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[HosicHuTeIbHAS 3aNIMCKA

[lenTpel 00pazoBaHUsl €CTECTBEHHO-HAYYHOU HaIpaBICHHOCTH «Todka pocTa» CO3MaHBI C IIENBIO
pa3BUTHS y OOYdYalOUIMXCS E€CTECTBEHHO-HAYYHOH, MaTreMaTW4ecKod, HH(POPMALMOHHOW TI'PaMOTHOCTH,
(GOpMUPOBAHUS KPUTUYECKOTO M KPEATHMBHOI'O MBINIJICHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-
HAYYHOH HAaNpaBICHHOCTH, a TaKXKe JJIs TMPAKTHUYECKOW OTpabOTKM ydeOHOro marepuaia Mo y4eOHbBIM
npeamMeram «duznkar.

Ha 06a3e wnentpa «Touka pocrta» oOecriednBaeTcss peanusanus 00pa3oBaTENbHBIX MPOTPAMM
€CTECTBEHHOHAYYHOM U TEXHOJOTMYECKONW HalpaBICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMU 3aKOHOJIaTENIbCTBA B chepe 00pazoBaHus U ¢ yUETOM pekoMeHaanuii deaepanbHOro oneparopa
yuebHoro npenmeta «Dusnkay.

OOpazoBatenbHasi MporpamMma IO3BOJSET HMHTETPUPOBATH peau3yeMble IMOAXOAbl, CTPYKTYpy H
collep)kaHuEe TpU opraHuzauuu oOydeHus Gusuku B 7—9 Kiaccax, BBICTPOGHHOM Ha 0a3ze Jo0oro us
JOCTYITHBIX y4eOHO-MeToau4YecKkux koMruiekcoB (Y MK).

Hcnonp3oBanue obopynoBanusi «Touka pocra» mpu peanuzanuu naHaoil OIl mo3BossieT co3nath
YCIIOBHS:

* JUIS PAaCIIMPECHHUSI COACPIKAHMSI ITKOJIBHOTO (PU3MUYECKOTO 00pa30BaHUs;

*  JUIA TIOBBIIICHUS TTO3HABATEIHLHONW aKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-HAYYHOWOOIACTH;

* I pa3BUTHS JUYHOCTU peOEHKA B mporecce o0ydeHus: (Ppu3uke, ero CriocoOHOCTEM,
(opMHpPOBaHUS M YIOBJIECTBOPEHHS COIIMAIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

*  JuIst paboOThI ¢ OJAPEHHBIMU IIKOJFHUKAMHU, OPTAHU3AIMHA WX PA3BUTHS B PA3TUIHBIXO0JIACTIX

00pa3oBaTeNbHON, TBOPUYECKON IEATEILHOCTH.

e Peanuzanus  oOpa3oBaTeNbHBIX  MPOTPAMM  €CTECTBEHHOHAYYHOW U TEXHOJIOTUYECKOM
HaIpaBlIeHHOCTEH MO (HU3UKE C MCIOJIb30BAaHHEM OOOPYIOBaHHS LIEHTpa

«Touka pocrtay.

ean u 3axaun

Peann3anus OCHOBHBIX 00I111€00pa30BaTENbHBIX MPOrpaMM IO Y4eOHBIM IpeIMeTaM €CTEeCTBEHHO-
Hay4YHOW HaIpaBJIEHHOCTH, B TOM YHUCJIE B PaMKaX BHEYPOUYHOH AESITEIbHOCTU O0yUYaIOLIUXCS.

PazpaGoTka M peanuszanusi pa3HOYPOBHEBBIX JOMOJHHUTEIBHBIX O0IIE00pa30BaTENbHBIX MPOrpamMM
€CTECTBEHHO-HAyYHO! HaNpaBJIE€HHOCTH, a TAKXKE UHBIXIIPOTPaMM, B TOM YHUCII€ B KAHUKYJISIPHBII MEPUOI.

BoBneueHne yyammxcsi B IPOEKTHYIO JESATEIBHOCTD.

Co3nanne nenrtpa «Touka pocra» MNpeanoyaraeT pa3sBUTHE 00pa30BaTEIbHON HHQPPACTPYKTYpPHI
o0mieo0pa3oBaTeIbHOM  OpraHM3aliid, B TOM YHCJE OCHAIIEHHEe O00I1eo0pa30BaTebHOW OpraHu3aliu
KOMIIBIOTEPHBIM M UHBIM 000PYJOBaHHEM:

cpeAcTBaMHU 00Yy4eHUS M BOCIIUTAHMS I U3ydeHHs (B TOM YMCIE HKCIEPUMEHTAIbHOI0) MPEIMETOB,
KypCcOB, IUCHHIUIMH (MOAYyJEeH) €eCTeCTBEHHO- HAay4YHOM HaIlpaBJI€HHOCTH NPHU pPEaJu3aldd OCHOBHBIX
00111e00pa30BaTENIbHBIX MPOrpaMM U JIOMOJHUTEIbHBIX 001€00pa3oBaTeIbHbIX MPOTrPaMM, B TOM YHCIE JUIS
paciMpeHusl cojepkaHus Y4yeOHbIX mpeameToB «Pu3nka» 000pyIOBaHUEM, CpPEACTBAMH OOY4YEHHS U
BOCIIUTaHMUS  JUIsl  pead3aldd IpOrpaMM  JIOMOJHMUTENBHOTO  OOpa3oBaHMsl  €CTECTBEHHO-HAYYHOU
HaIlpaBJICHHOCTEN;

[MudpoBas nabopaTopust KapAMHAIbHBIM  00pa3soM HU3MEHSeT METOAMKY M  COJepKaHHe
9KCIIEPUMEHTAJILHON JEATEeIbHOCTH U TOMOTAeT PELIUTh BbIIICTIEPEUNCICHHbIE MPOOIEMBI.

HIupokuii crnekTp HHUEAPOBBIX JaTYMKOB TIO3BOJISET YYALIMMCA 3HAKOMHUTBbCS C MapaMeTpamu
(bu3NYECKOro IKCIEPUMEHTa He TOJbKO HAa KayeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM YypoBHE. C MOMOUIbIO
¢ poBoii 1a00paTOPUN MOKHO MPOBOIAMUTH JUTUTEIbHBIN SKCIIEPUMEHT J1aXKe B OTCYTCTBUU IKCIIEPUMEHTATOPA.
[Tpu >TOM M3MepsieMble JaHHbBIE U PE3YyIbTaThl UX O00PaOOTKH OTOOpakaroTCs HEMOCPEACTBEHHO Ha HKpaHe
KOMIIBIOTEpA.

* mpouecce (GOPMUPOBAHMSI OSKCIEPUMEHTAIBHBIX YMEHMH 10 (U3MKE yyaluiicss yduTces
MPEJICTaBIATh UHPOPMAIIHIO 00 HCCIe0BaHNN B YEThIPEX BUAAX:

B BepOaJIbHOM: OMMCHIBATH IKCIIEPHUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIENb SKCIIEPUMEHTA, (PUKCHUPOBAThH
BHUMaHUE Ha H3MEpSAeMBbIX (DU3MUECKUX BEIUYMHAX, TEPMUHOJOTWHU; B TAOIMYHOM: 3aMOJHATH TaOJIULIBI
JIAHHBIX, JISKAIIUX B OCHOBE IIOCTPOEHHUs TpaduKoB (IIpU OSTOM Yy YydYalluxcs BO3HHKAET MEPBUYHOE
IpeJICTaBICHUEe O MacliTadax BEIMYWH); B rpaduueckoM: CTpOUTh IpadUKH MO TaOIMYHBIM JIaHHBIM, YTO



MO3BOJISIET NMEPEUTH K BBIABM)KEHHUIO TMIIOTE3 O XapaKTepe 3aBUCHUMOCTU MEXIy (PU3MYECKMMHU BEIMYMHAMU
(mpu 3TOM yYHTENIb MOKa3bIBACT MPEUMYIIECTBO B BHM3YAIM3allMU 3aBHCUMOCTEH MEXIy BETUYMHAMH,
HaIJSIIHOCTh M MHOTOMEPHOCTB); B AHAJIUTHYECKOM (B BHJE MaTeMaTHYECKUX YpPAaBHEHW): NPUBOIUTH
MaTeMaruye-

CKOE OIMCaHHE B3aUMOCBS3M (PU3MUYECKUX BEJIMYMH, MaTeMaTHyeckoe OO0OOIIEHUE IOJyYEHHbIX
pe3yJIbTaToB.

[udpossie 1a60paTOPHH MO3BOJISIOT CYLIECTBEHHO YKOHOMHUTBH BPEMSsi, KOTOPOE MOXKHO IOTPAaTHTh Ha
(opMHpOBaHUE UCCIIEOBATEILCKUX YMEHUHN yUallUXCcsl, BBIPAXKAIOIUXCS BCIEAYIOUINX ASHCTBUAX:

OIIpeJIeJIEHUE MPOOJIEMBL; TOCTAHOBKA MCCIIENOBATENBCKON 3a/1a4M; [LIAHUPOBAHUE, PEICHUE3alauH,
BBIJIBUKEHUE TUIIOTE3, IOCTPOEHUE MOJIEIIEH, SKCIIEpUMEHTAIbHAsl IPOBEPKA TUIIOTE3.

l. IlnanupoBanue pe3yJbTATOB OCBOEHHSI Y4eOHOI0 MpeaMera
JInyHOCTHBIE pe3yJIbTAThI

OOyvaromuiics  MOJYYUT BO3MOXXHOCTb 111 (pOpMUPOBAHUS CJIETYIOLIUX
JIMYHOCTHBLIX PE3YJIbTATOB:

. pa3BUTHE O3HABATEIBHBIX HHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. yOeKIEHHOCTH B BOBMOKHOCTH TIO3HAHUS TIPUPOJIBI, B HEOOXOIMMOCTH Pa3yMHOTO
MCIOJIb30BaHUs JOCTUKCHUIM HAYKU M TEXHOJIOTUH AJIs JalbHEHIIIEr0 pa3BUTHSI YEIOBEYECKOTo 00IIeCTBa,
YBAXCHHUEC K TBOPpUIAM HAYKH U TEXHHUKHU, OTHOLICHUC K (1)I/I3I/IK€ KaK K 3JICMCHTY 06HIG‘~ICJIOBG‘-I€CKOI>1 KYJBbTYPHI;

. CaMOCTOSITEJILHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUUECKUX YMEHUIL;

. TOTOBHOCTb K BBIOOPY KM3HEHHOTO ITYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMH U
BO3MOXKHOCTSIMU;

. MOTHBAIMSI 00pa30BaTEIbHON NEATEIbHOCTH Ha OCHOBE JINYHOCTHO OPUEHTHUPOBAHHOTO
[IOAX0/3a;

. (dbopMHpOBaHKE HEHHOCTHOTO OTHOILICHHS JPYr K JPYTY, K YUUTEI0, K aBTOPAMOTKPBITUH U

U300peTeHuil, Kk pe3ynbTraTaM 00ydeHusl.

MertanpeamMeTHble pe3yJibTaThI

OOyuaronuiics MoJy4uT BO3MOXKHOCTD JJIs1 (POPMUPOBAHUS CISAYIOIIUX METAIPEIMETHBIX
pe3yIbTATOB:

. OBJIa/ICHUE HABBIKAMH CAMOCTOSITENIbHOIO NMPHOOPETEHUsI HOBBIX 3HAHUM, OpraHU3aluu
yueOHOW AesITeNbHOCTH, MIOCTAHOBKHU IeJieH, MJIaHUPOBAaHUS, CAMOKOHTPOJII U OLEHKU

PE3YJIBTaTOB CBOEH AEATEIBHOCTH, YMEHUSAMH IIPEIBUJETH BO3MOKHBIE PE3YIbTAThl CBOMX JIEHCTBUM;

. MMOHMMAaHHE Pa3IMUUN MKy UCXOJHBIMU (DaKTaMU U TUIIOTE3aMU JIJIsl UX O0BSICHEHMS,
TEOPETUYECKUMHU MOJIENISIMU M peallbHbIMU 00bEKTaMH, OBJIAJICHUE YHUBEPCATIbHBIMHU YU€OHBIMH JEHCTBUSAMU
Ha MpUMepax TUIoTe3 U1 00bsICHEHUS U3BECTHBIX (PAaKTOB U SKCIEPUMEHTAIbHON IPOBEPKHU BbIIBUTAEMbBIX
TUIIOTE3, pa3padOTKN TEOPETHUECKUX MOJIeNel POLIeCCOB WM SIBJICHUH;

. (hopMHpOBaHME YMEHUI BOCIPUHUMATh, IiepepadaThIBaTh U MPEIbABIATH HHPOPMAIIUIO B
CJIOBECHOI, 00pa3HOM, CHMBOJIMYECKOH (popMax, aHATM3UPOBATh U NepepadaThIBaTh MOJIy4YEHHYIO
MH(OpPMaILIMIO B COOTBETCTBUH C TIOCTAaBICHHBIMU 3aJ]JauaMi, BBIIEISTh OCHOBHOE COJIEpKaHNEe IPOYUTAHHOTO
TEKCTa, HaXOUTh B HEM OTBETHI HAa OCTaBJIIEHHBIE BOIIPOCHI U M3JIaraTh €ro; * IpUuoOpeTeHUE OMbITa
CaMOCTOSITENILHOTO MOMCKA, aHAJIW3a U 0TOOpa MH(OPMALIUY C UCTIOJIb30BAaHUEM PA3IMYHBIX HCTOUHUKOB U
HOBBIX HH(OPMALIMOHHBIX TEXHOJIOTUH JJIs peIIeHuUs T03HABATEIbHbIX 3a/1a4;

. pa3BUTHE MOHOJIOTHYECKON U TMATOrMYeCKON peur, yMEHHsI BbIpakaTh CBOM MBICIIH,
CIOCOOHOCTH BBICIYIIUBATh cOOECeIHMKA, IOHUMATh €r0 TOUKY 3peHHs, IPU3HABATH MPABO JIPYTrOro YelloBeKa
Ha UHOE MHEHHE;

. OCBOEHUE MPUEMOB JICUCTBUN B HECTAHIAPTHBIX CUTYAIUSIX, OBIAJCHHUE YBPUCTUUECKUMU
METO/IaMH pelieHus pooem;
. (dbopMupoBaHHe YMEHHI paboTaTh B IPYIITE C BHIMOJIHEHUEM PA3IMYHBIX COLUATBHBIXPOJICH,

NPECTaBIIATh U OTCTaUBATh CBOM B3IVISAIBI M YOEXKIEHHs, BECTH JUCKyccHio. PeryasituBubie YY |

OOyyaromuiics MOJY4YUT BO3ZMOKHOCTB JJIs1 (DOPMUPOBAHUSI CIAEAYIOUINX PETYIATUBHBIXY Y /1.

1.  VYmenue caMOCTOSTENBHO ONPENENSAT LEAN OOYYEHHUS, CTABUThL U (POPMYJIMPOBATH HOBBIE3A[auH
B yu€0e 1 M03HABaTEIbHOMN 1eATeIbHOCTH, Pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATENIbHOM
nesTeabHOCTH. O0yJaroUiicss CMOXKET:

*  aHATM3UPOBATh CYLIECTBYIOIIUE U INIAHUPOBATh Oyaylllne 0Opa30BaTeIbHbIE PE3YIbTATHI;



*  wACHTHGUIHUPOBATH COOCTBEHHBIC TPOOIIEMBI U OTIPEIEISTH TIIABHYIO TIPOOIEMY;

*  BBIABUTaTh BEPCUU pEIICHHS MPOOJIeMbI, (OPMYIUPOBATH TUIIOTE3bI, MPEABOCXUIIATEKOHCUHBIN
pe3yJbTaT;

*  CTaBUTH IIENIb JCATCILHOCTH HAa OCHOBE OIpPENeIEHHON MPOOJIEMbI U CYIIECTBYIONTUX
BO3MOKHOCTEI;

*  (dopmynmupoBaTh ydeOHBICE 3aaud Kak IIard JOCTIDKEHUS IOCTABJICHHOW IeH
NESITEIbHOCTH;

*  000CHOBBIBATH IIEJICBBIC OPUCHTUPHI U MIPHOPHUTETHI CCHUIKAMH HA IICHHOCTH, YKa3bIBas W
000CHOBBIBas JIOTHUECKYIO MOCIEA0BATEIHHOCTD I11aroB.

2. YMeHue caMOCTOSTeTbHO IJIAaHUPOBAThH MYTH JOCTHKCHHUS 1IEJICH, B TOM YUCIIC
aJIbTEPHATHBHBIC, OCO3HAHHO BBHIOMPATh Hanbosee 3PpPeKTUBHBIC CIIOCOOBI PEIICHHS YYSOHBIX U
MO3HAaBaTENIbHBIX 3a7a4. OOYyJarOIINIICS CMOXKET:

. ompenenaTh HeoOxomumoe(ble) ACUCTBHE(S) B COOTBETCTBMM C  y4eOHOH U
MO3HABATEJIbHOM 3a/1ayaMU U COCTABJISITh AJITOPUTM €ro(UX ) BBITIOJHEHNUS,

. 000CHOBBIBATh M OCYIIECTBIIATH BHIOOP Hambosee 3(pPEeKTUBHBIX CIIOCOOOB peHICHUAYUCOHBIX U
MO3HABATEIILHBIX 33]1aY;

. OTIpEeACIATE/HaXOJUTh, B TOM YHUCIIE M3 MPEAJIOKEHHBIX BapUaHTOB, YCIOBUS IS
BBITIOJIHEHHS Y4ECOHOM U TTO3HABATEIHHON 3a/1a4;

. BBICTPAMBaTh )XKMU3HEHHbBIE TUIAHBI HA KPATKOCPOUYHOE Oy/yIlee (3asBIISITh 1I€JIEBbIE OPUECHTHUPBI,

CTaBUTh aACKBATHBIC UM 3aJla4M U IIpEajiaraTtb IIGﬁCTBI/ISI, YKa3bIBasg U 00OCHOBEBIBAs JIOTUYCCKYIO
IoCJIICAOBATCIIbHOCTD IHaFOB);

. BBIOMPATH U3 MPEITIOKEHHBIX BAPUAHTOB M CAMOCTOSATEIBHO HCKATh CPEICTBA/PECYPCHI IS
pelLeHMs 3aJa4n/A0CTHKEHUSI LIeNH;

. COCTABIIATH TUIAH PEIICHUS MPOOIIEMBI (BBITTOTHEHHS MTPOEKTA, TPOBEACHUS HCCICIOBAHNSA);

. OIpeJIeNIATh NOTEeHIMAIbHbIE 3aTPYAHEHUS IIPU PELICHNH Y4eOHO! U o3HaBaTeIbHON3a1auu 1
HaxOJUTh CPEACTBA JJI1 UX YCTPAHCHHS;

. OIUCBIBATh CBOM OMBIT, 0(OPMIISAS €ro JUIsl IIepejadu APYrUM JIFOISM B BUJI€ TEXHOJIOTUU
peueHus MpakTUYECKUX 3a/1a4 ONPEEeIEHHOr0 Kiacca;

. IUTAHUPOBATh U KOPPEKTUPOBATh CBOIO MHAMBUYaTbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTh CBOM JIEHCTBHS C IUNIAHUPYEMBIMH PE3YyJIbTaTaMH, OCYLIECTBIATH KOHTPOJIb

CBOEH JIeATEIbHOCTH B MPOILIECCe JOCTHXKEHUS Pe3ybTaTa, OIpeaesaTh ClIOCOOb! JEHCTBUI B paMKax
NPEeUIOKEHHBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTUPOBATh CBOM JIEMCTBHUS B COOTBETCTBUHU C U3MEHSIOLIEHCS
cutyanueit. OOy4Jaromuics CMOXKeT:

. OIIPEAEIIATH COBMECTHO C II€JarOrOM M CBEPCTHUKAMM KPUTEPHH IUIAHUPYEMBIX PE3YyIbTaTOB U
KPUTEPUU OLIEHKH CBOEH y4eOHOH 1eATeIbHOCTH;

. CHCTEMaTU3HPOBATh (B TOM YHCIIE BBIOMPATh IPUOPUTETHBIE) KPUTEPUUIITIAHUPYEMBIX PE3YIbT
aTOB U OLICHKHU CBOEH JESITebHOCTH;

. O0TOMpaTh UHCTPYMEHTHI JJIsl OLIEHUBAHUS CBOEH JAEATENbHOCTH, OCYLIECTBIATHCAMOKOHTPOb
CBOEH JeATENIbHOCTH B paMKax MPeAI0KEHHBIX YCIOBHUM U TpeOOBaHMIA;

. OLIEHHUBATbH CBOIO ACSTEIbHOCTD, apTyMEHTUPYS IPUYHUHBI TOCTHKEHUS WINOTCYTCTBUS
IUTAHUPYEMOTO Pe3yJIbTaTa;

. HaXO/UTh I0CTaTOYHBIE CPEJICTBA JUIS BBIMOJIHEHUS YUeOHBIX JeHCTBUI B U3MEHSIOLIEHCS
CUTYallMU W/WIN IPU OTCYTCTBHUH INIAHUPYEMOTO PE3yJIbTaTa;

. paboTasi o CBOEMY IUIaHYy, BHOCUTh KOPPEKTHUBHI B TEKYIYIO JESITEILHOCTh HA OCHOBE aHAIIN3a
M3MEHEHUHN CUTYalluu JJIs TIOJyYeHUs 3alIaHUPOBAHHBIX XapaKTEPUCTUK MTPOYKTa/pe3ybTara;

. YCTaHaBJIMBATh CBSA3b MEK/Y MOJYYEHHBIMH XapaKTEPUCTUKAMU IPOAYKTA U XapaKTePUCTHUKAMHU
npoliecca e TeIbHOCTH U 10 3aBEPIIECHUH JeSITeIbHOCTH MIPeUlaraTb N3MEHEHHE XapaKTepPUCTHK Ipolecca
JUISI TIOJTYYEHHUS YIIYUIIEHHBIX XapaKTEPUCTUK MPOIYKTa;

® CBEPATH CBOU HeﬁCTBHﬂ C IICJIBIO U ITPpU HGO6X0}II/IMOCTI/I HCIIPABJIATH OIIMOKY CaMOCTOSITEIBHO.

4. YMeHue olleHuBaTh MIPABUIILHOCTH BBITTOJIHEHUST yUeOHOMN 3a1a41, COOCTBEHHBIE BOSMOKHOCTH
e€ pemenus. OOyJarOIIUICS CMOXKET:

. OTIPEACTISATH KPUTEPUH MPABUIHHOCTH (KOPPEKTHOCTH ) BBIMIOTHEHUS YUeOHOM 3a1a4H;

® AHAJIIM3UPOBATh U 000CHOBBIBATH IMPUMCEHCHUE COOTBCTCTBYIOLICTO MHCTPYMCHTAPUA IJIA

BBITNOJIHEHUS Y4eOHOM 3a/1auH;
. CBOOO/THO TIOJIH30BATHCS BBIPAOOTAaHHBIMU KPUTEPUSIMHU OLEHKH M CAMOOIICHKH, UCXOJIs U3LENU U



UMEIOLINXCS CPENICTB, pa3jinyasi pe3ysbTaT U CoCOObI 1eHCTBUI;

. OIICHUBATh TPOIYKT CBOCH MEATENHHOCTH TIO 3aJaHHBIM W/WIH CaMOCTOSITEILHO
onpeAeIEHHBIM KPUTEPUSIM B COOTBETCTBUH C LIEJIbIO ACITCILHOCTH;

. 00OCHOBBIBATh JOCTHXKUMOCTh II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOUMX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIITHUX PECYPCOB;

. (hUKCHpOBATh U AHATTU3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. BrnajeHre oCHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, IIPUHATHS PEIICHUI U OCYIIICCTBIICHUS
OCO3HAHHOTO BBIOOpA B YU€OHOM 1 TTO3HABATEIBHOM NesATeIbHOCTH. O0yUYaIONIHIiCs CMOXKET:

. Ha0JII0J1aTh ¥ aHAJTU3UPOBATh COOCTBEHHYIO YUCOHYIO U MIO3HABATEIBHYIO IEATEIBHOCTD U
JESATEIILHOCTD IPYTHX 00yUYaIomUXCsl B MPOIIECCE B3AMMOIIPOBEPKU;

. COOTHOCHTB PEaIbHBIC U IUTAHUPYEMbIC PE3YJIbTaThl HHIUBUIYaTIbHOW 00pa30BaTEIIbHON
JIEITEIIbHOCTU U JCIaTh BBIBOJIBL;

. MPUHUMATD PEIICHUE B YIeOHOM CUTYallMH U HECTH 32 HETO OTBETCTBEHHOCTB;

. CaMOCTOSITEITLHO OMPEIEIATh MPUIHHBI CBOETO YCIIeXa WM HEYCIeXa U HAXOAUTh CIIOCOOBI
BBIXOJIa U3 CUTYaIlMH HEYCIIeXa;

. PETPOCTICKTUBHO OMPEIENISITh, KAKUE ICUCTBUS MO PEIICHUI0 YIeOHOM 3a/1a4 WIIM TapaMeTphl
ATHX JCUCTBHUH MPHUBEIH K IMOJIYUYCHHIO HMEIOLIETOCS MPOAYKTa Y4eOHOU IS TeIbHOCTH,

. JIEMOHCTPHPOBATH MPUEMBI PETYIISIHHA TCUXO(DHU3UOTOTUICCKIX/IMOIIMOHAIBHBIX COCTOSHUN

JUTSL TOCTHKeHUS 2P dekTa ycrnoKoeH s (yCTpaHEeHUs! IMOLMOHAIIbHOM HANPsSKEHHOCTH ), dhdexTa
BOCCTaHOBJICHHUS (OCIa0ICHUS POSIBICHUHA YTOMIICHUS ), P PeKTa aKTUBU3AINH (TIOBBIICHHS
NCUX0(U3UOTOTHUECKON PEaKTUBHOCTH).

ITo3naBaTtenbHbIe YY]{

OO6yyarommiics MOJIYYUT BO3MOYXHOCTh st popMUpOBaHUs CJIETYIOLIUX
IMO3HABaTCIIbHBIX VYVIA. 1. VYwmenue omnpenensiTb TMOHATHS, co3AaBaTh 0000IICHHUS,
yCTaHABIIMBATh AHAJIOTUH, KIACCU(PUIIMPOBATH, CAMOCTOSTEILHO BHIOMPATh OCHOBAHUS M KPUTEPHUH IS
KJIaccu(pUKaluy, yCTaHABINBATh IPUYMHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYKICHHUE,
YMO3aK/IIo4YeHne (MHAYKTUBHOE, IeYKTUBHOE, TI0 aHAJIOTHH) U IeTaTh BBIBOABL. OOy4aromuUnics CMOXKET:

*  1oadupaTh ClI0Ba, CONMOAYMHEHHBIE KIIOYEBOMY CJIOBY, OIpPENECISIONINE €r0 INPU3HAKU U
CBOMCTBAQ;

*  BBICTPAMBATH JIOTUYECKYIO IIETIOYKY, COCTOSIIYIO M3 KIIOYEBOTO CJIOBA M COMOAYNHEHHBIXEMY
CJIOB;

*  BBLICIITH OOLIMI MPHU3HAK JBYX HMJIM HECKOJBKHX MPEAMETOB WIIHM SBICHUN M OOBSICHATHUX
CXOJCTBO;

*  00BeMHATH MPEIMETHl U SBICHHUS B TPYIIBI 0 ONMPEAeTEHHBIM MMPU3HAKaM, CPaBHUBATh,
KJaccu(puIuUpoBaTh U 00001aTh (PaKThl U SBICHUS;

*  BBUICJIITH SIBJICHUE U3 OOIIETO psijia IPYTUX SIBICHUI,

*  ONpeAessaTbh 00CTOATENbCTBA, KOTOPBIE MPEALIECTBOBAIN BOSHUKHOBEHHUIO CBSI3H MEXKY
SIBIICHUSIMU, M3 3TUX OOCTOSATEIBCTB BBIICISATH OMPEIEIISIONINE, CIIOCOOHBIE OBITh MPUYMHON TaHHOTO
SIBIICHUS, BBISBIIATH IPUUUHBI U CIIEICTBUS SBJICHHUIA,

*  CTPOHTH pacCyKACHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSIM U OT YaCTHBIX SIBIICHUH
K OOIIMM 3aKOHOMEPHOCTSIM;

*  CTPOMTH pacCykJCHUE Ha OCHOBE CPaBHEHUS MPEAMETOB U SBJICHUH, BBIIEISS IPH 3TOM o0IIHe
NPU3HAKH;

*  W3Jarath NOJIyYEHHYIO HH(POPMALIUIO, HHTEPIPETHPYs €€ B KOHTEKCTE pelaeMoi 3a1a4H;

*  CaMOCTOATENBHO YKa3bIBaTh Ha HH()OPMAINIO, HY)KIAIOIIYIOCS B IPOBEPKE, TpeJIaraTh u
OPUMEHSATH CII0CO0 MPOBEPKU JOCTOBEPHOCTH HHPOPMALINY;

*  BepOanM30BaTh SMOIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HETO0 UCTOYHHUKOM,;

*  OOBACHATDH ABJICHUS, IPOLIECCHI, CBSI3M U OTHOLICHHUS, BBIABIISIEMBIE B X0/I€ MIO3HABATEILHON U
MCCJIEIOBATEIbCKOM eATeIbHOCTU (IPUBOAUTH OOBSCHEHUE C U3MEHEHHUEM (OPMBI

MPEJCTaBICHUS; OOBACHSTD, IETAU3UPYS UIN 0000111as1; 0OBACHATH C 33JJaHHOM TOYKU 3pEHHUS);

*  BBIABIIATH U HAa3bIBATh IPHYUHBI COOBITHS, SIBJICHHUS, B TOM YHCJIE BOZMOKHBIE/Hanboee
BEPOSITHBIE IPUUUHBI, BO3MOXKHBIE MTOCTIE/ICTBHS 3alaHHON MPUYHUHBI, CAMOCTOSITENIEHO OCYILECTBIISAS
NPUYHHHO-CJIEICTBCHHBIN aHAITN3;

*  JleNiaTh BBIBOJI HA OCHOBE KPUTHUECKOTO aHAJIN3a PA3HBIX TOYEK 3PEHUS, TOJITBEPHKIATh BBIBO
COOCTBEHHOM apryMEHTalUeH M CaMOCTOSTEIBHO ITOTYydEHHBIMHU TaHHBIMH.

2 . YMeHue co3/1aBaTh, IPUMEHATh U IPe0OPa30BhIBATh 3HAKK M CUMBOJIbI, MOJIEIH U CXEMbLIJIS



pelreHus yueOHBIX U TIO3HABaTENbHBIX 3a/1a4. OOydJaroNuiics CMOXKET:

. 0003HaYaTh CUMBOJIOM M 3HAKOM TIPEIMET U/UITU SBJICHUE;

*  ONpEACTATh JIOTUYECKHE CBS3M MEXKAY NpeAMETaMH W/WIW SBICHUSAMH, 0003HA4YaThIaHHBIC
JIOTUYECKHE CBSI3U C MIOMOIIBIO0 3HAKOB B CXEMC;

*  co031aBaTh aOCTPAKTHBIN WU pealbHBIA 00pa3 peaMeTa U/WUilH SBICHHUS,

*  CTPOWTH MOJEIL/CXEMY Ha OCHOBE YCIIOBUH 3aauu W/WIIH CrIoco0a € pereHus;

*  cO03/1aBaTh BepOabHBIC, BEIECTBCHHBIC U HH()OPMAIIMOHHBIC MOJICITH C BBIICIICHUEM
CYIIIECTBEHHBIX XapPAKTEPUCTUK 00BEKTA IS OTPECIICHUS CIIOCO0a PEIICHHUS 3a/1a9 B COOTBETCTBUU C
CUTYalUEil;

*  TpeoOpa3zoBBIBATh MOECIH C IEIBIO BBISBICHHS OOIIUX 3aKOHOB, OMPEACIISIONINX TaHHYIO
NpeIMETHYIO0 00J1aCTh;

*  TIEPEBOAMTH CIOKHYIO IO COCTaBY (MHOTOACIIEKTHYIO) HH(POPMAIIHIO U3 TPpadUuecKOro Win
(bopMaTM30BaHHOTO (CUMBOJIBHOTO) MTPECTABICHHUS B TEKCTOBOE M HA00OPOT;

*  CTPOHUTH CXEMY, AJITOPUTM JCHCTBUS, UCIIPABIISATH UM BOCCTAHABIMBATL HEM3BECTHBIN paHee
QITOPUTM Ha OCHOBE MMEIONIECTOCS 3HAHUS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCST aJITOPUTM;

*  CTPOWTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

*  aHAIM3HPOBATH/PE(ICKCUPOBATH OIBIT Pa3paOdOTKU M pealTU3alliK YUeOHOTO MPOCKTA,
UCCJICIOBAHMSI (TEOPETUIECKOT0, IMITMPUICCKOTO0) HAa OCHOBE MPEJIOKECHHOHN MPOOIEMHOM CUTYAIIHNH,
MIOCTABJICHHOU 1ICITU W/WJIN 33/IaHHBIX KPUTEPHEB OLICHKH POIyKTa/pe3ysIbTara.

3 CwmbicnoBoe uyTeHre. O0yUYarONIUIICsS CMOXKET:

*  HaxOIUTh B TEKCTe TpeOyeMyro HH(OpMaIUIO (B COOTBETCTBUU C IIEISMH CBOCHICATEIILHOCTH ),

*  OpHCHTHUPOBATbCS B COJCPKAHMHM TEKCTAa, IMOHMMATh MEJIOCTHBI CMBICIT TEKCTa,
CTPYKTYPUPOBATh TEKCT;

*  YCTaHaBJIMBATh B3aHUMOCBSI3b OIMCAHHBIX B TEKCTE COOBITHM, SIBJICHUH, IPOIIECCOB;

*  pPE3IOMHPOBATH INIABHYIO HJICIO TEKCTA;

*  KPHUTHYECKH OLICHUBATh COJEpKaHKUE U (POPMY TEKCTa.

4, DopMuUpOBaHUE U PA3BUTHE SKOJIOIMYECKOIO MBILICHHS, YMEHHE IPUMEHSTH €T0 B
[I03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMAJIbHOM MPAaKTHUKE U MpodeccnoHalbHONOpUEHTALIUH.
OOyuarouuiics CMOXeET:

*  OIpEeNeNsATh CBOE OTHOIIECHHE K IIPUPOIHOM CpeLE;

*  aHAJIM3UPOBATh BIUSHHUE HKOJOTHUECKUX (PAaKTOPOB HA Cpeay OOMTAaHUS KUBBIX OPraHU3MOB;

*  POBOJUTH NPUUYMHHBIM U BEPOSTHOCTHBIM aHAIN3 SKOJIOTMYECKUX CUTYalil;

*  TPOTHO3MPOBATH U3MEHEHHUS CUTYallUU IPU CMEHE IeHCTBHS OHOTO (hakTopa Ha AEHCTBUE
npyroro ¢akTopa;

*  pacnpoCTpPaHATh IKOJOTMYECKUE 3HAHUS U yYaCTBOBATh B MPAKTUUYECKUX JIENAX T10 3aLUTE
OKpYKaroIleu Cpebl;

*  BBIpaXaTb CBOE OTHOLICHUE K IPUPOAE YE€pe3 PUCYHKH, COUMHEHHUS, MOJEIH, IIPOCKTHBIE
paboTHL.

5. Pa3BuTie MOTHBaLMM K OBJIAJICHUIO KYJIBTYPOH aKTHMBHOTI'O MCIIOJIb30BAHMsS CIOBAaped U
JPYTUX MOUCKOBBIX cucTeM. OOyJarouiics CMOXKET:

. OTIpeEIATh HEOOXOAUMBIE KITFOUEBbIE IOMCKOBBIE CI0BA U 3aIIPOCHI;

. OCYILIECTBIIATH B3aUMOJIEHCTBUE C AJIEKTPOHHBIMU IIOUCKOBBIMHU CHCTEMaMHU, CII0BAPSIMU;

. (hopMHPOBAaTh MHOXKECTBEHHYIO BBIOOPKY U3 MOMCKOBBIX UCTOYHUKOB JJIs1 00BEKTUBU3ALIUN
pE3yJIbTAaTOB ITOUCKA;

. COOTHOCHTb MOJY4YEHHBIE PE3yJIbTaThl IOMCKA CO CBOEH AEATENbHOCTBIO.

Kommynukarususbie YY /]

1. YMeHue opranu3oBbIBaTh y4eOHOE COTPYJIHUYECTBO M COBMECTHYIO JI€ATEIBHOCTD C yUUTENIEM

U CBEPCTHHUKAaMU; paboTaTh HHAMBUIYAIbHO U B TPYIIE: HAXOIUTH 00IIee pellieHHe U pa3penaTb KOHQIUKTHI
Ha OCHOBE COIJIACOBAHMs MO3ULIUN U yUETa HHTEPECOB; (HOPMYIHPOBATH, APIYMEHTHUPOBATH U OTCTAUBATh CBOE
MHeHue. OOyyaromuncs CMOXKeT:

*  ONpenenaTbh BO3MOXKHbBIE POJIM B COBMECTHOM JIESTENIbHOCTH;

*  WIpaTh ONpPEAEIEHHYIO POJIb B COBMECTHOM NEATENBHOCTH;

*  [PUHHUMATH MO3ULUIO COOECEHNKA, TOHUMAs MO3UIIMIO IPYTOro, pa3inyaTh B €r0 peur: MHEHUE
(TOUKy 3peHus1), 10Ka3aTeabCTBO (apryMeHThI), (DaKThl; TUIIOTE3bl, AKCUOMBI, TEOPHUH;

*  OIpEeneNsATh CBOU JACUCTBHS U ACUCTBUS MapTHEPA, KOTOPHIE CIIOCOOCTBOBAIIN HITU



MPENSITCTBOBAIM MPOTYKTUBHOM KOMMYHHKAIUH;

® CTPOUTH NO3UTHUBHLIC OTHOUICHUA B IMTPOLICCCC y‘IC6HOI>i U II03HAaBaTCILHOU ACATCIIbHOCTH,

*  KOPPEKTHO M apryMEHTHPOBAHHO OTCTaUBATh CBOIO TOUKY 3PEHHUS, B JUCKYCCUU YMETh BBIIBUTATh
KOHTpapryMEHTHI, niepedpasupoBaTh CBOIO MBICIH (BJIaJICHUE MEXaHMU3MOM SKBUBAJIICHTHBIX 3aMEH );

*  KpPUTUYECKH OTHOCHUTHCSA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATh OIIMOOYHOCTH
CBOETO MHEHUS (€CIIM OHO TAKOBO) ¥ KOPPEKTHUPOBATH €T0;

*  Ipexajararh aIbTEPHATUBHOE PElICHHE B KOH(PIUKTHON CUTYaIUH;

. BBIJICJIATH OOIIYIO TOYKY 3pEHUS B JUCKYCCHU;

*  JIOTOBApUBATHCA O MpaBUJIaX U BOMpOcax AJisg 00CYKIEHUS B COOTBETCTBUHU C MTOCTABICHHOM
repe rpyImon 3a1a4eit;

*  OpraHu30BBIBaTh yueOHOE B3aMMOJICHCTBHUE B IpyIIie (ONpeaAesTh OOIIME eI , pacipeaesiTh
pOJIH, TIOTOBAPUBATHCS IPYT C IPYTOM U T. 11.);

*  yCTpaHSTh B paMKax JUaliora pa3pbIiBbl B KOMMYHUKAILIUU, O0YCIOBIIEHHBIE
HEMTOHUMAaHUEM/HETIPHUSTHEM CO CTOPOHBI COOSCETHHKA 3a1a9, (POPMBI UM COACPIKAHMSI TUATIOTA.

2. YMeHue 0co3HaHHO KCIIOJIb30BaTh PEUEBbIe CPEACTBA B COOTBETCTBUH C 3aJauei
KOMMYHUKAIUW OJI1 BBIPAXKCHUA CBOUX YYBCTB, MBICJIEH U HOTpe6HOCTeI71 AJI IUNTAHUPOBAHUA N PEryJIsIIUN
CBOCH JIEATEILHOCTH; BIIaJICHUE YCTHOM U MUChMEHHOW PeUbl0, MOHOJIOTUYECKOW KOHTEKCTHON PEUbIO.
OO0y4aroIMiiCs CMOXKET:

. olpeneNATh 3ajjayy KOMMYHHMKAallUd U B COOTBETCTBUU C HEH OTOMpaTh pEUYEeBBIECPE/CTBA;

. 0oTOMpaTh U HCIIOJIb30BATh PEYEBBIE CPEJCTBA B IPOLIECCE KOMMYHUKAIMU C JIPYTHUMH
JFOABMU (JIMAJIOT B Mape, B MaJIOW TPyIIe U T. 1.);

. IPEJICTaBIATh B YCTHOW MJIM NMUCbMEHHOW (popme pa3BEPHYTHIN IJIaH COOCTBEHHOMN
JESATEIIBHOCTH;

. coOMo1aTh HOPMBI MYOJIMYHOW pEuYd, perjiamMeHT B MOHOJIOT€ W JHCKYCCHH B
COOTBETCTBUHU C KOMMYHMKAaTUBHOM 3a/1a4yeii;

. BBICKA3bIBaTh U OOOCHOBBIBATh MHEHHUE (CYXKJIEHHUE) M 3allpalliBaTh MHCHUE MapTHEpPA B
paMKax Iuanora;

. IIPUHUMATH PELIEHUE B XOJI€ IUAJIOra U COrIacOBbIBATh €r0 ¢ COOECETHUKOM;

. CO3/aBaTh IIMCBbMEHHBIE KIMILIMPOBAHHBIE U OPUTHMHAIBHBIE TEKCTHI C MCIOJIb30BAHUEM
HEOOXOUMBIX PEUYEBBIX CPE/CTB;

. UCIOJIb30BaTh BepOalibHbIE CpeliCTBa (CPECTBA JOIMUYECKON CBSI3M) JUIS BBIJICJICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

. UCIOJIb30BaTh HeBepOalbHbIE CPEICTBA MM HAIJIS/AHbIE MaTepHaibl, OJrOTOBICHHbIE/
OTOOpaHHBIE MOJ] PYKOBOJICTBOM YUHUTEIS;

. JieaTh OLICHOYHBIN BBIBOJ O JOCTHYKEHUH LIEJIM KOMMYHUKAIUU HEMTOCPEICTBEHHO I10CIE
3aBepUICHUs] KOMMYHUKAaTHBHOIO KOHTaKTa U 00OOCHOBBIBATH €TO.

3. dopMupOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIB30BaHUAMH(OPMAIIIOHHO

KOMMYHHKAITMOHHBIX TexHonorui (ganee — MKT). O6yuaroniuiicsicMoxkeT:

*  IICJICHANPABIIEHHO UCKATh U UCIIOIH30BaTh HH(POPMAIMOHHBIE PECYPCHI, HEOOXOIUMBIE JJIS
peleHus yueOHbIX U MPaKTUYECKHX 3a1ad, ¢ moMoinbto cpeacts UKT;

*  BBIOMpATH, CTPOUTH U UCIIOIH30BATH aJIEKBATHYIO MH(POPMAIIMOHHYIO MOJIENIb JUIsI TIepeiadn
CBOMX MBICIIEH CpeACTBAMH €CTECTBEHHBIX U ()OPMANTBHBIX SI3BIKOB B COOTBETCTBUU C YCIOBHSIMH
KOMMYHUKAaIWH;

*  BBIACNATH UH(POPMAIIMOHHBIN aCTEeKT 3aa4H, ONEPUPOBATH TaHHBIMH, UCIIOIB30BaTh MOJIETh
pELICHUS 3a/1a4H;

*  HCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKIIFOUask BEIOOp aJeKBATHBIX 3aaue
WHCTPYMEHTAJIbHBIX TIPOTPAMMHO-AIIAPATHBIX CPEACTB M CEPBUCOB) JIJISl PEIICHHS HH(OPMAITHOHHBIX 1
KOMMYHHKAITMOHHBIX y4eOHBIX 3a/1a4, B TOM UHCJIE: BHIYMCICHUE, HAMMMCAHUE TUCEM, COUMHEHUH, TOKIIA/IOB,
pedeparos, co3iaHue Npe3eHTauui 1 ap.;

*  HKCIOJIb30BaTh HHGOPMAIUIO C YIETOM ITHUYECKUX U TPABOBBIX HOPM;

* co3maBaTh WH(POPMAIMOHHBIE PECYPChl PA3HOTO THMA W JUIA Pa3HBIX ayJUTOPHIA,
coOmroaaTh HHOOPMALIMOHHYIO TUTHEHY U TpaBUiia HHPOPMAIIMOHHON 0€30IacHOCTH.

IIpenmeTHbIe pe3yabTaThl

OO6yyarommmiics MOJYyYUT BO3MOXKHOCTH JJsi (POPMHUPOBAHUS CIEIYIOMIUX MPEIMETHBIX
pe3yabTaTOB:

. 3HAHUA O MPUPOJIE BAXKHEUITNX (DU3UUECKUX SBICHUHN OKPYKAIOIIETO MUpa M MOHUMaHUE



cMbIca (PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBA3b N3yYEHHBIX SBICHUIA;

. YMEHHUS MOJIb30BATHCS METOIAMHU HAYYHOT'O UCCIICAOBAHUS SIBIICHUH MTPUPOIbI, TIPOBOIAUTH
HaOJII0JeHN S, IUTAHUPOBATH U BBIIIOJIHATH 3KCIIEPUMEHTHI, 00pa0daThIBaTh pe3yIbTaThl U3MEPEHHI,
NPECTABIATh PE3yIbTaThl N3MEPEHUH C MMOMOIIBIO TAaOJHIL, TpaduKoB U (HopMys, 0OHAPYKUBATH
3aBUCHMOCTH MEXIY (QU3MUECKUMH BEIMYMHAME, OOBSCHATH NOJTYUYCHHBIE PE3YJIbTAThI M JIeTIaTh BBIBOIH,
OLIEHUBATh IPAHUIIBI IIOTPEITHOCTEH Pe3yabTaTOB U3MEPEHHUIA;

® YMCEHUA NIPUMEHATh TCOPETUIYCCKUEC 3HAHUSA 10 (bPISI/IKe Ha IIpaKTHUKE, pelIaTb (1)I/ISI/I‘IGCKI/IC
3ala41 Ha MPUMCHCHUEC IMOJTYYCHHBIX 3HaHHﬁ;
® YMCHUA 1 HaBBIKU IIPUMEHATDH IMOJTYYCHHBIC 3HAHUA I 00BACHEHUS IMPUHIUIIOB I[GﬁCTBPIH

BAKHEUIINX TEXHUYECKUX YCTPOMCTB, PELICHUs IIPAKTUYECKHMX 3aJ]1a4 ITOBCETHEBHOM JKU3HU, 00ECTICUCHUS
0e30IacHOCTH CBOEH JKM3HH, PAllMOHAILHOTO IIPUPOIOIIONB30BAHMS U OXPAaHbI OKPY’KaloIIeH cpebl;

. (bopmupoBaHue YOEKIEHNS B 3aKOHOMEPHOM CBA3M U II03HABa€MOCTH SIBJICHUH IPUPO/IbI, B
00BEKTUBHOCTH HAy4YHOT'O 3HAHUS, B BBICOKOM LIEHHOCTH HAYKU B Pa3BUTUU MaTEpUAIbHON U TyXOBHOM
KYJIBTYPBI JIFOIEH;

. pa3BUTHE TEOPETUYECKOTO MBIIIJICHUS HA OCHOBE ()OPMHUPOBAHUS YMEHUIyCTaHABIUBATD
(axThl, pa3auyaTh MPUUUHBI U CIEJCTBUS, CTPOUTh MOJAEIH U BbIIBUIaTh TUIIOTE3bI, OTHICKUBATh U
(bopMyIHpOBaTh T0OKA3aTENLCTBA BEIBUHYTHIX THIIOTE3, BEIBOJIUTD U3 SKCIIEPUMEHTAIBHBIX (PaKTOB U
TEOPETUYECKUX MOoelel pru3nueckre 3aKoHbl;

. KOMMYHHKATUBHBIE YMEHUSA: JOKJIAABIBATh O PE3YJIBTATAX CBOEIO UCCIEAOBaHUs, y4aCTBOBATh
B JMCKYCCHH, KPATKO M TOYHO OTBEYaTh HAa BOIIPOCHI, CIIOJIb30BaTh CIIPABOYHYIO JIUTEPATYpPy U pYyrue
UCTOYHUKHA HH(OPMAIIHH.

1. Coaepixanue yueOHOro npeamera (Ipakrudeckas 4acTb yueOHOro
coJiep:KaHusA NMpeaAMeTa YCHJIeHa MAaTePUAJIbLHO TeXHUuYecKoil 0a30ii nenTpa «Touka
PoCTa», HCIOJIb3YEMOT0 sl peajn3anuu 00pa3oBaTe/bHbIX POrPAMM B PaMKax
npemnoaaBaHus GU3UKH)

dDu3uka 1 pu3nvecKrue MeToAbl U3yYeHUs] NPUPOAbI

®duszuka — Hayka o npupoje. Habnronenue u onucanue Gpuandeckux spieHuil. Guznyeckue npruOopsI.
®u3nyecKue BeJIMYUHbBI U UX u3mepenue. [lorpentHocT nsMepeHuid.

MexnyHapoanas cucremMa eauHul. Hayusslii meton mno3HaHus. DU3NUECKHNM OKCIIEPUMEHT U
¢uznueckas Teopus. Hayka u TexHuka.

JdemoncTpanuu (¢ ucnojb3oBaHuem odopynoBanusi «Touka pocra») Habmonenue dusmueckux
ABJIEHUI: CBOOOIHOTO Ma/IeHus Tell, KoJieOaHUIl MasgTHHKA, IPUTSKEHUE CTAJIbHOTO 11apa MarHUTOM, CBEYEHHE
HUTH 3JIEKTPUUYECKOM JIaMITBI.

dusnueckue npudopsI.

JlabopaTopHbie padoThl ¥ ONBITHI (¢ HCMOJb30BaHHEM 000pyaoBanus «To4uka pocra»)

Onpenenenye LEHbI AeeHUs IIKaIbl U3MEPUTENbHOTO Iprubdopa. M3mepenue munnbl. U3Mepenne oobema
JKUJIKOCTH M TBEpIOro tena. sMepenue temiieparypsl.

Mexannuyeckue siBJeHHUs

Kunemaruka Jlunamuka

3aKOHbBI COXPAHEHUSI UMITYJIbCAa U MEXaHUYECKON SHEpruu MexaHnueckue KojaeOaHus U BOJIHbI

Mexannueckoe aBmkeHHE. OTHOCUTENBHOCTH JBHKeHusA. Cucrema orcuera. Tpaekropus. IlyTs.
[IpsamosnuHeitHOe paBHOMEPHOE ABMKEHHE. CKOPOCTh PABHOMEPHOTO MPSIMOJIMHEHHOTO JABUKEHHS. MeTob
U3MEPEHHUSI pACCTOSIHUS, BDEMEHU U CKOPOCTH.

HepaBHoMepHOe BH>keHME. MTHOBEHHAsI CKOPOCTh. Y CKOpeHUE. PaBHOYCKOPEHHOE IBUKEHHUE.

CBoboaHoe nagenue tei. ['paguku 3aBUCUMOCTH ITYTH U CKOPOCTH OT BpeMeHH. PaBHOMepHOE
JBUKEHHE 110 OKpYyKHOCTH. [lepros u yactota obpauienus. SAsnenne nnepunu.llepssoiii 3axon HeroToHa.
Macca Tena. InotHOCTS BemecTBa. MeToIbl H3MEPEHHUs MACCHI U IIJIOTHOCTH.

B3anmopeiicteue Tten. Cuna. IIpaBuno cnoxenus cuin. Cunaynpyroctu. MeTo1bl '3BMepeHus CUJIbI.

Bropoii 3akon Herotona. Tperuit 3akon Herorona.

Cuna TspxecTH. 3aKOH BCEMUPHOT0 TAroTeHus. MckyccTBeHHble ciyTHUKH 3emiu. Bec Tena.

HesecomocTts. I'eonieHTprdeckas U remoneHTpudeckas cucreMbsl Mupa. Cuiia TpeHus. MOMEHT CHIIBI.
VYcnoBus paBHoBecust peiyara. LleHTp Tspkectu Tena. YcnoBusi paBHoBecusiTelnl. Mmmynbe. 3akoH
COXpaHEHHUs UMITyJIbCa. PEakTUBHOE IBUIKECHUE.



Pabora. MomHocts. Kunetnueckas 3Heprus. [loTeHnmanpHas 3HEPrys B3aMMOJCUCTBYIOIMIUX TE.
3aKkoH coxpaHeHHUss MexaHudeckod sHepruu. I[Ipocteie mMexanu3mbl. KodapuIMEeHT MONE3HOTO ACHCTBHS.
MeTob1 n3MepeHus SHEPTUU, PAOOTHI U MOIITHOCTH.

Hasnenne. AtmocdepHoe naBiaeHne. MeTosl u3MepeHus nasienus. 3akon [lackans. I'mapaBinyeckue
MaIIUHbL. 3aKoH Apxumesna. Y cioBue miaBanus Teil. Mexanndyeckuekonebanus. [lepuon, yacrora u
amruTyAa Konebanuid. [leproxa kone6aHuii MaTEMaTHUECKOTO U IPYKUHHOTO MasTHUKOB. MexaHudeckue
BOJIHBL. J[iiHa BoHEL 3BYK. JleMOHCTPAINH (€ MCIOJIb30BaHneM o0opyaoBanusa «Touka pocra»)

PaBHOMepHOE npsiMosinHeliHOE ABMKeHHE. OTHOCUTENBHOCTD JBUKEHMS. PaBHOYCKOpEHHOE
JIBUJKEHHUE.

Hamnpasnenue ckopocTu rpu paBHOMEPHOM JABUKEHUU M0 OKPY>KHOCTH. SIBIIEHHUE HHEPITUH.
BzaumozeiictBue Ten.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT 1ehOpMaluy Ipy>KUHEIL.

Cnoxenune cuin. Cuna tpenus. Bropoii 3akon Hetotona. Tperuii 3akon Hetotrona. HeBecomocTb.

3aKOH COXpaHEHMsI UMITyJIbca. PeakTUBHOE IBUYKEHHUE.

N3menenune SHEPIUU Tena Tmpu  coBepiieHuu padotsllIpeBpamenus
MEXaHHYECKOHN SHEPTUU U3 OHOU (POPMEI B APYTYIO.

3aBUCUMOCTbH JAaBJIEHHUS TBEPAOIO TeJla Ha OMOpPY OT ACUCTBYIOIIEH CHIIBI U IIOLIAJH OMOPBI.
Ob6Hnapyxenue armochepHoro nasieHus. Mizmepenne aTMochepHOro JaBlIeHUs 0apOMETPOM -aHEPOUIOM.

3akoH Ilackans. I'uppaBnudeckuii npecc. 3akoH Apxumena. [Ipocteie Mexann3mbl. MexaHuueckue
KosieOaHus. MexaHn4eckre BOJTHBI. 3BYKOBBIC KOJIeOaHUs. Y CIIOBHSPACTIPOCTPAHEHUS 3BYKA.

JlaGopaTopHpie paGoTRI M ONBITEI (¢ MCMOJIb30BaHHEeM 00opynoBaHus «Touka pocta»)3mepenue
CKOPOCTH PaBHOMEPHOTO JIBUKEHHUSI.

N3yueHne 3aBUCMMOCTM NyTHU OT BPEMEHU MpPU PABHOMEPHOM U PABHOYCKOPEHHOM

nBUKEeHUH M3Mepenne yckopeHus IpsIMOJIMHEMHOTO paBHOYCKOPEHHOT O IBMKEeHU. M3MepeHue macchl.
N3mepenne miIoTHOCTH TBEPIOTO Tena. M3zMepeHue miI0THOCTH KUIAKOCTH.

N3mepenue cuitbl IMHaMOMETPOM.

CnoxxeHue Ccuil, HampaBJIEHHBIX BIOJIb OJHOW mpsiMoid. CHOKEHHE CUJI, HAlPaBJIEHHBIX IMOIYTJIOM.

HccenepoBanue 3aBUCUMOCTH CUJIBI TSYKECTH OT MAcChI TeJa.

UccnenoBanue 3aBUCUMOCTH CUJIBl  YHPYTrOCTH OT  YAJIUHEHUS MPYXUHBI.
H3mepenue KeCTKOCTH MPYKUHBI.

HccnenoBanme cunbsl TpeHHs CKoONbxkeHHs. M3mepeHue KodPPUIIMEHTa TPEHUS CKOJIbKEHHUS.
HccnenoBanue ycnoBuil paBHOBeCUs phiuara. HaxoxaeHre neHTpa TskecTu miockoro tena. Berancnenne KII1/]
HAKJIOHHOM TUIOCKOCTH.

N3mepenne KHHETUYECKON YHEPTUN Tena.

N3mepenne wu3MeHeHUsT TMOTEHUUAIbHOM »HHepruu Tena. W3mepenue MomniHocTH. M3mepenue
apXUMenoBOM cuibl. Mi3yueHue ycinoBui MJIaBaHUs TEIl.

N3ydenue 3aBUCUMOCTH Tepuo/a KoleOaHW MasgTHUKA OT JUITMHBI HUTH. M3MepeHuneyckopeHus
CBOOOJHOIO MaJACHUS C TOMOIIbIO MasiTHUKA.

N3ydenne 3aBUCUMOCTH MepHo/ia KoJieOaHuii Tpy3a Ha IPYKUHE OT MacChl Ipy3a. BeimyckHuk
HAy4YUTCS:

. pacrno3HaBaTh MEXaHMYECKHE SBICHUS M OOBSICHITh Ha OCHOBE MMEIOIINXCS 3HAHUHOCHOBHBIE
CBOMCTBa WJIM YCIOBHSl NPOTEKAHUS AITHX SIBIEHUI: PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIUHEHHOE
JIBIDKEHUE, CBOOOJHOE MAaJEeHUE TeJl, HEBECOMOCTb, PAaBHOMEPHOE JBHXKEHHME IO OKPY)KHOCTH, WHEpLus,
B3aMMOJICIICTBHE TeJl, IMepenaya JaBleHHusl TBEPABIMU TelaMH, JKUAKOCTAMH U Ta3amH, atMmochepHoe
JaBJICHHE, TUIaBaHUETel, paBHOBECHE TBEPBIX Tell, KojebaTebHOe IBUKEHHE, PE30HAHC, BOITHOBOE JIBUYKEHUE;

. ONHCHIBATh HM3YyUEHHBIE CBOMCTBA TEJl U MEXaHWYECKHE SIBJICHMS, HCHONB3YS (pu3mueckue
BEJIMYMHBI: MyTh, CKOPOCTb, YCKOPEHHE, Macca Tela, IJIOTHOCTh BEILECTBA, CHUJIA, JIaBJICHUE, UMITYJIbC TENa,
KUHETHYecKasi 3Heprusi, MoTeHIHalbHas SHEprusi, MexaHudeckas pabora, MexaHuyeckas MomHocTb, KIIJI
MPOCTOTO0 MEXaHW3Ma, CUJIa TPEHUs, aMILTUTY/a, IEPHOJ] U YacToTa KoJeOaHuM, IJTMHA BOJHBI U CKOPOCTH €€
pacrpocTpaHeHusl; MPU OMHCAHUHU TPABWIBHO TPAKTOBATh (PM3MUECKHUI CMBICT HCIIOIB3YEMBIX BETUYHH, UX
0003HaYCHHSI U EAMHULIBI U3MEPEHUS, HaXOIUTh (POPMYITBI, CBSA3BIBAIOIINE JaHHYIO (DU3MUECKYIO BEIMUUHY C
JIPYTUMU BEJTMYNHAMU;

. aHAIIM3UPOBATh CBOWMCTBA TEJ, MEXaHMUYECKUE SBICHHUS M TMPOIECCHI, UCIONb3Yysa (DU3UUecKHe
3aKOHBI ¥ TIPUHIIUIIBL: 3aKOH COXPAaHEHHS YHEPTUH, 3aKOH BCEMUPHOTOTATOTCHHS, PaBHOICUCTBYIOIAs CHia, |,
Il u 11l 3axonbl HhroTOHA, 3aKOH cOXpaHEeHUs] UMITyNIbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena; mpu
3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M €T0 MaTeMaTHUECKOEe BhIPAKEHUE;



. pa3nuyaTh OCHOBHBIE INPHU3HAKU HM3YyYEHHBIX (PU3MUECKUMX MOJENEH: MarepuanbHas TOUKa,
MHEpLUaIbHas CUCTEMA OTCUETA;

. pelmiaTh 3ajaud, MCIONIb3Yys (U3NYECKHE 3aKOHbl (3aKOH COXPAHEHUS DSHEPruM, 3aKOH
BCEMHUPHOI'O TAroTeHus, npuHuun cynepnosduuuu cui, I, II u III 3axoner HprooTOHa, 3aK0H COXpaHEHUs
UMITyJbca, 3aKoH ['yka, 3akoH Ilackais, 3akoH Apxumena) 1 GopMyJibl, CBA3bIBAIOINE (PU3NUECKUE BETMUNHBI
(LyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, INIOTHOCTh BELIECTBA, CUJIa, JaBICHUE, UMITYJIbC T€Ia, KWHETUYECKas
9Heprus, IOTEHUMalbHasl SHEprusi, MexaHudyeckas paboTa, MexaHudeckas MouHocTb, KIIJ[ mpocroro
MeXaHU3Ma, CUJIa TPEHHSI CKOJIbKCHHS, aMILTUTY/1a, TIEPUOJ] U 4YacTOTa KoJeOaHuil, IJTMHA BOJIHBIM CKOPOCTH €€
pacIpoCTpaHEHMs): Ha OCHOBE aHalu3a YCJIOBUS 3aJaud BBIACNATh (U3NYECKHUE BEIMYUHBI U (OPMYIIBI,
HEo0X0uMBIe 17151 €€ pelIeHus], U IPOBOIUTH PacUETHI.

Buinyckuux nonyuum 603MOoHCHOCb HAYUUMbCA:

. UCNONIb308aMb 3HANHUA O MEXAHUYECKUX AGNEHUAX 8 NOBCEOHeGHOU JHCUSHU 0 obecnedeHus
bezonacnocmu npu oopawjenuu ¢ npUOOPaMU U MeXHUYECKUMU YCMPOUCMEAMU, Ol COXPAHEHUs 300PO8bs U
coOI00€eHUsL HOPM IKONO2UYECKO20 NOBEOEHU8 OKpYICaloujell cpeoe;

. npuU8oOOUMb NPUMeEpbl NPAKMUYECKO20 UCNONb308AHUSA QUIUYECKUX 3HAHUU O MeXAHUYECKUX
AGNEHUAX U DUIUYECKUX 3AKOHAX, UCNONb308ANHUS 60300HOBNAEMbIX UCTOYHUKOE SHEPIUU; IKOI0SUYECKUX
nocneocmeuii UCCi1e008aHUsl KOCMUYECKO20 NPOCMPAHCMEA,

. paziuuams 2paHuybl NPUMEHUMOCU QUUYECKUX 3aKOHO08, NOHUMAMb 6Ceodwull Xxapakmep
@yHoamenmanvbHblx 3aKOHO8 (3aKOH COXPAHEHUs MEXAHUYECKOU IHeP2UlU, 3aKOH COXPAHEHUs UMNYIbCA, 3AKOH
BCEMUPHO20 MALOMEHUSA) U 02PAHUYEHHOCb UCHONb308AHUS YACMHBIX 3AKOHO8

(3axon I'yka, 3axon Apxumeda u op.);

. npuémam noucka u GopmyauposKy 00Ka3amenbCme GblOSUHYMbIX cUNOme3 U meopemuyecKux
8160006 HA OCHOBE IMNUPULECKU YCIMAHOBLEHHbIX (haKmos;
. HAX00Uumb A0eK8AMHYI0 NPeOJIONCEHHOU 3a0aye GuzuuecKyo Mooeib, paspeuams npooiemy Ha

OCHOGE UMEIOWUXCA 3HAHUU NO MeXAHUuKe C UCNONb306AHUEM MamemMamuiecko2o annapama, OyeHusamby
PeanbHoCmb NOLYUEHHO20 3HAYEeHUSA QUUUECKOU 8eTUYUHDL.

MougexkyasipHasi GU3MKAa M TEPMOJAMHAMHMKA

CrpoeHue u cBolcTBa BelllecTB TeroBbie IBICHUS

Crpoenue BeuiectBa. TenaoBoe IBHXKEHHE aTOMOB M Mojekyil. bpoyHoBckoe aswwkenue. Juddysus.
BsanmopelicTBie yacTHil BemecTBa. Monenu CTPOCHUS Ta30B, XUAKOCTEH M TBEPABIX Tel U OOBSICHEHHE
CBOJCTB BEILECTBA HA OCHOBE 3TUX MOJCIIEH.

TernnoBoe nBwxkenue. TermoBoe paBHOBecue. Temmneparypa u ee usmepenue. CBsizb TeMIEpaTypsl CO
CPEIHEN CKOPOCTBIO TEILUIOBOI'O XaOTHUYECKOTr0 IBUKEHHS 4acTULl. BHYTpeHHs SHeprusl.

Pabora u Terionepenaya kak criocoObl M3MEHEHUs BHYTPEHHEH sHepruu Tena. Buabl temionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIMs, H3IydeHHe. KoamdecTBO TeEIIOThl. YIenbHas TEIUIOEMKOCTb. 3aKOH
COXPAHEHHUsI SHEPI'MH B TEIUIOBBIX MPOLECCaX.

Hcnapenne u konaeHcanus. Haceimennstii nap. Bnaxknocts Bozayxa. Kunenue. 3aBUcHMOCTb
TEMIIepaTypbl KAIIEHUS OT JaBieHus. [[naBnenue u kpucrammsanus. Y 1ejbHas TEeIIoTa IUIaBICHUS U
napooOpa3oBaHus. Y IebHas TEIoTa cropanus. Pacyer konndecTBa TEIIOTHI IPH TEMIOOOMEHE.

[IpuHuuns!l paboTel TermioBeIX jBuratened. [lapoBas TypOuna. J[BUraTesnb BHYTPEHHETO CrOpaHUS.
PeaxtuBnbiii asuratens. KIIJ[ temmoBoro nsuratens. OObsiCHEHHE YCTpPONCTBA M NpPUHIMIA JSHCTBUS
XOJIOJWIIBHUKA.

[IpeoOpa3oBaHusi SHEpruM B TEIUIOBBIX MalllMHAX. OKOJOIMYECKHE MpOoOJIeMbl HCIOJIb30BaHMS
TEIJIOBBIX MAIlUH.

JleMoHcTpanum (¢ ucnoJib3oBanueM odopynosanus «Touka pocray)

Cxxumaemoctb razoB. [Iud¢ys3us B razax v KUIKOCTSIX. MoAenb XaOTUYECKOTO ABMKEHUS MOJIEKYII.
Mojenb OpOYHOBCKOTO JIBUKEHHS.

Coxpanenne o6beMa >KUJIKOCTH MU U3MeHeHUH (opMbl cocyna. ClenyieHue CBUHIIOBBIX LIUIUHAPOB.
[IpuHIMI felCcTBHS TEpMOMETpA.

W3meHeHne BHYTpEHHEW OSHEpruM Tejla TMpPH COBEpPUICHHMH pPadOThl U MpHU  Teronepenaye.
TemnonpoBoIHOCTh pa3IMYHbIX MaTepualoB. KoHBekLMs B JKUAKOCTIX U Trasax. Temionepenadya myTeM
W3JIy4EHHUS.

CpaBHEHHE YAEIBHBIX TEINIOEMKOCTEN Pa3IMUHBIX BEllEeCTB. SIBiieHne ucnapenus. Kunenue Boael.

[TocTostHCTBO TEMIEPATYPBI KUIIEHUS KUIKOCTH. SIBIIEHNs IUTABIIEHNs U KpUCTaUIN3aunu. M3mepenue

BIIQXHOCTH BO3JyXa IICUXPOMETPOM WU TUIPOMETPOM. Y CTPOHCTBO
YEeTHIPEXTAKTHOTO JIBUTaTelsl BHYTPEHHETO CropaHus. Y CTPOMCTBO MapoBOM TypOUHBI



JlabopaTopHpie padoTel M ONbIThI (C HCHOJAb30BaHMeM oOopyaoBanusi «Todka pocray)
HccnenoBanue n3MeHEHUS! CO BpEMEHEM TeMIIepaTyphl OCTHIBAIOIIEH BOABL. 3ydeHune ssBieHus TeriooOMeHa.
H3mepeHue yaenbHO TemI0eMKOCTH BellecTBa. Vi3MepeHue BIaKHOCTH BO3TyXa.

HccnenoBanue 3aBUCIMOCTH 00beMa Ta3a OT JIaBJICHUS P MIOCTOSTHHOM TeMiieparype. BeITycCKHUK
HAY4YUTCS:

. pacno3HaBaTh TEIUIOBHIE SIBJICHUS U OOBSICHATH Ha OCHOBE UMEIOIIUXCSl 3SHAHUIOCHOBHbBIE
CBOICTBa WJIM YCJIOBUS MPOTEKAHUS dTUX sBICHUN: nuddy3us, u3MeHEHHE

o0BEMa Tenm mpu HarpeBaHWU (OXJTAKICHWH), OOJNbINAs CXKUMACMOCTh Ta30B, Majas CKUMaeMOCTh
KUAKOCTEH U TBEPABIX Tell; TEIJIOBOE PaBHOBECHE, WCIApEHHE, KOHJEHC AU, TUIaBlIEHUE, KPUCTAIUIH3AIMS,
KUTICHHE, BIAXXHOCTh BO3yXa, Pa3JIMYHbIE CIOCOOBI TEILIONEpe1auH;

. OIMCHIBATh M3YUYEHHBIC CBOMCTBA TEJ M TEIUIOBbIC SIBJICHHUS, UCTIOIb3YS (PU3NUECKHEBEINYUHBI:
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI DHEPIUs, TEMIEparypa, yleibHas TeIIOéMKOCTh BEIECTBA, Y/EJIbHas
TEIUIOTa TUTABJICHUS W MapooOpa3oBaHUs, yleibHas TEIUIOTa CTOPAHUsl TOIUTMBA, KOA(PQOUIIUEHT MOJIE3HOTO
JEICTBHUS TEIUIOBOTO JABUIaTeNsl; IPU ONMKMCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICT UCHOIb3YEMbBIX
BEJIMYMH, UX 0003HAYCHUS ¥ €MHUIIBI U3MEPEHUSI, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DH3UUIECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAMU;

. aQHAIM3UPOBATh CBOMCTBA TEJ, TEIUIOBHIE SIBIICHUSI M MPOIECCHI, UCTIOIb3Ys 3aKOH COXpPaHEHUS

SHEPIruH; pa3inyarh CIOBECHYI (OPMYJIMPOBKY 3aKOHA M €r0 MAaTEMaTHUYECKOE BBIPAKCHHE; ® pa3inyaTh
OCHOBHBIC IPU3HAKU MOJIEJICH CTPOCHHUS T'a30B, )KUIKOCTEH M TBEPIBIX TEI,

. pemiaTh 3a/a4u, WCIONb3Yysl 3aKOH COXPAHCHHsSI YHEPTHH B TEIUIOBBIX Ipolieccax, (Hopmyisl,
CBSI3BIBAIOIIME (PU3UYCCKUE BEIUYMHBI (KOJMYECTBO TEIUIOTHI, BHYTPSHHSS YHEPIHUs, TEMIIEpaTypa, yleibHas
TETUIOEMKOCTh BEIECTBA, yZAeNbHasl TEIUIOTa IUIABJICHHUS W MapooOpa3oBaHUs, y/AElbHAs TEIUIOTa CTOPaHUs
TOILTMBA, KO3(D(HUIMEHT TOIE3HOrO JCHCTBHS TEILUIOBOTO JIBUTATEINSI): HA OCHOBE aHAlM3a YCIOBHS 3aJadu
BBIJICTISATh PU3NICCKUEBEITNYUHEI B (POPMYITBI, HEOOXOAUMEIE [T €€ PEIICHUs, ¥ IPOBOUTH PACUETHI.

Buinycknux noayuum 603moocHocms Hayuumscsi:

. UCNONL306aAMb 3HAHUSL O MENJOBbIX SGIEHUAX 6 NOBCEOHEBHOU JICU3HU Olsi 0OecnedeHus
bezonacrocmu npu oopawenuy ¢ npuobOPamMu U MeXHUYeCKUMU YCMPOUCmeamu, 0l COXPAHEHUsL 300P08bsL U
COONIOOEHUsL HOPM IKOJIO2UYECKO20 NOBEOEHUsI 8 OKpYdicaloujell cpede; NpueooUums NpuMepbl IKOI0SUYECKUX
nociredcmsuil pabomol ogueameneti sHympenHezo ceopanus ([BC), mennogulx u 2uopoaiekmpocmanyuil;

® npueodumb npumepsvl npakmudeckoco UCnolb306aHUA qbusultecmtx 3HAHUI O MenjoBblx
A6NEeHUAX,
M pasiudams cpaHuybl NpUMEeHUMOocmu ql)usulteCKux 3dKOHOB, NOHUMAMb 6ceo6u4uﬁxapal<mep

qbdeameHmaﬂbelx qbus’uqecrmx 3dKOHOB (3aKOH COXpAHEHUsL JSHepcuu 6 Mmenjloevlx npoueccax) u
OCPAHUHYEHRHOCMb UCNOTIb30BAHUS YACNTHBIX 3AKOHOE6,

. npUémMam noucKka u OpMyIupo8KU OOKA3AMeNbCME 6bl0OGUHYMBIX 2UNOMe3 U MeopemuiecKux
8b180008 HA OCHOBE IMNUPUUECKU YCMAHOBNIEHHbIX (hAKmMOs;
. HAaxoo0ums a0eK8amuyro npediodceHHOU 3a0aue Qu3uieckyro Mooeib, paspeuams npobiemy Ha

OCHOGE UMEIOWUXCSl 3HAHUL O MEeNJIoBblX ABNEHUAX C UCNONb308AHUEM MAmMemMamuiecko2o annapama u
OYEeHUBAMb PEaNlbHOCHb NOTYYEHHO20 3HAYEHUs PUULECKOU GeNUUUHDL.

DJIEKTPUYeCKHe H MATHUTHBIC SIBJICHUS

OnexTpuueckue sBiieHUss MarHuTHbIE SBJICHUSI DJIEKTPOMAarHUTHbIE KosiebaHusl U BOJIHBIONTHYECKHE
ABJICHUS DJIEKTpU3aLMs TeJl. DIEKTPUUYECKUH 3apal. J[Ba BUa 3IIEKTPUUECKHUX 3apSAI0B.

B3anMopeicTBre 3apa/10B. 3aKOH COXpPaHEHUS MIEKTPUUECKOr0 3apsaaa. JIEKTPUIECKOE MOJIE.
JleficTBHE DIIEKTPUYECKOTO 0JI HA DJIEKTpUYECKUE 3apAabl. [IpOBOAHUKH, JUIIEKTPUKHU U MTOIYIIPOBOIHUKH.

[TocTOsIHHBIN ANEKTPUYECKUM TOK. MICTOUHMKM MOCTOSIHHOrO TOKa. JIeWCTBHS 3JEKTPUYECKOTO TOKA.
Cuna toka. Hanpskenue. DneKTpUUECKOe CONPOTUBIIEHUE. DJIEKTpUYecKas Lenb. 3akoH Oma [y ydacTka
anekTpudeckoi nenu. [locnegoBarenbHoe W MapauieIbHOE COSAMHEHUST MPOBOJIHUKOB. PaboTa M MOITHOCTH
JNEKTpUYECKOro ToKa. 3akoH/xoyinsa-Jlenna. Hocurenu aneKTpruUecKux 3apsiioB B METAILIAX.

OnpiT Dpcrena. MarauTHOe 1O TOKA. B3amMoOJEeCTBHE TOCTOSSHHBIX MAarHUTOB. MarHuTHOE ToJie
3emnu. OineKTpoMarHuT. [JlelicTBME MarHMTHOTO TMOJs Ha NpoBOAHMK ¢ TokoM. Cuna Awmmepa.
DneKTpoJABUraTeab. DJIEKTPOMAarHUTHOE pene. DiekTpomarHuTHas uHaAykuua. Onbitel ®apanes. IIpaBuio
Jlenua. DnexkTporeneparop.

[lepemennslit Tok. Tpanchopmarop. [lepenayda snekTpuyeckoil SHEPTUU Ha PaCCTOSTHUE.
DJeKTpOMarHuTHbIe KoJiebaHusl. DIIeKTPOMarHuTHBIE BOJIHBI U UX CBOMcTBA. CKOPOCTHPACIPOCTPAHEHUS



JJIEKTPOMAarHUTHBIX BOJIH. [ [pHHIMIIBI pagrOCBA3U U TENEBUICHUS.

CBer - 351eKTpOMarHUTHas BOJHA. BiIusHuE 37€KTPOMAarHUTHBIX M3JIyYE€HUN Ha JKUBBICOPTaHU3MBI.

IIpsmonuneitHoe pacnpocTpaHeHue cBera. OTpakeHUE U IPEIOMIICHUE CBETA. 3AKOH OTPaXEHUS
cera. [Inockoe 3epkaino. JIunza. dokycHoe paccrosinue auH3bl. OnTHYecKas cuiaauH3bl. ['11a3 kak
onruyeckas cucrema. Ontuueckue npuoopsl. Jucnepcus ceeta.

[JleMoHcTpanum (¢ ucnoJib3oBanuemM odopyrosanns «Touka pocray) Dnexrpusanusaten. J[Ba poaa
JNEKTPUYECKUX 3apAI0B. Y CTPOMCTBO U ACHCTBHUE MIEKTPOCKOIIA.

[IpoBoaHMKY M U30ATOPBL. DIeKTpU3aLus yepes BiausHue [lepeHoc anekTpudeckoro 3apsia ¢ 0AHOro
TeJa Ha Ipyroe 3aKOH COXPaHEHMsI dJIEKTPUUYECKOTO 3apsaa. McrounukunocrossHHOro Toka. CocraBieHue
ANIEKTPUYECKON Lenu. M3smMepeHue cuilbl TOKa aMIIepMETPOM.

HaGnroneHne nocTostHCTBa CUIIbI TOKAa Ha PAa3HBIX y4acTKaX HEPA3BETBIECHHOM 3JIEKTPHUECKOMIIEIIH.

N3mepenue cuibl TOKa B Pa3sBETBICHHOM JJIEKTPUYECKOM Lenu. M3mepeHune HanpsKeHUs
BOJIETMETPOM.

N3yuyeHue 3aBUCHMOCTH DJIEKTPUYECKOrO CONPOTUBIICHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOLIAJH
IIOTIEPEYHOr0 CEUYEHUS U MaTepuana. Y AeJIbHOE COIPOTUBIEHHUE. PeocTaTr n Marasud cOpOTUBIICHUN.

N3mepenue HanpsyKeHUM B IOCJIEAOBATEIbHOW AIEKTPUYECKOW LEnu. 3aBUCUMOCTb CHJIBI TOKa OT
HaNPsDKEHUS Ha y4acTKe 3JIeKTpudeckol nenu. OnsiT Operena. MarautHoe nose Toka. JlefictBrie MarHuTHOTO
10JIs1 Ha IPOBOJAHUK C TOKOM. Y CTPONCTBO 3JIEKTpOJIBUraTeNs. DeKTpoMaruutHas nuaykus. [Ipasuno Jlenna.
CamouHayKuus.

[Tonyyenue nepeMEeHHOro TOKa IpPH BPALICHUM BUTKA B MAarHUTHOM IIOJIE. Y CTPOMCTBOI€HEpPATOpa
IIOCTOSIHHOTO TOKa.

YceTpoiicTBO reHepaTopa NepeMeHHOT0 ToKa. Y CTpOMCTBO TpaHchopMaropa.

Ilepenaua s1eKTpUUECKOil SHEPrUK. DIEKTPOMArHUTHbIE KOJIeOaHNUs.

CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.

[Tpunuun neiictBust MUKpodoHa U rpomMKoroBopuress. IIpuHiunel paguocBsa3u. ICTOYHUKY CcBeTa.

[IpssmonuneHOE pacnpocTpaHEeHUE CBeTa. 3aKOHOTPAXXEHMsI CBETA.

N3006pakenue B miiockoM 3epkaie. [Iperomienue ceera.

Xon nydeii B coOuparomie auH3e. XoJ iydeil B paccerBaroliel JuH3e.

[Tonmyyenue n300paxeHnit C HOMOILBIO JIUH3.

[TpuHIMN neiicTBUS MPOESKIIMOHHOTO anmapara u otoanmapara. Monens riasa./{ucnepcust 6emoro
CBETa.

[Tonyuenune Oenoro cBera Npu CI0KEHUH CBETA PA3HbIX [[BETOB.

Jlaboparopubie pa0doTbl M _ONBITBI (¢ HMCHOJAb30BaHHEeM o0OopynoBanusi «Touka pocrtay)
Habmonenune anekrpudeckoro BzaumoeicTBus e COopka 3JeKTpUUECKON IeNMH UM3MEPEHNE CHIIbI TOKa U
HaINpsKEeHHUS.

HCCJ’IGHOB&HHG 3aBHUCHUMOCTHU CUJIbI TOKA B ITPOBOJHUKE OT HAIPSIKCHUA HA €T0 KOHIAX IMPU IMMOCTOSAHHOM
COIIPOTHUBIICHUH.

WccnenoBanue 3aBUCUMOCTH CUJIbI TOKA B 3JIEKTPUYECKON LENU OT COMPOTHUBIIEHUS MPU MOCTOSHHOM
HaInpsKeHUH.

W3ydenune nocieqoBaTeIbHOTO COEIMHEHHs] MPOBOAHMKOB. M3ydeHue mnapaienbHOro COEIUHEHUS
IIPOBOJTHUKOB

N3mepenne conpoTUBIIEHNE ITPU TOMOIIY aMIIEPMETPA U BOJIBTMETPA.

M3yuenune 3aBHCHMOCTH 3JIEKTPHUYECKOTO COMPOTUBJICHUS MPOBOJHHKA OT €ro JUIMHBI, TUIOIIAIH
MOMEPEYHOr0 CEYEeHHUs M Marepuaia. YaenbHoe compoTuBieHue. M3mepeHune pabOTbl M MOIIHOCTH
JJIEKTPUUECKOTr0o ToKa. M3yueHne B3auMoIeHCTBHSI TOCTOSIHHBIX MarHUTOB.

I/ICCJ’IG}IOB&HH@ MAaravMTHOI'O ITOJIA IPsAMOro IMPOBOJHHUKA U KAaTYIIKH C TOKOM. HCCJ’IC}IOB&HI/IG SIBJICHUA
HaMarHUYUBaHUS jkene3a. V3yueHue mpuHIMIIA ASUCTBUS DIIEKTPOMAarHUTHOTO pene. M3yuenue neictBus
MAarHuTHOIrO IoJjid Ha MPOBOAHHMK C TOKOM. I/I3y11eHHe IMpuHOHUIIa }IeﬁCTBHH SJICKTPOABUTATCIIA. I/Isyqune
SIBIICHUSI 2JICKTPOMAarHUTHOW MHAYKIMH. V3ydeHue npuHIuna aeictus tpancpopmaropa. M3yueHnue siBineHus
pacnpocTpaHeHHsl CBETa.

HccnenoBanue 3aBUCUMOCTH yIila OTPaXXEHUS OT yrja MajeHus cBeta. M3yueHue cBOWCTB
n300pakeHMsl B INIOCKOM 3epKaiie. MccnenoBaHnue 3aBUCMMOCTH yIJla IPEJIOMIIEHHS OT yIanaeHus CBETa.
N3mepenne GokycHOro pacctosiHus coouparomieii muH3sl. [lonydyenue n300paxeHunii ¢ moMOIIbIO
coOuparomieit 1uH3bl. Habmoienue siBineHns qucrnepcuu cBeta. BoIyCKHUK HayquTCs:



® pacrio3HaBaTb JJCKTPOMArHUTHBIC SBJICHUA H OOBSACHATL Ha OCHOBE UMCIOIIINUXCs 3HAHHI
OCHOBHBIE CBOICTBa WU YCI0BUA MPOTCKAHUA 3THUX SIBIICHMIA: QJICKTpHU3aluns TCII, B3aUMOICHCTBHE 3apsAa0B,
Harp€BaHu€ IIPOBOAHHKA C TOKOM, BSaHMOHeﬁCTBHC MAar"HuToB, JJICKTPOMAarHuTHas1 HWHIOYKIU, I[CﬁCTBPIC
MAarouTHOrO 1oJiA Ha IIPOBOJHUK C TOKOM, HpSIMOJIPIHGfIHOC PacipoCTpaHCHUC CBCTA, OTPAKCHUC U
IMPECIOMIICHUE CBCTA, JUCIICPCUACBETA,

. OIMCHIBATh U3YYCHHBIC CBOWMCTBA TEJ M 3JIEKTPOMATHUTHBIC SBIICHUS, UCTIONB3YS (DU3HUCCKUE
BEJIMYMHBI: SJICKTPUUYECKUN 3apsjl, CHJIa TOKa, DJIEKTPUUECKOE HAIpPsKEHUE,JIEKTPUUECKOE COMPOTUBIICHUE,
yIIeJIbHOE COMPOTHUBIICHUE BEIIECTBA, pad0oTa TOKa, MOLUTHOCTh TOKA, (POKYCHOE paccCTOSTHUE U ONTHYECKas cuja
JIMH3BI, TIPHU ONMCAHUU MPABWIBHO TPAKTOBATH (PU3UYCCKUI CMBICT UCTIONB3YEMBIX BEIMYHMH, KX 0003HAYCHUS
U CAVHHIIBI U3MEPEHUS; yKa3bIBaThb (POPMYIIbI, CBS3bIBAIOIIME JaHHYIO (DU3MUYECKYI0 BEJIMYHUHY C JPYTHMMH
BEJIMYMHAMU;

. aHAJIM3UPOBATh CBOMCTBA T, 3JIEKTPOMArHUTHBIE IBJICHUS U IIPOLIECCHI, UCTIONb3Yspru3nueckue
3aKOHBL: 3aKOH COXPAaHEHMsI IEKTPUUECKOro 3apsja, 3akoH OMa 171 ydacTka 1end, 3akoH Jlxoyns—IJlenna,
3aKOH MPSMOJIMHEHHOIO pacHpOCTpaHEHUsl CBETa, 3aKOH OTPAXKEHMsI CBETAa, 3aKOH IPEJIOMJIEHUs CBETa; IpU
3TOM PA3IMYaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €70 MATEMATUYECKOE BBIPAXKEHHE;

. pemarh 3alavd, HCIOoNb3ys (u3nueckue 3akoHbl (3akoH Oma sl ydacTka IIeld, 3aKOH
Jxoyns—JleHna, 3aKOH MPSIMOJMHEHHOTO pPacpOCTPAHCHHS CBETa, 3aKOH OTPAKEHHUS CBETa, 3aKOH
IpeOMIICHUST CBeTa) W (DOPMYJbI, CBS3bIBArONIMC (DU3MYCCKHE BEIMYMHBI (CHJIA TOKA, DIICKTPUUYECKOE
HAIPSHKCHUE, JICKTPUIECKOE CONPOTUBIICHUE, YACIbHOE CONPOTUBIICHHE BEIIECTBA, paboTa TOKA, MOIIHOCTb
TOKa, (POKYCHOE PACCTOSHUE W ONTHYECKask CHJIa JMH3BI, POPMYIIBI pacy€Ta HIIEKTPHUYECKOTO COMPOTHBICHUS
IPU TOCIICAOBATEIILHOM M TApAJICIbHOM COCIMHEHUH TPOBOJHHUKOB); Ha OCHOBE aHAIM3a YCJOBHS 3a/1a4d
BBIJICTIATh (DU3MYECKHUE BEIUYHHBI U (OPMYIIBI, HEOOXOAMMBIC I €€ PEIICHHS, W MPOBOIUTH PACUETHI.
Boinycknux noayuum 603mM0oNCHOCMb HAYUUMbCAL:

. UCNONL306aMb  3HAHUA 00 IIEeKMPOMACHUMHBIX ABLEHUAX 6 NOBCEOHEBHOU JHCUZHU OJif
obecneyenusi 6€30NacCHOCMU NPU 0OPaAeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCmMEamu, 0isi COXPaAHeHUs
300p08bsl U COONVOEHUSL HOPM IKOJIOSUYECKO20 NOBEOCHUS8 OKpYHcalowell cpeoe;

® npueodumb npumepbvl npakmu4ecKkozco UCNOJIb306AHUA qbusuttecrmx SHAHUU o
IJIEKMPOMACHUMHDBLX A6IEHUAX,
® pasiudams cpaHuybl npuUMeHumMocmu ¢M3M’{€CKI/LX 3dKOHO6, NOHUMANb eceo6umﬁxapal<mep

DYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUS dINEKMPUYECKO20 3aps0a) U 0ZPAHULEHHOCIb UCHOIb3068AHUS
yacmHwIx 3aKkoH08 (3akon Oma 01s yuacmka yenu, 3akoH [[coyns—J/lenya u op.);

. npuémam nocmpoeHusi QGu3UYecKux Mmooenel, NOUCKA U QOPMYIUPOSKU OOKA3AMENbCME
BbIOBUHYMBIX 2UNOME3 U MeOPEeMU1eCKUX 86160008 HA OCHOBE IMNUPUYECKU YCINAHOBIEHHbIX (DAKMO8;
d HAxXo0ums a0eK8amuyI0 NpeodiloHCeHHOl 3a0aye GU3UYecKyI0 MOOelb, pa3peuams npooaemy Ha

OCHOBE UMEIOWUXCA 3HAHUL 00 91eKMPOMASHUMHBIX AGNEHUAX C UCHONb308AHUEM MAMeMamuiecKo2o
annapama u OyeHu8amv peanibHOCMb NOAYYEeHHO20 3HAYEHUS PUIULECKOU BENUUUHDL.

KBanToBbIe siBJ1CHUS

Omnertel Pesepdopnaa. [nanerapuas Mmoaens atoma. JInneiuaTeie onTudeckue cnekTpsol. [lornomenue u
UCIycKaHue cBera aToMaMu. CocTaB aTOMHOTIO s1Apa. 3apsAA0BOE U MACCOBOCUHCIIA.

SnepHble cuibl. DHEPrus CBSA3M aTOMHBIX saep. PagnoaktuBHOCTh. Anbga-, Oeta - u
raMMausiy4eHus.. MeTo1bl perucTpanyy A€pHbIX U3JTy4YEeHUH.

SAnepusie peakuuu. Jlenenue u cunres saep. Mcrounuku snepruu ConHua u 3Be31. SaepHas
JHEPreTHKA.

Jlosumerpus. Bnusinne paIlOaKTUBHBIX M3JIy4eHU  Ha JKHUBBIE  OPraHHU3MBI.
DKosoruyeckre npoodaemMbl paboThl aTOMHBIX JIEKTPOCTAHLIUH.

Hemonctpanmn Monens ombita Pesepdopna. Habmonerune TpekoB yacTuil B kamepeBuibcoHa.

VY CTpoiCTBO U IEHCTBHE CUETYMKA MOHU3UPYIOMIMX YacThll. JIabopaTopHble pabOThl U OIBITHI
Habmronenne nuHelyaThIX CIEKTPOB U3TydeHUs. 3MepeHne ecTecCTBEHHOro paiuoakTHBHOTO(oHa
JIO3UMETPOM. BBIYCKHUK Hay4uTCS:

*  pacro3HaBaTh KBAaHTOBBIC SIBJIEHHS M OOBSACHATH HA OCHOBE HMEIOLIMXCS 3HAHWNW OCHOBHbBIE
CBOMCTBAa WJIM YCIIOBHMSI NPOTEKaHUS OSTUX SBJICHUN: €CTECTBEHHAas M HCKYCCTBEHHas DPaJMOAaKTHUBHOCT,
BO3HMKHOBEHHUE JIMHENYATOTO CIIEKTPA U3IIy4CHUS;

*  ONWCHIBaTh H3y4YCHHBbIE KBAHTOBBIE SIBJICHUS, HCIOJB3YysAd (DU3MUECKHE BEIMYUHBI: CKOPOCTh
9JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, NEPHOJ IOJIypaclaja; IpH ONHUCAHUU IPABUIBHO




TPAaKTOBaTh (PU3MUECKUIT CMBICI MCIIOJIB3YEMbIX BEIMUYMH, UX 0003HAUEHUS U €AMHULBI U3MEPEHUS; YKa3bIBaTh
(GopMyIbI, CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEIUUUHY C JPYTUMH BEIMYMHAMH, BBIUUCISATH 3HAUCHUE
(u3U4ecKoil BETUUNHBL;

® AHAJIM3UPOBATL KBAHTOBBIC ABJICHHA, HWCIIOJIb3Yd (1)I/I3I/I‘-I€CKI/I€ 3daKOHBI M IIOCTYJAThI: 3aKOH
COXpPAaHCHUA DSHEPIruM, 3aKOH COXPAHCHHS JJICKTPHUYCCKOI'O 3apsAda, 3aKOH COXpaHCHHS MaCCOBOI'O 4HCIIaA,
3aKOHOMCPHOCTH HU3JTYy4YCHHA U IMOITIOIICHUA CBETA aTOMOM;,

® pas3inidaTb OCHOBHBIC ITIPU3HAKH rmaHeTapHoﬁ MOJCJIN aTOMa, HYKHOHHOﬁ MOACIIN aTOMHOTI'O spa,

®  [PUBOIUTH IPUMEPHI IPOSBIICHUS B IPUPOE U IPAKTUYECKOIO UCII0JIb30BaHUA PaIUOaKTUBHOCTH,
SIIEPHBIX U TEPMOSIACPHBIX PEaKIUil, TMHENYaThIX CIIEKTPOB.
Buinyckuux nonyuum 603MONCHOCb HAYUUMbCA:

*  UCNONB308aMb NONYYEHHblE 3HAHUA 6 NOBCEOHEeBHOU JICUSHU NpU 0bpawjeHuu ¢ npubopamu
(Cuemuux UOHUZUPYIOWUX YACMUY, 003UMEMD), 01 COXPAHEHUS 300P08bs U COONI0OEHUS HOPM IKOLOUUECKO20
noeedeHusl 8 OKpydicarowell cpeoe;

® COOMHROCUMb IHEPSUIO CBA3U AMOMHBLX ;ldep c aed)eKMOM MAcCceChbl,

*  npusoOUMb NpuUMeEpbl GIUAHUS PAOUOAKMUBHBIX UZIYUEHUL HA JHCUBbIe OP2AHU3MbL, NHOHUMAMb
NPUHYUN Oeticmaust 003uMempa,

® NOHUMANb IKoJlocudeckKkue l’lp05ﬂ€Mbl, 603HUKarouwue npu UCnojilb3oeaHuu AMOMHbBIX
3ﬂekmpocmaﬂuuﬁ, u nymu peweruds Smux npO5JZ€M, nepcneKknuevbl  UCNoOl1b306AHUAL  YNpABIAEMO2O0
mepmosideproco cunmesa. CTpoeHue u 3Bosonus Beesennoi

I'eonienTpuueckas U TeIHOLIEHTpUuYecKas cucteMbl wmwupa. Dusnueckas MNpUPOJAHEOECHBIX
ten Conneunont cuctemsl. [Ipoucxoxnenue Conneunoit CUCTEMBL.

®uznueckas npupoaa Connua u 3Be31. Ctpoenue Beenennoi. DBomonuns BeeneHHOMN.
JemoHcTpanmu ACTpOHOMUYECKHE HAOJFOICHNS.

3HAKOMCTBO C CO3BE3USIMU U HAOIIO/IEHNE CYTOUYHOTO BpallleHus 3Be3qHoro neda.Habmonenue
newkeHust JIyasl, CoiHIIA ¥ TUTAHET OTHOCUTENIBHO 3BE3/I.

BrInyckHUK HAy4YHTCS:

*  pa3nuMyaTh OCHOBHBIC MPU3HAKHA CYTOYHOTO BpaIeHUs 3BE3IHOTO HeOa, nemxeHusJIyHsl, CostHIa
Y IUIAaHET OTHOCUTEIILHO 3BE3I;

*  TIOHMMATh PA3IMYUS MEKIY TETUOICHTPUYCCKONH W TeOICHTPUYECKOW CHUCTEMaMH MHpA.

Buinycknux noayuum 603mModicHOCmMb HAYUUMbCAL:

*  yKazwvleamuv 0bwUe CEOUCMBA U OMIUYUSL NIAHEM 3eMHOLU 2PYNNbL U NIAHEeM- 2USAHMO8, MALbIX el
Conneunoti cucmemvl u 6OILULUX NAAHEM, NOTIL30BAMBCS KAPMOLUL 36€30H020 Heba npu HADIIOOEHUSX 36E630H020
Heba;

*  paziuyuamov OCHOBHblE XAPAKMEPUCMUKU 36€30 (pazmep, yeem, memnepamypa), COOmHOCUmMb yeem
38€300bl C €€ memnepamypot,

® pasiudams cunomessvl 0 npoucxowcdeHuu Conneunoil cucmembni.



7 xnace (70 yacoB, 2 yaca B HeJeJI0)
Beenenne (4 1)

Uro uzyuaet ¢usuka. Gusndeckue sBiaeHus. HabmoneHus, onbITel, u3MepeHus. OU3nka U TEXHUKA.

JlaGoparopHblie padoThbI:

1. OmnpeneneHne MEHbI JAeICHUS U3MEPUTEILHOTO IIMHIPA (C UCIOJIB30BaHUEM 000PYHIOBaHUS
«Touka pocrtay).

IMepBoHavaLHBIE CBeIEHHS O CTPOeHNH BemecTBa (6 1)

Monekynsl u aromsl. duddysus. JBmwkenue monekyna. CBsi3b TeMIlepaTypbl Tela CO CKOPOCTBHIO
JBU)KEHUS €ro MOJIeKyJl. [IpuTsokeHue W OTTaJKMBaHUE MOJIEKYN. Pa3iMuHble COCTOSHMSL BEILIECTBA U UX
00BsICHEHHE Ha OCHOBE MOJIEKYJISIPHO - KHHETUYECKUX MPECTaBICHUH.

JlaGopaTopHble padoThbI:

2. N3mepenne pazMepoB Majbix Tel (C HCTOJb30BaHUEM 00opyaoBaHus «Toduka pocTay)

B3aumopeiicTBue Te (22 4)

Mexanunueckoe nmxenune. PaBnomepnoe asuxenue. CKOpocTb.

Huepuwms. Bzaumoneiicteue ten. Maepuusi. Macca tena. M3amepenue Mmacchl Telia ¢ HOMOIIbIOBECOB.
IInoTHOCTE BemiecTBa.

SBnenue tarorenus. Cuna Tsoxkectd. Cuna, Bo3HUKaromas npu aedopmanuu. Bec. CsizbMexay
CHJIOH TS)KECTH M MAaCCOil.

Yupyras nedopmarnus tena. 3akoH ['yka.

Hunamomertp. I'paduueckoe nzodpakenue cuibl. CliokeHHE CHII, ACWCTBYIONUX MO OAHOHIPSIMON.

Tpenue. Cuna tpenus. TpeHue CKOJIbKEHUS, KadeHUsl, MOoKos. [[oamunmunKu.

JlaGopaTopHble padoThI:

3. N3mepenue Macchl Tena Ha Becax (C UCIONb30BaHuEM 00opyaoBaHus «Toukapoctay)

4, W3mepenune obvema Tena (¢ ucrosib3oBaHueM ooopyaoBanus «Todka pocrtay).

5. N3mepenue miIOTHOCTH TBEPAOro Tena (C MCIONb30BaHUEM 00opynoBaHus «ToukapocTay).
6. I'pagyupoBaHre TpPYXHHBI M H3MEPEHHE CHIBI C TOMOINbID JWHaAMoMmeTpa (C

UCIIOJIb30BaHUEM 00opymoBaHus «Touka pocTay).

JlaBjieHre TBEPABIX TeJl, KUIAKOCTel 1 ra3os (21 1)

HaBnenue. JlaBnenue tBepasix Ten. [laBnenue raza. OObICHEHHE IaBJICHUS ra3a Ha OCHOBE
MOJIEKYJIIPHO - KHUHETUYECKUX MpecTaBleHnid. 3akoH [lackans.

Hasnenue B xxunkoctu u raze. Coobmaromuecs cocynbl. [1nro3sl. 'uapaBandeckuit mpecc.

Atmocdepnoe gaBnenue. OnbiT Toppuuennu. bapomerp-anepous. M3menenue armochepHoOro
JlaBJieHus ¢ BbicoToM. ManomeTpsl. Hacoc.

ApxumenoBa cuna. Y cioBus 11aBanus ten. Bonusii tpancnopt. Bo3gyxomiaBanue.

JlaGopaTopHble padoThI:

7. W3mepeHune BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha MOTPYKEHHOE B YKUJIKOCTbH TeJO(C
UCIIOJIb30BaHuEM o0opyioBaHus «Touka pocTay).

8. BbisicHeHue ycnoBui MiaBaHMs Ted B XHJIKOCTH (C MCIIOJIB30BaHMEM 00OpPYIOBaHMSA
«Touka pocray).



PaGora u MmomHoCTh. JHeprusi(15 v)

Pabora cuibl, neicTByIOIEH MO HANpaBICHUIO ABIMKEHHS Tena. MomHocTh. [IpocTbie MeXaHU3MBI.
VYcioBue paBHOBecusi pbryara. MoMeHT cuibl. PaBHOBecHe Tell € 3aKpeIUICHHOM OChIO BpauicHHs. Bupel
paBHOBeECHS.

PaBeHcTBO paboT Ipu UCNONIB30BaHUHM MeXaHn3MoB. KoadduuneHT nonaesHoro aeicTBusl.

[TorenumanpHas 3HEPrus MOJHATOIO TeEJa, CKATOM NMpYyKUHBI. KuHeTHdecKkas 3Heprus ABUXKYLIErocs
tena. [IpeBpanienyre 0AHOro Bujja MEXaHU4ECKON YHEPTUH B IPYroi. JHEPTUsAPEK U BETPA.

JlaGopaTopHble padoThI:

Q. BeisicHeHue ycioBusi paBHOBECHS pbluara (¢ UCIoib30BaHueM obopynoBanus «Touka pocTtay).

10. Usmepenme KIIJI npu mombeme Teda [O HAKIOHHOH IUIOCKOCTH (C MCHOJIb30BaHHEM
o0opynoBanus «Touka pocTay).

Pe3epBHoe Bpem - (34). Yuammecs 10JKHBI YMeTh:

- JlaBaTh ONpeAeTICHUE MOHIATUI: (Pr3HKa, TEN0, BEIECTBO, MAaTEPHsl, BETUUYHNHA, HAOIIOIEHHUE, OTIBIT,
U3MEpEHUe, IOIpeIlHOCTh, E€AMHUIBl  HU3MEPEHHs, HU3MEpHUTEIbHblE NPUOOPHI, IIEHAa  JeJIeHUs,
OKCIIEPUMEHTAJIbHbIE M TEOPETUYECKHME METOJAbl H3Y4YEHMs] MPUPOAbI, aToOM, MOJIEKYJa, Kaluuisp,
MEXaHUYECKOE JIBUKEHHE, TPAeKTOpHs, CUCTEMa OTCYeTa, IpaduK IABMIKEHUs, MHEPTHOCTb, B3aUMOJIEHCTBHE
TEJI, TPOCThIE MEXaHM3MbI; TUGQy3Hsi, CMauyMBaHHE, HECMAuWBaHUE, MHEPIHs, HEBECOMOCTb, IEpPETPYy3KH,
cBOOOJIHOE Ta/IeHUE, IUIaBaHUE, - JaBaTh OIpeJesieHue (PU3MUECKUM BEIMYMHAM: CKOPOCTb, IyThb, Macca,
IUIOTHOCTb, CHJIA, CHJIA TSDKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUS, BEC Tela, KOd(UIIHEHT TpeHus, KodppuuneHTt
KECTKOCTH, JIaBJIEHUE, apXUMeJoBa cuja, paboTa, MeXaHUYeCKas BSHEprusi, NOTEHLMAJIbHAs SHEprus,
KUHETHu4ecKas sHeprus, MomHocTh, KI1/], MOMEHT cuiibl; - onpenensTh HeHy JIeIeHUs U MOIPEIIHOCTh IPHUO0pa;

- IIPABUJIBHO MOJIb30BATHCSI MEH3YPKOM, TMHEHKOM; - U3MepATh 00bEM Teja ¢ IOMOLIbI0 MEH3YPKH;

- MPUBOANTH MPUMEPHI PUIUIECKUX SIBICHUN, PU3MUECKOTO Tella BEIECTBA;

- ¢dopmynupoBats ocHOBHble nojoxeHus MKT; - pemaTs kauecTBeHHbIE 3a/a4d MO TEME; - IO
TabJIMLaM HaXOAUTh TEMIEPATYPY Mepexo/ia BEIIeCTBA U3 OJHOI0 arperaTHOro COCTOSIHUSL B JIPYTO€;

IIPUBOJUTH IPUMEPBI CMaYMBAIOUINX U HECMAaYMBAIOUINX KUAKOCTEH; HCIIOJIb30BAHNS KaIWJIISIPHOCTH;
BEIIECTBA B Pa3JIMUHbIX arperaTHbIX COCTOSHUSX;

- 9KCIIEPUMEHTAJILHO ONPEAEIIATh Pa3MEpPhl MajbIX TEIl.

- 3aIUCBIBaTh (POPMYIIBI CKOPOCTH, ITyTH, BDEMEHHU ABMKEHUS, IUIOTHOCTH, MACChl M 00bEMaTeNa;
PaBHOJIEHCTBYIOILEN CHIIBIL; 3aKOHA ['yKa; Beca Temna, CUiIbl TSHKECTH;

- MIPaBWJIbHO M0JIb30BAaThCSl BECAMU, TMHAMOMETPOM,;

- U3MEpPSATH CUITY, Maccy;

- 10 YUCILY PACKPBITh (PU3UUYECKHUI CMBICII CKOPOCTH, INIOTHOCTH BEILIECTBA, )KECTKOCTH TENa;

- IIPUBOJUTHL NPUMEPHI MATEPUAIBHON TOYKH, NOCTYNATEIbHOTO IBWKECHMS; Pa3IMYHBIX BUIOB
JBUKEHUS; TPAKTUYECKOT0 UCTIOIb30BaHUS MHEPLIUH; BUAOB TPEHMUSI; TOAILIUITHUKOB;

- ¢dopmynupoBathk 3akoHbl ['yka, Ilackans, Apxumena, «30J10TO€ MPaBUIO» MEXaHHMKH; YCIOBHE
paBHOBECHE pbluara, 3aKOH COXpPAaHEHUs YHEPIHH;



- pelmars MpocTedIIMe 3aJadyd Ha OIpeleieHHe LEeHbl JAeJeHUs Npubopa U MOTPEIIHOCTU
U3MEpEHMS, KaYeCTBEHHBIE 33/1a4M Ha 00BSICHEHHE SIBJICHHUM C TOUYKU 3PEHUS CTPOCHHSI BEIIIECTBA. HAa BEISICHCHHE
MPUYMH JBUKEHUS TEJa; pacyeTHbIC 3a/JauM Ha 3aKOH ['yKa; 3a1auu Ha pacyeT CHJI MPUPOJIbl, pacueTHBIE 3a7aun
Ha 3aKOH ApxuMeJa, IJIaBaHWE TeJ, Ha 3aKOH COOOINAIOMIMXCS COCYIOB, Ha pacdeT palboTbl, SHEPruw,
motHoctu, KITJ, MoMenTa cuit; 3ajaun Ha MpUMEHEHHUE YCIOBUS PAaBHOBECHSI phluara;

- MIPABWJIBHO MOJI30BATHCS MPUOOPAMH MAaHOMETPOM, OAPOMETPOM;

- OOBSICHATh HA3HAYCHHE, YCTPONCTBO M TNPUHLHUI JCHCTBUS 0OapoMETpoB, MaHOMETPOB,
TUAPABIMYECKUX MAIIUH, HACOCOB M MX UCIIOJIb30BAHUE;

- U3MEpSAThH apXUMEIOBY CUILY;

- cOOMpaTh ONBITHBIC YCTAHOBKH [UIsl TMPOBEACHUS OKCIEPHUMEHTA 110 BBIICHEHUIO YCIOBHS
paBHOBecus pbryara, KITJ[ HakmoHHOM TIJIOCKOCTH;

- MPUBOAUTH MPUMEPHI MPAKTHUECKOTO MPUMEHEHHSI POCTHIX MEXAHU3MOB.

8 kumacc (70 uacos, 2 yaca B Hegeai0) Tenioble siByienus (25 )

TemnmoBoe nBmwkeHue. BHyrpeHHsiss sHeprus. Pabora u Temonepenaya Kak CIOCOOBIM3MEHEHHUS
BHYTpEHHEH 3Hepruu Tena. Buasl Teronepenaum.

KosuecTBo TEIIOTHI. Y AenbHAsA TEIJIOEMKOCTb. Y I€bHAs TEIIOTa cropanus Tommsa. [ iiaBienue u
Kpuctaumzauus. TemiepaTypa IuiaBieHus. Y 1eJbHas TEIJI0Ta MJIaBJICHUS.

Ucnapenue u konaeHcamus. OTHOCUTENbHAS BIAXXHOCTh BO3/yXa U €€ u3Mepenue. Kunenue.
Temnepatypa kuneHus. Y jesibHas TEIUIOTa MapooOpa3oBaHusl.

OOvbscHeHne U3MEHEHUN arperaTHbIX COCTOSIHUI BEILECTBA Ha OCHOBE
MOJIEKYJIIPHOKMHETHYECKUX MPEICTABICHUN.

[IpeBpanieHust sHEPrUM B MEXaHMUYECKUX U TEIUIOBBIX Mpoleccax. JlBurareinb BHYTPEHHETO
cropanus. [lapoBas TypOuHa.

JlaGopaTopHble padoThI:

1 CpaBHEeHHE KOJMYECTB TEIUIOTHI MPH CMEIIMBAHUU BOJBI Pa3HOM TemmepaTypsl (C
UCTIONIb30BaHuEM 00opynoBanus «Todka pocTay).

2 W3mepeHne yAenbHOH TEIUNIOEMKOCTH TBEpIOro Tela (C  HMCIOJIb30BaHUEM
obopynoBanus «Touka pocTay).
3 W3mepenue BIaXHOCTH BO3Ayxa (C HCHONIb30BaHHMEM o00opynoBaHus «Touka pocTay).

JuiekTpuyeckue sipjaenus (27 4) Dnektpuzanus Tei. J[Ba poaa sIeKTpUUECKUX 3apsaoB. BzaumopelicTBue
3apsi/IoB. DIIEKTPUUECKOE TIOJIE.

JIUCKpEeTHOCTD JIIEKTPUYECKOTO 3apsna. ONEeKTPOH. Crpoenue aTOMOB.
[TocTostHHBIM NeKTpuyeckuil  TOK. [‘aJbBaHMuYecKHWE  BJEMEHTHl.  AKKYMYJISTOPBI.
OnexTpuyeckas enb. OJIEKTpUYeCKud TOK B Meramuiax. Cuia Toka. AMmepMmerp.

DneKTpUUecKoe HapsHKEHUE.

BonbsT™meTp. DnekTpruueckoe conpoTuBiacHue. 3akoH OMa JUlsl y4acTKa 3JIEKTPUYECKON LENu. Y IEJIbHOE
conpotusiieHne. PeoctaTel. Buibl coenHEHN IPOBOHUKOB.

PaboTa 1 MOIIHOCTB 3JIEKTpUUYECKOTr0 TOKa. KoaMuecTBO TEIIOTHI, BBIAETIEMOE TPOBOHUKOM C TOKOM.
CueTuuk »5JeKTpUYEecKOM »HHepruu. Jlamma HakanuBaHMs. OJeKTpoHarpeBaTelibHble mpubopsl. Pacuer
JJIEKTPOIHEPIrUr, TNOTpediasieMoil  ObITOBBIMU  ayiekTponpubopamu. KopoTkoe 3ambikanue. [lnaBkue
npenoxpanutenu. Jlaboparopubie padoThl

4 COopka 2IeKTpUUYECKOH IeNH U U3MEPEHUE CHIIBI TOKa (C UCTOJIb30BaHUEM O0OpPYIOBAHUS
«Touka poctay).

5 W3mepenue HanpspKeHUsT Ha pa3IUYHbIX y4acTKaxX IenH (C UCTOIb30BaHUEMOOOPYI0BaHUS
«Touka poctay).

6 PerynmupoBanue cmibl Toka peocTatoMm (C MCHOJb30BaHWEM oOopymoBaHus «Touka
pocTay).

7 N3mepenue conpoTUBICHUS MTPOBOJHHUKA C TOMOIIBIO aMIiepMeTpa U BOJIbTMETpa (C

HCIIOJIh30BaHuEeM 000pynoBanus «Todka pocTay).

8 N3mepenne paboOTbl W MOIIHOCTH JIIEKTPUYECKOTO TOKa (C MCIONb30BAHHEM
obopynoBanus «Touka pocTay).

DJIeKTPOMArHUTHBIE siBJIeHUs (64)

MarnuTHO€e 10Jie TOKa. DIEKTPOMArHUTHI U UX NpuMeHeHue. [locTositHHble MarHUThl. MarHuTHoE mosie



3emiu. JlelicTBME MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATEb.

JlabopaTopHbie padoThI

9 W3ydeHue 311eKTpUIeCcKOro ABUTaTess IOCTOSHHOTO TOKA.

CaertoBbie siBiaeHusi (9 u)

Uctounuku cBera. IlpsMmonuHeitHoe pacnpocTpaHeHre cBeTa. OTpakeHUE CBETa. 3aKOHBI
oTpaxkeHus ceerta. [limockoe 3epkano. [Ipenomiienue ceera.

JIunzel. okycHOE pacCTOSAHUE U OoNTUYECKas cuiia JuH3bI. [locTpoeHue nu3o0pakeHuii,1aBaeMbIX
TOHKOM JuH30HM. OnTHueckue npuodopsl. JlaboparopHbie padoThI:

10 [Toryuenue n300paxeHui ¢ MOMOIIBI0 COOMpAIONIEH JIMH3BI (C UCIOIb30BAHUEM
obopynoBanus «Todka poctay).

IToBTOpeHue - 34. Yuamuecs 10/LKHbI yMeTh:

- JaBaTh OIpeAeNieHUe TMOHATUN TEIUIOBOE JIBIKEHHUE, TeIUIonepeaaya, TEeIIONPOBOJAHOCTD,
KOHBEKIHSI, U3JTy4eHHE, arPEraTHOE COCTOSHUE, (pa30BbIi IEPEXO0/I. HIEKTPHUECKHH 3apsi/, dIEKTPUUIECKOe MoJIe,
MPOBOJAHMK U JUAJIEKTPUK, XMMHUECKUN 3JIEMEHT, aTOM U aTOMHOE SJIpO, MPOTOH, HEUTPOH, dIEKTpUUECKast
CHJIa, UOH, dJIEKTpUYECKas LeNb U CXeMa. MarHUTHOE T10JIe, MArHUTHBIE CHJIOBBIC JIMHHUH, dJICKTPOMArHUTHOE
1oJie, MOCTOSHHBINA MarHUT, MAarHUTHBIN TOJIOC, TOUYEYHBIH HCTOYHHK CBETa, IMOJIE 3PEHMS, aKKOMOMAIIMS,
3epKaio, TeHb, 3aTMEHHE, ONITHYECKasi OCh, POKYC, ONTUIECKUNA LIEHTP, OJIM30PYKOCTh U TAITbHO30PKOCTH;

- JIaBaTh omnpenerneHue (U3MUECKUM BEIMYUHAM: BHYTPEHHSAS DHEPrus, KOJIMYECTBO TEIUIOTHI,
ylenbHas TEIUIOEMKOCTh BEIIECTBA, yJeNbHAs TEIUIOTa CrOpaHus TOIUIMBA, YAEJIbHAas TEIUIoTa
napooOpa3oBaHus, ylelbHas TEIUIOTa IUIABJICHUSA, TeMIleparypa, TemIepaTypa KWIIeHUs, TeMIeparypa
IUIaBJICHUS, BIIAXHOCTH, OJJIEKTPUUYECKHH 3apsij, CHJa TOKAa, HANpsOKEHHE, COMpPOTHBICHHE, YIEIbHOE
COMpPOTHUBIIEHUE, pab0Ta U MOIIHOCTH TOKA,yTJIbl MaJeHUs, OTPAKECHUS, IPEIOMICHUS, (POKYCHOE PACcCTOsIHUE,
ONITUYECKAas CHUJIA.

- (dbopMynTUpOBaTh 3aKOH COXPAHEHUSI SHEPTUU B TEIIJIOBBIX MPOIIECCaX;

- pemaTh MpoCTeHIe KayeCTBEHHBIC U PACYETHBIC 3a7[aui Ha TETIJIOBBIC SIBJICHUS;

- 10 YHUCIY JaTh MOHATHE (PU3UUECKOTO CMBICIIA TAOIHYHBIX JAHHBIX TEMBI,

- paboTaTh C COOTBETCTBYIOIIUMHU TabIULIAMU;

- OTIPEICIIATh LIEHY JIeJICHHUS TEPMOMETPA;

- YMETb T0JIb30BATHCS TEPMOMETPOM, KaJIOPUMETPOM, TICUXPOMETPOM;

- 00BSACHATH Ha3HAUCHUE, YCTPOUCTBO U npuHIMN fAeiicteus JIBC, ncuxpomerpa;

- MIPUBOIUTH TIPUMEPHI TPAKTHYECKOTO UCTIOB30BaHUST 3aKOHOB KypcCa M TeIUIOBBIX IBUTATEIICH.

- COCTaBIISTh MPOCTEUIITNE ITCKTPUUECKUE IIEMH U BRIYEPUUBATH UX CXEMBI;

- U3MEPATH CHITYy TOKA U HAaNpsKEHNE, COTIPOTUBIICHHUE;

- H0JIb30BAThCS PEOCTATOM;

- HAXOJIUTh Y/IETBHOE COTPOTUBIICHUE MPOBOIHUKA 110 TaOIUIIE;,

- OOBSCHAT, Ha OCHOBE IOJOXEHHUH AIEKTPOHHONW TEOpHUM DIIEKTPU3AIMIO Tell, CYIIECTBOBAHUE
MPOBOJHUKOB W  JWDJCKTPUKOB; HArpeBaHUs  IMPOBOJHUKA  JJICKTPUUYSCKUM  TOKOM;  JCHCTBHE
AIEKTpOHArpeBaTeNbHBIX TPHOOPOB;

- OOBSICHATD IEHCTBHE DJIEKTPOM3MEPUTEIBHBIX TPUOOPOB, FIEKTPOIBUTATEIIS;

- pemiath 3a7aud ¢ nmpuMeHeHueM 3akoHa Owma, JIxoyns-JIeHia, 3aKOHOB MOCIIEOBATEILHOTO U
napajyieIbHOTO COSAMHEHHUS TIPOBOIHUKOB U cienyronmx Gopmyi: R = pl/S; A=UIL;

2

P=Ul; Q=I Rt;

- dbopMyITUpOBaTh 3aKOHBI TPSIMOJIMHEHMHOTO pPACIPOCTPAHEHHsI CBETa, OTPAXKEHUS U
NIPEJIOMIICHUS CBETA;

- MPAKTUYECKH MPUMEHATh OCHOBHBIC TIOHATHUS M 3aKOHBI NIl OOBSICHEHUS JCUCTBUS
¢doroanmnapara, ria3a, O4KOB;

- MOJTy4aTh N300pakeHUs peIMeTa ¢ TOMOIIIBIO JIMH3BI U IIIOCKOTO 3epKaJa;

- CTPOWTH H OTHCHIBATH N300paXEHUS TIPEAMETA B ITIOCKOM 3€pKajie ¥ B TOHKOH JIMH3E,

- peliaTh Ka4eCTBEHHBIE U paCUETHHIC 331aUd Ha 3aKOHBI OTPAKESHHSI CBETa, HA PACYETONTHIECKON
CHJTBI JIMH3BI 1 ONTHYECKON CHIIBI CHCTEMBI JIMH3.

O kmace (102 yaca, 3 yaca B Hele110)32aKOHBI ABHKEHHs U B3anMoeiicTeus Tea (30 1)
MartepuanbHas Touka. CucreMa oTcyera.
[Tepememenune. CKOpPOCTh MPSIMOJIMHEHHOTO PAaBHOMEPHOTO JIBMKECHHUS. PaBHOYCKOpeHHOE



NPSIMOJIMHEMHOE IBUKEHHUE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHUE, IEPEMEILICHHE.

I'padvkn 3aBUCUMOCTH KMHEMAaTHYECKUX BEIUYMH OT BPEMEHU IMPH PABHOMEPHOM M
PaBHOYCKOPEHHOM JIBUKEHUH.

OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.

[Tepsriii 3akoH HetoToHa. MHepumanbHble cucTeMbl oTcueTa. Bropoit 3akon Herotona. TpeTuit 3akoH
Hsrotona.

CBoOoaHoe najzieHue. 3aKOH BCeMUPHOTO TATOTeHHs. IcKycCTBEHHBIE CITYTHUKH 3eMitu. IMITyIibC.
3aK0oH COXpaHEHUsl UMITyJIbca. PakeTsl.

JlabGoparopHbie padoThbI:

1. HccnenoBanne paBHOYCKOPEHHOTO JIBIDKEHHMsS 0€3 HadajgbHOM CKOpocTH (C
UCII0JIb30BaHuEM 000pyioBaHus «Touka pocTay)
2. W3mepenune ycKOpeHHs CBOOOAHOTO TMaJeHHs (C HCIOIb30BAaHUEM OO0OPYIOBaHHS

«Touka pocray).

Mexanuveckue KoJjie0aHus H BOJIHBL. 3BYK (16 )

KonebarenpHoe nmwxkenue. Konebanus rpys3a Ha npyxune. CBoOoaabIe Koebanus. KonedbarenbHas
cuctema. [lepuon, yacrora u amruntyaa konebanuii. [IpeBpaiieHue SHePTUUNIPH KOJICOAHUSIX. 3aTyXaloITHe
KoJie0aHusl.

BriHyxeHHbIE KOTeOaHMs.

Pacmipoctpanenue konebanuil B ynpyrux cpenax. [lonepeunsie u npo1oyibHbIe BOJIHBI. CBS3bITHHbI
BOJIHBI CO CKOPOCTBIO €€ paclpOoCTPAHEHHUS U MEPUOJIOM. 3BYKOBBIC BOJIHBI.

CxopocTts 3ByKa. [ poMKOCTb 3ByKa U BbICOTa TOHA. DXO.

JlaGopaTopHble padoThI:

3. HccnenoBanue 3aBUCMMOCTH TIEPUO/IA U YaCTOTHI CBOOOAHBIX KOJIEOaHNUN MasiTHUKA OTETO
JUTMHBI (C UCIIOJIb30BaHUEM 000pyoBaHus «Touka pocTtay).

DJIeKTPOMarHuTHbIE siBJIeHus (204)

OAHOPOJHOE U HEOJHOPOJHOE MAarHUTHOE IOJIE.

Hampasnenue Toka u HampaBieHHE JHHHI ero MarHUTHOTO nojs. [IpaBuno GypaBumka.
O6napysxeHue marautHoro nosst. [IpaBuiio sieBoit pyku.

WNHnykuys MarHuTHOro nosist. MarHuTHbBIN NOTOK. DJIEKTpOMarHuTHas nHAyKuus. ['eneparop
nepeMeHHOoro Toka. [IpeobpazoBanue sHEPTUH B SJIEKTPOTEHEPATOPAX. IKOJIOTUUECKHUE MPOOJIEMBI, CBI3aHHBIE
C TEIUIOBBIMU U THAPOIEKTPOCTAHIUSIMHU. DINEKTPOMATHUTHOE T0JIEe. DIIEKTPOMAarHuTHbIE BOJIHBI. CKOPOCTh
pacrpocTpaHeHuUs SJIEKTPOMArHUTHBIX BOJIH.

DneKTpoMarHuTHasi MpUpo/ia CBETA.

JlaGopaTopHble padoThI:

4. N3yuenune siBneHUs 3JI€KTPOMAarHUTHON UHIYKIINH.

Ctpoenue atoma u aToMHOT0 siipa (204) PannoakTMBHOCTH KaK CBUIETEIHCTBO CIOKHOTO CTPOCHHS
aToMoOB. Anb(a-, 6era - u ramma-usznydenus. OnwiTel Pesepdopna. SAnepras monenpaToma.

PanuoaxTuBHBIE IpeBpalieHNs aTOMHBIX sijiep. [IpoToHHO-HENTpOHHAsI MOAEIb sApa. 3apsSA0BOE U
MaccoBoe uucio. SAaepusie peakuuu. Jlenenue u cuntes saep. CoxpaHeHUE3apsJ0BOTO U MaCCOBOT0O YHCE
MIPH SACPHBIX PEAKITUIX.

DHeprusi CBsI3M 4YacTHUIl B siipe. BeiieneHue sHepruu npH AIepHBIX peakuusx. M3myueHuessesn.

SAnepHast sHEpreTUKa. DKOJIOTHYECKUE TTPOOIEMBI padOTHI ATOMHBIX JIEKTPOCTAHIIUNA. MeTO b
HAOIO/IEHUS ¥ PETUCTPALIMU YacTHUIl B siiepHoi pusuke. Jlozumerpus.

JlabGoparopHblie padoThbI:

5. Nzydenue nenenus siapa aToMa ypaHa mno ¢Gotorpaduu TpeKoB.

Ctpoenue u 3Bomonust Beesennoii (7 1)

leonienTprueckass U TeIHOLIEHTpPUYECKas CUCTeMbl Mupa. Dusnyeckas mnpupona HEOECHBIX Tem
Conneunoir cucremsl. [Ipoucxoxnenue ConHeunodt Cucrembl. ®dusnueckas npupona CoJiHIIA U 3BE31.
Crpoenue Beenennoit. OBomtonust BeceneHHOM.

IToBTOpenue (9 4) Yuammecs 10/KHbI YMeTh:

- JaBaTh OINpPEACICHUE OCHOBHBIX MOHATHM OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBM)KEHHUS,
TPaeKTOPHs, WHEPIMAIbHAsI CHCTeMa OTCUeTa, UCKYCCTBEHHBIM CIYTHUK, 3aMKHYTas CHUCTEMa, BHYTPEHHHUE
CUJIbl, MAaTeMaTU4YEeCKUW MasTHUK, 3BYK, MAarHUTHOE II0J€, BUXPEBOE IOJI€, B3JIEKTPOMArHUTHOE TMOJeE,
AJICKTPOMArHUTHBIE BOJHBIL. alb(da-, OeTa-, raMma- W3JIydeHHE, WU30TOM, HYKJIOH, aTOMHOE S/IpO, MPOTOH,
HEUTPOH;

- JaBaTh ompenesieHrne (PU3NYECKUX BETUYMH: TIEPEMEIICHHE, MPOESKIIUs BEKTOPa, IMyTh,CKOPOCTH,



YCKOpEHHE, YCKOpPeHHe CBOOOAHOTO MaeHus], IEHTPOCTPEMUTENIbHOE YCKOPEHHE, CHIIa, CUla TSDKECTH, Macca,
BEC TeJla, UMITYJIC, IEPHOJ], YaCTOTa, aMIUIMTY/a, IEPHOJ, YacToTa, (a3a, JUIMHA BOJIHBI, CKOPOCTh BOJIHBI,
MarHUTHassMHIYKIUSl, MATHUTHBIA MTOTOK, SHEPTHS 3JIEKTPOMAarHUTHOTO MOJIS; SHEPTHUS CBsI3U, Ae(PeKT mMacc.

- OOBSICHATH CYIIIHOCTh I'€OLIEHTPUYECKOM U TeITHOIICHTPUYECKON CUCTEMBI MHpa,

- YMETb 00BACHATH MpoucxoxaeHne CoaHeuHOo# cucTeMsbl, cTpoeHue BeeneHHoH, 3BOIOUI0

Bcenennoii, ®u3udeckyto npupoay HeOecHbIx Ten, ColHIa U 3BE3;

- yMeTb (opMmyiaMpoBaTh 3akOHbI HbBIOTOHA, 3aKOHBI COXpPAHEHHUS HWMITYJIbCA; YPaBHEHHS
KMHCMATHUKHU, 3dKOH BCCMHPHOI'O TATOTCHHUSA, 3aKOH COXPAHCHUA HUMITYJIbCA, MPUHLUIT OTHOCHUTCIIBHOCTHU
["anmunes, 3aKOHBI TApMOHUYECKHUX KOJieOaHU, MPaBWIIO JIEBOM PYKH, 3aKOH DJIEKTPOMAarHUTHON HWHIYKIIMH,
npaBuio Jlenna, 3aK0H palMOaKTUBHOIO pacnana;

- OOBSCHATH MEXaHUYECKHE SBICHUS;

- pemats O3M 151 paBHOMEPHOTO U PABHOIIEPEMEHHOTO MPSMOJIUHEHHOTO IBHKCHUS;

- (GbopMyIIHpOBaTh 3aKOH AIIEKTPOMArHUTHOW MHAYKLNH, paBuiio JleHua;

- OGT:SICH;ITB MMPpEBpalICHUC SHCPTHUU ITPHU KO.H€6aHI/I$IX; - I10JIb30BAaTbCA MOACIAMU TCMbI OJI1
00BsICHEHUS SIBJICHUIA; - pelaTh 3a7aud IEPBOro yPOBHSI.

I1l. Temarnyeckoe mianupoBanue ¢ yKa3aHHeM KOJMYECTBA YacOB, OTBOAMMBIX HA
O0CBOEHHE KaXK/10il TeMbI

7 kaace (70 yacoB)

No Komn-Bo|Mcronb30Banue 000py10BaHUs IISHTPA

/1 YacoB |eCTECTBEHHOHAYYHON U TEXHOJOTHYECKON
Tema ypoka HarpaBieHHocTel «Touka pocTay

BBenenue 4

1 Uro nzydaet pusuka. HabnrogeHus v ONBITHI. 1

2 Ouznyeckue BenuyuHbl. [lorpemnocts usmepenu. |1

3 Jlaboparopuas pabora Ne 1 «Ompenenenue nensl |1 KoMrutekT mocyap! ¥ 000pya0BaHUS IS
TeJICHUs] U3MEPUTEIBHOTO IpUOopa» YYEHUYECKHX OITBITOB

4 du3nKa U TEXHUKA 1 KommbroTepHoe 000py1oBaHUEe

HepBOHa‘laHLHLIe CBCACHHUSA O CTPOCHHUH BEIIECCTBA. 6

S) Crpoenue BemecTBa. MoIeKyJIbl.

6 JIaGoparophas padota Ne 2 1 KoMIUIeKT 1mocyisl 1 000pyZOBaHUS IS
« MI3mMepenne pa3MepoB MasbIX TED» YIEHUIECKUX OTBITOB
7 Juddys3us B razax, )KUIAKOCTIX U TBepAbIX Tenax |1 KomnibrotepHoe 000py10BaHKE C BUIEO

KaMepOou AJIs 1eTaIbHOTO PACCMOTPEHUS
OIIbITA, BHIBEIGHHOT'O HA 3KpaH.

Bzanmuoe MPUTSXKCHUEC U OTTAJIKUBAHHUE MOJICKYJI 1

Tpu cocrostnus BemectBa. Paznuuus B ctpoennn |1

BEIECTB.
10 |[ToBTOpPHUTEIIEHO-000O0IIAOIINN YPOK 110 TEME 1 KommbrotepHoe obopynosanue Ludpopas
«CBeieHUS O BEILIECTBEY» nmabopaTopus yaeHndeckas ((pu3uka, Xumus,
ouomnorus): Lludpposoit naTank
TeMIiepaTypbl KoMIulekT nocynsl u
000pYI0BaHUSI JJTs1 YICHUUECKUX OIBITOB
B3aumozeiicTBue TeJ. 22
11 [MexaHu4uecKkoe ABM)KEHHE. 1 KommproTepaoe 000pyI0BaHuEe ¢ BHICO

PaBHOMEpPHOE 1 HEPABHOMEPHOE IBUKCHUE KaMepOi [isl IeTaIbHOIO PACCMOTPEHHS




12 |CkopocTtb. EquHHUIIEI CKOPOCTH. 1 OIBITA, BEIBCICHHOTO HA SKpaH.

13 [Pacder myTu u BpeMeHH IBMKeHUS. Permenue 3a1a4.|1

14  |SIBnenue unepiuu. Pemenne 3amay. 1

15 |B3aumopaeiicTBHE TEII. 1

16 [Macca tena. EnuHHIIBI MacChI. 1

17 |JIaGoparopnas pabota Ne 3 1 O06opymoBaHue 1St Ta00paTOPHBIX
«3MepeHne Maccel Tesa Ha BECcax)» paboT 1 yYCHHIECKHX OIIBITOB

18 |JIaGoparopnas padota Ne 4 1 OGopynoBanue st 1ab0paTOPHBIX
«3mepenne o0bema e pabOT ¥ yICHHIECKUX OIBITOB

19 |[ImoTHOCTH BEIIECTBA. 1

20 [JTaboparopnas pabota Ne 5 «Omnpenenenue 1 OGopynoBanue 1Jis 17ab0paTOPHBIX
IUIOTHOCTY BENIECTBA TBEPAOTO TEJIA) paboT 1 yUEHUYECKHUX OTIBITOB

21 |Pacuer macchel 1 00beMa Tejla IO €ro INIOTHOCTU 1

22  |Pewenue 3amau 1

23 |O0o0mieHe MaTepraia 1mo TeMe 1
«MexaHHUeCcKoe ABUKEHNE, MAcCa, INIOTHOCThY

24  (KouTpoJibHasi padoTa 1o reme 1
«Mexannueckoe aBm:kenue. Macca. IL1oTHOCTE»

25 |Cuna. SIBnenue tarorenus. CHIla TSDKECTH. 1

26  [Cuna ynpyroctu. 3akoH I'yka. 1

27 |Bec Tena. 1

28  |EnunHuis! cuibl. CBS3b MEXKAY CHIION TSKECTH U 1
Maccou Tena.

29 |dunamomertp. JIabopaTopHas pabota 1 O6opymoBaHue 1S 1a00paTOPHBIX paboT
Ne 6 «I"pagynpoBaHue NpyXMHbI U U3MEPEHHE CHIT 1 yICHHYICCKUX OIILITOB
JTMHAMOMETPOM»

30 |CioxxeHue ABYX CHJI, HAITPABJICHHBIX BIOIL OqHON |1 O6opyaoBanue 1is 1ab0paToOpPHBIX paboT
npAMON 1 YUYEHUYECKHUX OIBITOB

31 |Cwna tpenus. Tpenue ckonbxenus. TpeHue 1 OGopyaoBaHue st 1TaGOPaTOPHBIX padboT
MOKOS. 1 YYEHUYECKUX OIBITOB

32 [Tpenwme B mpupone u TexHuke. [loammmHuKy. 1

/[aBJ1ieHMe TBePIbIX TeJ, dKUIAKOCTEH U ra3os. 21

33 [[daBnenue. Equnuiibl naBieHus. 1

34  |CrocoObl U3MEHEHUS JaBIICHUS 1

35 [/laBnenwme rasa. 1

36 [3axown ITackamns 1

37 |[laBnenwue B )kuakocTy U raze. 3akoH [lackais 1 O0opymoBaHue I AEMOHCTpAIMH

38 |Pacuer maBieHus Ha JHO M CTEHKH COCYa 1




39 |Pemenue 3agau mo Teme «JlaBieHue B KUAKOCTH B |1
raze»

40  |Coobmmaromnue cocy/Ibl OO6opymoBaHue IS JEMOHCTPALHIA

41 |Bec Bo3nyxa. ATmocdepHoe AaBlieHue OGopynoBaHHe IS ISMOHCTPALIHI

42  |U3mepenue atmochepHoro nasieHus. Onpit 1
Toppuuesnnu.

43  |bapometp-anepoua. AtmochepHoe nasienne Ha |1
pPa3IMYHBIX BBICOTAX.

44  |Pemenue 3anau no teme «CooOmaronuecs cocynsl |1

45 |MaHomeTpsl 1 O06opymoBaHue IS IEMOHCTPAIHIA

46  |[TopmHeBoii )kuakocTHOM Hacoc. ['mapaBmuueckuii (1
rpecc.

47  |[elicTBuE )XUIKOCTH U Ta3a Ha MOTpyKeHHOe B HUX |1 OG6opynoBaHHEeLIs AEMOHCTPALIUI
TEJIO0

48 |ApxumenoBa cuia. 1

49  |[InaBanue Tem. 1

50 |Jlaboparopuas pabota Ne 7 1 OGopynoBanue uist 1ab0paTOpHBIX paboT
«OmnpeeneHre BbITAIKUBAIOIIEH CUITBI» 1 yHYCHHYCCKUX OIIBITOB

51 [JIabopatopnas pabota Ne 8 1 OO6opynoBaHue s TAOOPATOPHBIX padoT
«BpIsicHEeHUE yCIIOBUM MJIaBaHUSI TEI» 11 y4CHHYCCKUX OIIbITOB

52 |KoHTpoJbHasi paoTa mo reme 1
«JlaBJeHne TBEPABIX TeJ, ;KHIKOCTEH U ra3oB»

TEMA 5: Pa6oTa 1 MOIIIHOCTH. JHEPIHUsl.

15

53 [Mexanuueckas pabora. 1

54  [MoImHOCTS. 1

55  |Pemenue 3agau no teme «Mexannyeckas pabora u |1
MOIIHOCTbY

56 |[Ipoctbie MexaHU3MEI. Phruar. 1 ObopynoBanue 1 1a00paTOPHBIX
PaBHOBecue cuin Ha ppryare paboT 1 y4CHUYECKHX OIBITOB

57 |MoOMEHT CHIIBI. 1

58  |Pbluaru B TeXHHKE, OBITY U IPUPOJIE. 1 OGopyznoBanue 1151 7a00PaTOPHBIX
Ha60paT0pHa;[ pa60Ta Ne 9 pa60T M YYCHHYECCKHX ONBITOB
«BpIssicCHEeHUE YCIOBHSI pAaBHOBECHSI phIYara

59 |«3ororoe mpaBuio MexaHUKW» PaBeHcTBO pador |1 O06opymoBaHue s TaO0OPATOPHBIX
IIPU UCIIOJIb30BaHUH MEXaHU3MOB paboT ¥ yHeHHIECKHIX

60 |Pemenue 3agad mo TeMe «Y CIOBHS PAaBHOBECHSI 1
peryara»

61 [KII. JTabopaTopHas pa6ora Ne 10 1 O6opynoBanue s 1a60paTOPHBIX
«Omnpenenenue KIIJ[ mpu moxseme Tena mno paboT 1 y4CHHYECKHX OIBITOB
HAKJIOHHOM TJIOCKOCTH)

62 |Kunernueckas u MOTEHIMATBHAS YHEPTHSL. 1




63

IIpeBparmienue sHeprun. 3aK0OH COXpaHEHUs
SHEPrUU

64 |Pemenwe 3amay no teMe «PaboTa, MOIHOCTE U
SHEPTHUs»

65 [Pemenue 3agau mo reme «PadboTa, MOLIHOCTE U
SHEPTHUS»

66 |KourposbHasi paGoTra 1m0 TeMe «IJHEpPrus.
PaboTa u MOIITHOCTH)»

67 |AToroBoe moBTOpEeHHE 3a Kypc 7 Kjacca

68 |['omoBas kKoHTpoOJBHAs paboTa 3a Kypc 7 Kiacca

69- [HUrorosoe moBTOpEeHME 3a Kypc 7 Kiacca

70




8 kaacc (70 yacoB)

Kon-Bo |Hcmonb3oBanue 000pynoBaHus HEHTpa
Ne /i [Tema ypoxka 4acOB  [€CTECTBEHHOHAYYHOU M
TEXHOJIOTUYECKOM HaHpaBHeHHOCTeﬁ
«Touka pocTa»
TenJjioBble siBeHHs (254.)
1 TexHuka 6€30MacHOCTH B KaOMHeTe (PU3UKH. 1 Lludposas nabopaTopust yueHuuecKas
Tennosoe nsuxenue. Temneparypa (pusuka, xumust, Guosorust): Llnpposoit
JaTUYUK TEMIICPATYPhI
2 Buytpenuss sneprus 1 [{udposas nabopaTopus yaeHUIEeCKas
(dpusmka, xumus, ouosorus): L{ndporoii
JaTUYNK TEMIICPATYPhI
3 CniocoObl U3BMEHEHUS! BHYTPEHHEHN SHEPTUHU 1 [udpoBas mabopaTopus ydeHUYECKas
(pusuka, xumus, ouosiorus): Lludposoii
aTYUK TEMIIEPATYPbI
4 Bupl Temonepenaun. TenaonpoBOHOCTD. 1 O06opynoBaHue s TaOOPATOPHBIX
paboT ¥ yUEHUYECKHX OIBITOB
5 Bunael remionepenayun .KonBekuus. 1 O06opynoBaHue A5 J1a0OPaTOPHBIX
paboT 1 yUeHUYECKHUX OIBITOB
6 Buns! Terutonepenaun M3nyyenue 1 O0opynoBanue A 71a00paTOPHBIX
paboT U yUeHHUYECKHX OIBITOB
7 KomnyecTBO TEIIOTHI. 1
8 V nenpHas TEIMIOEMKOCTb. 1
9 Pacuer xonnuectBa TemnoTsl. Pemenue 3anay. 1
10 JIaGoparophas pabota Nel «CpaBHenue konuuects (1 OGopymoBanue Juisi  J1abOPaTOPHBIX
TEIJIOTHI IIPU CMELIMBAHUU BOJBI PA3HOMI paboT M YYCHHYECKHX OMBITOB (Ha
TeMITepaTyphI» 0a3ze komIuekToB s OI'D)
11 Jlaboparopnass  pabora  Ne2  «M3mepenume |1 OGopynoBanue st 1abOPaTOPHBIX
y/eNbHOM TEMI0EMKOCTH TBEPOTO TeNlay. paboT M YYCHHYECKUX OIBITOB (Ha
6a3e xomriekToB st OI'D)
12 DOHeprus TOIIUBA. Y IenbHas TerioTa cropanus. (1
13 3aKOH COXpaHEHMsI U IIPEBPALLCHNS DHEPTUHU B 1
MEXaHWYECKUX U TETUIOBBIX MPOIECCaX.
14 KonTponbnas padorta Ne 1 o teme: «TerioBbie 1
SIBJICHUS».
15 ArperatHble COCTOSTHUS BemecTBa. [naBneHue u 1 Lndposas JlabopaTopus yyeHndecKas
OTBEPJEBAHUE KPUCTAITMYECKUX TEIN. ((pusuka, xumusi, Gruosorus):
[{udpoBoit naTuuK TeMIepaTypsl
16 I'paduk nnaBiaeHus u OTBepACBaHUS 1 Lndposas JlabopaTopus yyeHHdecKas

KpHCTaHHHqCCKHXTBH yﬂeHBHaHTCHHOTa

TIJIaBJICHUSA

(pu3uka, xumusi, OUOTIOTHS):
[{udpoBoit naTuuK TeMIepaTypsl




17 Kontponbnas padora Ne 2 mo teme: «Harpeanue u|l
IUIaBJIEHUE KPHUCTAJUIMYECKUX TEI.

18 Wcnapenue. [Tornomenue suepruu npu ucnapesun |1 OO6opynoBaHUEIIS
KHUJKOCTHU U BBIJICJICHUE €ETIPU KOHJICHCAIMH T1apa. ACMOHCTpALUH

19 Kunieane 1 O06opymoBaHue sl TIEMOHCTPAIHIA

20 BrnaxaocTs Bo3ayxa. CriocoObl €€ ompesieneHusl. 1 O6opynoBanre s 1abOPaTOPHBIX
JlaGopaTtopHas pabota Ne3 «3MepeHne BIaKHOCTH paboT M yYCHHYCCKUX OIBITOB (Ha
BO3IyXa» 0asze kommuekTos s OI'D)

21 VY nenpHas Temora napooOpa3oBaHus U 1
KOHJICHCALIUH.

22 PaGora raza w mapa mnpu pacmmpeHwn. |1
JIBurarenb BHYTPEHHETO CrOpPaHHUsI.

23 [Taposas Typ6una. KII/] remmoBoro qsurarens. 1

24 Pemenue 3anau o reme: «Pabora raza u napa npu |1
pacIIupeHUm».

25 KonTponpHas padora Ne 3 o Teme: 1
«I3MeHeHne arperaTHbIX COCTOSTHUIM BeIIeCTBay.

DJieKkTpuuyecKkue siBjaeHust (27 1)

26 DneKTpu3aiys Tel Ipy CONMPUKOCHOBEHHUU. 1 OGopyoBaHue [ist
B3auMozeincTBus 3apssKeHHBIX TEI. JIEMOHCTpAIHH

27 DIEKTPOCKOI. DIEKTPUUECKOE T0JIe 1 OGopynosanue 171 1EMOHCTpALUI

28 JenIMMOCTBb 3JIEKTPHUUYECKOTO 3apsia. DIEKTPOH 1 OGopynoBaHue 17151 JEMOHCTpALUi

29 CrtpoeHune aTOMOB 1

30 OObscHEHUE ANEKTPUUECKUX sBiIeHMii.| 1 OOopynoBanue s 71a00paTOPHAIX
[TpoBOAHWKH, MOJTYIPOBOAHUKHA W HEIPOBOTHUKY paboT 1 yYEHNYECKUX OIIBITOB
AJEKTPUYECTBA

31 Konrtponbhas padora Ne 4 o Teme «Onekrpuzanus ten. (1
CrtpoeHue aToMOBY.

32 DNEKTPUUECKUAN TOK. DJICKTPHISCKAs IIeb U e 1 OOopynoBanue s 71a00pPaTOPHBIX

COCTaBHBIC YaCTH.

pa60T 1 YYCHHUYCCKHUX OIBbITOB




33 DneKkTpuyYecKuil TOK B MeTaiiax. JleicTBus 1 OOopyznoBaHue s 1ab0paTOPHBIX
3JIeKTpUYecKoro Toka. Hampasnenue Toka. paboOT 1 yYCHHIECKHX OIBITOB

34 Cwua Toka. EnuHUIIBI CHITBI TOKA. AMIIEpMETD. 1
W3mepenue cuibl TOKa.

35 JlaboparopHas pabora Ne4 «COopka aekrpudeckoii|l OGopyoBanue st 1a60PaTOPHBIX
LIENY U U3MEPEHNE CUIIBI TOKA B €€ Pa3IMYHBIX paboT 1 y4CHUYECKHX OIBITOB
y4acTKax».

36 DJeKTpHYECKOe HaIpsDKEHUE. Enuanien|1 OGopymoBanne s 1abOPaTOPHBIX|
HaIPSHKCHUS. Boabsr™merp. N3mepenue pabOT ¥ YICHUIECKUX OTIBITOB
Hanpsbkenus.  JlaGoparopuas ~ pabora  Ne5
«M3Mepenure HanpsHKEHUsST Ha Pa3IMUHbIX Y4acTKax
AIEKTPUYECKON L.

37 3aBUCHUMOCTD CHJIbI TOKA OT HAIPSDKCHHUS. 1 O6opymoBanue st 1a00paTOPHBIX
DNEeKTPUYECKOe COMPOTUBIICHNE TPOBOIHUKOB. paboT 1 y4CHHIECKHX OIIBITOB
Enunune! conporusieHus.

38 3akon OMa Jijist y9acTKa IICTIH. 1 OGopymoBanue Juii  J1abOPaTOPHBIX|

paboT ¥ yUEHUYECKHX OIBITOB

39 Pacuer compoTuBieHHs] TPOBOAHUKOB. YienbHoe (1 OGopynosanne s 1abOPaTOPHBIX|
COIIPOTHUBJICHUE. [Ipumepsl Ha pacuer paboT 1 yYCHHIECKHX OIBITOB
COIIPOTHUBIICHUS IPOBOHUKA, CUJIbI TOKA U
HaNPSDKCHUS

40 Peocratsl. JlTaGopaTopnas pabota Neb 1
«PerynupoBaHue CHIIbI TOKa PEOCTATOM).

41 JlabopaTtopHas padota Ne7 «M3mepenue 1 OGopynoBanue st J1abOpaTOPHBIX
CONPOTHUBJICHHUS IIPOBOJHHMKA IIPHU ITOMOIIH pabOT U yYEHUYECKUX OIIBITOB
aMIIepMETPa U BOJIBLTMETPAY.

42 [TocnenoBarenbHOE 5 napamiensHoe |1 OGopynosanue  1uis n1abOpPaTOPHBIX
COCIMHECHUE HpOBOI[HI/IKOB. pa60T " YYCHHUYCCKHUX OIBbITOB

43 Pemenue 3amau mo teme: «llocmemoBarensHoe u |1
napajuieJIbHOE COEJUHEHNE TPOBOTHUKOBY.

44 Pabora snexkTpuieckoro Toka. 1

45 MortHOCTh 2niekTpudeckoro Toka. JlabopatopHas |1 O6opymoBanne Is 71a00paTOPHBIX|
pabota Ne8 «3mepeHne MOIIIHOCTH U pabOThI TOKA pabOT ¥ YICHUYECKUX OIBITOB
B JJIEKTPUYECKOM JTaMIey.

46 Enunnia paboThl 3MEKTPHUECKOTO TOKA, 1
MIPUMEHSEMbIC Ha TIPAKTUKE.

47 HarpeBanue npoBOTHUKOB 3JIEKTPUUECKUM TOKOM. |1

3akon Jlxoyns - Jlenmna




48 Konnencarop 1 Ob6opynoBanue st 71a00pATOPHBIX|
paboT U yUCHUIECKUX OITBITOB

49 Jlammna HakanuBaHUA. DJIEKTPUUECKUE 1 O6opynoBaHue AJisl IEMOHCTpAIAN
HarpeBaTeJIbHbIC TPUOOPHI.

50 Kopotkoe 3ambikanue. [TnaBkue npegoxpanurenu. |1 OO6opynoBaHue A1 IeMOHCTpauii

o1 [ToBTOpEHNE TEMBI «DNEKTPUUECKUE SIBICHUS. 1

52 Koutponbnas  pabora Ne 5 mo  Teme|l
«DNEKTPUUECKUE SIBICHUS».

53 MarnuTHoe 1mojie. MarHuTHOE 1moJjie MpsMoro Toka. |1 OG6opynosanue I 1eMOHCTpaLUi
MarsuTHsbIC JTUHUM.

o4 MarnuTtHoe oJIe KaTyLIKH cll
TOKOM.DJIEKTPOMAarHuThI U UX IPUMEHEHHE.

55 [TocTositHHBEIE MAarHuTEHl. MarnuTtHoe OJI¢ OGopynosanue  Juist 71abopaTOpHBIX|
MOCTOSTHHBIX MAarHUTOB. paboT M yICHUIECKUX OIBITOB

56 MaruuTHoe noJie 3eMJu.

57 JlelicTBME€ MAarHUTHOTO TOJISI HA TPOBOJHUK C O6opynoBanue s 1ab0pPaTOPHBIX|
TOKOM. DJIeKTpoiBUrareib. JlaboparopHas pabora pabOT U yYCHUYECKUX OIIBITOB
Ne 9 «3yueHue 371eKTpUUeCKOro JBUTaTeNs
MMOCTOSTHHOTO TOKaY.

58 KonrponsHast  pabora Ne 6 mo  Tteme:
«DNEKTPOMATHUTHBIE SIBJICHUS».
CgetoBble siBiieHus (9 ) OGopymoBanue i J1abOpaTOPHBIX

pa60T " YYCHUYCCKUX OIIbITOB

59 Wcrounnku cBera. PacpocTpanenue cBera

60 BuauMoe nBr>keHUE CBETHII

61 OTtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA

62 [1nockoe 3epkaino




63

[Ipenomnenue cBeTa. 3aKOH MPETOMIIEHUS CBETA

64 JInn3el. OnTHyeckas cuja JTUH3BI O06opymoBaHue AT AEMOHCTPAIHIA

65 M3o0paxkeHus1, 1aBaeMbie JTMH30M. JlabopaTopHas OGopynosanue st n1abOpPaTOPHBIX]
pabota Nel O« lomyueHune n300paXkeHus ¢ TOMOIIb pabOT ¥ YICHUYECKHX OIBITOB
coOuparonien JMH3bD»

66 ['maz wu 3penue. IloBTOpHUTENIBHO-0000IIAOIITHH
ypOK 110 TeMe «CBETOBbIE SIBJICHUSI

67 Kontponbnas padora Ne7 no teme «CBeTOBbIE
SIBIICHUS»

IMoBTOpenue (3 4.)

68 [ToBTOpenue matepuana Gpu3nku 8 Kiacca.

69 HroroBas koHTpoNbHAs paboTa 3a Kypc 8 kiacca

70 AHanu3 UTOroBOI KOHTPOJIbHOU paboThI




9 kiacc (102yaca)

Hcnonp3oBanue 000pymOBaHUS IICHTPA

Kon-Bo [eCTECTBEHHOHAYYHOU U
Ne /it |Tema ypoka yacoB  |TEXHOJOTMYECKOH HampaBICHHOCTEH
«Touka pocTa»
3akoHbI B3auMojeiicTBus 1 aBH:keHus Tea (30 yacos)
1. MatepuanbHas Touka. Cucrema oTcyera. 1
2 [Mepemerienue 1
3. OrnpeneneHre KOOPAUHATHI ABUKYLIErOCs Tea. 1
4 [lepemerienue npu NpsSMOIMHENHHOM paBHOMEpHOM |1
JBUKCHUU.
Pemenue 3agau
[IpsiMonHEITHOE PaBHOYCKOPEHHOE JIBU>KEHHUE. 1
Y ckopeHue.
7. CKOopOoCTh NPSIMOJIMHEUHHOT'O PABHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
Pemrenue rpadudeckux 3agau 1
[Tepemermienne mpy NPSIMOIMHEHHOM paBHOYCKOpPEHHOM |1
JBIKCHUH
10. [epememenue Tena npu npsMoIuHeHHOM| 1
PaBHOYCKOPEHHOM JBM)KEHHU 0e3 HadallbHOH CKOPOCTH
11. JlaGopatopHas paboTa Ne 1 1 OGopynoBanue i J1aOOPaTOPHBIX|
«HccnenoBanrie  paBHOYCKOPEHHOTO —JIBWKEHUSI  0e3 paboT U YUSHUYECKUX OIIBITOB
HaYaJIbHOM CKOPOCTH»
12. Pemenue 3amay 1
13. Konrtponbnas padora Ne 1«IIpsimonuneiinoe apnxenue» | 1
14. OTHOCHUTENLHOCTE JBMKEHUS. 1
15. HNuepuunansHble cucteMbl orcuera. [lepBriil 3aKoH 1
HeroToHa
16. Bropoii 3axon HetoToHa 1
17. Tperuii 3axon HetoToHa 1
18. CB00OIHOE IaJlEHUE TET 1
19. JBwxeHue Tesa, OpOIIeHHOTO BEPTHKAIBHO BBEPX. 1
HesecomocTh
20. JlaboparopHas pabota Ne 2 1 O6GopynoBanne  uisl  J1abOPaTOPHBIX|
«U3mepenune yckopeHusi CBOOOIHOTO MaJeHHUSD) paboT U yUeHHUYECKHX OIBITOB
21. 3aK0H BCEMUPHOTO TATOTEHUS 1
22. YckopeHue CBOOOHOIO NaieHUs Ha 3eMile U IPYTHX 1
HeOECHBIX Temax.
23. [IpsimonmHEeliHOe 1 KPUBOJIMHEWHOE TBUKECHHUE. 1
JIBr>KeHME Tesa Mo OKPY>KHOCTH C IIOCTOSIHHOM 110
MOJYJII0 CKOPOCTBIO.
24. Pemenne 3agau 1
25. Nmnynec Tena. 3akoH COXpaHEHUs] UMITyJIbCa 1
26. PeaktuBHOE nBUKEHME. PakeTsl. 1




27. BrIBOJ 3aK0OHA COXpaHEHNSI MEXaHUYECKOH YHEPTUH. 1
28. Pemenwue 3ama4. [loaroroska k KOHTpoOJbHOM padore Nel (1
29. Kontponbnas padota Ne 2 «3akoHbl B3aumMoaencTBust 1 |1
JBIDKEHYSI TETDY
30. Pabota Han ommbOkamu 1
Mexanuyeckue Kojie0anus 1 BoJHbIL. 3BYK.(16 yacoB)
31. KonebatensHoe nmkeHne. CBOOOIHEIC KOJICOAHMS 1 O6opynoBanne it J1abOpaTOPHBIX]
paboT U yUeHHUYECKHX OIBITOB
32. Benmunnel, XxapakTepu3yroliue KojedareabHoe 1 O6opynoBanue  Juisi  1a0OPAaTOPHBIX
JBIDKEHHE paboT U yUeHHYECKHX OIBITOB
33. JlaGoparopHas padora Ne 3 1 ObopynoBanne st 1a0OPaTOPHBIX
«HccnenoBanne 3aBUCHMOCTH MEPUOJIA H YACTOTHI paboT N YUCHUIECKUX OTIBITOB
CBOOOJIHBIX KOJIcOaHUI MasTHHKA OT AJIMHBI €r0 HUTH»
34. 3aryxaromue kosnebanus. BeiHykaeHHble konebanus. (1
35. Pezonanc. 1
36. Pacnipoctpanenue konebanuii B cpezic. BoyiHBI. 1
37. Jmuna BomHbL. CKOPOCTh pacpOCTPAHEHHUS BOJIH. 1
38. Pemrenue 3agau. 1
39. Hcrounnku 3Byka. 3ByKOBEIE KOJeOaHuUs 1 O6GopynoBanne it J1a0OPaTOPHBIX]
paboT ¥ yUEHUYECKHX OIBITOB
40. BricoTa, [TeMOp] ¥ TPOMKOCTB 3ByKa 1
41. PacmpocTpanenue 3Byka. 3ByKOBBIEC BOJTHBI 1 O6opynoBanne it J1aOOPaTOPHBIX]
paboT ¥ yUEHUYECKHX OIBITOB
42. Pemenue 3ana4. [1loaroroBka k KOHTPOJILHOM paboTe 1
No3.
43. KonTponbHas pabora Ne 3 1
«MexaHndeckne KoseOaHus ¥ BOJHBL. 3BYK»
44. Pabora Hajx ommoKkaMu. 1
45. OTpakeHne 3ByKa. 3BYKOBOH PE30HAHC. 1
46. 3amuTa MUHA-ITPOEKTOB 10 TEME 1
«MexaHnueckre KoJieOaHusl U BOJHBI. 3BYK)»
DexkTpoMariuTHoe moJe (20 yacos)
47. MarHuTHOe TIosie 1 Ob6opynoBanue i J1aOOPaTOPHBIX
paboT M YIEHHIECKUX OIBITOB
48. Hamnpasnenue Toka U HalpaBJi€HUE JINHUAN €ro 1
MarHUTHOTO TMOJIS
49, OO6HapyXeHne MarHATHOTO TIOJIA T10 €To AecTBuio Ha |1
JeKTpudecKuil Tok. IIpaBuio neBoil pyku.
50. MuayKiuys MarHuTHOTO 1oJjisi. MarHUTHBIN HOTOK 1
51. Pemenue 3amauy. 1
52. SBrieHNE 3JIeKTPOMAarHUTHOM MHIYKIUU 1 ObopynoBaHue i IEMOHCTpani
53. JlaGopaTtopHas pabota Ne 4 1 O6opynoBanue A J1abOPaTOPHBIX
«W3yueHue siBIeHMSI DJICKTPOMAarHUTHONW MHAYKITUH) paboT 1 yUEHHNUECKUX ONBITOB
54. Hanpasnenune unaykunonsoro toka. [Ipasuno Jlenna. |1
55. SIBeHME CAMOUHTYKITHH. 1
56. [lomyuenue u mepezada MEPEeMEHHOTO 3JIeKTpuyeckoro|l
Toka. TpaHchopmarop




57. DNEKTPOMArHUTHOE TOJIe. DNEKTPOMAarHUTHBIC BOJIHEI |1
58. Kose0aTebHbIH KOHTYD. 1
[loyrydeHue 3JeKTPOMarHUTHBIX KoJeOaHui
59. [IpuHIUIIBL paAOCBSI3U U TEICBUICHUS. 1
60. DJeKTpoMarHuTHas IPUPOIA CBETA. 1
61. [Ipenomnenne cBeta. PU3NUSCKUIA CMBICT TToKazarens |1 O6GopynoBanne s J1a0OPATOPHBIX
npenomieHus. Jlucnepcus paboT M YUCHHYECKHX OTIBITOB
62. LBera Tem. 1
63. THUIbl ONTHYECKUX CIIEKTPOB. 1
64. [Tornormenue 1 UCITyCKaHUE CBETa ATOMAaMHU. 1
65. [NoromneHue 1 UCITyCKaHHUE CBETA aTOMaMH. 1
[IpoucxoxaeHue TUHEHYATHIX CIIEKTPOB.
66. KonTposnbHas pabora Ned4 «DneKTpoMarauTHoe moie» |1
CtpoeHne aToMa U aToMHOro siapa (20 yacos)
67. PannoakTuBHOCTE. MoOeH aTOMOB 1
68. PannoakTHBHBIE TPEBpAIICHUS ATOMHBIX SIED. 1
69. OKCIEepUMEHTAIbHBIC METOIbI UCCIICOBAHUS YacTuIll. |1 KommbroTepnoe o6opypoBanue
70. Pemenwne 3amad mo teme «PaaroakTuBHBIE TIpeBpareHus|1
ATOMHBIX SIICP»
71. OTKpBITHE IPOTOHA U HEUTPOHA. 1
72. CocTaB aTOMHOTO sifipa. SIIepHbIe CHIBI. 1
73. OHeprus cesa3u. [edekt macc. 1
74. [enenue snep ypana. llemnas peakimsi. 1
75. JlaGopatopHas padota Ne 5 1
«3yueHue aeneHus sapa aToma ypata mo ¢ororpadun
TPEKOBY
76. Anepuniii  peaktop. IIpeoOpa3zoBanue BHyTpeHHEH|1 KomnbroTepHoe
SHEPrUM ATOMHBIX SIIEP B AMEKTPUUCCKYIO SHEPIHIO. 060pyI0BaHNE
ATOMHAas SHEpPreTHKa
77. Buonornyeckoe JNIEUCTBUE paguanuu. 3akoH|1
PaJMOaKTUBHOTO pacraja
78. TepmosiaepHas peaxius 1
79. Pemenwue 3anad. [loaroroska k KOHTPOIKHOM padoTe 1
No5.«CTtpoeHne aToMa M aTOMHOTO sIipay
80. KonTponbhas pabora Ne 5 1
«CTpoeHne aToMa ¥ aTOMHOTO sIIpay
81. PaGora Hax onrOkamu. 1
82. Pemenwue 3anay. [ToaroroBka kK MTOrOBOM KOHTPOJbHOU |1
pabore.
83. Pemenwue 3amay. [logroroBka k UTOrOBOM KOHTPOJIbHON (1
pabore.
84. Pemenwue 3anay. [logroroBka k UTOroOBOM KOHTPOJIBHON (1
pabore.
85. Hrorosast KOHTpoJIbHAS paboTa 1
86. Pa6ota Haj omnOKaMu. 1
Ctpoenne Bcesiennoii (7 yacoB)
87. CocraB, ctpoenne u mnpoucxoxacaue Comaeunoi|l KommproTrepHoe o0opyaoBanHue




CUCTCMbI

88. bonpmme mianeTsl COTHEYHON CUCTEMBI 1 KommproTepHoe o0opyaoBaHue
89. Mansie Tena CoTHEYHOM CUCTEMBI 1 KommsrotepHoe 000opyoBaHue
90. Crpoenue, nznyuyeHue u 3Boironus CoaHIA U 3Be3]T 1 KommnbrorepHoe o6opynoBanme
91. Crtpoenue u 3BOIOIHIS Beenennoi 1 KommbrotrepHoe o0opyaoBaHue
92. [ToBTopenue no reme «CtpoeHue BeeneHHom» 1 KommsrotepHoe 000opyoBaHue
93. 3aKITI0YUTENbHOE 3aHATHE TI0 TeMe «CTpoeHue 1 KommsrotepHoe 000opyoBaHue
Bcenennoi»
94.- |Urorosoe noBTOpeHue 3a Kypc husuku 7-9 ximacco 9
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