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IHosicHuTebHAA 3aMICKA

Lentpsl 00pa3oBaHUS €CTECTBEHHO-HAYYHOW HampaBieHHOCTH «Touka pocTa» co3gaHbl ¢
LENBI0 Pa3BUTHA y OOyYaromMXCs €CTeCTBEHHO-HAY4YHOH, MaTeMaTW4ecKoil, WH(POPMAlMOHHOM
IpaMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOTO W KPEATUBHOTO MBIIUICHUS, COBEPIICHCTBOBAHMS
HaBBIKOB €CTECTBEHHO-HAYYHOW HAINPABICHHOCTH, a TaKXKe IS MPAKTHUECKOW OTPabOTKH y4eOHOTO
MaTtepuaia no yueOHbIM npeameram «Dusukay.

Iean u 3apaum:

Peanu3anuss OCHOBHBIX 00mIe00pa3oBaTEIbHBIX MPOTPaMM IO  y4eOHBIM  TpeaMeTam
€CTECTBEHHO - HAy4YHOM HaIpaBJIEHHOCTH, B TOM 4YHUCJIE B paMKax BHEYPOUHOM JEeSTEIbHOCTU
00yJaronuxcs.

PazpaboTtka wu peanuzamusi PasHOYPOBHEBBIX JIOTIOJIHUTEIBHBIX  00II€00pa30oBaTEIbHBIX
MIPOrpaMM €CTECTBEHHO- HAay4YHOM HAaIpaBJIIEHHOCTH, a TAaKKe€ MHBIX IMporpaMMm, B TOM YHCIE B
KaHUKYJISIPHBIN NIEPUOI.

Bogneuenue yyamuxcsi B IpOEKTHYIO €S TEIbHOCTb.

Coznanue nentpa «Touka pocray mpeamnoaraeT pa3Butue o0pa3oBaTebHOM HHYPACTPYKTYpPBI
o0m1eo0pa3oBaTeIbHON OpraHu3alry, B TOM YHCIe OCHalleHue oOieo0pa3oBaTebHOW OpraHu3aliuu
KOMITBIOTEPHBIM U MHBIM 000PYZ0BaHUEM: 000pYI0BaHUEM, CPEACTBAMH OOYyUEHHS U BOCITUTAHUS JJIsI
u3ydeHus (B TOM 4YHCJIE OKCIEPUMEHTAILHOTO) MpPEeIMETOB, KypCOB, JUCHUIUIMH (MOIYJeil)
€CTECTBEHHO- Hay4yHOM HAamnpaBlIE€HHOCTH TMpH peajJu3alud OCHOBHBIX 0011€00pa30BaTEIbHBIX
MPOrpaMM M JIONOJHUTENBHBIX 00IIe00pa30BaTeNbHBIX MPOrpaMM, B TOM 4YHCIE A PACHIUPEHUs
coJiep’kaHus ydeOHBIX mpeaMeToB «Dusuka» o0OpynoBaHUEM, CpeICTBaMU OO0Y4YE€HHS M BOCHHMTAHUS
U1 peallM3alluy  [pOrpamMM  JIONOJHHUTEIBHOTO  OOpa3oBaHUs  €CTECTBEHHO -  HAay4dyHOM
HAaMpaBJIECHHOCTEH;

[IpodunpHBI KOMIUIEKT OOOPYAOBaHUS MOXET OBITh BBIOpaH s 0O0IIe00pa30BaTEIbHBIX
OpraHu3alii, UMEOUMX Ha MOMEHT co3JaHus LeHTpa «Touka pocta» Habop cpelIcTB OOydeHUs U
BOCIIMTaHUS, NOKPBIBAIOLINI CBOMMHU (YHKIIMOHAIBHBIMUA BO3MOXKHOCTSIMH 0a30Bble OTPEOHOCTH IpU
M3yYeHHUH y4eOHBIX npeaMeToB «Du3ukay.

[IpodunpHeIi  KOMIUIEKT 00OpymoBaHusi — oOecneunBaeT A(Q(PEKTHUBHOE  JTOCTIKECHUE
00pa30BaTeNIbHBIX  pe3yJabTaTOB  OOYyYaIOIMMHUCS 1O  HporpaMMaM  €CTECTBEHHO-Hay4HOM
HaIpaBJICHHOCTH, BO3MOXKHOCTb YIIyOJIEHHOTO M3Yy4eHHs OTAEIbHBIX IPEIMETOB, B TOM YHCIE Ul
¢dbopmMupoBaHus  M300pETATENILCKOTO,  KPEaTHBHOTO,  KPUTHYECKOIO  MBILIUICHUS,  Pa3BUTHUS
(GYHKUIMOHATBHONW TI'PaMOTHOCTH Yy oOOydYaroImuxcs, B TOM YHCIE €CTeCTBEHHO- HAy4YHOH W
MaTeMaTU4ECKOM.

HudpoBas mabopaTopusi KapAUHAIBHBIM  00pa3oM  U3MEHSAET METOJUKY U COJepiKaHue
SKCIEPUMEHTAJILHON JIEATEIHHOCTH U NIOMOTAET PEIIUTh BbIIIenepeurcieHHbIe mpooueMsbl. [Inpokuit
CHEeKTp UU(POBBIX MATYUKOB IO3BOJISIET y4allMMCS 3HAKOMHTHCS C TapaMeTpamu (PU3HUecKOro
SKCIEPUMEHTAa HE TOJHKO Ha KAueCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHE. C MOMOIIBIO
uudpoBoi 1a0OPaTOPUM MOXKHO TPOBOJUTH JUITMUTENBHBIM OSKCIEPUMEHT JaXe B OTCYTCTBUU
skcniepuMenTaropa. [Ipu 3ToM u3MepsieMble JaHHBIE W Pe3yibTaThl UX 00pabOTKU OTOOpaXKaroTCs
HEMOCPEACTBEHHO HA 3KpaHe KOMIbIOTEpa.

* mporecce (GOPMUPOBAHUS FIKCIIEPUMEHTAIBHBIX YMEHHH 1O (hU3HKe ydanuiics: yuuTcs
NPEJCTaBIATh HH(OPMAIHIO 00 UCCIEI0OBAaHUN B YETHIPEX BHUJIAX:

B BepOaJIbHOM: OIMCHIBATh SKCIIEPUMEHT, CO37aBaTh CIOBECHYIO MOJIEh SKCIIEPUMEHTA,
(uKcHpOBaTh BHUMAHHUE HA U3MEPSIEMbBIX (PU3NUECKUX BEINYMHAX, TEPMUHOJIOTUH;

B TaOJIMYHOM: 3aMOHSITH TaOJUIIBI TAaHHBIX, JIEKAIINX B OCHOBE MOCTPOCHUS I'padKOB
(TIpu ATOM y y4amuxcsi BOZHUKAET MEPBUYHOE MPEACTABICHHE O MacIITadax
BETTUYHH);

B rpaduecKoM: CTPOUTH rpapuKu MO TaOIMYHBIM JaHHBIM, YTO TIO3BOJISET MEPEUTH K
BBIJIBIDKCHUIO TUTIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY GU3NYSCKUMU BEIHUNHAMU (TIPU
3TOM YUYHUTENb IMOKA3bIBAET MPEUMYIIECTBO B BU3YAITU3AIUN 3aBUCHMOCTEH MEXIY



BCIMYMHaAMU, HarjJiasJHOCTb U MHOI‘OMepHOCTB);
B QHAJTUTUYECKOM (B BUJE MaTeMaTU4YECKUX ypaBHEHUN ): IPUBOAUTD
MaTEMaTU4YCCKOC OIMMCAaHUE B3aUMOCBA3U (1)I/I3I/I‘-IGCKI/IX BCINYHUH, MAaTEMAaTHYCCKOC
0000IIIeHNE ITOTYICHHBIX PE3YIbTATOB.

[udpoeie 1a00paTOpHH MO3BOJISIOT CYIIECTBEHHO SKOHOMHTH BPEMs, KOTOPOE MOYKHO MOTPATHTH
Ha (OPMHUPOBAHHE WCCICAOBATCILCKAX YMCHHM YUYAIIMXCS, BBIPAKAIOMIMXCS B  CICIYIONTUX
JICUCTBHSX:
ompeeseHue mpoOIeMbl; MOCTAHOBKA

HCCIIeIOBATEIILCKOM 3a1a9H;

MJIAaHUPOBAHUE, PEIICHUE 3a/1a4H,

BBIJIBIDKEHUE TUIIOTE3, TIOCTPOCHUE

MOJIENEN, SKCTIEPUMEHTAIIbHAS

MPOBEPKa TUTIOTE3.

l. INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
NPEAMETA «®U3UKA» JInuHOCTHBIE Pe3y/ibTaThl
OOyyaromuiics MOJYYUT BO3MOXHOCTH s (POPMHUPOBAHUS CIEAYIOIIMX JUYHOCTHBIX
pe3yabTaTOB:
* pa3BUTHE T[I03HABATEIbHBIX HWHTEPECOB, HWHTEIUIEKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEMN;

*  yO0exAEHHOCTh B BO3MOYKHOCTH TIO3HAHUS MPUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOTO
WCMOJIb30BAHUS JTOCTHKCHUN HAYyKHW M TEXHOJOTHH IJi JaJbHEWILIEro pa3BUTHS
YEJIOBEYECKOro OOIECTBA, YBAXKCHUE K TBOPIIAaM HAyKH M TEXHHKH, OTHOIIECHUE K
(hM3MKe KaK K 3JIEMEHTY O0IIeUeTI0BEYECKON KYIbTYPHI;

*  CaMOCTOSTEIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUI U MPAKTUUECKUX YMEHUM;

® TOTOBHOCTH K BBI60py KHU3HCHHOI'0 IMyTH B COOTBETCTBHUU C COOCTBEHHBIMHU
HHTEpECaAaMHM U BOSMOKHOCTIAMMU;

® MOTHBaLMsA O6paSOBaTeHBHOﬁ JCATCIIBHOCTH Ha OCHOBC JIMYHOCTHO
OPUCHTHUPOBAHHOI'O IIOAXO0JA,

* (opmupoBaHuE IIEHHOCTHOTO OTHOIIEHHUS JAPYr K JAPYry, K YUYUTENI0, K aBTOpam
OTKPBITHI U N300peTeHNil, K pe3ynbTrataM 0OyueHus.
MeranpeameTHble pe3yabTaThl
OOyuvaromuiics  MOTYYUT  BO3MOXKHOCTH Uil (OPMHpOBAHHS  CIEAYIOUINX
MeTanpeIMEeTHBIX Pe3yIbTaTOB:

¢ OBJIAACHHUEC HaBBIKAMHU CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I$I HOBBIX 3H8.HPII>1,
OpraHu3anvu yqe6H0171 ACATCIIBHOCTH, IIOCTAHOBKHU ueneﬁ, IJIAHWUPOBAHMA,
CaAMOKOHTpPOJIAI HW OHLCHKH PE3YyJIbTATOB CBOEH ACATCIIbBHOCTH, YMCHHIAMU
MMPEABHUACTb BO3SMOXHBIC PE3YJIbTATEI CBOUX HeﬁCTBHfI;

¢* IIOHHMMAaHHuEC pa3n1/1111/1171 MCKAY HUCXOAHBIMU q)aKTaMI/I K THUIIOTC3aMHu A1 HUX
O6I>$[CH€HI/I$I, TCOPCTUICCKUMU MOJCIIEIMU U PCAJIbHBIMHA O6’LCKTaMI/I, OBJIaICHUEC
YHUBCPCAJIbHBIMHU y‘Ie6HBIMI/I JEeNCTBUSAMU Ha npuUMEpax rumnoTe3 Ajid 0OBsICHEHUS
HN3BCCTHBIX q)aKTOB 151 3KCHepHMeHTaHLHOﬁ IMPOBECPKU BBIIBUT'ACMBIX THUIIOTE3,
pa3pa60TK1/1 TCOPCTUICCKHUX MoJeen mpouccCcoB Uin HBHCHHﬁ;

* (opMupoBaHME YMEHMH BOCIPHHHMATh, NepepadbaThiBaTh M MPEIbIBIATH
nH(POPMAIIHIO B CIIOBECHOM, 00pa3HOM, CUMBOIMYECKON (opMax, aHATU3UPOBATh
U mepepabareiBaTh  MOJYYEHHYIO  HMH(GOpMAIMIO B  COOTBETCTBUU  C
MIOCTABJICHHBIMM 3a/ladaMM, BBIIEIATH OCHOBHOE COJEpKAaHHE IMPOYUTAHHOTO
TEKCTa, HAXOJNUTh B HEM OTBETHI HA NIOCTABJIECHHBIE BOIIPOCHI U U3J1araTh €ro;

° HpHOGpeTeHI/IC OIlbITa CaMOCTOATCIILHOI'O IIOHMCKa, aHajldu3a H 0T60pa
I/IH(bOpMaI_[I/II/I C HUCIIOJIB30BaHHUECM Pa3IMIHbIX HCTOYHHUKOB.



pa3BUTHE MOHOJIOTUYECKON U JUAJIOTUYECKON PEUYH, YMEHUS BbIPaXKaTh CBOU MBICIIH,
CIIOCOOHOCTH BBICTYIIMBATh COOCCETHUKA, TOHUMATh €r0 TOYKY 3peHUs, IPU3HABAThH
IIpaBoO JAPYyroro 4€jI0BEKAa HA NHOC MHCHHUC,
OCBOCHHME NPUEMOB JICWCTBUA B HECTAHJAPTHBIX CHUTYyalUsX, OBJIAJICHUE
IBPUCTHYECKUMU METOJIaMU PEIICHUS PoOIIeMm;
* (dopmupoBanue ymeHuid paboTaTh B TPYIIE C BBINOJHEHHEM Pa3TUIHBIX
COIMAJILHBIX POJICH, MPEACTaBIATh U OTCTAUBATH CBOMW B3TJISABI M YOSIKICHUS,
BECTH JUCKYCCHIO.

PeryasituBubie YY /|
OOyyaromuiics MOJIy4UuT BO3MOKHOCTH ISl (POPMHUPOBAHUS CIIECAYIOUIUX PETYISATUBHBIX

1.
VYI:

Ymenue camocmoAameslbHoO onpedeﬂﬂmb yenu 05y‘i€Hufl, cmaesumos u

Gopmynuposams Ho8ble 3a0ayu 8 yuébe u NO3HABAMENbHOU 0esMelbHOCIU, PA36UBAMb MOMUBH]
U uHmMepecwyl ceoell NO3HABAMENbHOU 0esmelbHOCU.
OO0yuaromuiicst CMOXeT:

2.

aHAJIM3MPOBATh CYUIECTBYIOIIME U IJIAaHUPOBaTh Oyaymive oOpa3oBaTeabHbIE
pe3yNbTaThl;

UIEHTU(DUITIPOBATH COOCTBEHHBIE MPOOIEMBI M OTIPEICTISATh TIIaBHYIO MPOOIeMYy;
BBIJIBUTATh BEPCUU PEIICHUS TTPOOIeMBbl, POPMYTUPOBATH TUTIOTE3bI, MPEIBOCXHINATH
KOHEUYHBIN Pe3yJbTar;

CTaBUTh LI€JIb ACSITEILHOCTH Ha OCHOBE ONPECIEHHOM MPOOIEMbI U CYLIECTBYIOMIUX
BO3MOJKHOCTEH;

¢dbopmynupoBaTh yueOHBIE 3aJaYd KaK IIard JOCTHXKEHUS IMOCTABJICHHOU IIeNn
NEeSATENbHOCTH;

000CHOBBIBATH 11€JIEBbIE OPUEHTUPBI U IPUOPUTETHI CCHUIKAMH Ha LIEHHOCTH,
yKa3bIBasi 1 000CHOBBIBAS JIOTUYECKYIO TIOCIEA0BATEIbHOCTD I11aroB.

Ymenue camocmosmenvno nianuposams nymu OOCMUNCEHUS yelell, 8 MOM Yucie

anrbmepHamusHvle, 0COZHAHHO 8blOUpamsv Hauboaee 3P dhekmusnvie cnocobbl peuleHus y4eOHbix
U NO3HABAMENbHBIX 3A0aH.
OO0yuaromuiicsi CMOXKET:

3.

ompenensaTh HeoOxomumoe(ble) JCHCTBHE(s) B COOTBETCTBHM C Y4YCOHOW W
MO03HABATEIBHOH 3a/1a4aMU U COCTABIISATh AITOPUTM €ro(UX) BBITOJIHEHHS,
000CHOBBIBATh U OCYILECTBIIATH BHIOOP Hanbosee 3(h(HEKTUBHBIX CIIOCOOOB peIICHUS
y4eOHBIX M IMO3HABATEIIBHBIX 33]1a4;

OTPENENATH/HaX0AUTh, B TOM YHCJIC W3 TPEJIOKCHHBIX BapUAHTOB, YCIOBHS JUIS
BBITIOJTHEHUS YUeOHOM U IMO3HABATEIbHOM 3a/1a4;

BBICTpaMBaTh >KU3HEHHBIC TUIAHBI HA KPAaTKOCPOYHOE Oyiyriee (3asBIIAThH IIEJICBBIC
OPUEHTHUPBI, CTAaBUTh aJCKBATHBIC UM 3aJlaud W Ipelyiarath JCHCTBUS, YKa3biBas U
000CHOBBIBasI JIOTUYECKYIO TIOCIICIOBATEIIBHOCTD II1aroB);

BBIOMpATh M3  MPENJIOKEHHBIX  BApUAHTOB W CAMOCTOSITENBHO  HCKaTh
CpeICTBa/pecypchl sl PeLISHUs 3a1a4n/TOCTIKEHHS TIeIH;

COCTaBIATh IUJIaH pelieHuss mpoOiaemMbl (BBIMOTHEHHS] TPOEKTa, MPOBEIACHHUS
HCCIe0BaHUA);

OTIpeIeNATh MOTeHIIMATbHBIE 3aTPYIHEHUSI IPU PEIICHUH Y4eOHOM 1 Mo3HaBaTeIbHON
3a/1a4M U HaXOJUTh CPEICTBA JJIs MX YCTPAHEHUS,

OTHCHIBATh CBOW OMBIT, OQOpPMIISSL €ro s TepeJadyd APYruM JIOASM B BUIC
TEXHOJIOTHH PEIICHHS MPAKTUIECKUX 3a7ad ONPEeIEHHOTO KiIacca;

IUIAHUPOBAaTh U  KOPPEKTUPOBATH CBOK HWHAWBUAYAIBbHYIO 00pa3oBaTelbHYIO
TPAEKTOPHIO.

Ymenue coommocumv ceou Oeiicmeus ¢ HIAHUPYEMbIMU  Pe3VIbMAMAMU,

ocywecmeiisiimb KOHmMpPOJlb ceoell OesimelbHOCmU 8 npoyecce 00CMUIICEHUS. pesyibmama,



onpeoensimo

Ccnocobvl  Oelicmeuti 8 pamMKax NpPeoNoNCeHHbIX YCIosull U  mpebosanull,

KOPPEKMUpO8amy 80U OeliCmaus 8 COOMEEmMCcmeuy ¢ U3MeHIIoWelcs cumyayuel.
OOy4JaroImuiics CMOXKET:

4.

ONPENENATh COBMECTHO C IEJAroroM M CBEPCTHUKAMM KPUTEPHUM IUIAHUPYEMBIX
pe3yJIbTaTOB U KPUTEPUU OLIEHKU CBOEH yueOHOU NeSATENbHOCTH;
CUCTEMATHU3UpOBaTh (B TOM 4MCIE BBIOUPATh MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH JIEATEIbHOCTH;

OTOMpaTh WHCTPYMEHTHI Ul OLIEHUBAHHS CBOCH JEATEIBHOCTH, OCYIIECTBIIATH
CaMOKOHTPOJIb CBOEH JEATEIIbHOCTH B paMKax IMpPeIIOKEHHBIX YCIOBUH H
TpeOOBaHUI;

OIICHUBAaTh CBOIO JEATEIbHOCTb, APTYMEHTHUPYsS NPUYUHBI JIOCTHXKEHUS WIIH
OTCYTCTBUSI INIAHUPYEMOTO PE3YJIbTaTa;

HaXOJUTh JIOCTAaTOYHbIE CPEACTBA JJIs BBINOJIHEHUS Y4YEOHBIX JEHCTBHM B
M3MEHSIIOIIeNCs CUTYalluu W/WIH IPU OTCYTCTBUH INIAHUPYEMOTO pe3yJbTaTa;
paboTasi Mo CBOEMY IIJIaHy, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JIEATEIbHOCTh Ha
OCHOBE aHajM3a W3MEHEHUH CHUTyallud JJs [OJIy4YeHHUs 3allylaHuPOBAHHBIX
XapaKTEePUCTUK MPOAYKTa/pe3yabTaTa;

yCTaHaBIUBATh CBS3b MEXIY IOJTYYEHHBIMH XapaKTePUCTUKAMH MpPOAYKTa HU
XapaKTepUCTUKaMH Ipoliecca JEATEIbHOCTH W IO 3aBEPLICHUH JeSTeIbHOCTH
npeajaraT U3MEHEHHE XapaKTePUCTHUK IMpoliecca JJIs MOJyYEHHS YITy4IIEeHHBIX
XapaKTEePUCTHUK MPOIYKTa;

CBEpPATh CBOM JICHCTBMSI C LIENbIO M NPH HEOOXOIUMOCTH MCIPABIATh OLIMOKH
CaMOCTOSTEIIBHO.

Ymenue oyenusamo npaguibHOCmy GbINOIHEHUS YUEOHOU 3a0ayu, COOCMBEEHHbIE

B03MONCHOCIU €€ peuleHUsL.
OO0yuaromuiicst CMOXKET:

5.

OTNPeNeATh KPUTEPUH TPABUIBHOCTH (KOPPEKTHOCTH) BBITIOJTHEHUSI Y4eOHOU
3a/1a4u;

aHAIU3UPOBATH u 000CHOBBIBATh pUMEHEHUE COOTBETCTBYIOIIETO
UHCTPYMEHTApUS JJIsl BHIIOJTHEHHS yueOHOM 3a1a4u;

CBOOOJHO MOJIb30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMU OLEHKH U CaMOOLIEHKH,
UCXOAsl W3 LEeIM W HMMEIOIIMXCS CPEACTB, pas3iinyas pe3ylbTaT U CHOCOOBI
JICCTBHI;

OIICHUBATh MPOIYKT CBOEH NEATEIHHOCTH MO 3aJaHHBIM W/WUJIH CaMOCTOSITENIHHO
OTpeeNEHHBIM KPUTEPHSIM B COOTBETCTBHU C IIEIIBIO ESTENbHOCTH,
000CHOBBIBaTh JOCTH)KHUMOCTH II€JId BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKHU
CBOUX BHYTPEHHHUX PECYPCOB M JOCTYITHBIX BHEITHUX PECYPCOB;

¢bukcupoBaTh M aHAJIM3UPOBATh JUHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX
pe3yabTaToOB.

Braoenue ocnosamu camokoumpons, camooyeHKu, NPUHAMUSL peuleHuti U

ocyujecmenerus 0CO3HAHHO20 8b100pa 8 Y4eOHOU U NO3HABAMENbHOU 0esIMebHOCHIU.
OOy4Jaromuiics CMOXKET:

HaOMroaTh M aHAJIU3UPOBAaTh COOCTBEHHYIO Y4eOHYI0 M I103HaBaTEJIbHYIO
NeATeNbHOCTh M JESITEIbHOCTh  JPYyrUX  OoOydaromuxcsi B Ipoliecce
B3aUMOIIPOBEPKU;

COOTHOCUTb peajbHble M IUIAHUPYEMBbIE pe3yibTaTbl HWHAWBUIYaJIbHOU
00pa3oBaTeIbHON JIEATEIbHOCTH U JIENaTh BBIBOIbI;

MPUHUMAThH pelleHne B yueOHON CUTYallui U HECTH 332 HETO OTBETCTBEHHOCTD;
CaMOCTOSITENIBHO OINPEAEIIATh IPUUHUHBI CBOEIO yCIIeXa MM HEyCIleXxa U HaXOAUTh
crocoObl BBIXOJIa 3 CUTYaIlMH HEYyCIeXa;



*  PETPOCHEKTHUBHO ONPEACNIATh, KaKue JACHCTBHUS 10 PEHICHUIO y4eOHOM 3a1auu UK
mapaMeTpbl 3TUX JCHCTBHU MPHBEIM K TOJYUYCHHUIO HMEIOIIErOCs MPOAYKTa
y4eOHOM NI TEIILHOCTH;

JEMOHCTPUPOBATH MPUEMBI PETYISAIUH MCUXO(PH3HNOTIOTMYECKIX/IMOIIUOHATBHBIX
COCTOSIHUH JUIsl AOCTHXKEHUS 3P eKTa yCIoKOeHus (yCTpaHEHHsI YMOLIMOHAIBHOMN
HaNpsOKEHHOCTH), A(PQeKTa BOCCTAHOBICHHS  (OCTAONCHHUS  MPOSIBICHHUN
yToMJIeHHS), OJ(PQeKTa aKTHBU3AUUU (IMOBBIMICHUS TICHXO(PU3UOIOTHICCKOM
PEaKTUBHOCTH).

ITo3naBaTenbubie YY [

OOyuvaromuiics  HOJIyYUT  BO3MOXKHOCTb i (OPMUPOBAHUS () (S13%0) 111704
Mo3HaBaTeNbHBIX Y'Y /1.

1. Ymenue onpedensmv nouwamus, cozoasameb 0000weHUs, YCMAHABIUBAMb
amano2uy, Kiaccu@uyuposams, CamMOCMOSMENbHO GblOUPAMb OCHOBAHUS U Kpumepuu Os
Kiaccugurayuy, ycmanasiueamsv NPUYUHHO-CEOCMBEHHble CB853U, CMPOUMb JI02U4ecKoe
paccyasicoerue, yMo3akioueHue (UHOYKmugHoe, 0e0yKmugHoe, o aHaiocuu) u 0eiams 6bl800bL.

OO0yuaromuiicsi CMOXeT:

* ToxOMpaTh CJIOBa, CONMOMYMHEHHBIE KIFOYEBOMY CIIOBY, OTIPEACISIIONINE €TO
MIPU3HAKU U CBONCTBA;

* BBICTpaWBATh JIOTHYECKYIO IIEMOYKY, COCTOSIIYI0 W3 KIIOYEBOTO CJIOBA U
COTIOTYMHEHHBIX EMY CJIOB;

*  BBLACNATH OONIWI TPHU3HAK JBYX WM HECKOJBKHX IMPEAMETOB, WU SBICHUNA U
OOBSICHATEL UX CXOICTBO;

*  00BEIUHATH MPEIMETHI  SIBJICHUS B TPYIIIBI TI0 ONPENCIEHHBIM IPU3HAKAM,
CpPaBHUBATh, KIIACCH(PHUITUPOBATH U 0000MATh (PAKTHI U SIBJICHHS;

*  BBIACIATH SBJICHUE U3 OOIIECTO psijia APYTUX SBICHUM;

*  OompenensaTh OOCTOSATENHCTBA, KOTOPBIC MPEAINIECTBOBAIM BOSHUKHOBEHHUIO CBSI3H
MEXIy SBJICHUSMH, W3 OTUX OOCTOSITEIBCTB BBIJACIATh  OMNPEIACIISIONINE,
CrocoOHbIE OBITh MPUYMHON JAHHOTO SIBJICHUS, BBISBISATH MPUYUHBI U CIICICTBHS
SIBJICHHUH;

¢* CTPOUTH paCCyYXACHHUE OT O6HII/IX SaKOHOMepHOCTeﬁ K 494aCTHBIM SBJICHHUAIM H OT
YaCTHBIX SIBJICHUH K 06H_II/IM 3aKOHOMEPHOCTAM;

¢ CTPOUTH paCCyYXXACHHUEC Ha OCHOBE CPAaBHCHUA IIPEAMETOB U HBHGHHﬁ, BbIACIISA IIPU
3TOM O6H_[I/Ie IIPHU3HAKH;

*  M3JaraTh MOJIyYEHHYIO MH(OPMALIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE perIaeMoit
3a/1a4u;

*  CaMOCTOSATENbHO YKa3blBaTh Ha HWH(GOPMALMIO, HYXKIAIOMIYIOCS B TPOBEpPKE,
npeiaraTh ¥ MPUMEHSITh CI0co0 MPOBEPKHU JOCTOBEPHOCTH HH(OpMALINK;

° Bep6aHI/I30BaTI> OMOIIMOHAJIBHOC BIICYATJICHHUC, OKa3aHHOC Ha HCT'O KCTOYHHUKOM,

*  OOBACHATH SABJICHUS, TIPOLECCBhI, CBA3W W OTHOUICHUSA, BBIABIISICMBIC B XOJC
MO3HABaTEILHOM U HCCJIEIOBATEIbCKOMN ACATEIHOCTH (HpI/IBOI[I/ITL O0OBSICHEHHE C
HNU3MCHCHHUECM q)OpM]':»I IMPEACTABJICHUA, O6T>$[CH$ITB, ACTAIIU3UPYA WA 0606ma;1;
OOBSCHAITH C 3aJJaHHOH TOYKH 3peHI/I$I);

®* BBIBJIATD W HA3bIBaTb  IIPUYMHBL CO6BITI/I$I, SABJICHUSA, B TOM  YHCIIC
BO3MOXKHBIC/HanboIee BEPOATHBIC ITPUYIHNHBI, BO3MOKHBIC IMOCJICACTBHUA 3aJlaHHOM
NPpHUYNHBI, CAMOCTOATCIILHO OCYIICCTBIIAA HpI/I‘-II/IHHO-CJICIICTBCHHHﬁ aHaJIn3;

¢ JI€JIaTb BBIBOJA Ha OCHOBE€ KPUTHYCCKOI'O aHajln3a pa3HbIX TOYEK 3pCHUA,

NOATBCPKIATh BBIBOJ COOCTBEHHOM apFYMCHTaHHeﬁ ninM CaMOCTOATCIBbHO
MOJIYYCHHBIMU NaHHBIMU.



2.

Ymenue 0030616611’1’119, NPUMEHANb U I’lp€06pa306b1661mb 3HAKU U CUMB0.Jbl, Mmooenu

U cxemvl 0/ peweHUsl Y4eOHbIX U NO3HABAMENbHbIX 3A0aY.
OOy4JaroImuiics CMOXKET:

3.

0003HaYaTh CHMBOJIOM M 3HAKOM MIPEIMET U/WIIN SBJICHHCE,

OTIPENICNIATh JIOTUYECKUE CBS3M MEXKAY MpeIMeTaMd W/WIW  SBICHUSMH,
0003HaYaTh TAaHHBIC JJOTHYECKUE CBS3H C MIOMOIILIO 3HAKOB B CXEMC;

co31aBaTh aOCTPAKTHBIN WK pealbHbI 00pa3 mpeaMeTa U/uiy sIBJICHHUS,

CTPOMTH MOJIETIB/CXEMY Ha OCHOBE YCIIOBHH 3aauu M/MIH crioco0a e€ pereHus;
co3maBaTh BepOajbHBIC, BEHICCTBEHHBIC W HH(POPMAIIMOHHBIE MOJEIH C
BBIJICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa Il OTPEeIICHUsI Criocoba
pelIeHHs 3a/1a9M B COOTBETCTBHH C CUTYaIUEH;

PeoOpPa30BBIBATH MOJICIN C IEIbIO BBISBICHUS OOIUX 3aKOHOB, OMPEICIISIONTNX
JTAHHYIO TIPEIMETHYIO 00J1acTh;

MEPEBOJIUTh CIIOKHYIO IO COCTaBy (MHOTOACHeKTHYI0) HWHGPOpMaLUI0 U3
rpapudyeckoro uiau (HOPMAIM30BAHHOTO (CUMBOJBHOTO) TMPEACTABICHUS B
TEKCTOBOE M Ha00OPOT;

CTPOUTH CXEMY, aJITOPUTM JCHCTBHS, WCHPABIATh WIW BOCCTAaHABJIMBAThH
HEW3BECTHBIN paHee ajJrOpPUTM Ha OCHOBE HMMEIOMIErocs 3HaHUS 00 oOBekTe, K
KOTOPOMY IPUMEHSIETCS aJITOPHTM;

CTPOUTH JI0KA3aTEIBCTBO: MPSIMOE, KOCBEHHOE, OT POTHBHOTO;
aHATM3UPOBATh/pe(dIEeKCUPOBAaTh OMBIT Pa3pabOTKU M pealn3aluu  yaeOHOTO
MPOEKTa, HCCIEN0BaHUS  (TEOPETHUUECKOTO0, OHMIMPUYECKOT0) Ha  OCHOBE
MPEIOKEHHON TPOOIEMHON CHUTyallud, MOCTABJICHHON IETu W/WIW 3aJIaHHBIX
KpUTEPUEB OLIEHKU MPOIYKTa/pe3ysbTara.

Cwmbicnogoe umenue.

OO0yuaromuiicst CMOXKET:

4.

HaxOJIUTh B TEKCTE TpeOyeMmyro MHGOpMAaIUio (B COOTBETCTBUH C ICJISIMH CBOEH
JESITETLHOCTH);

OpPUEHTUPOBATHCSI B COJCPIKAHUU TEKCTAa, MOHUMATh IIEIOCTHBI CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

yCTaHABIIMBAaTh B3aMMOCBSI3b OIMCAaHHBIX B TEKCTe COOBITUH, SIBJICHUH,
IIPOIIECCOB;

PE3IOMHUPOBATh TJIABHYIO HJICIO TEKCTA;

KPUTUYECKH OIICHUBATh COJIepyKaHue U (popMy TeKcTa.

Dopmuposanue u pazgumue IKOJI02ULECKO20 MbIUIEHUS, YMEeHUe NPUMEHIMb €20

6 n03Ha6ameJle0L7, KOMMyHMKdmuGHOZZ, COLﬂ/laJleOIZ npakmuxke u nqub@CCMOHGJZbHOIZ

opueHmayuu.

OOyyaromuiics CMOXKeT:

OTIPENEIIATh CBOE OTHOUIEHHUE K IPUPOJAHOM CPEIE;

aHAJIM3UPOBATh BIMSHUE SKOJIOTHYECKUX (DAKTOPOB Ha cpey OOMTaHUS KHUBBIX
OpraHU3MOB;

HPOBOJUTH IPUUMHHBIA U BEPOSATHOCTHBIN aHAJIN3 SKOJIOTUYECKUX CUTYaIU;
IPOTHO3UPOBATh U3MEHEHUSI CUTYAIlMH MPH CMEHE AEHUCTBUS 0JHOTO (akTopa Ha
NelcTBUe Ipyroro GaxkTopa;

pacnpoCTpaHATh SKOJIOTMUECKUE 3HAHUS U y4aCTBOBATh B IPAKTUYECKUX Jeax
IO 3aIIUTE OKPYKAIOIIEN CPEJIBI;

BBIPAJKaTh CBOE OTHOILIEHUE K MPUPOJE YEPE3 PUCYHKH, COUMHEHNUS, MOJIENH,
MPOEKTHBIE PabOTHI.



5.

Pazsumue momueayuu K 081a0eHUI0 KyﬂbmyPOIZ AKmMueHo20 UCNONb306AHUA

crnogapeti u Opyaux HOUCKOBbIX CUCEM.
OOy4JaroImuiics CMOXKET:

OTIpENIeNATh HEOOXOIMMBIE KIIIOUEBBIE TIOMCKOBBIE CII0BA M 3aIIPOCHI;
OCYILIECTBJISITh B3aUMOJICHCTBUE C JJIEKTPOHHBIMU IIOMCKOBBIMM CHCTEMAMHU,
CJIOBApSIMU;

(dbopMHUpOBaTh MHOXKECTBEHHYIO BBIOOPKY W3 TIOMCKOBBIX HCTOYHUKOB JIJIS
00BEKTUBU3ALIMY PE3YIbTATOB IIOUCKA;

COOTHOCHUTD IMOJIYYCHHBIC PE3YyJIbTAaTbl IIOUCKa CO CBOCH JCATCILHOCTHIO.

KommyHukatuBHblie YY /|

Ymenue opeanusosvieamo yuebnoe compyoHuuyecmeo u cO8MeCcmHYl0 O0esimelbHOCHb C
yuumenem U C8epCMHUKAMU; pabomams UHOUBUOYANbHO U 8 2PYNne. HAXo0ums odujee
peulenue U paspeuwiamv KOHQIUKMbL HA OCHO8E CO2NACO8AHUS NO3UYUL U yuéma
uHmepecos, (hopmyauposams, ap2yMeHmuposams U Omcmaueams c0¢€ MHeHue.
OO0yuaromuiicst CMOXeT:

2.

OTIPEIENIATH BO3MOXKHBIE POJIM B COBMECTHOM J€SITETbHOCTH;

UTpaTh ONpPEeAETEHHYIO POJIb B COBMECTHOM NESTEbHOCTH;

MIPUHUMATh MO3ULINI0 COOECEHNKA, TOHUMAs MMO3UIUIO IPYTrOro, pa3inyaTh B €ro
peun: MHEeHHe (TOUKY 3peHHs), J0Ka3aTeIbCTBO (apryMEHTHI), (DaKThl; TUIIOTE3BL,
aKCHOMBI, TEOPHH;

OTIPEIeNIATh CBOU JEHCTBUS U JEMCTBUS MapTHEPA, KOTOPbIE CLIOCOOCTBOBAIN WU
MPENATCTBOBAIM MPOAYKTUBHON KOMMYHHKAILIUH;

CTPOUTh TO3UTUBHBIE OTHOLIEHHMS B Ipoliecce Y4eOHOH M MO3HABATEIBHOM
NeSTeNbHOCTH;

KOPPEKTHO U apryMEHTHPOBAHHO OTCTaMBATh CBOIO TOYKY 3PEHUS, B JUCKYCCUU
YMETh BBIJIBUI'aTh KOHTPApryMeHTHI, Iepedpa3upoBaTh CBOIO MBICIH (BJIaZiCHUE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

KPUTUYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHMIO, C JJOCTOMHCTBOM IIPU3HABAThH
OLIMOOYHOCTh CBOEr0 MHEHUS (€CIIM OHO TAaKOBO) U KOPPEKTHPOBATH €r0;
npeJiaraTh ajlbTePHATUBHOE pellieHHEe B KOH(IMKTHOM CUTyalluu;

BBIJICJIATH OOIYIO TOUKY 3pE€HUS B JUCKYCCHUH;

JIOTOBApUBAThCA O MpaBHJIaX M BOMNpPOCAaX A OOCYXKIEHHUS B COOTBETCTBUU C
IIOCTaBJIEHHOMU Iepes1 IpyInoi 3a1auei;

OpraHu30BBIBAaTh yueOHOE B3aMMOJEHCTBHE B IpyIIe (ONpeaeisaTh oOLue e,
pacIpenensaTh poiy, 10roBapuBaThCS IPYr C PYroM U T. 11.);

YCTPaHATh B paMKaxX JAUajJora pa3pbiBbl B KOMMYHHKALUH, OOYCIOBIICHHBIE
HEMOHUMaHHUEM/HETIPUSATHEM CO CTOPOHBI coOeceHMKa 3ahadyd, (OpMbI HIU
CoJIepKaHUs Uajora.

Ymenue ocosnanno ucnonvzosamv peuegvlie cpedcmea 8 COOMBEMCMBUU C

3a0ayell KOMMYHUKayuu O B8bIpAdCEeHUs CB0UX YY8Cm8, Mblclel U nompedHocmel OJisl
NJ1aHUupoeanusl u pecyiiayuu ceoeil deﬂmeﬂbHocmu; graoenue yCWlHOZJ U NUCbMEHHOU peusbio,
MOHONO2UYEeCKOU KOHMEKCMHOU pedsbio.

OOyyJaromuiics CMOXKET:

OTpeNeNTh 3aauy KOMMYHUKAIIM U B COOTBETCTBUM C HEH OTOMpaTh peueBble
CPEICTBA;

OTOMpaTh M MCIIOJIB30BaTh PEUYEBBIE CPEACTBA B MpoOllecce KOMMYHUKALUU C
JPYTUMH JIIOABMH (IMAJIOT B Tape, B MAJIOH rpymmne u T. 11.);



3.

IIPEJCTaBIIATE B YCTHOM WIA  THCbMEHHOU (Gopme pa3BEPHYTHIN
IJIaH COOCTBEHHOM JIEATEIbHOCTH;

coOroAaTh HOPMBI MYOJIMYHOM PeYH, PETIIAMEHT B MOHOJIOTE M IMCKYCCHHU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1aueii;

BBICKa3bIBaTh U 00OCHOBBIBAaTh MHEHHE (CYK/IEHUE) U 3allpallliBaTh MHEHHE
apTHEpa B paMKax [uajora;

IPUHUMATh PELIEHUE B XO/I€ IMajora U COrjacoBbIBaTh €ro ¢ COOECETHUKOM;
co3JaBaTb IHCbMEHHbIE KIMUIIMPOBAHHBIE W  OpPUTMHAJIbHBIE TEKCTBl C
UCII0JIb30BaHUEM HEOOXOIUMBIX PEUYEBBIX CPE/CTB;

UCIIOJIb30BaTh BepOajbHbIE CpEACTBAa (CpeACTBAa JIOTHYECKOW CBSA3M) A
BBIJIJIEHUS] CMBICIIOBBIX OJIOKOB CBOETO BBICTYIIJICHUS;

UCIIOJIb30BaTh  HEBepOAJbHbIE  CpPEeICTBA WM  HarJIAJHble  MaTepHallbl,
MIOATOTOBJIEHHbIE/ OTOOpAaHHBIE MOJT PYKOBOJICTBOM YUMTEJIS;

JieNlaTh  OLEHOYHBIM  BBIBOJA O  JIOCTWKEHUMM  LEIM  KOMMYHHKAalUH
HEMOCPEJCTBEHHO TOCJ€ 3aBEpIICHHs KOMMYHUKATUBHOIO KOHTaKTa |
000CHOBBIBATH €TO0.

Dopmuposanue u pazgumue KOMNEMEHMHOCMU 6 O001acmu UCNONb308AHUS

UHGDOPMAYUOHHO - KOMMYHUKAYUOHHBIX mexHono2ull (Oanee - UKT).
OO06yuaromuiicst CMOXET:

[IeJICHANIPABJICHHO HWCKaTh W  MCIOJIb30BaTh HMH(POPMAIMOHHBIE  PECYPCHI,
HGO6XO)II/IMBIG JJIA pemeHI/m yqe6HBIX nu HpaKTI/IquKI/IX 3aa4y, C IIOMOIIBIO
cpeactB UKT;

BBIOMPaTh, CTPOUTH W MCIOJB30BaTh aJICKBAaTHYI0 HH(POPMAIIMOHHYIO MOJEIb IS
nepeaadyd CBOMX MBICICH CPECTBAMHM €CTECTBEHHBIX M (DOPMabHBIX SI3BIKOB B
COOTBETCTBHUU C YCIOBUSIMH KOMMYHUKAITUH;

BBIJICTATh  MH(MOPMAIMOHHBIM  acmeKT  3aJa4d, OIEepUpPOBaTh  JaHHBIMH,
HCIIOJIb30BaTh MOJIEh PEIICHUS 3aa4H;

UCII0JIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTMH (BKIIIOYAsk BEIOOP aJICKBATHBIX 3aja4e
UHCTPYMCHTAIBHBIX IPOrPaMMHO-AIMAPATHBIX CPEJICTB W CEPBHUCOB)  JUIA
penieHuss MHOOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX YUYCOHBIX 3a7ad, B TOM
YHClie: BBIYHMCICHHE, HAIMCaHUE IHCEM, COYMHCHHH, JOKIIAIOoB, pedeparos,
CO3J[aHHE MPE3CHTALIMH | Jp.;

UCII0JIb30BaTh HH(MOPMAIUIO C YIETOM 3TUYECKUX U TIPABOBBIX HOPM;

co3/1aBaTh MH(POPMAIMOHHBIC PECYPChl PA3HOTO THUIMA W YIS Pa3HBIX ayJAUTOPHH,
coOmonath MHPOPMAIMOHHYH THTHEHY U MpaBwia  HUHGOPMAIMOHHON
0€30I1aCHOCTH.

IIpenmeTHblie pe3yabTaThl
OOyyaromuiics MOJYYUT BO3MOXKHOCTH JJIsl (POPMHUPOBAHUS CIECAYIOIIUX MPEAMETHBIX

pe3ynbTaTOB:

3HaHMUSI O TPUPOJEC BAKHEUIINX (U3UUYECKUX SBJICHUU OKPYKAIOIIETO MHUpa H
MOHMMAaHHUE CMBICIAa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBS3h H3YUEHHBIX
SIBJICHU;

YMEHHMsI I0JIb30BaThCS METOAAMM HAy4HOTO MCCIEIOBAaHUS SIBICHUI INPUPOIBDI,
OPOBOJUTH  HAONIOJEHMS, IJJAHUPOBAaTh M BBINOJHATH  3KCIIEPUMEHTHI,
o0OpabaTbIBaTh pe3yabTaThl U3MEPEHUH, MPEACTABIATh PE3YIbTaThl U3MEPEHHH C
noMoIIblo Tabnui, rpagukoB u Gopmyn, oOHapyKUBaThb 3aBUCHUMOCTH MEXIY
(GU3NYECKUMHU BENMYMHAMH, OOBSACHATH TOJyYEHHBbIE pe3ylbTaThl M JIeNaTh
BBIBO/IbI, OLIEHUBATh I'PaHMIIbI IOIPEIIHOCTEN PE3YIbTATOB U3MEPEHUI;



YMEHUSI TPUMEHSTHh TEOPETUYECKHUE 3HAHHS M0 (PU3MKEe Ha TMPAKTHKE, pelaTh
¢du3nyeckre 3a1a4M Ha IPUMEHEHNE MTOTYYESHHBIX 3HAHUM;

YMEHUS M HAaBBIKH MIPUMEHATH MOJYYCHHbIC 3HAHUS JUISI OOBSICHEHUS TPUHIIUIIOB
JNEUCTBUS BAXHEHIIMX TEXHUYECKUX YCTPOMCTB, PEIICHMUS IIPAKTUYECKUX 3a]a4
IIOBCCIHEBHOM  KM3HM, oOOecIeucHHs  O€30IIaCHOCTH  CBOCH JKH3HU,
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS U OXPAHbI OKPYKAIOLIEH CPENbL;
(dopmupoBaHne yOS)KICHHS B 3aKOHOMEPHOW CBSI3W W TIO3HABAEMOCTH SIBIICHHI
IPUPOJIbI, B OOBEKTUBHOCTH HAYYHOTO 3HAHUS, B BBICOKOM IIEHHOCTH HAyKHU B
Pa3BUTUH MAaTEPUAIBHOMN U TyXOBHOU KYJIbTYpPBI JIFOIEH;

pa3BUTHE TEOPETUYECKOTO MBIIUIEHWS HAa OCHOBE (OPMUPOBAHUSA YMEHHM
yCTaHaBIUBaTh (DaKThl, pa3avyaTh NPUYUHBI U CJIEICTBUSA, CTPOUTh MOJEIU M
BBIJIBUTAaTh  THIIOTE3bl, OTHICKUBATh M  (OpPMYIMpPOBaTH JI0Ka3aTeIbCTBA
BBIJIBUHYTBIX THUIOTE3, BBIBOJAUTH M3 OKCIEPUMEHTANbHbIX (AKTOB U
TEOPETUYECKUX MOJIeTIe (PU3NUECKIE 3aKOHbI;

KOMMYHUKATHBHBIE YMEHHS: JOKJIAIBIBATh O PE3yJbTaTaX CBOETO HCCIEIOBAHUS,
y4acTBOBATh B JUCKYCCHH, KPATKO M TOYHO OTBEYATh Ha BOIMPOCHI, HCIOIH30BATh
CIPaBOYHYIO JIUTEPATYPY U APYTHE UCTOYHUKH HHDOPMAITHH.

MPOBOJUTH  OMNBITHI  (JJAOOpPAaTOpHBIE SKCIEPUMEHTHI) C  HCIOJIb30BAaHUEM
aHAJIOrOBOTO J1a00OpaTOPHOTO 000pyAOBaHMs U HUGPOBOro 000pPyIOBaHUS LEHTP
«Touka poctay .



Il. COAEP KAHUE YYEBHOI'O IPEIMETA «®U3UKA» (npakTnyeckas 4acThb
yueOHOro coJep:KaHus MpeAMeTa YCHJIeHA MaTepualbHOTEXHNYeCKOl 0a30ii eHTpa
«Touka pocra», HCHOJIbL3YEMOro IJisl peaju3aluu 00pa3oBaTebHBIX NMPOrpaMM B
pamkax mnpenoaaBanusi ¢usnkn) Pusuka u uNUecKHe MeTOAbl H3YUYEeHUs
NPUPOABI

Ousuka - Hayka o mnpupojse. HaOmogenwe u onucanue (QU3NYECKUX SBICHUMN.
®uznyeckue npubopsl. Pusnyueckue BEIWYMHBI U UX u3MepeHue. [lorpemHoctu u3MepeHui.
MexnyHaponnas cucreMa enuHun. Haydsseiii meron nozHanus. GU3WYecKnid SKCHEPUMEHT U
¢dusnueckas Teopus. Hayka u TexHuka.

JeMoHcTpanuM (¢ MCHOJIb30BaHHEM HU(POBOro M aHAJIOIOBOro 000pPYAOBAHHA
nentpa «Touka pocray)

HaGmronenue (usnueckux sBIIeHHI: CBOOOJHOTO MaJeHUS TeJl, KoJieOaHWW MasTHUKA,
MPUTSDKEHUE CTALHOTO IIapa MarHUTOM, CBEYCHHE HHUTH DJIEKTPUUECKOU JiaMmribl. Du3nuecKkue
puOOPHI.

JlabopaTopHble padoThl M ONBITHI (C UCMOJIb30BaHHEM HU(POBOro U aAHAJOTOBOI0
obopynoBanusi uneHTpa «Touka pocra») OmnpenereHue ITEHbI  JCJICHUS  IIKAJBI
M3MEPUTEHHOTO MpUOopa.

Mexanuuyeckue siBJIEHUS

Kunematuka. /[mHampka. 3aKOHbI COXpaHEHHMS HMMIYyJIbCa M MEXaHMYECKOW SHEpPruu
Mexanuveckue KoyieOaHus M BOJHBL. MexaHudeckoe aBkeHrne. OTHOCUTEIHHOCTh JIBUKCHUS.
Cucrema orcuera. Tpaekropus. Ilyre. IlpsamosmHeitHoe paBHOMepHOE ABMXKEHHE. CKOPOCTh
PAaBHOMEPHOTO TMPSMOJUHEHHOTO NBIWKEHHS. METONbl W3MEPEHHS PACCTOSIHHUS, BPEMEHH |
ckopoctu. HepaBHOMepHOE NBM>KeHHE. MIHOBEHHAsi CKOPOCTh. YCKOpeHue. PaBHOyCKOpeHHOE
nsuxkeHne. CBoboaHoe mageHue ten. ['padmky 3aBUCUMOCTH MYTH U CKOPOCTH OT BPEMEHM.
PaBHOMEpHOE ABWXKEHHE MO OKPY)KHOCTH. [lepron u vyacrora oOpamienus. SIBIeHUE WHEPIUH.
ITepBriit 3akoH HproTona. Macca tena. IlmoTHOCTh BemiectBa. MeTOnbl M3MEPEHHUSI MACChl U
mwiotHocTU. B3aumoneiictBue Ten. Cuna. [lpaBwio cnoxkenusa cui. Cuna ynpyroctu. Metomsl
n3Mepenusi cwibl. Bropoit 3akoH Hptorona. Tperuii 3akoH Herotona. Cuna TsbkecTH. 3akoH
BCEMUpPHOro TiaroreHus. HMckyccTBeHHble cnyTHUKM 3emud. Bec Tema. HesecomocTs.
['eonenTprueckas u reamoneHTpUYecKast cucteMbl Mupa. Cuita TpeHus. MOMEHT CUIlbl. Y CIIOBHS
paBHOBecus pbluara. LleHTp Tsbkectm Tena. YcnoBus paBHoOBecHus Ten. Mmmynbe. 3akoH
coxpaHeHus umiyibca. PeaktuBHoe aBmxkenue. Pabora. Momnocts. Kunernueckast sHeprus.
[loTeHunanpHass »HEPrus B3aUMOJCUCTBYIOIIMX Tel. 3aKOH COXPAaHEHUS MEXaHWYECKOU
sHepruu. llpocteie mexanusmbl. Koadduiment noneznoro aelictBus. MeTolbl H3MEpeHUs
SHEeprum, pabotel U MouHocTu. JlaBneHue. AtrMmochepHoe naBieHue. MeToapl HU3MEpeHUs
naBneHus. 3akoH llackans. I'mppaBiamyeckue MamuHbl. 3aKOH ApXuMmena. YCIOBHE IIaBAHUS
ten. Mexannueckue konebanus. [lepuon, yacrora u amrumtyaa konedanuii. [lepuon konebanuit
MAaTeMaTHUYECKOT0 U MPYKUHHOTO MasiTHUKOB. MexaHnueckue BOIHbL. [[1Ha BOJIHBL. 3BYK.

JdemMoHcTpanuu (¢ MCHOJb30BaHHEM HHM(POBOro W aHAJOrOBOro 000pPYIOBAHMS
nenrpa «Touka pocra»)

PaBHOMEpHOE MPSIMOJIMHEHOE JIBUYKEHUE. OTHOCUTEIBHOCTh JIBIKEHUSL.
PaBHOyckOpeHHOE nBH>KeHHMe. HampaBieHue CKOpPOCTM NpH PaBHOMEPHOM JBHKEHUU TIO
OKPYXHOCTHU. SIBlieHHE WHepuuu. B3aumonelicTBue Tell. 3aBUCUMOCTb CHJIBI YIPYTrOCTH OT
negopmaruu npyxunsl. Croxxenne cui. Cuna tpenus. Bropoii 3akon Hetotona. Tpertuit 3akoH
Herotona. HeBecomocTh. 3akOH coxpaHeHUs HUMIYibca. PeakTuBHOE ABMKEeHHE. V3MeHeHue
SHEPruu Tela Mpu coBepiieHUH paboTel. [IpeBparieHuss MeXaHUYECKOW PHEPrHH U3 OJHOU
(dbopMbI B Apyryro. 3aBUCUMOCTh JaBJICHUs TBEPAOTO Tella HA OMOPY OT ACHCTBYIOIIECH CHUIIBI U
mwiomaau omnopel. OOHapyxkeHue arMochepHOro mAaBieHus. W3mepeHue arMochepHOTo
naBieHus OapomerpoMm - aHepounoM. 3akoH Ilackama. [mapaBiawdeckuii mpecc. 3akoH
Apxumena. [Ipocteie MexaHu3Mbl. MexaHnuueckue koiebaHus. MexaHW4ecKre BOJIHBI.



3ByKOBBIE KOJieOaHMs. YCIIOBUSL paclpoCTpaHeHus 3Byka. M3yuenue xoneOaHMil Tpy3a Ha
npyxuHne. M3ydenue koneOaHNl HUTSHOTO MasiTHUKA.

JlabopaTopHble paGoThl M ONBITHI (€ UCNOJb30BAHHEM HU(PPOBOI0 U AHAJIOI0OBOI0
obopynoBanus neHTpa «Touka pocra») M3mepeHue CKOPOCTH PaBHOMEPHOTO JBHIKCHHSI.

W3ydeHne 3aBUCUMOCTU IIyTH OT BPEMEHU NP PAaBHOMEPHOM U PaBHOYCKOPEHHOM
JBUKCHUMU.

N3mepenue yckopeHust IPSMOJIMHEIHOTO PaBHOYCKOPEHHOTO JIBUYKEHUSI.

N3mepenue maccel.

W3mepenue I0THOCTH TBEPAOTO Tea.

N3mepenue mI0THOCTH KUIKOCTH.

W3mepenue cuibl AMHAMOMETPOM.

CrnosxeHue cuil, HapaBJIEHHbBIX BJIOJIb OJHOM MPSAMO.

CrnosxeHue cuil, HapaBJIEHHbBIX MO YTIIOM.

HccnenoBanue 3aBUCUMOCTH CHIIBI TSDKECTH OT Macchl Tela.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIPYTOCTH OT YIUIMHEHUS IPYKUHBI.

N3mepenue )XecTKOCTH MPYKUHBI.

HccnenoBanue cUiibl TPEHUS CKOJIbKEHHUS.

N3mepenue korddunmenTa TpeHus CKOJIbKEHUS.

HccnenoBanue ycnoBH paBHOBECHS pblyara.

HaxoxaeHue 1eHTpa TSHKeCTH MI0CKOro Tena.

Brruncnenune K11/ HakJIOHHOM TJIOCKOCTH.

N3mepeHne KNHETUYECKON YHEPTUN Tena.

N3Mepenne n3mMeHeHns NOTEHIMATbHOW SHEPTUH TeNa.

H3mepenne MOITHOCTH.

N3mepenne apxumea0BOM CUJTBI.

N3ydenue ycioBuii njaaBaHus Te.

W3yueHne 3aBUCUMOCTH NEpHOAA KOJIeOaHUI MasTHUKA OT JJIMHBI HUTH.

N3mepeHne yckopeHust CBOOOIHOTO NMajieHUs C MOMOIIbIO MasiTHHUKA.

W3yueHue 3aBUCUMOCTH NEpHOJa KOJIeOaHUH Tpy3a Ha IPYKUHE OT MACChI Ipy3a.

BoInyckHUK Hay4YHUTCA:

° pacrio3HaBaTb MCEXAHUYCCKHUE SBJICHUA U OOBACHATHL Ha OCHOBE HMCIOINXCA
3HaHWH OCHOBHBIC CBOMCTBA WIJIH YCJIOBUA MPOTEKAHHA OTHX SIBIICHHI: PaBHOMCPHOE H
PaBHOYCKOPEHHOC HpﬂMOHHHeﬁHOG JABUXKCHUC, CBO6OI[HO€ nmaacHuc TCiI, HCBCCOMOCTD,
PaBHOMEPHOC IBUKCHHUC 110 OKPYKHOCTH, MHCPUMUA, B3aUMOJCUCTBUEC TCJI, I€pcaavda HaBJICHUA
TBépI[LIMI/I TCI1aMU, XXUAKOCTAMU U ra3aMi, aTMOC(I)epHOG AaBJICHUEC, IIJIaBAHUC TCJI, PABHOBECUC
TBépI[LIX TCII, KoJIeOaTeIbHOE JABHIKCHUE, PE30HAHC, BOJIHOBOC JIBHKCHHC,

. ONKCBHIBATh W3Yy4YCHHBIC CBOWCTBA TEN W MEXAaHHYCCKHE SIBICHHS, HCIIOJb3Ys
(du3nvecKue BEIUYUHBI: IyTh, CKOPOCTh, YCKOPEHHUE, Macca Tela, IUIOTHOCTh BEIIEeCTBA, CHJIA,
JaBJICHWE, UMIYJIbC TeNa, KUHETHYeCKas SHEprus, MOTCHIMAlbHAs JHEPTus, MeXaHUdecKas
paborta, mexaHudeckass MmoiHocTh, KIIJ[ mpoctoro Mexanusma, cuia TpeHHUS, aMIUIUTY]A,
MepPHOJ ¥ YacToTa KoJebaHuM, ATMHA BOJHBI U CKOPOCTh €€ pacipOCTPaHEHUS; MIPH OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3MYECKUN CMBICT HCIOJIB3YEMBIX BEIWYMH, UX OOO3HAYCHUS U
€IMHULIBI U3MEPEeHHs], HaXOIUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BENIUYHHY C
JIPYTUMU BETUYMHAMU;

. aHAJIM3UPOBATh CBOMCTBA TeJll, MEXaHUYECKHUE SBICHUS M IMPOILECCHI, UCTIOIB3YS
(u3nuecKre 3aKOHBI M MPUHITUIBI: 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMHPHOTO TSITOTCHHS,
paBHogelicTByromas cuna, |, 11 u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHHUsS HUMITYJIbCa, 3aKOH



I'yka, 3axon Ilackams, 3akoH ApxuMmena; MpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €ro MaTeMaTHUYECKOE BbIPAKEHUE;

. pa3nuyatb  OCHOBHBIE  NIPU3HAKM  M3YYEHHBIX  (U3UYECKUX  MOJeNei:
MarepuaibHas TOYKa, HUHEPLHUAIbHAS CUCTEMA OTCUETA;

. pelmarh 3a7ayd, MUCIOJIb3YyS (PU3MYECKHE 3aKOHBI (3aKOH COXpaHEHHUS SHEpPruw,
3aKOH BCEMHUPHOIO TATOTEHHUs], IPUHIMI cyneprio3unuu cui, I, I u 11l 3akonsr HeroTOHA, 3aK0H
COXpaHEHHUs uMIylbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u (OpMyIbl,
CBSA3BIBAIOIME (PU3NYECKHE BEJIWYUHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca Teja, IIOTHOCTh
BEILIECTBA, CWJIA, JABJICHHUE, UMITYJIbC TeJla, KHHETUYECKas SHEprus, NMOTEHUUAIbHAs JHEPIUs,
MexaHuyeckas paboTa, MexaHuueckas MoiHocTh, KIIJ[ mpocroro mexanusma, cuiia TpEeHHUS
CKOJIbKEHUS, aMIUINTyJa, MEepuojJ U dYacToTa KoJeOaHWW, JIMHA BOJIHBI U CKOPOCTh €€
pacnpoCTpaHeHus): Ha OCHOBE aHAJIM3a YCJIOBUS 33Jayd BbLAEIATH (PU3MUECKHUE BEITUYMHBI U
(hopMyIibl, HEOOXOIUMBIE /17151 €€ pelleHus], U TPOBOIUTH PACUETHI.

Buvinycknux nonyuum 603MONCHOCb HAYYUMBCA:

. UCNONb308AMb 3HAHUA O MEXAHUYECKUX SABNEHUAX 8 NOBCEOHEeBHOU IHCUHU Ol
obecneyenuss 6e30NaACHOCMU NPU 0OpAUeHUU ¢ NPUOOPAMU U MEXHUYEeCKUMU YCMPOUCMEaMu,
OISl COXPAHeHUsl 300P06bsi U COONOOEHUST HOPM IKOJOSUUECKO20 NOBEOeHUsl 8 OKpYicalouell
cpeoe;

. npueoOUmMb NpuMepvl NPAKMUYECKO20 UCHONb308AHUS (DUBUYECKUX 3HAHUL O
MEXAHUYECKUX ABNeHUAX U (PUUYECKUX 3AKOHAX, UCNOTIb308AHUSL 80300HOBNAEMbIX UCTOYHUKOB

9HepeuU,  IKOAOSUYECKUX NOCAeOCMBULL UCCLe008AHUL  KOCMUYECKO20 NpOCMpaHcmed, ®
Paziuuams cpanuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 8CeoOuull xapaxkmep
DYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl MEeXAHUYeCKOoU JHepeuu, 3aKOH COXPAHeHUs!
UMNYTIbCA, 3AKOH BCEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCb UCHONIb30BAHUSL YACHHBIX 3AKOHO8
(3axon I'yka, 3axon Apxumeoa u op.);

. NpUémMam noucka u opmynuposKu 00KA3AMENbCME GblOGUHYMbIX 2Unome3 U
meopemuyecKux 6160006 Ha OCHO8E IMNUPULECKU YCINAHOBIEHHbIX (DAKmMOo8s;

. HAxX00Uumuv a0eK8amuyo nPedioNCeHHoOU 3a0aye huzuecKyo Mooeib, papeuanms
npoobnemMy Ha OCHO8e UMEIOWUXCS 3HAHUN NO MeXAHUKe C UCHONb308AHUEM MAMeMamuyeckKo2o
annapama, oyeHu8ams PeaibHOCMb NOAYYEHHO20 3HAUEeHUS PU3UYECKOU BeNUUUHDL.

MouJiekyasipaasi Gu3nKa ¥ TEepMOAUHAMUKA

Crpoenue u cBoiicTBa BemiecTB. TersoBbie siBiieHus. CTpoeHue BemiecTBa. TersoBoe
JBIKEHHE aTOMOB W MOJIeKysl. bpoyHoBckoe nBmwxkenue. Juddys3us. BzanmonerictBue gacTuil
BemiecTBa. MoJielu CTPOCHHS Ta30B, XUIKOCTEH W TBEPIAbIX Te€l M OOBICHEHHE CBOMCTB
BeIlleCTBAa HA OCHOBE 3TUX Mojenel. TemnoBoe apmxenue. TermnoBoe paBHoBecue. Temneparypa
n ee uzMepeHue. CBs3b TeMIlepaTypbl CO CpPEOHEH CKOPOCThIO TEIUIOBOTO XaOTHYECKOTO
IBUKEHHs yacTull. BHyTpeHHsst sHeprus. PaboTta u Teruonepenaya kak crocoObl M3MEHEHHS
BHYTPEHHEH 3Hepruu tena. Buael Tenonepenaun: TeIONPOBOIHOCTb, KOHBEKLIUS, U3JTyUYEHUE.
KonnuecTBo TemnoTel. YenbHas TEMJIOEMKOCTh. 3aKOH COXPAHEHHUS JHEPruud B TEIUIOBBIX
npoueccax. Mcnapenne n konaeHcanusa. Haceimenusiii map. BnaxHocts Bo3ayxa. Kunenwue.
3aBUCUMOCTh TEMIIepaTypbl KUIEHUs OT JaBiieHus. [lnaBineHue u Kpucrammzauus. YelnbHas
TEIJIoTa TUIaBJICHUS W TapooOpa3oBaHHs. YIenbHas TeIoTa cropaHus. Pacder kommdecTBa
TEIIOTHl Tpu TeruiooOMeHe. [IpuHiunel paboThl TermiaoBbIX aBurareneil. IlapoBas TypOuHa.
JlBurarens BHyTpeHHero cropaHusi. PeaktuBHbld naBurarens. KIIJ[ TemnoBoro asurarens.
OObsicHeHHEe yCTpPOWCTBA M MPHUHIMIA IEHCTBUS XonoAwibHUKA. [IpeoOpa3oBaHusi SHEpruu B
TEIUIOBBIX MallIMHAX. DKOJOTUYECKUE TIPOOIEMBI HCIIOIH30BAHMSI TEIJIOBBIX MAIITHH.



JdeMoHcTpanumu (¢ HMCNOJIb30BaHHEM LHM(POBOro M aHAJIOrOBOro 00OpPYAOBAHHA
nenrpa «Touka pocray)

CxumaeMocth Ta3oB. [uddy3us B razax W KHIKOCTAX. Mojenb XaoTHYECKOTO
JBMKEHUS. MOJIEKYJ1. Mozenb OpoyHOBCKOTO ABrKeHHs. CoxpaHeHHe 00beMa >KUIKOCTU IPH
n3MeHeHnn ¢Gopmbl  cocyna. CHeruieHne CBUHIOBBIX IHJIUMHAPOB. [IpuHIMN neiicTBus
TepMoMeTpa. l3MeHeHue BHYTpEeHHEW OSHEpruM Teja IpPU COBEPIIEHUHM paboTel U INpHU
Terionepenaye. TemIonpoBOAHOCTh pa3IUYHbIX MaTepuanoB. KoHBekuMs B KHAKOCTAX U
razax. Temmonepenaua nmyrem usnydeHus. CpaBHEHHE YIENbHBIX TEIJIOEMKOCTEH Pa3IMYHBIX
BemiecTB. SBnenne wucnapenus. Kurnenne Boabl. I[IOCTOAHCTBO TeMIeparypbl KUIICHUS
KUAKOCTU. SIBIEHMS IUIaBI€HHUS U KpUCTaUIM3alMU. VI3MepeHHe BIaKHOCTH BO31yXa
IICUXPOMETPOM WJIM TUTPOMETPOM. YCTPOMCTBO HYETHIPEXTAKTHOTO JABHUraTessi BHYTPEHHETO
Cropanusi. Y CTpOHCTBO 1apoBOM TypOUHBI.

JlabopaTopHble paGoThbl U ONBITHI (C HCIOJIB30BAHMEM HU(POBOro M AHAJIOrOBOIO
obopynoBanusi uenrpa «Touka pocra») HccnenoBanue H3MEHEHHS CO BpeMEHEM
TEeMIIEpaTypbl OCTHIBAIOIIEH BOIBI.

N3yuenue siBneHus TemioooMeHa.

N3mepenue yaenbHON TEMIOEMKOCTH BELIECTBA.

N3mepenue BIaKHOCTH BO3yXa.

HccnenoBanue 3aBucuMocTy 00beMa rasa oT AaBJICHUS U IOCTOSTHHON TeMIepaType.

BrinmyckHUK HayduTCS:

° pacrmo3HaBaTh TCIUIOBBIC ABJICHUSA U 0OBACHATHL Ha OCHOBE NMCHOIITUXCS 3HaHUHU
OCHOBHBIE CBOWCTBA WJIM YCJIIOBHUS NMPOTEKAHUS ITUX sBiICHUi: nuddys3us, n3meHenne o0bEma
TNl TPU HarpeBaHUW (OXJKIECHUM), OOJBIIAs CKUMACMOCTh Ta30B, Majas CKHUMAEeMOCTh
KHUIKOCTeW W TBEPABIX TN, TEIUIOBOE pPaBHOBECHE, HCIApEHUE, KOHJICHCAIUs, IUIABIICHHE,
KpHUCTaJTU3aIHs, KUTIEHUE, BIAXKHOCTh BO3/IyXa, Pa3JIYHbIE CIIOCOOBI TEIUIOTICPEIauH;

. OTHCHIBaTh M3yYCHHBbIE CBOMCTBA TEl U TEIUIOBbIE SIBICHHUS, HCIOIb3Ys
(buznyecKkrue BEJIUYUHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPrus, TeMmIepaTypa, ylelbHas
TEII0EMKOCTh BEIIECTBA, y/IeIbHasl TEIJIOTa IJIaBJIEHUS U Tapoo0pa30BaHusl, yaeIbHas TEIIOTa
CropaHus TOIUIMBA, KOA(PPUIIMEHT MOJIE3HOr0 JEHCTBUS TEIJIOBOTO ABUTATENS; MIPU ONMCAHUU
MPaBUWJIBHO TPAaKTOBaTh (U3WYECKUII CMBICT HCIHOJIb3YeMbIX BEIMYMH, UX OOO3HAYCHUS U
€IMHULIBI U3MEPEHUs, HaXOJAUTh (POPMYJIbl, CBA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUYHHY C
JIPYTMMHU BeJIMYMHAMU;

° AHAJIM3UPOBATDH CBOMCTBA TCJI, TCIIJIOBLIC SIBJICHUA U TPOLECCHI, UCIIOJIb3Yys 3aKOH

COXpAaHCHUSA DSHEPIrUuu; pa3jindarb CIOBCCHYIO (1)OpMy.]'II/IpOBKy 3dKOHa M €ro MarcMaTu4dcCKoOcC
BBIPAKCHUC,

. pa3inyaTh OCHOBHBIE NIPU3HAKU MOJIEJICd CTPOEHHUSI Ta30oB, JKUAKOCTEH U
TBEPJIBIX
TeN;

. pelmars 3a7a4u, UCIOJIb3Ys 3aKOH COXPAaHEHUS SHEPIUU B TEIUIOBBIX MpoLEeccax,

(dbopMyIbl, CBA3BIBaIONIKE (PU3NYECKUE BETUYHHBI (KOJTMUYECTBO TEIUIOTHI, BHYTPEHHSIS YHEPTHs,
TeMIreparypa, yAelbHas TEIUIOEMKOCTh BEIIECTBA, YAENbHAas TEIUIOTAa IUIABICHUS U
napooOpa3zoBaHus, yaeNbHas TEIUIOTA CTOpPaHHS TOIUIMBA, KOA(M(UIIUEHT MOJIE3HOTO NEHCTBUS
TEIJIOBOTO JIBUTATENS): HA OCHOBE aHaJM3a YCIOBHS 3a7a4 BbLACTATh GU3NYECKUE BEIUUUHBI U
(dbopMyIbl, HEOOXOIUMBIE 7S €€ PellIeHus, U IPOBOIUTH PACUETHI.

Buinyckuux nonyuum 603mMoiCHOCMb HAYUUMBCA:

. UCNONb308AMb 3HAHUA O MENJ08bIX SAGNEHUAX 8 HNOBCEOHEBHOU JHCUSHU Ol
obecneyenuss be3onacHocmu npu oopawjeHuu ¢ npubopamu U MexHU4ecKUMy ycmpoucmeamu,
011 COXpaHeHUsl 300p08bsl U COONOOEHUSL HOPM IKOIOSUHLECKO20 NOBEOEHUs 8 OKpYicarouel



cpede; npuBOOUMb NPUMEPHI IKOJOSUYECKUX NOCIe0CmEUll pabomel Osucameeli 6HympeHHe20
ceopanus ({BC), mennogulx u uopo3ieKmpocmanyull;

° npueodumb npumepsvl npaKmu4ecKkoco UcCnojib306aHUs qbu?ultecmtx 3HAHUL O
menJjlosvlx A6JNEeHUAX,
° pasaudams cpanuybl NPUMEHUMOCHU gbu3uqecmtx 34KOHO6B, NOHUMAambv 66‘6061/(41/!12

xapakmep QyHOAMEeHMAanIbHbIX GUULECKUX 3AKOHO8 (3AKOH COXPAHEHUS SHep2UU 8 Meno8blx
npoyeccax) u 02paHuyeHHOCMb UCNONb308AHUS YACMHBIX 3AKOHO8,

. npuémam noucka u QOpMYIUPosKU 00KA3AMeNbCME 6blOBUHYMBIX SUNOme3 U
meopemuyecKux bl80008 HA OCHOBE IMNUPUYECKU YCIMAHOBLEHHBIX (DaKmos,

. HAX00ums  A0eK8AMHYI0  NPeOdNlOJNCeHHOU  3a0aye  PU3UYEeCKyl0o  MOOeb,
paspeuwiams npooIemy Ha 0CHO8e UMEIOWUXCS 3HAHUL O TENI08bIX ABIEHUAX C UCNOTIb30BAHUEM
MamemMamuyecko20 annapama u OYeHusams pearbHOCMb NOLYYEHHO20 3HAYeHUs Qu3uUiecKoll
BENUYUHDI.

DJIeKTPOAMHAMHUKA (JIEKTPUYECKHEe, MATHUTHBIE M CBETOBBIE SIBJICHUS)

DNeKTpUYecKue sIBJICHUs. MarHuTHbIE SBIICHHUA. JJICKTPOMArHUTHBIE KOJICOaHUsSI U
BOJIHBI. ONTHYECKUE SBICHHS. OJEKTpU3auus Tel. OJIEKTpUYeckwil 3apsa. [IBa Buma
AIEKTPUYECKUX 3apsioB. BzanmoiericTBre 3apsiioB. 3aKOH COXPAHEHHUSI JJIEKTPUUYECKOTO 3apsia.
Onexktpuyeckoe 1mosie. JIeMCTBUE DIIEKTPUYECKOrO IOJS HAa AJIEKTPUYECKHE  3apsibl.
[IpoBOAHMKH, TUAIEKTPUKH U MOJYNPOBOAHUKH. [I0CTOSAHHBIN 3r1eKTpryecknil TOK. McTouHnkmn
MOCTOSIHHOTO ToKa. JlelcTBus anekrpuueckoro toka. Cumna Ttoka. HampsikeHnue. DnekTpuyeckoe
CONPOTHUBIIEHHE. OJIeKTpHueckass nenb. 3akoH Oma Juisl ydacTKa 2JIEKTPUYECKON LEIu.
[locnenoBarenbHOE M MapaieIbHOE COEAMHEHUs TPOBOJHUKOB. PaGoTa M MOIIHOCTH
AIEKTPUYECKOTO ToKa. 3akoH Jkoynsa-Jlenna. Hocutenu sneKTprudecKux 3apsaoB B MeTajjax.
OnbiT Dpcrena. MarautHoe noJsie Toka. B3anmoaelcTBue MOCTOSTHHBIX MarHUTOB. MarHuTHoe
nojie 3emMyid. DJIEKTpOMAarHut. JleicTBHME MAarHUTHOrO MOJISI HAa MPOBOJHHMK C TOKOoM. Cuna
Amrepa. DIeKTpOoABUTATENb.
DJIEKTpOMAarHuTHOE pesnie. DiekrpoMarHuTHass uHaykuus. Oneitel @apazges. Ilpasuio Jlenua.
OnekrporeHeparop. [lepemennsiii Tok. Tpanchopmarop. Ilepemnaua snmekTpuyecKkoi SHEPTHH HA
paccrosiHue. OJEeKTpPOMAarHWTHbIE KoyieOaHHs. OJIEKTPOMArHUTHbIE BOJHBI UM HMX CBOMWCTBA.
CKOpOoCTh pacnpoCTpaHEHHUsI JIEKTPOMArHUTHBIX BOJIH. [IpUHIMIIBI pagOCBsA3H U TEIEBUIACHU .
CBer - »2JeKTpOMarHuTHas BOJIHA. BiMsHUE 3JIEKTPOMArHUTHBIX HW3JIYy4YEeHUH Ha >KUBBIE
opranusmsl. [IpsMonuHeiiHoe pacnpocTpaHeHue cBera. OTpakeHue M NPEIOMIICHHE CBETa.
3akoH oTpaxkeHus cBerta. [lnockoe 3epkano. Jlunza. @okycHoe paccrosiHue JIMH3bL. OnTHYECKas
cwiia TuH3BL ['71a3 kak onTuyeckas cucrema. Onrudyeckue npubopsl. Jucnepcus cpeta.

[JleMoHcTpanuu (¢ HWCNOJAb30BaHHEM HHU(POBOro M AaHAJIOrOBOro 000pPYAOBAHHSA
nentTpa «Touka pocray)

Onektpusanuss Teil. [[Ba poja 3NEKTPUYECKUX 3apsAI0B. YCTPOMCTBO U JEHCTBUE
anekTpockona. I[IpoBOIHMKM W  HM30JATOpBL.  OieKkTpu3auus uepe3 BiausiHue. llepenoc
ANEKTPUYECKOTO 3apsiia C OJTHOTO Tejia Ha Apyroe 3aKOH COXPaHEHHs 3JIEKTPUUYECKOTro 3apsija.
Hcroynukn nocrossHHOTO TokKa. CocCTaBleHHME 3JEKTpUYecKod uenu. M3mepeHue cuibl TOKa
amnepMmerpoM. HabmioneHrne mocTosIHCTBa CHIIBI TOKa HAa Pa3HBIX Y4acTKax HEpPa3BETBIICHHOM
JNeKTpuueckoil uenu. lM3mepeHune cuibl TOKa B Pa3BETBICHHOW JJIEKTPUYECKON IIETH.
WN3mepenne  HanpspkKeHHsT  BOJIBTMETPOM.  VI3ydeHWe  3aBUCHUMOCTH  3JIEKTPUYECKOTO
CONPOTHUBIIEHUS TMPOBOJHMKA OT €ro JUIMHBI, IJIOLIAAM TOMNEPEYHOTO CEYECHHMs M MaTepuaa.
VnenbHoe comporuBieHue. Peoctar m marasuH conpoTuBieHui. M3mepeHue HampsbkeHUM B
MOCJIEI0BATENLHON 3JIEKTPUUYECKON LIEeNH. 3aBUCUMOCTh CHIIBI TOKA OT HANpsDKEHUsl Ha y4acTKe
anekTpuueckoil nenu. OnbIT Dpcrena. MarHuTHoe moJie Toka. JlelicTBMe MarHUTHOTO TOJIsSE Ha
MPOBOJIHUK C TOKOM. YCTPOMCTBO 3JEKTPOABUTATENsSA. DIEKTPOMAarHuTHas MHIyKIus. [IpaBuio



Jlenna. Camounaykuus. IlonydyeHue nepeMeHHOro ToKa HpU BpPAlleHUMM BUTKA B MArHUTHOM
1ose. YCTpOKUCTBO I'eHepaTopa MOCTOSHHOIO TOKA. Y CTPOMCTBO T€HEPAaTOpa MEPEMEHHOTO TOKA.
YcrpoiictBo Tpanchopmaropa. Ilepemada dIeKTpUYECKOW SHEPrUU. DIIEKTPOMArHUTHHIE
Konebanusa. CBOHCTBA 3JEKTPOMAarHUTHBIX BOJH. [lpuHIMI AeWcTBUsS MHUKpodoHA U
rpoMkorosopurena.  Ilpunnuner  paguocBssu.  Mcrounukm — ceera.  IIpsamosmHelHOe
pacnpocTpaHeHue cBeTa. 3aKOH OTpaxxeHus cBeTa. M300pakeHue B IIIOCKOM 3epKajie.
[Ipenomiienne cBera. Xoa Jydeil B coOMparomieit jnH3e. X0 Jyded B pacceuBarolled JIMH3E.
[Tonyuenue nzoOpakeHui ¢ NOMOIbIO JHMH3. [IpuHIUN AECTBUS MPOEKIIMOHHOTO anmnapara u
dotoamnmapara. Moxaens T1iaza. Jucnepcus Oemoro ceera. [lomydenue Oenoro cBeTa mpu
CIIOKEHMM CBETa pa3HbIX LBETOB. MccienoBaHue 3aBUCMMOCTH CHUJIbl TOKAa B NPOBOJHUKE OT
HaNpsHKEHUS

JlabopaTopHble paGoThbl U ONBITHI (C HCIOJIB30BAHMEM LU(POBOro M AHAJOrOBOI0
o0opynoBanus neHTpa «Touka pocra») HabmroneHnue a5ieKTpuueckoro B3auMoIeHCTBUS TEll.

COopKa 2JIeKTpUYECKON LIETIN ¥ U3MEPEHUE CUIIbI TOKA U HAIPSKEHUSI.

PerynupoBanue cuiibl TOKap €0CTaTOM.

N3ydeHue nocienoBaTeabHOr0 COeIMHEHNUS IPOBOIHUKOB.

N3ydeHue napamienbHOro COeMHEHNs TPOBOJHUKOB.

N3mepenue conpoTuBieHNE MTPH MOMOIIU aMIIEpMETpPa U BOJIbTMETPA.

N3ydeHue 3aBUCUMOCTH 3JIEKTPUYECKOTO COMPOTUBIEHUS MPOBOJAHHMKA OT €ro JUIUHBI,
IJIOLIA/IM MOTIEPEYHOT0 CEUEeHUs U MaTepuasa.

VY enpHO€ CONPOTUBIICHHUE.

N3mepenue paboThl 1 MOIIHOCTH 3JEKTPUYECKOTO TOKA.

N3yuenune B3auMOJEICTBHS MOCTOSTHHBIX MarHUTOB.

HccenenoBanue MarHUTHOTO MOJISA IPSIMOTO IIPOBOJHUKA U KATYIIKU C TOKOM.

HccnenoBanue sBICHAS HAMarHMYMBaHUS XKeJe3a.

N3ydenune npuHIMNa JEHCTBUS AIEKTPOMArHUTHOTO Peie.

W3ydyeHne nercTBYUsI MarHUTHOTO TOJIS HA TIPOBOJHUK C TOKOM.

W3ydyeHne npuHLMNIA IEHCTBUSA JIEKTPOABUraTENIs.

W3ydeHne ABIEHUS 2IEKTPOMAarHUTHOM NHIYKIIHH.

N3yuenue npuHLuna aeicTBus TpaHchopmaropa.

W3ydeHue sBIIEHUS PacIpOCTPAaHEHHUS CBETA.

HccenenoBanue 3aBUCUMOCTH yIJla OTPaXEHUs OT yIJla IIaJICHUs CBETa.

N3yuenue cBOMCTB N300pakeHUs B IJIOCKOM 3€pKalle.

HccnenoBanue 3aBUCMMOCTH yIUIa IPEIOMIICHHUS OT yIJla NTaJCHUs CBETA.

N3mepenne GOKyCHOTO pacCTOSTHUS cOOUparoIeil TUH3BI.

[Tomy4yeHne n300paXkeHUi ¢ MOMOLIbIO COOUPAOLIEH JTHH3bI.

HaGnronenue siBleHUs IMCIEPCUM CBETA.

BbInyckHUK HayduTCS:

° pacCiio3HaBaThb JJICKTPOMAIrHUTHBIC SIBJICHUS U OOBSICHATH HAa OCHOBE HMCIOIINXCA
3HAaHUH OCHOBHBIE CBOMCTBA HIIH YCJIOBUA NPOTCKAHUA IOTUX SIBIICHUI QJICKTpU3alus TCIl,
B3aHMOJICHCTBUE 3apsA 0B, HArpe€BaHHWC IMPOBOJHHWKA C TOKOM, B3aUMOICHCTBHUE MAar"suToB,
QJICKTPOMArHUTHasA HWHAYKIHA, JIEICTBME MAarHMTHOTO TIIOJIA Ha MNPpOBOAHUK C TOKOM,
HpHMOJ’IHHCﬁHOC paciIpoCTpaHCHUC CBETA, OTPAXKCHUC U TIPCIIOMIICHUC CBCTA, JUCIICPCUA CBETA,

° ONHMCBIBATH U3YYCHHBIC CBOMCTBA T€NI U OJICKTPOMATHUTHBIC ABJICHUS, UCIIOJIb3YA
(1)I/I3I/ILICCKI/IC BCIIMYHHBI: BHGKTpI/I‘-IeCKI/Iﬁ 3apsa, CHJIa TOKa, JJCKTPHUYCCKOC HAIIPAKCHHUC,
QJICKTPUYCCKOC COIPOTUBJICHUC, YACIBHOC COIPOTUBJICHHUC BCIICCTBA, pa60Ta TOKa, MOIITHOCTH
TOKa, (bOKyCHOC PACCTOAHNUEC U OINITHYCCKAsd CHJIA JIMH3bI;, IPU OIIMCAHWUU IMPABUJIBHO TPAKTOBATH



(¢U3NYEeCKUi CMBICT HCIIOJIb3YeMbIX BEJIMYMH, MX O00O3HAUEHUS W EAWHUIBI H3MEPEHUS;
yKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PM3NYECKYIO BEIMUUHY C IPYTUMHU BEIIMYMHAMU;

° AHAJIIU3UPOBATH CBOMCTBA TCJI, OJJICKTPOMATIHUTHBIC SBJICHUA W MPOLECCHI,
UCTOJB3ysl (PU3UYECKUE 3aKOHBI: 3aKOH COXPAaHEHHs 3JIEKTPHUECKOro 3apsaa, 3akoH Oma Juis
y4acTKa Lenu, 3akoH Jkoynsa-JIeHna, 3aKk0H IPSAMOJIMHEMHOIO PACIPOCTPAHEHUS CBETA, 3aKOH
OTpa)XEHUsI CBETA, 3aKOH IMPEJIOMJICHUS CBETA; IIPU 3TOM Pa3InyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U €ro MaTeMaTUYECKO€E BbIPAKEHUE;

. pelaTh 3a/a4uM, UCHOJIb3ys (pU3nYecKue 3aKOHbI (3akoH OMma JuIsl ydacTka LenH,
3aKkoH Jxoyns-JIeHna, 3aKOoH HPSMOJIMHEHMHOTO pacHpOCTPAHEHHUs CBETA, 3aKOH OTPaXKEHUs
CBETa, 3aKOH TPEJIOMJICHHUS CBeTa) W (HOPMYJIBI, CBS3bIBAIONIUE (PU3NUYCCKUEC BEIIMUYUHBI (CHIIA
TOKa, JJIEKTPUUYECKOE HANPSDKEHUE, AJIEKTPUUYECKOE CONPOTUBIIEHHE, YAEIbHOE CONPOTHUBIICHUE
BEIECTBA, pabOTa TOKAa, MOIIHOCTh TOKa, (P)OKYCHOE pPAacCTOSHUE U OINTHUYECKas CUJIa JIMH3BI,
(dbopMyIbl pacuéra 3JIEKTPUUECKOTrO CONPOTUBIICHUS MPHU IMOCIEIOBATEIbHOM U MapajlieIbHOM
COCIMHCHUU HpOBOILHI/IKOB); Ha OCHOBC aHalu3a YCJIOBUA 3aJadr BBIICIATDH (1)I/I3I/I‘-ICCKI/I€
BEJIMYMHBI U (POPMYIIbI, HEOOXOAUMBIE IS €€ pelIeHus], U IPOBOJUThH PACUETHI.

Buinycknux nonyuum 603modcHocms HAy4umscsi:

° HCIIOJIL30BaTh 3HAHUSA 00 SJICKTPOMArHuTHEIX ABJICHHAX B HOBCGHHeBHOfI KHU3HU
Ui obecrieyeHus: 0€30MMacHOCTH MPH 0OpalieHny ¢ TpubopaMu U TEXHUYECKUMH YCTpOiicTBamMH,
JUI COXpPaHEHMsI 3/10POBbsS U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpY)Karolen
cpene;

. MPUBOJIUTh TPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM O
OJICKTPOMArdHUTHBIX SABJICHUAX,

. pa3nuyath TPaHUIBI IPHMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IIOHMMATh BCEOOITHIA
xapakTep (GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpPAaHEHHUS DJJIEKTPUYECKOTO 3apsia) Hu
OTPaHUYECHHOCTh HWCIOJBh30BAHUS YACTHBIX 3aKOHOB (3akoH Oma uisi y4acTka IIelHd, 3aKOH
Jlxoymns-Jlenma u np.);

. npuéMaM TOCTPOCHUS (PHU3MYECKMX MOJEJeH, TOoucka H  (OPMYIUPOBKH
JI0KA3aTeIbCTB BBIJBUHYTBIX THIIOT€3 U TEOPETUYECKUX BBIBOJOB HA OCHOBE AMITMPHUYECKH
YCTaHOBJICHHBIX (DaKTOB;

. HAXOJMUTh a/IEKBAaTHYIO MPEAJIOKEHHOH 3a7aue (pu3NUecKyr0 MOJEeNb, pa3peniarh
mpo0sieMy Ha OCHOBE UMEIOIINXCS 3HAHHUM 00 31eKTPOMAarHUTHBIX SBJICHUSAX C UCIOJIb30BAHUEM
MaTeMaTHYeCKOIro amrapaTa U OLEHHBATh PEAJbHOCTh MOJYYEHHOTO 3Ha4YeHHs (U3MUECKOM
BEJTUYHHBI.

KBanToBas ¢pusuka.

Omnsitel Pesepdopna. [Inanerapnas moaens aroma. JIuHeiyaTble ONTHYECKUE CIEKTPHI.
[Tornomenue n ucnyckanue cera aromamMu. CocTaB aTOMHOrO sipa. 3apsii0BOE€ U MaccoBOE
yucna. SIaepHble cuiibl. DHEpPrusl CBS3W aTOMHBIX sifep. PammoaktuBHOCTh. Anbda-, 6eta - u
raMma-m3iydeHus. MeTopl perucTpainun SAepHbIX U3aydeHuid. Snepusie peakuuu. Jlenenue u
cunte3 suep. Mcrounuku sHeprum CosHuoa u 3Be3n. SnepHas sHepretuka. J[lozumerpus.
BnusiHue paguioakTUBHBIX W3TYYEHUI HA JKUBBIE OPraHU3MbL. JKOJOTHYECKHE MPOOIEMbI
paboThl AaTOMHBIX IEKTPOCTAHIIHA.

JdeMoHcTpanuu

Mopnens ombita Pesepdopna. HabmiomeHme TpekoB wacTuil B KaMmepe Buibcona.
VYeTpoiicTBO M JIEHCTBHE CUETYMKA HMOHU3MPYIOIIMX 4acTull. M3ydeHue TpeKOB 3apsKEHHBIX
YaCTHUII 110 TOTOBBIM (oToTrpadusiM.

JlabopaTopHbie padoThl U ONBITHI

Habmroenne nuHeRvaThIX CIEKTPOB U3TyICHHS.

N3mepenune ecTecTBEHHOTO PaJMOAKTUBHOTO (JOHA T03UMETPOM.



BbInyCKHHUK Hay4uTCSA:

. pacro3HaBaTh KBAaHTOBBIC SIBICHUS M OOBSCHATH HA OCHOBE MMEIOIIUXCS 3HAHHUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS IPOTEKAHUS 3THUX SBJIICHUI: €CTECTBEHHAs U MCKYCCTBCHHAs
PaaOaKTUBHOCTb, BOSHUKHOBEHHUE JINHENYATOrO CIIEKTPa U3JIy4EHNUs,

. OTIMCBHIBATH N3yYCHHBIC KBAHTOBBIC SIBIICHUS, UCTIONB3YS (PH3UUECKUE BETUINHBI:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, MEPHUOJ MOJIypacnana; Inpu
ONMMCAHUU TPABWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICH HCIOJb3YEMbIX BEIHMYMH, UX
0o0O3HaueHWsT W  CIUHHIBI HM3MEpPEHHs; YyKa3blBaTh (OPMYINbI, CBA3BIBAIOUINE JaHHYIO
(GU3NYECKYIO BETUYMHY C IPYTUMH BETMYMHAMHE, BEIYUCIIATH 3HAUCHHE (PU3NIECKOI BETMUNHBI;

. AQHAJIM3UPOBATh KBAHTOBBIE SBJICHUS, UCHOJb3yd (PU3MUECKHE 3aKOHBl U
IIOCTYJIAThI: 3aKOH COXPAaHEHUS DHEPIMH, 3aKOH COXPAHEHHs DJJIEKTPUYECKOTO 3apsia, 3aKOH
COXPAaHEHHUS MAaCcCOBOT0 YMCJIA, 3aKOHOMEPHOCTHU U3Iy4EHHs U MOTJIOIEHHUS CBETA aTOMOM;

. pa3nyaTh OCHOBHBIE NPU3HAKHU IJIAaHETAPHON MOJEIIN aTOMa, HYKJIOHHON MOJIENN
aTOMHOTO s71pa;

. MIPUBOJUTH NPUMEPBI NPOSBICHUSA B IPUPOAEC U MPAKTUYECKOTO HCIOJIb30BAHUS
PaaMOAKTUBHOCTH, SIAEPHBIX U TEPMOSAEPHBIX PEAKIUH, TUHENYATHIX CIIEKTPOB.

Buvinycknuk noayuum 603MOICHOCIb HAYYUMbCAL:

. UCNONb306aMb NONYYEHHbIE 3HAHUSA 6 NOBCEOHEBHOU JHCU3HU Npu 0OpawjeHuu ¢

npubopamu  (CYemuuK UOHUBUPYIOWUX YACUy, 003umemp), OISl COXPAHEHUs. 300P06bs U
COONI00EHUSL HOPM IKOJIOSUHECKO20 NOBEOEHUs 8 OKPYICarouell cpeoe;

. COOMHOCUMb IHEPRUIO CEA3U AMOMHBIX A0ep C 0ePeKmoM MACCbl,
. npueooums  npumepbl BIUAHUSL PAoUOAKMUBHBIX U3IyYyeHull
Ha Jcusvle

OpP2cAHU3MbL, NOHUMANTb NPUHYUN Oeticmeus ()03uMempa;

. NOHUMAMb  dKOJ02U4ecKue npoobaeMvl, BO3HUKAOWUEe NPU  UCHOIb308AHUU
AMOMHbBIX NIeKMPOCMAHYULL, U NYMU DeueHUs 3Mux npoonem, nepcnekmusbl UCHONb308AHUS
VIPABIAEMO20 MEPMOIOEPHO20 CUHMESA.

Crtpoenue u3Bosonus BeesieHnoi

['eoneHTprueckass M TENHOLEGHTPUYECKAs CUCTEMbl Mupa. Dusnyeckas Mpupoa
HeOecHbIX Ten CosHeuHol cuctembl. Ilpoucxoxaenne ConHeunoi CucreMbl. dusmdeckas
npupoaa Comnnua u 38e31. Ctpoenue Beenennoil. DBostonus BeeneHHOM.

JlemMoHCcTpAIMH

AcTtpoHOoMHUecKHe HaOIIOAeHNUS. 3HAKOMCTBO C CO3BE3AUSIMH U HaOIIOJICHUE CYTOYHOTO
BpamieHus 3Be3qHoro Heba. HaOmronenme neukenus Jlynsl, ConHIIA U IUTaHET OTHOCHTEIHHO
3BE3I.

BoInyckHUK Hay4uHuTCA:

M pa3indaTb OCHOBHBIC IIPU3HAKK CYTOYHOI'O0 BpalllCHUA 3BE3/IHOTO He6a,
JABUIKCHUA .HYHBI, COJ'IHI_Ia U IIJIaHET OTHOCHUTCIIBHO 3Bé3I[;

* INIOHUMAThb  pa3Iidud  MCKAY FGHHOHGHTqueCKOﬁ u FCOI_ICHTpI/I‘leCKOP’I
CUCTCMAaMH1 MUDpaA.
Bbll’lyCKHuK noYy4um 603MONHCHOCNb HAYUYUNBCA!

. yKazvleams obwue CeouUCmea U OMIAUNUS NIAAHEm  3eMHOU 2PYRnbl U
nianemeucanmos, manvix men CONHEYHOU cucmemvl U OOILWUX NIAHEem, NOAb308AMbCs
Kapmotl 36€30H020 Heba npu HAOIOOEHUSX 36630H020 Heba,

. Paznuuams OCHOBHble XApAKMeEPUCMUKU 36€30 (pasmep, yeem, memnepamypa),
COOMHOCUMb YBem 36e30bl C e€ memMnepamypou,

® pasiudams cunomessvl O I’lpOMCXOOfC()eHMM Conneynoii cucmembi.



TEMATHYECKOE IINIAHUPOBAHUE

(c yaerom paboueil mporpaMMbl BOCHHTAaHUS U NMPHUMEHEHUS 00OPYAOBaHUS LIEHTPOB
00pa3oBaHUsl ©CTECTBEHHO-HAYYHOW M TEXHOJIOTWYECKOW HampaBieHHOcTel «Touka

pocta» ) 7 knacc (2 4 B Hezento; Beero 68 u)

Pasznen Kommuect [Kosmmuect [Yuer [IpakTrueckue u Vcnonp30Banue
BO 4acOB [BO paboueii nabopatopHble paboThl |HUPPOBOTO U
KOHTpPOJIb |[IPOTPaMMBbI aHaJIOrOBOTO
HBIX pabOT [BOCIIUTAHU 000pyI0BaHUS LIEHTPA
51 €CTECTBEHHOHAY4YHOU
17§
TEXHOJOTUYECKOU
HallpaBJICHHOCTEN
«Touka pocra»
Dusnka u 2 Ypok JIaGopaTopHas KoMIIIeKT nocyst u
buznveckue OArOTOBK M [padoTa 000pyTOBaHMS IS
METO/IbI nmeTen K «OrmpeieNieHUe UEHbl  yqeHNYeCKIX
U3ydeHHs neifctpusm  [LCTCHIA OIIBITOB
PUPOTEI B yCIOBHSX M3MEpPUTEIBHOTO
pudopar»
[Pa3IMYHOTO
pona
Ype3BbIYAil
HBIX
CUTYalUM.
JleHn
COJINJAPHO
cTH B 00pBOE]
C TEpPOPU3M
OM.
MounekynsapH |6 1 Bcemupnbl  |JIabopaTopHast Habop Ten pasHoit
as puU3MKa U i neHp [padota «3mepenue  [Macchl,
TePMOIMHAM MaTeMaTHK |[Pa3MEpPOB MallbIX AIIEKTPOHHBIE BECHI
KA - TeI.
MexayHap
OJHBIN JICHb
TosiepanTH
OCTH.
OKTS0pB —
JleHb MOJIS.

MexaHnka




1. Bzau
MOJIEUCTBUE
Tell

22

[enb

poccuiicko
1 HayKH.

JlabopatopHas
paborta
«3mepenue maccsl
TEJa Ha BECax».
JlaboparopHas
pabota
«M3mepenue
o0beMa Ten».
JlabopartopHas
pabota
«Onpenenenue
TUTOTHOCTH
BEIIECTBA TBEPJIOTO
Tenay.
JlabopartopHas
paboTta
«I"panynpoBanue
NPYXUHBI 1
U3MEepeHne

CHJI IMTHAMOMETPOM»

Jlabopamopnas
paboma «lIpasuna
CILOJHCEeHUS

cuny
Jlabopamopnas
paboma
«H3mepenue
3a8UCUMOCMU CUTIbL
ynpyzocmu  om
Odepopmayuu
APYAHCUHDBL»

ObopynoBanue st
71a00paTOPHBIX
pabot u
YYCHUYECKUX
ONbITOB (Ha Oaze
KOMILJICKTOB IS
OI'D, npu HaIM4YKK)

2. JaBi
C€HHE
TBEPABIX
TE,
JKUIIKOCTEN
H Ta30B

21

Jenn
Poxxnenus
H.B.
Kypuarosa,
H.H.
bekerona

JlaGoparopnas pabora
«Omnpenenenue
BBITAJIKUBAIOIICH
cuiibly JlaGopaTopHast
pabota «BpisicHeHue
YCJIOBHIA TUTaBaHUS
TEID)

O6opynoBanue st
71a00paTOPHBIX
pabot u
YUEHUYECKUX
OmBITOB (Ha Oa3ze
KOMILJICKTOB ISt
OI'D, npu
HaJU4MH ),
na0opaTOpHBIN
KOMILJIEKT 110
MeXaHHUKe,
JIEMOHCTPAI[HOHHOE
BeJlepKo Apxumena




3. Pa6o ta| 15 1 Arnipenb Jlaboparopnas padora | ObopynoBaHue AJst
Y MOIIIHOCTb. - «BblsicHEeHUE YCIIOBHUS | JIAOOPATOPHBIX
OHeprusi. [enn paBHOBECHS pblYaray. | paboT u
aMATH JlaboparopHas paboTa | yYEHUUECKHUX
KEPTB «Omnpenenenue KITJ[ | onbiToB (Ha Oaze
UepHOoOBUIS| TIpU IOABEME TEJIA TIO | KOMILUIEKTOB JIJIS
HAaKJIOHHOMN OI'D, npu
IIJIOCKOCTH HaJIM4un),
Jlabopamopnas n1abopaTopHbII
paboma «H3yuenue KOMILJIEKT T10
NOOBUINCHBIX U MEXaHUKe
HEeNnoOBUNHCHBIX
010K08»
Peseps 2 [ToBTOpEHUE u
BpeMEHU 0000111eHNE
Bcero 68 4 (6 %)
8 kaacc (2 4 B Hee10; Beero 68 u)
Paznen Komnuect| Komu | YVuer [IpakTnyeckue u HUcnonp3oBanue
BO YacoOB | €CTBO | pabouel | yjabopaTopHbIe pabOThI udpoBoro "
KOHTp | Iporpamm aHAJIOTOBOTO
OJIBHBI | Bl 000pyI0BaHUS LIEHTPA
X BOCIIMTaH €CTECTBEHHOHAYyYHOU U
pabot | us
TEXHOJIOTMYECKOI
HaIpPaBJICHHOCTEH
«Touxa pocta»
MonekynsipHas Gpu3uka U TEPMOJMHAMIKA
1.Tennoseie | 24 2 Ypoxk JlaGopartopHast pabora | OOopynoBaHue UL
SIBJICHUSA IOAroTOB «CpaBHeHne KOJHNYCCTB HaGOpaTOpHLIX pa60T u
KU JieTeii k| TEIJIOThI IIPY CMEUIMBAHUM | YYCHUYECKHUX  OIBITOB
neiicTBus | BOABI pasHoii | (Ha 0a3e KOMILIEKTOB
M B TEMIIEpaTyphI». JUTS oro, npu
YCIOBHAX JlaGoparopHast pa60Tzv1 HaJIM4KN), KOMILIIEKT 110
«3mepenue yIIEIbHOW | MOJIEKYJISIPHON (HU3HKe,
PASIMAHO 1 rennoemxoctn TBeprioro | yugposoii oamyux
ro pona TeNna. memnepamypbul
upespbiya | JlabopaTophas pabora
HHBIX «3mepenue Baaxxuociu/labopamopnwiii
cnTyatmii BO3JIyXa» mepmomemp, — OAmM4uK

memnepamypbul




eHb
conuaapH
OCTH B
6opb0e ¢
Teppopu3
MOM.

Jlemoncmpayus
«H3menenue
memnepamypoiy

Jlemoncmpayus
«H3menenue  eHympeHmell
oHepeuu mena npu mpenuu
u yoapey

Jlemoncmpayus
«lloenowenue ceemogoti
oHepeUUu»

Jlabopamopuas paboma
«Onpedenenue yoenbHol
MenaI0mvl NAAGIEHUS TbOa»

Jlemoncmpayus
«Hcnapenue cnupmay

oamuux memnepamypol,
ose oocku, 0ge
CEUHLOBbIE

NIACTMUHKU,
MOJIOMOK

IBa  JaTYMKa
memnepamypul,  1aMnd,
aucm Oenot u YépHou
oymazu, ckomu

0amuux memnepamypel,
Kanopumemp, cocyo ¢
MAIOWUMI bOOM, COCYO
¢ 80001, NEKMPOHHbIE
6ecwl

oamuux memnepamypeol,
npooOupKa, AUCMOUKU
bymazu, pe3uHKuy, pazmvie
cnupmul

Jlemoncmpayus

«H3yquue npoyecca KuneHus

800b1»

oamuyux
memnepamypbl,
wmamue
VHUBEPCATbHbLI, KONOA
CIMeKIAHHAS,
cnupmosxa,
NOBAPEHHASL COJlb

DNIeKTpOTMHAMIKA




1. 27 Bcecemupn | Jlabopatopuas pabota ObopynoBanue aist
DNEKTPUYECK BIit «COopKa EeKTPUYIECKOM J1a00paTOPHBIX pabOT
He SIBICHUS LENU ¥ U3MEPEHUE CHIIBI Y YYCHUYECKUX
JleHb TOKa B €€ pPa3u4HBIX OIIBITOB, KOMIUIEKT IO
MaTemaTy | YIaCTKax». ANIEKTPOTUHAMUKE,
KIL JlaGopatopHass ~ pabota Jlamuux moka,
«M3MepeHre HanpsHKEHUS 0amyuK HanpsICeHUs.
Mexayna | Ha pPas3IW4YHBIX Yy4acTKax
poxHbIit AJIEKTPUYECKOH HeH.
JIeHb JlaGopartopHas pabota
«PerynupoBanue CHIIBI TOKa
TonepanT | peocratomy».
HOCTH. JlaGopartopHas pabota
«3mepenne
OxTs16ps — COIIPOTUBJIEHUS
Henb MIPOBOJIHUKA IIPY TTOMOIIH
MOJISL. amriepMerpa "
BOJIbTMETPaY.
JlabGopaTopHas pabora
«3MepeHre MOUIIHOCTH U | damyuk moKa, OamuuK
pa6OTBI TOKa B HANpANCEHUs,
IIIEKTPUIECKON JIaMITEe). pesucmop,  peocmam,
UCTMOYHUK — NUMAHUS,
Jlemoncmpayus KOMIACKM
«Hccreoosanue  3a8ucumo npo60d0s, KoY
cmu  cunbl  moxka 8
NPOBOOHUKE om
HAanpsIICEeHUsL)
2. 6 Jenb JlaboparopHast pabora | OOopynoBaHue AJst
MarauTHbie poccuiick | «3ydeHrme DIEKTPHIECKOTO 71ab0paTopHBIX paboT
SIBJICHUS Ol HAYKHU. | ABHUTATEINs HOCTOSIHHOTO | H Y4CHHYECKHUX
TOKAM. omeITOB  (HAa  Oase
KOMITJICKTOB JUTS
OI'D, pu HAIMYUK),
puoop TUTS
JIEMOHCTPAIUH
MAarHUTHBIX TOJIEH
Jemoncmpayus 0amuyux  MAacHUMHO20
«Hsmepenue  nois nojs, HOCMOSIHHbL
NOCMOAHHO20 MASHUMA» Maznum nonocoso
Jemoncmpayus 0amyux  MAacHUMHOZ0
«Msmepenue  macwumnozo | MO 06a wmamuea,
nosL B0KpPYy2 NPOBOOHUKA C
MOKOM»
KOMNJIEKM — NPOB000s,
UCTOYHUK MOKA, KTIOY
3.CseroBeie | 9 [enb JlaGopartopHast pabora | OGopynoBanue  Ais
SIBIICHUS Poxnenu 51| «[Tonydyenue u3obpaxeHus ¢ | 1abopatopHbIX padoT
MIOMOIIb cobuparomeid | u YUEHHYECKUX
U.B. JIMH3BD. OIIBITOB, KOMILIEKT TI0

KypuaTos




a, OITHKE
H.H.
bekerosa
Pesepr 2 [ToBTOpeHUE U 0000IICHHE
Bcero 68 6 (9%)
9 kaacc (3 4 B Heen10; Beero 99 yaca)
Paznen Konuuect | Komnu | Yuer IIpakTrueckue Hcnonp3oBanue
BO 4aCOB | ecTBO | paboueil | maGopaTopHbie paboThI urbpoBoro u
KOHTp | NpOrpamMmm AHAJIOTOBOI'O
OJIBHBL | bl 000pyTOBaHUS LIEHTPA
X BOCIIMTaH €CTECTBEHHOHAYYHOH 1
pabot | us
TEXHOJIOTUYECKOU
HaIlpaBJIEHHOCTEN
«Touka pocrtay
MexaHu4ecKue sIBICHUS
1.3akoHbI 38 2 Ypok JlabGopaTopnas padora O6opynoBanue st
B3aUMOJICHCT nmonroroB | «MccrmenoBanue mabopaTOpHBIX padoT
BUS u KU JIeTell K| paBHOYCKOPEHHOTO JIBUXKEHUS | U YUIEHUYECKUX
TIBYKCHUS neicTBus | 6e3 Ha4aIbHOW CKOPOCTH. ombiToB  (Ha  Oase
Tel M B JlaGopaTopHast pabora KOMIIJIEKTOB IS
ycnoBusix | «3MepeHne yCKOpeHHs OI'D, npu HaMH4WUH),
pa3auyHo | CBOOOMHOrO TAaIeHHs C KOMILIEKT 1o
ro pona TIOMOIIBIO MAsITHUKA. MEXaHUKe
Ype3BbIYa
WHBIX Jlabopamopnas  paboma
CUTyauu#l | «M3yuenue 08UIICEHUS Oepessnmblll OPYCOK,
) mena npu Oelicmeuu Cubl Habop 2py306,
Jlenb mpenusn» MexanuiecKkast
COnMuIapH CKambsl, OUHAMO
OCTHU B memp.
ooproe c
TEeppopH3

MOM.




2.Mexannue | 12 Bcemupn | JIabopatopnas pabota ObopynoBanue aist
CKHUe BIi «HccnenoBanue 3aBUCUMOCTH | T1a00OpaTOPHBIX padboT
KOIeOanms u NEPHOAA U YACTOTHI Y YYCHUYECKUX
BOJIHBL. 3BYK. JICHb CBOOOJIHBIX KOJICOAHMIA OIIBITOB, TPHOOP JIJIst
MaTeMaTH | MasTHHKA OT JJIMHBI €r0O JEMOHCTPALlUH
KW. HUTI KoJe0aHM, TaTUuK
Me)KIlyHa IIOCTPOCHUSI
POHBIi TPacKTOpUHU
JIEHb JIBUYKCHHUS 110 OCH
Tonepant XY.Z
HOCTH.
OKTs0pD — damuyux
JleHn YCKOpeHUs,
MOJISL. WIMamue c Kpenesjitcom,
Lemoncmpayuu «Konebanus Habop 2pyso6, Hum,
HUMAHO020 MAAMHUKA U Habop npycun
€80000HbLE KOACOAHUA 2PY3a
Ha npyscuHey Komnoromep,
0amuuK yCKOpeHus,
Hemoncmpayuu «H3yuenue wmamus ¢
- Kpenesicom, Habop
Kosebauuii 2py3a Ha -
NPYICUH — pa3  HoU
npyscuHe» g
acécmrkocmu, Habop
epy3oe no 100 2.
KoMnviomep, O0amuyux
YCKOpeHus,  epy3 ¢
Lemoncmpayuu «H3yuenue KpIouKkoM, —aé2Kas  u
KoneOanull HUmMsAHo20 HEepaACmANCUMASL HUMDb,
MAAMHUKA» pyremka
DNIeKTpOTMHAMIKA
Onextpomar | 22 Henp JlabopaTtopHas O6opynoBanue ais
HUTHOE T10JIE poccuiick | pabora  «l3ydeHwue JabopaTOPHBIX padoT
Ol HAYKH. | SIBJIECHUS " YHIEHUIECKUX
Pabotsr 3JIEKTPOMAarHuTHOU ONBITOB,  KOMILIEKT
II.M. WHIYKLIN o
S6nouxos | JJaboparopHas padora AJICKTPOAMHAMHUKE
a «HalmroieHne CrutonHoro u
JIMHENYATBIX CIIEKTPOB damuux HanpsceHus,
WCITyCKaHUS » conenouo,
NOCMOSAHHYIL
Lemoncmpayus «Aenenue noN0Co6ol  mazHum,
INEKMPOMASHUMHOU mpybra I1BX,
UHOYKYUUY KOMNILEKM NPo6o008
Hemoncmpayus 08YXKAHANbHASL
«H3mepenue xapakmepucmux | npucmaexa-
NnepeMeHHO20 MOoKay» ocyunrozpag,
38YK0BOU 2eHepamop,
Habop nposooos
KBanToBas ¢pusnka
Crpoenue 15 Jlenb Jlaboparopnast paboTa ObopynoBanue ams
aToMa H Poxnenn | «/3mepeHue ecTeCTBEHHOrO | J1JaOOpPaTOPHBIX paboT
ATOMHOTO A paauanuoHHoro poHa " YYEHUYECKUX
spa JIO3UMETPOM) OIIBITOB




n.B.

Kypuatos
a, JlaGopatopnas pabora O6opynoBaHue st
«M3yuenue nenenus sapa nabopaTopHBIX paboT 1
H.H. aToMa ypaHa 1o ¢ororpaduu YYEHHUYECKUX OIIBITOB
Bekerosa | TPEKOB»
Hemonctpauus «13yuenue
TPEKOB 3apSHKEHHBIX YACTHIL
10 TOTOBBIM (hoTorpadusimy)
Ctpoenue 5 Amnpenb — | JlemoncTpanuu: cnaiinsl umn | KommberorepHoe
Bceenennoit Henb (dhotorpaduu HEOECHBIX obopyioBaHUE
[aMATH 00bekToB; hotorpaduun wm
JKEPTB CITalIBI 3EMJIH, TIJIAHET
Heprober 3€MHOM IPYIIIBI A
L. IJIAaHCTTUT'aHTOB,;
OcBoenue
(dororpaduu Komer,
Kocmoca .
acreponioB; ororpadun
COJIHEYHBIX IISITEH,
COJIHEYHOM KOPOHBI;
(dhotorpaduu WM Crai bl
TaJIaKTHK
Hrorosoe 7 IToBTOpeHHE 1 0000IICHNE
MOBTOPEHUE
Bcero 99 5 (5%)




V.

YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O TPOLECCA

Jlist peanu3anuy nporpamMmbl BbIOpaH yueOHO-METOJUYECKUN KOMILIEKC
(manee YMK), koropslii BXoIuUT B (elnepanbHbli NEpeuyeHb Y4eOHUKOB,
PEKOMEHJIOBaHHBIX (JIOMYIIEHHBIX) K HCIOJIb30BaHUIO B 00pa30BaTebHOM
npolecce B 00pa3oBaTENbHBIX YUPEKICHUIX, PEATU3YIOIIUX 00pa30BaTeIbHbIE

IPOrpaMMBbl

oOmero o0Opa3oBaHHd U  HMMEIOUUX  T'OCYJapCTBEHHYIO

aKKpeIuTaluo U o0ecreunBaonil o0yueHue Kypcy U3k, B COOTBETCTBUU

¢ ®I'OC, BIIOUAIOMIUH B CEO:

1. VueOnuk «®Pusuka. 7 xinacc», [lepsimkun A.B. Yuebuux s
0011e00pa3oBaTeNbHBIX YUpexkaeHu. 2-¢ u3ganue - M.: JIpoda, 2015

2. .Coopnuk 3amad o ¢usuke 7-9xim. A.B. Ilepsimkun; coct. coct. I'.I'. Jlonmnosa. - M.:

Wz narenscTBO «OK3aMen», 2016 T

3. .Meroanueckoe nocooue. duszuka. 7 ki. — H.B. ®unmonosuu. — M. [Ipoda, 2015 1.

4.®Pu3uka. /—9 xnaccel : paboune nporpammsl / coct. E. H. Tuxonosa. — 5-e u3j.,

nepepad. — M. : JIpoda, 2015.- 400 c.

5.@wusuka 8 k. : yueonuk / A.B. [é€peimikun — 4-¢ uzs..crepeorunt. — M.: JIpoda, 2016.

—319c.:u....

6.Dusuka. Tectrl. 8 kimacce (aBropsl H. K. Xannanos, T. A. XanHaHOBA).

7.®usuka. unakrnueckue Matepuaibl. 8 kiace (aBtopel A. E. Mapon, E. A. Mapon).

8.®usuka. COOpHUK BOTIPOCOB U 3a1ad. 7—9 kmaccol (aBTopsl A. E. Mapos, C. B.

[Tozoiickuii, E. A. Mapon).

9. ®usuka 9xi., A.B.Ilépemkun, E.M.I'yraHuK,- M.: JIpoda, 2016.

Jluteparypa /s 00y4ar0IMuXcs:

a.

b.

Vueonnk «dusuka. 7 knacey. [lepeimkun A.B. YueOuuk ais
00111600pa30BaTENBHBIX YUPEKICHUN. 2-¢ u3ganue - M.: JIpoda, 2015
Pa3HoypoBHEBbIE CaMOCTOATEIbHBIE M KOHTPOJIbHBIE pabOoThl. Pu3nKa-7.
Kupuk JI.A. -5-e uzn., nepepa6.-M.: MIJIEKCA, 2009

Coopnuk 3amau no ¢usuke 7-9xi. A.B. [lepwinkun; coct. I'.I". JloHmoga. -
M.: U3patensctBo «OK3aMen», 2016 r.

COopHuk 3a1a4 o ¢usuke 7-9 Kimaccul: Mocodue Ui ydanuxcs
obmeoOpazoBat yupexaeHuit/ B.W. Jlykammuk, E.1.1BanoBa.- 24-¢ u3a.-M.:
[Ipocsemenue, 2010

Junaktnyeckue Mmarepuainsl. dusmka. 7 kmacc Mapon A.E., Mapon E.A.- M.:
Hpoda, 2012

KowmmnekT nudpoBbix oOpasoBatenbHbIxX pecypcos (nanee LIOP),
nomeniennsiii B Enunyro kosweknuto ITOP (http://school-collection.edu.ru/).
Tectol k yueOnuky A.B. Ilepoimkuna, 7 kinace/ H.K. Xannanos, T.A.
XannananoBa. — M.JIpocda, 2015 r.

@usuka. 7 kinacc. COOpHUK BompocoB U 3anau. K yuebnuky A.B.
Iepsimknna. Beprukans. @I'OC, 2016 r. Mapon A.E., Mapon E.A.,
ITo3zoickuii C.B.

Juarnoctuueckue padboTsl kK yueOHuKy A.B. [lepbimkuna, 7 xknacce/ B.B.
Hlaxmatosa, O.P. lledep. — M. Apoda, 2015 .

JluTeparypa aJst yuuresist

OcHoBHAaA:

1. TlpumepHas mporpaMma OCHOBHOTO 001Iero oOpa3oBaHus 1Mo (GpU3MKe.

CO60pHHMK HOPMATHBHBIX JOKyMeHTOB. Pusuka / coct. 3./1.J{Henpos,
A.T'.ApkaapeB. — 2-e u3f. crepeoturl. — M.: [Ipocda, 2008

2. Meroaunueckoe nmocobue. dusnka. 7 xi1. — H.B. ®unonosud. — M. Jlpoda,
2015 r.

JlonmoaHUTEIbHAS:


http://school-collection.edu.ru/
http://my-shop.ru/shop/books/1841062.html
http://my-shop.ru/shop/books/1841062.html

1. Hmarnoctuueckue padotsl. B. B. Illaxmaros, O. P. [llehdep «DPusuka - 7»,
Hpoda, 2015

2. Wrorosas arrecranms. Tunossie TecToBbie 3aganus. O. W. I'pomiiesa, u3.
«3Jk3amen», Mocksa 2014

3. Pa3HOypoBHEBBIE CAMOCTOSATENBHBIE U KOHTPOJIbHBIE pa0OoThl. Du3nka-7.
Kupuk JI.A. -5-e uza., nepepa6.-M.: UJIEKCA, 2009

4. Coopuuk 3agad no ¢pusuke 7-9xi. A.B. [leppimkun; cocr. I'.I'. JloHmoga. -
M.: U3narenscTBO «IOK3ameny, 2016 r.

5. CoOopnuk 3ama4 1o pusuke 7-9 Kiaccel: TocoOue sl yJaImxcs
obmeo6pasosar yupexxaennii/ B.W. Jlykammk, E.J.MBanoBa.- 24-e uzn.-M.:
[Ipocsemenue, 2010

6. unakrmueckue matepuainsl. dusuka. 7 kimacc Mapos A.E., Mapon E.A.- M.:
Hpoda, 2012

7. KommekTt nudpoBbIx 00pa3oBaTebHBIX pecypcoB (nanee LIOP),
nomerneHusiin B Equnyro komnekmmto LIOP (http://school-collection.edu.ru/).

8. Tectsl k yueOHuky A.B. [lepermkuna, 7 xmace/ H.K. Xannanos, T.A.
XannananoBa. — M.JIpocda, 2015 r.

9. ®wusmka. 7 xnacc. CoopHUK Bonpocos u 3aaa4. K yueObHuky A.B.
[epwrmkuna. Beptukans. PI'OC, 2016 r. Mapon A.E., Mapon E.A.,
[To3zoiickuii C.B.

10. Iuarnoctrueckue paboThl K yueOHuKy A.B. Ilepbimkuna, 7 xnace/ B.B.
[[TaxmatoBa, O.P. lledep. — M.[poda, 2015 1.

AJIPECA UHTEPHET-PECYPCOB

Jiis mHGOPMallMOHHO-KOMIIBIOTEPHON MOAJEPKKH y4eOHOro TMpolecca Mpeanoiaracrcs
MCI0JIb30BAHUE CIENYIOMNX U(PPOBBIX 00pa30BaTENbHBIX PECYPCOB, PEATH3YEMBIX C TOMOIIBIO
cetu MHTEpHET:

WuTepHeT-noanepxka Kypca GuU3uKu

No HasBanue caiita DJIEKTPOHHBIN aJpec

1.| Komnekmus ITOP http://school-collection.edu.ru

2.| Konnexuus «EctectBennonayunsie | http://experiment.edu.ru —
IKCIIEPUMEHTBD»: (PU3HKa

3.| Mup usuku: GU3HYECKHI SKCIIEPUMEHT http://demo.home.nov.ru

4.| CepBep kadenpsr obmieir pusuku ¢usdaka | http://genphys.phys.msu.ru
MI'V: ¢buznueckuit IIPAKTUKYM u
JIEMOHCTpAIHH

5.| Ypok# 1o MoJIeKyasIpHO# (u3uke http://marklv.narod.ru/mkt

6.| ®u3nka B aHUMAaLHAX. http://physics.nad.ru

7.| InTepHET YpOKH. http://www.interneturok.ru/distancionno

8.| ®u3nka B OTKPHITOM KOJLIEDKE http://www.physics.ru

9.| T'azeta «®usuka» Ms3marensckoro pmoma | http://fiz.1september.ru

«IlepBoe ceHTsOps»

10 Komnekmus «EctectBenHo-Hayunblie | http://experiment.edu.ru
AKCTIICPUMEHTBI»: (PU3UKa

11 BuptyanbHblii  MeToauyeckuit  kabumer | http://www.gomulina.orc.ru
y4uTens GU3UKH U aCTPOHOMHHU

12 3agaum no GpuU3MKe C peHICHUIMHU http://fizzzika.narod.ru

13 3anumatenbHas ¢usuka B Bompocax u | http://elkin52.narod.ru
OTBETaX: CAUT 3acCiIyKeHHOro yuurens PO B.
Enpkuna

14 3aoyHas ¢u3MKo-TexHUUYeckas mkoya mpu | http://www.school.mipt.ru



http://school-collection.edu.ru/
http://my-shop.ru/shop/books/1841062.html
http://my-shop.ru/shop/books/1841062.html
http://school-collection.edu.ru/
http://experiment.edu.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://www.interneturok.ru/distancionno
http://www.physics.ru/
http://fiz.1september.ru/
http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://elkin52.narod.ru/
http://www.school.mipt.ru/

MOTHU

19 Kabuner ¢wusuku Cankr-IlerepOyprekoii | http://www.edu.delfa.net
aKaJeMUu HOCTIUIIJIOMHOTO
NEeJaroruyeckoro o0Opa3oBaHus

1¢ Kadenpa u nmaboparopus ¢puzukn MUOO http://fizkaf.narod.ru

17 KBant:  HaywHO-momyJsipHbIi  usuko- | http://kvant.mccme.ru
MaTEMaTHYECKUN KypHaI

1§ NudopmanroHHbie TEXHOJIOTHH B | http://ifilip.narod.ru
npenogaBanun  pusmku:  caiir U, S
DuUIUNIOBOMN

19 Knaccuas ¢usuka: caiit yuurens ¢pusuku E. | http://class-fizika.narod.ru
A. banaunon

2( KpaTkuii cipaBOYHHUK 110 (PU3HKE http://www. physics.vir.ru

2] Mup du3uku: GU3NIECKUI SKCIIEPUMEHT http://demo.home.nov.ru

24 OGpazoBaTenbHbIN cepBep «OnTHKay http://optics.ifmo.ru

23 OOyuarome TpEéxypoBHeBbie TecThl 1o | http://www. physics-regelman.com
¢uzuke: caiit B. U. Perenpmana

24 OmnaiiH-mipeoOpa3oBaTeib enmnaunn | http://www.decoder.ru
HU3MEPEHUsI

29 PernoHaJIbHBII IIEHTP otkpseiToro | http://www. phys.spb.ru
¢uznueckoro oOpa3oBaHus  (HU3HUECKOTO
¢dakynprera CIIOIY

26 Cepsep kadeapnr obmieir ¢usuku ¢usdaxa | http://genphys. phys.msu.ru
MI'V: pusnpakTuKym U AEMOHCTPAINH

21 Teopust  otHocuTenbHOCTH:  MHTepHer- | http://www.relativity.ru
Y4eOHHK 10 (PU3HKE

2§ TepMoauHaMHKa: SJIEKTPOHHBIN yueOHuk mo | http:// fn.bmstu.ru/phys/bib/I-NET/
¢dusuke st 7-ro U 8-10 KI1accoB

29 Ypoku 10 MOJIEKYIIIPHOI (hU3UKE http://marklv.narod.ru/mkt/

3( ®usuka B aHUMALUAX http://physics.nad.ru

3] ®usuka B Unrepuere: xypHan «/laiimkecr» | http:/fim.samara.ws

34 ®usnka BOKpYr Hac http://physics03.narod.ru

33 ®usuka maus yaureneit: cait B. H. Eroposoii | http:/fisika.home.nov.ru

34 dusuka.py: calt g ydamumxcs  u | http://www.fizika.ru
npenojaBaresneit Gu3nKu

39 dwusuka cTyJAeHTaM | IIKOJbHHKaM: caiiT A. | http://www.physica.ru
H. Bapruna

3¢ dusukomm: B moMolls HauuHamomemy | http://physicomp.lipetsk.ru
buzuky

37 DnekTpoaMHAMHUKA: YUCHHE C YBICYCHUEM http://physics.5ballov.ru

3§ DnemeHTsI: MO ISIPHBIT caiT o | http://www.elementy.ru
byHIaMEHTAILHOW HAayKe

39 Opynur: ouorpapun YUYEHBIX u | http://erudit.nm.ru

n3zoOperaTeneit
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	Цель и задачи:
	I. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА» Личностные результаты
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	Регулятивные УУД
	Познавательные УУД
	Коммуникативные УУД
	Предметные результаты
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	Электродинамика (электрические, магнитные и световые явления)
	Демонстрации (с использованием цифрового и аналогового оборудования центра «Точка роста») (3)
	Квантовая физика.
	Демонстрации
	Лабораторные работы и опыты
	Строение и эволюция Вселенной
	III. ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	8 класс (2 ч в неделю; всего 68 ч)
	IV. УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
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