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Pabouass mporpamma no ¢pusnke pa3padoTaHa B COOTBETCTBHH CO CJIeIYIOIIMMH HOPMATHBHO - IPABOBBIMH
nokymeHnTamu: IlepeyeHb HOpMAaTHUBHBIX, HOPMATHBHO-NIPABOBBIX IOKYMEHTOB
U METOAMYECKUX MATEPHAJIOB (peepaibHOr0 U perioHAJbBHOro yposusa (0O0OO)

o Konctutynusa Poccniickon denepanny;

o @epepanpHblii 3akoH OT 29.12.2012 Ne 273-®3 «0O06 ob6pasoBanuun B Poccuiickoit ®enepanum» (maiee -
®enepanbHblil 3ak0H Ne 273-D3);

o ®enepanbHblii TOCYJapCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOIO OOLIEro oOpa3oBaHMs, YTBEP>KICHHBIN
npukazoM MunuctepcTBa oopazoBanus U Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897 (¢ usmMeHeHUsIMU U
nonoiaHeHusaMH) (nanee - ®I'OC O00);

o Ilopsimok opraHu3anuy U OCYIIECTBICHHS] 00pa30BATENbHON AEATEIBHOCTHA IO OCHOBHBIM 00LI€00pa30BaTEIbHBIM
nmporpaMmaM - 00pa3oBaTeNIbHBIM IMPOTPpaMMaM HA4aJbHOTO OOILEro, OCHOBHOTO OOILIETr0 M CPEeIHEro OOLIEro
oOpa3oBaHusl, YTBEP)KIEHHBIM TMpuKasoM MuHucrtepcTBa o0pa3oBaHusi W Hayku Poccuiickoit deneparuu OT
30.08.2013 Ne 1015; (c u3mMeHEeHUsIMU) |

o CaHHTapHO-’MHIEMHOJIOTUYECKUE TPEOOBAHUS K YCJIOBHSM W OpPraHHM3allid OoOydeHHs] B 00IIeoOpa3oBaTeIbHBIX
yupexnenusx CanlluH 2.4.2.2821-10, yrBepxkaennsle IlocranoBneHuem [7aBHOrO rocynapCTBEHHOTO
canutapHoro Bpauda Poccuiickoit ®enepamum ot 29.12.2010 Ne 189 (manee - CanlluH 2.4.2.2821-10); (c
M3MEHEHUSIMU )

o Ilpuka3z Munnpocsemenus Poccun ot 28.12.2018 Ne 345 «O denepanbHoM nepeuHe yueOHUKOB, PEKOMEHIYEMbIX K
WCIOJIb30BAaHUIO TPU peaju3alyl HMEIOUMX TOCYJAapCTBEHHYIO AaKKpPEAMTALMI0 O00pa3oBaTeNbHBIX IMPOTrpamMm
Ha4aJbHOI'O OOIIETr0, OCHOBHOTO OOIIET0, CPETHETO 0011Iero 00pa3oBaHus»;

o Ilpuxa3 munucrepcrtBa obpazoBanus u Hayku Camapckoit ob0iactu oT 04.09.2014 Ne 276-ox1 «OO0 yTBepKIaeHUU
[lopsinka periameHTanu M O(QOPMIIEHHS OTHOILIEHUW TOCYJAApCTBEHHOM M MYHUIMIAIBLHOM 00pa3oBaTesbHON

OpraHu3allii U pojuTesiel (3aKOHHBIX MPEJACTABUTEINICH) 00YUaIOIINXCs, HYKIAIOIMIMXCS B ITTUTEILHOM JICUCHUH, a



O

TaK)Ke JIeTel-WHBAIMOB, OCBAaMBAIOIIMX OCHOBHBIE 0O0IIc0Opa3zoBaTeiIbHble MPOrpaMMbl Ha JoMy, B Camapckoi
o0JacTny;

[Tucemo Munobpuayku Poccun ot 18.06.2015 Ne HT-670/08 «Meronudyeckue peKOMEHIAIMU IO OpraHU3aluu
CaMOMNOJIOTOBKM  yYalllUXCS MPU  OCYIIECTBIEHHH  OOpa30BaTENbHON  JEATEIBHOCTH IO  OCHOBHBIM
o011e00pa3oBaTeIbHBIM MpOrpaMmam - 00pa3oBaTENIbHBIM MPOrpaMMaM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIETo U
CpeIHero o0Iero 0opa3oBaHus»;

[Tucemo MunobOpuayku Poccum ot 25.05.2015 No 08-761 «OO0 wusydeHuu mnpeaMetHbix obsacteit: «OCHOBBI
PEUTHUO3HBIX KYJIBTYP U CBETCKOM 3TUKU» U «OCHOBBI TyXOBHO-HPaBCTBEHHOM KYJIbTYPhI Hapoa0B Poccuny;
[TuceMo mMuHUCTEpCTBa 00pazoBanus u Hayku Camapckoit obmactu oT 24.08.2017 Ne 711-TY «OO0 opranuzanuu
o0pa3oBaHMsI JETe C OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3]I0pOBbsi B OO0II€0Opa30BATENIbHBIX YUYPEXKICHUSIX
Camapckoii o6acTuy;

[Tucemo muHUCTEpCcTBa 00pa3oBaHus u Hayku Camapckoi obmactu oT 23.08.2016 No 815-TY «O6 opranuzanuu
oOy4yeHHsi Ha JOMY IO OCHOBHBIM OOII[€0Opa30BaTEIbHBIM IpOTrpaMMaM OOYYAIOIIMXCS, HYKIAIOIMIUXCS B
JUTUTEIILHOM JICUCHHUH, a TAKXKE JICTeH- NHBAIUIOBY;

[IpumepHas ocHoBHast oOpazoBarenbHas mnporpamma OOQO, pa3paboTaHHasi B COOTBETCTBUU C TPEOOBaHUSIMHU

yactu 9 crareun 12 ®enpepanpHoro 3axkoHa Ne 273-D3, KOTOpplE BHECEHBI B PEECTP IPUMEPHBIX OCHOBHBIX

oOpa3zoBaTenbHBIX Tporpamm (Www.fgosreestr.ru).

@)

[Tucemo MunoOpuayku Camapckoii ob6mactu ot 22.08.2019 r. MO-16-09-01/825 -TY «O06 opranusanuu

00pa3oBaTeNbHOTO IMpollecca B 00pa30BaTENbHBIX OpPraHU3alMAX, OCYIIECTBISIIONIMX JAESITEIBHOCTh MO  OCHOBHBIM

0011e00pa3oBaTeNbHBIM MPOrPAMMAaM))

O

[Tonoxenue o QopmMax, MEPUOJUYHOCTH U TMOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOUHOMN

arrectaruu yyammxcs [ BOY COIL Ne4 r.o.YanaeBck (HOBas pepakuus ), ( mpuka3z aupekropa Ne 202 ot 30.09.20191.)


http://www.fgosreestr.ru/

o Ycra 'bOY COII Ne 4 r.o0.Yamaesck Camapckoii 061actu (C U3BMEHEHHUSIMU U IOTIOJIHEHUSIMH )

Hcxonsa u3 o0MIMX MoJI0OKEHUN KOHIENUU (PU3MUYECKOT0 00pa30BaHus, HAYaJIbHbIH Kypc (PpM3MKHM NPU3BAH PelIAThH
cJeayrIme 3a1a4n:

- CO31aTh YCIOBUS sl JOPMUPOBAHUS JTOTHIECKOTO M aOCTPAKTHOTO MBITIUICHUS Y IIKOJIBHUKOB KaK OCHOBBI MIX
nanbpHeiero 3pGheKTUBHOTO 00yUeHHUS;

- chopmupoBaTh HA0OP HEOOXOAUMBIX ISl TajdbHEHIIEro 0Oy4eHHs IPEIMETHBIX U 001Iey4eOHbIX YMEHUI Ha OCHOBE pELICHUS
KaK IPEIMETHBIX, TAK U UHTETPUPOBAHHBIX KU3HEHHBIX 33]1a4;

- 00eCIeurTh MPOYHOE U CO3HATEILHOE OBJIAJCHNE CUCTEMOMN (DM3NUYECKUX 3HAHUW U YMEHUH, HEOOXOIUMBIX ISl IPUMCHCHUS B
MPAaKTHYECKON JCATEIBHOCTH, JUISI M3YyYCHHUS CMEXKHBIX JHCIUIUIMH, JUIS TPOAOJDKCHHMS 0oO0pa3oBaHUsS;, OOCCIEUYUTh
WHTEIJIEKTYallbHOE pa3BUTHE, CHOPMUPOBATH KauyeCTBA MBIIUICHUS, XapakTepHbie s (U3UYECKOU JEATEIbHOCTH U
HEOOXOIMMBIE JJI IOJTHOIICHHOM KU3HHU B OOIIIECTBE;

- chopmupoBath npeacTaBiIeHUE 00 uaesX u MeToaax GU3uku, o PuU3nKe Kak GopMe OMUCaHUS U METOJIC TTIO3HAHUS
OKPY’KaroOIIEeTo MUPA;

- chopmupoBaTh NMpeAcTaBICHUE O (PU3NKE KaK YACTH OOIIEUETIOBEYECKON KYIbTYPhl, MIOHUMAHNUE 3HAYUMOCTH (DU3UKH TS
0O0IIIECTBEHHOTO MTPOTpecca;

- chopMUpOBaATh YCTOMUMBBIN HHTEpEC K Pu3rKe Ha OCHOBE U] hepeHIIMPOBAHHOTO MOAX0Aa K YHAIIUMCS;
- BBISIBUTh U Pa3BUTh TBOPUECKHE CIIOCOOHOCTH HA OCHOBE 3a/IaHUM, HOCSIIUX HECTAaHAAPTHBIN, 3aHUMATEIbHBIN XapakTep.



IlnanupyeMble pe3yJbTaThl HM3YUEHMS V‘IGﬁHOI‘O Kypca.

JINYHOCTHBIMH pe3yabTaTaMi 0CBOCHUA IIPOrpaMMbl ABJIAIOTCH:

(I)OpMHpOBaHHe KadCCTB MBIIIJICHUA, HCO6XOI[I/IMLIX M agariTalliy B COBPpEMCHHOM MHTCIUICKTYAJIbHOM O6HI€CTB€;
(bOpMHpOBaHHe IMO3HABATCJIbHBIX HHTCPCCOB, HHTCIUICKTYAJIbHBIX U TBOPYCCKUX criocoOHOCTEM YHaIIUXCA;

HHTCPCC K PA3JIMYHBIM BHUAaM yqe6Hoﬁ ACATCIIbHOCTH, BKJITO4Yas 3JICMCHTEI HpGI[MCTHO-I/ICCJIG,[[OBaTeJIBCKOﬁ ACATCIBHOCTH,
MOTHBaIUA O6pa30BaTeJIBHOﬁ ACATCIBbHOCTH IIKOJIBHUKOB Ha OCHOBC JINYHOCTHO OPHUCHTHPOBAHHOI'O IIOAXO0A4,

'Y6€)KI[€HHOCTB B BOBMOKHOCTH IIO3HAHUSA IIPUPOALI, B HCO6XOI[I/IMOCTI/I Pa3yMHOI'O UCIIOJIb30BAHUA I[OCTI/I)KCHI/Iﬁ HAayKHU U
TEXHOJIOTUH pInIb: | ;[aaneﬁmero pPa3BUTHA YCJIOBCYCCKOI'O O6H_[CCTBa, YBAXKXCHHC K TBOPLAM HAYKHW U TCXHUKH, OTHOIICHUC K
(bl/IBI/IKG KaK 3JICMCHTY 06HIGIIGJIOBe‘{eCK0ﬁ KYJIbTYPBI;

CaMOCTOATCIIBHOCTE B HpI/IO6p€TeHI/II/I HOBBIX 3HAHUU U IMPAKTHICCKUX YMCHHﬁ;
T'OTOBHOCTHB K BBI60py JKU3HCHHOI'O ITyTHU B COOTBCTCTBUH C CcOOCTBEHHBIMU HHTCPECaMU U BO3SMOIKHOCTIMU,

- (hopMHUpOBaHKE IICHHOCTHBIX OTHOIICHUN APYT K JIPYTY, YUUTEII0, aBTOpPaM OTKPBITHI U U300pETCHUH,
pe3yabTataM O0y4YeHUS;

— BOCIIMTAaHHC Ka4CCTB JIMYHOCTH, O6€CH€‘II/IB3IOHII/IX CONHUAJIBbHYIO MO6I/IJ'II>HOCTI>, CITOCOOHOCTH IIPUHUMATb
CaMOCTOATCIIbHBIC PCIICHUSA

— OpHUCHTalMA Ha IOHNMAaHHC npennomeHHﬁ N OIICHOK y‘lHTeHeﬁ n
OJHOKJIACCHUKOB; IOHMMAHHC IIPUYNH YCIICXa B yqe6e.



MeTanpeaMeTHbIMU pe3yJibTATAMHU U3YUeHUsI Kypca siBjsieTcs: GopMupoBaHue
YHUBeEpPCAJIbHBbIX YUeOHbIX AeicTBHil (YY ).

PeryasituBubie YY/I:

Yuenuxk nayuumcs:

® CAaMOCTOSTEILHO OOHAPYKUBATH U (DOPMYIUPOBATH YICOHYIO MPOOIeMY, OTIpeaesITh neib Y /1;
® IPUHUMATH YUYEOHYIO 3374y U CIE0BATh UHCTPYKIIUU YUUTEIS;

* IJTAHUPOBATh CBOU JICUCTBUS B COOTBETCTBUHU C YUCOHBIMH 3a/la4aMU U MHCTPYKITUEH YIUTEIIS;
® BHITIOJTHATH JCHCTBUS B YCTHOH (hopme;

* YYUTBIBATH BBIJICICHHBIC YUUTEIIEM OPHUCHTUPHI JECUCTBUS B Y4eOHOM MaTepuale;

® B COTPYAHUYECTBE C YUUTEJIEM HaXOJAUTh HECKOJILKO BAPUAHTOB PEIICHUs YIeOHOM 3a/1auu, MPEICTABICHHON Ha HATJISAHO-
00pa3HOM ypOBHE;

® BHOCUTh HEOOXOMMBbIE KOPPEKTUBBI B ICUCTBUS HA OCHOBE MPUHSTHIX MPABUIT,
® IPUHUMATh YCTAaHOBJICHHBIC MPABUJIA B IJIAHUPOBAHUH U KOHTPOJIE CITOCO0A PEIICHHUS,;



OCYHCCTBIIATDH MOIIArOBbIN KOHTPOJIb IO PYKOBOACTBOM YUUTCIIA B JOCTYITHBIX BHUAAX y‘le6HO-HO3HaBaT€HLHOﬁ
ACATCIBHOCTH.

® BBIJIBUTATh BEPCUU PELICHUS MPOOIEMBbI, 0CO3HABATH (M HHTEPIPETUPOBATH B CIIydae HEOOXOIMMOCTH) KOHEUHBIH
pe3yJIbTaT, BBIOUPATh CPECTBA JOCTHKEHUS LIETN U3 MPEAJIOKEHHBIX, a TAK)KE UCKATh UX CAMOCTOSTENBHO;

® COCTaBJIATh (MHIUBUYAILHO WM B TPYMIIE) IJIaH pelieHus MpoOieMbl (BHITOTHEHUS POEKTA);

e paboTas 1o MJIaHy, CBEPSTh CBOU JAEUCTBUS C LEJIbIO U ITPH HEOOXOAMMOCTH UCIIPABIIATH OIIUOKHA CAMOCTOSTENBHO (B TOM
YHUCJIE U KOPPEKTUPOBATH IUIAH);

¢ B AXAJIOTC C YUYHUTCIICM COBCPIICHCTBOBATL CaMOCTOATCIILHO BBI6paHHBIC KPpUTCPHUH OLICHKH.

ITo3naBarteabHbie YY/I:

Yuenux Havaumci.z

® IPOBOJIUTH HAOJIIOICHUE U SKCTIEPUMEHT IO PyKOBOJICTBOM YUHUTEIS;
OCYIIECTBIISITh TOUCK HYKHOU MH(OpMAIMK, UCTIOIb3Ys MaTeprall y4eOHIKA U CBEJICHUS, TIOJIYYCHHBIC OT B3POCIIBIX;

* 10OBIBaTh HOBBIC 3HAHUS: U3BJIEKaTh HH(OPMaLIHIO, TPEACTABICHHYIO B pa3HbIX ¢opmax (TEKCT, TaOIuIla, cXema,
WJUTIOCTpaLUS U JIp.);

e riepepadaTbIBaTh NOJYYEHHYIO HH(DOPMALIMIO: aHATM3UPOBATh, CPAaBHUBATH, TPYNIIUPOBATH, KIacCU(PUIIUPOBATH U
000011aTh QaKThl U SIBICHUS, ONIPEACIATh IPUUUHBI SIBJIICHUNA, COOBITUH.

® UCIIOJB30BATh PUCYHOUYHBIC U CHMBOJIMYCCKHNEC BAPHAHTDI MaTeMaTHUYECKOM 3aIlicCH,



® KOJIMPOBATh WH(OPMAIIMIO B 3HAKOBO-CUMBOJIMYECKON PopMe; MPeACTaBIsATh, HHPOPMAIUIO B BUJE TEKCTA, TAOIHUIIBI,
CXEMBI;

* Ha OCHOBE KOJMPOBAHUS CTPOUTH HECIOXKHBIC MOJIETH (PU3NUECKUX TIOHATHHN, 3aJa9HbIX CUTYaIlUH;

® CTPOUTH HEOOJIbIIINE (PU3MUECKHE COOOIIEHUS B YCTHOHN hopme;

¢ IPOBOANTH CPABHCHUC (HO OIHOMY HJIM HCCKOJBKUM OCHOBAHUWAM, HAI'JIAAJHOC U 110 ITPCACTABJICHUIO, COITOCTABJICHUC U
HpOTI/IBOHOCTaBJ'ICHI/Ie), IIOHHUMAThb BBIBOABI, CACIIAHHBIC HA OCHOBC CPABHCHU A,

¢ IIPOBOJAUTH aHAJIOTHUIO U HAa €€ OCHOBC CTPOUTDL BbIBOJbI,

® B COTpYAHHUYCCTBEC C YUHUTCIICM IIPOBOAUTDH KJIaCCI/I(bI/IKaHI/IIO HN3y4aCMbIX 06’b€KTOB;
® CTPOUTD IIPOCTHIC HHAYKTUBHLBIC U ACAYKTHUBHBIC PACCYXKACHUI,

® OCYIIECTBIISITH BEIOOP Hanbosee 3(hPEeKTUBHBIX CLIOCOO0B pelIeHU 3a7a4 B 3aBUCUMOCTU OT KOHKPETHBIX YCIIOBUH;
® 1aBaTh ONPE/EICHUS TTOHITHIM.

KommyHnukaTusubie YY/I:

Yuenux Havaumcs.’

® CaMOCTOSITEJIbHO OPTaHU30BbIBATh YUYEOHOE B3aUMOICHCTBHE B TpyIIIie (ONpeAesaTh OOIIHE IEJH, I0rOBapUBATHCS APYT
C IpyTOM H T. 11.);

* TPUHUMATh AKTUBHOE y4acTHUE B pabOTE MapamMu U TPYIMIaMH, UCTIOIb3YS PEUeBble KOMMYHUKATUBHBIE CPEJICTBA;
® JIOIYCKAaTh CYIIECTBOBAHUE PA3JIUYHBIX TOUEK 3PEHUSI;

® CTPEMUTHCS K KOOPJAUHALIMY PA3TUYHBIX MHEHHUI O MAaTEMAaTUYECKUX SIBIICHUSIX B COTPYAHUYECTBE; I0rOBapUBATHCH,
MPUXOJIUTH K 00IIIEMY PELICHHUIO;



® HCIIOJIB30BATh B OOLIEHUH MPABUiIa BEKIUBOCTH;

® JCIIOJIB30BaTh IIPOCTHIE PEYEBBIE CPEACTBA I IIepeJayl CBOErO MHEHUS;

® KOHTPOJHUPOBATh CBOU JCHCTBUS B KOJJIEKTUBHOU paboTe;

® TIOHMMATbh COJIEPKAHNE BOIIPOCOB U BOCIIPOU3BOAUTH BOIIPOCHI;

® CIEAUTH 32 JEUCTBUSAMM JAPYTUX YYACTHUKOB B IIPOLECCE KOJUIEKTUBHOM ITO3HABATEIBHON AEATEIBHOCTH;
® B JUCKYCCUHM YMETH BBIJIBUHYTh APTYMEHTHI U KOHTPAPTYMEHTHI;

® YYUTHCA KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IPU3HABATh OMIMOOYHOCTh CBOEr0 MHEHMS U
KOPPEKTUPOBATh €r0;

* TIOHUMAsI MO3UIIMIO APYTOro, pa3jandaTh B €ro peur: MHEHHUE (TOUKY 3pPEHHS), JOKA3aTEIbCTBO (ApTyMEHTHI), (haKThI
(rumoTe3bl, aKCUOMBI, TEOPHH ).

® OCYIIECTBIISITH BEIOOP Hanbojee 3hPEeKTUBHBIX CIIOCOO0B pPEIIeHUS 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUIA;

* TaBaTh OMPECICHUS TTOHITHIM.

O01MMH IpeAMETHBIMHU Pe3yabTaTaMHi 00yueHus Gu3rKe B OCHOBHOM HIKOJI€ SIBJIAOTCSH:

2. 3HaHUS O MPUPOJC BAKHEHIINX (PU3NICCKUX SBICHUN OKPYIKAIOIIECT0 MUPA U TIOHUMaHUE CMBICIIa (PHU3NIECKUX 3aKOHOB,
PaCKpBIBAIONINX CBS3b W3YUYEHHBIX SBIICHUW, YMEHHUS IOJI30BATHCS METOJAMH HAYYHOTO HWCCICAOBAHUS SIBICHUI
MPUPO/IBI, TPOBOJIUTH HAOIOIEHUS, TFIAHUPOBATH U BBIMOJIHATH SKCIIEPUMEHTHI, 00pabaThiBaTh pe3yIbTaThl U3MEPEHUH,
MPEACTABIATh PE3YNbTATHl U3MEPEHUN C MOMOIIIBIO TabmuIl, rpadukoB u Gopmys, OOHAPYKUBATH 3aBUCUMOCTH MEXKTY
GU3NMYECKUMU  BEMYMHAMH, OOBSCHATH TIOJYYCHHBIC pE3yJbTaThl W JENaTh BBIBOJBI, OIICHUBATH TPAHUIIBI
MOTPENTHOCTEN PE3yIbTATOB U3MEPEHUI;

3. YMEHHS MPUMEHSTh TEOPETUUECKUE 3HAHUA 110 (PU3HKE HA IPAKTUKE, PEIaTh PU3NUYECKUE 3aJa4l Ha IPUMEHEHNE
IIOJTyYEHHBIX 3HAHWM;



4. YMEHHS W HABBIKM MPUMEHSTH TOJyUYCHHBIC 3HAHUS JJI OOBSICHEHUS MPUHITUIIOB ACHCTBUS BOKHEUIIINX TEXHHUYECKUX
YCTPOMCTB, pEIICHUS MNPAKTUYECKUX 3aJlad IOBCEIHEBHOM >KM3HM, oOecreueHus: O€30MacHOCTH CBOCU JKU3HH,
PallMOHAIILHOTO MPUPOAONOIL30BAHUS U OXPaHbl OKPYKAIOIIEH CpeIbl;

5. ¢opMHpoBaHUEe YOEKIEHHUS B 3aKOHOMEPHOM CBSI3M U MO3HABAEMOCTH SIBJICHUH MPUPO/IbI, B O0BEKTUBHOCTH HAYYHOTO
3HAHMS, B BBICOKOW [IEHHOCTH HAYKH B Pa3BUTUU MAaTE€PUATBHON U JyXOBHOM KYJIbTYpPHI JIOJCH;

6. Pa3sBUTHUC TCOPCTHUYCCKOI'O MBIIIJICHUA Ha OCHOBC (I)OPMI/IpOBaHI/ISI YMCHI/Iﬁ YCTaHaBJINBATH (1)3KTLI, pa3indaTthb IMPUYINHBI
Hn CICACTBUA, CTPOUTb MOACIN U BbIABUIAaTb T'MIIOTC3bl, OTBICKHBATDL U (1)OpMy.TII/IpOBaTI> A0Ka3aTCJIbCTBA BBIIBUHYTHIX
THUIIOTE3, BLIBOAWTH U3 SKCIICPUMCHTAJIbHBIX (baKTOB N TCOPCTUICCKUX MOI[CJ'ICfI CI)I/I3I/I‘I€CKI/IC 3aKOHBI,

7. KOMMYHHUKAaTHUBHBIC YMCHUA OOKIAABIBATE O PE3YyJIbTaTaX CBOCTO MCCICAOBAHUSA, Y4aCTBOBATh B AUCKYCCHHU, KPATKO U
TOYHO OTBCYATH HA BOIIPOCHI, UCIIOJIB30BATh CIIPABOYHYIO JIUTCPATYPY U APYTUC HCTOUYHHUKH I/IH(l)OpMaIII/II/I.

IIpeameTHbIe pe3yJibTAThI H3yYeHus: Gu3nku 7-9 Kiacc:

BLIIIyCKHI/IK noJiyium 603MOICHOCM b HAYUUMDBCA:

e co0JI01aTh MpaBUjia 0€30MaCHOCTH U OXPaHbl TpyJia MpU paboTe ¢ yueOHbIM U 1a00paTOPHBIM
o00opy1I0BaHUEM;

® TIOHUMAaTh CMBIC]I OCHOBHBIX (DM3HMUECKUX TEPMUHOB: (PU3UUECKOE TeIO0, Pu3nyeckoe siBIeHue, Gusndeckas
BEITMYMHA, CIMHULIBI U3MEPEHUS;

® pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIINTH MPU MOMOIIN (PU3NIECKUX METOJIOB; aHATTM3UPOBATH
OTJIEJIbHBIC TAITbl MPOBEJICHHUS NCCIEAOBAHUN U MHTEPIIPETUPOBATH PE3YIHTATHl HAOIIOACHUI U OTBITOB;



; CTAaBUTH OIBITHl MO HCCIEIOBAHUIO (DM3MUECKUX SIBICHUN WM (PU3MUECKHX CBOMCTB Ten 0€3 HCIOJIb30BAHUS MPSIMBIX
U3MEpPEHU; TMpu 3ToM GOpMYIHpPOBaTh MpoOJemMy/3ajady ydyeOHOTO HJKCIEpUMEHTa; coOupaTh YCTAaHOBKY U3
MPeJIOAKEHHOT0 000PYAOBAHHUS; IPOBOAUTH ONBIT U (POPMYITUPOBATH BBIBOIBI.

[Ipumeuanue. [Ipu npoBeaeHNN UcCieT0BaHUS (PU3NUECKUX SABICHUN H3MEpUTEIbHBIC TPUOOPHI UCIIONIB3YIOTCA JIUIIb KaK
JIaTYUKUA U3MEpPEHUs] PU3NUECKUX BETMUYHH. 3aMiCH TOKa3aHUH NPSAMBIX U3MEPEHHUI B 3TOM cliyyae He TpeOyeTcs.

® [IOHMMATh POJIb HKCIIEPUMEHTA B MTOJYYEHUU HAYYHOI HH(POPMALINH;

® [IPOBOJUTH NpPsSIMbIE H3MEpPEHUs (U3MUECKUX BEIMYMH: BpEMs, pacCTOSTHUE, Macca Tela, O0beM, Ccuia,
TeMIeparypa, aTMoc(epHOe JaBJIEHUE, BIAXHOCTh BO3/yXa, HANPsLKEHUE, CUJIa TOKA, paJuallMoHHbIN (oH (¢
UCIIOJIb30BaHUEM

JIO3UMETPA); PU 3TOM BBIOUPATh ONTUMAIIbHBIN CIIOCOO U3MEPEHUS U UCTIOIB30BaTh MIPOCTEHIITNE METOIbI

OLIEHKH MOTPENTHOCTEN U3MEPEHUM.

[Tpumeuanue. JIrob6ast yueOHasi mporpaMmma J10kHa o0ecrieurBaTh OBJIAJICHUE MPSIMBIMU U3MEPEHUSIMU BCEX
MEePEUYUCICHHBIX (PU3NYECKUX BEITUYLH.

® T[IPOBOJIUTH HUCCIEAOBAHUE 3aBUCUMOCTEN (DU3NYECKUX BEJIMYMH C HCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUMN: MPU
ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YIbTAThI MOTYUYEHHON 3aBUCUMOCTH (DU3HMUECKUX BEIHMYUH
B BUJIe TaOuIl ¥ TpadUKOB, JeJIaTh BHIBOJIBI MO pe3yJibTaTaM UCCIIEI0BAHNUS;

® [IPOBOJIUTH KOCBEHHbIE HW3MEpPEHHs] (U3UYECKUX BEIUYMH: TPU BBINOJIHEHUM W3MEPEHU coOupaTh
DKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAys NPEIJIOKEHHOW HMHCTPYKLMHM, BBIYUCIATH 3HAYEHUE BEIUYMHBI U
AHaJIM3UPOBATh MOJYYEHHBIE PE3YIBTATHI C YUETOM 3aJaHHOM TOYHOCTH U3MEPEHNN;

¢ AHAJIM3UPOBATH CUTyallUH ITPAKTUKO-OPUCHTHPOBAHHOI'O XAPAKTCPA, Y3HABATH B HUX IIPOABJICHUC U3YYCHHBIX
(1)I/ISI/II—IGCKI/IX SIBJICHUM WU SaKOHOMepHOCTCﬁ U IIPUMCHATh HMCIOINUCCA 3HAHUA OJIS UX O6T>$ICHCHI/I$I;



¢ J[IOHUMAThb IIPUHIIUIIBI I[@ﬁCTBI/ISI MalllnH, HpH60pOB N TCXHUYCCKHX YCTpOﬁCTB, YCIIOBUA UX 0e30macHOTO
HUCIIOJIb30BaHU B HOBCGI[HeBHOI\/JI KHU3HU,

® UCIOJB30BaTh NMPHU BHITIOJHEHUH YU€OHBIX 3a7a4 HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy O PU3NUECKUX SBICHUSX,
CIIPAaBOYHBIE MaTepHUaisbl, pecypcsl IHTEpHET.

BbIlIyCKHHK nosiydium 603MONCHOCHIb HAYUUMbCA:?

CTaBUTH OMBITHI MO UCCIEAOBAHUIO (U3MUECKUX SIBICHUU WIM (DU3NYECKUX CBOMCTB TeJd 0€3 HMCIOJB30BAHUS TMPSIMBIX
M3MEpeHuid; mnpu dSToM (opMynIHpoBaTh MpodieMy/3afgady y4eOHOrO JKCIEPUMEHTAa; COOMpaTh YCTAHOBKY U3
MPEIIOKEHHOTO0 000PYyI0BaHMUS; IPOBOAUTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI.

[Ipumeuanue. [Ipu npoBeaeHnn rcciieqoBaHus (GU3NUECKUX SIBICHUN U3MEPUTENIbHBIE PUOOPHI KCIOIB3YIOTCS JIMIIb KaK
JaTYUKU U3MEpEHUs (PU3NYECKUX BEIUUHH. 3alIUCH TOKA3aHUM MPAMBIX U3MEPEHUH B 3TOM Cliyyae He TpeOyeTcsl.

® [IOHUMATh POJIb HKCIIEPUMEHTA B MOJTYYEHUU HAYYHOU HH(POPMALINH;

® [IPOBOJUTH TpSMbIC H3MEpPEHUs (PU3MUECKUX BEJIMYMH: BpEMs, PACCTOSIHME, Macca Tena, o0beM, Cuia,
TeMIiepaTypa, aTMocepHoe AaBiICHHUE, BIAXKHOCTh BO3/yXa, HAMPSDKEHHUE, CUjla TOKa, paJarallioHHbI GoH (¢
HCMOJIb30BaHUEM

JIO3UMETPA); PU 3TOM BBIOMPATh ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U UCIIOIb30BaTh MPOCTEUIIINE METOIbI

OLICHKU IOTPELIHOCTEN U3MEPEHUM.

[Ipumeyanue. JIro6ast yaueObHasi mporpaMma Jo0JpKHA 00€CTIeunBaTh OBIAJACHUE MPSIMBIMUA U3MEPEHHSIMU BCEX
MEePEUYHUCICHHBIX (PU3NIECKUX BEITUYLH.




MPOBOANTH HCCIEIOBAaHUE 3aBUCUMOCTEN (PU3MUYECKUX BEIIMYMH C MCIOJIB30BAaHUEM MPSIMbBIX MU3MEPEHUN: TpU
ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTATHl MOJYyUYEHHOM 3aBUCUMOCTU (PU3NUECKHUX BETUYUH
B BUJIE Ta0JIUII U TPpaUKOB, JeNIaTh BHIBOABI IO pe3yIbTaTaM UCCIIEI0BAHMUS;

MMPpOBOANTL KOCBCHHBLIC HU3MCPCHUA Q)I/ISI/I‘-IGCKI/IX BCIIMYUH: IIPpU BBIIOJHCHUHN HBMGPCHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYKO YCTAHOBKY, CJIICOYS npezmoxceHHoﬁ HHCTPYKIMKW, BBIYHUCIIATH 3HAYCHUC BCIIMYHWHBI H
AHAJIM3UPOBATH IMOJTYUYCHHBIC PC3YIILTATHI C YUCTOM 33.IlaHHOﬁ TOYHOCTH HSMCpeHHﬁ;

AHAJIM3UPOBATE CUTYAIIUH ITPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpPa, Y3HABATH B HUX ITPOABJICHUC N3YUCHHBIX
(1)PI31/I“I€CKI/IX SIBJICHUM WU 3aKOHOM€pHOCT€ﬁ " IIPUMCHATH UMCIHOIIHUCCA 3HAHUA OJIA UX O6’b$ICH€HHSI;

MMOHUMATh NPUHIUIIBI JEHCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBHS UX 0€30MaCHOTO
WCIIOJIb30BaHMs B IOBCEHEBHOW KU3HU;

UCIIOJI30BATh TIPU BBHIMOTHEHUH YUEOHBIX 3a71a4 HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY O GU3HUECKUX SIBJICHUSX,
CIIPaBOYHBIE MaTepHUaibl, pecypchl IHTEpHET.

BBINYCKHHMK noyuum 603mo03CHOCHb HAYUUMbCA:
OCO3HABaTh IIEHHOCTh HAYYHBIX UCCIIEIOBAHUM, POJIb (DU3UKU B PACIITUPEHUH MPECTaBICHUI 00
OKPYKarIIEM MUPE U €€ BKJIAJl B YJIYYIICHUE KA4E€CTBA )KU3HMU;

UCIIOJIb30BATh IPUEMBI TTOCTPOEHUST (PU3UIECKUX MOJIETIEH, MoUcKa U POPMYIUPOBKH TOKA3aTEIbCTB
BBIJIBUHYTHIX TUIIOTE3 U TECOPETUYECKUX BHIBOJIOB Ha OCHOBE IMIUPUUECKH YCTAHOBJICHHBIX (hDaKTOB;

CpaBHMUBATh TOYHOCTh U3MEPEHUS (PU3NUECKUX BEIUYUH MO BEJIMYMHE UX OTHOCUTEIILHOW MOTPEUTHOCTH TIPU
MIPOBEICHUHU MPSIMBIX U3MEPEHU;

CaMOCTOATCIBbHO IMPOBOJNUTh KOCBCHHBIC U3MCPCHUSA U UCCIICAOBAHUA (I)I/I3I/I‘-IGCKI/IX BCINYHH C HUCITOJIB30BAHUECM
Ppas3iIMIHBIX CII0CO0OB HU3MCPCHUA (1)H3H‘ICCKI/IX BCINYNH, BBI6I/IpaTB cpeacrsa HMU3MCEPCHUA C YUCTOM



HEO0OXOMMON TOYHOCTH M3MEPEHH, 000CHOBBIBATH BHIOOP CIIOCO0a M3MEPEHHUs, aIeKBAaTHOTO MOCTABIEHHON
3a/1a4e, MPOBOAUTH OLEHKY TOCTOBEPHOCTH ITOJYYEHHBIX PE3YJIbTATOB;

e BOCHpUHUMATH HMHPOpPMAIUIO (DU3HUECKOTO COJEp)KaHHsS B HAyYHO-TIOMYJAPHOM IUTEpaType U CpPEACTBax
MaccoBOM MH(MOpMAaIU, KPUTUYECKU OLICHUBATh MOJTYYECHHYIO MH(OpMAIMIO, aHAIU3UPYS €€ CoJepkKaHUE U
JaHHBIE 00 UCTOYHUKE UH(POPMAIIUK;

® (CO31aBaThb cOOCTBEHHBIC MMCHMEHHEIC B YCTHBIC COOGH.[GHI/IH 0 CI)I/I?)I/I‘-ICCKI/IX SABJICHHUAX HAa OCHOBC HCCKOJIBKUX
HCTOYHHNKOB I/IH(i)OpMaIlI/II/I, COIMIPOBOKIATh BBICTYIIJICHUC Hp€3€HTaHHCﬁ, YUHUThBIBaA OCOOCHHOCTH AyaIuTOpun
CBCPCTHUKOB.

Mexannueckue sIBJICHUSA

BbinyCKHMK HAYYUTCH:

® pacro3HaBaTh MEXaHUYECKUE SIBJICHUS U OOBSICHITH HA OCHOBE MMEIOIINXCSI 3HAHUM OCHOBHBIE CBOMCTBA WJIU
YCJIOBUSI TPOTEKaHUs OTUX SBJICHUN: pPABHOMEPHOE M HEPABHOMEPHOE JBIWKCHHE, PABHOMEpPHOE U
PAaBHOYCKOPEHHOE TMPSIMOJUHEHHOE IBIKEHHUE, OTHOCUTEIBHOCTh MEXaHHMYECKOTO JBIKEHHUS, CBOOOJIHOE
MajJiecHue TeJ, PAaBHOMEPHOE [BUXKEHHUE IO OKPYKHOCTH, HWHEpIHUs, B3aUMOJCHCTBUE TE€J, PEaKTUBHOE
JBIDKCHUE, TIepeada AaBJIeHUS TBEPAbIMU TeIaMU, )KUJKOCTSIMHU U TazaMu, aTMochepHOe JIaBJICHUE, TIJIaBaHKe
T€J, pPaBHOBECHE TBEPABIX TEJ, HMMEIONIUX 3aKPEIUIEHHYI0 OCh BpAaIlleHUs, KoJieOaTeNbHOE [BHKCHHE,
PE30HaHC, BOJIHOBOE JIBUKEHUE (3BYK);

® ONUCHIBATh M3YYCHHBIC CBOMCTBA TET M MEXAHMYECKHUE SIBIICHUSA, WCIONB3YS (DU3UUYECKHE BEIUYUHBI: MYTh,
nepeMeIieHne, CKOpoCcTh, YCKOPEHHE, MepuoJi oOpalieHus, Macca Teja, MJIOTHOCTh BEIIECTBA, CHiia (Cuiia



TSKECTH, CUJla YIPYTrOCTH, CUJIAa TPEHUS), IaBJICHUE, UMITYJIbC TeJla, KWHETUYECKas dHEepPrusi, NOTeHI[MaIbHas
SHEPTHUS, MEXaHWYEeCKas paboTa, Mexanudeckas MortHocTh, KITJI mpu coBepiernn paboThl ¢ HCIOIB30BAaHUEM
MIPOCTOr0 MEXaHW3Ma, CUja TPEHUs, aMIUTUTYAa, IEPUOJl U YacTOTa KojaeOaHuM, JyIMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHEHus; MPU OMUCAHUM MPABUIBLHO TPAKTOBATH (PU3UYECKHUM CMBICT HCHOJIB3YEMBIX BEJIUYWH, UX
0003HAYEHHUS U €IUHUIBI U3MEPEHUS, HAXOAUTh (OPMYJIbI, CBI3bIBAIOIINE JAaHHYIO (U3UYECKYIO BEJIUUYHUHY C
JIPYTUMU BETMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3HMUECKON BEIMYUHBI,

® AHAJTM3UPOBATH CBOMCTBA TEJ, MCXaHWUUYECKHUE SBJICHUS W TPOIECCHI, UCTIONIB3Yys (PHU3NUECKUE 3aKOHBI: 3aKOH
COXpPAaHEHHUS DHEPrUU, 3aKOH BCEMUPHOIO TATOTCHUS, MPUHIMI CYNEepHO3ULMH CUJ  (HAXOXKJICHHE
paBHojeucTBytomen cuibl), I, 11 u 111 3akonsl HptoTOHA, 3aK0H COXpaHEHUs] UMIMYJibca, 3aKOH ['yka, 3aKoH
[Tackains, 3akoH ApXHMena; MpU 3TOM Pa3indaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MAaTeMaTHYeCKOe
BBIPAKCHUE;

¢ DPA3JIN4aTb OCHOBHBIC ITPU3HAKHN U3YYCHHBIX (I)HBH‘-IGCKI/IX MOI[CJI@ﬁ: MaTCpuaJibHasA TOYKa, HHCPpIOHUAJIIbHAA
CHCTCMa OTCUCTA,

® pelaTh 33Ja4u, UCIOJIb3Ys (U3NUECKHUE 3aKOHBI (3aKOH COXpPaHEHUsS! SHEPIUU, 3aKOH BCEMHPHOTO TATOTEHUS,
npuHoun cynepnosuunu cwi, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUs MMITyJbCca, 3aKOH ['yka, 3aK0H
[Tackans, 3akoH Apxumena) v (GOpMyIibl, CBA3bIBAIOIINE (PU3NUECKUE BETUUUHBI (ITyTh, CKOPOCTh, YCKOPEHHE,
Macca Tela, IUIOTHOCTh BEIECTBA, CHJIA, JABJIEHHWE, UMITYJIbC Teld, KWHETUYECKash 3HEpPrusl, MOTEHUHAIbHAs
SHEPrus, MeXaHuyeckas paboTa, MmexaHuyeckas MmoiHocTb, KIIJ[ mpocroro MmexaHusma, cujia TpPEHHS
CKOJIBKEHUS, KO3QPUIMEHT TPEeHHsI, aMIUTUTY/1a, IEPUOJ U YAaCTOTa KOJEOaHU, JIMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHEHHs1): Ha OCHOBE aHaJIM3a YCJIOBHS 3alaul 3alMChIBaTh KPATKOE YCIOBHE, BBIACIATh (PU3NUECKUE
BEJIMUYMHBI, 3aKOHbI U (OpPMyNbI, HEOOXOAMMBIE [JIsi €€ pEIICHUs, NPOBOAUTH pPACUEThl U OLIEHUBATh
pPEaIbHOCTb MOJTYYEHHOTO 3HaYeHUsI PU3NUECKON BETMYHHBI.

Bbll’[yCKHI/IK nosiyium 603MONCHOCHIb HAYUUMDBbCA:



® JCIOJB30BaTh 3HAHUS O MEXAHWYECKUX SIBJICHUSX B IOBCEIHEBHOMN U3HU AJis oOecredeHHs: 0e30MacHOCTH
npu oOpalieHny ¢ NpudopaMu M TEXHHUUYECKUMHU yCTPOMCTBAMH, JJII COXPAHEHHUS 3/I0POBbS U COONIOICHUS
HOPM
DKOJIOTHYECKOTO IOBEICHUS B OKPYXAIOIIEH CpeAe; NMPUBOAUTH INPUMEPHI MPAKTUYECKOIO HMCIOJIb30BAHMS
bu3nuecKkux 3HAHMA O MEXaHMYECKHUX SIBICHUAX M (U3MUECKUX 3aKOHAX; MPUMEPhl MCTIOJIb30BAHUS BO300HOBIISIEMBIX
VCTOYHUKOB DHEPIUHU; DKOJIOINYECKUX IMOCIEACTBUM UCCIIEA0BAaHUA KOCMUYECKOTO IIPOCTPAHCTB;

® paznUyaTh TPAHUIIBI IPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IOHUMATh BCEOOUTHI XapakTep (yHIaMEHTaTbHbBIX
3aKOHOB (3aKOH COXPAaHEHMsSI MEXAaHWYECKOM JHEPruM, 3aKOH COXPAaHEHUS HMMIYJIbCa, 3aKOH BCEMHPHOIO
TATOTEHUS) U OTPAaHUYEHHOCTb UCIIOJIb30BaHUs YACTHBIX 3aKOHOB (3aKoH ['yka, Apxumena u ap.);

® HaxOJWUTh AJIEKBATHYIO MPEIJIOKEHHOW 3ajadye (PU3MUECKYI0 MOJENb, pa3pemaTrh MpoldjeMy Kak Ha OCHOBE
MMEIOIIMXCS 3HAaHUM MO MEXaHMKE C HCIOJIh30BaHMEM MAaTEMaTHYECKOIO ammapara, Tak W MpU MOMOIIH
METOJI0B OLICHKH.

TensoBble ABJIeHUSA

BbInyCKHMK HAYYHTCH:

® pacno3HaBaTh TEIUIOBBIC SIBICHUS U OOBSICHATH HA 0a3e UMEIOITNXCS 3HAHWN OCHOBHBIE CBOMCTBA MJIH YCIOBUS
NPOTEKaHUsI ATUX siBIeHUN: nuddys3us, u3MeHeHne oObemMa Tel MpHU HarpeBaHWM (OXJIAKIEHUHU), OOJbIIas
CKMMAeMOCTh Ta30B, Majas C)KHUMAaeMOCTh JKHUJIKOCTEH M TBEPHABIX TEN;, TEIUIOBOC PAaBHOBECHE, MCIApCHHE,
KOHJICHCAIUs, IUIABICHUE, KPUCTAUIM3ANMs, KWIICHWE, BIIAXHOCTh BO3[yXa, pas3IU4YHbBIC CITOCOOBI
TerIonepeaaun (TeTIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYCHUE), arPeTraTHbIC COCTOSIHUS BEIIECTBA, MOTIIOMICHNE
DHEPTUH TIPU WCTAPCHHUH >KUJIKOCTH M BBIJCIICHHWE €€ MPH KOHICHCAIIMU Iapa, 3aBUCUMOCTH TEeMITepaTyphl
KHATICHHSI OT JaBJICHMUS;



® ONUCHIBaTh M3YUYEHHBbIE CBOMCTBA TEJl U TEIUIOBHIE SBJICHMS, UCIOJIb3Ys (PU3UUYECKUE BEIUMYUHBI: KOJTUYECTBO
TEIJIOTHl, BHYTPEHHSA OJHEPrus, TEMIEparypa, yJeldbHas TEIUIOEMKOCTh BEIIECTBA, YJAENbHas TEIUIOTa
IUTABJICHUS, yJElbHAs TEIUIoTa MapooOpa3oBaHus, yJeibHas TEIJIOTa CrOpaHHsl TOIUIMBA, Kod(duimeHt
MOJIE3HOTO JIEMCTBUSI TEIJIOBOTO JIBUTaTess; NMPU ONMUCAHUU TNPABWIBHO TPAKTOBaTh (PU3HUECKHI CMBICIT
UCIIONIb3YEMBIX BEJIMYUH, UX OOO3HAUEHHUS W EIWHUIBI W3MEPEHUs, HAaXOIUTh (OPMYIbI, CBSI3BIBAIOIINE
TaHHYIO (PU3UYECKYIO BETUYHUHY C IPYTMMH BeTMYMHAMHU, BEIUUCIATH 3HAaUCHNE (PU3UUYECKOI BEIMINHBDI;

® AHAJIMU3HUPOBATH CBOMCTBA TCJI, TCIIOBLIC ABJICHUA U ITPOUCCChI, UCIIOJIb3YA OCHOBHLIC ITOJIOKCHUA aTOMHO-
MOJICKYJIIPHOT'O YUCHUA O CTPOCHHUH BCIICCTBA U 3aAKOH COXPAHCHUA OHCPIUU,

® pa3auyaTh OCHOBHBIC MPU3HAKH N3YUYCHHBIX (DH3NYCCKUX MOJICICH CTPOCHUS Ta30B, )KHIKOCTCH U TBEPABIX
TElI,
® IIPUBOAMTH MPUMEPHI MPAKTHUYECCKOTO MCIOIb30BaHMS (PU3HMUCCKUX 3HAHUH O TCIUIOBBIX SIBJICHUIX;

® pemiaTh 3aJ1a4y, UCIOJIb3Ysl 3aKOH COXPAHEHUs PHEPTHHU B TEIUIOBBIX Ipoiieccax U (OPMYJIbl, CBSI3bIBAIOIINE
¢du3nueckrue BEIMYUHBI (KOJIMYECTBO TEIUIOTHI, TEMIlepaTypa, yJeidbHas TEIJIOEMKOCTh BEIIECTBA, YelIbHas
TEIJIOTa TUIABJICHMS, YJAEJbHas TEIloTa NapooOpa3oBaHUs, YAENIbHAas TEIJIOTa CropaHus TOILUIMBA,
KO3(PUIIMEHT MOJIE3HOr0 IEUCTBHS TEIJIOBOIO JIBUraTessl): HA OCHOBE aHAJIM3a YCJOBUS 3a/1ayd 3alHChIBATH
KpaTKOe YyCIIOBUE, BBIICIATh (DU3MUYECKHE BEJIMYHMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE NIJIsi €€ pelIeHus,
IIPOBOJIUTH PACUETHI M OIEHUBATH PEATbHOCTD MOJYYEHHOTO 3HaUYeHUs (PU3NIECKON BETUUHUHBI.

BblﬂyCRHI/IK noJiyium 603MONCHOCHLb HAYHUUMDBbCA:

® ICIOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJICHUSX B MOBCEIHEBHOM XKWU3HU sl oOecrieueHus] 0€30MacHOCTH TPHU
oOpailleHuu ¢ nMpudopamMu U TEXHUYECKUMHU YCTPOMCTBAMM, JJIsI COXPAHEHUS 370POBbS U COOJIIOJACHUS HOPM
JKOJIOTUYECKOIO ITIOBEACHUS B OKPYXKAKOUIECH Cpeae; MPUBOAWTH MHPUMEPHI 3KOJIOTHYECKUX ITOCIEACTBUU
paboThI IBUTATENEH BHYTPEHHETO CTOPAHMSI, TETIOBBIX U THIPOIIEKTPOCTAHITHI;



® pas3jnydyarb rpaHUulbl IPUMCHUMOCTH (I)I/IBI/I‘{CCKI/IX 3aKOHOB, IIOHUMATb BCCO6HIPII>1 XapaKkTep (pyH,Z[aMCHTaJILHBIX
(1)I/ISI/II-IGCKI/IX 3aKOHOB (SaKOH COXpaHCHUS SHCPIuU B TCIIJIOBBLIX HpOHGCC&X) H OI'paHUYCHHOCTDb UCIIOJIb30BAHUA
YaCTHBIX 3aKOHOB,

® HaXOIUThb aJICKBATHYIO HpGI[J'IO)KCHHOﬁ 3aJa4uc (1)I/I3I/I‘-IGCKYI-O MOZACJIb, pa3pCllaThb HpO6JI€My KaK Ha OCHOBC
HMCIOIMUXCA 3HAHMHA O TEIUIOBBIX SBJICHUSAX C HMCIIOJIL30BAaHHEM MAaTEMaTHYECKOI'O arrapartra, Tak W IIPpU
IIOMOIIM MCTOJ0B OLICHKH.

:‘)J'leKTpI/I‘IeCKI/Ie M MAarHuTHBIC AABJICHUA

BbinyCKHMK HAYYUTCH:

® pacCMoO3HABATh JIEKTPOMATHUTHBIC SABJICHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOMCTBA
WJIA YCIIOBUA MPOTEKAHUS ITUX SBJICHUM: 3JICKTPU3ALUS TEJ, B3AUMOJCHCTBUE 3aPSIA0B, JJIICKTPUUECKUM TOK U
ero JeWcTBUsA (TEIUIOBOC, XHMMHUYECKOE, MAarHuWTHOE), B3aMMOJCHCTBHE MAarHUTOB, OJJICKTPOMAarHUTHAs
WHIYKIHS,

JIECTBHE MAarHUTHOrO TMOJII HAa MPOBOJHHMK C TOKOM M Ha JBWXKYIIYIOCS 3apsOKCHHYIO YacTHUIly, JICUCTBUE

AIEKTPUYECKOTO TOJIS HA 3apsSKEHHYI0 YaCTHILY, 3JICKTPOMATHUTHBIEC BOJIHBI, TPSMOJIMHEMHOE PACIPOCTPAHEHUE

CBETAa, OTPAKEHUE U MPETOMIICHUE CBETA, JUCIIEPCHS CBETA;

® COCTaBJISITh CXEMBbI 3JIEKTPUUECKUX IIENEH C MOCJIEI0BATENbHBIM M MAPAIJIEIbHBIM COCIUHEHUEM 3JIEMEHTOB,
pasnuyas yCJIOBHbIE 0003HAUEHUS JIEMEHTOB JIEKTPUUECKUX IIenel (MCTOYHUK TOKa, KIII0Y, PE3UCTOp, PeocTar,
JaMII0uKa, aMIepMeTp, BOJIBTMETP);

¢ HCIIOJIB30BaTh OIITHYCCKHUC CXCMbI AJIA IIOCTPOCHUA H306pa)I(GHHﬁ B IINTOCKOM 3CpPKaJIC U 006Hpafomeﬁ JINH3C,



® OINUCHIBATh H3YYEHHBbIE CBOWCTBA T€I M DJIEKTPOMATHUTHBIC SIBJICHUS, HMCHOIb3Ys (U3NUECKHE BEJINYUHBIL:
JIIEKTPUYECKUHN 3apsifl, CHUAa TOKA, DJJICKTPUYECKOE HAINPSDIKEHUE, DJIEKTPUYECKOE CONPOTUBIICHUE, YIEIbHOE
COIIPOTHBIIEHUE BEIIECTBA, pa0OTa 3IEKTPUUECKOTO MO, MOLUIHOCTh TOKA, (POKYCHOE PacCTOSIHUE U ONTHYECKas
CUJa JUH3bI, CKOPOCTH 3JICKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA; IIPU OIMCAHUM BEPHO
TPAKTOBaTh (DPU3MUECKUN CMBICT HMCIOJNb3YyEMbIX BEJIHYMH, UX O00O3HAUYEHHUS U €IUHUIBI U3MEPEHHS; HaXOIUTh
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUUHY C JPYTUMH BETUYMHAMU;

® aHAJIM3MPOBATH CBOMCTBA TEJN, JIEKTPOMATHUTHBIE SBJICHUS U MPOLECCHI, UCIIONb3Yys (PU3MUECKUE 3aKOHBI: 3aKOH
COXPAaHEHUS JJIEKTPUYECKOro 3apsana, 3akoH Owma Ui ydacTka nenu, 3akoH JDxoynsa-JleHma, 3akoH
IPSIMOJIMHEWHOIO PAaclHpOCTPAHEHUs CBETAa, 3aKOH OTPAXKEHUsS CBETA, 3aKOH IIPEJIOMIICHUS CBETA; IIPU ITOM
pa3anyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

¢ IIPUBOIUTH IIPUMCPHI IIPAKTUYCCKOI'O HCIIOJIB30BAHUA (1)H31/I‘{€CKI/IX 3HAHUU O QJICKTPOMAI'HUTHBIX SABJICHUAX

e pelaTh 3aJa4M, HCIIOJIb3Ys (PU3NYeCKUe 3aKOHBI (3akoH OMa I y9acTKa Iemu, 3aKoH JIKoyiisa- pelarts 3a/1a4u,
UCITIONIB3YsI (pu3nueckue 3aKOoHbI (3akoH OMa JuIs ydacTka Iienu, 3akoH JIkoyis-JIeHIa, 3aKkoH MpsSAMOJIMHEHHOTO
pactpocTpaHEHHUsT CBETa, 3aKOH OTPAXKCHUS CBETA, 3aKOH IIPEIIOMJICHHS CBeTa) M (DOPMYJIBI, CBS3BIBAIOIIHC
duznyecKkrue BeMMYUHBI (CHJIa TOKA, JJIEKTPUYCCKOE HAIPSDKCHUE, JJCKTPHUECKOS CONMPOTHUBJICHHE, YJICIbHOE
COIPOTHBIICHUE BEIICCTBA, PAa0OTA IJIEKTPUUECCKOIO MO, MOIIHOCTh TOKa, (POKYCHOE PACCTOSHUE M ONTHYCCKAs
CHJIa JIMH3BI, CKOPOCTh DJJCKTPOMArHMTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa cCBeTa, (OpMyJbl pacueTa
AJICKTPUYECKOTO0 COIPOTHUBIICHHUS IPU TIOCICAOBATCIIBHOM W TMapaUICIbHOM COCIMHCHHHM IPOBOJHHUKOB). Ha
OCHOBE aHaJlM3a yCIIOBHUS 3ajaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIICIATH (PU3NUYCCKUC BEIMYMHBI, 3aKOHBI U
(bopMyJIbl, HEOOXOIUMBIE JUTS €€ PEIICHUS, IPOBOIUTH PACUCThI M OIIECHUBATH PEATLHOCTD MOJYUYEHHOTO 3HAYCHUS
(U3UIECKON BEITMYHHBI.



BI)Il'[yCKHI/IK nosiyuum 603MONCHOCHIb HAYUUMDBbCA:

® JCIOJB30BaTh 3HAHUSA 00 DJIEKTPOMAarHUTHBIX SIBICHHUAX B IIOBCEAHEBHOW JKU3HU Uil OOECIeueHus
0€30MacHOCTH MpU 0OpaIleHUH ¢ NMPUOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH, AJISi COXPAHEHMsI 30POBbS U
COOMIOICHUST HOPM JKOJIOTUYECKOTO TIOBEIEHHUS B OKpY)KAIOIIEH cpenie; MPUBOAUTH MPUMEPHI BIUSHUS
ANIEKTPOMATHUTHBIX U3JIy4€HHUI Ha )KUBbIE OPTaHU3MBIL;

® pasnUYaTh TPAHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TOHUMATh BCEOOIIHI XapakTep PyHIaMEeHTATbHBIX
3aKOHOB (3aKOH COXpaHEHHUs SJSKTPUUECKOTO 3apsjia) U OrPaHWYEHHOCTb HCIIOJIB30BAaHUS YACTHBIX 3aKOHOB
(3axon OMa 151 ydacTka 1enw, 3akoH [[xoyns-Jlena u np.);

¢ HCIIOJIB30BaTh IIPUCMBI IIOCTPOCHHUA (1)PI3H‘-I€CKHX MO,Z[GJ'ICﬁ, ITIOUCKAa " (bOpMYJIHpOBKH JOKa3aTCJIbCTB
BBIABUHYTBIX THIIOTC3 U TCOPCTUICCKUX BBIBOAOB Ha OCHOBC SOMITMPHUYCCKH YCTAHOBJIICHHBIX (baKTOB;

® HaxOJWUTh A/IEKBATHYIO MPEIIOKEHHOW 3ajadye (U3HYECKYI0 MOJEIb, pa3peuaTh MpoOjeMy Kak Ha OCHOBE
MMEIOLIUXCS 3HAaHUM 00 AJIEKTPOMArHUTHBIX SIBJICHUSX C MCIOJIb30BAHUEM MAaTeMaTHYECKOro ammapara, Tak u
IPU TOMOIIH METOJIOB OLICHKHU.

KBaHTOBBIC AIBJICHUSA

BbinyCKHUK HAYYUTCH:

® pacio3HaBaTb KBAHTOBBLIC ABJICHUA H OOBSICHSTHL HAa OCHOBE HUMCIOIIINXCA 3HAaHUM OCHOBHBIC CBOMCTBA WU
YCJIIOBUS TPOTCKAHUA 3TUX SIBJICHUM: €CTECTBCHHAS U HCKYCCTBCHHAA paIUOAKTUBHOCTDL, O-, B- " Y-U3JIYUCHH,
BO3HMKHOBEHHE JIUHECHYATOIO CIICKTpAa U3JIYUCHH aTOMaA,



® ONUCHIBATh U3YYCHHBIC KBAHTOBBIC SBJIICHUS, UCIIONB3Ys (PU3MUECKUE BEJIMUMHBI: MACCOBOE YHUCIIO, 3apsSI0BOE
9HCII0, TIEPUO]T MOIypacmaja, YHeprus (GOTOHOB; MPU OMUCAHWUU MPABWIBHO TPAKTOBATH (PM3UUYECKHA CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIBI HU3MEPEHHs; HaXOAUTh (OpPMYJIbl, CBS3bIBAIOIINE
JTaHHYI0 GU3UYECKYIO BEIMYHUHY C IPYTUMH BEJIMUYMHAMHU, BBIYUCIIATH 3HAUCHUE (PU3NYECKON BETUUMHBL;

AHAJIM3UPOBATh KBAHTOBBIC SABJICHUS, UCIIOJIb3Y: CI)I/IBI/I‘-ICCKI/IG 3dKOHBI U ITOCTYJIAThI: 3dKOH COXPaHCHUA
OHCPIruu, 3aKOH COXPAHCHHUA SJICKTPHUUCCKOTI'O 3apsdad, 3aKOH COXPaHCHUA MAaCCOBOTI'O YHCJIa, 3dKOHOMCPHOCTHU
N3JIYUCHHUA ITOTIJIOICHUA CBETA ATOMOM, IIPH 3TOM pPa3JIM4aThb CJIOBCCHYIO q)OpMy.HHpOBKy 3aKOHAa 1 €ro
MATEMATHYICCKOC BBIPAKCHUC,

¢ DPA3JIN4aTb OCHOBHBIC ITPU3HAKH HJIaHeTapHOP'I MOACIIM aTOMa, HYKHOHHOﬁ MOJICJIIM aTOMHOTIO AJpa,

® [IPHUBOJWUTH IPUMEPHI NPOSBICHUS B IPUPOJE U MPAKTUYECKOTO UCIIOJIB30BAHUS PAAMOAKTUBHOCTH, SIACPHBIX U
TEPMOSIAEPHBIX PEAKIUH, CIIEKTPAIBHOIO aHAIN3A.

BblﬂyCKHI/IK noJiyium 603MONCHOCHLb HAYHUUMDBCA:

® WCIOJB30BaTh MOJTYYEHHBIC 3HAHUS B TOBCEIHEBHOM >KU3HU MPHU OOpAIlleHUH ¢ MPUOOpaMU U TEXHHUUYECKUMU
YCTPOMCTBaMH (CYETUMK MOHUBUPYIOIIUX YACTHUII, JOZUMETP), ISl COXpPAHEHUS 3/I0POBbS U COOJIIOACHUS HOPM
AKOJIOTMYECKOTO MOBEIEHUS B OKPYKAIOIIEN Cpelie;

® COOTHOCHUTB S3HCPI'UIO CBA3U ATOMHBIX AICP C I[G(I)GKTOM MAacCCBhI,

¢ IIPUBOAUTDH IIPUMCPLI BIIMAHUA PAIXMOAKTHBHBIX H3Hy‘-I€HHﬁ Ha KUBBIC OPI'aHU3MBbI; IIOHUMAaTh IIPHUHITUII
I[CﬁCTBPI?I AO03NMCETPA U pa3JIudaTb YCIOBUA €T0 UCIIOJIb30BAHMA,

® JIOHUMATb 5KOJIOTHYCCKUC HpO6HCMBI, BO3HHUKAIOMIKUC IIPHU UCIIOJIB30BaAHNHN aTOMHBIX BHCKTpOCTaHI_[Hﬁ, N IIyTH
PCHICHUA OTHUX HpO6J’I€M, MEPCIICKTUBBLI UCITOJIB30BAHUA YIIPABIIICMOTO TCPMOAACPHOI'O CUHTC3A.



JJIeMeHTbl ACTPOHOMMH

BbinycKHUK HAYyYHTCS:

¢ YKa3bIBaTh HA3BAHMA IIJIIAHCT Comxeunon CHUCTCMBI, pa3/indaTb OCHOBHBIC IIPU3HAKKW CYTOYHOI'O BPAlICHUA
3BE€31HOI'O He6a, JABHOXKXCHMUA HyHBI, COJIHI_Ia U IJIAaHET OTHOCHUTCIIBHO 3BC3/,

¢ JIOHHUMATh pa3indnuAa MCKIY FGJII/IOHGHTPHLIGCKOﬁ u I’GOIIGHTpI/ILIeCKOI?I CUCTCMaMU MHpa.

BblﬂyCKHI/IK noJiyium 603MONCHOCHLb HAYHUUMDBCA:

® yKa3bIBaTh OOIIME CBOMCTBA M OTIMYHS IUIAHET 36MHOW TPYIIIBI U IIAHET-TUTAHTOB; MaJbIX Tel COTHEUHOM
CUCTEMBbI U OOJIBIIIKX IJIAHET; MOJb30BAThCS KAPTOMl 3BE3/THOr0 HeOa MpU HAOJIIOACHUSAX 3BE3IHOTO HEDA;
pa3MyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3]] (pa3Mep, IIBET, TEeMIIepaTypa) COOTHOCUTH IIBET 3BE3/IbI C €€
TEMIIEPATYPOIL;

¢ pa3I4aTb I'MIOTE3bI O IMMPOUCXOKIACHHUN CoJIHEeUHOM CHCTEMEI.



Coaep:xkanue y4e0OHOro npeaMera

du3nka u (l)I/I3I/l‘IeCKI/Ie METOAbI U3YICHUSA ITPUPOAbI

dusuka — HayKa O IIpUpoac. duznyeckue Tena U IBJICHUS. Ha6J'IIOI[eHI/Ie " OIIMCaHHC (1)I/ISI/ILIGCKI/IX siBIeHUN. OU3NYECKUMN
9KCIICPUMCHT. MOII@J'II/IPOB&HI/IG SIBJICHUH U 00BHEKTOB IIPpUPOIHLI.

Pu3nyecKkre BEJIMYUHBI U UX U3MepeHue. TOUHOCTh U MOTPEIHOCTh U3MEPEHUN. MeXIyHapoIHas CUCTEMA €IUHMUII.
dusnueckue 3aKoHbI U 3aKkoHOMepHOCTH. Du3nka u TexHuka. Hayunsiit Mmetos no3nanus. Ponb ¢pusuku B popMupoBaHuu
€CTECTBEHHOHAYYHOU IPAaMOTHOCTH.

MexaHn4deckue ABJICHUA

Mexannueckoe IBIKeHUE. MaTepuanbHasi TOYKa Kak MoJeinb (u3ndeckoro tena. OTHOCUTEIBHOCTh MEXaHUYECKOTO
newkeHusa. Cucrema orcuera. OU3NUYECKUE BEIMYMHBI, HEOOXOIUMBIE /Ui ONMUCAHUS JBWKEHUS U B3aUMOCBS3b MEKIY
HUMHU (ITyTh, IEPEMEINICHUE, CKOPOCTh, YCKOPEHUE, BpeMsl IBIKEeHUS). PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JIBWXKEHHE. PaBHOMEpHOE NIBMKEHHE 10 OKpyXHOCTU. llepBwiii 3akoH Hprorona m muepuusa. Macca tena. IlnorHoCTh
BemectBa. Cuna. Eqununbl cunel. Bropoit 3akon Herotona. Tperuit 3akon Herotona. CBoOoaHoe manenue tein. Cuna
TSHKECTH. 3aKOH BceMupHoro TsaroreHus. Cuiia ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTh. CBsA3b MEXIy CHIION
TSDKECTH M Maccoil Tena. [Iunamomertp. PaBHopelctBytomas cwia. Cuna tpeHus. TpeHue ckonbxeHusa. TpeHue Mmokosl.
TpeHne B IpUpOJE U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHus uMiyibca. PeaktuBHoe nBukeHne. Mexannueckas padboTa. MoIHOCTb. DHEprus.
[TorenuuanbHas v KHHETUYECKasd 3HepTUs. [IpeBpanieHrne 0JHOrO BU1a MEXaHUYECKOW SHEPTUU B IPYTrOil. 3aKOH
COXPaHEHMU ITOJTHOM MEXAHUYECKON DHEPIUH.



[IpocTeie MEXaHU3MBI. Y CJIOBUS PABHOBECHUS TBEPIOIO TEJa, UMEIOIIETO 3aKPEIJIEHHYIO OCh ABUKEHHS. MOMEHT CHIIBI.
Llenmp msasxcecmu mena. Peruar. PaBHOBecue cui Ha peluare. Peryarm B TexHuke, ObITy W npupoje. IloaBmwkHbie U
HEMOABW)XHBIC OJIOKA. PaBeHCTBO pabOT mMpW HMCHOJB30BAaHUM MPOCTHIX MEXaHU3MOB («30J10TO€ MPABHIIO MEXAHUKHY).
KoaddurueHT none3Horo eicTBus MEXaHU3MA.

HaBnenue TBepapix Ten. Exuauier n3mepenns mnaineHus. CriocoObl m3MEHEHHUs JaBiieHus. JlaBjaeHue )KUIKOCTeH U Tra30B
3akon [lackans. JlaBmeHue KUAKOCTH HAa AHO W CTeHKU cocyna. Coolmiarontuecs: cocyanl. Bec Bozmyxa. ATMochepHoe
nasienue. M3mepenune armocheproro nasnenus. OnbiT Toppuuermnu. bapomerp-anepous. ATMocdepHOe NaBlieHHE Ha
paznuYHBIX BbIcOTaX. ['mapaBinueckre MexaHU3Mbl (Tpecc, Hacoc). JlaBiaeHue *KUAKOCTH W raza Ha MOTPY>KEHHOE B HUX
Tenno. Apxumenosa cuia. [InaBanue ten u cynoB Bo3ayxormiaBanue.

Mexanunueckue kosiebanus. [lepuon, yactota, ammuTyaa koiedanuil. Pesonanc. Mexannueckue BOJIHBI B OJTHOPOIHBIX
cpenax.

JIlnvHa BOJTHBI. 3BYK KaK MEXaHMYECKasl BOJHA. [')pOMKOCTB U BBICOTA TOHA 3BYKA.

TensoBbie ABJICHUSA

Crpoenue BemiecTBa. ATOMBI U MOJIEKYJIbl. TernoBoe ABMKEHHE aTOMOB M Mosiekyll. Juddys3usa B razax, KHUIKOCTIX H
TBEPABIX TeNax. bpoyHnoeckoe oOsudcenue. B3zaumoneicTBue (MPUTSHKEHUE W OTTAJIKMBAHHME) MOJIEKYJ. ATrperaTtHble
COCTOSIHMS BellecTBa. Pazanune B CTpPOEHUM TBEPIABIX TEJ, )KUJKOCTEN U Ta30B.

TennoBoe paBHOBecue. Temmeparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO XaOTHYECKOTO JIBMKEHUS YacTULl. BHyTpeHHsA
sHeprud. PaboTa u Temonepeaaya Kak cnocoObl U3BMEHEHUS] BHYTPEHHEN 3Hepruu Tena. TermnonpoBoaHocTs. KoHBekuus.
N3nyuenne. [Ipumepsl Temonepenadyn B NpUpoae U TEXHUKE. KOTMYECTBO TEMIOTHI. Y A€IbHAsA TEIUIOEMKOCTD. Y I€JIbHAS
TEIJIOTA CTOPAaHMs TOIUIMBA. 3AKOH COXPAHEHHsS M NPEBPALLEHUS SHEPIMM B MEXAaHUYECKHMX M TEIUIOBBIX NPOLECCaXx.
IInaBieHre M OTBepAEBaHME KPUCTAUIMYECKUX TeEJ. Y JeJbHAs TeIUloTa IulaBieHusA. lcnapeHue M KOHIEHCalus.
[lornomenne >HEpruM NpU HCHAPEHUM KUJIKOCTH M BBIJECIEHUE €€ NMpU KOHAEHcauuu napa. Kumenwe. 3aBUCHMOCTH



TEeMITepaTyphbl KUTICHUS OT JIaBJIeHUA. Y AelbHAs TEIIOTa MapooOpa3oBaHus U KOHACHcau. BiaxkHocTs Bo3ayxa. Pabora
raza npu pacimmpeHud. I[IpeoOpasoBaHusi >HepruyM B TEIJIOBBIX MaluHax (mapoBas TypOWHA, JABUTATENb BHYTPEHHETO
cropanusi, peakTuBHbIM nBurarens). KIIJ[ TemmoBoil MamuHbl. Jkonocuyeckue npooOiemvl UCNONb30BAHUSL MENI08bIX
MAUUH.

BﬂeKTpOMaFHHTHLIe ABJICHUHA

OnexTpusanus puzndeckux Ten. BzaumoaeiicTBue 3apsykeHHBIX Tell. [[Ba poja 3JeKTpruuecKux 3apsiioB. JlenumocTsb
AIEKTPUYECKOTO 3apsiaa. DIEMEHTAPHBIN 3JEKTPUUYECKHAN 3apsl. 3AaKOH COXPAHEHMSI SJIEKTpUYECKOro 3apsana. IlposogHuky,
MOJIYITPOBOJJHUKH M U30JIATOPHI AIEKTPUUECTBA. DIEKTPOCKOIL. DIEKTPUUECKOE TT0JI€ KaK OCOOBI BUI MATEPHUHU.
Hanpsocennocmyo snexmpuueckozo noss. JIeiicTBUe dJIEKTPUYECKOTO MO Ha AIEKTpUYeCcKue 3apsiabl. Konoencamop.
Duepeus d1eKmpuiecko2o nojsi KOHOeHcamopa.

DIIEKTPUYECKUN TOK. VICTOYHHMKH 3JIEKTPUYECKOTO TOKA. DJIEKTPUYECKas LENb M €€ COCTaBHble yacTh. HampaBneHnue u
JNEUCTBHUS AIEKTPUYECKOT0 Toka. Hocurenu snekTpruueckux 3apsaaoB B metaiax. Cuia Toka. DIEKTPUYECKOE HAMPSKEHHUE.
DJIEKTPUUECKOE CONPOTUBIICHUE MPOBOAHUKOB. EMHUITBI COTPOTUBIICHMUS.

3aBUCUMOCTh CWJIBI TOKa OT HampsbkeHus. 3akoH Oma it ydacTka Ienu. YJeJIbHOE CONPOTHUBIICHHUE.
Peocratnl.

HOCJ’IGJIOB&TCJ'IBHOG COCAMHCHHNC ITIPOBOIHUKOB. HapaJ'IJ'ICJ'IBHOC COCAMHCHUC ITPOBOAHHUKOB.
Pabora QJICKTPHUYCCKOTO ITOJIA MO MEPEMCIICHUIO SJICKTPUUCCKUX 3apA10B. MoniHoCcTh QJICKTPHUYCCKOI'O TOKaA. HaneBaHI/Ie

MPOBOJAHUKOB DJJICKTPUYECKUM TOKOM. 3akoH J[[xoyns - JleHma. DiekTpuueckue HarpeBaTelIbHbIE U OCBETUTEILHBIC
npubopsl. KopoTkoe 3ambikanue.



MarnuTtHOe nosie. MHayknyst MarHuTHOro nosis. MarautHoe nosie Toka. OnbeiT Opcerena. MarHuTHoe o€ MOCTOSHHBIX
MarHuToB. MarHuTHoe noJje 3eMiId. DJIIEKTPOMarHuT. MarHuTHOE NoJIe KaTyIKH ¢ TOKOM. I[puMeHeHne 371eKTpOMara1ToB.
JlelicTBHE MarHUTHOTO TIOJIS1 HA POBOJHUK C TOKOM U JIBHXKYILYIOCS 3apsbKeHHYI0 yactuny. Cuna Amnepa u cuna Jlopenya.
DneKTpoABUTaTENb. SBIEHUE 3IEKTPOMArHUTHON MHAYKIMSA. OnbiTel Dapajes.

DOneKkTpoMarHuTHole KoJjebauusi. Konebamenvhuviii xoumyp. Onekmpozenepamop. llepemennswiti mok. Tpancgopmamop.
[lepenayda 37eKTPUUECKON PHEPTUM HA PACCTOSHUE. DIEKTPOMArHUTHBIE BOJHBI U UX CBOMCTBA. [Ipunyunst paduocesaszu u
menesuoenus. Bauanue anekmpomacHumnsix usnyyeHuti Ha HCusble OP2aHU3Mbl.

Cset — anekTpoMarHuTHbie BojiHa. CKOpocTh cBeTa. MIcTOUHUKM cBeTa. 3aKOH MPSIMOJIMHEHHOTO PACIpOCTPAHEHHUE CBETA.
3akoH oTpaxkeHus cBeta. [1mockoe 3epkarno. 3akoH nmpenomieHus cBera. JIna3pl. DOKycHOE pacCTOSHUE U ONITUYECKAs CHUJia
nuH3bL. M300paskeHne npeaMera B 3epkajie u junHze. Onmuueckue npubopul. 'ma3z kak ontudeckas cucrema. ucnepcus
cBeta. Mnmepepenyus u oughparxyus ceema.

KBanroBble ABJIeHUA

Crpoenne atomoB. [lmanerapnas monens aroma. KBaHTOBBIM XapakTep IOTJIONIEHWS W HCIYCKAaHHUS CBETa aTOMaMHM.
JInHeWyaTeple CIIEKTPBI.

OmnbiTel Pezepdopaa.

CocrtaB atomHoro sifipa. IIpoTOH, HEUTPOH U BFNEKTPOH. 3aKOH DUHINTENHA O MPOMOPIIMOHATBHOCTH MAaCChl U DHEPTHH.
Hegexm macc u suepeus ceazu amomuwvix adep. PanmoaxtuBHOCTh. llepuon momypacnaga. Anbda-usnydyenue. bema-
usnyyenue. I'amma-uznydyenue. Snepubie peakuu. Mcrounukum nsHeprum ConHua W 3Be3d. SlepHast SHEpPreTHKa.
IKonocuueckue npobremvl pabomovl amoMHbIX 21ekmpocmanyui. Jlo3uMeTpus. Bauauue paouoakmuenvix usnyueHull Ha
JHCUBLIE OP2AHUIMDL.



Crpoenue u 3BoJI0IIUA BeesieHHOM

['eonieHTpUUecKasi U TeNHOLICHTpUYECKass cucTeMbl Mupa. dusmyeckas mnpupoaa HeOecHbIX Tell COJHEYHOW CHUCTEMBI.
[Tpouc-xoxnaenne ConHeuHoil cucteMbl. @usnueckas npupoaa Comxua u 3Be3a. Ctpoenue BcelieHHOU. DBOIIOLMS
Bceenennoii. I unmore3a bonbmoro B3pbiBa.

Y4eOHO - TeMaTH4YeCKOe IJIaHupoBaHue mo ¢usuke B 7-9 kiaccax

Nem.m | Tema KosuyecTtBO  4acos KonTp.pa6. |Jla6.pad.

Tkaace |8kmace |9kiacce

1 BBenenune 6 2

2 [lepBoHavasibHBIE 6 2
CBEJICHUS O CTPOCHHH

BCIICCTBA




3 B3auMopeiicTBus ten 22 1
4 JlaBieHue TBEpABIX TE, 18
KUAJIKOCTEU U Ta30B
3) PaboTa 1 MOIIIHOCTS. 13 2
OHeprus
6 [ToBTOpEHUE 3 1
7 TennoBbie SABICHUS 23 2
8 DNEKTPUYECKUE SBJICHUS 29 6
9 DIEKTPOMarHUTHbBIE 5 2
SIBIICHUS
10 CBeTOBBIC SIBIICHUS 10 1
11 [ToBTOpEHNKE 1
12 3aKOHBI B3aUMOICHCTBUS 34 2

1 IBUXXCHUS TCJI




13 |Mexanuuecxkue 15
KoJieOaHMS ¥ BOJTHEL.
3BYK

14 | DneKTpOMarHuTHOE MOJIe 25

15 |Crpoenue atroma u 20
aTOMHOTO siApa

16 |CrpoeHue u 3BOIOIHUS 5
BCEJICHHOU

17  |IloBTopenue 3

HUTOI0 68 68 102




18



17



16






