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IlosicHuTeNbHAA 3alIMCKA

Lentpsl oOpa3zoBaHMs €CTECTBEHHOHAyYHOW HampaBieHHOCTH «Touka pocTa» co3laHbl C
LENBI0 Pa3BUTHS Yy OOYYaIOIIMXCS €CTECTBEHHOHAYYHOM, MaTeMaTHYeCKOW, WH(POPMALMOHHOM
IpaMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOTO W KPEATHMBHOTO MBINUICHHUS, COBEPIICHCTBOBAHUS
HaBbIKOB €CTECTBEHHOHAYYHOU HANpPaBJICHHOCTH, a TAKXKe Ui PAKTUYECKOH OTpabOTKH y4eOHOIO
Martepuaia no yueoHomy npeamery «Ousukay.

ean u 3apa4n

* Peanmuszamuss OCHOBHBIX 00II€00pa30BaTeNbHBIX MpPOTpaMM IO Y4YEOHBIM IpeAMETaM
€CTeCTBEHHOHAYYHOH HANpPaBIEHHOCTH, B TOM 4YHCJIE€ B paMKax BHEYPOUHOW JEATEIbHOCTH
00yJaronuxcs.

* Pa3paboTka u peasinzaiusi pa3sHOYPOBHEBBIX JIOTIOJHUTEIBHBIX 00II€00pa30BaTEIbHBIX MPOTPAMM
€CTECTBCHHO HAYYHOW HAIpPAaBJICHHOCTH, a TaK)Ke MHBIX MMPOTPaMM, B TOM YHCIIE B KaHUKYJISIPHBIN
MIEPUO/I.

» BoBneueHne yqanxcsi ¥ me1Iarorndeckux pabOTHUKOB B MTPOEKTHYIO I TEITFHOCTb.

* Opranusaiysi BHEY4eOHOW JEATENIFHOCTH B KaHUKYJSIPHBIA TIEPUOJI, pa3padOTKa M pean3anus
COOTBETCTBYIOIIMX 00pa30BaTENbHBIX MPOTPaMM, B TOM YHCIIE IS Jiarepeil, OpraHM30BaHHBIX
00pa30BaTEIILHBIMH YIPESKICHUSIMHU B KAHUKYJISIPHBIH ITEPUO/I.

» [loBpimieHne TPOGECCHOHATFHOTO MAacTepcTBA  IMEAarOTHYECKUX paOOTHUKOB — IEHTpA,
peann3yIMX OCHOBHBIC U JIOTIOJHUTEIBHBIE 001Ie00pa3oBaTeIbHbIC TPOTPAMMBI.

» Coznmanue 1ieHTpa «Touka poctay mpesmnosiaraeT pa3BUTHE 00pa3oBaTeIbHON MH(PPACTPYKTYPHI
001eo0pa3oBaTeIbHOM  OpraHU3alMk, B TOM YHCJIE OCHaleHue o0meo0pa3oBaTeIbHOM
OpraHu3aIiu:

* 000pydOBaHMEM, CpeIACTBAaMH OOYUYEHHS U BOCIUTAaHUS JUIsI H3Yy4eHHUd (B TOM UHUCIE
AKCIIEPUMEHTAJILHOTO)  TPEAMETOB, KYPCOB, JUCHUIUIMH (MOJIyJield) €CTECTBEHHOHAYJYHOU
HampaBJICHHOCTH TpPH  pealu3alil  OCHOBHBIX  001IeoOpa3oBaTeNbHBIX  MPOrpaMM U
JIOTIOTHUTEBHBIX 00I1e00pa3oBaTeIbHBIX MPOTPaMM, B TOM YHUCIE JUIsl PACUIUPEHUST COAEP KAHUS
yueOHoro npeamera «Pu3nkay;

* 00opygoBaHHMEM, CpeACTBaMH OOydYeHUs M BOCHHTAHMUS MJIs pealu3aluu [Iporpamm
JOTIOTHUTEIHHOTO 00pa30BaHuUs €CTECTBEHHOHAYYHOW HANPaBIEHHOCTEH;

* KOMITBIOTEPHBIM ¥ HHBIM 000PYI0OBaHUEM.

[IpodunpHBIN KOMILIEKT 000PYAOBaHUS MOXET ObITh BBIOpaH AJia 00I1e00pa3oBaTeIbHBIX
OpraHu3alyii, IMEIOIIUX Ha MOMEHT co3aanus 1eHTpa «Touka pocta»y HabOp CpPeaCTB 0OydeHUs U
BOCITUTAHMSI, MOKPHIBAIOIIUN CBOMMHU (DYHKITMOHATIBHBIMHA BO3MOYKHOCTSIMU 0a30BbIE MOTPEOHOCTH
MIpHU U3y4eHUH y4eOHOTO mpeameTa « Du3nKay.

MunumanbHO HeoOxoauMble  (YHKIMOHAIbHBIE M TEXHHYECKHEe TpeOOBaHUA U
MUHHMAaJbHOE KOJIMYECTBO 000PYAOBAHUS, IEPEUCHDb PACXOAHBIX MaTEPHATIOB, CPEICTB 00YUEHUS U
BOCIIUTAHMUS U1 OCHalleHus 1eHTpoB «Touka pocTtay ompenenstorcss PermoHaibHbIM
KOOPJIUHATOPOM C YYETOM MPUMEPHOTO MepedHsi 000pyI10BaHusl, PACXOJAHBIX MaTEPHUAJIOB, CPEICTB
oOyueHusl U BOCIIUTAHUS ISl CO3AaHUS U o0ecrieueHus: PyHKIMOHUPOBAHUS LIEHTPOB 00pa3oBaHUS
€CTECTBEHHOHAyYHOUW HampaBlIeHHOCTH «Touka pocTa» B 0011e00pa30BaTENbHBIX OpraHU3aIUsX,
PaCTOJIOKEHHBIX B CEBCKOW MECTHOCTH M MaJIbIX TOPOAX.

[IpodunbHelii  KOMIIIEKT o00opynoBaHMs oOecreunBaeT 3(PQeKTHBHOE JOCTHKEHUE
o0pa3oBaTeNbHBIX  PE3yAbTATOB  OOYYAOIIMMHCS 1O MpOorpaMMaM  eCTECTBEHHOHAyYHOM
HaMpPaBJIEHHOCTH, BO3MOXHOCTh YIIyOJIEHHOTO U3YUYEeHUS OTIENbHBIX MPEIMETOB, B TOM YHUCIIE IS
dbopmupoBanusi U300pETATEIBLCKOTO, KPEATHMBHOTO, KPUTHYECKOTO  MBIIUICHUS, Pa3BUTHUS
(YHKIIMOHATBHOW TPaMOTHOCTH Y OOYyYalomMXcs, B TOM 4YHUCJIE €CTECTBEHHOHAy4yHOU WU
MaTEMaTHYECKOM.



OKCIIEPUMEHT SIBISICTCS MCTOYHHKOM 3HAHUM M KPUTEPUEM HX HCTUHHOCTH B HayKe.
Konnenuust coBpeMeHHOT0 00pa30BaHus MOAPa3yMEBAET, YTO B YIEOHOM SKCIEPUMEHTE BEIYLIYIO
pOJb JOJDKEH 3aHATh CaMOCTOSATENIbHBIM MCCIIEIOBATEIbCKUNA YUEHUYECKHM OKCIIEPUMEHT.
CoBpeMeHHbIE SKCIEPUMEHTAIBHBIE HMCCIEIOBAHUS MO (PU3MKE yXKe TPYAHO MPEACTaBUTH 0Oe3
WCIIOJIb30BAHUSI HE TOJIBKO aHAJOrOBBIX, HO U UU(POBBIX H3MEPUTEIBHBIX TpuOOpoB. B
denepaibHOM TOCYIapCTBEHHOM 00paszoBarenbHOM cranmapre (manee — PI'OC) nmponucano, 4To
OJIHUM W3 YHHMBEpCalbHBIX y4yeOHbIX neiicTBuil (manee — VYVY]I), nmpuoOperaemMbIX ydaluMmucs,
JOJDKHO CTaThb YMEHHE «IIPOBEACHHS OIBITOB, MPOCTHIX 3KCHEPUMEHTATBHBIX HCCIIEIOBAHMM,
MPSIMBIX U KOCBEHHBIX M3MEPEHUH C MCIOJB30BAHUEM AaHAIOTOBBIX M MU(PPOBBIX W3MEPUTEIIBHBIX
pruOOPOB». YUEOHBINH IKCIIEPUMEHT 10 (PU3HKE, TIPOBOJAUMEIN HA TPAJAUIMOHHOM O0OPYIOBAHHUH
(6e3 mpuMeHEeHUS UPPOBBIX JIA00OPATOPHIA), HE MOXKET B TIOJIHOM Mepe 00eCIeunTh PEelIeHHe BCeX
o0pa3oBaTeNbHBIX 33/la4 B COBPEMEHHOH ImKose. CIOoXHUBIIAsACS CHUTyauuss O0OycloBIEeHA
CYIIECTBOBaHHUEM psijia IPoOIIeM:

* TPAaJUIMOHHOE IIKOJHHOE 0OOPYAOBAHME M3-3a OTPAHUYEHUS] TEXHUYECKHX BO3MOXKHOCTEH HE
MO3BOJISECT MTPOBOIUTH MHOTHE KOJIMUECTBEHHBIE UCCIICIOBAHMS;

* JJIUTEJIbHOCTh IPOBEACHUS PU3NYECKUX UCCIIEIOBAaHUI HE BCETIa COIIacyeTcs C JUINTEIbHOCThIO
y4eOHBIX 3aHATUH;

* BO3MOJKHOCTH MPOBEACHUS MHOTHX (DU3NYECKUX UCCIIEIOBAHUI OTpaHUYMBACTCS TPEOOBAHHUSAMU
TEXHUKH 0€30TMMacCHOCTH U JIp.

Hudposas maGopaTopusi KapAUHAJIBLHBIM 0O0pa3oM H3MEHSET METOJUKY U COJiep)KaHue
AKCIIEPUMEHTAIbHON  JICITEIPHOCTH W TIOMOTACT PEIIUTh BBIIICTICPEUYHCICHHBIE TTPOOIEMBI.
[upoxkmii cnexkTp HHUQPPOBHIX JAATUYUKOB IMO3BOJSET YYAIIUMCS 3HAKOMUTBCS C IapaMeTpamu
(U3MYECKOTO KCIEpUMEHTa HE TOJbKO HAa KaueCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. C
MOMOIIBI0 TUGPOBOM TabOPATOPUM MOKHO TPOBOJUTH JUTUTEIBHBIA HKCIIEPUMEHT JaXKe B
OTCYTCTBHM 3KcriepuMeHTartopa. [Ipu sTom u3MmepsiemMble JaHHBIE U pe3yJabTaThl UX 00pabOTKH
0TOOpaxkaroTCsi HEMOCPEACTBEHHO HA HKPaHE KOMITbIOTEpa.

B mpouecce GopMupoBaHus dKCIEPUMEHTAIBHBIX YMEHUM TO (U3HKE yYAITUHCS YUIUTCS
MIPEICTaBIATh HHPOPMAIHMIO 00 UCCIEAOBAHNUN B YETHIPEX BUIAX:

* B BepOaTbHOM: OMNMCHIBATH SKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb SKCIEPUMEHTA,
¢bukcHpoBaTh BHUMaHHE HA U3MEPAEMbIX (PU3HUECKUX BEIMYMHAX, TEPMUHOJIOTUH;

* B TAaOJIMYHOM: 3aIOJHATH TAOIHIIBI TAHHBIX, JISKAIIUX B OCHOBE TTOCTPOEHUS rpaduKoB (IIPU ITOM
Y Y4aluXxcsi BO3HUKAET MePBUYHOE MPECTABICHHUE O MaclITa0axX BETUYHH);

* B rpapuyeckoM: CTpPOUTh TpaduKu MO TaOIUYHBIM JaHHBIM, YTO TO3BOJSET MEPEHTH K
BBIJIBIDKCHUIO THIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXTY (U3UYECKUMHU BEIMYMHAMH (IIPU ITOM
yUWTEeNb [OKa3blBa€T MPEUMYILECTBO B BU3YyalIM3allMM 3aBUCUMOCTEH MEXIy BEIUYMHAMU,
HarJIITHOCTh U MHOTOMEPHOCTB);

* B QHAIUTUYECKOM (B BUJEC MAaTEMAaTUYECKUX YpaBHEHUN): MPUBOJAUTH MAaTEeMaTHUYECKOE OMUCAHHE
B3aMMOCBS3U (PU3NYECKUX BEIMUNH, MaTeMaTHYeckoe 0000IIeHUE MTOTyYeHHBIX PE3YAbTaTOB.

[Tepexon k KaxaoMy 3Tamy MpeAcTaBleHUs UH(DOpMAIMK 3aHUMAET JI0OCTATOYHO OOJIBILION
MIPOMEXYTOK BpeMeHUu. besycinoBHo, B 7—9 Kiaccax 3TOT Ipolecc HEOOXOAMM, HO B CTapIIMX
KJlaccax 3TO BpeMs MOXHO ObUIO Obl OTBECTH HA pelieHHre Oosiee BaXHBIX 3a7ad. B 3Tom ruiaHe
uudpoBbIe JTa00PATOPUH MO3BOJISIIOT CYIIECTBEHHO SKOHOMHTH BpEMs, KOTOPOE MOXHO MOTPATHUTh
Ha (opMHUpOBAaHUE HCCIEIOBATENLCKUX YMEHHUH YYallUXCsl, BBIPAXKAIOMIMXCS B CIEIYIOIIUX
JIEUCTBUX:

* onpezieTIeHue MpoOIIEMBI;

* IOCTAaHOBKA UCCIIEJIOBATENHLCKOM 3a/1a4H;

* IJITAHUPOBAHUE PEIICHUS 3a]a4u;

* IOCTPOEHHUE MOJEIEN;

* BBIJIBUIKEHHE TUTIOTE3;

* SKCIIEPUMEHTANIbHAS TIPOBEPKA THUIIOTE3;

* aHAJIN3 IaHHBIX KCTIEPUMEHTOB WJIH HAOIOICHMIA,
* opmynrpoBaHUE BHIBOJIOB.

[Mocnemqnue rompl y  yyammxcss  HAOMIOMAaeTCs HU3Kas  MOTUBAlUA — H3yYCHHS
€CTeCTBEHHOHAYYHBIX JAMCIMILIUH U, KaK CIEJCTBHE, MaJeHre KauecTBa oOpazoBanus. L{udposoe
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yueOHOe 000pyJIOBaHHE IIO3BOJISIET YYAIIMMCS O3HAKOMUTHCS C COBPEMEHHBIMH METOJaMU
HCCIIEIOBaHUs, NMPUMEHSAEMbIMU B HAyKE, & YUYHUTEII0 — IPUMEHATh HA MPAKTHUKE COBPEMEHHBIE
rnenaroruyeckre TexHosorud. lloatomy rnaBHOUM cocraBisironied komiuiekra «lIIkosbHOrO
KBantopuymay siBisitoTcs udpoBbie JTaA00paTOPHH.

Pabouasi nporpaMMaopreHTHPOBAHA HA NMPEAMETHYIO JTHHUIO YYeOHUKOB:

1. ®usuka.7 ki.:yaeouuk / A.B.Ilepoinikun. - 5-e uss., crepeotnit. — M.: JIpoda, 2016 r — 224 c.
2. ®uzuka.8 ki.:yueonuk / A.B.Ilepoimkun. - 5-¢ u3a., crepeotu. — M.: JIpoda, 2017 r — 238c.
3. ®usuka.9 ki..yueonuk / A.B.Ilepoimikun, E.M. I'ytHuK, -4-¢ u3., crepeotun. — M.: [lpoda,
2017 r—319c

Onucanue MaTepuajbHO-TeXHMYeckoi 0a3bineHTpa «Touka pocTay, HCNO/Ib3YeMOro
AJISl peajin3annu o0pa3oBaTe/bHbIX IPOrpaMMB paMKax NpenogaBanus Gpu3nKu

B cocraB nentpa «Touka pocta» mo Qusuke BXoaaT Oa3oBas (00si3aTesnbHast) 4acTb U
JOTIOJTHUTENbHOE 00opyaoBaHue. ba3oBas 4acTh cOCTOUT M3 IMUPPOBBIX JTaTYUKOB U KOMILJIEKTOB
COITYTCTBYIOIIIMX 3JIEMEHTOB JJISl ONIBITOB [0 MEXaHUKE, MOJIEKYJISIPHOM (PU3MKE, 3NIEKTPOIMHAMUKE
n ontuke. JlomomHutenpbHOE 00OpynoBaHWE (MPO(UIBHBIA KOMIUIEKT) MPEACTABISIET COOOMU
undpoByro 1a00paTOPHIO 1O (PUBKKE.

ba3sucHblii yueOHbIH (00pa3oBaTe/ibHBbIN) MJIaH HA u3yuyeHue pu3uku B 7 — SKiaccax
OCHOBHOM IIKOJBI OTBOAMUT 2 Y4eOHBIX Yaca B HEHENIO B TEUEHHE KaKJ0ro rojaa oOydeHHs, BCETO
136 gacos. B 9 kimacce - 3 yueOHbIX yaca, Bcero 102 waca (7-9 ximaccsr, Bcero 238 gaca).

Pabouyas mporpamma 3amanupoBana Ha 2384aca:

Ha n3ydeHue GU3MKU B 7 Kilacce OTBOAUTCS 68 4acoB (T. €. 2 4aca B HEJIETIO);
B 7 KJ1acce TUIAaHOBBIX KOHTPOJBHBIX padoT 1o ¢pusuke — 3;
nabopaTtopHbIX padoT - 11
Ha n3ydyeHue Gu3NKy B 8 Kiacce oTBoaUTCs 68 4acoB (T. €. 2 yaca B HEJIEII0);
B 8 KJ1acce TIaHOBBIX KOHTPOJIBHBIX padoT 1o ¢usuke — 6;
nabopaTtopHbIX padoT - 11

Ha n3ydyeHue ¢puszuku B 9 kiacce otBoautcs 102 gaca (T. €. 3 yaca B HEJIENIO);
B 9 KJ1acce TIaHOBBIX KOHTPOJIBHBIX padoT 1Mo ¢usuke —6;

J1a00paTOPHBIX padoT - 8

Cpoxk peanu3zaruu paboyeil mporpaMMsl — 3 roja

HN3meHeHnsi, BHeCEHHbIE B ABTOPCKYIO POrpaMMy:

Ne | HammeHoBaHue KoauvecrBo | KomnvecTBo | O0ocHoBaHMe
n/m | pa3gena (TemMbl) 4acoB B | 4aCOB B
NpUMepHOii | paboueit

(aBTOpCKOIT) | Mporpamme
nporpamMmme

7 kiace




PesepBHOE Bpems 1 paccunTana Ha 35 y4eOHBIX
HeJelNb, a pabouas Ha 34
y4eOHbIE HEe/IeTH.

8 kiace

PesepBHOE Bpems 1 ABTOpCKas nporpamma

paccuntana Ha 35 yueOHbBIX




2 Hezenb, a paboyas Ha 34
yueOHbIE HEAETH.

9 kiace

HToroBoe nmoBropeHue 6 ABTOpCKasi mporpaMmMa
paccunTana Ha 35 y4eOHBIX
HeJeNb, a pabouas Ha 34
yueOHbIE HEIETH.

Inanupyemsle pe3ybTaThl 00yuenus ¢pusuke B 7 - 9 Kiaaccax

,J!H‘IH!!QTHBIMI/I PDEIVJILTATAMU !!ii!‘lﬂﬂlflﬂ !I[I/I 3UKE ABJSAIOTCH:

- cOpMHPOBAHHOCTH MO3HABATEIBHBIX UHTEPECOB HA  OCHOBE pa3BHUTHSA
WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yJaIInXcs;

- YOSXIEHHOCTh B BO3MOYKHOCTH TIO3HAaHWUHM TIPHPOJBI, B HEOOXOJUMOCTH DPa3yMHOTO
WCTIOJIH30BAHUS JIOCTI)KEHUH HAYKHM W TEXHOJOTHH ISl JalbHEUIIETO pPa3BUTHS YEJIOBEYECKOTO
oOmecTBa, yBaKEGHHWE K TBOpIAM HAyKd M TEXHHKH, OTHOIICHHE K (H3MKE KakK D3JIEMEHTY
o011eYeoBeuecKoi KyabTyphl;

- CaMOCTOSTEIBHOCTh B MPUOOPETEHNN HOBBIX 3HAHWUU U MPAKTUICCKUX YMEHUI;

- TOTOBHOCTH K BBIOODPY KHU3HEHHOTO NMYTU B COOTBETCTBUU C COOCTBEHHBIMH MHTEpECaMU
1 BO3MOKHOCTSIMU;

- MOTHBAIMs 00pa30BaTENbHON NEATEIBHOCTH UIKOJBHUKOB HA OCHOBE JIMYHOCTHO -
OPUEHTUPOBAHHOTO MOJX0/1a;

- (dopmHpoBaHHE [IEHHOCTHBIX OTHOLIEHUH OPYT K IPYTy, YUUTEIIO, aBTOPaM OTKPHITUH U
M300peTeHUH, pe3yIbTaTaM 00yICHHS.

AIPCAMETHRLIMHN PE3YVILTATAMU OOVICHUA (DUNKE ABIAIOTCH

- OBJIQJICHUE HABBIKAMH CaMOCTOSITEIBHOTO MPUOOpPETEHMs] HOBBIX 3HAHHM, OpraHU3aIlH
y4eOHOM 1eATeIbHOCTH, TOCTAHOBKY 1IeJIeH, MIIaHUPOBaHUs, CAMOKOHTPOJIS U OLIEHKU PE3YIbTaTOB
CBOEH 1eATEIbHOCTH, YMEHUSIMH MPEIBUACTh BOSMOYKHBIE PE3yJIbTaThl CBOUX JICHCTBUM;

- TNOHMMAaHHE PAa3IUYUN MEXKIY UCXOJHBIMU (paKTaMU M THIOTE3aMHU Ui UX OOBSICHEHHUS,
TEOPETUYECKUMU MOJICISIMU U peabHBIMU 00beKTaMHU, oBIaAeHue Y Y/ Ha mpumepax TUmnoTes3 s
OOBSICHEHUS! U3BECTHBIX (DAKTOB M SKCIEPUMEHTAJIbHOW MPOBEPKH BBIJBUTAEMbBIX THUIIOTE3,
pa3paboTKU TEOPETUUECKUX MOJIEJICH MPOLIeCCOB WU SIBICHUIA;,

- (dopmupoBaHHe YMEHHI BOCIPUHUMATh, MepepadaThiBaTh U MPEABABIATH HH(OOPMALIUIO
B CIIOBECHOM, 00Opa3HON, CUMBOJIMYECKON opMax, aHAIU3UPOBATh U epepadaThiBaTh MOIYYEHHYIO
nH(OPMALIMI0O B COOTBETCTBHM C TOCTaBICHHBIMU 3a/ladaMH, BBIACISATH OCHOBHOE COJEpKaHHe
MIPOYUTAHHOTO TEKCTA, HAXOUThH B HEM OTBETHI Ha MOCTABJICHHBIE BONIPOCHI U U3JIAraTh €ro;

- TpHOOpETEeHHE OMbITa CaMOCTOSTENFHOTO TIOWCKA, aHanmu3a, oTOopa WHOpMAIUU C
WCIOJIb30BAHMEM PA3IMUHBIX UCTOYHUKOB M HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUHA ISl peIIeHUS
MO3HABATENbHBIX 33/1aY;

- pa3BUTHE MOHOJIOTUYECKOW W JMUAJOTHYECKON pedH, yMEHHUs BbIpaXaThb CBOU MBICIU U
CIIOCOOHOCTH BBICIYIIMBATh COOECEHUKA, MOHMMATh €ro TOYKY 3pEHHs, MpHU3HaBaTh MPaBO
JPYroro 4eloBeKa Ha MHOE MHEHHE;

- OCBOEHHE MPHUEMOB JCHCTBUIA B HECTAaHAAPTHBIX CUTYAIIUAX, OBIAJACHUE IBPUCTHUECKUMU
METO/IaMHU PEIIeHUs TPOoOIIeM;

- (dopmupoBaHHe yMEHHI pabOTaTh B TPYIIE C BHIMOJIHEHHEM PAa3IHYHBIX COIMAIBHBIX
poJiel, MpeACTaBIATh U OTCTAaUBATh CBOU B3TJISBI, BECTU JUCKYCCHIO. U YOSKICHUS




MU [IDeIMETHRIMU JpTaramy o0vuenus Gusnke IBJISIOTC:

- 3HAHM O MPUPOJIE BAKHEHIINX (PU3MUECKHX SIBICHUN OKPYKAIOIIET0 MUPA M TOHUMaHHE
CMBICIIa (PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBSA3b N3YYEHHBIX SBJICHUA;

- yMEHHUs IIOJb30BATbCS METOJAMHM HAy4YHOIO HCCIENOBAaHUsA SBJICHUM  IPUPOJBI,
MIPOBOJIUTH HAOJIONEHUS, TUIAHUPOBATh M BBIMOJIHATH SKCIEPUMEHTHI, 00pabaThIBaTh Pe3yIbTaThl
M3MEPEHUH, MPEJCTABIATh PE3yNbTaThl U3MEPEHHH ¢ MmoMomibio Tabmui, rpaguxkoB u Qopmy,
oOHapyXHBaTh 3aBUCHMOCTh MEXAY (QHU3UUYECKUMHU BEIMYMHAMHU, OOBSICHATH MOJyYECHHBIC
pe3ynbTaThl U JIE1aTh BBIBOJBI , OLIEHUBATH I'PAHULIBI IIOIPEIIHOCTEN PE3YJIbTaTOB U3MEPEHU;

- YMEHHs NMPUMEHSATh TEOPETHUYECKHE 3HAHUS M0 (PU3MKE Ha MPAKTUKE, peliaTh 3a/1a4d Ha
IIPUMEHEHHE NTOTYYCHHBIX 3HAHMI;

- YMEHHS U HaBbIKM NPUMEHATh MOJyYCHHbIE 3HAaHUA JUId OOBSCHEHUS NPUHLIUIIOB
JNEUCTBHS BAXHEUIINX TEXHUYECKUX YCTPOWCTB, PEIICHUs NPAKTUYECKUX 3a]a4 MOBCEIHEBHOU
KU3HH, obOecrieueHUs O€30IaCHOCTH CBOEW JKM3HM, PAallMOHAIBHOTO MPUPOJOIONIB30BAHUS U
OXpaHbl OKPYKAIOILIEH CpeIbl;

- (opmupoBaHue yOexACHNUS B 3aKOHOMEPHOU CBS3H U NMO3HABAEMOCTH SBJICHUI NPUPO/IBI,
B OOBEKTMBHOCTM HAy4YHOI'O 3HAHHS, B BBICOKOI IIEHHOCTH HAyKU B PAa3BUTHUU MaTepUAIbHON M
JyXOBHOU KYJIBTYpBI JIFOJIEH;

- pa3BUTHUE TEOPETHYECKOr0 MBIIUJICHUS] Ha OCHOBE (OPMUPOBAHUS  YMEHUU
yCTaHaBNMBATh (DAKThI, pa3auyaTh NPUYUHBI U CJIEACTBUS, CTPOUTh MOJEINW U BBIABUraTh
TUIOTE3bl, OTHICKUBATh U (OPMYIHPOBATH JOKAa3aTeNbCTBA BBIJBUHYTHIX THMIIOTE3, BBHIBOJIUTH W3
AKCIEPUMEHTAJIbHBIX (PAKTOB ¥ TEOPETUUYECKUX MOJeNel PU3NYECKUe 3aKOHBI;

- KOMMYHHMKAaTHUBHBIC YMEHHUS JOKJIQJbIBaTh O pPE3yJIbTaTaX CBOETO WCCIICIOBAHMUS,
y4acTBOBAaTh B JMCKYCCHH, KPaTKO M TOYHO OTBEYaTh HA BOIPOCHI, HCIOJIb30BaTh CIPABOYHYIO
JTUTEpaTypy U APyrue UCTOYHUKU HHPOpMaIUH.

- TIOHMMAaHHE M CIIOCOOHOCTh OOBSICHATH (PU3NUECKHE SBJICHUS, KaK CBOOOJHOE TMaJcHUE,
KOJIcOaHUS HHUTSIHOTO M TPYKHHHOTO MAasTHUKOB, aTMOC(EepHOE [aBJCHHE, IUIaBaHUE Tell,
g dy3us, OoJbIIas CHKUMACMOCTh Ta30B, Majas CXKUMAEMOCTh XHUAKOCTEH W TBEPIBIX Tel,
MIPOLIECCHI HCITAPCHUS M TUIABJICHHUS BEIIECTBA, OXJIAK/ICHUE KMJIKOCTH TIPH UCIIAPCHUH, N3MCHECHUE
BHYTPEHHEH SHEPIUM Tella B pe3yJIbTaTe TEIUIONepeIaun WIIM paOd0OThl BHEIHUX CHII, dJICKTPH3AIUs
TeJI, HArpeBaHKWE MPOBOTHUKOB AJICKTPUYCCKHM TOKOM, 3JICKTPOMArHUTHAs WHIYKIIHS, OTPaKCHUE
Y TIPEJIOMJICHUE CBETA, JUCIICPCHUS CBETA, BOBHUKHOBEHHUE JIMHEHYATOTO CIICKTPA U3ITyUCHHS;

- YMEHHS H3MEPATh PACCTOSHHUE, MPOMEKYTOK BPEMEHH, CKOPOCThb, YCKOpPEHHE, Maccy,
CHITY, UMITYJIbC, PabOTy CHJIbI, MOIIHOCTb, KHHCTHYCCKYIO SHEPTHIO, TEMIIEpPaTypy, KOJUYECTBO
TEIUIOTHI, YICIbHYK TEINIOEMKOCTh BEIIECTBA, VYIACIBHYIO TEIUIOTY IUIABJICHHS BEUICCTBA,
BJIQKHOCTh BO3JIyXa, CHIIy JJIEKTPHUYECKOTO TOKA, DJIEKTPUYECKOE HAIPSDKEHUE, DIICKTPUYCCKHIA
3apsiji, JIEKTPUYECKOE COMPOTUBIICHUE, OKYCHOE PACCTOSHUE COOMPAIOIIEH JIMH3BI, ONTUYCCKYIO
CHUTY JIMH3BI;

- BIAJEHUE 9KCIIEPUMEHTAIbHBIMH METOIaMH HCCIIEI0OBaHUs B mporecce
CaMOCTOSITEIILHOTO U3YYCHHS 3aBUCUMOCTH IPOUICHHOTO MyTH OT BPEMEHHU, Y/UTHHEHHUSI

- TPYXHHBl OT TNPUIOKEHHOW CHUIIBI, CHUJIBI TSDKECTH OT MACChl Tella, CHJIbl TPEHHS
CKOJIbKEHUS OT TUIOIIAIU COTIPUKOCHOBEHHUS TeJ M CHJIbI HOPMAJIBHOTO JaBJICHUS, CUIIBI ApXumeaa
0T 00bEMa BBITECHEHHOU BOJIBI, MEpHoJa KoJeOaHW MasTHHUKAa OT €ro JJIWHBL, 00hEMa raza oT
JABJICHUS TPU TIOCTOSHHOW TeMIleparype, CHJIbl TOKAa Ha Yy4acTKe IeMH OT AJIEKTPUUYECKOTO
HaAMPSKEHUS , DJIEKTPHUYECKOTO COMPOTUBIIEHUS MPOBOIHUKA OT €r0 JUIMHBI, MJIOMIaIN MOTIEPEIHOTO
CeueHHUs W MaTepuasa, HampaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro BO30YXKACHHUS, yria
OTpaXeHUs OT yTJia MaJIeHus;

- TIOHMMaHHE CMBICIIa OCHOBHBIX (DU3MYECKUX 3aKOHOB W yMEHHE MPHUMEHITh HX Ha
MpaKTUKE: 3aKOHBl TUHAMUKA HBIOTOHA, 3aKOH BCEMHPHOTO TATOTEHHs, 3akoHBI llackans u
Apxumena, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOH COXpPAaHEHHUS OHEPruH, 3aKOH COXpPaHCHHs
ANIEKTPUYECKOTO 3apsiyia, 3akoH OMa JUTst yuacTka 1enu, 3akoH J[xoyns - Jlenna;
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- IOHMMaHWE NIPHUHLHUIIOB JEHCTBUS MAIlMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, C
KOTOPBIMU KaXK[IbIil 4YEJIOBEK ITIOCTOSHHO BCTPEYAeTCs B IOBCEJHEBHOW MXH3HH, U CIIOCOOOB
oOecrieyeHns 6e30MACHOCTH MIPH UX UCTIOJIH30BAHUY;

- OBJAJEHUE Pa3HOOOPa3HBIMU CIIOCOOAMH BBHITIOTHEHHSI PACYETOB JJIsi  HAXOXKICHHS
HEU3BECTHON BEIMYUHLEI B COOTBETCTBUU C YCJIOBUAMU IOCTaBJIICHHOU 3aJa4u Ha OCHOBaHUU
UCIIOJIb30BAHUS 3aKOHOB (DM3HKH;

-  YMCHHUC HUCIIOJIB30BATh MOJYUCHHLIC 3HAHWA, YMCHHA U HABBIKU B HOBCGI[HCBHOﬁ KNU3HU
(OBIT, PKOJIOTHSI, OXpaHa 3I0POBbS, OXPaHa OKPYKAFOIICH CPEIIbl, TEXHHKA 0€301TaCHOCTH )

IInanupyemsble mpeaMeTHbIE pe3ybTaThl 00yueHusi ¢usnke B 7 — 9 Kjaccax

Mexanuueckue agnenus

BhINyCKHUK HAYYHThCS

- pacmo3HaBaTh MEXaHWYECKHE SBJICHHUS W OOBSICHATH Ha OCHOBE HMMCIOIIUXCS 3HAHUM
OCHOBHBIC CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUsS ATHX SIBJCHUN: paBHOMEPHOE W PABHOYCKOPEHHOE
MPSIMOJTMHENHOE JIBIDKEHHE, CBOOOIHOE TAJICHHE TEeJ, HEBECOMOCTh, PABHOMEPHOE IBIKEHHUE IO
OKPYXHOCTH, HHEPITUS, B3aUMOICUCTBHUE TEJ, TIepeiava TaBICHUS TBEPABIMHU TEJIaMU, KUIKOCTIMU
MW Ta3zaMu, aTMoc(epHOe MaBJICHHE, TJIaBaHUE TeEJI, PaBHOBECHE TBEPABIX Tel, KoJeOaTelbHOE
JBIKEHUE, PE30HAHC, BOJITHOBOE JIBUKEHUE;

- ONMCHIBATh U3YYECHHbIC CBOWCTBA TEJ U MEXaHUUYECKUE SBJICHUS, UCIOIb3Ys (hr3nuecKue
BEJIMYMHBI: IyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IJIOTHOCTh BEIIEeCTBA, CHJIA, IaBJICHUE,
UMITyJBC TeJla, KUHETUYecKas »JHeprusi, NOTEeHIHUalbHas DSHEPrus, MexXaHuuyeckas pabora,
MexaHnndeckass mMouHocTh, KIIJ[ mpocTtoro MexaHusma, cuia TpEeHHUs, aMIUIMTY[a, MEPUO U
yacToTa KoJIeOaHW, AJMHA BOJHBI U CKOPOCTh €€ pacipoCTpaHEHHUs; MPU OMHCAHUU MPaBUIBLHO
TPaKTOBaTh (PU3UYECKUIN CMBICI UCIOJIb3YEMbIX BEIMYUH, UX 0003HAUEHUS U €AMHUIIBI U3MEPEHMUS,
HaXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BEJIMYMHAMY;

- QHAIM3UPOBATh CBOWCTBA TEN, MEXaHWYECKUE SBJICHHUS U IMPOLIECCHl, HCIOIb3Ys
¢buznyueckue 3aKOHBl U MPUHIUIBL: 3aKOH COXPAHEHUS SHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS,
paBHOAeHcTBYIOMmas cuia, I, I u I 3akonsl HeroTOHaA, 3aKkOH COXpaHEHUS] UMITYJIbCa, 3aKOH ['yKa,
3akoH [lackans, 3akoH Apxumena; Mpu 3TOM pa3iuyaTh CIOBECHYIO (GOPMYIHPOBKY 3aKOHA U €ro
MaTeMaTH4eCKOe BbIPaKECHHUE;

- pa3nuyaTh OCHOBHBIC MMPU3HAKU U3YUEHHBIX (PU3MUYECKUX MOJIENIeH: MaTepuaabHas TOUKa,
WHEepLHAIbHAS CUCTEMa OTCUETA,

- pewaTth 3aJayd, HUCIOJB3ysd (U3NUYECKUE 3aKOHBI (3aKOH COXpAHEHHsS SHEPTUH, 3aKOH
BCEMUPHOTO TAroTeHus, npuHiun cyneprnosunuu cui, |, Il u |1l 3akonsr HpioToHa, 3akoH
COXpaHEHHUs UMITyJbca, 3akoH ['yka, 3akoHn [lackans, 3akoH Apxumena) u GOpMYIIbl, CBS3bIBAIOLINE
¢dbusznueckue BeIHUYMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IJIOTHOCTb BElIeCTBa, CHIIA,
JaBJICHUE, UMITYJIbC Tella, KHHETUYECKasi SHePrusl, MOTEHIIMANIbHAs SHEPrus, MeXxaHudeckas pabora,
MexaHuuyeckas MoIHOCTh, KIIJ mpocroro mexaHwsma, cuiia TPEHHUS CKOJIbKEHHS, aMILTUTYAA,
MEePHO]] M 4aCTOTa KOJeOaHUM, JJTMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUs): Ha OCHOBE aHallu3a
yCTOBUS 337a4u BBIICITHh (DU3MUYECKUE BEIUYUHBI U (POPMYIBI, HEOOXOIUMBIE sl €€ pelieHus, u
MIPOBOJUTH PACUETHI.

BhInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

- UCIOJIb30BaTh 3HAHHMS O MEXAHMYECKUX SBJICHHUSIX B TOBCEJHEBHOM >KWU3HMU JUIS
obecrnieueHns 6€30MaCHOCTU MPU OOpalIeHUH ¢ MPUOOpPAMU U TEXHUYECKUMH YCTPOWUCTBAMU, IS
COXpPaHEHUS 3JI0POBBS M COOMIOICHISI HOPM IKOJIOTHUECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;

- TPHUBOJUTH TMPUMEPHI MPAKTUYECKOTO HCMOJb30BaHUS (PH3MUECKUX 3HAHHH O
MEXaHUYECKUX SIBICHUSAX M (DU3MUECKUX 3aKOHAX; MCIIOIH30BAHHS BO30OHOBISIEMBIX HCTOYHHKOB
SHEPTUH; IKOJIOTUUECKUX MOCIEACTBUN UCCIIEI0BAHNUSI KOCMUYECKOTO TPOCTPAHCTBA;
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- paznuuaTh TPAHHULBl NPUMEHMMOCTH (PU3MYECKHX 3aKOHOB, IIOHMMATh BCEOOIINI
XapakTep (yHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXpPAHEHUS MEXaHHMYECKOW SHEPruH, 3aKoH
COXPAaHEHHUS UMIIYJIbCa, 3aKOH BCEMHMPHOIO TSATOTEHHMS])) M OTPAaHMUEHHOCTb HCIIOJIb30BaHMUS
YacTHBIX 3aKOHOB (3akoH I'yka, 3aKkoH Apxumena u jp.);

- npuémaMm ToMCKa U (OPMYJMPOBKM JIOKA3aTENbCTB BBIABHHYTBIX THIIOTE€3 U
TEOPETUYECKHUX BHIBOJOB HA OCHOBE SMIIMPUYECKU YCTAHOBJICHHBIX (DAKTOB;

- HaxoAWTh aJCKBAaTHYIO MpPEAJIOKEHHOM 3anaue (U3NYECKYI0O MOJENb, pa3peliarhb
npoOsieMy Ha OCHOBE HMMEIOIIMXCS 3HAHWHA 10 MEXaHHKE C HCIOJB30BAaHHEM MAaTEeMaTHYEeCKOTO
anmnapara, OLlEHUBaTh PeaIbHOCTh NOJYYEHHOTO 3HaUeHUs (PU3NUECKON BEIUYNHBI.

Tennogoie aenenus

BpInycKHUK HAYYHTCS:

- pacro3HaBaTh TEIUIOBBIE SBJIEHHMS U OOBSACHATH HAa OCHOBE HMEIOUIMXCS 3HAHHUU
OCHOBHBIE CBOMCTBA WJIM YCJIOBHS NMPOTEKAHUS 3TUX SBJICHUN: U(PQy3usi, U3MEHEeHHe 00bEMa Tel
IIpU HarpeBaHUU (OXJIAXACHUHN), OOJIbIIAs C)KUMAEMOCTh T'a30B, Majlasi CAKMMAEMOCTh JKHJIKOCTEH U
TBEPABIX TEN;, TEIUIOBOE paBHOBECHE, HCIAapeHue, KOHIEHCAllMs, IUIaBJIEHHE, KpUCTaJIH3alus,
KHUIIEHHE, BJIaKHOCTh BO3/1yXa, pa3JInyHble CIOCOObI TeIIONepeaayu;

- ONHCHIBaTh W3YYEHHBIE CBOICTBA TeNl W TEIUIOBBIE SBJICHMS, MCIONB3YS (pU3MUecKue
BEJIMYMHBI: KOJMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPrus, TeMIIepaTypa, yIellbHas TeIIOEMKOCTb
BEIIECTBA, YylelbHas TEIUIOTa IUIaBIEHUS U NapooOpa3oBaHMs, yJelbHas TEIUIOTa CropaHus
TOIUTMBA, KOA()(UIKEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO IBUTATENs; MPHU OMNUCAHUU MPABHILHO
TPaKTOBaTh (PU3UUYECKUIN CMBICI UCIIOJIb3YEMbIX BEJIMUUH, UX 0003HAUYECHUS U €IUHUIIBI H3MEPEHUS,
HaXO0JUTh (POPMYIIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMHU BETMYMHAMY;

- aHAIM3UPOBATh CBOMCTBA TeEJ, TEIJIOBBIE SIBJICHHUS M MPOLECCHI, HCIONb3yd 3aKOH
COXPAaHEHHUs SHEPruu; pa3iuyaTh CJIOBECHYIO (OpPMYIUPOBKY 3aKOHa M €ro MaTeMaTU4ecKoe
BBIPAKEHUE;

- pa3nuyaTh OCHOBHBIEC IPU3HAKU MOJIENIEH CTPOCHHS ra30B, KUIKOCTEH U TBEPIBIX TE;

- pewath 3a/layM, HCIOJB3YS 3aKOH COXpaHEHHUS SHEPruM B TEIUIOBBIX IpoOIleccax,
(dbopMyIibl, CBs3bIBatOIIME (PU3NUYECKHE BEIMYMHBI (KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSS SHEPIHs,
TeMIleparypa, ylenbHass TeIJIOEMKOCTh  BEUIECTBa, ylAeJdbHAas TEIUIOTa IUJIABICHUS U
napooOpazoBaHusi, yAeiabHas TEIJIOTa CrOpPaHMsl TOIUIMBA, KO3()PUIMEHT MoJe3HOro IeHCTBUS
TEIUIOBOTO JIBUraTelis): Ha OCHOBE aHajM3a YCIOBHUS 3aJayd BBIACNIATH (GU3NYECKUE BEIHYMHBI U
(bopMyIbl, HEOOXOIUMBIE TSI €€ PEelIeHUs], U IPOBOJAUTH PACUETHI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

- HWCIOJIb30BaTh 3HAHUS O TEIUJIOBHIX SBIICHUSX B IMOBCEAHEBHOW KU3HU JJIs1 0OecrieueHus
0€30MacHOCTH MpH OOpalleHNuH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOWCTBAMH, AJS COXPaHEHUs
3I0POBbSL M COOJIIOJICHUSI HOPM JKOJIOTHYECKOTO TMOBEICHHUS B OKPYXAIOIIeH cpee; MPUBOIUTH
MpUMEPBbl 3KOJOTHYECKHX TOCIeACTBUIM paboThl ABurareneit BHyTpeHHero cropanus (/IBC),
TETUIOBBIX U TUAPOIIIEKTPOCTAHIINN;

- TPHUBOJUTH MPHUMEPHI MPAKTUUECKOTO MCIOJIB30BaHUS (PU3MUECKUX 3HAHUU O TETUIOBBIX
SIBJIICHUSX;

- pa3nuuaTh TpPaHUIBI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB, IMOHHMATh BCEOOIIHIA
xapakrtep (QpyHIaMEHTaIbHBIX (PU3NYECKHX 3aKOHOB (3aKOH COXpPAHEHHUS DHEPTUH B TEIUIOBBIX
mpoleccax) ¥ OrpaHUYEHHOCTh UCTIONBF30BaHMUS YaCTHBIX 3aKOHOB;

- mpuéMaMm TOUCKa U  (OPMYTUPOBKH JIOKA3aTEIbCTB BBIIBHHYTHIX THUIIOTE3 U
TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMITUPUUYECKU YCTAHOBJICHHBIX (DaKTOB;

- HAXOJWTh aJeKBATHYIO TMPEAIOKEHHON 3amade (U3NYECKYI0 MOJeNb, pa3periarh
npobsieMy Ha OCHOBE MMEIOLIUXCS 3HAHWM O TEIUIOBBIX SABJICHUAX C MCIIOJb30BaHHEM



MaTeMaTHYeCKOTO ammapara W OIEHUBATh PEATBbHOCTH IOJYYEHHOTO 3HAYCHUs (PU3HYECKOMH
BEJINYMHBI.
Kin K HUMH H

BbInyCKHUK HAY4YHTCS:

- pacno3HaBaTh ANEKTPOMATHUTHBIC SABJICHUS U OOBSICHATH HA OCHOBE MUMEIOIIMXCS 3HAHUM
OCHOBHBIE€ CBOMCTBA WJIU YCIOBUS MPOTEKAHUS STUX SIBICHUMN: 3JIEKTpU3AIUs Tell, B3aUMOJICHCTBUE
3apsJIOB, HarpeBaHUWE MPOBOJHUKA C TOKOM, B3aMMOJCHCTBHME MAarHUTOB, JJIEKTPOMAarHUTHAas
WHJIYKIUS, IEHCTBUE MAarHUTHOTO TOJISl HA MTPOBOJIHUK C TOKOM, IPSIMOJIMHEMHOE PacpoCTpaHEeHHE
CBETa, OTPAXKEHUE U MPEIIOMIIEHUE CBETA, JUCIIEPCUsl CBETA;

- OIKCHIBATh HW3YYCHHBIE CBOWMCTBA TEJI W DIIGKTPOMArHUTHBIC SIBJICHHS, HCIOIb3YS
¢u3nveckue BEIMYUHBL: DIIEKTPUYECKUHA 3apsil, CHJIa TOKa, OJIIEKTPUYECKOE HampshKeHUue,
AJIEKTPUYECKOE CONPOTUBJIEHHE, YIEIbHOE CONPOTHBIIEHHWE BELIECTBAa, pabOTa TOKA, MOIIHOCTb
TOKa, (POKYCHOE PAaCCTOSIHUE U ONTUYECKAasl CUJIa JIMH3bI; IPU ONKMCAHUU NPABUIILHO TPAKTOBAThH

- (pusnMueckuii CMBICII UCTIOIB3YEMBIX BEIHMYMH, UX 0003HAYCHUS W €IMHUIIBI U3MEPEHHUS;
yYKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BETUYHHY C IPYTUMH BETUYUMHAMM;

- AHAJIM3UPOBATh CBOMCTBA TeN, DJEKTPOMArHUTHbIE SIBJICHUS W IPOLECCHI, HCIONb3Ys
¢u3nyeckue 3aKOHBI: 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTO 3apsna, 3akoH Oma s ydacTKa LIeMH,
3akoH JDxoyns—IJIeHna, 3aKOH NPSMOJIMHEWMHOIO pacIpOCTPAHEHHs CBETAa, 3aKOH OTpaXKEHUs
CBETa, 3aKOH NPEJOMJICHHS CBETa; MPU ITOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOE BBIPAKEHUE;

- pewiaTth 3a/la4yM, UCIOJb3Yys (pU3nMUeckue 3akoHbl (3akoH OMma Jjis yyacTKa LEenu, 3aKOH
Jxoyns—IJleHna, 3aKOH NPSIMOJIMHEHHOTO pAacCIpOCTPAHEHUSI CBETAa, 3aKOH OTPAXKEHUS CBETA,
3aKOH TIPEJIOMJICHUSI CBeTa) W (OPMYJIbI, CBS3BIBAIONIME (PH3WYECKHE BEIMYMHBI (CHJIa TOKa,
AJIEKTPUYECKOE HAIpsDKEHHE, JJIEKTPUYECKOE COMPOTUBJICHHE, VYIEJIbHOE  COMPOTHUBIICHUE
BEIECTBA, padoTa TOKAa, MOLIHOCTb TOKa, (POKYCHOE pPACCTOSHUE W OMNTHYECKas CHJIa JIMH3bI,
dbopMynbl pacuéTa SIEKTPUYECKOTO COMPOTUBJICHUS NpPHU MOCIEAOBATEIbHOM M MNapauIeIbHOM
COEIMHEHUH MPOBOJIHMKOB); HA OCHOBE aHAJIM3a YCIOBHS 3a7jau BBIACIATH (PU3HUECKHE BETUUUHbI
1 hopMyIbl, HEOOXOIUMBIE ISl €€ pelIeHUs], U TPOBOJUTH PACUETHI.

BhInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

- HCIOJIb30BaTh 3HAHUS 00 AIEKTPOMArHUTHBIX SIBJICHUSIX B MOBCEAHEBHOW >KHU3HM IS
obecrieueHnst OE30TTACHOCTH TIPH OOpaIeHuH ¢ MPUOOPaMH U TEXHUYECKUMH yYCTPONCTBAMH, ISt
COXPaHEHUS 3JI0POBBS M COOIIOICHHSI HOPM 3KOJIOTHYECKOTO MMOBEACHUS B OKPYKAIOIIEH cpere;

- TOPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCHOJb30BaHUS  (PU3MUECKUX 3HAHUH O
AIIEKTPOMArHUTHBIX SBJICHUSIX;

- pa3nuyaTh TpPaHULBl MPUMEHUMOCTH (U3MUECKUX 3aKOHOB, IMOHUMAaTh BCEOOLINI
xapakrep (¢yHIaMEHTAJbHBIX 3aKOHOB (3aKOH COXPAaHEHHUs JJIEKTPUYECKOTO 3apsija) U
OTPAaHMYEHHOCTh HCIIOJIb30BAHUS 4YACTHBIX 3aKOHOB (3akoH Oma aisi yyacTka IenH, 3aKoH
Jxoyns—IJlenua u ap.);

- mpuéMaM MOCTPOeHUs (U3MYECKUX MOJeJel, moucka u (GOpMYIHPOBKH JOKA3aTEIbCTB
BBIJIBUHYTBIX THIIOTE€3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE JMIIMPUYECKH YCTAHOBIEHHBIX
(hakToB;

- HAXOAWTh aJEKBATHYIO TMPEAJIOKEHHOW 3afade (U3NYECKYI0 MOJENb, pa3peniarhb
mpo0ieMy Ha OCHOBE MMEIOLIUXCA 3HAHUW 00 3IIEKTPOMATrHUTHBIX SBJICHUAX C HCIOJb30BaHUEM
MaTeMaTHYeCKOro amnmapaTa ¥ OILIEHHWBAaTh pPEAlbHOCTh MOJYYEHHOTO 3HA4YeHHUS] (U3HUECKOU
BEITUYHHBI.

Keanmogoie agnenus

BbInyCKHUK HAYYHTCS:

- pacmo3HaBaTb KBAaHTOBBIE SIBIEHUS W OOBSACHATH HAa OCHOBE HWMEIOUIUXCS 3HAHHM
OCHOBHBIE CBOWCTBA WJIM YCIOBHUS MPOTEKAHUS ATHX SBJICHHI: €CTECTBEHHAs M HCKYCCTBEHHAs
PaaOaKTUBHOCTb, BO3SHUKHOBEHHE JTMHEHYATOrO CIIEKTPA U3ITYUCHUS;

- ONHCHIBaTh W3yYCHHBIC KBAHTOBBIC SIBICHMS, WCHONB3Ys (pU3MUecKre BEITMYUHBI:
CKOPOCTb JJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETa, MEPUOJ MOJIypachaja; Mnpu
OTIMCAHUU TIPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEJIHMUMH, UX 0003HAYCHUS 1
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€IMHUIIBI U3MEPEHUs; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIIME MAHHYIO (PU3MUYECKYIO BEITUYHHY C
JIPYTrUMH BeTUYUHAMH, BEIYUCIISATH 3HaUCHHE (PU3NIECKON BETMUNHBI,

- aHAJM3UPOBATh KBAHTOBBIC SBIICHHS, HCIOJIB3Yysd (PU3MUECKHE 3aKOHBI M TOCTYJATHI:
3aKOH COXPAHEHHUs HHEPIrHM, 3aKOH COXPAHECHMS DJIEKTPUYECKOIO 3apsia, 3aKOH COXpaHEHUs
MacCOBOI'0 YUCIIA, 3aKOHOMEPHOCTHU U3JIy4EHHUs U MOIJVIOLIEHUS CBETa aTOMOM;

- pas3nuyaTh OCHOBHBIC IIPU3HAKU IUIAHETAPHOM MOJEIM AaTOMa, HYKIOHHOW MOJENIU
aTOMHOTO S7pa;

- IPUBOJUTH IPUMEPBHl NPOSABICHUS B NPUPOAEC M IPAKTUYECKOIO HCIHOJIB30BAHUSA
PaaMOAKTUBHOCTH, SAEPHBIX U TEPMOSACPHBIX PEAKIUH, JIMHEUYATBIX CIIEKTPOB.

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

- HCIOJIb30BaTh IOJIyYEHHBbIE 3HAHWS B TOBCEJHEBHOM JKM3HM TMpH OOpalIEHUH C
npubopamMu (CUETYMK MOHU3UPYIOIIMX YacTHUI], JO3UMETp), JUIsl COXpPaHEHUs 3/I0pOBbS U
coOII0ICHNS HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpYXKAIOLIeH cpene;

- COOTHOCHTb SHEPTHIO CBSA3M aTOMHBIX sJep € 1e(hEKTOM MacCChl;

- TNpPUBOJUTH MPHUMEPHl BIMSHUS PATUOAKTUBHBIX H3IYYEHUH Ha JKHUBbIE OpPraHU3MBI,
MMOHUMATh NMPUHIIUI JEHCTBUS 103UMETPA;

- TOHMMAaTh SKOJOIMYECKHe MpOoOJIeMbl, BO3HHMKAIOIIME IPU HCIOIb30BAHUM ATOMHBIX
AJIEKTPOCTAHIIMN, U MYTH PEIICHUs 3TUX MpoOJieM, MEepCleKTUBbl MCMHOIb30BaHUS YIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

21CMCHINL ACINDOHOMUYL

BpInycKHUK HAYy4YUTCS:

- pa3auyaTh OCHOBHBIE MPU3HAKH CYTOYHOTO BpallleHUs 3BE3HOTO HeOa, 1BuxkeHus JIyHsl,
CouHIIa ¥ TUTAaHET OTHOCHUTEINIBHO 3BE3]I;

- TIOHUMATh PA3IUYUs MEKIY FeTMOLIEHTPUYECKON U T€OLIEHTPUYECKON CUCTEMAMU MUpa.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTh HAYYHTHCH:

- yKa3bIBaTb OOIIME CBOICTBA M OTJIMYMS IUIAHET 3€MHON IpPYIIbl U IUIAHET-TUTAHTOB;
Manbix Tesl COTHEYHOM cHcTeMBbl U OOJBIINX IUIAHET; MOJIb30BaThCS KapToi 3BE3QHOrO Heba mpu
HaOJIIOJICHUAX 3BE3MHOTO HEOA;

- paszauyaTh OCHOBHBIE XapaKTEPUCTUKU 3BE37 (pa3Mep, LIBET, TeMIeparypa), COOTHOCUTb
LIBET 3BE3/Ibl C €€ TeMIIEpaTypoOH;

- pa3auyaTh TUIOTE3bl O MPOUCX0XkKAEHUN COTHEYHON CHCTEMBI.
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Conep:kanue kypca pusuku 7 — 9 kjiaccon

QDu3suka u eé ponb 6 NOZHAHUU OKPYIHCAIOULE20 MUPA.

Uro myuaer ¢usuka. Dusmdueckue sBiaeHus. HaOmwomeHus, OmbIThI, u3MepeHus. Dusmka u
TEXHHKA.

Ilepsonauanvnvle céedenus o cmpoeHuu éeuyecmea

Monekynbsl u atroMbl. Juddysus. JIpmwxkenue monexkyn. CBsizb TeMmepaTypbl Tella CO CKOPOCTHIO
JBUKEHMS €ro MoJieKyll. [IpuTsokeHue u oTTalnkuBaHUe MOJIeKyJl. Pa3innyHble cOCTOSIHMS BEIIECTBA
1 UX 00BSCHEHUE Ha OCHOBE MOJICKYJISIPHO — KHHETUYECKHIX TIPEICTABICHU.

Bzaumooeiicmeue men

Mexanudeckoe nBmwxkenne. PapHomeproe neuwxkenue. Ckopocts. Muepuus. B3aumopeiictBue tei.
HNuepuusa. Macca Tena. 3MepeHnne Macchl Teia ¢ moMoLbio BecoB. I11oTHOCTE BewecTBa. SABneHue
tarotenus. Cuna Tspkectu. Cuna, Bo3HHMKawmias npu aedopmanuu. Bec. CBs3p Mexay Ccuiion
TSOKECTH M Maccoil. Ympyras nedopmanus tena. 3akoH ['yka. Jlunamomertp. ['padumueckoe
nzobpaxenue cuibl. CroxkeHue cuil, AeUCTBYHOIMX No oaHod mnpsmoil.Tpenue. Cuia TpeHus.
Tpenue ckonbKeHus, KaueHus, nokos. [loammnHaukuy.

Jlasnenue meepowvix mei, Hcuokocmeil u 2a3oe

HNasnenue. JlaBnenue TtBepabix Ten. JlaBinenue raza. OObSCHEHHE MaBJICHHs] Ta3a Ha OCHOBE
MOJIEKYJIIPHO — KMHETHYECKHMX IpencTaBieHuid. 3akoH Ilackansd./[aBieHne B KHIKOCTH WM Trase.
CooOmaromuecs cocynsl. Hlmro3el. ['mapaBnudeckuit mpecc. AtmocdepHoe naBieHue. OIbIT
Toppuuennu. bapomerp-anepous. M3menenne atmochepHOTo JaBiICHUS C BBICOTOM. MaHOMETpHI.
Hacoc. ApxumenoBa cuna. YcnoBus miaBanus teil. Boansiid Tpancnopt. Bo3ayxoruiaBanue.
Paboma u mowgnocms. Inepeus

PaboTa cumbl, neficTByroMEH MO HAMPABICHUIO IBKEHUS Tesia. MomHoCcTh. [IpocThie MeXaHU3MBI.
VYcnoBue paBHOBecus pbluara. MOMEHT cuiibl. PaBHOBeCHE Tesl C 3aKpEIJIEHHOW OChIO BpallCHUS.
Buner paBHOBecusi.PaBeHCTBO paboT mpH Hcmosb30BaHUM MexaHu3MoB. KoadduiueHT nomaeznoro
nerctBus.lloTeHManbHass SHEprus MOJHATOTO Tejla, CKATOW MpPYXKUHbI. KHHETH4eckas sHeprus
JBIOKyHIerocs tena. IlpeBpaiiienre oqHOro BUAa MEXaHUYECKOW SHEPTUU B IPYyroi. JHEPrus peK u
BETpa.

Tennoewvie agnenun

TemnoBoe nBmwxenue.Buyrpenussi sueprus. Pabora u Temonepenaya Kak crnocoObl M3MEHEHUs
BHYTPEHHEH sHepruu tena. Buasl teronepenaun.KonnuectBo TemioTsl. Y aenbHas TEMI0EMKOCTb.
VYnenbHas TemnoTa cropaHus ToruBa. IlnaBnenne m kpucrammzanus. Temneparypa niaBieHUS.
VY nenbHas temnoTa miasieHus. Vcnapenue u konneHcanus. OTHOCUTENbHAS BIAXHOCTh BO3/lyXa U
ee wusMmepenue. Kumnenue. Temmneparypa KkumeHus. YaeiabHass TeIUIOTa MapooOpa3zoBaHUS.
OObsicHeHWE W3MEHEHHI arperatHblX COCTOSIHUM BEIIECTBA HAa OCHOBE MOJIEKYJISPHO —
KHMHETHYECKUX npeacraBiaeHuil.[lpeBpamienus sHeprun B MEXaHM4YECKUX U TEIJIOBBIX MPOLIECCAX.
JlBurarens BHyTpeHHero cropanus. [lapoBas TypOuna.

Inekmpuueckue A61eHUA

Onektpusanus Tei. J[Ba poja 3nekTpudecKux 3apsioB. BzaumoaencTBue 3apsioB. DIEKTPUUECKOE
noJje./ JuCKpeTHOCTh  3JIEKTpUYECKOro 3apsnga. OJnekTpoH. Crpoenue aromoB.llocTosHHbIN
JNEKTPUYECKUN TOK. ['adbBaHMUECKHE JIIEMEHTBl. AKKYMYJATOPBL. OJEKTPUYECKasi LEMb.
Onektpuyeckuid TOK B Merauax. Cuna Toka. AmnepmeTrp.OleKTPUYECKOEe HamlpsKEHUE.
Bonbrmerp. DnexkTpudeckoe conpoTuBiaeHue. 3akoH Oma 7151 y4yacTKa 3IEKTPUUECKOH LETH.
YaensHoe compotuBieHue. Peoctatel. Bumbl coeanHeHuit mpoBoAHHMKOB.PaboTa M MOIIHOCTH
ANEKTPUYECKOTO TOKAa. KoIMuecTBO TEMmIOTHI, BBIAEISIEMOE IPOBOJHUKOM C TOKOM. CueTdmk
aNeKTpudeckoil osHepruu. Jlamma HakanmuBaHUs. OIeKTpoHAarpeBarenbHble MpHOOpHL. Pacuer
AIIEKTPOIHEPTHH, MOTPeOIsieMOil OBITOBEIMU dMeKkTponpudbopamu. Kopotkoe 3ambikanue. [1naBkue
MPEAOXPAHUTEIH.
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Inexmpomaznummnoie A61€HUA

MarauTtHoe 1noje Toka. DJIEKTPOMarHuThl U UX npumeHeHue. [locTosiHHbIE MarHuThl. MarauTHoe
nosie 3emiin. JleficTBUE MarHUTHOTO I10JI HA IIPOBOJIHUK C TOKOM. DJIEKTPOABUIaTENb.

Ceemogvle a6nenus

Ucrounuku cBera. I[lpsmonuneitHoe pacnpocTpaHeHue cBera. OTpakeHHEe CBeTa. 3aKOHBI
oTpaxkeHnusa cpeta. Ilnockoe 3epkano. I[Ipenomnenue cBera. JInH3bl. DOKYCHOE pPACCTOSIHUE U
onThyeckas cwia JuH3bl. [locTpoeHune n300pa)keHH, JaBaeMbIX TOHKOW JMH30M. OnTuueckue
pUOOPHL

3akonwl Osudicenus u 63auMo0ecmeus men

MarepuanbHas Touka. Cucrema oTcyera.

[lepemenienue. CkOpoCTb NPSAMOJIMHEHHOTO PABHOMEPHOTO JIBUKECHHUSL.

PaBHOYyCKOpEHHOE MPSAMOJIMHENHOE ABUKEHNE: MTHOBEHHAs! CKOPOCTb, YCKOPEHUE, IEPEMEILIEHHUE.
I'padukn 3aBUCUMOCTM KMHEMATUYECKUX BEJIUYMH OT BPEMEHM INpU PaBHOMEPHOM H
PaBHOYCKOPEHHOM  JIBMKEHUU.OTHOCUTENBHOCTh MeXaHUW4ecKoro JBrkeHus.IlepBoiii  3akoH
Herorona. MuepunaneHeie cuctemsl orcdera. Bropoit 3akoH Herotona. Tperuit 3akoH HeroToHa.
CBoOoiHOE MajieHre. 3aKOH BCEMUPHOTO TAroTeHus. MckyccTBeHHble ciyTHUKN 3emuu. Mmmynbe.
3aKOH COXpaHEHMs UMITyJIbca. PakeTsl.

Mexanuueckue Konedanua u 6071Hbl. 36yK.

Konebarenbnoe pamxenue. KonebGanuss rpy3a Ha mpyxuHe. CoOoaHble KoJieOaHHUS.
Konebarenbnas cucrema. [lepron, yactora u amruuryaa kojaedanuid.[IpeBpaiienue sHepruu npu
KojebaHusx. 3aryxaromue kojnebanus. BeiHyxieHHble Konebanus.PacnpocTtpanenue konebanuii B
ynpyrux cpeaax. [lomepeunbsle ¥ mpojosibHbIE BOJHBL. CBS3b JJMHBI BOJIHBI CO CKOPOCTBIO €€
pacnpocTpaHeHus: U NMEPUOAOM. 3BYKOBBIE BOJIHBL. CKOpPOCTh 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
TOHA. JXO.

Inekmpomaznummuoe none

OnHOpoAHOE W HEOAHOPOJHOE MarHuTHoe moJie.HampaBineHue Toka M HampaBiICHUE JIMHUN €ro
MarautHoTo o, [IpaBusno GypaBunka.OOHapykeHHE MarHUTHOTO 1oJ1s. [IpaBuito 1eBo pykH.
Nuayknusa MarHUuTHOro mnoJjsi. MarHMTHBIM TOTOK. ODJIEKTPOMAarHUTHash WHAYKIUA. ['eHeparop
nepeMeHHoro toka. [IpeoOpa3oBaHue 3HEPTUU B JIEKTpOreHepaTopax. IKOJIOTUYECKUE MPOOIEeMBI,
CBSI3aHHBIE c TEIJIOBBIMU u TUAPOIEKTPOCTAHIMAMU. DIIEKTPOMAarHUTHOE ToJIe.
OneKkTpoMarHuTHble  BOJIHBI.  CKOpOCTh  pacHpOCTPAHEHHsI  DJIEKTPOMAarHUTHBIX  BOJIH.
DneKTpoMarHuTHas IpUpoaa CBETA.

Cmpoenue amoma u amommnozo aopa

PannoakTUBHOCTh Kak CBUIETEILCTBO CJIOKHOTO CTPOCHUS aTOMOB. Aunbda-, O0eta - U raMma-
n3nyueHus.OneiTel Pezepdopaa. Snepnas monens atoma.PaguoakTuBHbe IpeBpaIieHUs aTOMHBIX
sanep.lIpoToHHO — HEWTpoHHAs MOJENb AApa. 3apsJI0BOE M MAcCCOBOE YHUCIO. SepHbIE pEaKlMH.
Henenue u cunres siaep. CoxpaHeHue 3aps0BOI0 U MACCOBOIO YMCEN MPHU AJIEPHBIX PEAKIUSAX.
DHeprusi CBSI3M 4acTHI] B sifpe. Beiaenenune sHepruu npu sAepHbIX peakuusax. M3iaydeHue 3Be3.
SnepHast sHepreTuka. DKOJIOTHYECKHE MPoOJIeMbl pabOThl ATOMHBIX AJIEKTPOCTAHIIMA.MeTO bl
HaOIO/ICHUS ¥ PErHCTpaIlK YacTHIL B siiepHOi ¢usuke. [lo3umerpusi.

Cmpoenue u 360n10uyun Beenennoi

I'eonienTpruyeckas U reIMoleHTpUYecKas cucteMbl Mupa. dusndeckas mpupoia HEOECHBIX Tel
Conneunoii cucremsl. [Ipoucxoxnenne Comneunon Cuctembl. @uszndeckas npupoja ConHia u
3Be31. Ctpoenue Beenennoit. OBomtouus BeeneHHOM.
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TemaTuyeckoe IVIAHMPOBAHUE C YKA3aHUEM KOJIUYECTBA 4aC0B, OTBOAUMBIX Ha
0CBOEHHE KAXKI0M TeMbI

Ne n/n | HaumeHnoBanme KounuyectBo

pa3iesioB, TeM 4yacoB
7 kaacce (2 yaca B HeJIeJII0)

1 ®du3znka u e€ poiib B MO3HAHUU OKPYKAFOIIET0 MUAPA 4

2 [TepBoHavaIbHBIE CBEICHUS O CTPOCHUH BEIICCTBA

3 BiaumoeiicTBue Ten 23

4 JlaBiieHune TBEPIBIX TEN, )KUIKOCTEN U ra30B 21

5 PaboTa 1 MomHOCTE. DHEprus 13

6 PesepBHOE Bpemst 1

Hroro 68

8 kiace (2 yaca B HeneN10)

1 TermoBeIe IBICHUS 23

2 DneKTpuuecKre IBICHUS 29

3 DNEKTPOMAarHUTHBIC SIBIICHUS 5

4 CBeTOBBIC SIBJIICHHS 10

5 PesepBHoe Bpems 1

Hroro 68

9 kaacc (3 yaca B HeIeJII0)

1 3aKOHBI B3aUMOIEHCTBUS U IBWIKEHUS TEl 34

2 Mexanudeckne KojaeOaHus 1 BOJIHBI. 3BYK 15
DIIEeKTPOMAarHuTHOE T0JIe 25

4 CrtpoeHue aToMa ¥ aTOMHOTO sI7Ipa 20

5 Crtpoenue u 3Bosonus BeenenHoit 5

6 HrtoroBoe moBTOpeHHE 3

Hroro 102
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