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2021-2022 y4ebHbIN rop,




MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma mo ¢usuke mausa yrayonenHoro uszydenus B 10-11 kmaccax (mpeameTrHas o0JacTh
«EcTecTBEeHHOHAYUYHBIC PEAMETHI») pa3padoTaHa B COOTBETCTBHH C
HopmaTnBHBIE NpaBoOBble JTOKYMEHTbI, HA OCHOBAHMM KOTOPLIX pa3padorana padoudas

nporpamma:

e 3akoH PD «O6 oOpazoBaHumnY;

o denepanabHBIN rocyIapcTBeHHBIHOOpa3oBaTenbHbIN cTangapT COO;

o denepanbHBIN NIEpeueHb YUeOHUKOB, YTBEPKACHHBIN NMpruKkazoM MuHoOpazoBanus PO.

e Oo0pazoBarenbHoit mporpammoit KOI'OAY I'mmuasuu Ne 1 r. KupoBo-Yernenka

e [IlIporpammoii Bocnutanusg KOI'OAY I'mmuazuu Ne 1 r. Kuposo-Yenerka

[Iporpamma pazpaborana B pamkax YMK no ¢usuke mas 10-11-x xmaccor

061eo0pazoBaTeNbHBIX yupekacHuii (aBrop ITunckuit A.A., Kabapaun O.®.).

Ou3rka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOAbI, BBHICTYIMAsh B KauecTBE Y4eOHOTrO
mpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAQJ B CHCTEMYy 3HaHUU 00 okpyxaromem mupe. OnHa
packpblBaeT poJb HAayKd B HKOHOMHUYECKOM M KYyJIbTYPHOM pa3BUTUU OOIIECTBA, CHOCOOCTBYET
(OpPMHUPOBAHHUIO COBPEMEHHOTO HAYYHOTO0 MHUpPOBO33peHus. i penieHus 3a1ad GOpMUPOBAHUS OCHOB
HAyYHOTO MHUPOBO33PEHUS, PA3BUTHUSI UHTEIUIEKTYyalbHBIX CIIOCOOHOCTEH M MO3HABATEIbHBIX MHTEPECOB
IIKOJILHUKOB B MpOIecce U3yueHus (GU3MKA OCHOBHOE BHUMAHHUE CIIEIYET yIETATh He Mepeaaye CyMMBbl
TOTOBBIX 3HaHWM, @ 3HAKOMCTBY C METOJAaMU HAyYHOT'O MO3HAHUS OKPYXKAIOLIEro MUpa, MOCTAHOBKE
po6eM, TpeOYIOIIMX OT YYAIIHXCSl CAMOCTOSTEIIFHON ICATEIIbHOCTH 110 X Pa3peIICHHIO.

['ymanuTapHoe 3HaueHue GU3UKH KaK COCTABHON 4acTu 00IIero 00pa30BaHUM COCTOUT B TOM, YTO
OHA BOOPYXAeT IIKOJbHUKA HAYYHLIM MEMOOOM NO3HAHUA, TO3BOJISIIOIIMM MOJIy4aTb OOBEKTHBHBIE
3HaHUA 00 OKPYXAIOIIeM MUpE.

3HaHne (U3NYECKUX 3aKOHOB HEOOXOMUMO I HM3YyYEHUS XUMHUHU, OHOJOTUH, (HU3HUECKON
reorpaduu, Texnonoruu, ObX.

Kypc ¢u3uku cTpyKTypUpyeTcsi Ha OCHOBE (U3MUYSCKHUX TEOpUH: MEXaHWKA, MOJEKYISIpHas
¢bu3nKa, SIeKTPOAMHAMHUKA, HIEKTPOMArHUTHBIE KOJIeOaHus U BOJHBI, KBAHTOBas (hH3HKa.

OcoOeHHOCTBIO TIpeaMeTa (QU3MKa SBISETCS W TOT (aKT, UYTO OBJIAJCHUE OCHOBHBIMHU
GU3MYECKUMHU TOHATHSAMH W 3aKOHAMH CTall0 HEOOXOAMMBIM TMPAKTUYECKH KaKIOMY 4YEJIOBEKY B
COBPEMEHHOM KU3HH.

Hcnonb3yemMplii MaTeMaTUYECKUW ammapaT HE BBIXOJUT 3a PaMKHU ILIKOJbHOM HPOrpamMmbl IO
dJIEMEHTapHOW MaTEeMaTHUKE U COOTBETCTBYET YPOBHIO MAaTEMAaTHYECKUX 3HAHUHN Yy yYallUXCs JTaHHOTO
BO3pacTa.

[Iporpamma npegycMaTpuBaeT UCIoNb30BaHne MexyHapoaHou cuctemsl equnui CU.

JlanHass  mporpaMMa KOHKPETH3UPYET COJIEp)KaHHe TMPEeIMETHBIX TeM 00pa30BaTeIbHOTO
CTaHJapTa, IOKa3bIBaeT I10CIEAOBATEIbHOCTh H3YyYEHHs pa3lienoB (U3MKM MO rojaMm oO0yd4eHus,
a/IalITUPOBAaHA K yUeOHUKaM:

1. dusuka 10 kmacc: y4eb. amst obureoOpas3oBar. yupexaeHuid: yriayon. yposenb / [O. O.
Kabapaun u ap.]; mox pea. A. A. ITurckoro, O. ®. Kabapauna. — 5-e u3., nepepad. U gom. —
M.: Ilpocsemenue, 2019. — 416 c.: un. — ISBN 978-5-09-071762-5.

2. ®usuka 11 kmacc: yue6. ansall xi. ¢ yrayon. Usyuenune dusuku / [A. T. I'masynos, O. ©.
Kabapaun, A. H. Manunaun u ap.]; nox pen. A. A. ITunckoro, O. @. Kabapauna. — 9-e uza.—
M.: IIpoceemenue, 2017, — 448 c., [4] n.un. : wir. — ISBN5-09-016212-3.

[ToMrMO y4eOHHMKOB MCIIONIB3YETCS CIENYIOMNNA HHOPMAlMOHHBIN MaTepua:

e DJIeKTpOHHOE MpUIIoKeHUe K yueOHuKy 10 kiacc

e DIIeKTpOHHOE MpUIIOKEeHUE K yueOHuKy 11 kiacc

e PrivkeBuu A.Il. Coopnuk 3anau o ¢usuke. 9-11 k. M.: IIpocsemenue, 2007.

e leamenmrerin JI.O., Kupuk JL.A., Tensprar W.M., Hename WN.IO., «Dusmka 10 .
3aJauHuK»

o [lengenmreitn JI.DO., Kupux JI.A., I'enprar M.M., Henamer W.1O., «DPusuka 11 ki
3agauHuK»



o Tompndap6. H. WN.: ®usmka. 3amaunuk. 9-11 kin.: [Mocobue mns obmeoOpa3zoBaTeNbHBIX
yueOHBIX 3aBefieHui. 2-¢ uszn. — M.: JIpoda, 1998. — 368c.: un.

o Ousuka. ExxenenenpHoe npuiiokeHue K razere «llepBoe ceHTIOps».

e Dusuka 7-11. bubnuoreka HarAgHBIX ITOCOOUIT

DNEeKTPOHHBIE YPOKHU U TeCcThl «DHU3UKa B LIKOJIE»

OTkpeiTas ¢pusnka

Bupryansnas mkona Kupuina u Medoaus Ypoku ¢pusuku 10 kinacce

Bupryansnas mkona Kupuina u Medoaus Ypoku ¢pusuku 11 kinacce

1 C: Penerutop ®usuka

[Iporpamma ompezenseT MUHUMAIbHBINA HA0OP OMBITOB, IEMOHCTPUPYEMBIX yYUTENIEM B Kilacce,
1ab0PaTOPHBIX U MPAKTHUECKUX PA0OT, BHIMOTHICMBIX YIAITUMUCS.

Cpoxk peanu3zanuu padoueit yaeOHoit nporpammbl — 2021-2022 yueOHbIE TOIBL.
[Tporpamma paccuntana Ha 320 yacoB (5 4acOB B HEJIEIIO).

YpoBeHb nporpamMmsl: yriiyOaeHHBIH.

HJIaHI/IpyeMLIe Pe3YJIbTATHI

IIpenmerHble pe3yabTaThbl OCBOEHHSI OCHOBHOH 00pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOIO
o0mero oOpaszoBaHusi ¢ y4yérom oOmmux TtpeOoBanuii Cranaapra u cneuu@uKH H3Yy4aeMoro
npeaMera, 0JUKHBI o0ecneyMBATH YclellHOe oO0y4eHHe Ha cJeAylolleidl CTyNneHu o0011ero
oOpa3oBaHmusl.

®enepanbHbIi rOCyAapCcTBeHHBIH 00pa3oBaTesbHbl cTanaapt COO

1) bopmupoBaHue MpeACTaBICHHI 0 3aKOHOMEPHOM CBSI3U U TI03HABACMOCTH SIBIICHUH MTPUPOIBI, 00
OOBEKTHBHOCTH HAYYHOTO 3HAHHUSA; O CHCTEMOoOOpasymoomeil poinu (GHU3MKH A pa3BUTHS JPYTruX
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJIOTHI; Hay4yHOIO0 MHPOBO33PEHHUS KaK pe3ysibTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepUH U (PyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

2) hhopMupOBaHKE TTEPBOHAYAIBHBIX MPEACTABICHHUH O (U3UYCCKON CYLIHOCTH SBICHUI MTPUPOIBI
(MEeXaHMYEeCKHX, TEIJIOBBIX, AIEKTPOMAarHUTHBIX U KBAHTOBBIX), BUJAX MaTepuu (BEILECTBO U TOJE),
JBIDKEHUM KaK CHoco0e CyIIEeCTBOBAHUS MaTepUH; YCBOEHHE OCHOBHBIX M€ MEXaHHWKH, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUSI O CTPOEHUM BEIIECTBA, 3JEMEHTOB 3JIEKTPOAMHAMUKH M KBAaHTOBOH (DM3UKH,
OBJIa/IEHUE MOHATUHHBIM aNnapaToM U CUMBOJIMYECKHM SI3bIKOM (DU3HKH;

3) npuoOpeTeHrne OmbITa MPUMEHEHHS HAYYHBIX METOJOB IO3HAHUS, HAOMIONCHUS (U3MYSCKUX
SBJICHUHM, MIPOBEJIEHUS OIBITOB, NMPOCTHIX 3KCIEPUMEHTAIBHBIX HMCCIENOBAHUM, NPSIMBIX M KOCBEHHBIX
U3MEpEHUl C HCMOJIb30BAaHHUEM AaHAJOTOBBIX W LU(POBBIX HM3MEPUTEIbHBIX MNPUOOPOB; MOHHMaHUE
HEU30€KHOCTH MOTPELIHOCTEN JTIOOBIX U3MEPEHUIA;

4) nonnMaHue (PU3NYECKUX OCHOB W TPUHIMIOB JeHCTBHs (pabOThl) MAIlMH M MEXaHU3MOB,
CPEeZACTB MEPEeIBUKEHUS M CBSA3U, OBITOBBIX HMPUOOPOB, MPOMBIIIICHHBIX TEXHOJIOIMYECKHX IPOILIECCOB,
BJIUSIHUSL MX HA OKPY)KAIOIIYIO CPENy; OCO3HAHHE BO3MOXHBIX MPUYMH TEXHOTEHHBIX M 3KOJOTHYECKHX
Karactpod;

5) ocozHaHMe HEOOXOJAMMOCTH MPUMEHEHHS JOCTHXKCHUH (U3MKM W TEXHOJOTMH IS
palMOHAIBLHOTO TPUPOAOIOIB30BAHNUS;

6) oByazieHe OCHOBaMH OE30MACHOTO HCIOJNB30BaHUS ECTECTBEHHBIX M  HMCKYCCTBEHHBIX
NEKTPUYECKUX W MArHUTHBIX IIOJI€H, DJIEKTPOMAarHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
UCKYCCTBEHHBIX HOHM3MPYIOIIMX H3JIyUeHUH BO uH30exkaHWe UX BpPEIHOTO BO3JCHCTBUS Ha
OKPY>KaIOIIYIO CPEy U OpraHU3M YEJIOBEKa;

7) pa3BUTHE YMEHHUS IUIAHUPOBATh B TOBCEJHEBHOW JKU3HU CBOHM JCHUCTBHS C NPHUMEHCHUEM
MIOJIyYEHHBIX 3HAHUI 3aKOHOB MEXAHUKH, JJIEKTPOAMHAMUKH, TEPMOAMHAMUKHM U TEIUIOBBIX SIBICHHUM C
1[eJIbI0 COEepPEeKEHNUS 3/10POBBS;

8) dopmupoBaHue mpeacTaBICHU O HEPAMOHAILHOM HCIIOJIB30BAHUH NPHPOIHBIX PECYPCOB U
SHEPTHUH, 3arpsI3HEHUH OKPY’Kalolllel Cpeibl KaK CJIEACTBHE HECOBEPILIEHCTBA MAILIMH M MEXaHU3MOB.

IIpumepnasa OOII COO

Buinycknuk nayyumcsa:



cobmoaTh TpaBuwia O€30MaCHOCTH W OXpaHbl Tpyda Hpu pabore C y4eOHBIM U
71a00paTOpHBIM 000PYIOBaHUEM;

MMOHUMATh CMBICI OCHOBHBIX (PU3WYECKHX TEPMHUHOB: (HU3mdecKkoe Teso, (U3HUIECKOe
sBJIeHUE, (PU3MUECKas BEIIMUNHA, CIUHHIIBI U3MEPECHUS;

pacrio3HaBarb MpoOJIeMbl, KOTOPbIE MOKHO PEHIMTH MPU MOMOIIN (PU3MUYECKHX METOOB;
aHATM3UPOBATh OTIENbHBIC ATallbl MPOBEACHUS HCCICIOBAHUNA M WHTEPIPETHPOBATH
pe3yJIbTaThl HAOMIOICHUI U OIIBITOB;

CTaBUTh ONBITHI 110 UCCIEAOBAHUIO (U3NUYECKUX SBICHUN WM (PU3UYECKUX CBOWCTB Tell
0e3 HMCHOJb30BaHMS MPSAMBIX M3MEPEHUI; mpHu 3ToM (OPMYIUpPOBATH HpoOsIeMy/3aaaqy
y4eOHOTO JKCIEpUMEHTa; COOMpPATh YCTAHOBKY W3 TMPEAJIOKEHHOTO O00OpYyIOBAHUS;
HPOBOJUTH OIIBIT M (POPMYIHPOBATH BHIBOJIBL.

[pumevanue. [Ipy npoBeneHUH HCCIEAOBAaHUS (U3NUECKUX SIBICHUH HM3MEPHUTENbHbIE MPHOOPHI
UCIOJb3YIOTCS JIMIIb KakK JAaTYUKU U3MEpeHHUs (U3MYECKMX BEJIUYMH. 3aluCU IOKa3aHUHM NpsSMBIX
M3MEPEHUH B 3TOM Cllydae He TpeOyeTcs.

IIOHUMAaTh POJIb IKCIEPUMEHTA B MOJIYYEHUU HAYYHOU MH(pOpMALINY;

IPOBOJUTH IpPsSMbIE U3MEpeHHs (PU3MYECKUX BEIMYMH: BpEMs, PAcCTOSHHUE, Macca Tena,
o0beM, cuia, TeMieparypa, aTMoc(epHoe NaBle€HUE, BIAKHOCTh BO3yXa, HAIPsKEHHE,
CWJIa TOKa, paJMaldOHHbIA (DOH (C MCHOIB30BAaHUEM J03MMETpa); MpPU TOM BBIOMpATh
ONTUMAJIBHBIA CHOCO0 M3MEpEeHUs M HCIOJIb30BaTh IPOCTEHIIME METObl OLIEHKU
IIOTPEIHOCTEN U3MEPEHUM.

H[!I/IMe‘laHI/Ie. JIro6as yqe6Ha;1 Inmporpamma AOJIKHaA obecreynBaTh OBJIAACHUC IIPAMbIMHA
HU3MCPCHUAMM BCCX NNCPCUNCIICHHBIX (1)I/IBI/I‘ICCKI/IX BCJINYHMH.

HIPOBOJIUTH HCCJEOBAHUE 3aBUCUMOCTEH (DM3NYECKUX BEIMYMH C MCIIOJIb30BaHHEM
OPSAMBIX HM3MEPEHUIl: IpU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DMKCHPOBATh PE3YJIbTaThl
MOJTyYCHHOW 3aBUCUMOCTH (DM3WYECKHX BEIMYMH B BUAE TaONMIl W TpaduKoB, AeiaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJUTH KOCBEHHBIE M3MEpeHHs (PU3MYECKHX BEIMYWH: MPH BBITOJHEHUH H3MEPEHHN
coOuparb JKCIHEPUMEHTAIbHYIO YCTAHOBKY, CIEIys HpPEIJIOKEHHOW HWHCTPYKIHH,
BBIUUCIIATh 3HAYEHUE BEJIMYUHBI U aHAIW3UPOBATh IMOJYYEHHBIE PE3YJbTaThl C y4ETOM
3aIaHHON TOYHOCTU U3MEPEHHU;

AQHAIN3UPOBATh CUTYALlMM IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, y3HaBaTb B HHUX
NPOSIBIIEHUE M3YYEHHBIX (DM3MYECKHX SBJICHUH WM 3aKOHOMEPHOCTEH M NPUMEHSTh
UMEIOLINECs 3HAHUS 17151 UX OOBSICHEHMUS;

NOHUMAaTh MPUHIMIIBI ASUCTBUS MAIllUH, IPUOOPOB U TEXHUYECKHX YCTPOWCTB, YCIOBUS
ux 0€30I1aCHOTO MCII0JIb30BaHMs B TIOBCETHEBHOM JKU3HU;

MCIIOJIb30BaTh TPHU BBIOJHEHUH YYE€OHBIX 33/7a4 HAYYHO-TIONMYJISPHYIO JIUTEPATypy O
(bu3nUecKuX SBICHUSX, CIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYUUMbCA?

0CO3HABAMb  YEHHOCMb  HAVUHBIX — UCCLe006AHULl, pPOlb  (QuU3UKU 6  pacuiupeHuu
npeoOCcmasieHuil 06 OKpyAIcaroem Mupe u ee 6Kia0 8 YayyueHue Kauecmed HCusnu,
UCNONIL306AMb NPUEMbl NOCMPOEHUs. PU3UYECKUX MOoOenell, NOUCKA U GOpMYIUpOsKU
00Ka3amenbCcme  6blOSUHYMBIX —2UNOme3 U MeoPemudeckux 6vl0008 HA O0CHOB8E
IMAUPUYECKU YCIMAHOBTICHHBIX (DAKMO8;

CPABHUBAMb MOYHOCb UBMEPEHUS. PUFUYECKUX BeIUYUH NO BeUYUHE UX OMHOCUMETbHOLL
HOCPEULHOCIU NPU NPOBEOCHUU NPSIMbIX USMEPEHUIL,

CAMOCMOSAMENLHO NPOBOOUMb KOCBEHHblE UBMEPEHUs. U UCCIe008aHUsL  (PU3ULECKUX
BEIUYUH C UCHOIb308AHUEM PA3IUYHBIX CHOCOO08 U3MEpeHUs (QU3UYECKUX BeNUYUH,
8bIOUPaAMb  CPEOCmBa UMEPEHUsL C Y4emom HeoOX00UMOU MOYHOCMU U3MeEPeHULl,
000CcHOBbIBAMDb  6bI00pP CNOCOOA  U3MEpeHUsl, A0eK8amHOo20 NOCMABIEHHOU 3adaye,
NPOBOOUNb OYEHK)Y OOCMOBEPHOCTIU NOJLYYEHHBIX PE3YIbMAamos;

8OCNpUHUMAMb  UHGOpMAYUO  U3UYUECKO20  COOepI’CAHUS 8  HAYYHO-NONYJIAPHOU
Jaumepamype u cpeocmeax Maccogou uHgopmayuu, Kpumuiecku oyeHu8ams noLyYeHHYIO
UHhopmMayuro, aHaIU3UPYs ee cooepircarue U OaHHbvle 00 UCOYHUKe UHpOpMayuLL,



co30aeamv coOCMEeHHble NUCLMEHHblE U YCMHble COOOUWeHUs 0 PUIUYECKUX ABNEHUAX HA
OCHOBe  HECKONbKUX — UCMOYHUKOS  UHGOpMAyuu,  COnpogo*coams  GblCMYNJieHUe
npezenmayueti, y4umuléas 0COOEHHOCMU aAYOUMOPULU C8EePCMHUKOS.

Mexannueckue siBJIeHUSA
Buinycknuk nayuumcesa:

pacro3HaBaTh MEXaHWYECKHUE SIBJICHHS W OOBSCHATH HA OCHOBE HMMECIOIIMXCS 3HAHUI
OCHOBHBIC CBOMCTBAa WJIM YCJIOBHUS IMPOTEKAHUS HSTUX SBJICHUN: pPAaBHOMEPHOE U
HEPAaBHOMEPHOE JIBMI)KEHHE, pPABHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBUDKCHUE, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBIDKEHHS, CBOOOJHOC IWAJCHHUE TeEII,
PAaBHOMEPHOE JIBUKEHUE IO OKPYKHOCTH, WHEPIMS, B3aUMOJIECHCTBUE TEJI, PEaKTUBHOE
JBUKCHHE, TIepeada JaBlIeHUs] TBEPIbIMU TEIIaMH, KUIAKOCTSIMH U ra3aMu, aTMOC(HEpHOe
JIaBJICHUE, IUIABaHUE TEJ, PAaBHOBECHE TBEPHABIX TEJ, HMMEIOIIUX 3aKPEIJICHHYIO OCh
BpallleHus1, KoyiebaTeIbHOE IBMKEHIE, PE30HAHC, BOJIHOBOE JIBUKCHHE (3BYK);

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TEI U MEXAaHWYECKHUE SIBJICHUS, UCIIONB3Ys (PU3UUCCKUC
BEJIMYUHBI: TyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, MEpUOo;] OOpalleHHs, Macca Tela,
IJIOTHOCTh BEILECTBA, CHJIa (CUJIa TSKECTH, CHJIa YINPYTrOCTH, CHJIa TPEHHUs ), JaBJICHUE,
HUMITYJIBC TeJla, KWHETUYECKasl YHEPTHUs, OTCHIIMAIbHAS dHEPTHsl, MEXaHH4ecKass padbora,
Mexanudeckas momHocTh, KIIJ mpu coBepiennn paboThl C UCIIOIB30BAHUEM MPOCTOTO
MEeXaHHM3Ma, CUJla TPEeHUA, aMIUIMTYJAQ, MEePHOJ W 4YacToTa KoyieOaHWM, AJIMHA BOJHBI U
CKOPOCTh €€ pAacIpOCTPaHCHHS; MPH OIMCAHWUM MPABWILHO TPAKTOBaTh (PH3UYECKUIt
CMBICT HCIIOJIb3YEMBIX BEIWYHH, MX O0O3HAueHUsS W EAMHULIBI U3MEpPEHHs, HaXOAWUTh
(GopMyITbI, CBS3BIBAIONINE JAHHYIO (DM3MYECKYIO BEIWYMHY C JPYTHMH BEIMYHMHAMH,
BBIYHCIIATH 3HaYCHUE (PU3UIECCKON BEIIMUNHBIL;

AQHAJIM3UPOBATH CBOWMCTBA TEJ, MEXAHUYECKHE SBJICHUS U IPOLECCHI, HCHOJIb3Ys
¢u3MYecKue 3aKOHBI: 3aKOH COXPAHEHUS SHEPruH, 3aKOH BCEMHUPHOIO TSITOTEHUS,
MPUHIINI CYNIEPIIO3ULIMU CUTl (HaxoxkaeHue paBHonaencTByromen cuisl), I, II u 11l 3akonbI
Herorona, 3ak0oH coxpaHeHus UMITyJbCa, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena;
OpU STOM pa3inyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA W €ro MaTeMaTU4YecKoe
BBIPAXKEHHUE;

pa3ianyaTh OCHOBHBIC MPU3HAKU M3YyYEHHBIX (PU3NYECKUX MOJIEJei: MaTepuanbHas TOUKa,
MHEpLHAIbHAsA CHCTEMA OTCYETA;

pemaTh 3aJa4yd, UCTHOJb3ys (U3HUECKHe 3aKOHBI (3aKOH COXpAaHEHHUS SHEpPruH, 3aKOH
BCEMUPHOT'O TATOTEHHUsI, IpUHLIMN cyneprno3duuuu cu, I, I u III 3akonsl HeroTOHA, 3aK0H
COXpaHEHMsI MMITysbca, 3akoH ['yka, 3akoH Ilackans, 3axkoH Apxumena) u (GopMyIibl,
CBs3bIBAOIIME (pU3MYECKHEe BEMHUMHBI (MyTh, CKOPOCTh, YCKOpPEHHE, Macca TeTa,
IJIOTHOCTh BEIIECTBA, CHJIA, JaBJIEHWE, HWMIYJbC Tela, KHUHETUYECKash JHEprus,
MOTEHIIMAJIbHAs dHEPrusi, MexaHudeckas paborta, MexaHuuyeckas MmoirHocTh, KIIJ]
MPOCTOTO0 MEXaHU3Ma, CUjla TPEHUS CKOIBXKEHHS, KOIPQPUIMEHT TPEeHHs, aMIUTUTYa,
MEePUOJ U YacToTa KoyeOaHui, IIIMHA BOJTHBI U CKOPOCTh €€ PaclpoCTpaHEeHHs ): Ha OCHOBE
aHaJgM3a YCJOBHS 3a/laud 3alMChIBAaTh KPAaTKOE YCJIOBHUE, BBIACIATh (DU3UUECKUE
BEJIMYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE AJI €€ PEIICHUS, MPOBOJUTH PAcUeThl U
OIICHUBATH PEATHHOCTD MOTYYEHHOTO 3HAUCHUS (PU3UUECKON BETUUUHBI.

BblnyCKHMK noJjayuum 603MOHCHOCHIb HAYUYUMbCA:

UCNONB308AMb 3HAHUSL O MEXAHUYECKUX ABIEHUAX 8 NOBCEOHEBHOU HCUZHU 01 0becnedeHUs
bezonacHocmu npu obpawjeHuu ¢ npubopamu U MexHUUeCKUMU YCMpOUcmeamu, 0.
COXpaHeHus 300pP08bsi U COONIOOEHUS HOPM IKOLOSUUECKO20 NOBEOEeHUs 8 OKpYicarouel
cpede; NpugOOUMb NPUMEPbl NPAKMUYECKO20 UCHONb308AHUS (PU3UYECKUX 3HAHULL O
MeXaHuyecKux — AGNeHuAx U QU3UYECKUX  3aKOHAX,  Npumepbl  UCNOIb308AHUS
B0300HOBIAEMBIX UCMOYHUKOG DHEPIUl, IKOIOSUYECKUX NOCIeOCMBUll UCCIe008aHUs
KOCMUYECKO20 NPOCMPAHCME,

pazuuams  Spanuybl NPUMEHUMOCMU  (U3UYECKUX 3AKOHO8, NOHUMAMb  6CeoOWUll
xapakmep (yHOAMEHMAIbHBIX 3AKOHO8 (3AKOH COXPAHEHUSL MEXAHUYECKOL IHEPSUU, 3AKOH
COXPaHeHUs UMNYIbCA, 3aKOH 8CEMUPHO20 MALOMEHUSL) U 02PAHUYEHHOCb UCHONIb30BANUS
yacmuwix 3aKkoH08 (3akon I yka, Apxumeoda u op.),



HAxXooums A0eK8amHyio NpeonodHCeHHOU 3adaue @OU3UYecKylo Moodelb, pa3peuams
npobremMy Kax HA OCHO8e UMEOWUXCA 3HAHULL NO MeXaHuKe ¢ UCHOIb308AHUEM
MaAmMemMamuyecko20 annapama, max u npu NOMOouu Memooo8 OYeHKU.

TenJioBble sIBJIEHUSA
Buinycknuk nayuumcesn:

pacrio3HaBaTh TEIJIOBBIC SIBJICHUS M OOBSICHATH Ha 0a3e MMEIOIIMXCSA 3HAHWH OCHOBHBIC
CBOWCTBA WMJIM YCJIOBHS MPOTEKaHMS ATHX sBiIeHHA: auddy3us, u3menenne odbema Tel
IpU HarpeBaHUM (OXJaXIEHUHU), OOJblIas CKUMAEMOCTb Ta30B, Majlas CHKHMAaEMOCThb
JKUJKOCTEN M TBEPABIX TEIN; TEIJIOBOE PABHOBECUE, UCIIAPEHUE, KOHJICHCALIUs], TUIABJICHUE,
KpUCTa/NIN3alMsl, KUIIEHUE, BIA)KHOCTh BO3/yXa, pa3jIMyHble CHOCOOBI TEIUIoNneperadyu
(TEnIonpoBOIHOCTb, KOHBEKIIHS, U3JIy4EHUeE), arperaTHble COCTOSIHUS
BEILECTBA,MIONIOICHUE DJHEPIUMM IIPU MCIAPEHUHM KUAKOCTH U BBIACICHHUE €€ IIpU
KOH/ICHCALlUHU 11apa, 3aBUCUMOCTb TEMIIEpaTyphbl KUIICHUS OT JaBJICHUS;

OINKCBIBATh HM3YYCHHbIE CBOWCTBA TE€JN M TEIUIOBBIC SIBJICHUS, UCHOJIb3Yysd (U3NYECKUE
BEJIMYUHBI: KOJIMYECTBO TEILIOTHI, BHYTPEHHsS DHEPIUs, TeMIlepaTypa, yIelabHas
TEIJIOEMKOCTh ~ BEIECTBA, yJeldbHAas TEIUIOTAa IUIABICHUA, YACJIbHAs  TEIIOTA
napooOpa3oBaHMs, yJelbHas TEMJIOTa CrOpaHUs TOIUIMBA, KO3(PPULUHUEHT I0Je3HOro
JIEMCTBUSL TEIUIOBOTO JIBUTATENsl; NMPHU OMUCAHWU MPABHIBHO TPAKTOBATh (DHU3MUYECKHIA
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, MX OO0O03HAUYEHUS U EAUHULBI M3MEPEHMs, HaXOAUTh
(dopMyInbl, CBSI3BIBAIONINE JAHHYI (U3WYECKYI0 BEIMYHHY C JIPYTHMMH BEIUYMHAMH,
BBIYHUCIIATH 3HaUEHHE (PU3NYECKON BEIMUHHBI;

AQHAJIM3UPOBATh CBOWMCTBA TEJl, TEIUIOBBIC SIBJICHMS M IIPOLIECCHI, MCIOJB3ys OCHOBHBIE
IIOJIOXKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI O CTPOCHHMM BELIECTBA M 3aKOH COXPaHEHUs
SHEPIUuH;

pa3nuyaTth OCHOBHBIC NPU3HAKM H3YYEHHBIX (U3WYECKHX MOJENEH CTPOCHHS Ta3oB,
KUJKOCTEN U TBEPABIX TEIL;

NPUBONUTH TPUMEPHI MPAKTHYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUH O TEIIOBBIX
SABJICHUSIX;

pewiatb 3aJadd, MCIOJIb3ys 3aKOH COXPAHEHHMS DHEPrMU B TEILIOBBIX IIPOLECCaX H
(bopMyIbl, CBs3bIBaOLIME (PU3NYECKUE BEIUYMHBI (KOJMYECTBO TEIUIOTHI, TeMIepaTypa,
yAEIbHAsT TEIUIOEMKOCTh BEIIECTBA, yJEIbHAs TEIUIOTA IUIABJICHMS, YZAEIbHAs TEIIOTA
napooOpa3zoBaHMs, yJelbHass TEIJIOTa CrOpaHUs TOIUIMBA, KO3()(UIHMEHT MOoJIe3HOro
NEHCTBUS TEIUIOBOTO [JBUTaTessl): Ha OCHOBE aHalnd3a YCJIOBHS 3aJadyM 3alliChIBaTh
KpaTKoe YCIIOBHE, BBIICIATh (PU3NUECKUE BEITMUMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE
JUISl €€ pelIeHus], MPOBOANTh PacdeThl U OLICHUBATh PEAIbHOCTh IOJIYYEHHOTO 3HAYEHUS
(bu3u4ecKoil BETMUUHBI.

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYUUMDbCA?

UCNONBb308aMb 3HAHUSL O TENI0BbIX SAGNEHUAX 8 NOBCEOHEBHOU JHCUSHU ONsl 0becneyenus
bezonacHocmu npu obpawenuu ¢ npudboOpamu U MexXHUYeCKUMU YCMpoUucmeamu, O
COXpaHeHus 300pP08bsi U COONIOOEHUST HOPM IKOLOSUUECKO20 NOBEOeHUsl 8 OKpYicarouell
cpede; NpuBOOUMb NpuUMepbl  IKON02UYECKUX NOCAeOCmeull pabomul  Osucameineti
BHYMPEHHEe20 C2OPAHUsL, MENT0BbIX U SUOPOINEKMPOCAHYULL,

pasaudams - epaHuybl NPUMEHUMOCMU  DUIUYECKUX 3AKOHOS8, HNOHUMAMb  8CeoOuUll
xapaxkmep @QYHOAMEHMATbHBIX DUUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs 3SHepeuu 6
MenJio8uIX NPoYeccax) U 02PAHUIeHHOCMb UCNONb30BAHUS YACIHBIX 3AKOHO8;

Haxooums A0eK8amHylo npeodlodiCeHHOU 3adade @u3uueckyio Mooelb, paspeuanms
npobremy Kak Ha OCHO8e UMEIOWUXCA 3HAHUL O MEeNI06bIX AGNEHUAX C UCNONb30BAHUEM
MAmemMamuyecKkoeo annapama, max u npyu NOMOWU Memooo8 OYeHKI.

DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHHUS
Buinycknuk nayuumces:

pacrio3HaBaTh IEKTPOMArHUTHBIE SIBICHUS U OOBSICHATH HA OCHOBE MMEIOLIUXCS 3HAHUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBHMS IIPOTEKAaHUS OTUX SBJICHWW: OJJIEKTpPU3aLUs Tell,
B3aMMOJICICTBHE 3apsi/IOB, NEKTPUUECKUN TOK U €ro JEeWCTBUA (TEIIOBOE, XMMHUYECKOE,
MarHMTHOE), B3aUMOJICHICTBUE MAarHUTOB, OJJIEKTPOMArHUTHAas WHAYKLHUA, JEHCTBHE
MarHuTHOTO MOJs Ha NMPOBOAHUK C TOKOM M Ha JBIXKYLIYIOCS 3apsSHKEHHYK) YACTHILY,



JIEUCTBUE HJIEKTPUUECKOTO MOJISI HA 3apsSHKEHHYIO YacCTHUILY, AJIEKTPOMArHUTHBIE BOJIHBI,
MPSIMOJIMHEMHOE paclpOCTPAaHEHHUE CBETA, OTPAKEHHUE W IPEJIOMJIEHUE CBETA, TUCIEPCUs
CBETa.

COCTABJISITh CXEMbl DJIEKTPUUECKUX LENeld C IOCIEeNA0BATEIbHBIM M IapalIeIbHbIM
COCIMHEHUEM DJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUECHUS AIIEMEHTOB SJIEKTPUUECKUX
1enei (MCTOYHUK TOKa, KIII0Y, PE3UCTOP, PEOCTAT, JaMIIOUYKa, aMIIEPMETP, BOIBTMETP).
UCIOJIb30BaTh ONTHYECKHE CXEMBbI JJIs MOCTPOSHUS M300paKEHHUI B IJIOCKOM 3epKaie U
coOuparoriei J1H3e.

ONUCHIBATh M3YyUEHHBIE CBOMCTBA TEN M JJICKTPOMATHUTHBIC SIBJICHUS, MCIOIb3YS
¢u3nveckrue BEIMYMHBI: AJIEKTPUUSCKUI 3apsf, CHa TOKa, AJIEKTPUUYECKOE HaNpsKEeHHE,
JJIEKTPUYECKOE  COIMPOTUBICHUE, YyIEIbHOE COMNPOTHBIICHHE  BeIllecTBa, paboTa
AIIEKTPUYECKOTO MOJIsl, MOIITHOCTh TOKA, (JOKYCHOE PACCTOSIHHE U ONTHYECKAsi CHJIa JIMH3BL,
CKOPOCTb 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA; IIPU OIMCAHUU BEPHO
TPAKTOBATh (PU3UUECCKUI CMBICI HCIIOJIB3yeMbIX BEIUYHH, WX O0O3HAUCHUS W C€IMHUIIBI
U3MEpPEHUs; HAXOIUTh (OPMYJIbl, CBS3BIBAIOIIUE JaHHYIO (PU3UYECKYIO BEIMYHUHY C
JIPYTUMU BETUYMHAMMU.

AQHAJIM3UPOBATh CBOWCTBA TEJ, 3JEKTPOMArHUTHBIC SBJICHHS W MPOLECCHI, HCIOIb3YS
(u3nyeCcKue 3aKOHBI: 3aKOH COXPaHEHMsI SJIEKTPUUECKOro 3apsaa, 3akoH Oma a1 ydacTka
uenu, 3akoH Jlxoyns-JleHna, 3aKoH NPSIMOJIMHEWHOIO PAacIpOCTPAHEHHUsI CBETAa, 3aKOH
OTPaXKEHMsI CBETA, 3aKOH IIPEJOMJIEHUS CBETa; IPU OTOM pa3Iu4yaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U €r0 MaTEeMaTUYECKOE BHIPAKEHUE.

NPUBOAUTH TMPUMEPHl  MPAKTUUECKOrO0  HWCIOJNb30BaHUS  (DU3UYECKUX 3HAHUH O
AJNIEKTPOMATHUTHBIX SIBJICHHSIX

peliaTte 3a7add, UCMoib3ys (pusmdeckue 3akoHbl (3akoH OMa s ydacTka LIenHd, 3aKOH
Jxoyns-JleHna, 3aKOH NPSAMOJMHENHOTO pACHpOCTPAaHEHUs CBETAa, 3aKOH OTPaKEHUs
CBETa, 3aKOH MpPEJOMIJICHHUsSI CBeTa) U (HOPMyIIbI, CBS3BIBAIOIINE (DU3UYECKHE BEITHMUUHBI
(cunma TOKa, AIIEKTPUYECKOE HAMpPSIKEHHE, SJIEKTPHUUYECKOe COMPOTHBICHUE, YIEIbHOE
COIIPOTHBIICHUE BEIIECTBA, PadOTa AIIEKTPUYECKOTO MOJIS, MOIIHOCTh TOKa, (HOKyCHOE
pPacCTOSIHUE U ONTHYECKasl CUJla JIMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JIMHA BOJHBI
M dYactora cBeTa, (OPMYNIBl pacdyera dJIEKTPUYECKOTO  COMPOTHBICHHUS  TpHU
MOCNIEOBATEIbHOM U MapajyieIbHOM COEIMHEHHH MPOBOJHUKOB): HAa OCHOBE aHalM3a
YCJIOBHS 33]]a4M 3alUCHIBATH KPATKOE YCIOBUE, BBIACIATh (PU3MUECKUE BETUYHHBI, 3aKOHBI
u  QopMynbl, HEOOXOAMMBIE [UIsI €€ pelIeHHs, MPOBOAUTH pPACUEThl M OICHUBAThH
PEeaIbHOCTh MOJIYYEHHOIO 3HAYEHUS] PU3NYECKON BETUUHHBI.

BblnyCKHMK noJjayuum 603MO0XHCHOCHIb HAYUYUMbCA:

UCNONB308aMb 3HAHUSL 00 NIEKMPOMACHUMHBIX ABNEHUAX 6 NOBCEOHEeBHOU MHCUBHU OA
obecneyenusi 6Ge3onacHocmu npu  oopawjeHuu ¢ npudbopamu U - MeXHUYeCKUMu
yempoucmeamu, OJisi  COXPAHEHUsi 300p06bsi U COONIO0CHUSL HOPM  IKOAOSUHECKO2O
nogedeHust 8 OKpyJcarowell cpeoe; NPUBOOUMb NPUMEPbL GIUAHUSL DJIEKIMPOMASHUMHBIX
UBTYHEHUL HA JICUBLLE OPSAHUMBL,

paziuuams  Spanuybl NPUMEHUMOCMU  (QU3UYECKUX 3AKOHO8, NOHUMAMb  6CeoOWUll
xapakxmep YHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUsT dNeKMPU4ecKo2o 3apsaoa) u
02PAHUYEHHOCMb UCNOTIb308AHUSL YACTHBIX 3aKOH08 (3akon Oma 051 yuacmka yenu, 3aKoH
IDicoyna-Jlenya u op.);

UCNONb306aMb NPUEMbl NOCMPOEHUs DUUYECKUX Mooenell, NOUCKA U QOPpMYIUPOsKU
00KA3aMeNbCme  GblOBUHYMbBIX —2UNOMe3 U  MeOpemudeckux 6bl60008 HA OCHOGE
IMAUPUYECKU YCMAHOBNIEHHBIX (DAKMO8;

Haxooums A0eK8amHylo npeodlodHCeHHOU 3adade Gu3uueckyio Mooelb, paspeuans
npobnemy Kak Ha OCHO8e UMEOWUXCA 3HAHUL 00 31eKMPOMASHUMHbLIX AGNEHUAX C
UCNONB308AHUEM MAMEMAMUYECKO20 annapama, max u npu ROMowu Memoo08 OYeHKU.

KBanToBbIe iBJICHUSA
Buvinycknuk nayuumcsn:

paciio3dHaBaTb KBAHTOBBIC SABJICHUSA U OOBSICHATHL HA OCHOBE HMEIONIUXCSA 3HaHMH
OCHOBHBLIC CBOMCTBa WU yCioBusaA NTPOTCKAHUA ITHUX SIBJICHHI: €CTEeCTBEHHas M



HCKYCCTBEHHAsI PaJUOaKTHBHOCTh, O-, - U Y-U3ITY4YCHHs, BOSHUKHOBCHHE JTMHEHYIATOTO
CTIEKTpa M3JIy4SHHsI aTOMa,;

® ONUCHIBATH M3YUCHHBIC KBAHTOBBIC SIBICHUS, WCIONB3yd (U3NUYECKUE BEITUYHHBIL:
MaccoBO€ YHCJIO, 3apsJ0BOE YHWCIO, TMEPUOJ Toiypacmana, Heprus (OTOHOB; MpH
ONKCAaHWH TIPABWJIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIOJIB3YEMbIX BEIUYMH, WX
0003HAYCHHUSI W EJAMHUIBI HM3MEPEHUsS; HAXOAWUTh (HOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMHU BEJIWYMHAMH, BBIYHCISATH 3HAYCHHE (HU3HYCCKON
BEJIMYMHBI,

® AHAJIM3UPOBATh KBAHTOBBIC SBJICHHS, UCIIOIB3Ys (PM3UYECKUE 3aKOHBI U TIOCTYIIAThI: 3aKOH
COXpaHEHHsI SHEPTHH, 3aKOH COXPAHEHHUs AJICKTPHUYECKOTO 3apsiia, 3aKOH COXpPaHCHHUS
MAacCOBOT'O YHCIIa, 3aKOHOMEPHOCTH H3JIYYCHHS W TOTJIOIMICHUS CBETAa aTOMOM, IPU STOM
pas3ynyaTth CIOBECHYIO (OPMYIIMPOBKY 3aKOHA U €r0 MAaTEMaTHUECKOE BBIPaKCHNUE;

® pas3nuYaTh OCHOBHBIC TPHU3HAKW IUIAHETAPHOH MOJETH aToMa, HYKIOHHOW MOJIEIH
ATOMHOTO S/1pa;

® [PHUBOAWTH TIPUMEPHI TPOSBICHUS B TMPHPOJE M NPAKTUYECKOTO HCIIOJIH30BAHHS
PaIMOaKTUBHOCTH, SIICPHBIX U TEPMOSICPHBIX PEAKIIHiA, CIEKTPATLHOTO aHATH3a.

BoinyckHuk noayuum 603mMo0MCHOCHIb HAYUUMBCA:

®  UCNONB308AMb NOLYYEHHbLE 3HAHUSA 8 NOBCEOHEeBHOU HCUZHU NPU 00pawjeHuu ¢ npubopamu
U MeXHUYeCcKUMU YCMpOUCmeamuy (Cuemyux UOHUUPYIOWUX Hacmuy, 0o3umemp), Ojis
COXpaHeHUst 300P08bsi U COONIOOCHUS HOPM IKOJLOSUYECKO20 NOBEOeHUsl 8 OKpYcalouell
cpeoe;

®  COOMHOCUMb DHEPSUIO CEA3U AMOMHBIX A0ep ¢ 0eDEeKmMoM MaACcyl,

®  NPUBOOUMb NPUMEPHL GIUSHUS PAOUOAKMUBHBIX USIYYEHUN HA JHCUBbIE OPSAHUZMDBL,
NOHUMAMb NPUHYUN OCLICMBUsL O03UMEMPA U PA3IUYAMb YCI08USL €20 UCTOIb308AHUS,

®  NOHUMAmMb IKONIO2UYECKUe NpoONeMbl, B03HUKAIOWUEe NPU UCHNONb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU PpeweHUss 3Mux npoonem, NepcneKmussbl UCHOIb30BAHUS
VAPABAAEMO20 MEPMOSOEPHO20 CUHME.

DJIeMeHThbI ACTPOHOMMH
Boinycknuk nayuumcs:

e yKa3piBaTh Ha3BaHUs IUIaHeT COJIHEYHOW CHCTEMBI, pa3jindaTh OCHOBHBIC TPU3HAKU
CYTOYHOTO BpallleHus 3Be3HOr0 HeOa, aBrkenus JIyHabr, ColHIIa ¥ TUTAHET OTHOCUTEILHO
3BE3J;

® [MOHUMATh PA3TUYHS MEXTY TeIHOINEHTPHYECKON M T€OEHTPHYECKON CHCTEeMaMu MHUPa;

BoinyckHuk nojyuum 603mMo0M4CHOCHIb HAYYUMBCA:

®  YKa3bleamsv 0OwUe CEOUCMEA U OMIUYUL NIAHEem 3eMHOU 2PYNNbl U NIAHemM-2USAHMO8,
manvix men Conrneunoll cucmemvl U OONbUUX NIAHEM,; NOJL30BAMBCA KAPMOU 36€30H020
Heba npu HabIOeHUsAX 36e30H020 Heba,

®  paziuyamev  OCHOBHble XAPAKMEPUCMUKU 36e€30  (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMNepamypoll,

® pasznuuame 2unome3svl 0 npoucxodicoenuu ConHeuHoU cucmembsl.

JInyHOCTHBIE pPe3yJIbTAThI:

- (1)0pMI/IpOBaHI/I€ IMO3HABATCJIbHBIX MHTCPCCOB, MHTCIJICKTYAJIbHBIX W TBOPYCECKUX crocoOHOCTEH
yUaImxcs;

- yOeXJEeHHOCTh B BO3MOXXHOCTH TMO3HaHHUS MPHUPOAbI, B HEOOXOAMMOCTH pPa3zyMHOIO
WCIONIb30BAaHUs JOCTH)KEHUH HAyKd M TEXHOJOTHH [UIsl JaNbHEWIIEro pa3BUTHS YEJIOBEYECKOTO
o0IIecTBa, yBaKCHHE K TBOPIIAM HAayKH, OTHOUICHHWE K (U3MKE KaK K JJEMEHTY OOIIedenoBeYecKOi
KYJIbTYPBI;

- CaMOCTOSTEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAHUM M MPAKTUYECKUX YMEHMUIA;

- MoTuBamusi 00pa3oBaTeNbHOW  NEATENHHOCTH  IIKOJBHUKOB HA  OCHOBE  JIMYHOCTHO
OPHUEHTUPOBAHHOTO MTOAX0/1a;

- ¢dopMUpOBaHUE IIEHHOCTHBIX OTHOIICHWH K JAPYr APYTYy, YUUTENI0, aBTOpaM OTKPBITUH U
M300peTeHNH, pe3yabTaTaM 00ydeHUsI.



JlnuHOCTHBIE PE3yABTATHI OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:
1. 'paxxgaHCKOrO BOCIIUTAHUS, KOTOPOE BKIIOYAET:

. dbopMHpOBaHHE aKTUBHOW TPakIaHCKOW TMO3UIIMH, TPAKIAHCKOW OTBETCTBEHHOCTH, OCHOBAHHOM
Ha TPAJULMOHHBIX KYJbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LIEHHOCTAX POCCUICKOr0 00IECTBA;

. pa3BUTHE KYJIbTYpPbl MEKHAIIMOHATILHOTO OOILIEHUS;

. dbopMUpOBaHHE  TMPHUBEPKEHHOCTH  HUIESIM  WHTCPHAIMOHANN3Ma, JAPYKOBI, PaBEHCTBA,
B3aMMOIIOMOIIY HAPOJIOB;

® BOCIIMTAHUC YBAXKUTCIBHOI'O OTHOMICHUA K HAIlUOHAJIBHOMY NOCTOMHCTBY JIIO,HGI;'I, HUX YYBCTBaM,
PEIUTHO3HBIM YOCKICHUSM;

. pa3BUTHE IIPABOBOM M NOJUTUYECKON KYJIbTYpBI JETEH, PACIIUPEHNE KOHCTPYKTUBHOI'O YYacCTHs B

NPUHATUM PELICHUM, 3aTparuBalOlIMX HMX IpaBa U WHTEPEChl, B TOM YHCIE B Pa3lW4HBIX (opmax
CaMOOpTaHU3aIMH, CAaMOYITIPaBIICHHs, O0IIECTBEHHO 3HAYUMOM JeSITeIbHOCTH;

® pPa3BUTHEC B ,HCTCKOﬁ Cp€ac OTBETCTBECHHOCTH, IIPHMHIOMWIIOB KOJUICKTUBH3Ma H COHI/IaHBHOﬁ
COJIMAAPHOCTH;
® (bOpMHpOBaHI/Ie CTaOMIILHOM CHCTEMBI HPAaBCTBCHHBIX M CMBICJIOBEIX YCTAaHOBOK JIMYHOCTH,

MO3BOJISIOMIUX TMPOTHUBOCTOATH HMICOJOTHH SKCTPEMH3Ma, HAIMOHAIN3MA, KCEHO(POOMH, KOPPYIIIHH,
JUCKPUMMHALIMM 1O COLMAIbHBIM, PEIUTHO3HBIM, PAcOBBIM, HALIMOHAJIBHBIM IPU3HAKAM U JPYTHUM
HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSIM;

. pa3palboTKy U pean3aluio MporpaMM BOCIUTAHUS, CIIOCOOCTBYIOUINX MPABOBOM, COLMAILHON U
KYJIbTYPHOH afanTaluy AeTeH, B TOM 4MCIIe JETEH U3 CEMEU MUTPaHTOB.

2. ITaTprOTHYECKOTO BOCIIUTAHUSA, KOTOPOE MIPEAYCMATPUBAECT:

. dbopMHUpOBaHHE POCCUIICKON TPAKIAHCKON UICHTUYHOCTH;

. dbopMupOBaHHE MATPHUOTU3MA, YYBCTBA TOPIOCTH 3a CBOIO POaMHY, TOTOBHOCTH K 3alIUTe
uHTepecoB OTeuecTBa, OTBETCTBEHHOCTH 3a Oynymiee Poccun Ha OCHOBE pa3BUTHSL NPOTrpaMMm
MaTPUOTHYECKOT0 BOCIIUTAHUS AETEH, B TOM YUCJIE BOCHHONIATPUOTHYECKOTO BOCIIUTAHUS;

. (GopMUPOBAaHHE YMEHHS OpPUEHTUPOBATHCA B COBPEMEHHBIX OOIIECTBEHHOMOIUTHUYECKUX
npoleccax, npoucxoasmux B Poccuu u Mupe, a Takke OCO3HAHHYIO BBIPAOOTKY COOCTBEHHOW MO3UIIUU
110 OTHOILIEHHIO K HUM Ha OCHOBE 3HAHUS U OCMBICICHHsI UCTOPUH, TYXOBHBIX LIEHHOCTEN U TOCTUKECHUIN
HaIlle CTpaHBbI;

. pa3BUTHE YBaKEHHUS K TAaKMM CHMBOJAM TOCyIapcTBa, Kak repO, ¢uar, rumH Poccuiickoi
denepanyy, K ©ICTOPUYECKUM CUMBOJIaM U aMsaTHUKaM OTedecTBa;

. pa3BUTHE IOMCKOBOM M KPacBEAUYECKOM NEATEIBHOCTH, JETCKOTO IT03HABATEILHOIO TYpPHU3Ma.

3. JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUsI, KOTOPOE OCYILECTBISAETCS 3a CUET:

. pa3BUTHUSL y JieTeil HPAaBCTBEHHBIX YYBCTB (YE€CTH, J0Jira, CIPABEIJINBOCTH, MHJIOCEPIUS U
ApyKeno0us);

. (GbopMUpOBaHUS BBIPR)KEHHOM B MOBEJEHUN HPABCTBEHHOM MO3UIMHU, B TOM YHCIIE€ CIIOCOOHOCTHU K
CO3HATEJILHOMY BBIOODPY /100pa;

. Pa3BUTHSL CONEPEKUBAHUSI U (POPMHUPOBAHUS TTO3UTUBHOIO OTHOIICHUS K JIIOJSIM, B TOM YHCIE K
JIML@AM C OTPAaHUYEHHBIMHU BO3MOXKHOCTSMHU 310pPOBbs U HHBAJIMIAM;

. cosieicTBUS (OPMUPOBAHUIO Y JIeTEH O3UTUBHBIX )KU3HEHHBIX OPUEHTUPOB U IJIAHOB;

. OKa3aHMsI IOMOILM JIeTSIM B BbIpaOOTKE MoJIeNiell MOBEICHUS B Pa3IMUHbBIX TPYJHBIX KU3HEHHBIX

CUTyallMsiX, B TOM 4YHCJIC HpO6J’IeMHBIX, CTPECCOBBIX U KOH(l)J'II/IKTHI)IX.
4. DCTETHYECKOTO BOCIIUTAHUS, KOTOPOC IIPEATIOIAaracT:

. NpUOOIIEHNEe K YHUKQJIbHOMY PpOCCHICKOMY KYJbTYpHOMY HAcle€AMIO, B TOM 4YHCIIE
TUTEPaTypHOMY, MY3bIKaTbHOMY, Xy/I0)KECTBEHHOMY, T€aTpaIbHOMY U KHUHEMaTOrpaguiecKkoMy;

. CO37IaHNE PABHBIX ISl BCEX JIETEH BO3MOXKHOCTEHN JOCTyNA K KYJIbTYPHBIM IIEHHOCTSIM;

. BOCIIMUTAHHUE YBXKEHUS K KYJIbTYpE, S3bIKaM, TPAIUIUSAM U 00bIYasiM HApPOAOB, MPOKHUBAIOIINX B
Poccuiickoit denepanuu;

. NpHOOIIEHNE K KIACCUYECKHMM U COBPEMEHHBIM BBICOKOXYI0KECTBEHHBIM OTEUECTBEHHBIM U
MHPOBBIM IIPOU3BEIECHUAM UCKYCCTBA U JINTEPATYPHI;

. MONYJISPU3ALMS POCCUUCKUX KYJIbTYPHBIX, HDABCTBEHHBIX U CEMEHHBIX LIEHHOCTEH;

. COXpaHEHHUE, TMOIJCPKKHM M PA3BUTHE DSTHUUECKUX KYJIbTYPHBIX TPAJAMIMA W HAPOJIHOIO

TBOPYECTBA.



5. ®u3NYeCcKOro BOCIMUTAHUS, (POPMHUPOBAHUS KYJIBTYPhl 3J0POBbS M AMOIMOHAIBHOTO OJAromnoirydus,
KOTOPOE BKJIFOYACT:

. (dbopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0pPOBBIO M MOTPEOHOCTH B 3710POBOM
oOpase KU3HH;

. ¢dopMHupOBaHHE CUCTEMbl MOTHMBAIMM K AaKTHMBHOMY M 3J0pPOBOMY 00pa3y JKW3HHU, 3aHATHSIM
(bu3MUECKOI KYJIBTYPOH U CIIOPTOM, Pa3BUTHE KYJIbTYPHI 30POBOTO MUTAHUS;

. pasBUTHE KYJIbTYpbl O€30HacCHON JKU3HEAEATENBHOCTH, MNPOQUIAKTUKY HAPKOTUYECKOH U
AJIKOTOJIbHOM 3aBUCHMOCTH, TA0AKOKYPEHHS M JPYTHX BPEIHBIX ITPUBBIYCK.

6. TpynoBoro BOCIUTaHUs, KOTOPOE PEATH3YETCSI TOCPEICTBOM:

. BOCHHUTAHUS YBKEHUS K TPYY U JIIOASIM TPYAQA, TPYAOBBIM JIOCTHKCHHUSM;

. dopmupoBaHHsS yMEHHUH ¥  HaBBIKOB  CaMOOOCTY)XMBaHUS, TOTPEOHOCTH  TPYAMTHCA,
T0OpPOCOBECTHOTO, OTBETCTBEHHOI'O U TBOPYECKOTO OTHOLICHHS K pa3HbIM BHAAM TPYAOBOH
NesITeIbHOCTH, BKJII0OYasi 00y4EeHHE U BBITIOJTHEHUE TOMAIIHUX 00sI3aHHOCTEH;

. pa3BUTHS HABBIKOB COBMECTHOW palOOThl, yMeHHUs padOTaTh CaMOCTOSITENIBHO, MOOWIN3YS
HEO0OXOIUMBIC PECYPCHI, MPABUIHLHO OIICHUBASI CMBICII U TIOCTICICTBUS CBOUX JICHCTBUIA;
. coJlelcTBUSL MPO(eCcCHOHAILHOMY CaMOOMpPEIEICHUI0, MPUOOIIEHUS K COIMAIbHO 3HAYMMOMN

JEeSTeILHOCTH ISl OCMBICTICHHOTO BEIOOpA mpodeccuu.
7. DKOJIOTHYECKOTO BOCITUTAHUS, KOTOPOE BKIIFOYALT:

. pPa3BUTHE DKOJIOTUYECKOM KYJIbTYpbl, OEpPEKHOIO OTHOILEHUS K POAHOM 3emile, IPUPOJHBIM
6orarctBam Poccuu u Mupa;
. BOCIIUTaHHUE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHHME IPUPOIHBIX PECYPCOB, YMEHUM U HABBIKOB

Pa3yMHOI'0O IIPUPOAOIIOIB30BaHNA, HCTCPIIMMOIO OTHOLICHUA K HeﬁCTBHHM, IIPUHOCAIIUM BPCO
OKOJIOTHH.
8. HeHHOCTCﬁ HAay4YHOI'O ITIO3HAHUSA, YTO MOAPA3YMEBACT:

. COJICHCTBUE TIOBBIIIEHUIO IIPUBJIEKATEIBHOCTH HAyKM JUIS IOJPACTaOLIEro IOKOJIEHUS,
HOJIEP>KKY HAyYHO-TEXHUYECKOI'0 TBOPUYECTBA JETEH;
. CO3JaHHME YCIOBUH JUIsl TOJy4YeHHUs JeTbMH JOCTOBEpPHON HH(pOpMaluu O MEepeIoBbIX

JOCTH)KEHHMSIX M OTKPBITUAX MHMPOBOM M OTEYECTBEHHON HAyKH, IOBBILIEHUS 3aMHTEPECOBAHHOCTU
MOJIPACTAFOIIIETO MTOKOJICHUS B HAYYHBIX IO3HAHUSAX 00 YCTPONCTBE MHpa U 00IIecTBa.

MertanpeamMeTHble pe3yJibTAThI:

- OBJIQ/ICHHUE HaBbIKAMHU CAMOCTOSTEIBLHOTO NMPUOOPETEHHs HOBBIX 3HAHUM, OpraHU3alu yueOHOM
NeSITeIbHOCTH, TIOCTAHOBKH IIeJieH, TMIaHUPOBAHUS, CAMOKOHTPOJSI M OIIEHKH pEe3yabTaTOB CBOEH
JACATCIIbHOCTH, YMGHI/IXMI/I HpCHBI/IZIGTI) BO3MOJKXHBIC pGSYJ'II)TaTI)I CBOUX I[CI\/'ICTBI/II\/JI;

- TMOHUMAaHHE PA3IUYUN MEXAY HMCXOJHBIMH ()aKTaMH U TUNOTE3aMH i MX OOBSCHEHHS,
TeOpCTI/ILICCKI/IMI/I MoAOCIAMU U peaJ'II)HBIMI/I O6’BCKTaMI/I, OBJIAICHUC YHI/IBCpCEU'II)HBIMI/I yqe6HBIMH
NEHCTBUSMH Ha TpUMepax THUIOTe3 Al OOBSICHEHHS H3BECTHBIX (AKTOB M IKCHEPUMEHTAIbHOMN
MIPOBEPKHU BBIIBUTAEMBIX THITOTE3; Pa3padOTKH TEOPETUICCKUX MOJIEIICH MPOIIECCOB WIIN SBIICHUH;

- TpUOOpeTeHHEe OMbITa CaMOCTOSITENBHOTO TMOWCKA, aHanu3a u orbopa wuHbopmanuu c
HNCITIOJIBb30BaAHUCM paSJ'H/I‘-IHI)IX NCTOYHUKOB U HOBBIX HHq)OpMaHHOHHLIX TCXHOHOFI/Iﬁ JJIA peHIeHI/ISI
MMOCTaBJIEHHBIX 3a/a4;

- (opmupoBaHHEe YMEHMH BOCHpPHUHUMATh, IepepadaTbiBaTh U NPEIBSABIATH HWH(OPMALMIO B
CIIOBECHOM, 00pa3HO¥, CUMBOIMYECKOW (opmax, aHAIM3UpPOBaTh U TMepepadaThiBaTh MOTYYCHHYIO
I/IH(l)OpMaU;I/IIO B COOTBETCTBHMM C IIOCTAaBJICHHBIMHU 3aJadyaMH, BBIJCIISITH OCHOBHOC COI[Cp)KaHI/Ie
MPOYUTAHHOTO TEKCTa, HAXOUTh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U U3JIarath €ro;

- pa3BI/ITI/Ie MOHOHOFI/I‘I@CKOI\/II 158 }IHaHOFI/I‘IeCKOﬁ pqu/I . YMeHI/ISI BI)Ipa)KaTB CBOM MBICIIN U
CIIOCOOHOCTH BBICIYIIMBATh COOECEHUKA, MOHUMATh €ro TOYKY 3pEHHs, MPU3HABATH MPABO IPYroro
yejoBeKa Ha HHOE MHEHUE;

- OCBOCHHE TPHUEMOB JCWUCTBUN B HECTAHJAPTHBIX CHUTYaIMSX, OBJIAJICHHE SBPUCTHUYECKUMU
METOJaMH PEeIIeHUs MPooIIeM;

- ¢opmMupoBaHUEe yMEHHH pabOTaTh B TPYIMIE C BBINOJIHEHHWEM Pa3IHYHBIX COIMAIBHBIX POJIEH,
MPEJICTaBIATh U OTCTAUBATh CBOM B3IJISIIIBI U YOCKICHUS, BECTH IUCKYCCHUIO

O0s13aTeIbHBINE MUHUMYM COJAEP/KAHUSA



®dusnka Kak HayKa. METOAbl HaydyHoro no3Hanus ®dusuka - QpyHnameHTanbHas HayKa O MPUPOJIE.
Hay4HbIC METOJBbI ITIO3HAHMS OKpPYXKAroLEro Mupa. Ponb 3kcriepuMeHTa U TEOpUU B MPOLIECCE NMO3HAHUS
npupoasl. MozenupoBaHue sIBIEHUN U 00bEKTOB Mpuponabl. HayuHble rUmoressl. posib MaTeMaTHKHU B
¢uznke. Du3nUECKUEe 3aKOHBI M TEOPUH, TIPAHUIBI UX MPUMEHUMOCTH. TMPHHLIUI COOTBETCTBHSL.
dusnyeckas KapTHHA MUPA.

Uro wm3yuaer ¢usuka. Dusmueckue saBieHums. Habmogmenuss wu ombiT.  Hayunoe
MHUPOBO33peHNE.MeXaHnyeckoe ABW)KCHHE, BUABlI JBWKEHUM, €ro XapakTepUCTHKH. PaBHOMepHOE
nBrokeHue Ten. CKopocTh. Y paBHEHUE paBHOMEPHOTO JABIKEHUA. | paQuKu MPSMOIMHEHHOTO ABMKEHHS.
CKopocTh IpU HEPAaBHOMEPHOM JIBHKEHUU. [IpsAMoMHEiHOe PaBHOYCKOPEHHOE JBUKCHHE. Y CKOPEHHUE.
CBobonHoe majgenue Ten. J[BrxeHue Tena, OpOIICHHOTO TOPU30HTANBHO. JBIKeHHE Tena, OpOIeHHOTo
10 YIJIOM K TOpPU30HTY. PaBHOMEpHOE IBHKEHUE TOYKH 110 OKPYKHOCTH.

MexaHuka

[IpyHIMI Cynepno3uuyMy CWI. 3aKOHBI JUHAMMKH. MHEPLMAIBHBIE CHUCTEMBI OTCYETA. IPUHIUI
oTHocuTenbHOCTH ['amuines. [IpocTtpaHcTBO M Bpemsl B KilacCMuecKOM MexaHuKe. Cuilbl B MEXaHHUKE:
TSKECTH, YIIPYTOCTH, TPEHHsI. 3aKOH BCEMUPHOI'O TATOTEHHs. Bec M HEBECOMOCTh. 3aKOHBI COXPAHECHHUS
UMITyJIbCA U MEXaHMUYECKOHN 3Hepruu. Vcnonbp3oBaHue 3aKOHOB MEXAHUKU Il OOBSCHEHUS JIBUKECHMS
HEOECHBIX TeNl W JUIsl Pa3BUTUS KOCMHUYECKUX MCCIEJOBAHUN. MOMEHT CHJIBL. YCIIOBHSI PaBHOBECHS
TBEPAOro Tena. MeXaHH4YecKoe IBM)KEHME W €r0 OTHOCUTENIBHOCTb. YPABHEHUS HPSIMOJIUHEHHOIO
PaBHOYCKOPEHHOI'O [BIKEHHS. J[BM)KEHHE IO OKPYKHOCTH C IIOCTOSSHHOM IO MOZIYJIK CKOPOCTBIO.
LenTpocTpeMurenbHoe yckopenue. [IpuHuun cynepno3suuuu cuil. 3aKOHbI JIMHAMUKU. WHEpLUATIbHBIC
cucreMmbl orcyera. IIpuHumn ortHocuTenbHOCTH ['anmies. MpocTpaHCTBO M BpeMS B KJIACCHUYECKOHN
MexaHuke. Cuiibl B MEXaHUKE: TSKECTH, YHPYTOCTH, TPEHHs. 3aKOH BCEMHPHOTO TITOTEHMs. BEC U
HEBECOMOCTb. 3aKOHBI COXPAaHEHHUS HMIyJbCa M MEXAHWYECKOM DHEPIUU. MCIOJIb30BAaHUE 3aKOHOB
MEXaHUKU Ui OOBSCHEHHs JBWKCHHS HEOCCHBIX Tel M IS Pa3BUTHS KOCMHYECKHX HCCIICIOBAHUIA.
MOMEHT cuiIbl. YCIIOBUSL PaBHOBECHS TBEPAOIO TEIIA.

Mexannyeckue KojeOaHus. aMIUIUTy[a, T[epuoj, dYacTora, ¢asza KonebaHuil. YpaBHEHHE
rapMoHu4eckux kojeOaHuil. CBOOOAHBIE W BBIHYXKICHHBIE KosiebaHus. Pe3zoHanc. ABTOKoJeOaHUS.
Mexanuueckue BoJIHBL. JlIMHA BOJHBL. YpaBHEHUE rapMoHHUYecKod BoiHbl. HabmioneHue u omnmcanue
pa3IMYHBIX BUAOB MEXAaHWYECKOTO IBM)KEHHs, PAaBHOBECHS TBEPAOIrO Teia, B3aUMOJCHCTBUS Tel U
OOBSICHEHUE AITHUX SIBJICHHH Ha OCHOBE 3aKOHOB JMHAMHUKH, 3aKOHa BCEMHUPHOTO TSTOTEHUS, 3aKOHOB
COXPAaHEHHs MMIIYJIbca M MEXaHW4eCKoW sHepruu. lIpoBeneHue 3KCIEpUMEHTAIBHBIX MCCIEN0BAHUN
PaBHOYCKOPEHHOT'O JIBJKEHHUS TeJ, CBOOOJHOIO TAaJEHHUS, JBWKEHUS Tel 10 OKPYKHOCTH,
K0JIe0aTeNbHOTO JBM)KEHUS Tell, B3auMoAencTBus Tell. [IpakThuueckoe npuMeHeHue Gu3NYecKux 3HaHUi
B IIOBCEIHEBHOW JKMU3HU I y4e€Ta: UHEPTHOCTH TEJI U TPEHMS IPH JIBH>KCHHM TPAHCIIOPTHBIX CPENCTB,
pEe30HaHCa, 3aKOHOB COXPAHEHUS YHEPTUU U UMITYJIbCA IIPU ACHUCTBUU TEXHUYECKUX YCTPOUCTB.

MouexyasipHas puzuka

AToMHCTHYECKAsl THUIOTE3a CTPOEHUS BEUIECTBA M €€ DJKCIIEPUMEHTAJIBHBIE JI0Ka3aTEIbCTBA.
Monens uaeanbHoOro raza. AGcomoTHas Temmneparypa. Temmneparypa Kak Mepa CpeHed KMHETHYeCKOM
DHEPrUM TEIUIOBOIO JBWKEHUs dYacTull. CBsA3b MEXAYy JaBICHMEM MWJCAIBHOIO ra3a U CpeaHel
KMHETUYECKOM YHEPTrUel TEIUIOBOI'O JABUKEHUS €r0 MOJIEKYJ. YpPAaBHEHHME COCTOSHMS HJCAJIbHOTO rasa.
N3onponeccel. I'paHULBI IPUMEHUMOCTA MOJEIN HACAIBHOrO rasa. MoJelb CTPOECHHS KUIAKOCTEH.
[loBepXHOCTHOE HaTSKEHUE. HACBINICHHBIE W HEHACBIIICHHbIC Napbl. BiaxHOocTh Bo3ayxa. Mopenb
CTPOEHMS TBEPABIX Tell. MeXxaHW4ecKHe CBOMCTBA TBEPIABIX Tell. V3MEHEHHMs arperaTHbIX COCTOSHUI
BenlecTBa. [lepBrlii 3aK0H TepMoaMHAMUKU. ArabaTHbBIN nporecc. Bropoit 3akoH TepMOIMHAMUKU U €T0
CTaTHUCTUYECKOE HCTONIKOBaHME. IlpuHimmnsl neiictBust TemioBelx MammH. KIIJ[ TeniaoBodl MamimHBL
[IpoGneMbl 3HEPreTUKHM W OXpaHa OKpYKarolled cpelpl. HaONIOJEHWE U OIMCaHUuE OpPOYHOBCKOTO
IBIKEHUs. [IOBEpXHOCTHOrO HATSKEHUs XUIAKOCTH, WU3MEHEHHMM arperaTHbIX COCTOSHMM BEILECTBa,
Croco00B M3MEHEHHUS BHYTPEHHEH YHEPrUH Tejla U 00bSICHEHUE 3THUX SIBJICHUM Ha OCHOBE MPe/ICTaBICHUM
00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH BEIECTBA U 3aKOHOB TepMoauHamukH. [IpoBeneHne u3mepeHHit
JABJIEHUS ra3a, BIAKHOCTU BO31yXa, YAEIbHON TEIUIOEMKOCTH BEUIECTBA, YAEIBbHON TEIUIOTHI IIABJICHUS
JIbJ1a; BBIIIOJIHEHUE DKCIIEPUMEHTAIIBHBIX UCCIIEN0BAHUM U30IIPOLIECCOB B ra3ax, IPEBpaICHUN BEILECTBA
U3 OJHOIO arperaTHOro COCTOSHUSI B Jpyroe. MpakTUYeCKOoe NpUMeHeHue (GU3NYECKUX 3HAHUM B
IIOBCEJTHEBHON JKHU3HU: IIPU OLICHKE TEIUIONPOBOJHOCTH U TEINIOEMKOCTH Pa3iINWYHBIX BELIECTB; MJIA
WCIIOJIb30BAaHUSl SIBJICHHSI OXJIAKICHUS >KUJAKOCTH IIPH €€ HCIApEHWH, 3aBHUCHUMOCTH TEMIIEpaTyphl



KUIIEHUSI BOJBI OT JABJICHHSA. OOBSCHEHHWE YCTPOWCTBA M NPHUHLMUINA JEHCTBHS MAapoOBOM M Ta30BOi
TypOUH, BUTaTelsi BHYTPEHHETO CrOPaHus, XOJIOAMIbHUKA.

JIeKTPOAMHAMHUKA

DJIeMEHTapHBIN ANEKTPUUECKUI 3apsi. 3aKOH COXPAaHEHHUS AIEKTPUUECKOro 3apsaaa. 3akoH KyioHa.
HanpsbxkeHHOCTS 2nekTpuyeckoro mnois. IIpuHiun cynepno3uuuu snekrpuyeckux nosed. I[loreHnman
ANEKTPUYECKOro mojs. [loTeHHManbHOCTh 3JIEKTPOCTATUYECKOTO MojsA. Pa3HOCTP MOTEHLMAIIOB.
[IpoBoHMKM B 3JEKTPUYECKOM Toyie. DIekTpuueckas eMkocTb. Konpencarop. JudnekTpuku B
JJEKTPUYECKOM TI0JIE. DHEpPrusi 3JIEKTPUUYECKOro mnouist. Jnekrpudeckud Tok. [locnepoBarenbHoe U
napajuieJIbHOE COCIMHEHHE MPOBOJHUKOB. DJIEKTPOABMXKYIIas cuia (31c). 3akoH Oma aJis MOJIHOM
JNEKTPUYECKON Lienu. OJIEKTPUYECKHMI TOK B MeTaulaX, >KMAKOCTIX, Ta3ax M Bakyyme. llmazma.
[TonynpoBOIHUKHU. CobcTBeHHas u IIpUMeECHas IIPOBOJIUMOCTH IIOJIYIIPOBOIHUKOB.
[TonynpoBonuukoBeiii quosa. [lomynmpoBonnukoBbie mpuOopbl. Muaykuuss maruutHoro mnoss. Cuna
Awmmnepa. cuna Jlopeniia. MaroHuTHbIM TOTOK. 3aKOH 3yieKTpoMarHuTHOM mHaykuuu dapanes. [IpaBuiio
Jlenna. DnextpousmeputenbHbie npuOopbl. CamouHAyKIus. VHIYKTUBHOCTb. DHEPruss MarHUTHOTO
nmoJyiss. MarHuTHbIe CBoiicTBa BemiecTBa. KoseOaTenbHblii KOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC
KosieOaHusl. BBIHYKJICHHBIC AJIEKTPOMAarHuTHbIEe Kosiebanus. [lepeMeHHbIN TOK. KOHACHCATOp U KaTyIIKa
B LIENIM IEPEMEHHOI0 TOKa. AKTUBHOE CONPOTHUBIICHHE. DJIEKTpUuYeCKHil pe3oHaHc. [IpousBojcTso,
nepenavya U NoTpediieHne FIEKTPUUECKON dHEPrun. DIeKTpOMarHuTHoe noje. Buxpesoe anexkTpuueckoe
nosie. CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJH. CBOMCTBAa 3JIEKTPOMATrHUTHBIX H3JIyuyeHUH. [IpuHIumnbI
paauocBs3u U TeneBuaeHus. CBET Kak djeKkTpomMarHutHas BonHa. CkopocTh cBera. MHTepdepeHuus
ceeta. KorepentHocts. [dudpakmus cera. dudpakmuonnas pemerka. [lomspusanus cBera. 3aKOHBI
OTpakeHus U npenomiieHus cseta. [lomHoe BHyTpeHHee oTpaxeHue. Jucnepeus cBera. Pa3nuyunbie BUIbI
AJIEKTPOMAarHUTHBIX U3JyYEHUH U UX MpaKkTudyeckoe npuMeHenue. @opmyiia TOHKOHU JuH3bl. OnTHYecKue
npubopsl. Pazpemaromias crnocoOHOCTh onTHueckux mpudopo. IlocTymarsl crnenuanbHOM TEOopUU
OTHOCHUTENIbHOCTH OWHIITeHHA. [IpocTpaHCTBO M BpeMs B CHELMAIbHON TEOPUU OTHOCHUTEIBHOCTH.
[Tonnas sHeprus. DHeprus nokos. PenaruBuctckuil umnyibe. CBs3b NOJHON SHEPTHU C UMITYJIBCOM U
Maccoit tena. Jlegext maccel u sHeprus cBsi3u. HaOmioneHrne U onucaHne MarHuTHOTO B3aMMOJIEHCTBHS
MPOBOJAHUKOB C TOKOM, CAMOMHAYKIIMH, OJJIEKTPOMATHUTHBIX KOJEOAHUM, W3JIy4eHUS U MpHeMa
AJIEKTPOMArHUTHBIX BOJH, OTPaXXCHHUsS, MPEIOMJICHUS, TUCTIEPCHH, HHTephepeHIuH, AU(paKIud |
MOJIAPU3AllMU CBETa; OOBSCHEHUE STUX SIBIICHUI. MPOBEICHUE M3MEPEHUI MapamMeTpoB SJIEKTPUUECKUX
LENeH MIPHU MOCIEAOBATENIbHOM U IApPAJUIEIBbHOM COEAVMHEHUSX JJIEMEHTOB LENH, 3JC U BHYTPEHHETO
CONPOTHBIIEHUSI MCTOYHMKA TOKA, DJJIEKTPOEMKOCTH KOHICHCATOpa, WHAYKTUBHOCTH KaTyILKH,
MOKa3aTessl MPEJOMIICHMs BEIIECTBA, JJIMHBI CBETOBOW BOJIHBI; BBINOJHEHHUE HKCIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM 3aKOHOB JJIEKTPUUYECKUX LIENEN MOCTOSHHOIO U NEPEMEHHOIO TOKA, SBJICHUN OTPaKEHUS,
IpesoMiieHus, uHTepdepeHIy, TudpaKuy, TUCIIEPCUH CBETA. TPAKTUUECKOE TPUMEHEHNE (PU3HUUECKUX
3HaHUIl B MOBCEJHEBHOHN JXKU3HU U CO3HATENBHOTO COOIOEHUS MpaBuil 0e30MacHOro oOpalieHus ¢
ANEKTPOOBITOBBIMU MpUOOpamMu. 00OBSICHEHUE YCTPOICTBA U MPUHIMIA JEHCTBUS (PU3NYECKUX TPUOOPOB
U TEXHUYECKHUX OOBEKTOB: MYJIbTUMETPA, MOJIYHNPOBOJHHUKOBOIO AMOJA, AJIEKTPOMArHUTHOIO pele,
JUHAMHKa, MUKpPO(OHA, 3JIEKTPOJBUraTelNsl MOCTOSHHOTO M MEPEMEHHOT0 TOKa, 3JIEKTpOreHepaTopa,
TpaHchopMaTopa, JIylbl, MUKPOCKOIA, TEJIECKOIa, ClieKTporpada.

KBanroBas ¢pusuka

I'unotesa [lnanka o xkBaHTax. Gotoaddext. onbiTel A.I'. CToneroBa. ypaBHeHHe DHHIITEHHA A
¢dorordpdekra. Poron. onbiTel I[I.H. Jlebenea m C.M. Basunosa. IlmanerapHas Monens aroma.
KBanToBbie moctynatel bopa m nuHeituateie cnekTpbl. ['mnoresa ne bpoiins 0 BOJHOBBIX CBOMCTBax
gactull. Judpakmus snektponoB. CooTHoimeHue HeompeneneHHoctei ['eitzenOepra. CrioHTaHHOE U
BBIHYKJICHHOE U3JIy4EHHE CBETA. JIa3€PHI.

Mopenn cTpoeHHst aTOMHOro snapa. SAnepHsie cuibl. HykinoHHas monens sapa. DHEPrus CBS3U
anpa. SlnepHele crnekTpbl. SnepHble peakuuu. LlenmHas peakuus neneHus saep. SaepHas dHepreTuka.
TepMosinepublii  cuHTe3. PammoakTuBHOCTH. Jlo3uMeTpus. 3aKOH  paJMOAKTUBHOTO  pacraja.
CraTucTHYeCKM XapakTep IPOLECCOB B MHUKPOMHUpE. DJIEMEHTapHble 4acTHLbl. DyHIaMEHTAJbHBIE
B3aMMOJICHCTBUS. 3aKOHBI COXpaHEHHUs] B MUKpoMmupe. HabmoqeHne 1 onucaHue ONTUYECKUX CIIEKTPOB
U3IY4YEeHUs: U ToriouieHus, Gotorddexra, paauoakTUBHOCTH; OOBSICHEHHE 3THUX SIBJICHUH Ha OCHOBE
KBaHTOBBIX IPEJICTABJICHUN O CTPOEHMM aToMa M aTOMHOro sjapa. IIpoBeneHue skcrepMMeEHTaIbHBIX
uccienoBaHuil sBieHus Goroddexra, MuHEeHUaThIX creKTpoB. OOBSICHEHUE YCTPOWCTBA M MPHUHIIMIIA



AecTBUs (PU3NYECKHX MPUOOPOB M TEXHMYECKMX OOBEKTOB: (POTOIJIEMEHTa, Jla3epa, ra3opaspsiiHOrOo
CYeT4YMKa, KaMepbl BuiibcoHa, My3bIpbKOBOI KAMEPBHI.

Ctpoenne BcesieHHoit

ConHeyHast cucreMa. 3Be3[bl M HMCTOYHUKM UX dHepruu. CoOBpeMEHHbIe NPEACTaBICHUSA O
IIPOUCXOXACHUM U SBOJIIOLMM colHOA W 3Be3d. Hama ramaktuka. [Ipyrue  rajakTHKW.
IIpocTpaHcTBEeHHBIE MaciITaObl HabarOAaeMoi BceleHHOH. IIpuMeHMMOCTh 3aKOHOB (DU3HMKH JUIS
OOBSICHEHUSI TPUPOABI KOCMHUYECKHX 00bekToB. "KpacHoe cmemieHne" B CIEKTpax TalaKTHK.
CoBpeMeHHbIE B3IVl HA CTPOEHUE M 3BOJIOLMIO BceleHHOM. HalOmroneHue m omnmcaHue JBHKEHUS
HebecHbIX Teln. KoMmbloTepHOE MO/ICTMPOBAHNE IBUKECHUS HEOCCHBIX TEIL.

Coaepxxanue kypca ¢pusuku (10-11kaacenl, npoguiib)
10 xaacc (170 yacoB B roj, S 4acoB B HeJ1eJI10)
BBeaeHue (1 u)

®dusuka - HayKa o MpUpoe. HaOIoIeHNE U ONUcaHue (PU3NUECKUX SBICHUH. (GU3MUECKUl HIKCIIEPUMEHT.
MOJICTTUPOBAHUE SIBJICHUI U OOBEKTOB MPUPOIBI. U3MEPEHHE (PH3NUECKHUX BEIMUWH. MOTPEITHOCTH
M3MEpEeHUl. MeXAyHApOIHAs CUCTEMA eIMHUIL. (PU3NYECKUE 3aKOHBL. pOJib (PU3MKU B (POPMUPOBAHUU
Hay4YHOU KapTHUHBI MUpa.
JesaTenbHOCTh, HAalTpaBJIEHHAS HA PAa3BUTHE MO3HABATENbHBIX Y Y JI:

1. Awnanu3 noHsTUH

2. Knaccuduxkanus (B ToM 4nciie, moa00op KpUTEpUeB I KiacCu(OUKAIIN )

3. TlepepaboTka mHpOpPMAIHK U3 HECKOJIBKUX HWCTOYHUKOB.

4. TlpeobpazoBanue oHOM (HOPMBI KOAUPOBAHUS UH(DOPMALIUU B IPYTYIO

5. CwmpbIcI0OBOE UTEHUE

JlesTenbHOCTh, HANPABJICHHAS HA PA3BUTUE KOMMYHUKATUBHBIX U JIMYHOCTHBIX Y VYJI:

1. JluanmoroBas esATE€ITbHOCTh

2. TlocTaHOBKa BONPOCOB, BKIFOUYCHHUE B ITOJTHIIOT

JlesTenbHOCTh, HANPABJICHHAS HAa pa3BUTHE pedieKcuBHBIX Y Y /I

1. TlocraHoBKa 1e/€l Mo3HABATEIBHOM NESITEIBHOCTH

2. IlnanupoBaHue coaep>KaHus AeSITENbHOCTU

OcCHOBHBIE HAIPABJICHHS] BOCHUTATEIHHON 1€ATEIbHOCTH:

1,2,3,5,8

Kunemaruka (25 )

Urto uzyuaet ¢pusuka. Gusznueckue sieiaeHust. Habmoaenus u onbitT. Hayunoe
MHUPOBO33peHne.MexaHndyeckoe ABMKEHHUE, BUbI ABUKCHNMN, €T0 XapaKTEPUCTUKH. PaBHOMEPHOE
nBukeHue ten. CKopocTb. YpaBHEHHE paBHOMEPHOTo ABMkeHUs. ['paduku npsSsMOIMHEHHOTO TBUKEHHUS.
CkopocTb ITpy HEpaBHOMEPHOM JBMKEHHHU. [[psMoIHEiHOE paBHOYCKOPEHHOE ABUKEHHE. Y CKOPEHHUE.
CBobOoaHOe najzienue tel. JIBmkeHne Tena, OpoleHHOro ropu30HTalIbHO. J[BukeHue Tena, OpoeHHOTro
IO YIJIOM K TOpU30HTY. PaBHOMEpHOE IBUIKEHHUE TOYKHU 110 OKPYKHOCTH.

JeMoHCcTpPAaLUM:

OTHOCHUTENBHOCTD IBHKEHUS.

[IpssMonrHENHOE U KPUBOJIMHEWHOE IBUKECHUE.

3anuch paBHOMEPHOTO U PABHOYCKOPEHHOTO JIBHKEHHUS.

[Tagenue Ten B Bo3nyxe U 6€3BO3AYIIHOM IIpocTpaHcTBe (TpyOku HproToHA)

HanpaBiieHne ckopocTH NpH IBUKEHUU TeJIa 0 OKPYKHOCTH.

Jlabopamopnasa pavoma Nel «13yueHne paBHOYCKOPEHHOTO JIBF)KCHHS TeJay

«M3yueHue 1BUKEHUS Tela TI0 OKPYKHOCTH»

3Hamy: MOHATHS: MAaTEPUAIIbHASI TOYKA, OTHOCHTEIBHOCTh MEXaHUYECKOTO JABUKEHUS, IIyTh,
nepeMeIeHne, MrHOBeHHasi CKOPOCTh, YCKOPEHHE, aMILJIUTY/1a, IEPHOJ, YacToTa KoJeOaHuH.

Ymemu: onbp30BaThCs cCEKyHIAOMEpPOM. M3MepsATh U BBIYUCIATH (hU3HUecKUe BEIUUHHBI (Bpems,
paccTosiHue, CKOPOCTb, yCKOpeHue). YUTaTh U CTpOUTh rpauKu, BhIpaXKarolue 3aBUCUMOCTb
KMHEMAaTUYEeCKUX BEJIMYMH OT BPEMEHHU, P PAaBHOMEPHOM M PaBHOYCKOPEHHOM ABM)XEHUAX. PemaTh
IIPOCTEUILINE 3a1a41 HA ONPEIEICHUE CKOPOCTH, YCKOPEHMS, IIyTU U NIEPEMEILCHUS TIPU
PAaBHOYCKOPEHHOM JIBH’)KEHHH, CKOPOCTH M YCKOPEHUS ITPHU ABUKEHUU TeJIA 10 OKPYKHOCTH C



MOCTOSTHHOM 10 MOJYJTIO CKOPOCTHI0. M300pakarh Ha YepTeke MpU PEIIeHUH 3a7a9 HalpaBIeHUs
BEKTOPOB CKOPOCTH, YCKOpPEHHUS. PaccuuThiBaTh TOPMO3HOM IMyTh. OLIEHUBAaTh U aHAJIU3UPOBATH
uHpopmanuio o teme «KuHemarukay cogepxaryrocs B cooduienussx CMU, MatepHeTe, Hay4yHO-
MOMYJSIPHBIX CTaThAX.

JlesITeIbHOCTh, HAIpaBJACHHASI HA PAa3BUTHE ITO3HABaTeIbLHBIX Y Y I

1. Awnamu3 NoHSATHHI

YcranopneHue aHaJIOT Uit

Knaccudukanms (B ToM guciie, moadop KpUTEpUEB s KilacCu(DUKaIIIN)

VYcraHoBiaeHue TPUUYUHHO-CIIEICTBEHHBIX CBSI3€M U TOCTPOCHUE JIOTHUYECKUX 3aKIIIOUCHUM
MoaenupoBaHue SIBICHUN U TIPOLIECCOB

[TepepaboTka nH(GOPMALIUY U3 HECKOJIBKUX HCTOYHHKOB.

[IpeobpazoBanue o0HOM GOPMBI KOTUPOBAHUS HHGOPMAITUHU B APYTYIO

CMBEICIIOBOE UTCHHUE

HcnonszoBanne UK T-TexHomoruit

JleaTeIbHOCTh, HAIpaBJACHHAS Ha Pa3BUTHEC KOMMYHHMKATUBHBIX M JUYHOCTHBRIX YV JI:

1. Pabora B rpymre, B mape

VYyacTtue B AMCKYCCHUAX

JwnanoroBas aesTEIbHOCTD

Pazpabotka 1 yqactue B KOMMYHUKAaTUBHBIX TPEHUHTAX (YIPaKHEHHSIX )

HcnonszoBanne UK T-TexHomorui

JlesaTenbHOCTh, HAIIpABIEHHAA Ha pa3BUTHE pediieKcuBHbBIX YVY /I

1. IlocTaHOBKa IieJIel ITO3HABATEIbHOMN AeITEILHOCTH

CaMOKOHTpOJIb U CaMOOIIEHKA [TO3HABATEIILHOU e TEIIHHOCTH

Br160p crioco6oB nesTeTbHOCTH

[Tpunstue pemenust 06 yueOHOM B3aMMOICHCTBHH

Koppekuust o6HapykuBaeMbIX B Ipoliecce Y4eHUs HH()OPMALIMOHHBIX TPOOETIOB
[InanupoBanue conepkaHus AeITEILHOCTH

OcHOBHBIE HaIpaBJICHUS BOCIUTATEILHON JCSITCIHLHOCTH

3,4,5,6,8

©CoOoNoA~WN
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SEGRFREN

Junamuka (204)
BiaumopeiictBue ten B mpupoje. SAsnenne nnepuuu. | 3akon Hetotona. MHepImanbHbIE CHCTEMBI
orcuera. [Tonsitue cuibl — kak Mepbl B3aumoierctBus Tei. |l 3akon Herotona. 111 3akon HeroToHa.
[IpuHiun oTHOCUTENBHOCTH [anumnes.

SIBnenue TaroreHus. I'paBUTaliOHHBIE CHIIBL. 3aKOH BCEMHPHOTO TSAroTeHus. [lepsas kocmuueckas
ckopocTh. Bec Tena. HeBecomocts u neperpysku. edopmarus u cuia ynpyroctu. 3akoH ['yka. Cuiisl
TpPEHHUSI.

Hmnynbe Tena 1 UMIYJbC CUIIBL. 3aKOH COXpaHEeHUs UMIynbca. PeakTuBHOE ABIKeHHe. PaboTa cuibl.
MexaHnueckasi )Heprus Tejna (MOTeHIMaJbHas U KUHEeTUYeCcKas). 3aKOH COXPAHEHHUS U IPEBpalleHUs

SHEPTUH B MEXAHUKHU.
Jlabopamopnas padboma Ne2 «V3ydenue 3aKoHa COXPaHEHUS MEXaHUUICCKOW SHEPTHI
JdeMoHcTpaNUM:

[IposiBneHue nnepuu.

CpaBHeHHUE Macchl Tell.

Bropoii 3akon HeroToHa

Tperuii 3akoH HerotoHa

. Bec Tenma nmpu yCKOpeHHOM NOIbEME U MTAaJICHUN Tea.

. HeBecomocTs.

. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT BEJIMUYUHBI eopMaIiu.
. Cunel TpeHHUs TOKOS1, CKOJIBKEHUSI U KaUEHUSI.

. 3aKOH COXpaHEHUs NMITYJIbCa.

. PeakTuBHOE ABUXKEHUE.

. I3MeHeHune sHepruu Teia npyu COBEpIIEHUH padOThI.

. [lepexo NOTEHIIMAIBHON SHEPTUH TEIA B KHHETHYECKYIO.



3Hamy: MOHATHS: Macca, CiiIa (Cuia TSHKECTH, CUJla TPEHHUS], CHJIa YIIPYTOCTH ), BEC, HEBECOMOCTb,
HMMITYJIbC, HHEPIIHAJIbHAS CUCTEMa OTCYETa, padoTa CUJIBI, MOTEHIINATbHAS U KHHETHYECKas YDHEPTHs,
3aKoHbI ¥ IPUHLUIBL: 3aK0Hbl HbI0TOHA, MPUHILIUIT OTHOCUTENILHOCTH ["anumes, 3aKkoH BCEMUPHOTO
TSATOTEHUS, 3aKOH ['yKa, 3aBUCHMOCTb CUJIbI TPEHHS CKOJIbKEHUSI OT CUJIBI IaBJICHUS, 3aKOH COXPaHEHUS
HMMITYJIbCA, 3aKOH COXPAHECHUS U MTPEBPALLICHUS SHEPTUU.
[IpakTHueckoe NprUMEHEHHE: TBUKECHUE UCKYCCTBEHHBIX CITYTHUKOB O] ICHCTBUEM CHUJIBI TSKECTH,
pPEaKkTUBHOE IBMKEHME, YCTpOorCTBO pakeTsl, KII/ MammH 1 MeXaHU3MOB.
Ymems: n3MepATh U BEIYUCIATH (PU3NYECKUE BETMYUHBI (MAcCy, CHITY, )KECTKOCTh, KO OUITMEHT
TPEHUs1, UMITYJIbC, paboTy, MoutHOCTh, KII/] Mexanu3moB,). UuTate U cTpOUTH rpaduKu, BEIPAKAIOIINE
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AedopManuu. Pemars nmpocreimme 3a1aun Ha Onpe/IeICHUE MacChl,
CHWJIBI, UMITYJIbCa, pa0OThI, MOITHOCTH, SHepruu, KIT/1. 300paxaTs Ha YyepTexe Mpu pelieHUH 3a1a4
HaIMpaBJICHUS BEKTOPOB YCKOPEHMS, CUJIbI, UMITYJIbCa Tejla. PaccunuThIBaTh CUJIbI, ICHCTBYIOIINE HA
JIETYMKA, BEIBOJISAIIETO CAMOJIET U3 MMKUPOBAHUS, M HA ABMKYIIUKCS aBTOMOOWIIb B BEPXHEH TOUKE
BBIITYKJIOTO MOCTA; OIPEALIATh CKOPOCTh PAKETHI, BArOHA MPU aBTOCIICTIKE C UCIIOJIb30BAaHUEM 3aKOHA
COXPAHEHHUS UMITYJIbCA, & TAKIKE CKOPOCThH TeJla MPU CBOOOIHOM I1aJICHUU C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHHUs MeXaHW4YecKor sHeprun. OLeHUBaTh M aHAIM3UPOBATh HH(POPMAIIUIO TI0 TeMe «JlmHaMuKay
comepskamtytocs B coodmenusx CMU, MHTepHeTe, HayYHO-TIONYJISIPHBIX CTAaThsIX.
JesTenbHOCTh, HaIpaBJICHHAs Ha Pa3BUTHE ITO3HABATEIbHEIX Y Y J1:
1. AHnanu3 noHATHI
YcTaHOBICHHE aHATIOT UM
Knaccudukanus (B ToM uncie, mogdop KpUTEpHEB IS KIaCCUPUKAIIH)
YcraHoBieHHE IPUUUHHO-CIICICTBEHHBIX CBSI3€M U MOCTPOCHUE JIOTHYECKUX 3aKIFOUEHU I
KoaupoBanue nHpOpMAIK pa3TMIHBIME CIIOCO0aMU (M3 OJHOTO UCTOYHUKA):
MoaenupoBaHue SIBJICHUM U TIPOLIECCOB
[IpeobOpaszoBanue ogHOI (PopMBI KOAMPOBAHUS HHPOPMAITUH B JPYTYIO
CMBICIIOBOE UTEHUE
Hcnonw3oBanue MKT-TexHomorui
JeaTenbHOCTh, HANIPABJICHHAS HA PA3BUTHE KOMMYHUKATUBHBIX M JIMYHOCTHBIX Y'Y /I:

1. PabGora B rpymme, B ape
2. VYwuyacTHe B TUCKYCCHSIX
3. JluayioroBasi 1eSITEIbHOCTD
4. TlocraHOBKa BOMPOCOB, BKIIFOUEHUE B TOJIHIIOT
5. Hcnonp3oBanue UKT-TexHonorui
JlesTenbHOCTh, HAMPABJICHHAS HA pa3BUTHE pediekcuBHBIX Y Y /I

1. TlocraHoBKa IeNIei MO3HABATEILHON AEATCIIBHOCTH
2. CaMOKOHTpPOIb M CAMOOIICHKA IMO3HABATEIHHOU AEITETbHOCTH
3. BwIO0p cI0CO00B JACATEIEHOCTH
4. Koppekius oOHapyKHUBAaEMBIX B IpoIlecce YueHUs HH(OPMALMOHHBIX TPOOEIOB
5. IlnanupoBaHue COAEPKAHUS JACSITEIBHOCTH

OcHOBHbBIC HAIIPABJICHUS BOCIIUTATCIAbHON ASITCILHOCTH
3,4,5,8

©CoOoNORsWN

OcHOBBI MOJIEKYJISIPHO-KHHeTHYeCcKoil Teopuu (47 yaca)
CrpoeHnne Bemecta. Mosnekyina. OCHOBHBIE IOJO0XKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHUS
BelIeCTBa. DKCIEPUMEHTAIbHOE 10KA3aTeIbCTBO OCHOBHBIX MOJIOXKEHHUH Teopuu. bpoyHoBckoe
nskeHue. Macca monekyn. KonmnuectBo BemiectBa. CTpoeHue ra3000pa3HbIX, KUAKUX U TBEP/BIX TEIL.
W neanbHelil ra3 B MOJIEKYISIPHO-KUHETUYECKON TEOPHUN.
CpenHee 3HaueHME KBaJpaTa CKOPOCTH MoJIeKyll. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON
teopun. TemnepaTypa u TEIIOBOe paBHOBecHe. AOGCOIOTHAs TemnepaTypa. Temmneparypa - mepa
CpenHel KuHeTuYecKo! 3Heprun. M3Mepenne ckopoctu Mosekysl. OCHOBHBIE MaKpOIlapaMeTphl rasa.
VYpaBHEHHE COCTOSHUS UACATBHOTO ra3a. ['a30Bble 3aKOHBI. 3aBUCUMOCTh JIaBJIEHUS! HACHIIIIEHHOT'O Tapa
ot Temreparypsl. Kunenue. Bnaxxnocts Bo3ayxa u ee uamepenue. Kpucrammnueckue u amopdHsie Tena.
Jlabopamopnas paboma Ne3 «OnbiTHAs poBepka 3akoHa [ eit-Jlroccakay
JdeMoHcTpanum:
OnbIThl, JOKa3bIBatoLIMe OCHOBHbIE noaoxkeHuss MKT.



MexaHU4YeCKyI0 MOJIETb OPOYHOBCKOTO JBUKCHHUS.

B3anMocBs3s Mex 1y TeMIepaTypoi, JaBJICHHEM U 00BEMOM JIJIsl JaHHOM MacChl rasa.
N3orepMuueckuii nmporecc.

N3o0apHsIii mporiecc.

N3o0xopHsIi IpoLecc.

CBoiicTBa HACBIIICHHBIX MApOB.

Kunenue Boabl Ipu NOHUKEHHOM JaBJICHUU.

Y CTpoicTBO NPUHIUIT ICHCTBUS IICUXPOMETPA.

KonaeHcaunoHHbI TUTPOMETP, BOJIOCHOW TUTPOMETD.

Moaenu KpUCTaUIMYECKUX PEIIETOK.

Pocr xpucramnos.
3Hamb: TIOHATHUSA: TEIIOBOE JIBUKEHUE YACTHUI; MACChl M pa3MepPhl MOJIEKYJT; UCaIbHbIN ra3;
M30TEPMHUUECKUI, N30XOPHBIN, M300apHBIN U aAa0aTHBIN MPOIECCh; OPOYHOBCKOE IBUKECHHUE;
TeMrieparypa (Mepa CpelHe KHHETHIECKOM YHEPTUH MOJICKYJI); HACBIIICHHBIE M HEHACBIIICHHBIE TIaphl;
BIIQXKHOCTh BO3/IyXa; aHU30TPOITUU MOHOKPHUCTAIUIOB, KPUCTAJUTMUECKUE U aMOP(HBIC Tela; YIPYTHe U
MJIacTHYECKUe AehopMaIiiu.

3aKoHbBI M POPMYJIIBI: OCHOBHOE YPaBHEHHE MOJICKYIISIPHO-KHHETUIECKOW TEOPUH, YPABHEHUE
MenaeneeBa — KianelipoHa, CBsi3b MEX/y HapaMeTPaMH COCTOSIHUS ra3a B U30IPOIECcCax.
[IpakTrueckoe MPUMEHEHHE: UCTIOIb30BAHNE KPUCTAIIJIOB U APYTUX MAaTEPUAIIOB

Y TEXHHUKE.

Yumemuw: pemaTe 3a1a4 Ha pacyeT KOJIMYECTBA BELIECTBA, MOJSPHON MACCHI, C HCII0JIb30BAHUEM
OCHOBHOT'O YpaBHEHHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU ra30B, ypaBHEHUs] MeHieneeBa —
Kiraiinepona, cBsi3u cpeiHEel KNHETUYECKOW SHEPTUHU XA0TUYECKOIO IBUKEHUS MOJIEKYJI U TEMIIEPaTyphI.
Yurtath U CTPOUTH rpaUKH 3aBUCUMOCTH MKy OCHOBHBIMHU MTapaMeTpaMH COCTOSIHUSA ra3a.
[Tonp30BaThCs ICUXPOMETPOM; OIIPENEIATH SKCIEPUMEHTAILHO TTapaMeTpbl COCTOsIHUS ra3a. OleHUBaTh
U aHaNM3upoBaTh HHPopManuio o Teme «OCHOBBI MOJIEKYJIAPHO-KHHETUYECKON TEOpUM»
cozepraityrocs B coodmenusx CMU, ntepueTe, HaydHO-TIONYJISPHBIX CTAThAX.
JesTenbHOCTh, HAalTpaBJIEHHAS HA PAa3BUTHE O3HABATENbHBIX Y Y JI:
1. AHanu3 noHATHI

YCcTaHOBJIEHHUE aHAIOTUIA

Knaccudukanus (B ToM uncie, moa00p KpUTEPHEB IS KiIacCu(HUKAIIIM )

YcraHoBIEeHNE TPUUYUHHO-CIIEICTBEHHBIX CBS3€H U IOCTPOEHUE JIOTHUYECKUX 3aKIIIOUEHUN
MopenupoBaHue SBICHUNA U MPOIIECCOB

CMBICTIOBOE UTEHUE
. HMcnonw3oBanue MKT-TexHomorni

JledaTenbHOCTh, HANIPABJICHHAs HA PA3BUTHE KOMMYHMKATUBHBIX M JIMYHOCTHBIX Y Y /I:

1. Pabora B rpymre, B mape

2. VYwuyacTHe B TUCKYCCHSIX

3. JluayoroBasi IeSIT€IbHOCTD

4. Hcnonw3zoBanne MKT-TexHOMOTMI
JlesITenbHOCTD, HaIpaBJIEHHAs Ha pa3BuThe pediekcuBHBIX Y VY /I

1. TlocraHOBKa Iie/eH MO3HABATEIBLHOM NEITEIBHOCTH

2. CaMOKOHTpPOJIb M CAMOOIICHKA IT03HABATEIIHLHON ACSITETLHOCTH

3. BBI00p cI0cOO0B AEATENBHOCTH

4. Koppekuus oOHapyKHBaeMbIX B MpoIlecce yueHUs: HHPOPMAIMOHHBIX TPOOEIOB

OcCHOBHBIEC HallpaBJICHHUS] BOCIIUTATEILHON AESTEIbHOCTH.

1,2,3,4,7,8

NOUIEWN

OcHoBbI TepMoanHaAMuKH (15 yacos)
Buytpennss sueprusi. Pabota B rTepmonunamuke. KonnuecTBo TEIUIOTHL. Y iebHas TETII0OEMKOCTb.
[TepBsiii 3akoH TepmoanHaMuki. [[Topsaok u xaoc. HeoOpatuMocTh TeIIoBIX mpoiieccoB.| [TpuHIMIbI
nevictBus termioBoro asuratess. JIBC. quzens. KIIJ[ TerioBsix aBuratenei.
JdeMoHcTpaLUM:
CpaBHeHME YIENbHOM TETNIOEMKOCTHU ABYX Pa3IUYHBIX KUIAKOCTEH.



W3meHeHne BHYTpEHHEH SHEPTHH TeNa MPH TeIIonepeiade U COBEPIICHUHN paOOTHI.
N3menenune TemriepaTypbl BO3yxa IpH ainadaTHOM PACIIUPEHUN U CKATHH.
[IpuHIMIT NEHCTBUS TEIUIOBOW MAILIMHBI.

3Hamb: NOHATUS: BHYTPEHHSS SHEPTHUs, padoTa B TEPMOIUHAMUKE, KOJTHYECTBO TEIUIOTHI. y/IEIbHAS
TEIJIOEMKOCTh HEOOPAaTUMOCTh TEIIOBBIX MTPOLIECCOB, TEIUIOBHIC IBUTATEIH.

3aKoHBI M POPMYJIBL: TIEPBBINA 3aKOH TEPMOIMHAMHUKH.

[IpakTueckoe NpUMEHEHUE: TEIUIOBBIX JABUraTeNIeld Ha TPAHCIIOPTE, B SHEPTreTHUKE

U CETTbCKOM XO3SHCTBE; METOIbI MPOPMIAKTUKN M OOPHOBI € 3arpsA3HEHUEM OKPYKAIOIIEH CPEJIbL.
Ymemu: peniath 3a/1a4i Ha IPUMEHEHHE TIEPBOTr0 3aKOHA TEPMOJAMHAMUKH, Ha pacyeT paboThl ra3a B
nzobapuom npouecce, KIT/[ TermoBsix asurateneil. Beraucnare, paboTy raza ¢ nomorpo rpaduka
3aBHCHMOCTH J1aBlieHUs OT o0bema. OLeHuBaTh U aHaIU3UpoBaTh HH(popMaluio 1o reme «OCHOBBI
TEPMOJUHAMUKI» CoIepKairyrocs B coodmenusx CMU, NnTepHeTe, HAYYHO-TTOMYISIPHBIX CTaThsIX.
JlesTenbHOCTh, HANPABJICHHAs] HA PA3BUTUE O3HABATEIBHBIX Y Y /JI:
1. Awnanu3 noHsTuit

Knaccudukanms (B ToM guciie, moadoop KpUTEpUEB s KilacCu(DHUKaIIIN)

YcTaHOBIIEHUE PUINHHO-CIICCTBEHHBIX CBSA3EH U MOCTPOSHUE JIOTUYCCKUX 3aKITFOUCHUN
MonenupoBaHue sIBICHUN U TIPOIIECCOB

[TepepaboTka nHGOPMALIUK U3 HECKOJIBKUX HCTOYHHKOB.

[Ipeo6pa3zoBanue 01HOI GPOpPMBI KOAUPOBAHUS HHPOPMAIUH B IPYTYIO

CMBICTIOBOE UTEHUE

JlesTensHOCTh, HanpaBlieHHAs Ha PA3BUTHE KOMMYHUKATUBHBIX U JIUYHOCTHBIX YVYJI:

1. PabGora B rpymme, B mape

2. VYwuyacTHe B TUCKYCCHSIX

3. JluayioroBasi IeSITEILHOCTD

4. Pa3paboTka u yyacThe B KOMMYHHKATUBHBIX TPEHUHTAX (YIpPaKHEHHSIX)
JleaTenbHOCTh, HAIIpABIEHHASA Ha pa3BUTHE pediieKcuBHbBIX Y VY /I
1. TloctanoBka 1emneil mo3HaBaTEIbLHON NEATEIbHOCTH

CaMOKOHTPOJIb U CAMOOIICHKA TIO3HABATEILHOU JIEATCIIEHOCTH

Br160p crioco6oB nesTeIbHOCTH

[IpunsTue pemenus o0 yueOHOM B3aUMOAECHCTBUU

Koppekuust o6HapykuBaeMbIX B polecce YUeHUs HH()OPMAIIMOHHBIX MPOOETOB
OCHOBHBIE HAIMPABJICHHS BOCITUTATEIILHOM JISATEIbHOCTH:

1,2,4,7,8

NoOUIEWN
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OCHOBBI J1eKTPOANHAMUKH (484)

JIeKTPOCTATHKA
Uro Takoe anexTpoauHamuka. CTpoeHHe aToMa. DJIEMEHTAPHBIN dJIEKTPUUECKUM 3apsi. DIISKTpU3aIus
ten. [IBa poaa 3apsaoB. 3aKOH COXpaHEHHS dIEKTPHUECKOTo 3apsiaa. OO0bsICHeHHe mpolecca
anexTpusanuu tei. 3akoH Kymona. Dnexrpudeckoe noje. HanpspkeHHOCTh SJIEKTPUYECKOTO MO,
[Ipunuun cynepno3unuii nojieid. CUI0BbIE IMHUU 3IEKTPUIECKOTO NoJIs. [[pOBOAHMKN U TUAIEKTPUKHU B
anekTpudeckoM node. [onspuzamus qusnexkrpuka. [loTeHIman 3JIeKTpoCTaTUYECKOr0 OISl M Pa3HOCTh
noteHuuanos. Konaencaropsl. HazHaueHnue, ycTpoicTBO U BUIbI KOH/IEHCATOPOB.
JeMoHCcTpPAaLUM:
DnekTpu3aius Tel TPEHUEM.
B3anmoneiicTBre 3apsioB.
YCTpOUCTBO U MPUHIUIT ACUCTBUS IIEKTPOMETPA.
DJIEKTPUYECKOE T0JIE BYX 3aPSKEHHBIX IIAPUKOB.
DNEeKTpUYECKOe MOoJIe JBYX 3apsKEHHBIX TUIACTHH.
[IpoBOTHUKY B AIEKTPUYECKOM IOJIE.
JIMBNEKTPUKH B DIIEKTPUUYECKOM IOJIE.
YCTpolCcTBO KOHAEHCATOPA ITOCTOSHHOW U IEPEMEHHONW EMKOCTH.
3aBHUCHMOCTD AJIEKTPOEMKOCTH TUIOCKOTO KOHJICHCATOPA OT TUIOMIAH TUTACTUH, PACCTOSTHUS MEXITY HUMHU
U JIADJIEKTPUYECKOM MPOHULIAEMOCTBIO CPEJIBI.



3Hamb’ TOHSTHS: SJIEMEHTAPHBIN JIEKTPUUECKUM 3aps/l, JIEKTPUUECKOE M0J1€; HAIPSHKEHHOCTD,

Pa3HOCTh MOTEHIMAIOB, HAMPSIKEHUE, IIEKTPOEMKOCTh, TU3JIEKTPUUYECKAs] IPOHUIAEMOCTb.

3axonbl: KynoHa, coxpaHeHus 3aps/a.

[IpakTHueckoe NpUMEHEHHE: 3alIUTa MPUOOPOB U 00OPYIOBAHUS OT CTATHUECKOTO 3JIEKTPUUECTBA.

Yumemps: pemats 3a1aun Ha 3aKOH COXPaHEHMsI JIEKTPUUECKOTO0 3apsiia U 3akoH KynoHa; Ha ABM)KEHHE U

paBHOBECHE 3apsHKEHHBIX YACTHUIL B JIEKTPUYECKOM I10JI€; Ha pacyeT HANPSHKEHHOCTHU, HAIIPSKEHUS,

paboThI AIEKTPUIECKOTO TOJISA, IEKTPOeMKOCTH. OIIeHUBATh M aHAIM3UPOBATh MH(OPMAIHIO 110 TeME

«DIIeKTpoCcTaTuKa» coiepKairytocs B coodmenusx CMU, MarepHeTe, HayuHO-TIOMYISPHBIX CTATHAX.

3aKOHBI IOCTOSIHHOTO TOKA

Onextpuueckuid Tok. Cuiia Toka. Y CiIoBUs, HEOOXOAUMBIE JJIsl CYHIECTBOBAHUS SJIEKTPUUECKOTO TOKA.

3axon OMa 1 yyacTka Lenu. DineKkTpudeckas 1enb. [locienosarenbHoe U napauieabHOE COEIUHEHNE

MPOBOAHUKOB. PaboTa M MOIITHOCTD ANEKTPUUYECKOTO TOKA. DIEKTPOABIKYIIAs cuia. 3akoH Oma 1is

IIOJIHOM LIEIIN.

Jlabopamopnasa pavoma Ne5 «3yueHune mMociea0BaTeIbHOTO U MapaJIeIbHOTO COSTUHEHUS

IIPOBOJHHUKOBY.

Jlabopamopnasa pavoma Ne 4 «N3mepenne 3/1C 1 BHYTpEHHETO CONMPOTUBIICHHSI HCTOYHUKA TOKA

JleMoHCTpAaLUMK:

3akoH OMa U1l y4acTKa LIETIH.

Pacnipenienenre TOKOB M HaIlpsDKEHUN IIPU [TOCIIEA0BATEILHOM U NapajlIeIbHOM COEIMHEHUU

MIPOBOJIHUKOB.

3aBUCUMOCTh HaKajia HUTH JIAMIIOYKa OT HANPSKEHUS U CUJIbI TOKA B HEH.

3aBUCUMOCTb cuJiibl TOKa OT D/1C U MOIHOrO CONMPOTUBIICHUS LIETIH.

3namy: NOHATHA: cTopoHHUE cuitbl U DJ(C;

3akonbl: OMa IS MOJTHOM LIEITH.

[IpakTHueckoe NpUMEHEHHUE: IEKTPOU3IMEPUTEIbHBIE IPUOOPHI MArHUTONIEKTPUUECKON CUCTEMBI.

Ymemu: IpoN3BOINTH PacueThl JIEKTPUUECKUX LIETIeH ¢ MpUMEHEeHneM 3akoHa OMa Uil yJacTKa U

IIOJIHOM LIeTIH ¥ 3aKOHOMEPHOCTEH MOCIIEeI0BAaTEIbHOIO U MAPAJIEIbHOIO COEUHEHHS IPOBOIHUKOB,

OLICHHMBATh U aHAJIM3UPOBATh UH(POPMAIIHIO 1O TeMe «3aKOHBI IIOCTOSTHHOTO TOKa» COJEPKAIIYIOCS B

coobmenussx CMU, MHTepHEeTe, HAYYHO-TIONYJISIPHBIX CTAThSIX.

[Tonb30BaThCst MUILTUAMIIEPMETPOM, OMMETPOM UJIM ABOMETPOM, BBIITPSMHUTEIIEM IEKTPUUECKOTO TOKA.

Cobupats snexkrpuueckue nenu. Msmepars 9/1C u BHyTpeHHEE CONPOTUBICHUE HCTOUYHUKA TOKA.
DJIeKTPUYECKUH TOK B Pa3JIHYHbIX cpenax (15 yacos)

DnexTpuyeckas MpOBOAUMOCTh Pa3INYHBIX BEIIECTB. 3aBUCUMOCTh CONIPOTUBIICHHS IPOBOIHUKA OT

TeMieparypsl. CBEpXIIPOBOAMMOCTD. JJIEKTPUYECKUI TOK B NTOJIYNPOBOAHUKAX. [[puMenenune nomy-

IIPOBOJAHUKOBBIX MPUOOPOB. DIEKTPUUECKHUM TOK B BaKyyMe. DJIEKTPOHHO-TTyyeBas TpyoOKa.

DNEKTPUUECKUN TOK B )KUIKOCTSIX. DJIEKTPUUECKUI TOK B razax. HecamocTosTenbHbIN U CaMOCTOS -

TEIBHBIN paspsasl. [1nazma.

JdeMoHcTpaNUM:

3aBUCUMOCTh COIPOTHBIIEHUE METANINYECKOTO MMPOBOJHUKA OT TEMIIEPATYPHI.

3aBUCUMOCTD CONIPOTUBIIEHUS TOJIYITPOBOJHUKOB OT TEMIIEPATYPBl U OCBEILIEHHOCTH.

JeiicTBue TepmucTopa u GoTope3ucTopa.

OAHOCTOPOHHSIS 2IEKTPOIPOBOAHOCTD MOJTYITPOBOAHUKOBOTO JUOJA.

3aBUCUMOCTD CHJIBI TOKA B MTOJIYIIPOBOJITHUKOBOM JIMO/I€ OT HAIIPSIKEHHUS.

Y CTpoHCTBO U MPUHIIMIT AEHCTBUS 3JEKTPOHHO-TY4E€BOM TPYOKH.

CpaBHeHuE 3JEKTPOIIPOBOAHOCTH BOJIbI U PACTBOPA COJIM UITU KUCJIOTHI.

OnexTpoau3 cynbdara MeIu.

Wonuzanus rasa npu ero HarpeBaHUU.

HecamocrostenbHblid pa3psia.

Uckposoii pa3psn.

CaMocTosTeNnbHbIN pa3pa] B ra3ax IpHU MOHMKEHHOM JaBICHUH.

3Hamb: TOHSITHUS: PICKTPOIIN3, TUCCOLIUAIINS, PEKOMOUHAIIHS, TEPMOIICKTPOHHAS SMUCCHSI, COOCTBEHHAS
Y TIpUMECHasi TPOBOAMMOCTH MOJTYITPOBOAHHUKOB, P — N - IEPEX0/T B IOTYIPOBOTHUKAX.
3aKOHBI: SJIEKTPOIIH3A.



[IpakTueckoe MpUMEHEHHUE: FIEKTPOJIN3a B METAIUTYPTrUU U TAIbBAHOTEXHUKE, SJIEKTPOHHO-JTy4E€BOM
TpyOKH, OTYPOBOAHUKOBOTO 014, TEPMOPE3UCTOPA, TPAH3UCTOPA.
Ymemy: pemats 3ajaun Ha ONPEACIIEHUE KOJMYECTBA BEIECTBA BHIACIUBIIETOCS TP JJIEKTPOIIU3E,
OIICHUBATH W aHATU3UPOBATH HH(OPMAITHIO 110 TeME «DJIEKTPHUUECCKUHN TOK B PA3TUYHBIX CPEIax»
cozepskamtytocs B coodmenusx CMU, MatepHeTe, HayYHO-TIONYIISIPHBIX CTAaThsIX.
JesTensHOCTh, HaIpaBJISHHAs Ha pa3BUTHE ITO3HABATSAbHEIX Y VY /I:
1. AmHanu3 NOHITHHI
VcranoBneHne aHaJIOT A
VYcraHoBiaeHue TPUUYUHHO-CIIEICTBEHHBIX CBSI3€M U TOCTPOCHUE JIOTHUYECKUX 3aKIIIOUCHUM
MoaenupoBaHue SIBICHUN U TIPOLIECCOB
[TepepaboTka nHGOPMALIUY U3 HECKOJIBKUX HCTOYHHKOB.
[IpeobpazoBanue o0HOM GOPMBI KOAUPOBAHKS HHGOPMAIH B APYTYIO
CMBICIIOBOE YTEHHE
HcnonszoBanne UK T-TexHomoruit
JleaTenbHOCTD, HAaIPaBJICHHAS Ha PAa3BUTHE KOMMYHHKATUBHBIX M TUYHOCTHRIX Y V]I
1. Pabora B rpymre, B mape
VYyacTtue B AMCKYCCHUAX
JwnanoroBas aesTEIbHOCTD
[TocTanoBKa BONPOCOB, BKIIFOUEHUE B MOJTHIIOT
Pa3paboTka 1 yyacTrie B KOMMYHUKAaTUBHBIX TPEHUHTaX (YIPaKHEHUSX )
Ucnonp3zoBanne MK T-rexHOMOT Mt
JesaTeabHOCTh, HAllpaBJIEHHAas Ha pa3BUTHE pedaeKcuBHBIX Y VY I
1. IlocTaHoBKa 1€jIeH IT03HABATEIbHON AEITEIHLHOCTH
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2. CaMOKOHTpOJIb U CAMOOIICHKA ITO3HABATCIIBHOU JEATEIIHHOCTH
3. BBI00p cIOCOOOB JEATEIEHOCTH
4. Tlpunsarue peuieHus 06 yaeOHOM B3aUMOICHCTBUU
5. Koppekmus o6HapyXKHBaeMbIX B IpoLecce yueHHsI WH(OPMAIIMOHHBIX IPOOEIOB
6. IlnanupoBaHME COIEPIKAHUS JACSITCIBHOCTH
OcCHOBHBIE HAIIPABJICHMS BOCIIMTATCILHON ACATEIbHOCTH.
1,2,3,4,7,8
TemaTnuyeckoe NIaHMPOBaAHUE
Ne HazBanue TeMbl KomuuectBo wacos Hampasnenus
BOCITMTATSIBHOM
JIEeATeIIbHOCTH
1 Beenenue 1 1,2,3,5,8
2 Kunemartuka 25 3,4,5,6,8
3 JlunaMuka 20 3,45,8
4 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM Teopun | 47 1,2,3,4,7,8
5 OCHOBBI TEpPMOJAMHAMUKHI 15 1,2,4,7,8
6 OCHOBBI JIEKTPOAMHAMUKH 48 1,2,3,4,7,8




agrODE

©®~No

11 kaace.
(170 gacoB, 5 yaca B HeJ1eJII0)
OCHOBBI 2J1eKTPOAMHAMUKH (MPOI0JIZKEHHUE).
MaruutHoe nmoJjie (10 yaco).

B3aumogeiictBue TokoB. MaruuTtHoe nosie Toka. MarautHas uaaykuus. Cuiia Amnepa. Cuna Jlopenna.
DeKTpou3MepuTeNbHbIe TPUOOPHL. [ poMKOroBOpHTENh. MarHUTHBIE CBOMCTBA BEIIECTBA.
JleMOHCTpanuMu:

B3anmMopeiicTBre nmapauieabHbIX TOKOB.

JlelicTBME MarHUTHOTO TOJISI HA TOK.

YCTpoicTBO U IEMCTBHE aMIIEpMETPa U BOJBTMETpA.

YCTpOUCTBO U JEHCTBHE TPOMKOTOBOPUTEIIS.

OTKJIOHEHUE HIIEKTPOHHOT'O JIyYKa MATHUTHBIM IOJIEM.
3Hamy: MOHATHS: MArHUTHOE T10JI€ TOKA, UHYKIIMS MarHUTHOTO TOJIS.

[IpakTHueckoe NpUMEHEHHUE: IEKTPOU3IMEPUTETbHBIE TPUOOPHI MATHUTOAIEKTPUUECKON CUCTEMBI.
Ymemy: pemath 3a1au Ha pacyeT XapaKTEPUCTUK JABMKYIIETOCs 3apsi/ia UM IPOBOHUKA C TOKOM B
MarHuTHOM I10JIe, ONPEJENIATh HapaBiIeHUe U BennunHy cuil JlopeHua u Ammnepa,
JlesITeILbHOCTh, HAaIpaBJACHHASI Ha Pa3BUTHE ITO3HaBaTeIbHBIX Y Y I
1. Ananu3 noHsATUH

YcTraHoBieHNE aHAJIOTUI

Knaccudukanms (B ToM guciie, moadoop KpUTEPUEB IS KilacCUDHUKAIIAN)

YcranoBineHue TPUUYUHHO-CIIEICTBEHHBIX CBSI3€H U TOCTPOCHUE JIOTHUYECKUX 3aKIIIOUCHUM
MopenupoBaHue IBIIEHUN U MPOLIECCOB

CMBICTIOBOE UTEHUE

Ucnonb3oBanne UKT-TtexHonorui
JedaTenbHOCTh, HallpaBJIeHHAs Ha Pa3BUTHE KOMMYHUKATUBHBIX U JIMYHOCTHBIX Y Y/I:

1. Palora B rpymmne, B ape

2. JlnanoroBas nesiTeIIbHOCTh

3. PazpaboTka u yyactue B KOMMYHUKATHUBHBIX TPEHUHTaX (YIPaKHEHHSIX)

4. UcnonszoBanne UKT-TexHomoruit

JlesTenbHOCTh, HAMPABJICHHAS HA pa3BUTHE pedieKCUBHBIX Y Y /JI:

1. TlocraHoBKa 1e/€l Mo3HABATEIBHOM NESITEIBHOCTH

2. CaMOKOHTpPOIb M CAMOOIICHKA IMO3HABATEIHHOU AEITETbHOCTH

3. BwIO0p cIOCOOOB JCATEIIEHOCTH

4. Koppekuus oOHapyKHUBAaEMBbIX B MpoIlecce yueHus: HHPOPMAIMOHHBIX TPOOEIOB
OcCHOBHBIE HAIPABJICHHS] BOCIUTATEIbHON 1€ATEILHOCTH:

3,4,7,8

NoURwN

JuiekTpoMarHuTHast MHAYKIus (12 yacoB)
SIBneHue ANEeKTPOMarHuTHOM MHAYKIMHU. MarHuTHBIN MOTOK. 3aKOH 3JIEKTPOMAarHuTHOM MHIYKIIMH.
ITpaBuio Jlenna. Camonnaykius. MHIyKTUBHOCTE. B3aMMOCBSA3b 2JIEKTPUUECKOTO M MATHUTHOTO TOJIEH.
DNeKTPOMarHuTHOE TOJIE.
Jlabopamopnas paboma Nel «HabGnronenue neiicTBUS MAarHUTHOTO TOJISE HA TOK)
Jlabopamopnas paboma Ne2 «VI3ydenue SBICHUS dJICKTPOMATrHUTHON WHTYKITHI).
JdeMoHcTpaNUM:
DneKTpOMarHuTHas HHIYKIHS.
IIpaBuio JleHua.
3aBucumocTh DJ]C MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOT'O IOTOKA.
CaMonHayKIUS.

. 3aBHCHMOCTbD 921(: CaMOMHAYKIIMU OT CKOPOCTH USMCHCHUSA CUJIbI HEJIU U OT HHAYKTUBHOCTHU

IMPpOBOAHUKA.

3Hamb: TOHATHA: SIEKTPOMAarHUTHAsI MHAYKLUS; 3aKOH IEKTPOMarHNTHOW MHAYKIIMK; ITpaBuilo JleHna,
CaMOMHAYKILUS; UHIYKTUBHOCTD, JJIEKTPOMATrHUTHOE I10JIE.

Ymemu: 0ObSCHATD SBJIEHUE 3JIEKTPOMAarHUTHON MHIYKIIUU U CAMOMHAYKIIMH, peliaTh 3a/1a4u Ha
IIPUMEHEHHUE 3aKOHA 3JIEKTPOMAarHUTHOW MHIYKLIIMH, CAMOUHYKIUU.



JleaTensHOCTR, HalpaBJICHHAs Ha Pa3BUTHE MTO3HABATSILHEIX Y Y I:
1. Awnamu3 noHSATHHI

YcTaHoBIEHUE aHAJIOTHI

YcraHoBiaeHNE TPUYMHHO-CIICICTBEHHBIX CBS3€H U TTOCTPOCHUE JIOTHYECKUX 3aKITIOUCHUN
KoaupoBanue nHpOpMaIK pa3TudIHBIME cIoco0aMu (M3 OJJHOTO UCTOYHUKA)
MoaenupoBaHue SIBJICHUIM U TIPOLIECCOB

[TepepaboTka nHGOPMALIUY U3 HECKOJIBKUX HCTOYHHKOB.

[IpeobpazoBanue oHOM GOPMBI KOAUPOBAHKS HHGOPMAITUU B APYTYIO
CMBEICIIOBOE UTCHHUE

HcnonszoBanne UK T-Texnomoruii
JleaTeIbHOCTh, HAIpaBJACHHA] Ha Pa3BUTHEC KOMMYHHMKATUBHBIX M JUYHOCTHBRIX YV JI:

1. Pabora B rpymre, B mape

2. JlnanoroBas nesiTEIbHOCTD

3. Pa3paboTka u ydyactve B KOMMYHHKATUBHBIX TPEHUHTaX (YIPOKHEHHIX )
JleaTenbHOCTh, HAIpABIEHHAS Ha pa3BUTHE pediieKcuBHbIX YVY /I
1. IlocraHoBKa 1eieil HO3HABATEIbHON HeATEIbHOCTA

CaMOKOHTpOJIb U CAaMOOIIEHKA [T03HABATEIILHOU JEATEILHOCTH

Br160p crioco6oB nesTeTbHOCTH

[IpunsTue pemenus o0 yueOHOM B3aUMOAECHCTBUU

Koppekuust o6HapykuBaeMbIX B Ipoliecce y4eHusI HHPOPMAIIMOHHBIX MpoOeoB
[InanupoBanue conepkaHus AeITEILHOCTH

OcHOBHBIE HaIpaBJICHUS BOCIUTATEILHON JCSITCIHLHOCTH
1,2,4,8
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Koueb6anusi u BosiHbI (44 4acoB)
CB00OO/IHBIEC U BBIHYX/ICHHBIC MeXaHHUECKue KojeOanus. [lnHaMuka KonedaTebHOTo
nBkeHus. ['apmonnyeckue konedanus. [IpeBpalienue sHepruy Npyu rapMOHMUECKUX
koseOanusx. BelnyxaeHHbIe KoeOaHus. Pezonauc.
JlaGopatopnas padora Ne 3 «OnpezeneHne yCKOpeHUs: CBOOOIHOI0 MaeHUs IPU IOMOIY MAasTHUKAY.
JIeKTPOMAarHUTHBIE KoJie0DaHus U BosiHbI. [Ipou3BoacTBo, nepeaaya u HCNOJIbL30BaAHME
JIEKTPUYECKOM IHEPTUH.
CBoboHbIe KosleOaHus B KoliebaTelbHOM KOHTYpe. [leproa cBOOOIHBIX SJEKTPUIECKUX KOJICOAHHIA.
ITepemenHsbIii anekTpuueckuil Tok. I eHepupoBanue >nekTpudeckoit sueprun. Tpancpopmarop. [lepenaua
ANEKTPUYECKON SHEPTUU. DIIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH. [IpuHIUIIBI
panuocsssu. TeneBuieHue.
JeMoHCcTpPALUMK:
CB00OIHBIE AIIEKTPOMArHUTHbBIE KOJIe0aHHsI HU3KOM 4yacTOTHI B KOJe0aTeIbHOM KOHTYpE.
3aBUCHUMOCTD 4aCTOThI CBOOO/IHBIX AIEKTPOMArHUTHBIX KOJIEOaHHUM OT 3JIEKTPOEMKOCTH U
MHIYKTUBHOCTH KOHTYpA.
Hezaryxaromue 35eKkTpoMarHuTHbIE KoJIe0aHUs! B TEHEPATOPE HA TPAH3UCTOPE.
ITosydyeHne nepeMeHHOro TOKa Py BPaIlleHUH BUTKA B MArHUTHOM IIOJIE.
Y CTpoiCTBO M MPUHLIMIT ACUCTBUSI TEHEpaTOpa EPEMEHHOr0 TOKa (Ha MOJEIN).
OcuorpaMMbl IEPEMEHHOIO TOKA
Y CTpoiCTBO M MPUHLIKII AEWCTBUS TpaHchopmaTropa
[lepenava 31eKTpUUECKON SHEPTUN HA PACCTOSHHUE C MOLIBIO OHMIKAOLIETO U MOBBIIIAIOIIETO
TpanchopmaTopa.
DNEeKTpUUECKU PE3OHAHC.
W3nyuenue v npuem 3JeKTPOMarHUTHBIX BOJIH.
OtpaxkeHue 27IEKTPOMAarHUTHBIX BOJIH.
[IpenomiieHne 3MeKTPOMArHUTHBIX BOJIH.
Wutepdepeniys u audpaxiust 371€KTPOMAarHUTHBIX BOJIH.
[Tonspu3zanus 31eKTPOMarHuTHBHIX BOJIH.
Monaymsiuus 1 1eTeKTUPOBAHNE BBICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIXKOJIEOaHUH.

3Hamb: TOHATHS: CBOOOHBIE U BBIHYK/IEHHBIE KOJeOaHus1; KojeOaTeNbHbIN KOHTYP; IEPEMEHHBIN TOK;
PE€30HAaHC, HIEKTPOMATrHUTHAS BOJIHA, CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.



[IpakTHyeckoe MpUMEHEHHUE: TeHePaTOp MEPEMEHHOT0 TOKa, CXeMa PaguoTeNIe()OHHOM CBA3H,
TEJICBUICHHUE.

Ymemys: I3MepAaTh CHITy TOKA U HaNpsHKEHUE B LEMSAX NEPEMEHHOT0 ToKa. Vcnoiap30BaTh TpaHchopMaTop
11 ipeoOpa30BaHus TOKOB U HanpsbkeHUil. OnpeaensT HEM3BECTHBIN apaMeTp KoJ1eOaTenbHOro
KOHTYpA, €CJIM U3BECTHBI 3HAYEHHUE JIPYTOT0 €ro NapaMeTpa U 4acToTa CBOOOTHBIX KOJIEOaHHIA;
paccUMThIBaTh YaCTOTY CBOOOAHBIX KOJIEOaHUH B K0je0aTeIbHOM KOHTYPE C M3BECTHBIMH MTapaMeTPaMHU.
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-2 L, £, V @X. OOBACHATH PACIPOCTPAHEHUE DIIEKTPOMATHUTHBIX
BOJIH.

MexaHnu4yeckue BOJIHBI.
Bounnosble siBieHus. Pacnpoctpanenne MexaHudeckux BojH. JlimHa BosiHbl. CKOPOCTH BOJIHBI.
VYpaBHEHHE rapMOHUYECKOMN OeTryleil BOJHBL. 3BYKOBBIE BOJIHBI.

DJIeKTPOMATrHUTHBIE BOJIHBI.

DnexTpoMarHuTHas BoiHa. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. DKCIIEPUMEHTAIbHOE OOHApYKEHHE
3JIEKTPOMArHUTHBIX BOJIH. [[JTOTHOCTB ITOTOKA 3JIEKTPOMAarHuTHOTO u3iydeHus. I Ipocrenmmi
paauonpuemHuk. M3o6perenue paano A. C. [TonoBeiM. [Ipunnun paanotenedoHHoON cBA3u. Monynsuus
u nerektupoBanue. Pagunonokanus. [lonstue o TeneBunennu. Pa3surre cpeicTB CBS3H.
JesTenbHOCTh, HalTpaBJIEHHAS HA Pa3BUTHE MO3HABATENbHBIX Y Y JI:
1. Awnanu3 noHsTUH

Knaccudukanms (B ToM guciie, moadoop KpUTEPUEB IS KilacCU(DHUKAIIAN)

YcTaHoBNIEHNE PUYUHHO-CIIEICTBEHHBIX CBSI3€1 U MOCTPOCHUE JIOTUYECKHUX 3aKIFOYEHUN
KoaupoBanue nadopmaiuu pa3auaHbIME cioco0aMu (M3 0JJHOTO UCTOUHHUKA)
MoaenupoBaHu€ SIBJICHUI U IIPOLIECCOB

CMbICTIOBOE UTEHUE

Ucnonb3oBanne UKT-TexHonorui
JlesTenbHOCTh, HANPABJICHHAs] HA PA3BUTUE KOMMYHUKATUBHBIX U IMYHOCTHBIX YV /I

1. Pabora B rpymre, B mape

2. YdacTtHe B JUCKYCCHSIX

3. JluamoroBas nesTeNbHOCTD

4. Pa3paboTka u yyacThe B KOMMYHUKAaTUBHBIX TPEHUHTaX (YIpaXHEHUSX )
JlesaTensHOCTh, HAIpaBlIeHHAs Ha pa3BuTHe pedrekcuBHbIX YY1

1. IlocraHoBKa Iejeii MO3HABATEIbHON AEATEIBHOCTA

2. CaMOKOHTpPOIb M CAMOOIICHKA IMO3HABATEIHHON AEITETbHOCTH

3. BwIO0p cI0CO00B JACATEIEHOCTH

4. Koppekuus oOHapyKHUBAaEMBIX B MpoIlecce yueHus: HHPOPMAIMOHHBIX TPOOEIOB

5. IlnanupoBaHue COAEPKAHUS ACSITSIBHOCTH

OCHOBHBIE HAIPABJICHHS] BOCOUTATEIbHON 1€ATEIbHOCTH:

1,2,3,4,5,7,8

Nogakown

Onruka (42yaca)

CBeTOBbBIE BOJIHBI.
CkopocTb cBETa U METO/IbI €€ U3MEpPEHUS. 3aKOHBI OTPAXKEHUSI U MpesioMIIeHus cBeTa. BoaHoBbIE
CBOICTBa cBeTa: Aucriepcusi, nHTepdepeHnus ceera, nudpakuus cBera. Korepentnocts. [lonepednocts
cBeToBbIX BOJH. [lonsipuzanus cBera. KopryckynsipHO-BOJIHOBOM Tyau3M.
Jlabopamopnas paboma Ned «VI3mepeHne mokaszaresi MPETOMICHUS CTEKIIa.
Jlabopamopnasa pavoma Ne45«Onpedenenue onmuueckoil cunvl U pOKyCHO20 pAcCmoAHUA
cobuparoueit TUH3bL)
Jlabopamopnasa pavoma Neb «H3mepenue 0nunvl c6emogoil 60 IHbL)
JdeMoHCcTpaNUM:
3aKOHbI IPEJIOMIICHHSI CHETA.



[TonHoe oTpakeHue.

CBeTOBO/I.

[Tony4yenue nHTEpHEPEHIIMOHHBIX TOJIOC.

Judpakuus cBeTa Ha TOHKOW HUTH.

Judpaxius cBera Ha y3KOM HIEIH.

Pa3noxxeHue cBeTa B CEKTP € MOMOIIBIO TU(PAKIIMOHHON PELIETKH.

[Tonspusanusa cBeTa NOJIAPOUIAMH.

[IpuMeHeHne noAsApOUI0B AJI1 U3YYEHUS MEXaHUUECKHUX HAIIPSKEHUHN B JETAISIX KOHCTPYKLNMN.
3namuy: nousTus: nHTEpPEepeHurs, MMpPaKIHs U TUCIEPCUs CBETA.

3aKOHBI OTPaKEHUS U IPEJIOMIICHHS CBETA,

[IpakTHyeckoe MPUMEHEHHE: TTOJIHOTO OTPaKEHUs, HTephepeHH, TM(PPAKIUN U TOTSAPU3ALUHN CBETA.
Ymemu: U3MepATh JUIMHY CBETOBOI BOJIHBI, pelIaTh 3a7a4u Ha MpUMEHeHHe (POpMYII, CBSI3bIBAIOIINX
JUTMHY BOJIHBI C YaCTOTON ¥ CKOPOCTBIO, MEPHO] KOJICOAHHH ¢ IUKINYECKON YacTOTON; HA MPUMEHEHHE
3aKOHa IPEJIOMJIEHUS CBETA.

JieMeHTbI TEOPUH OTHOCUTEJILHOCTH. (6 4acoB)
IToctynatel Teopun oTHOCUTENBHOCTH. [IprHIMI OTHOCUTENBHOCTH DHIITEHA. [locTOsSHCTBO cKOpoCcTH
cseta. [IpocTpancTBO M BpeMs B ClleMaIbHON TEOPUH OTHOCUTENBHOCTH. PensSTUBUCTCKAs AMHAMMUKA.
CBsi3b Macchl ¢ YHEPTUEH.
3Hamb: NOHATHA: IPUHLIMII IOCTOSHCTBA CKOPOCTH CBETA B BAKYyM€, CBA3b MAaCChl U SHEPIUU.
Ymemos: onpenensaTs rpaHUIbl IPUMEHEHUS 3aKOHOB KJIACCUYECKON U PEITUBUCTCKON MEXAHUKU.

N3ayuyenns u cnekTpsl. (6 4acoB)

Pa3nuuHble BUBI 37IEKTPOMArHUTHBIX U3JTYYEHUN U X IPAKTUYECKOE IPUMEHEHHUE: CBOMCTBA U
pUMEHEHHE WH(PAKPACHBIX, YIBTPA(PHOICTOBBIX U PEHTICHOBCKUX M3nydeHui. [lIkara
3JIEKTPOMArHUTHBIX U31yYEHUN.
Jlabopamopnasa paboma Ne7 «Habaooenue cniowtnozo u JTUHeEHYamo20 cneKmpoe»
JdeMmoHcTpamum:
HeBuaumbie nzimyyeHus B CIEKTPE HArpeTOro Tena.
CaoiicTBa HHPPAKPACHOTO U3ITYUCHHUS.
CBoiicTBa ynbTpamOIETOBOTO U3ITYICHUSI.
[Ixana 31eKTpOMAarHUTHBIX U3ITY4eHU (TabauIa).
3aBUCUMOCTD IUIOTHOCTH MOTOKA U3IYYEHHSI OT PACCTOSHUS JJO TOUEYHOI'O HCTOYHUKA.
3Hamy: NPAKTUYECKOE MPUMEHEHHUE: TPUMEPHI IPAKTUYECKOTO TPUMEHEHHUS SJIEKTPOMArHUTHBIX BOJIH
MH(ppaKpacHOro, BUAMMOIO, YIbTPa(HUOIeTOBOr0 U pEHTT€HOBCKOT'O IMaIlla30HOB YacTOT.
Yumems: 0OBICHATH CBOWCTBA PA3IMYHBIX BHIOB AJIEKTPOMATHUTHOTO U3ITYUYEHHUSI B 3aBUCUMOCTH OT €T0
JUTMHBI BOJIHBI U YaCTOTHI.
JledTenbHOCTh, HAallpaBJICHHAs HA Pa3BUTHE O3HABATENBHbBIX Y Y /I:
1. Awnanu3 noHsTUH
Knaccudukanus (B ToM uncie, nog00p KpUTepHeB A1 KIacCUPUKALIN)
YcTaHoBIEHNE TPUYMHHO-CIIECTBEHHBIX CBSI3€l U MOCTPOEHUE JIOTUYECKUX 3aKITF0UEHUN
MoaenupoBaHue SIBICHUI U IIPOLIECCOB
[Ipeo6pa3oBanue 01HOM GOPMBI KOAUPOBAHUS HHPOPMAIMH B IPYTYIO
CMBICIIOBOE UTEHHE
Ucnonb3oBanne UKT-TexHonorui
JlesTenbHOCTh, HANPABJICHHAS] HA PA3BUTUE KOMMYHUKATUBHBIX U JIMYHOCTHBIX Y VYJI:

1. Pabora B rpymre, B mape
2. JluamoroBas nesiTENbHOCTD
3. Pa3pabotka n ygyacTne B KOMMYHUKATUBHBIX TPEHUHTAX (yIIPasKHEHHSIX )
4. HWcnonw3zoBanue MKT-texHomoruit
JlesTenbHOCTh, HAMMPABJICHHAS HA pa3BUTHE pedieKCuBHBIX Y Y /JI:

1. TloctaHoBKa 1emel MO3HABATEIHLHON NESTENbHOCTH
2. CaMOKOHTpPOIb M CAMOOIICHKA IMO3HABATEIHHOU AEITETbHOCTH
3. BwIOOp cIOCOOOB JCATEIIEHOCTH
4. Tlpunstue pemeHus 06 yueOHOM B3aUMOICHCTBUI

Nogakown




40.
41.
42.
43.
44,
45.
46.

5. Koppekius o6HapyXMBaeMbIX B IpoLiecce yueHUsI MH()OPMAIIMOHHBIX TPOOEIOB
6. IlnaHupoBaHue colepx aHUs AESITEIbHOCTH

7. Opranuzanys "HAMBUIYaIbHOTO pabodero Mecra

OCHOBHbIE HaNIPaBJICHUs] BOCOUTATEIbHON AESTEIbHOCTH

1,3,4,5,6,7,8

KBanToBas ¢puzuxa (36)
CBeTOBBIE KBAaHTbI
I'mnoresa [1nanka o kBanTax. @ororddexr. OnbiTel A.I'.CToneroBa. YpaBHeHne DUHIITSHHA IS
boroadpdexra. Dotonsl. ['unoresa ne bpoiins o BOMHOBBIX cBoiicTBaxX yacTull. KopryckymnsapHo-
BOJIHOBOM JTyaJIU3M.
AtomHas ¢pusuka (7 yacoB)
[Tnanerapnas monens atroma. OnbiThl Pezepdopma. KBanTossie mocrynarsl bopa. Mcnyckanue u
IIOTJIOLIEHUE cBeTa aTOMOM. Jlazeprl. Mojienu cTpoeHust aTOMHOTO si/ipa: IPOTOHHO-HEUTPOHHAs! MOJIENb
CTpOEHHS aTOMHOTO fApa. SAnepubie cuiibl. JleekT Macchl ¥ SHEPrus CBA3H HYKJIOHOB B siape. SnepHas
sHepreTuka. TepMosaepHsblid CHHTE3. BiusHue HOHU3UPYIOLIECH paJualliy Ha )KUBbIE OpraHusmsl. Jlo3a
M3JIy4€HMS], 3aKOH PaJOaKTUBHOIO pacnaja U ero CTaTUCTUYECKUil Xxapakrep.lozumerpus
DneMeHTapHbIe YaCTULIbL: YaCTUIBl U aHTUYACTHUIIbl. DyHAaMeHTaIbHbIE B3aUMOACHCTBHUSL.
3HaueHue GU3MKH ISt OOBACHEHUS MUPA U PA3BUTHS MPOU3BOAUTEIBHBIX cull oOmecTBa.Ennnas
¢bu3nveckas KapTuHa MHpA.
Jlabopamopnas paboma Ne8«13yueHne TPeKOB 3apsKEHHBIX YACTHI] 10 TOTOBBIM (oTorpadusiM»

JdeMoHcTpamum:
dorosnexkTpudeckuii 3h(HEeKT Ha yCTaHOBKE C IIMHKOBOW TIATHHOM.
3akonbl BHemHero GoTtoaddexTa.
YCTpOUCTBO U ACHCTBHE MOIYIIPOBOIHUKOBOTO ¥ BAKYYMHOTO ()OTOJIEMEHTOB.
YcTpoiicTBo u AeiicTBue hoTopene Ha GOTOIIEMEHTE.
Monens onbita Pesepdopra.
Habmonienue TpekoB B kamepe BunbcoHa.
YCTpOoUCTBO U IEHCTBHE CYETYNKA HOHU3UPYIOIINX YaCTHLL.
3uamu: lonarus: ¢oroH; GoTodPPEKT; KOPMYCKYIIPHO-BOIHOBON AyaaU3M; siepHas MOJIEINb aTOMa,
SIIEPHBIE PEAKINH, SHEPTUS CBA3U; PAJMOAKTUBHBIN pacrajl; HEMHas peakys AeJICHUs; TepMOsSAEpHAs
peaxuus; IeMEHTapHas YaCTHUIIA, aTOMHOE SIJIPO.
3axonbl poTorddekra: nocrynarsl bopi 3aKoH paanoakTUBHOTO pacmaja.
[TpakTHyeckoe MpUMEHEHHUE: YCTPOUCTBO U MPUHIIUI ACHCTBUS (POTOIIEMEHTA; IPUMEPHI TEXHUUYECKOTO
- HCII0JIb30BaHUS (DOTOIJIEMEHTOB; IPUHIIUII CIEKTPAJILHOTO aHATIN3a; IPUMEPHI PAKTHUYECKUX
IIPUMEHEHUH CIIEKTPAJIBHOTO aHAJIN3a; YCTPOUCTBO U MPUHIUI IEHCTBUSA SAEPHOTO PEAKTOpa.
Ymems: Pemate 3a1aun Ha mpuMeHeHre (GopmMyI, CBA3BIBAIOIIUX YHEPTHIO U UMITYJIBC (POTOHA C
4aCcTOTOM COOTBETCTBYIOIIEH CBETOBON BOJHBI. BRIUMCIATH KpacHyIo rpaHuily GoTorddexTa 1 3HEPTuio
(OTORJIEKTPOHOB HAa OCHOBE ypaBHEHHS DHHIITeHHA. OnpeaensTs NPOAYKTHI sAEPHBIX peaklui Ha
OCHOBE 3aKOHOB COXPaHEHUS JIEKTPUYECKOTO 3apsiia U MacCOBOTO YUCIIA.
PaccuntbIBaTh 3HEpreTUUECKUI BBIXO/ AAEpHON peakuuu. OnpenensaTs 3HaK 3apsijia WIK HallpaBJIeHUe
JBUKEHUSI DJIEMEHTAPHBIX YACTHI] 110 X Tpekam Ha (oTorpadusx.
JlesTeIbHOCTh, HalpaBJICHHAs Ha pa3BUTHE IO3HAaBAaTEIbHEIX Y Y /I:
1. AHanu3 noHATUH
VYcraHoBIEHNE aHAIOTUI
Knaccudukanus (B ToM uncie, 1og00p KpUTepHeB A1 KIacCUPUKALIN)
YcraHoBIEHNE TPUYUHHO-CIIEICTBEHHBIX CBA3€H U IOCTPOEHUE JIOTHYECKUX 3aKIIFOUCHAN
MoaenupoBaHue SIBJIECHUI U IIPOLIECCOB
[Ipeo6pa3oBanue o1HOM GOPMBI KOAUPOBAHUS HHPOPMAIUH B IPYTYIO
CMbICIIOBOE UTEHME
Ucnonszoanne UKT-TexHonoruit
JeaTenbHOCTh, HANIPaBJICHHAs HA Pa3BUTHE KOMMYHHUKATUBHBIX M JIMYHOCTHBIX Y Y /I:
1. Pabota B rpymre, B mape

N~ WD




VYyacTtue B AMCKYCCHUAX

JwnanoroBas aesTeIbHOCTD

[TocTaHoBKa BONPOCOB, BKIFOUEHUE B MOJIHIIOT

Pa3paboTka 1 ygactne B KOMMYHHUKATUBHBIX TPCHUHTAX (YIPAKHEHUSX )
JlesaTenbHOCTh, HAIIpABIEHHAS Ha pa3BUTHE pediieKcuBHBIX Y VY /I

1. IlocraHoBKa 1eieil HO3HABATEIbHON IEATEIbHOCTA

CaMOKOHTpOJIb U CAaMOOIIEHKA [T03HABATEIIbHOU JEATEILHOCTH

Br160p crioco6oB nesTeTbHOCTH

[Tpunstue pemenust 06 yueOHOM B3aMMOACHCTBUH

Koppeknuust o0HapyKuBaeMbIX B IIpoliecce YIeHH HHHOPMAITHOHHBIX MPOOEIIOB
OcCHOBHBIC HAIIPABJICHUS BOCIIUTATCIBHON JEITCILHOCTH

1,2,3,4,7,8

SARE A

SARE A

Ctpoenue u 3Bo0nuA Beesiennoii. (16 yaco)
HebGecnas cdepa. 3Besnnoe He6o. 3akonsl Kemnepa. Ctpoenune coHeuHo# cuctembl. Cuctema «3eMis —
Jlynay. @usnka maneT 3eMHou rpymmbl. Ousnka raner - rurantoB. Oomme cBenenus o ComnHile (BUI B
TEJIECKOII, BpaIlleHUE, pa3MepPbl, Macca, CBETUMOCTh, TEMIIEpPATypa COJIHIA U COCTOSIHHUE BEIIECTBA B HEM,
XUMUYECKU coctaB). McTounuku sHepruu u BHyTpennee crpoenue Connna. dusnyeckas npupoa
3Be3. Hama [Manaktuka (cocraB, cTpoeHue, IBHKEHUE 3Be3]1 B ['ajakTuke U ee BpalleHue).
[IpoucxoxaeHre u 3BOJIIOLMA rajJakTUK U 3Be31. JKu3Hp u pasym Bo Beenennoit. [IpuMeHeHne 3ak0HOB
(bU3HUKN aCTPOHOMHYECKHX IPOIEccax.
JeMoHcTpAaLUM:
Mopeinb CONHEYHON CUCTEMBI.
Temnypuid.
[TonBwkHas KapTa 3BE€3HOTO HeOa.
3Hamy: MOHATHS: TUTAHETa, 3Be3/1a, CoHevHas cucTema, rajakTuka, BeenenHnasl.
[IpakTHueckoe NpUMeHeHHEe 3aKOHOB (PU3UKHU IS ONPE/IENICHUS XapaKTePUCTUK TJIaHET U 3BE3 /.
Ymemu: 0OOBSICHITH CTPOSHUE COTHEYHOM CHCTEMBI, TalakTukK, ConHIa u 38e31. [IpuMeHsTh 3HaHHE
3aKOHOB (D)M3HKH JJ151 OOBSICHEHHUS MTPOLIECCOB MPOUCXOAIINX BO BeesleHHOM. [1ob30BaThes MOABHKHOM
KapTOW 3BE3JHOrO Heba.
JledTenbHOCTh, HAallpaBJICHHAs HA Pa3BUTHUE O3HABATENBHbBIX Y VY /I:
1. Awnanu3 noHsTUH
Knaccudukanus (B ToM uncie, nog00p KpUTepHeB Il KIacCUPUKALIH)
YcranoBneHne TPUUYMHHO-CIIEICTBEHHBIX CBSI3€H U TTOCTPOSHUE JIOTHYECKUX 3aKIIOUCHUM
MoaenupoBaHue SIBICHUI U IIPOLIECCOB
[TepepaboTka napopmManu U3 HECKOJIBKUX HCTOYHUKOB.
[Ipeobpa3zoBanue 01HOM GOpPMBI KOAUPOBAHUS HHPOPMAIUH B IPYTYIO
CMBICTIOBOE UTEHUE
Ucnons3zoanne UKT-TexHonoruit
JedaTenbHOCTh, HallpaBJIeHHAs Ha Pa3BUTHE KOMMYHUKATUBHBIX U JIMYHOCTHBIX Y Y/I:
1. Pabota B rpymre, B mape
VYyacTtue B AUCKYCCHUAX
JlnanoroBasi A€ TENbHOCTD
Pa3paboTtka 1 yyacTre B KOMMYHHUKAaTUBHBIX TPEHUHTaX (YIPaKHEHUSX )
Ucnons3zoanne MKT-TexHonoruit
JleaTenpHOCTR, HalIpaBIeHHas Ha pa3BuThe pediiekcuBHBIX YVY /I
1. TloctaHoBKa 1emnel MO3HABaTEIBHON NESATENbHOCTH
CaMOKOHTPOJIb U CAMOOIICHKA ITO3HABATEIBHOM IS TENbHOCTH
Br100p crioco6oB AedaTenbHOCTH
[IpunsTue pemenus o0 yueOHOM B3aUMOAECHCTBUH
Koppekuust o0HapykuBaeMbIX B IIpoliecce YIeHUs HH()OPMAIIMOHHBIX TPOOETOB
[TnanupoBanue conepkaHus AeATETHHOCTH
OCHOBHbIE HAIPABJICHUS] BOCOUTATEIbHON 1€ATEIbHOCTH:
1,2,3,4,7,8
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Enunas ¢usmueckas xaptuHa mMupa. Ousuka W HaydHO-TEXHHMUYECKas peBoJronus. PHU3MKa Kak
4acTh YEJI0BEUECKOM KynbTypbl. [loBTOpEHHE

DopMbl, METO/bI, TEXHOJIOTUU 00yUEHUS

a) Mzydyenne HoBoro marepuana. Crojja BXOIAT BBOJIHASL M BCTYMUTEIbHAS YacTU, HAOTIOACHUS U
cOop MaTepHanoB - Kak METOAMYECKHUE BAPHAHTHI YPOKOB:

Buowi:ypok-nekius, ypok — Oecena, ypoK ¢ HCIOJb30BAHHEM YUeOHOTO BHIEO(UIBMA, YPOK
TEOPETUYECKNX WM NPAKTHUECKUX CaMOCTOSITENBbHBIX paboT (MCCIeI0BaTEeNbCKOrO0 THIA), YPOK
CMEIIIaHHBINA (COUeTaHNe Pa3TMYHbBIX BUJIOB YPOKA HAa OJTHOM YPOKE).

0) Ypoku cCOBepIICHCTBOBAHUS 3HAHUN, YMEHUI U HAaBBIKOB. Cro/1a BXOJIAT YPOKU (hOPMUPOBAHUS
YMEHHI U HAaBBIKOB, IIEJICBOTO MPUMEHEHHS YCBOCHHOTO U JIp.:

Buowi:ypok camocTosITeNnbHBIX paboT, ypok-maboparopHas paboTa, ypoK MpakTHYEeCKHX padoT,
YPOK-IKCKYPCHSI, CEMUHAD.

B) VYpok o0oOmenus u cucrematusanuu. Cioa BXOAST OCHOBHBIE BUIBI BCEX ISTH TUIIOB
YPOKOB: YPOK-CEMHUHAp, YPOK-KOH(EpPEHIUsI, WHTETPUPOBAHHBIM YpPOK, TBOPYECKOE 3aHSTHE, YPOK-
TUCITYT, YPOK-J€JI0OBasi/poJieBasi urpa.

r) YpOoKu KOHTpPOJIf, yueTa U OIICHKU 3HAaHUM, YMEHHUI 1 HABBIKOB:

Buowi: yctHas ¢opma npoBepku ((PpOHTANbHBIN, WHIMBUAYAIbHBIA M TPYNIOBOW OMPOC),
MMMCbMEHHAsl TPOBEpPKA, 3adeT, 3aueTHBhIC MPAKTUYECKHUE W JlabopaTopHble pabOThI, KOHTPOJIbHAS
(camocTosATenbHAs ) paboTa, CMEIIaHHBINA YPOK (COUYeTaHUE TPeX MEPBBIX BUAOB), YPOK-COPEBHOBAHHUE.

1) KoMOnHUpOBaHHBIC YPOKU: HA HUX PEIIAIOTCS HECKOJIBKO AUIAKTUICCKUX 3a/1ad.

Hcnoan3dyembie GpopMbl, c1oco0bl H CPeICTBA IPOBEPKHU U OLIEHKHU Pe3yJIbTATOB 00yUYeHHs.

OreHKa yCTHBIX OTBETOB yUaIIUXCs

Onenka «5» CTaBUTCA B TOM Cllydae, €CIM YyYallMHCS TIOKa3bIBa€T BEPHOE IOHUMAaHHE
(bu3MYECKOIl CYITHOCTH pacCMAaTPUBAEMBIX SBIICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHii, a TaK xKe
NpaBUIbHOE OmNpezeNieHne (U3NYECKUX BEIUYMH, MX CIUHHUIl M CIIOCOOO0B HM3MEpEHHs: IPAaBHIBHO
BBITIOJTHSIET YEPTEKHU, CXEMbI U TpadUKH; CTPOUT OTBET MO0 COOCTBEHHOMY ILIaHy, COPOBOXKIAET pacckas
COOCTBEHHBIMH MpPHMEpPAMH, yMEET NPUMEHSTh 3HAHWA B HOBOM CHTyalldd TpPH BBIIIOJHEHUHU
MPAKTUYECKHX 33/IaHUN; MOXKET YCTAHOBUTH CBSA3b MEXKAY M3YYaeMbIM U paHee W3YUCHHBIM MaTepHalioM
10 Kypcy (DM3HKH, a TaK)Ke ¢ MAaTepHaJIOM, YCBOCHHBIM MTPHU W3YYEHUH JPYTUX MPEIMETOB.

Onenka «4» CTaBUTCS, €CJIM OTBET yYEHHMKa yJOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSAM HA OLIEHKY
«5», HO naH 0e3 MCIOJIb30BaHMs COOCTBEHHOTO TUIaHA, HOBBIX MPHUMEPOB, 0€3 MPUMEHEHUS! 3HAHWUU B
HOBOM CHTyalH, 6e3 HCIOJIb30BaHMUs CBsi3el C paHee HM3yYEeHHbIM MaTepUaJoOM U MaTepuasoM,
YCBOEHHBIM MPU U3YYECHUU Jp. IPEIMETOB; €CIIM yJaIIUKCs JOMYCTHII OJIHY OMIHOKY WK He Oojee IByX
HE/T04ETOB U MOXKET UX UCIIPABUTh CAMOCTOSATENIBHO UM ¢ HEOOJBIION MOMOIIBIO YUUTENS.

Onenka «3» CTaBUTCS, €CIM Y4YalIWics TPABWIBHO TTOHUMAaeT (U3MYECKYIO0 CYIIHOCTh
paccMaTpUBaeMbIX SBJICHUM U 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/ENbHbIE TPOOEIIbl B YCBOSHUH
BOMPOCOB Kypca (M3HMKH, HE MPEMATCTBYIONIME MaJbHEHIIEMY YCBOCHHIO BOIPOCOB IMPOrPaMMHOTO
MaTepuaia; yMeeT MPUMEHSTh MOJTy4YEeHHbIE 3HaHWMS NPU pPEIIeHUHM MPOCTHIX 33Jad C MCIOJIb30BaHUEM
TOTOBBIX (OPMYIJ, HO 3aTPyIHSETCS MPH PEUICHHH 331ad, TPEeOYIOUIMX MpeoOpa3oBaHMs HEKOTOPHIX
dbopMmyr; momycTun He Oornee OAHON TpyOoil OomMOKM U OBYX HEAOYETOB; He Oojee OAHOW TpyOoil u
oJIHOM HerpyOoi ommOku; He Oonee 2-3 HerpyObIX OIIMOOK; OJHON Herpyboil omuOKuM U TpEX
HEZ0YETOB; JOIYCTHII 4-5 HETOUETOB.

Onenka «2» CTaBUTCS, €CIM YYallMiCs HE OBJAJEN OCHOBHBIMH 3HAaHUSMH M YMEHHSMH B
COOTBETCTBUH C TPEOOBAHUSAMH MPOTPAMMBI U JOMYCTHII OOJIbIIE OMIMOOK U HEAOUETOB YeM HEOOXO MO
JUIA OLIEHKH <«3)».

OrneHka KOHTPOJIBHBIX paboT

Onenka «5» cTaBUTCA 32 pabOTY, BBIITOJHEHHYIO TIOJTHOCTHIO 0€3 OIMOOK U HET0UETOB.

Onenka «4» craBuTcs 3a paboTy, BHINOJIHEHHYIO MOJHOCTHIO, HO TPU HAJIMYUM B HEH: He OoJee
OJHOM TpyOO# OIMOKHK; 0JJHON HErpyOoii OIMOKH U OTHOTO HelouéTa; He OoJiee TPEX HETOUETOB.



Onenka «3» CTaBUTCS, €CIIM YYEHUK MPABWIBHO BBIIOJHWI HE MeHee 2/3 Bceil paboThl HiIn
JOMYCTUJI: He Oojiee OHOW TpyOOW OMMOKM M ABYX HEA0UYETOB; HE OoJiee OAHOW TpyOOi OMMOKH U
oqHOW HerpyOoii omuOku; He Ooinee Tpex HErpyObIX OIIMOOK; OXHOW HerpyOoil OmuOKHM U Tpex
HEJIOYETOB; MPU HATMYUU 4 - 5 HEAOUETOB.

Omnenka «2» CTaBUTCS, €CIIM YUCIO OMIMOOK W HEMOYETOB MPEBBICUIIO HOPMY JJIsl OLCHKH 3 U
MPaBUIILHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

OreHka J1abopaTopHbIX paboT

Omnenka «5» CTaBUTCS, €CIM y4YaIIUHCs BBINONHAET paboTy B MOJTHOM 00BEME C COOIIIOJICHHEM
HEOOXOJMMOW  TIOCJIEIOBATEIILHOCTH TPOBEJCHHSI ONBITOB M HW3MEPEHUH; CaMOCTOSITEIbHO U
paIoHaIbHO MOHTHPYET HEOOX0IMMOe 00OpYIOBaHKE; BCE OIBITHI MIPOBOJUT B YCIOBUSAX M PEXKUMAX,
00eCIIeYNBAOIIUX TOJyYCHHE MPABHIBHBIX PE3YJIbTATOB M BBIBOJIOB;, COOJIOJACT TPEOOBAHUS TPABUII
0€30MacHOCTH TPyJa; B OTYETE MPABWJIBHO M AKKypaTHO BBIMOJIHAET BCE 3aIlMCH, TAOIHIIBI, PUCYHKH,
YepTEkKH, rpaduKu, BBIYUCICHUS; IPABUIBHO BBITIOIHSIET aHAJIM3 IIOTPEITHOCTEH.

Ornenka «4» CTaBUTCS, €CJIM BBITIOJHEHBI TPEOOBAHUS K OIICHKE «5» , HO OBLJIO OMYIICHO JBA -
TpH HejloueTa, He 0oJiee OIHOM HerpyOoi omMOKY ¥ OJHOTO HEeJA04ETa.

Ornenka «3» craBUTCS, €Ciii paboTa BBIMOJHEHA HE MOJHOCTHIO, HO 00BEM BBITOJIHEHHON YacTH
TaKOB, MO3BOJISET MOJIYUYUTh MPABUILHBIC PE3YJIbTAaThl M BBIBOJIBI: €CJIM B XOJ€ MPOBEICHUS OIBITA W
W3MEpeHUN ObUTH JOIYIIEHBI ONTHOKH.

Ornenka «2» CTaBUTCS, €cU paboTa BBHIIOJIHEHA HE MOJHOCTHIO M 00bEM BBIMOJIHEHHON 4YacTH
paboTel HE TO3BOJISICT CHEJIaTh MPABWIBHBIX BBIBOJOB: €CJIHM OIBITHI, H3MEPCHHS, BBIYUCIICHUS,
HAOJIIOICHUS TIPOM3BOUIIUCH HEITPABUIIBHO.

Bo Bcex cmyuasx OIEHKa CHW)KAeTCs, €CIM YYEHHK He coOmojgan TpeOOBaHMS TpaBUII
0€30MacHOCTH TPy/a.

TemaTuueckoe IJIAHUPOBAHHE

Ne HasBanne temMbl KonnuecTBo yacos Hamnpagnenns
BOCIIUTATEIBLHON
JIEATEIbHOCTH

1 OCHOBBI 2JIEKTPOAMHAMUKH 22 3,4,7,8
1,2,4,8

2 Konebanus u BOIHBI 44 1,2,3,4,5,7,8

3 Onrunka 42 3,4,5,8

4 KBanroBas ¢uznka 36 1,3,4,5,6,7,8







