalleHuH ¢ NpUOOpaMu U TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpaHEHUS
3JI0POBbSI U COOJIIOJICHHUSI HOPM KOJIOTHYECKOI'0 MIOBE/IEHUS B OKpY Karolleil cpesie;

e paboTaTh B TPYIIE C BHINOJHEHUEM Pa3INYHbIX COLMAIBHBIX POJeH, MIaHUpOBaTh padoTy
IPYIIBl, PALMOHATIBHO  PACHpPENENsATh OOS3aHHOCTM U IUIAHUPOBATh  JIEATENBHOCTh B
HECTaHJApPTHBIX CUTYyalUsAX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXKIOIO M3 YYaCTHUKOB TIPYIIBl B
pelieHrne paccMaTpuBaeMon IPOOIJIEMBI.

K xonmy obydenuss B 11 kJjacce mpeIMeTHbIE pe3ylbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OTpaxkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

o JEMOHCTPUPOBaTh Ha MPUMEpPAX Pojb U MecTO (UMK B (HOPMHUPOBAHHHM COBPEMEHHOM
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHUM COBPEMEHHONW TEXHUKM WU TEXHOJIOTMM, B NPaKTUYECKOU
NeSITeIbHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA;

o YYUTBIBATh TPAHUIBl TNPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJENel: TOYEeUHBIH
ANEKTPUYECKUH 3apsl, Tyd CBETa, TOUEUHBIH UCTOYHHUK CBETA, SipHAs MOJENb aTOMa, HYKJIOHHAs
MOJI€JIb aTOMHOTO si/ipa NP pelIeHNH PU3NUYECKHUX 3a]a4;

. pacrno3HaBaTh (uU3MUecKkue SBJICHUS (MpoLecchl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAHTOBOM (U3MKU: DJIEKTpUYECKas MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOJACHCTBME MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMSI, JEHCTBUE MArHUTHOTO IIOJII HA HPOBOAHMK C TOKOM M JIBIXKYILIMICS 3apsj,
JIEKTPOMArHUTHBIE KOJEOAHUsI W BOJIHBI, MPSIMOJIMHEHHOE PAacHpOCTPAHEHUE CBETA, OTPaXKEHHUE,
npejgoMiieHue, uHTepdepeHuus, Iudpakuus U MOoNIpU3alus CcBeTa, JUCIEpPCUs CBETa,
doroanekrpuyeckuit 3pdext (porodrddexr), cBeToBOe naBIeHNE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTPa aTOMa BOAOPO/ia, €ECTECTBEHHAs! M UCKYCCTBEHHAs PaIMOAKTUBHOCTB;
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o OINKCBHIBATh HM3y4YEHHbIE CBOMICTBa BeIlECTBAa (JIEKTPUUYECKUE, MArHUTHBIC, ONTHYECKHE,
JIEKTPUUYECKYIO MPOBOAMMOCTb Pa3IMUYHBIX CpPEA) U 3JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI),
UCTONB3ysd (U3UYECKUE BEIMYUHBI: OJCKTPUUYECKUN 3aps], CHJIA TOKa, OJIEKTPUYECKOE
HaIpsDKEHUE, DJIEKTPUYECKOE CONPOTHUBIIEHHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOJABUKYIIAS CUIIA,
paboTa TOKa, MHAYKLIMS MarHUTHOTO Iojs, cuwia Awmmepa, cuia JlopeHua, MHIYKTHBHOCTb
KaTyLIKH, 3HEPrusl 3JEKTPUYECKOr0 W MArHUTHOrO IOJIeH, MepHoA M 4YacToTa KoyieOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsii M CHJIa TOKa B IPOIECCE TAPMOHMYECKHX HIIEKTPOMArHUTHBIX
KonebaHuid, (OKyCHOE pacCTOSIHHE M ONTHYEeCKas CWiIa JIMH3bI, MpPH ONHCAHUHM IPABUIHHO
TPAaKTOBaTh (PM3NYECKUN CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €MHULIb], YKa3bIBATh
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUYMHY C APYTUMH BETHUMHAMU;

o ONUCBHIBATh M3YYCHHbIE KBAHTOBBIC SIBJICHMS U IPOLECCHI, HCIONb3YS (PU3NUECKUE
BEJIMYMHBI: CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI U 4aCTOTA CBETA, SHEPTUS U UMITYJIbC
¢doroHa, mepuON TOIypachaaa, SHEPTUs CBSA3M ATOMHBIX SJAEp, MPH ONHCAHWUU IPABUIBHO
TPAaKTOBaTh (PU3NUYECKUN CMBICI MCIIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYCHUS U CTUHHIIBI, YKA3bIBATh
(bopMyIbl, CBSI3BIBAIOLINE JAHHYK (U3WYECKYH0 BEIMYMHY C JPYTMMHU BEIMYMHAMU, BBIYMCISATDH
3Ha4YeHHe PU3NUECKON BETUUUHBI;

o aHaTM3UpoBaTh (PU3MUYECKHE NPOLECChl U SIBJICHUS, UCHOIb3ysd (U3NYECKHE 3aKOHbI U
HNPUHLMIIBL: 3aKk0H OMa, 3aKOHBI IOCJIE0BAaTENbHOIO U MapalIeIbHOIO COEAMHEHUSI IIPOBOIHUKOB,
3akoH  Jlxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOM UWHAYKLHH, 3aKOH MPSIMOJIMHEHHOIO
pacpoCTpaHEHUsI CBETA, 3aKOHBI OTPAaXXCHHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, YpaBHEHHE
OiHiTeitHa 11 poTo3dderra, 3aKOH COXpaHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXPAHEHHUS AJIEKTPUUYECKOTO 3apsA/ia, 3aKOH COXPaHEHHUSI MacCOBOT0 UMcIa, MocTynarel bopa, 3akoH
paZMoOaKTUBHOIO pacmnajaa, MpH ATOM pa3iuyarTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIpaXKEHUE U YCIOBUA (TpaHUILIbl, 001aCTH) MPUMEHUMOCTH;

L] Ol'Ipe]j[eJ'IflTB HaHpaBJ'ICHI/Ie BGKTOpa UHAYKIUA MArdmTHOTO II0JI HpOBOI[HI/IKa C TOKOM,
cuibl AMriepa u cuibl JlopeHna;

° CTPOUTDH U OMUCKHIBATH NU300PAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM JINH301;

[ ] BBIITIOJIHATH BKCHepI/IMeHTLI 10 HCCICIOBAHUIO (1)H31/I‘ICCKI/IX SIBJ'ICHI/Iﬁ nu HpOHCCCOB C

MCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMIA: IpU 3TOM (OPMYIHPOBAThH NMpodiieMy/3a1auy
U TUIOTE3y Y4eOHOro 3KCHEpUMEHTa, cOOUpaTh YCTAaHOBKY U3 IPEUIOKEHHOTO 00OpYyJOBaHMS,
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

. OCYILECTBIISATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHHs (PHU3UUECKUX BEJIWYHMH, IPH 3ITOM
BbIOMpATh ONTHUMAJIBHBIM CHOCOO W3MEpPEeHUs M MCHOJIb30BaTh H3BECTHBIE METOJbI OLEHKHU
MTOTPEIIHOCTEN U3MEPEHU;

o HCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIOIb30BAaHUEM MPSMbBIX MU3MEPEHUN:
P 3TOM KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHUpPOBATh pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTHU
(bu3nUecKUX BETMYMH B BUJE TaOIUI] U TpaMKOB, A€TaTh BBIBOBI 0 pe3yJIbTaTaM UCCIEI0BaHMS;

o cobmoaTh NpaBuia O€30MacHOro Tpyda IMpU NPOBEICHUM HCCIEAOBAaHMM B pPaMKax
y4eOHOTO  SKCIEpUMEHTa, y4eOHO-HCCIIEOBATENbCKON M MPOSKTHOM  JEATENBbHOCTH ¢
MCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTopHOTo 000pyJOBAHUS;

. pemiatb pacyéTHble 3aJaud C SIBHO 3aJaHHOM (puU3MUYEecKOW MOJENbIo, HCIONIb3Ys
¢bu3nyeckrue 3aKOHbI M IPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBMS 33Ja4d BBIOMpATh (PU3MUECKYIO
MO/IeJIb, BBIJEIATh (PU3HMUECKUE BETUUMHBI U (POPMYJIIBI, HEOOXOIUMBIE ISl €€ pelIeHus, IPOBOAUTh
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pacy€Thl U OLIEHUBATH PEATLHOCTH MOIYYEHHOTO 3HAaYeHUs (PH3UUECKON BEITMUMHBI;

o peliaTh KaueCTBEHHBIC 3a/Jaud: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ ONOpOol Ha N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS,

o HCIIOJIb30BATh MPU PEIICHUU Y4eOHBIX 3a7au COBPEMEHHbIE HH(POPMAIIIOHHBIE TEXHOJIOTUN
Ui TIOMCKa, CTPYKTYpUPOBAHHS, HMHTEPIPETAlMM U MPEJACTaBICHUS Y4YeOHOW M HaydHO-
MOMYJISIPHON MH(pOpPMAIUH, MOTYYEHHON U3 Pa3IMYHbIX UCTOUYHUKOB, KPUTUUYECKH aHATU3UPOBATH
MoJIy4aeMyro HH(POPMAIHIO;

o OOBSACHATH MPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3auvaTh
yCIOBUS MX O€30MaCHOT0 UCIOJIb30BaHUS B TIOBCETHEBHOM JKU3HU;

o MPUBOJIUTH MPUMEPHI BKJIaJa POCCHUICKUX MU 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

o MCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MOBCEIHEBHOM JKU3HU ISl 0OeCTieueHus
0€30macHOCTH TpU OOpAIICHUU C MPUOOpaMH M TEXHUYECKHMMH yCTPOHCTBAMH, JUISI COXpPaHEHUS
3J10pOBbS U COOJIIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMSI B OKPYKAIOLIEH cpeie;

o paboTaTh B IpyIIe C BHIMOJIHEHUEM Pa3IMYHbIX COLMAIBHBIX POJICH, MIIaHUPOBATh paboOTy
IpyNnbl, palMOHANIBHO paclpedeisiTh O0S3aHHOCTH U IUIAHUPOBATh  JESITENBHOCTh B
HECTaHJAPTHBIX CHUTYAIUsAX, aJ€KBAaTHO OICHUBATh BKJAJ KaXXJAOrO0 M3 YYACTHUKOB TPYIIHI B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.

Temarnyeckoe mJIaHUPOBaHue ¢ y4eToM padodeit [IporpaMMbl BOCIUTAHUSA C
YKa3aHHueM KOJIMYeCTBA YaCO0B, OTBOAUMbIX HA H3yUeHHE KAKI0M TeMbI

10 KJIACC

HanmenoBanue KoanuectBo yacos
Ne pa3esioB U TeM Mogay.ab padoueii IlporpamMmsl Kourpouas | JlaGopart
n/n IPOrpaMMbI Bocnutanus «lIkoabHbIH ypoKk» Bceero HbIe OpHBIe
padoTeI padoThI
duszuka u JleHb 3HaHUU
1 MeToabI HayuHoro | MEeXIyHapoIHEIH ACHBb 2

MO3HAHUS pacnpoCTpaHCHUs rPaMOTHOCTH.

MexnyHapoaHbI J€Hb MaMsTH KEPTB
¢dammzma

MexnyHapoaHbIl JEHb MUpa

Jlens rocynapcTBeHHOTO (rara u repdba
PecniyOnmuku Kpeim MextyHapoiHbIi
2 MexaHnunka JIEHB MMOKWIBIX JIFOIEH 18 1
BceMupHbIi IeHb yUuTENS.

JleHb HApOJITHOTO €AMHCTBA
MexnyHapoaHbIit JEeHb MPOTHUB
(damm3ma, pacuzMa U aHTHCEMUTU3MA

BceMupHblii J€Hb HaykKu 3a MHUP H
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pa3BUTHE
BceMupHblii IeHb TEIEBUICHHUS.
MexyHapoaHbIN A€HB CIEIbIX

MoaexkyasipHas
¢usuka.
TepMoauHaMuKa.

Jenp matepu B Poccun
Bcemupnsiii nens 6ops0st co CITM Jom
MexnyHapoaHbIi J€Hb UHBAIUI0B

MexayHapoaHslii  JI€Hb  JETCKOTO
TEJIEBUICHUS U PAJUOBEILAHUS
JleHb NaMsATH KPBIMYAKOB U €BPEEB —

KEPTB HallM3Ma
Jenn KOHCTUTYLIUU Pocculickon
dbenepaunnllens Pecrydmiku Kpbim
JleHnp naMaATH )KepTB XO0JIOKOCTa

Henp Poccuiickoit Haykn JleHb nmamsTu
0 poccusiHax, VCIIOJIHUBUINX
CIy’)K€OHBII  JONr  3a  IpenenaMu
OreuectBa.

[enn 3alUTHUKA OreuectBa
BcemupHsIli 1eHb UMMYHUTETA

24

DJIEKTPOANHAMMK
a

BcemupHsii JCHb rpak1aHCKOU
000poHBI MEXIyHApOAHBIN KEHCKUH
JICHb

Henp oOmekpeiMcKoro pedepenayma
2014 rona

Henp  Boccoenmnenus  Kpeima
Poccueit

Bcemupnsiii [leHb 310pOBbs
Bcemupnsbiit Heunp aBualun u
KOCMOHABTUKMH.

Henb Koncruryuuu pecryomuku Kpbim
JleHb no>xapHOH OXpaHsI

Mexynapoansiii Jlens Becnbl u Tpyna
Jens panmo.

Jenpb BouHckol cnassl Poccum.

Henp I[loGenpr coBeTckoro Hapoja B
Benukoit OteuectBeHHOW BoiiHe 1941-
1945 ronos

Mex1yHapOaHbIN 1€Hb CEMbU

22

Hrorosoe
IMOBTOpPEeHHE

JleHb MaMATH SKEPTB JCMOPTALMU U3
Kpbima
OcHOBEBI 0€30aCHOCTH

Hrtoro

68
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11 KJIACC

Ne
n/n

HauMenoBanue
pa3aeyioB u TeM
NPOrpamMMbl

Monayab padoueii Ilporpammbi
BocnuTaHus «IIIKOJIBHBIN YPOK»

KoanyecTBo 4acos

KonrpoJs
Bcero
HbIE

padoThbI

Jlabopat
OpHBbIE
padoThI

JIEKTPOAUHAMUK
a (mpomoJiKeHune)

Jlenn 3HaHUI

Mex1yHapoaHbIi
pacrnpoCcTpaHEeHUs] TPAMOTHOCTH.
MexayHapoaHbI 1€Hb NaMATH KEPTB

dammszma

MexayHapoIHbIN JE€Hb MUpa

Jlens rocynapcTBeHHOTO ¢uiara u repoa
PecniyOnuku Kpeim MexxayHnapoabii
JIEHb MOXKWIbIX JIIOIEH

JICHb

11 2

Koaeoanusa u
BOJIHBI

BcemupHBIi 1eHb yUUTEIIS.
JleHb HapOJIHOTO €IMHCTBA
Mex1yHapoaHbIi JICHb MPOTHUB
¢damm3ma, pacu3Ma U aHTHCEMHUTH3MA
BcemupHblli JA€Hb HAaykKM 3a MHpP H
pa3BUTHE

BceMupHbIii 1eHb TEIEBUICHUS.
Mex1yHapOAHBIN IEHB CIENBIX

[enb Matepu B Poccun

BcemupHnslii g1ens 60ps6s1 co CITH ] om
MexayHapoIHbIN JE€Hb HHBAIUIOB

MexayHaponHbli  J€Hb  JETCKOro
TEJICBUJICHUS U PAJUOBEIIAHNS

24 2

OcHOBBI
crenuaJbLHOMI
TEOpHUH
OTHOCHUTCJIIBHOCTHU

JleHb maMATH KpbBIMYaKOB U €BpPEEB —
JKEPTB HalU3Ma

[enn KOHCTUTYLIUU Poccuiickoi
denepaununllens PecyOmku Kpbim
JleHnp maMaATH )KepTB X0JIOKOCTa

Henp Pocculickoit Haykn

KBantoBas
¢usuka

JleHn aMsITH 0
WCTIOTHUBIINX CIY)XKEOHBIH JONT 32

poccusiHax,
npenenamu OTevyecTna.

JeHn 3alIUTHHKA OredectBa

BceMupHblii 1IeHb HMMYHUTETA

15 1

JJ1eMeHThbI
ACTPOHOMMHU H

Bcemupnbiii JEeHb rpak 1aHCKOM

000poHBI MeXIyHApOAHBIA KEHCKHUI
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acTpopu3uku

JIEHb

Henb oOmekpeIMcKOro pedepenmyma
2014 rona

Henb  Boccoemunenusi Kpbima ¢
Poccuent

Bcemupnsblii [IeHb 310p0oBbs

BcemupHsbIii eHb aBualluu 51
KOCMOHABTHUKH.

Hens Koncturynuu pecryonuku Kpbim

JleHp moxxapHO# OXpaHbl
MexnyHaponssiil Jlens Becus! u Tpyaa
Jlens paauo.

Jlenb BOMHCKOH cj1aBbl Poccum.

Henp IloGenbr coBeTckoro Hapoja B
Beaukoin OteuectBeHHON BoiiHe 1941-

O6o0maromee 1945 ronos
IIOBTOPEHHe MexnyHaponHbsii neHb cembu  JleHb !
MaMSITH JKePTB Jeropranuu u3 Kpeima
OcHOBBI 6€30MaCHOCTH
Hroro 68
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