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JIOKYMEHT MOANMCAaH 31EKTPOHHOM MOAIHUCHIO.

IlosicHuTeILHAS 3aMHCKA

[Mporpamma cocTtaBieHa Ha oOcHOBe DyHIaMEHTAIBHOTO sIpa cojepXaHus oOmiero oOpa3oBaHUS H
TpeGoBanmii k pe3ynpTaraM OCBOCHHS OCHOBHOHW 00Opa30BaTeNbHOW IMPOTPaMMbl OCHOBHOTO OOIIETO
00pa3oBaHus, NPEACTaBICHHBIX B DeiepaibHOM rocy1apcTBEHHOM 00pa30BaTe/IbHOM CTaHIaPTE OCHOBHOIO
obmiero oopazoBanus, yaeOHnkoB ¢usuku ([lepemkun A.B. @usuka. 7 xinace. M.: Ipoda, 2013; [Tepsimkun
A.B. ®usmka. 8 kmacc. M.: poda, 2013; Iepprmkun A.B. ®muka. 9 wracc. M.: [Ipoda, 2013). Ona
OTIpEeTISIET COJiep)KaHUEe YU4eOHOTO Marepualia, €ro CTPYKTYpY, MOCIEeIOBATEIBHOCTh HM3YUCHHS, MyTH
(dhopMUPOBaHUS CHCTEMBI 3HAHUM, YMEHUHN, CIOCOOOB JACSITEIILHOCTH, Pa3BUTHS YUALTUXCS, UX COI[UATH3AIIUN
1 BOCIIMTAHUA.

OO0mas xapakTepucTuKa yueOHOro npeaMera

IkonapHBIA Kype (U3UKU SBISETCS CUCTEMOOOPa3yIOLUM JJIsi €CTECTBEHHO - HAyYHBIX MPEIMETOB,
M3Yy4aeMbIX B IIKOJE. DTO CBSI3aHO C TEM, UTO B OCHOBE COJAEP KaHMsI KypcOB XUMUU, OMOJIOTUH, PU3NIECKON
reorpaduu nexar ¢puznyeckue 3akoHbl. DU3MKa JaeT ydyalluMcs Hay4YHBIH METOJ MO3HAHUSA M TO3BOJISET
MoJIy4yaTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIEM MUDE.

HN3ydyeHnue (pu3UKHU B OCHOBHOI IIKOJIEe HATIPABJIEHO HA JOCTHKEHHUE CIAeAYIOIIMX Leeid:
* pa3BUTHE UHTEPECOB U CIIOCOOHOCTEH yyaluxcsi Ha OCHOBE NepeJaur UM 3HAHUHN U OTIbITa O3HABATEIbHOM

Y TBOPYECKOM JIEATEIILHOCTH;

* TIOHMMAaHHE y4YalllUMHCS CMbICIa OCHOBHBIX HAyYHBIX MOHATHI U 3aKOHOB (PM3UKHU, B3aUMOCBS3H MEXKIY
HUMU;

* (popmupoBaHue y ydamuxcs npeacTaBieHui o GU3nYecKoil KapTuHe MHpa.

JocTukeHHne MOCTABJIEHHBIX 1eJieii ocylecTBsieTcs 0J1aroaapsi peleHuIo cJaeIyIuX 3a1a4:
* 3HAKOMCTBO YYaIlIUXCS ¢ METOJIOM HAYYHOT'O TO3HAHUS M METO/IaMH UCCIIeI0BaHUs OOBEKTOB U SIBJICHUI

MIPUPOJIBI;

* OpHOOpEeTEeHHE YYAUUMUCS3HAHUA O MEXaHMYECKUX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX
SBJICHUAX, (PU3NUECKUX BEIMYUHAX, XaPAKTEPU3YIOIIUX 3THU SBICHUS;

* ¢dopMHpOBaHHME Y Yy4alIMXCsi YMEHUHl HaOmonaTe (QU3MYECKHe SBICHUS W BBINOJHATH OTBITHI,
nabopatopHbie pabOThl HIKCIIEPUMEHTAIBHBIE UCCIEIOBAHUS C UCTIOIb30BAaHIUEM H3MEPUTENBHBIX TIPUOOPOB,
IIUPOKO MPUMEHSEMBIX B MPAKTUUYECKOM KU3HH;

*  OBJIAJICHHE YYALIUMUCS TAaKUMU OOLIEHAYYHBIMU MOHATHSAMH, KaK MPUPOAHOE SBICHUE, SMIIUPHUECKU
yCTaHOBJICHHBIH (hakT, mpodiieMa, TUIOTe3a, TEOPETUYECKUN BBIBOJ, PE3yJIbTaT AKCHEPUMEHTATbHON
IIPOBEPKH;

. MOHUMAaHHE YYalllUMUCS OTJIMYMNA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW HH(OpMAIMH, a TaKKe
MOHUMAaHHE IICHHOCTH HAayKd [UIsl yJOBJIETBOPEHHSI OBITOBBIX, IMPOU3BOJCTBEHHBIX U KYIbTYPHBIX
noTpeOHOCTEH yenoBeka.

MecTo yueOHOro npeaMera B y4eOHOM IJIaHe



JIOKYMEHT MOANMCAaH 31EKTPOHHOM MOAIHUCHIO.
OO0s13aTenbHAas YacTh y4eOHOTO IJIaHa OCHOBHOTO 00IIIero 00pa3oBaHus Ha U3ydeHue (Gu3uku B 7-8 Kiaccax

OTBOJUT 2 y4eOHBIX yaca B HEAeNo, B 9 kimacce 1o 3 y4eOHbIX yaca (242 gaca Juisi 00s13aTEIBHOTO U3yUeHUS
Kypca «Du3uka», B ToM uucie B 7, 8 kinaccax mo 68 yueOHbIX 9acoB, B 9 kimacce 102 yaca).

HeHHOCTHLIe OPUECHTHUPBI COACPKAHUSA yqeﬁnoro nmpeamMera

[leHHOCTHBIE OPUEHTUPBI COAEPIKAHUS Kypca (PU3UKU B OCHOBHOM ILIKOJIE ONPEAEIAIOTCS ClIeUPUKON
¢u3ukn kak Hayku. llOHATHE «UEHHOCTH» BKIIOYAaET €AWHCTBO OOBEKTUBHOTO (caM OOBEKT) u
CyObeKTUBHOTO (OTHOLICHHE CYOBEKTa K OOBEKTYy), MOATOMY B KauyeCTBE LEHHOCTHBIX OPHUEHTHUPOB
¢u3nveckoro oOpa3oBaHUS BBICTYMAIOT OOBEKTHI, U3y4aeMbl B Kypce (DM3HMKH, K KOTOPBIM Yy YYaIIMXCS
(dbopmMupyeTcsl IEeHHOCTHOE oTHOIeHue. [Ipu 3ToM BeayIyro poJib UTparoT MMO3HABATEIbHBIE LIEHHOCTH, TaK
KaK JIaHHBIM y4eOHBIM mpeaMeT BXOAWT B TPYNIy IMPEAMETOB IMO3HABATEIbHOIO IMKJA, IJaBHAs IEJb
KOTOPBIX 3aKJIFOYAETCS B U3yYEHUH NPUPO/IBL.

OcCHOBY NO3HaBaTEJIbHBIX [IEHHOCTEH COCTaBJISIOT HaY4YHbIE 3HAHUS, HAYyYHbIE METOJIbl MO3HAHUS, a
LIEHHOCTHBIE OPUEHTALlMH, POPMHUPYEMBIE Y YUAIIUXCS B IPOLIECCE U3YUEHUS (PU3UKU, TPOSBIISIOTCA:

* B IIPU3HAHMH LIEHHOCTU HAYYHOT'O 3HAHMS, €r0 MPAKTUYECKON 3HAUMMOCTH, JOCTOBEPHOCTH;

* B IEHHOCTU (U3NYECKUX METO/IOB UCCIIEIOBAHUS KUBOM U HEKUBOM MPUPOIBL;

* B IOHMMAaHUU CJIOXHOCTU U MPOTUBOPEUMBOCTH CaMOT0 MpoIlecca MO3HAaHUS KaK U3BEYHOIO CTPEMIICHUS
K Hctune.

B kauectBe 0OBEKTOB IIEHHOCTEM Tpyda M ObITa BBICTYNAlOT TBOpPYECKas CO3MJATENbHAs
NeSITeNIbHOCTD, 3JJ0POBBIA 00pa3 KU3HU, a LIEHHOCTHbIE OpPUEHTAIIMHM COJEp)KaHUS Kypca (QHU3UKU MOTYT
paccMaTpuBaThCs Kak (OPMHUPOBAHUE:

* YBa)XXMTEJIBHOI'O OTHOIIEHUS K CO3UAATEIILHOM, TBOPUECKOM AEATEIbHOCTH;

* I[OHMMaHUS HEOOXOOUMOCTH 3(P(PEeKTUBHOrO M 0€30MaCHOr0 MCIMOJIb30BAaHUS PA3IMUHBIX TEXHUYECKHX
YCTPOMCTB;

* MOTPeOHOCTHU B 6E3yCIIOBHOM BBINOJIHEHUH MPaBUJI 0€3011aCHOI0 HCIOJIb30BAHHUS BEIECTB B IOBCEIHEBHOM
KHU3HU;

* CO3HaTeJILHOTO BbIOOpa Oyayiie npoQecCuoHanbHOM NesTeIbHOCTH.

Kypc ¢puzuku 061anaeT BO3MOKHOCTAMU U1 POPMUPOBAHUS KOMMYHUKATUBHBIX [IEHHOCTEN, OCHOBY
KOTOPBIX COCTaBJISIOT Ipoliecc OOIIEHUs,, TpaMOTHAsl peub, a LIEHHOCTHbIE OPUEHTALIMU HalpaBJIeHbl Ha
BOCIIMUTAHHE y yJalllUXCA:

* MPaBUJIBHOTO UCIOJIb30BaHUS (PU3MUECKON TEPMUHOJIOTUU U CUMBOJIUKH;
* MOTPeOHOCTH BECTH JUAJIOT, BBICIYIINBATh MHEHUE ONIIOHEHTA, yYaCTBOBATh B IUCKYCCHMU:
* CIIOCOOHOCTH OTKPBITO BBIpaXKaThb U ApTyMEHTHUPOBAHHO OTCTaUBATh CBOIO TOUKY 3PCHMSL.

Pe3ynbTaThl n3y4yeHust y4e0HOIo npeaMera
Jluunocmuvimu pesynomamamu 00yuenus ¢pusuxe B OCHOBHOM IIKOJIE SBIISIOTCS:

° C(I)OpMI/IpOBaHHOCTB IMO3HABATCIIbHBIX HWHTCPCCOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKHUX crocoOHOCTeH
yJaluuxcs,

° Y6C)K,Z[CHHOCTB B BO3MOKHOCTHU IIO3HAaHUSA MHPUPOJbI, B HCO6XOI[I/IMOCTI/I Pa3yMHOTO HCIIOJIb30BaHUS
JIOCTHKECHHMI HAayKHu U TEXHOJIOTHH I JallbHEHIIIEro Pa3BUTHA YCIIOBCYCCKOI'O O6H.I€CTB3., YBAXKCHHUC K
TBOpHAM HAayKU U TEXHUKH, OTHOUICHUC K (I)I/I3I/IK6 KaK 3JICMCHTY 06IHC‘{CHOBGI-IGCKOI>'I KYJIBTYPBI;

¢ CaMOCTOATCIbHOCTDL B HpI/IO6peTeHI/II/I HOBBIX 3HAaHUM U MMPAKTHYICCKUX YMeHHﬁ;



JIOKYMEHT MOANMCAaH 31EKTPOHHOM MOAIHUCHIO.
* TOTOBHOCTH K BBIOOPY )KU3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMU HHTEPECAMH U BO3MOXHOCTSIMU;

¢ MOTHUBaALUA OGpa?;OBaTeJ’IBHOﬁ ACATCIIbHOCTU HIKOJIbHUKOB Ha OCHOBC JIMYHOCTHO OPUCHTHUPOBAHHOI'O
MOJIX0/12;

* (hopMUpOBaHHE LIEHHOCTHBIX OTHOIICHUN APYr K APYrY, YUUTEII0, aBTOpaM OTKPBITUH W W300peTeHHi,
pe3ynbraTtaM o0ydeHUs.

Memanpeomemnuvimu pe3yromamamu 00yyeHus ¢puzuke B OCHOBHOU IIKOJIE SBJISIFOTCS:

* OBJAJICHUE HAaBBIKAMHM CAMOCTOATENBHOIO MPUOOPETEHUS] HOBBIX 3HAHWUN, OpraHMU3alUU y4eOHOU
NESITEIbHOCTH, IIOCTAHOBKU II€JieH, IJIaHUPOBAHMS, CAMOKOHTPOJS M OLIEHKH pE3yJIbTaTOB CBOEH
ACATCIIBHOCTH, YMCHUAMM NPECABUIACTE BOSMOKHBIC PE3YJIbTAThI CBOUX I[GﬁCTBHfI;

¢* IOHUMaHUueC paSJ'II/I‘-II/Iﬁ MCKAY UCXOOAHBIMHU q)aKTaMI/I U TrurioTe3amMu ajisd ux O6’I)$ICH€HI/I$I, TCOPCTUUCCKUMU
MOJENSIMU U peaIbHbIMU OOBEKTaMH, OBJIAJICHUE YHUBEPCAIbHBIMU y4E€OHBIMU JEHCTBUSMHU Ha MpHUMeEpax
THUIIOTE3 AJIsd OOBSICHEHHST W3BECTHBIX (baKTOB nu 3KCHGpHMCHT3J'IBHOfI IMPOBEPKHU BBIABHUIACMBIX THUIIOTC3,
pa3paboTKU TEOPETUUECKUX MOJIEIEH MPOLIECCOB WU SIBJICHUN;

* ¢opMUpOBaHHE YMEHHI BOCHPHHHUMATh, MepepadaThiBaTh U MPEIbSBISATh UHPOPMAIUIO B CIOBECHOM,
o0Opa3Hoil, cuMBoOJMYecKoi (opMax, aHAIM3UpPOBaTh U TNepepadaThiBaTh MOJYyYEHHYIO HH(OpMaLKIO B
COOTBETCTBUM C IIOCTABJICHHBIMU 3adad4aMH, BBIJACIIATH OCHOBHOC COACPKAHUC IMPOYUTAHHOI'O TCEKCTA,
HaxXOoJUThb B HEM OTBCTEI HA MOCTABJICHHBIC BOIIPOCHI U U3J1araThb €ro,

* nMpuoOpeTeHne OmbITa CaMOCTOSITEILHOTO MOMCKA, aHalu3a U 0TOOpa MH(OPMALUU C UCHOJIB30BaHUEM
Pa3IUYHBIX HCTOYHHUKOB, U HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH [UIs PEIICHUs I03HABATENbHBIX 3a/1a4;

* pa3BUTHE MOHOJIOTMYECKONH M AMATOrMYECKOW peud, YMEHHUS BBIPAXKaThb CBOM MBICIHM M CHOCOOHOCTH
BBICIYIIMBATh COOECEIHUKA, IIOHUMATh €r0 TOUYKY 3pEHUs, IPU3HaBaTh MPaBO JIPYroro 4ejaoBeKa Ha MHOE
MHEHHE;

* OCBOCHHE NPUEMOB JEHCTBUH B HECTAHAAPTHBIX CHUTYaLUSAX, OBJIAJECHHUE IBPUCTHUECKUMH METOJAMU
pereHus mpooem;

* (hopMupOBaHUE YMEHUN pabOTaTh B IPYIIIE C BHIIOJHEHUEM PA3IMUHbIX COLUAIBHBIX POJIEH, IPEICTABIATD
U OTCTauBaTh CBOU B3IVIAbl U YOEXKIEHUS, BECTH IUCKYCCHIO.

IIpeomemnvimu pesynomamamu 00yuenus ¢puzuxe B OCHOBHON IIKOJIE SIBIISIFOTCSI:

* 3HaHMS O MPUPOJE BAKHEHIIMX (PU3MUECKUX SIBICHUN OKpPY)KAIOLIEr0 MHUpa MU MOHHUMAaHUE CMbICIA
(U3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSA3b U3YYEHHbIX SIBJICHUH;

* YMEHHUS I0JIb30BaThCsl METOJIaMH HAyYHOTO HCCIIEOBAHUS SIBICHUI NPUPO/BI, IPOBOJUTH HAOIIOACHHUS,
IUIAHUPOBaTh M BBIINOJHATH SKCIEPUMEHTHI, 00pabaThiBaTh pe3ylbTaTbl H3MEPEHUH, NPeACTaBIATh
pe3yibTaThl U3MEPEHUH ¢ MOMOIIBI0 TaOuul, rpadukoB U (HOpMyN, OOHAPYKHUBATh 3aBUCUMOCTH MEXKIY
¢u3nUeCKUMHU BeIMYUHAMHU, OOBSICHATH MOJYYEHHbIE pe3ybTaThl U JIeJIaTh BBIBOJbI, OLICHUBATh TPAHUIIBI
MIOTPEIIHOCTEN PE3yabTaTOB U3MEPEHHUI;

* YMEHMs NPUMEHATh TEOPETUYECKHE 3HaHUS MO (U3MKE Ha MpPaKTUKe, pemarb (Qu3nyeckue 3aladd Ha
IIPUMEHEHHE MOJTyYEHHBIX 3HAHUM;

* YMEHHS U HaBBIKH NMPUMEHATh MOJTyYEHHbIE 3HAHUS A OObACHEHHs NMPUHIMIIOB JEHCTBHS BaXKHEHUIINX
TEXHUYECKUX YCTPOUCTB, PEIICHUS MPAKTHUECKUX 3a/1a4 MOBCETHEBHON KMU3HHU, oOecnieueHust 0€301acHOCTH
CBOEH JKM3HHU, PALlMOHAIBHOTO MPUPOJOTIONIB30BAHNS U OXPAHBI OKPYKAIOLIEN CPEbl;

* (hopMupoBaHHE YOXKAECHUS B 3aKOHOMEPHOH CBSA3M U O3HABAEMOCTH SIBIIEHUI IPUPO/IbI, B 0OBEKTUBHOCTH
HAy4YHOT'O 3HaHMS, B BBICOKOH IIEHHOCTH HAayKU B Pa3BUTUU MAaTE€PUAIbHOMN U JYXOBHON KYJIbTYpHI JIOACH;
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* pa3BUTHE TEOPETUYCCKOTO MBINIJICHUS Ha OCHOBE ()OPMUPOBAHHUS YMEHUU YCTaHABIMBATh (DAKTHI,

pa3nuyaTh MPUYUHBI U CIEACTBUS, CTPOUTH MOJEH U BBIABUIaTh TUIOTE3bI, OTHICKMBATH U (POPMYIUPOBATH
JI0Ka3aTeNbCTBA BBIIBUHYTBIX THIIOTE3, BBIBOJUTH M3 HKCIEPHUMEHTAIBHBIX (AKTOB M TEOPETHYECKHX
MoJienel (pU3nUecKre 3aKOHBI;

* KOMMYHHKaTHBHBIC YMEHUS JTOKJIABIBATh O PE3YJIbTaTaX CBOEr0 HCCIIE0OBAHUS, yYaCTBOBATh B AUCKYCCHUH,
KpaTko M TOYHO OTBEYATh Ha BOMPOCHI, MCIOJB30BaTh CIPABOYHYIO JHUTEPATYpy U JAPYrHe HCTOYHUKU
uHpOpMannu.

HJIaHpreMLIe pe3yJbTaThbl 0OCBOCHUA NMIPEAMETA (1)I/I3I/IK3

YuyeHHK HAYYHTCS:

e coOmrofaTh mpaBuiia 0€30MaCHOCTH U OXpaHbl TpyJa Mpu padboTe ¢ yueOHBIM M J1a0OpPaTOPHBIM
000pyI0BaHUEM;

® TIOHUMATh CMBICI OCHOBHBIX (PH3MUECKHX TEPMHUHOB: (PU3NYECKOE TeJo, (PU3NUECKOE SBIICHHE,
¢bu3nveckas BeNMYNHA, €TUHHUIBI H3MEPECHHUS;

® pacrio3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEUIINTh TPH TOMOIIN (HU3WIECKHX METOJIOB;
aHATM3UPOBATh OTHCIBHBIC JTAllbl TPOBEICHHS WCCICNOBAaHWA W HMHTEPIPETUPOBATH PE3YNILTATHI
HaOJIIOJICHUI U OIILITOB;

® CTaBHUThH OIBITHI TIO HWCCIEAOBAHUIO (PU3MUECKUX SIBICHUN WM (PU3MUECKUX CBOWCTB Tel 0e3
WCTIOJIH30BAHUS MPSIMBIX H3MEPEHHIA; TIPU 3TOM (POPMYIIMPOBATH MPOOIIeMy/3a1ady yaeOHOTO SKCIIEPUMEHTA;
coOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHUS; IIPOBOAUTH OIBIT M JOPMYIHUPOBATH BHIBO/IBI.

[pumevanue. [lpu mpoBeneHUH WCCIIEAOBAaHUS (PU3MUECKUX SBJICHUN W3MEPHUTENBbHBIC MPHOOPHI
WCTIOJIB3YIOTCS JIUIIB KaK TATYUKU U3MEPEHUS (PU3NIECKUX BEIMYHMH. 3aIICH MIOKA3aHUH MPSIMBIX H3MEPEHHIA
B 3TOM CJIy4ae He TpeOyeTcs.

® TIOHUMATh POJIb IKCIIEPUMEHTA B MOJYYCHUH HAYIHOH HHPOPMALINY;

® TIPOBOJWTH MPSIMbIE U3MEPEHUS (QU3NYECKUX BEIUYHH: BPEMs, PACCTOSIHHE, Macca Tena, 00beM,
cuiia, TeMIlepaTypa, aTMOC(EepHOE NaBJICHHE, BIAXXHOCTh BO3JyXa, MPH 3TOM BHIOMPATh ONTHMAIbHBIN
croco0 U3MEpEeHHsI U MCIIOJIb30BaTh MPOCTEUIITIE METOIbI OTICHKH MOTPEIIHOCTEH N3MEPEHHI.

[Mpumeuanue. Jlwobas ydeOHas mporpaMma JOJDKHA O0OECHEYMBaTh OBJIQJICHUE MPSMBIMHU
W3MEPECHUSMH BCEX MEPEUNCICHHBIX (PU3NICCKUX BEITUYMH.

® TIPOBOJHMTH HCCIEIOBAHHE 3aBUCHMOCTEH (U3UYECKUX BEIUYHMH C HCIOJIB30BAHUEM MPSIMBIX
W3MEPCHUM: MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YJbTAaThl MOJYYCHHON 3aBUCHMOCTH
(bU3NYECKUX BEJIMYUH B BHJIE TAOJIUI] U TPAPHKOB, ICIATh BBIBOIBI 10 PE3yIbTaTaM HCCIICIOBAHNUS;

® TIPOBOJMTH KOCBEHHbIC U3MEPEHUs (PU3NYCCKUX BEIMYUH: MPH BHITIOJTHCHUH H3MEPEHHI COOMPATh
AKCTIICPUMCHTAIBHYIO YCTAaHOBKY, CIICAYS MPEIOKEHHOW MHCTPYKIIMU, BBIYUCIATh 3HAYCHUE BEIUYHMHBI U
AHAJIM3UPOBATh MMOJIyYCHHBIC PE3YJIBTATHI C YIETOM 3a/IaHHON TOYHOCTH U3MEPEHHUIA,

® aHAJIM3UPOBATh CUTYallUH MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBICHUE
U3YUEHHBIX (PU3NYECKUX SIBICHUH MM 3aKOHOMEPHOCTEM W NPUMEHATh HMEIOLIUecs 3HaHUS Uil UX
OOBSICHECHHS;

® [IOHUMAaTh NPHUHLMIIBI JEHCTBUS MAalIMH, NMPUOOPOB M TEXHMUYECKMX YCTPOWCTB, YCIOBHUS HX
0€30I1aCHOT0 MCII0JIb30BaHMs B TOBCEHEBHOM KU3HU;

® JICII0JIb30BAaTh MPH BHIIOJIHEHUHU YUEOHBIX 33/1a4 HAYYHO-TIONMYIIAPHYIO JIUTEPATYPY O PU3HUECKUX
SBJICHUSIX, CTIPABOYHbIE MaTepUalibl, pecypchl IHTepHET.

Y4eHHMK NOJYYHUT BO3MOKHOCTh HAYYHThCSH:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIE008aHUL, PONb UIUKU 68 PACUUPEHUU NPeOCmAasieHull 00



JIOKyMEHT IOIIMCAH NIEKTPOHHOM IO IUCHIO.
OKpydHCcaloujem mupe u ee 6Kaao 8 yayyuleHue Kaiecmsea JHCusHu;

® UCNONbL306aMb  NpUEeMbl  NOCMPOEHUs  QuU3UYeCKUx Mooenel, Nnoucka u @QopmyIuposKu
00KA3amMeNbCms 8blOBUHYMBIX 2UNOMES U MeoPEeMU4ecKUx bl80008 HA OCHOB8E IMNUPULECKU YCIAHOBIeHHbIX
Gaxmos;

® CPABHUBAMb MOYHOCMb USMEPEHUs. QUUYECKUX GeluyuH No GeludyuHe Ux OMHOCUMENbHOU
nocpeuHoCcmu npu nPoeeoeHUY NPAMbIX USMEPEHU,

®  CamMOCMOAMeNbHO NPOBOOUMb KOCBEHHble UBMEPEHUsl U UCCIe008aHUA (PUIUYECKUX GETUUUH C
UCNONb308AHUEM DASTUUHBIX CHOCOD08 UMEPEeHUS (PUULECKUX BeUYUH, BbIOUPAMb CPEOCMBA USMEPEHUS C
VUemom HeobX00UMOU MOYHOCIU UsMepeHUll, 000CHOBbIBAMb 8bLOOP CNOCOOA UMepPeHUsl, A0eK8AMHO20
noCmaeienHoll 3adaie, nNPo8oOUMb OYEHKY O0CHOBEPHOCIU NONYYEHHbIX Pe3VIbmMamos;

®  BOCNPUHUMAMb UHDOPMAYUIO PUBULECKO20 COOEPIHCAHUS 8 HAYUHO-NONYIAPHOU Jumepamype u
cpeocmeax maccoeou uHgopmayuu, Kpumuiecku OYeHusamv NOLYYEeHHYI0 UHGopMayuio, aHaru3upys ee
cooepaxcanue u 0anuvlie 00 UCMOYHUKE UHDOpMayUU,

® co30asamv coOCmeeHHble NUCbMEHHble U YCMHble CO0OWeHUs O PUULECKUX AB8NEeHUAX HA OCHO8e
HEeCKONbKUX UCMOYHUKOS UHpOpMayuy, conposoxcoams 6biCMYNieHue npeseHmayuel, y4umvleas
0cobenHoCmu ayoumopuu c8epCmHUKO8.

Mexanuyeckue siBJICHUSA
Y4eHuK HAy4YuTCH:

® pacro3HaBaTh MEXAaHWYECKUE SIBIICHUS W OOBSICHATh HA OCHOBE MMEIONIUXCS 3HAHWUN OCHOBHBIC
CBOMCTBA WJIX YCIIOBHS MPOTEKAHUS 3TUX SIBJICHUI: PABHOMEPHOE M HEPABHOMEPHOE JBUKEHUE, PABHOMEPHOE
U PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JIBUKEHUE, OTHOCUTEIBHOCTh MEXaHNYECKOIO JBMKEHHMsI, CBOOOAHOE
MaJieHuEe TeJl, PABHOMEPHOE JABUKEHUE IO OKPYKHOCTH, HWHEPLUs, B3aUMOJCHCTBUE TEJ, PEAKTUBHOE
JIBUKEHHE, Tepeladya JaBiICHHUs] TBEPAbIMU TEIaMH, KHUAKOCTSAMU W Ta3aMH, aTMoC(epHOe [aBJcHHE,
IJIaBaHUE TeJ, PAaBHOBECHE TBEPAbIX TeJ, HMEIONIMX 3aKpeIyIeHHYI0 OCh BpalleHHs, KoJiebaTeabHOoe
JBWKEHUE, PE30HAHC, BOJIHOBOE JBMKEHUE (3BYK);

® ONNUCHIBaTh H3YYCHHBIC CBOMCTBA TE€JI M MEXaHUYECKHE SIBJICHUS, HCHOJIb3ys (GU3NUYECKUE
BEJIMYMHBI: IyTh, MEpEMEIIeHHe, CKOPOCTh, YCKOpPEHHE, IMEepHoJ]| OOpalleHHs, Macca Tena, IIOTHOCTh
BEIECTBA, CHJa (CUJIa TSXKECTH, CHJia YIPYrocTH, CUjla TPEHUs), JaBJICHUE, UMIYJIbC Tella, KUHETHYeCcKas
SHEprus, MOTeHIIMAIbHAS SHEPrusl, MexaHnueckas paboTa, Mexanudeckas MouiHocts, KI1J[ nmpu coBepiienuu
paboThl C UCHIOIB30BAHUEM ITPOCTOIO MEXAHU3MA, CUJIA TPEHUs, aMIUIUTY/Ia, IEPUOJ] U YacTOTa KoieOaHui,
JUIMHA BOJIHBI U CKOPOCTh €€ PACIPOCTPAHEHHUS; IPU OMUCAHUH MPAaBUIBLHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIOJIb3YeMbIX BEIWYMH, UX OO0O3HAUEHUS U €AWHUIIBI U3MEPEHHs, HaXOAUTh (POPMYIbI, CBS3bIBAIOIINE
JTaHHYIO (PU3UUYECKYIO BEJIMUUHY C IPYTUMU BEIMUYUHAMU, BBIYUCIIATH 3HaYeHHE (PU3HMUECKON BEIIUYUHBL;

® AHAIM3UPOBATH CBOMCTBA TEJI, MEXAaHMUYECKUE SBJICHUS M IPOIIECCHI, HCHOJb3yd (PU3NYECKUE
3aKOHBI: 33aKOH COXPAHEHWS SHEPIruM, 3aKOH BCEMHUPHOrO TATOTEHHUS, MPUHLMUIN CYNEPHO3ULIUUA CHII
(maxosxnenue paBHojeicTBytomieit cunel), I, I1 u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena; IpU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M €ro
MAaTeMaTHYECKOE BBIPAKEHUE;

® pa3nuyaTh OCHOBHBIE TPH3HAKU H3YyYCHHBIX (PU3MUECKUX MOJeNel: MarepuanbHas TOYKa,
WHEepLUaIbHas CUCTEMA OTCUETA;

e pelaTh 3aJ1a4M, UCTIONB3Ys (PU3MUECKHEe 3aKOHBI (3aKOH COXPAHEHUSI SHEPTHUH, 3aKOH BCEMHUPHOTO
TATOTEHMS, PUHIUI cyneprioduunu cui, I, I u 111 3akonsl Hbr0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumesna) U (GOpMYIbl, CBS3bIBAIONIME (DU3MUECKHUE BEIHYUHBI (YT,
CKOPOCTb, YCKOPEHHE, Macca Tella, MJIOTHOCTh BEIIECTBA, CUJA, JaBJIEHUE, UMIYJIbC Tela, KHHETUYEeCKas
SHEprusi, MOTEHIMAIbHAS dHEPTUs, MEXaHU4ecKasi paboTa, MmexaHudeckas moiHocTh, KIIJ] mpocToro



JIOKYMEHT MOANMCAaH 31EKTPOHHOM MOAIHUCHIO.
MEXaHHU3Ma, CHJIA TPEHHUS CKOJIBKEHUS, KOXPPHUIMEHT TPCHHsI, aMIUTHTYa, IEPUOJ] M 4acTOTa KOJIeOaHHi,

JUTMHA BOJIHBI M CKOPOCTb €€ PacHpOCTPaHEHUs): HA OCHOBE aHAIM3a yCIOBUSA 33/1a4H 3alIUCHIBATh KPATKOE
YCIIOBUE, BBIACTATH PU3NICCKIE BETUIMHBI, 3aKOHBI U (POPMYITBI, HEOOXOIUMBIE IJIs €€ PEIICHUS, TPOBOAUTH
pacyeTsl U OIICHUBATH PEATBHOCTH MOJTYICHHOTO 3HAUCHUST (PU3UUECKON BETNIMHBI.
Y4YeHUK MOJTYy4YUT BO3MOKHOCTH HAYYUTHCS:
® UCNONIBb306AMb 3HAHUA O MEXAHUYECKUX S61eHUAX 8 NOBCEOHEBHOU JHCU3HU 0/ obecnedenusl
bezonacnocmu npu obpaweHuu ¢ npudOPAMU U MEXHUYECKUMU YCIMPOUCMBAMU, OISl COXPAHEHUSI 300P06bL U
COONI00EHUsL HOPM IKOTI02ULECKO20 NOBEOEHUS 8 OKPYHCatowell cpede; NPUBoOUms NpUMepbl NPAKMUECKo2o
UCNONL308AHUS  (DUBUYECKUX 3HAHUL O MEXAHUYECKUX ABMEHUAX U (QU3UYECKUX 3AKOHAX, Npumepbl
UCNONb308AHUSL  BO300HOBNIAEMbIX UCHOYHUKOG OHEP2UU, IKOIOSUYECKUX NOCIe0CMEUll UCCIe008aHUSA
KOCMUYECKO20 NPOCMPAHCMBA,
® paziuuams paHuybl NPUMEHUMOCMU QUSUYECKUX 3AKOHO8, NOHUMAmMb ceoOwull Xxapaxmep
@yHOamenmanbHbLX 3aKOHO8 (3aKOH COXPAHEHUsL MEXAHUYECKOU SHEP2Ul, 3dKOH COXPAHEHUsI UMNYTbCA, 3AKOH
8CEMUPHO20 MA20MEHUS) U 02PAHUYEHHOCMb UCNONIb308AHUS YACMHbBIX 3aKOH08 (3akon [ Vka, Apxumeda u
op.);
® HAXOOUMb A0EK8AMHYIO NPEOJIONCEHHOU 3a0aye Yu3ULecKyr0 MOOenb, pa3peuams npooiemy Kaxk
HA OCHOBE UMEIOWUXCsl SHAHUL N0 MeXaHuke ¢ UCNONb308aAHUEM MAMEMamu4ecko2o annapama, maxk u npu
NOMOWU Memo008 OYeHKU.
TemioBbie sIBJICHUSA
Y4eHuK HAYy4YuTCH:
* pacmo3HaBaTh TEIUIOBbIEC SIBJICHHUS U OOBSACHATH Ha 0a3e MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOWMCTBA WM
YCJIOBUS TIPOTEKAHUS ITHX sBICHHUN: muddy3usi, ”3MEHeHHE 0O0beMa TeJl MPU HarpeBaHWUU (OXJIAXKICHHH ),
0oJbIIasl CKUMAEMOCTh Ta30B, Maylasg CKUMAEMOCTh KUAKOCTEH W TBEPABIX Tel; TEIJOBOE pPaBHOBECHE,
ucrnapeHue, KOHACHCAlMs, TIaBJIeHNe, KpUCTATU3alusl, KHIICHHE, BJIaKHOCTh BO3IyXa, pa3INyHbIe CIIOCOObI
Tervionepenayn  (TEMJIONPOBOJHOCTh, KOHBEKIMS, W3JIy4Y€HHUE), arperatHble COCTOSIHMSI BeEIECTBa,
MOTJIOLIEHNE PHEPrUH MPHU HCHApEHUU XKUAKOCTU U BBIJICJIICHUE €€ MPU KOHJEHCAI[MU Mapa, 3aBUCUMOCTh
TEeMIIepaTypbl KUMIEHUS OT JaBJICHUS;
* OIKCHIBATh U3yYEHHBIE CBOMCTBA TEJ U TEIJIOBBIE SIBIICHUS, UCIIOJIBb3YS (PU3MUeCKHe BETHUMHBI: KOJTHMYECTBO
TEIUIOThI, BHYTPEHHSSI DHEPrusi, TeMIleparypa, yJeibHas TEIJIOEMKOCTh BEUIECTBa, yJeibHas TeIioTa
IUIaBJICHUS, YAENbHasl TEIJIoTa MapooOpa3oBaHMs, y[elbHas TEIUIOTa CrOopaHHs TOIUIMBA, KOd(hdULIMEHT
MOJIE3HOTO JICHCTBUSL TEIUIOBOTO JBUTATENS; MPHU ONUCAHUU MPABWIBHO TPAaKTOBATh (PU3MUECKUI CMBICI
UCIOJIb3YeMbIX BEIWYHMH, UX O0O3HAUEHUS U €IMHUIBI U3MEPEHHs], HaXOIUTh (POPMYIBI, CBS3bIBAIOIINE
JTaHHYIO (PM3MUYECKYIO BEJIMUUHY C IPYTUMU BEIMUUHAMU, BBIYUCIIATH 3HaUeHHE (PU3MUECKON BEIUYUHBL;
* aHAJM3UPOBATh CBOMCTBA T, TEIUIOBBIC SIBIICHUS U MIPOLIECCHI, UCTIONIB3YS OCHOBHBIE MOJIOKEHHUS aTOMHO—
MOJIEKYJISIPHOTO YYEHUSI O CTPOCHUU BEIIIECTBA U 3aKOH COXPaHEHUS YHEPTHH;
* pa3nu4yaTh OCHOBHBIE MIPU3HAKU U3YyYCHHBIX (DU3HMUECKUX MOJIENIel CTPOCHUS T'a30B, JKUKOCTEH U TBEPABIX
Te;
*  MPUBOAUTH MPUMEPHI MPAKTHUECKOTO UCTIOIb30BaHMs (PH3NUECKIX 3HAHUHN O TEIIOBBIX SIBJICHUSX;
* permiath 3aJa4M, UCTOJb3ys 3aKOH COXPAHEHUS SHEPTUHU B TEIUIOBBIX MpoIieccaxu (POPMYIbI, CBI3bIBAIOIIHIE
¢buznueckre BeMTUYHHBI (KOJIUYECTBO TEIUIOTHI, TEMIIepaTypa, yAeIbHas TeIJI0EMKOCTh BEIIeCTBa, y/IeIbHAS
TEIJIOTa TUIABIICHUS, YAeNbHas TEIUIOTa NapooOpa3oBaHMs, yIeNbHAas TEMJIOTa CropaHusl TOIUIMBA,
KO3 (UIIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO ABUTATENsl): HA OCHOBE aHaIN3a yCIOBHS 3a/1a4M 3alHCHIBAThH
KpaTKO€ YCIIOBHUE, BBIACIATh (U3NUECKUE BEIIMYMHBI, 3aKOHBI B (DOPMYIIbI, HEOOXOTUMBIE IJIs €€ PelIeHus,
MIPOBOJUTH PACUEThl U OIICHUBATH PEAbHOCTh MOyYEHHOTO 3HAYeHUSI (PU3NUEeCKON BETMUNHBIL.

Yuyenuk MOJYYMT BO3MOKHOCTb HAYYHTHCH:



JIOKYMEHT MOANMCAaH 31EKTPOHHOM MOAIHUCHIO.
® UCNONIBb306AMb 3HAHUA O MENI0BbIX SGNEHUAX 6 NOBCEOHEBHOU MHCU3HU Ol 0OecneyeHus

bezonacnocmu npu obpaweHuu ¢ npudOPaAMU U MEXHUYECKUMU YCIMPOUCMEAMU, Ol COXPAHEHUS 300P08bsL U
COONMI00eHUsL HOPM IKOTIO2UUECKO20 N08e0eHUs 8 OKpYdcaloujeli cpede; NpueooUums NPUMepPsbl IKOL0UYECKUX
nociedcmeuil pabomol 0guecamenell GHYmpeHHe20 C20panusl, Mena08blX U 2UOPOINEKMPOCMAHYUU,

® pasiuuame epaHuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce0OWULl Xapakmep
@PyHOaMEHMANbHBIX  PUUYECKUX 3AKOHO8 (3aKOH COXPAHEHUs JHepeuu 6 Menjiosvlx npoyeccax) u
02PAHUYEHHOCIb UCNOIb308AHUS YACTHBIX 3AKOHO8,

® HAXOOUMb A0EK8AMHYIO NPEOSIONCEHHOU 3a0aue Pu3uiecKyro Mooeib, papeuams npooiemy Kax
HA OCHOBE UMEIOWUXCS 3HAHULL O TENI0BbIX ABLEHUAX C UCNONb308AHUEM MANEMAMUYECKO20 annapama, max
U npu NOMOWU MemMoO08 OYEeHKU.

DJIeKTpUYeCKHEe 1 MATHUTHBIE SIBJICHUS
Y4YeHUK HAYYHuTCS:

* pacIio3HaBaTh JJICKTPOMArHUTHBIC SBIICHUS M OOBSCHATH HA OCHOBE WMCIONMINXCS 3HAHWHA OCHOBHBIC
CBOWCTBA WJIM YCJIOBHSI TPOTEKAHWs OSTUX SBJICHHUNA: ODIIEKTPU3AIUS TeJ, B3aWMOJCHCTBHE 3apsiiOB,
IEKTPUICCKUI TOK M €ro JEeHCTBUA (TEIJIOBOE, XMMHUYECKOe, MAarHUTHOE), B3aMMOJICHCTBHEC MAarHHUTOB,
JJIEKTPOMArHUTHAsT WHIYKIIHS, JEHCTBAE MAarHWUTHOTO IOJII HA MPOBOJHUK C TOKOM W Ha JBHKYIIYIOCS
3apsSHKEHHYIO YacCTHIly, JEHCTBUE DJICKTPUYCCKOTO TOJIA HA 3apsDKCHHYIO YaCTHILY, JJIEKTPOMArHUTHBIC
BOJIHBI, TIPSIMOJIMHEWHOE PAaCIIPOCTPAaHEHUE CBETA, OTPAKCHNE U IPEJIOMIICHHE CBETA, TUCTIEPCHS CBETA.
. COCTaBIIATH CXEMBI JJICKTPUYECCKHX IEMed C TOCIeA0BAaTeIbHBIM M IMapAJIICIIBHBIM COCTUHECHHEM
JJIEMEHTOB, pasiidas yCIOBHBIC 0003HAYCHHUS DJIEMEHTOB JJICKTPUICCKUX IeTeld (MCTOYHUK TOKA, KITFOY,
PE3UCTOP, PEOCTaT, JTAMIIOUKA, aMIIEPMETP, BOJILTMETD).
*  WCNOJB30BATh ONTHYECKHE CXEMBI JIJISl MOCTPOSHHS N300paKEHHIA B IJIOCKOM 3€pKalie M COOHMparomiei
JIMH3E.
*  ONKCHIBaTh U3yYCHHBIC CBOICTBA TEI U 3JICKTPOMArHUTHBIC SBJICHUS, UCTIOIB3YS (PU3HUECKUE BETHUNHBIL:
ANIEKTPUYECKHIA 3apsill, CHJIa TOKA, 3JICKTPUIECKOE HANPSHKCHUE, AIEKTPHUECKOE COMPOTHBIICHHE, YACTHHOES
COINPOTHUBJICHUE BEIIECTBa, PadOTa HIEKTPUYECKOTO TOJS, MOIIHOCTh TOKa, (POKYCHOE PpACCTOSHHE H
OIITUYECKAs CHJIA JIMH3BI, CKOPOCTh IEKTPOMArHUTHBIX BOJIH, JIJTHHA BOJHBI H YaCTOTA CBETA; IPH ONMCAHUU
BEPHO TPAKTOBATh (PU3UYECKUN CMBICI UCIIOJIB3YEMbIX BEIMUMH, UX 0003HAYCHUS M CIMHHUIIBI U3MEPCHUS;
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE IAHHYIO (U3UYECKYIO BEJTUYMHY C IPYTUMHU BEIIMYHMHAMH.
*  aHAJIM3UPOBATH CBOMCTBA TEJ, JICKTPOMArHUTHBIC SIBJICHHUS ¥ TIPOLIECCHI, UCTIOJIB3Ys (PU3HUECKIE 3aKOHBI:
3aKOH COXPaHEHHsI MJIEKTPUYECKOTO 3apsja, 3akoH Oma Jyis yyacTka Iend, 3akoH Jxoyns-JIeHima, 3akoH
MPSIMOJIMHEHHOTO PACpOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEJIOMIICHUS CBETA; MPH STOM
pa3myaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MATEMaTHYECKOE BBIPAKCHUE.
. MPUBOAMUTH MPUMEPHI MPAKTUYECKOTO WCIOJIb30BaHUS (PU3MUECKUX 3HAHUU OO AJIEKTPOMArHUTHBIX
SIBIICHUSIX.
*  pemiaTh 33724, UCHIONB3Ys PU3NUYECKUE 3aKOHBI (3akoH OMa i ydacTka 1end, 3akoH J[xoyns-Jlenna,
3aKOH TPSIMOJMHEHHOTO PAcCHpOCTPAaHEHUsS! CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH INMPEIOMIICHUS CBETA) U
(dbopMyIbl, CBsA3BIBANOMNINE (DPU3HUECKHUE BEIUYUHBI (CHJIa TOKA, IIEKTPHUUECKOE HAIMPSHKEHHE, AIEKTPUIECKOe
COMPOTHBIIEHUE, YIEIbHOE COMPOTHBICHHE BEIIECTBA, paboTa AIEKTPHUYECKOrO TMOJS, MOIIHOCTh TOKa,
(oKyCcHOE paccTOSHHUE M ONTHUYecKas CHJIa JTUH3bI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJWHA BOJIHBI U
4acToTa cBeTa, GopMyJIbl pacueTa AMEKTPUIECKOTO COMPOTUBIICHUS TPHUIIOCIEIOBATEILHOM U apaslieIbHOM
COEIMHEHUH MPOBOJIHUKOB): HA OCHOBE aHAJIM3a yCIOBUS 3aJaud 3allMChIBaTh KPATKOE YCIOBHE, BBIJIENISThH
(du3nuecKkue BETMYMHBI, 3aKOHBI U (OpPMYNBI, HEOOXOTUMBIE ISl €€ PEIICHHs, MPOBOJIUTH PacyeThl U
OIICHUBATh PEALHOCTh MOJIYYEHHOTO 3HAYeHHS (PU3NUECKON BEITHMUMHBIL.

Yuyenuk MOJYYMT BO3MOKHOCTb HAYYHTHCH:



JIOKYMEHT MOANMCAaH 31EKTPOHHOM MOAIHUCHIO.
® UCNONbL306aMb 3HANHUS 00 INIEKMPOMASHUMHBIX AGNEHUSAX 8 NOBCEOHEGHOU HCUZHU O/ 0becneye s,

bezonacnocmu npu obpaweHuu ¢ npudOPaAMU U MEXHUYECKUMU YCMPOUCMBAMU, OISl COXPAHEHUSI 300P06b. U
CcOONI00eHUsL HOPM IKOJIO2UYECKO20 NOBEOeHUsl 8 OKpycarowel cpeoe, NPUBOOUMb NpUMEPbL GIUAHUSA
INEKMPOMASHUMHBIX U3TYYEHUU HA HCUBbLE OPSAHUZMBL,
® pasiuuame epanuybl NPUMEHUMOCMU (OU3UYECKUX 3AKOHO8, NOHUMAMb 6Ceobwull xapakmep
@PYHOAMEHMANbHBIX  3AKOHO8  (3AKOH — COXPAHEHUsl  INeKMPUYEecKo20  3apsoa) U — 02PAHUYEeHHOCMb
UCNOJIb308AHUS YACMHBIX 3aKOH08 (3akoH Oma 0ns yuacmka yenu, 3axon [ocoynsa-Jlenya u op.);
® UCNONBL306aMb  NpUEeMbl  NOCMPOEHUs.  (QUUYECKUX MOOelel, Noucka U  @OopmMyIuposKu
00KA3amMeNbCms 8blOBUHYMBIX 2UNOME3 U MeoPemUYecKUxX 66160008 HA OCHOBE IMNUPUYECKU YCIAHOBIEHHBIX
Gaxmos;
® HAXOOUMb A0EK8AMHYIO NPEONIONCEHHOU 3a0aye GuU3UYeCKYI0 MOOelb, paspeuams npoodiemy KaKk
Ha OCHOBE UMEIOWUXCA 3HAHUL 00IIeKMPOMASHUMHBIX ANEHUSAX C UCNONb308AHUEM MAMEMAMUYECKO20
annapama, max u npu NOMOWU Memoo08 OYeHKU.
KBaHTOBBIE SIBJIEHHS
Y4YeHUK HAYYHuTCS:
* pPAcCIO3HABATh KBAHTOBBIC SBJICHUS U OOBSICHATH Ha OCHOBE MMECIOIIUXCSI 3HAHWH OCHOBHBIC CBOMCTBA WU
YCIIOBUS TIPOTEKAHWS STHX SBJICHUI: €CTECTBEHHAs W HMCKYCCTBEHHAs pPaJWOaKTUBHOCTh, O-, - # -
W3ITydeHUs, BOSHUKHOBEHUE JITHEHYATOTO CIICKTPa U3ITyUCHHS aTOMa;
. OTIMCHIBATh M3YYCHHBIC KBAHTOBBIC SBIICHUS, WCIOJB3YS (DM3MYECKHE BEITMYMHBI: MAcCOBOE YHCIIO,
3apsA0BOE YHCJIO, TIEPHOJ TOJypacrajia, SHeprus (OTOHOB; TPU ONHUCAHWUU TPABUIBHO TpPAKTOBATH
(U3NYECKUN CMBICI UCTIONB3YEMBIX BEJTMUNH, UX 0003HAUCHUS U €AMHUIIBI H3MEPEHHS, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIINE TaHHYIO (DU3MYECKYIO BEJTMUNHY C JPYTUMH BEIMYMHAMHE, BBIYUCIISTH 3HAYCHUE (PU3UIECKOM
BEJIMYUHBL;
* aHaJIM3UPOBATh KBAHTOBBIC SIBIICHUS, UCTIONB3YS (DU3NUECKUE 3aKOHBI M MOCTYJIAThl: 3aKOH COXPaHCHHS
SHEPTHH, 3aKOH COXPAHEHUS AIEKTPHUECKOTO 3apsi/ia, 3aKOH COXPaHEHHSI MaCCOBOTO YHCIIa, 3aKOHOMEPHOCTH
W3IYYCHHUS] U TOTJIONICHUSI CBETA aTOMOM, TPH 3TOM pasiiMyaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA U €T0
MaTEeMaTUYECKOE BHIPAKCHHE;
* pasnruaTh OCHOBHBIC IPU3HAKH IITAHETAPHOUW MOJICNIM aTOMa, HYKJIOHHOHW MOJICIIM aTOMHOTO S/Ipa;
*  TPUBOJUTH NMPUMEPHI MPOSBICHUS B TPUPOJIC M NMPAKTUYECKOTO HCIOJIH30BAHUS PaJMOAKTHBHOCTH,
SIICPHBIX U TEPMOSIIEPHBIX PEAKIUH, CIEKTPATBHOTO aHAIN3A.
Y4eHHNK MOJYYHT BO3MOKHOCTh HAYUHThCS:
® UCNONBL306AMb NOLYYEHHbIE 3HAHUSL 8 NOBCEOHEGHOU JICUSHU Npu odpawjenuu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMEAMU (CUeMYUK UOHUSUPYIOWUX YaACTUY, 003umemp), OJisk COXPAHEHUs. 300P0BbsL U
COONI00eHUsL HOPM IKOI02UUECKO20 N0BeOeHUs 8 OKpYicalouell cpede,
®  COOMHOCUMb IHEP2UIO CBSA3U AMOMHBIX 0ep C 0eheKmoM MAcchl;
® NPUBOOUMb NPUMEPHL GIUAHUS PAOUOAKMUBHBIX UZIYUEHUL HA JICUBbLE OP2AHUZMbL, NOHUMAND
NPUHYUN Oeticmeusi O03UMempa U pasiudams YCiosus €20 UCNOIb308AHUSL,
® NOHUMamb  9KOJOSUYECKUe  NpoOiemMbl,  GOZHUKANOWUEe NPU  UCHOIb30GAHUU — AMOMHbBIX
INEKMPOCMAHYUU, U NYMU peuleHuss SMux npooaem, NePCReKmubbl UCHOIb308AHUSL YNPABTAEMO20O
MEePMOSIOePHO20 CUHME3A.
DJIEeMEeHTBI aCTPOHOMHUH
Y4eHHK HAy4YUTCH:
* YyKa3bIBaTh Ha3BaHUs TU1aHeT CONHEYHON CHCTEMBI, pa3indaTh OCHOBHBIC TPU3HAKU CYTOUYHOTO BPAIICHHS
3Be3HOTO Heba, nBrkenws JIynsr, CoMHIIA U MJIaHET OTHOCUTENIBHO 3BE3/I;
* TIOHMMATH PA3TUYUS MEX]y TETUOIEHTPUIECKON 1 T€OLIEHTPUUECKON CHCTeMaMu MUpA.



JIOKYMEHT MOANMCAaH 31EKTPOHHOM MOAIHUCHIO.
Y4YeHUK MOJyYUT BO3MOKHOCTh HAYYUThCS:

® yKazvleams 0OWUe C8OUCMBA U OMIUYUA NIAHEM 3eMHOU ePYNNbL U NIAHEeM-2U2AHINO08; MALbIX Mmeil
Conneunoti cucmemvl U OONLUWUX NIAHEM, NOIBL30BAMbCS KAPMOU 38€30H020 Heba Npu HAOIIOEHUsIX
38e€30H020 Heba,

® pasiuuams OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pazmep, yeem, memnepamypa) COOmHOCUMb yeem
36€30bl C ee memMnepamypou,

® pasauuams eunomesvi 0 npoucxodxcoenuu CorHeuHoU CUcmembl.

Copep:xaHue, peajin3yemMoe ¢ NOMOIIbIO JUHUU Y4eOHUKOB
7 kaacc (68 4, 2 4 B HeeJ110)

Beenenue (5 yacon)
®uznka — Hayka o mpupoje. Pusnyeckue sipneHus. Pusndeckue cpoiicrBa Ten. Habmogenue u
onucanue ¢Guznueckux sBiIeHUd. dusznueckue BeIWUYUHBL M3MepeHus (QU3MUECKMX BEIMYWH: JIMHBI,
BpeMeHH, Temneparypbl. ®dusmueckue npubopel. MexayHapoaHas cucTtemMa eauHHul. ToyHOCTh |
MOTPEIIHOCTh N3MepeHni. OU3nKa U TEXHUKA.
@ponmanvuas nabopamopHasapaboma
1. OmnpeneneHue 1eHBI IEICHUS U3MEPUTEIHLHOTO TTPUOOPA.

IlepBoHayasbHBIE CBEJEHNS O CTPOEHUH BelecTBa.(6 4acoB)

Crpoenune BemecTtBa. OmBITHI, JOKA3bIBAIOIIME aTOMHOE CTPOCHHE BEIIECTBA. 1EIJIOBOE IBMKEHHUE
aToOMOB W MoJekyla. bpoyHoBckoe nBmwkenue. Juddys3us B razax, >XKHAKOCTSIX MU TBEPABIX TeNax.
B3auMoselicTBue yacTHIl BeliecTBa. ArperatHble COCTOSHUS BemiecTBa. MoJenu CTpOeHUs TBEPIBIX TeE,
X)uakocTteid U razoB. OOBSCHEHHE CBOWMCTB Ta30B, KHAKOCTEH M TBEPABIX TEJI HAa OCHOBE MOJIEKYJSIPHO-
KHHETHYECKUX MPEICTaBICHUH.

Oponmanvuas rabopamopuHas paboma
2. Ormpenenenue pa3MepoOB MaJIbIX TEl.

B3aumopaeiictBue Ten.(23 yaca)

Mexanuueckoe npmxenue. Tpaekropus. [lyrs. PaBHOMepHOE 1 HepaBHOMEpHOE JBUkKEeHHE. CKOPOCTb.
Monynbe BekTOpa cKOpocTU. OTHOCUTENIBHOCTh MEXaHHUECKOTro JBMkeHHs. ['paduku 3aBUCUMOCTH TIyTH U
MOJYJII CKOPOCTH OT BpeMeHu aBwxenus. Mueprus. MueptHocts Ten. BzaumonelictBue ten.Macca Tena.
N3mepenune maccel Tena. [notHocts BemectBa. Cuna. Cuna Tsbkectu. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. CBsi3b MEXIY CUIOM TSKECTH M maccoi Tena. Cuia TSHDKECTH Ha JIpYrux IulaHerax. J(uHamomerp.
CrnoxeHue IByX CHJI, HAlIPaBJICHHBIX 110 OJHOM NpsAMoid. PaBHoaeicTBytonas AByx cuil. Cuiia TpeHusl. 3aKOH
Bcemupnoro tarorenus. @usudeckas nmpupoa HedecHbIX Ten CONTHEYHON CUCTEMBI.

Opounmanvuvle 1abopamopHvle pabomul.

3. M3MepeHue Macchl Tela Ha PhIYa)KHBIX BECaXx.

4. Ompenenenue oobeMa Tela C MOMOIIBI0 U3MEPUTENHLHOTO IUIUHAPA.
5. Omnpenenenue TNIOTHOCTH TBEPIOTO TeA.

6. OnpeneneHre IIOTHOCTH KHUAKOCTH.



JIOKyMEHT IOIIMCAH NIEKTPOHHOM IO IUCHIO.
7. I'pagynpoBaHye NpyKUHbBI U U3MEPEHUE CUJT TUHAMOMETPOM.

8. UccrnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT TUIOIAIN COMTPUKOCHOBEHUS TEIl U CHITBI
HOPMAJILHOTO JIABJICHHUSL.
9. U3mepenue kodhduiimeHTa TpeHUS CKOIbKCHHSL.

JlaByieHue TBepaABbIX TeJl, }KHAKOCTel U ra3os. (20 yacos)

Hasnenue tBEPABIX Ten. JlaBnenue xuakoctu. JlaBinenue rasza. 3akoH [lackams. ['mapaBnuueckue
MAaIlIMHbI. 3aBUCUMOCTb JIaBJICHUSI )KUJIKOCTU OT TITyOMHBI. 3aKOH COOOIIAIOIIUXCST COCYIOB.

AtMocdepHoe naBiieHre. 3aBUCUMOCTh aTMOC(HEPHOTO TABJIEHUS OT BBICOTHI.

BrrtankuBatomas cuna. 3akoH ApxuMmena. YcioBus IuiaBaHus Tenl. BosnyxomnaBanue. [lnaBanue
CYJOB.
@®pornmanvreie tabopamoprvlie pabomul.
10. Onpenenenne BBITAIKHBAIOIIEH CHJIBI, TEHCTBYIONIEH HA TIOTPYKEHHOE B KHUIKOCTbH TEJO.
11. BelsicHeHue yclI0BHil IIaBaHUS TeJla B )KUIKOCTH.

Padora u MmomHocTh. JHeprus.(12 yacon)

[IpocTeie MeXaHN3MBI. «30J0TOE MIPABUJIO» MEXaHUKH. Prruar. YcinoBus paBHOBecHs pelyara. MOMeHT
cunbl. [TpaBuiio MoMmeHnToB. HaxoieHHe eHTpa TAKECTH Tela.

Mexanudeckast padota. MomaocTh. KoadduimenT nosne3Horo neiicTBusi MEXaHU3MOB. MexaHndecKas
sHeprus. Kunernueckas sHeprus. llorenumanbnas sHeprus. [IpeBpamenue sHepruu. 3aKOH COXpPaHEHHUs
SHEPrUH.

Oponmanvuvle 1abopamopHvle pabomul.
12. BeisicHeHHe yCIIOBHM paBHOBECHSI phluara.
13. Onpenenenue KIIJ] mpu noxbeme Tena no HaKJIOHHOM TIOCKOCTH.
Hrorosoe moBropeHue (2 yaca)
Conep:xanue, peajnzyemMoe ¢ NOMOIIbIO JUHUU YUeOHUKOB
8 kuacc (68 4, 2 4 B Hexe110)
TenioBble aBjIeHus (23 yaca)

Tennooe newxkenue. TernoBoe paBHoBecue. Temneparypa u ee usmepenue. CBs3b TEMIIEPATYPhl CO CPEIHEN
CKOPOCTbHIO TEIJIOBOT'O Xa0THUECKOTO JIBMKEHUS yacThll. BHyTpeHHsis sHeprus. Pabora u Temonepenaya kaxk
crocoObl M3MEHEHHUs] BHYTPEHHEH »Hepruu Tena. Buael Teronepenadu: TEIUIONPOBOJAHOCTh, KOHBEKIIUS,
n3inydyeHre. KoaumdyecTBO TEIIOThHL. YieiabHasi TEIJIOEMKOCTh. 3aKOH COXPAHEHHUs SHEPrUU B TEILJIOBBIX
npoueccax. HeoOpatuMocTh mporeccoB Teruonepeaauu. Mcenapenrne u konaeHcanus. HachimeHHbId map.
Bnaxnocte Bo3ayxa. Kumenue. 3aBUCUMOCTh TeMHepaTypbl KUIIEHHS OT JaBiieHus. [lnaBienune wu
KpUCTAIIM3alus. Y AenbHas TeryioTa IUIaBlIeHus U MapooOpazoBaHus. Y AeibHas TeIuoTa cropanus. Pacyer
KOJIMYECTBa TEIUIOTHI Mpu TerooOmeHe. [Ipuniunel paboThl TemaoBbiX Aurareineit. I[laposas TypOuHa.
JlBurarens BHyTpeHHero cropanus. PeaktuBHblii aurarens. KIIJ[ temmoBoro nsurarens. OObscHeHue
yCTPOMCTBA W TPHUHIMIA ACUCTBUS XOJOAWIbHUKA. [IpeoOpazoBaHusi SHEPrUM B TEIUIOBBIX MalllMHAX.
DKOJOTHYECKHE MPOOIEeMbl UCTIOIH30BaHUS TETJIOBBIX MAIITUH.
Opounmanvuvle 1abopamopHvle pabomul.

1. HccnenoBanue N3MEHEHUSICO BPEMEHEM TEMIIEPATYPhl OCTHIBAIOIIEH BOIBI.

2. CpaBHEHHE KOJHYECTB TETIOTHI MPU CMENIMBAHUHU BOJIbI PA3TUYHOIN TeMIlepaTyphl.

3. H3mepeHue ynenbHON TETUIOEMKOCTH TBEPJIOTO Tefa.

4. H3MepeHHe OTHOCUTEILHOH BIaXKHOCTH BO3yXa.

DJekTpuyeckue siBjieHus (28 yacon)



JIOKYMEHT MOANMCAaH 31EKTPOHHOM MOAIHUCHIO.
OnexTpusanus Tell. DJIeKTpuuecKui 3apsai. [IBa Buaa aneKTpuyecKux 3apsa1oB. B3aumoneiicTBue 3apsaoB.

3aKOH COXpaHEHHS JJIEKTPUUECKOTo 3apsiaa. DIeKTpuyeckoe mnojie. JlecTBUEe 3JIEKTPUYECKOTO MOJs Ha
anekTpuueckue 3apsapl. [IpoBOIHUKM, IUAJIEKTPUKU M noiynpoBogHuku. Koupencatop. DHeprus
3IEKTPUYECKOTO TOJIsI KOHJeHcaTopa. [IoCTOSIHHBIN AneKTpuYecKui TOK. MICTOYHMKM MOCTOSIHHOTO TOKA.
HeiicTBus anexTpudeckoro Toka. Cuna toka. Hanpsikenue. D1eKTpruiyeckoe CONpOTUBIICHUE. DIEKTpUIecKas
nernb. 3akoH Oma aig ydacTka sJekTpuueckoi nenu. [locnepoBarenbHOe W HapaylieIbHOE COCIUHEHHS
MTPOBOJHUKOB. PaboTa M MOIITHOCTH AeKTpUYecKoro Toka. 3akoH Jlxoyms — Jlenma.

DOponmanvuvle nabopamopHvle pabomaul.

5. COopka 3JeKTPUISCKOH TSN U U3MEPCHHE CHIIBI TOKA B €€ Pa3INIHBIX YUacTKax.
N3mepenune HanpspKeHUs HA Pa3IMYHBIX yJacTKax IEIu.

7. PerymupoBaHM€ CHIJIBI TOKA PEOCTATOM.
8. OmpeneneHue COMPOTHBIICHUS MPH MOMOIIY BOJIBTMETPA M aMIIepMeETpa.
9. U3mepeHne MOIIHOCTH M pabOTHI TOKA B AIEKTPHUECKON JIAMIIE.

DJIeKTPOMATrHUTHDIE siBJIeHus (4 4acoB)
OnbiT Dpcrena. MaruutHoe nosie. MarHUTHOE TOJI€ MPSAMOr0 TOKa. MarHuTHOE MoJie KaTyIIKA ¢ TOKOM.
ITocrostHEBIC MAarHUTEL. MarHUTHOE 1OJI€ IIOCTOSHHBIX MarHUTOB. MarauTHoe 1ojie 3emim. B3anmopeiictBue
MarHuToB. JIefiCTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPUUECKUN IBUTATEIIb.
DOponmanvHubie 1abopamopuvie pabombl.
10. CoOopka 31eKTpOMarHuTa U UCIBITAHUE €ro JCHCTBUS.
11. M3ydeHwne 37IEKTPUISCKOTO JBUTATENS MIOCTOSHHOTO TOKA.

CBeToBble aiBJieHud (13 yacon)
Uctounuku cBera. IIpsmonuHeiiHoe pacnpocTpaHeHue cBera. OTpakeHHue W MPEIOMIICHHE CBETa. 3aKOH
OTpak€HUs CBeTa. 3aKOH mpesnomiieHus: cBeta. [Imockoe 3epkano. JIna3pl. DOKyCHOE pacCTOSITHUE JIMH3BI.
OnTtuueckas cwia JuH3bL. M300pakeHus, naBaemple JTUH30M. a3 kak onTuyeckas cuctema. ONTHYECKUe
MPUOOPHI.
Oponmanvuas nabopamopuas paboma.
12. TlosyueHnue n300pakeHUs MPU IIOMOIIH JIMH3BI.

Conep:xanue, peajnzyemMoe ¢ IOMOIIbIO JUHUH YYeOHUKOB
9 kuacc (102 4, 3 4 B HeeI0)

3akoHbl B3anMoaeiicTBHsI M ABUKeHHsI TeJl (34 yaca)

MarepuanibHas Touka. Cucrtema otcuera. llepememienue. CkopocTh MPSIMOJMHEHHOTO PABHOMEPHOTO
nBukeHus.  [IpsMoninHeliHO€ PaBHOYCKOPEHHOE JIBIDKEHHE: MIHOBEHHAs CKOPOCTh, YCKOPEHHE,
nepemenieHue. ['padukyu 3aBUCUMOCTH KHHEMATHYECKHMX BEIWYHMH OT BPEMEHU MPH PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBKEHMH. (OTHOCHTEIBHOCTh MEXaHUYECKOTO MABWXKEHUs. ['eoneHTpuueckas H
reIMoIleHTpuYeckas cucteMbl mMupa. MHepuuanbHas cuctema oTcuera. 3akoHbsl Heiotona. CBoGomHOE
nagenue. HeBecomocts. 3akoH BcemupHoro TsaroteHus. (MckycctBeHHble cnyTHUKH 3emiud.) KMmmynbc.
3aKOH COXpaHEHUsl UMITyJIbca. PeakTUBHOE IBH>KEHHE.
Oponmanvuvie 1abopamopHbvle pabomul.

1. HUccnenoBanue paBHOYCKOPEHHOTO IBUKEHHsSI 0€3 HAYaIbHOW CKOPOCTH.

2. VI3mepeHue yCKOpeHHsS CBOOOHOTO MaCHUSI.

Mexannveckue Kojiedanusi u BOJHbI. 3ByK (15 4vac)



JIOKYMEHT MOANMCAaH 31EKTPOHHOM MOAIHUCHIO.
Konebarenproe nemwxkenue. Kosebanusi rpy3a Ha mnpyxuHe. CBoOomubie kosieOanus. KomebartenbHas

cucrema. Masitauk. [lepuo, gactora u amruutyaa konebanuid. (I'apmonndeckue xonedanus.) [IpeBpamenue
SHEPTUU MpPU KOJIeOaTeIbHOM JIBUKEHUU. 3aTyxaroniue kojeOanus. BoiHyxaeHnble konebanus. Pezonanc.
Pacnipoctpanenue konebanuii B ynpyrux cpenax. [lonepeunslie u npoaosiabHbie BoJIHBL. [{nuHa BosHbl. CBS3b
JUIMHBI BOJIHBI CO CKOPOCTBIO €€ pacHpOCTPAaHEHHs U MEPUOJOM (4acToToil). 3ByKoBbI€ BOJHBI. CKOpPOCTH
3ByKa. [’ poMKOCTb 3ByKa U BbICOTAa TOHA. DXO.
@®ponmanvuas rabopamopuas paboma.

3. HccnemoBaHue 3aBUCMMOCTH TEPHOJA M YaCTOTHI CBOOOTHBIX KOJICOAHWI MasSTHUKA OT JJIMHBI €ro

HUTH.

DJIeKTPpOMarHuTHoe mnoJie (25 yacon)

OaHOPOIHOE 1 HEOTHOPOIHOE MarHuTHoeE mnoJie. HanpaBneHue Toka U HanpaBJieHUE JIMHUN €r0 MarHUTHOTO
nosist. [TpaBuiio OypaBunka. OOHapyx’eHre MarHuTHoro noJisd. [IpaBuio neBoit pyku. UHayK1Ms MarHUTHOTO
noJsist. MarHuTHBIA MOTOK. DJeKTpoMarHuTHas MHAyKuus. HanpaBnenue wHIyKIMOHHOTO TOKa. IlpaBuio
Jlenna. SBnenwe camomHAyKiuu. [eHepatop miepemMeHHOTO Toka. I[IpeoOpa3zoBaHue »dSHEpruu B
aNeKTporenepaTopax. TpanchopmMarop. DIEKTPOMArHUTHOE TOJIe. DJIEKTPOMAarHUTHBIE BOJHBI. CKOPOCTH
pacnpocTpaHeHus: 3JIeKTPOMAarHUTHBIX BOJH. KoneOarenbHblit KoHTYp. IlosmyueHue 31€KTpOMarHUTHBIX
koJiebanui. [IpuHIUIIBI PaaMOCBI3U W TENEBUACHUS. DJIEKTpOMarHuTHas mpuponaa crera. [Ipemomienue
ceera. [lokazarens mnpenomnenus. Jlucnepcust cera. LlBera Ttenm. Tumbl ONTHYECKHX CHEKTPOB.
(CnextpaneHbiii ananu3.) llornomenne W ucCmyckaHue cBeTa aroMaMu. [IpowWCXokAeHHWE IHWHEHYaThIX
CIEKTPOB.
OpoumanvuvienabopamopHosle pabomul.

4. W3yueHue sSBICHUS JICKTPOMArHUTHON WHIYKIIHH.

5. HaOnroneHnue CrionIHOro U JIMHEHYaThIX CIEKTPOB UCITYCKaHMS.

Crtpoenue aTroMa 1 aTOMHOT0 siipa (20 yacoB)

PannoakTUBHOCT, Kak CBHJIETENBCTBO CJOXKHOTO CTpOe€HHS aroMoB. Anbda-, Oera- u ramma-
u3nyyenusi. OnbiTel Pesepdopna. fnepnas monens atoma. PannoakTuBHBIE NpEBpaIIeHHUs] ATOMHBIX
snep. CoxpaHeHHe 3apsA0BOro0 ¥ MacCOBOTO YMCEN MPH SJIEPHBIX PEaKIUIX. DKCIEPUMEHTaIbHbIE METOIbI
uccienoBanus yactull. [IpoTonHO—HeWTpoHHAs Moienb siapa. Du3nuecKkuil CMbICI 3apsSA0BOTO U MacCOBOTO
yucen. M3otombl. DHeprus cBs3u yactuil B sape. Jemenwe simep ypana. lLlenmnas peakiusa. SnepHast
SHEpreTHKa. OKOJOrMueckue MpolieMbl padoThl aTOMHBIX AnekTpoctaHuuid. Jlosumerpus. Ilepuon
MoJTypacmnaia. 3akoH paJIMOaKTUBHOTO pacnajia. BiausHue paguoakTUBHBIX U3TYyYEHUI HA KUBbIE OPraHU3MBI.
TepmosinepHas peakuusi.
Opounmanvuvle 1abopamopHvle pabomul.

6. VI3MepeHHe eCTECTBEHHOTO PaJUAIlMOHHOTO ()OHA TO03UMETPOM.

7. VI3yueHue neneHus siipa aroma ypaHa mo gororpaduu TpEeKoB.

8. Orenka nepuo/ia Moaypacmajia HaXoAAIuXcs B BO3IyXe MPOAYKTOB paciiajia raza pajgoHa.

9. H3yueHue TpeKOB 3apsHKEHHBIX YaCTHUIL IO TOTOBBIM (hoTOrpadusim.

Crpoenne n 3Boonust Beenennoii (S4acos)
Cocras, ctpoenue u npoucxoxjaeHne CosnHeuHol cucteMsbl. [lnaneTsl u Manblie Tena COJIHEUHONW CHCTEMBI.
Crpoenue, nznydenue u 3omonus ConnHua u 38e31. CtpoeHue u 3Bosmonus BeeneHHol.
Hrorosoe noBropenue (3 yaca)



JIOKyMEHT IOIIMCAH NIEKTPOHHOM IO IUCHIO.
BocnurarebHbIH KOMIOHEHT B 00yUeHUH (pu3nKe

KJIacC Ne Paznena, Ha3BaHHe Bonpocsl BociuTaHust
7
KJ1acC
Pasnen 1. Beenenne Oco3HaBaTh €IMHCTBO U  IIEJIOCTHOCTh OKPYKAIOIIETO MHpAa,
BO3MOJKHOCTh €ro II03HABA€MOCTH M OOBSCHUMOCTH Ha OCHOBE
JOCTHKCHUM HAYKH.
XapakTepu3oBaTth MeToAbl  (Qu3Mueckod Hayku (HaOMoJeHHE,
CpaBHEHHUE, OHKCIEPUMEHT, H3MEpPEHHWE) M HUX pOJib B TO3HAHUU
npupoasl. Oco3HaBaTh POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUU
HayKH (PU3UKH.
W3yuath npaBuia TEXHUKH 0€30M1aCHOCTU B KaOMHETE (DU3HKHU.
Paznea 2. OOBACHATH CTPOEHUE BEIIECTB C TOUKU 3PEHUS PUIUKU.
IlepBoHaya/ILHBIE Oco3HaBaTh €IMHCTBO U  IIEJIOCTHOCTh OKPYKAIOIIETO MHpAa,
CBe/IEeHHUSI 0 CTPOEHHH BO3MOJKHOCTh €r0 TI03HABA€MOCTH M OOBSCHUMOCTH Ha OCHOBE
BellecTBa JIOCTHKECHUHN HayKH.
CaMOCTOATENBbHO  IJIAHUPOBATH U MPOBOAUTH  (PU3UYECKHE
SKCIIEPUMEHTHI.
Pa3nen 3. BzaumoneiictBue | OBianeBath cpeicTBaMM omnucaHus JBwxkeHus Krnaccuduuuponats,
TeJ OOBSICHATH TIOJTyd€HHBIE PE3YJIbTATHI, JI€JIaTh BHIBOJIBI.
Pa3BuBaTh BHUMATEIBHOCT, COOPAHHOCTD.
CoOmroaTh IpaBuiIa T0POKHOTO ABUKEHUS.
CoOmroaTh IpaBuiia OBEICHHS Ha YPOKE (DU3HKH.
dopmupoBaTh OEpeIKHOE OTHOIICHHE K IIIKOJILHOMY 000PyI0BaHHUIO.
CaMocTOATENbHO  IJIAHUPOBATH W IPOBOJIUTH  (hu3HUECKUe
9KCIIEPUMEHTHI.
Pasznen 4. /laBiienue @opMHpPOBATH LIEHHOCTHOE OTHOLIEHHUE IPYT K APYTY, YUUTEIO.
TBePABIX TeJl, :KuAKocTeil 1 | PopMupoBaTh OTHOILIEHHE K ¢buznke KaK JJIEMEHTY
rasos 0011e4€eTI0BeUeCKON KYIbTYpHI.
®opMupoBaTh yCTONYMBOCTh MO3HABATEILHOTO MHTEPECA K U3YUEHUIO
bu3uKy.
Co0mrogaTh TEXHUKY 0€30MacHOCTH.
YMeTh HCIoNb30BaTh CHOCOOBI M3MEpPEHUsl JaBJeHHS B OBITY H
TEXHHUKE.
Oco3HaBaTh pPOJb OTEUYECTBEHHBIX YYEHBIX B CTAaHOBJIEHUU HAYKU
(bu3uKH.
CaMocCTOATENPHO  IJIAHUPOBATH M NPOBOJAUTH  (hHU3HUECKUe
9KCIIEPUMEHTHI.
Paszpnen 5. Pabora n Hcnonb30Bare 3HaHKWS O MEXAHUYECKHUX SBJICHUSAX B IIOBCEJHEBHOU
MOIIHOCTh. JHEPrus KU3HU Juid  oOecriedeHHsi O€30MacHOCTH Tpu  OOpalieHun ¢
npubopaMu ¥ TEXHUYECKHMMH YCTPOMCTBAMH, [UIsI COXPAHEHUS
3I0POBbsI U COONIIOJICHUST HOPM OSKOJOTHYECKOTO TOBEICHHUS B
OKpY’Karollen cpene.
@opMHpOBaTh LIEHHOCTHOE OTHOIIEHHE K aBTOpaM OTKPBITH,
M300peTeHMil, K TBOPIIAM HAYKH U TEXHHUKH.
CaMocCTOATENTbHO  MJIAHUPOBATH W MPOBOJAUTH  (husMyUeckue
SKCIIEPUMEHTHI.
8
KJ1acc

Pa3pen 1. TermioBbie
ABJICHUSA

[IpuMeHATH 3HaHMSA O TEIUIOBBIX SIBJICHMSX IUIA 3a4ad IOBCEIHEBHOM
KU3HU, A8 obOecrieueHUst  O€30MAaCHOCTH  CBOEH  HKHM3HH,
pPalMOHAJIBHOTO IIPUPOJOIOJIB30BAaHUSA U OXpaHbl OKPYXKAIOLIECH
CpEb.

YMeTb HCnosib30BaTh (U3NYECKHe TNPUOOPHI M U3MEPUTENIbHBIC




JIOKYMEHT ITONUCAH 3JIEKTPOHHOM IO AMUCHIO.

UHCTPYMEHTHI Il U3MEPEeHUs (PU3MUYECKHX BEIMYUH: MACCHl, CHIIBI,
JIaBJICHUs, TEMIIEpaTyphbl, BIAKHOCTH BO3/1yXa.

[IpuBOoAUTH, TpPUMEPHI 3KOJOTHYECKHX TOCIEACTBHA  pabOThI
JBATATEIECH BHYTPEHHETO CropaHus, TEIJIOBBIX U
TUAPOIIEKTPOCTAHLIMM.

@opMHpOBaTH LEHHOCTHOE OTHOLICHHE K aBTOPaM OTKPBITHIA,
U300peTeHM, K TBOPLIAM HayKH U TEXHUKHU.

CamoCTOSITETPHO ~ IUIAHUPOBATH M TMPOBOJIUTH  (PU3HUECKHE
JKCIIEPUMEHTHI.

Paznea 2. DuexkTpunueckue
SIBJIEHUS

Ucnonw3oBarh 3HaHusi 00  SIEKTPOMArHUTHBIX  SIBJICHHUSIX B
MOBCETHEBHOM KU3HM i1 oOecriedyeHuss 0O€30MacHOCTH  IIpU
oOpamieHnn ¢ npuOoOpaMu W TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXpaHEHHUs 3JI0POBbSI U COOJIOJACHUS HOPM OSKOJOTHYECKOTO
MOBEJICHUS B OKPYXAIOIIEH cpee.

[IpenBuaeTs BO3MOXKHBIE PE3YIIHTATHI CBOUX JECHCTBUM.

Oco3HaBaTh  pOJIb  OTEUECTBEHHBIX  yUYEHBIX B  HM3y4YEHUU
JNEKTPUYECKUX  siBiIeHUH. (CaMOCTOSATENhHO  IJIAHUPOBATh |
MIPOBOIUTH (PU3UUECKHUE IKCTICPUMEHTHI.

Paspean 3.
JJIeKTPOMarHuTHbIE
sIBJICHUS

VY6exxnaTb B BO3MOKHOCTHU TMO3HAHUS MPUPOJbI, B HEOOXOAUMOCTH
Pa3yMHOI'0 HCIIOJIb30BaHHA JIOCTI/I)KCHI/Iﬁ HAayKu H TEXHOJIOTHI pIn) b
TaTbHEHIIET0 pa3BUTUS YEIOBEYECKOTO OOIIeCTBa, YBaKEHHE K
TBOpOaM HAayKWM W TEXHUKH, OTHOLICHUE K (1)I/I3I/IKG KakK OJJIEMCHTY
0011e4€eTI0BeUECKOMN KYIbTYpBHI.

CaMOCTOSITETPHO ~ IUIAHMPOBAaTb M HPOBOJIUTH  (pU3MUYECKUE
9KCTIEPUMEHTHI.

Pa3nen 4. CBeToBLI€
ABJICHUSA

dopmupoBaTh HEOO0XO0IUMOCTh pa3zyMHOTO HCIOJIL30BaHUS
JOCTM)KEHUN HAyKd W TEXHOJIOTMHA Il JaJbHEHIIEro pa3BUTHS
YeJI0BEUECKOTO OOIISCTBA, YBAKCHUE K TBOPIIAM HAYKU M TCXHHKH.
O6’b$[CH$[TB TIPUHIMIIBI pa6OTBI N XapaKTCPUCTUKU HN3YUICHHBIX
MaIllFH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB.

CaMoCTOATENbHO  IJIAHUPOBaTh W TPOBOJAUTH  (DU3UYECKHUE
AKCIIEPUMEHTHI.

RJIacC

Pa3znen 1. 3akoHbI
B3aMMOJAEHCTBUSA U
JBHKEHHUA TeJl

Hcnonb30BaTh 3HaHUS O MEXAHUYECKHX SBIICHUSX B IOBCEIHEBHOM
KU3HU Juid  oOecriedeHHsi O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu ¥ TEXHUYECKHMMH YCTPOMCTBAMH, JUISI COXPaHECHHUS
3I0POBbsI W COOJIFOJIEHUST HOPM OSKOJOTHYECKOTO TIOBEJICHHUS B
OKpYKarolleu cpene.

CaMocCTOATENTbHO  IJIAHUPOBATH W HPOBOJAUTH  (hu3HUEcKue
JKCIIEPUMEHTHI.

Pasznen 2. Mexannueckue
KOJIe0aHNS ¥ BOJIHBI. 3BYK

XapakTepu3oBaTh  TJI00ambHBIE  MPOOJEMBI,  CTOSIIIME  TEpen
YeI0OBEYECTBOM: JHEPreTHUYECKHUEe, CBIPhEBBbIC, JKOJOTHYECKHe, — U
poJib GU3HUKH B PEIICHUH ATHX TPoOIeM.

OOBACHAT, TPUHLUIBI PabOThl M XapPaKTEPUCTUKH H3YYEHHBIX
MaIIuH, TPpUOOPOB U TEXHUUYECKUX YCTPOUCTB.

CaMOCTOATENTbHO  MJIAHUPOBATH U MPOBOAUTH  (PU3UYECKHE
HKCIIEPUMEHTHI.

Paznea 3.
DJIEKTPOMArHUTHOE I10JIe

Hcnonb3oBath 3HaHWs 00 DIEKTPOMArHUTHBIX — SIBICHUSX B
MOBCEIHEBHON JKM3HM Juia oOecriedyeHus O€30MacHOCTH  TIpH
oOpamieHun ¢ TpUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXpPAaHEHUS 3JI0OpPOBbS M COONIOACHHS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEN CpeE.

[IpuBoauTe TpPUMEpPHI BIUSHUA IEKTPOMATHUTHBIX H3JIy4CHHUH Ha
JKUBBIC OPTraHU3MBI.




JIOKYMEHT ITONUCAH 3JIEKTPOHHOM IO AMUCHIO.

CamocTOsITETbHO ~ IUIAHUPOBATh M TNPOBOIUTH  (pU3HUECKHe
HKCIIEPUMEHTHI.

Paznen 4. Crpoenue aroma
U AaTOMHOIO0 fA/pa

Hcnonn3oBarn IMOJIYYCHHBIC 3HAHHUSA B HOBCGI[HGBHOﬁ JKU3HU IIpH
oOpamieHnn ¢ mnpudOpaMu W TEXHUYECKUMHU yCTPONCTBAMH
(CYETYMK HWOHU3UPYIOIIUX YACTHUIl, JO3UMETpP), Uil COXpPaHEHUS
3I0pOBBSI U COOJIIOJICHHUST HOPM SKOJIOTHYECKOTO TOBEICHHS B
OKpYKalollel cpere.

[IpuBoauTe TpUMEpPHI BIUSHUSA DPAJAUOAKTHBHBIX W3JIy4YEHUN Ha
JKUBBIC OPraHU3MBI.

[loHnMaTe NpUHLKI AEUCTBHA TO3MMETpa W pa3iinyaTh YCIOBUSA
€ro UCIOJIb30BaHUS.

[lonumars  SKkojoruueckue  MHpoOJeMbl,  BO3HHUKAIOUIUME  IPU
HUCIIOJIb30BaHUM ATOMHBIX BHCKTPOCTaHHHﬁ, U IMYTU PCHICHUSA OTHUX
np06neM, NEPCIICKTUBLI HUCIIOJIb30BaHU YIIpaBJIsIEMOTO
TEPMOSIJIEPHOTO CUHTE3A.

Pazpnen 5. Ctpoenue u
IBoJIIOIUA BeesieHHOM

Oco3HaBaTh LIEHHOCTb HAYYHBIX HCCIEJOBaHH, poJib aCTPOHOMUH B
pacIIMpeHu NpeJCTaBICHUH 00 OKpyKarolleM MHUpe M €€ BKIaJ B
yIy4dllIeHHe KauecTBa )KU3HU.

Y4eGHO-MeTOIMYeCKOe U MATEPHATHLHO — TEXHUYECKOe ofeceueHne y4eOHoro npoiecca
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1. ®enepanbHbIil TOCYIapCTBEHHBIN 00pa30BaTeNbHbI CTaHAAPT OCHOBHOIO 00IIero oOpa3oBaHUsl.

[Ipuka3z MunuctepcrBa oOpazoanust PO ot 17.12.2010 r Ne1897 ¢ usmeHeHUsIMHU.

2. TlpumepHas ocHOBHas oOpa3oBareibHas NpOrpaMMa OCHOBHOTO oOmiero oOpaszoBanus M.,

[Ipocsemnienue 2015 r.

3.IIpumepHsbie porpaMmsbl 1o yaeOHbIM npeameTam. dusnka 7-9 kimaccel. M.: «IIpocsemenuey, 2011.
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2013 1.)

5.Pabouas nmporpamma o ¢usuke 7-9 knaccel. Pabourie nmporpaMMsel K IpeAMETHOM JIMHUHM YI€OHUKOB

non penakiueit [lepeimkuna A.B. 7-9 knaccel: mocobue yist yaurtesnei o01eo0pa3oBaTeNIbHBIX YIPEIKICHU/

E. H. TuxonoBa — M.:/Ipoda 2012.
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