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HHOACHUTEJBbHAA 3AIIMCKA
Pabouvas nporpamMmMa cocTtaBiieHa Ha OCHOBE aBTOpcKoi mporpammbl E. M. I'ytauk, M. A. IlerpoBa, O. A. UepuukoBa «Pabouast mporpamma K
muann YMK A, B. [Iépeimkuna, E. M. I'yrauk.- M.: «[IpocBemenuey, 2021.-81c.).

Jlna peanuzanuu Paboueil mporpaMmbl UCIIONIB3YETCsl y4EOHO-METOANYECKUIM KOMIUIEKT, BKJIIOYAIOIIHIA:
7 Ki1acc

1. ®usuka. 7 kinacc. Yueonuk (aBroper M. M. Ilepreimikun, A. W. iBaHoBa)

2. ®usuka. Metoauueckoe nocobue. 7 kiacc (DJICKTPOHHAS BEPCH)

3. ®usuka. CoopHuk 3a1a4 1o pusuke. /—9 kiaccel (aBTop A. B II€peimkun)

4. ®uzuka. J{unaktudeckue matepuaisl. 7 kiacce (aBropsl A. E. Mapon, E. A. Mapon).

8 Kiacc

1. ®usnka. 8 knacc. Yueonuk (aBropsl M. M. [lepoimkun, A. 1. FiBanoBa)

2. dusuka. Metoauueckoe mocobue. 8 kiracc (DJIEKTpPOHHAS BEPCHS)

3. ®uszuka. CoopHuk 3a1a4 no pusuke. 7—9 xnaccel (aBTop A. B I1épbimkun)

4. ®uzuka. J(unaktudeckue matepuaisl. 8 kiacce (aBropsl A. E. Mapon, E. A. Mapon).

9 kiacc
1. ®dusuka. 9 xnacc. YueOnuk (aBropsl (aBTop M. M. Ilepbimikun, A. 1. Banosa, E. M. I'yTHUK).
2. dusuka. Meroanyeckoe mocooue. 9 kiacc (DneKTpoHHas BEPCHSI)

3. ®usuka. [lunaktuueckue Marepuansl. 9 kiacc (aBropsl A. E. Mapon, E. A. Mapon).
4. ®uzuka. CoopHuk 3a1a4 1o ¢pusuke. /—9 kinaccel (aBrop A. B. I1€peirkun)
N3ydenue pu3MKu HANpaBiIe€HO HA JIOCTHKEHUE CIEAYIONIUX LIeTeil:

» YCBOGHHE YYallIUMHCS CMbICTIa OCHOBHBIX TIOHSTHI U 3aKOHOB (DU3MKH, B3aUMOCBSI3H MEXK/1Y HIMU;
» (OpMHUPOBaHUE CHCTEMBI HAYYHBIX 3HAHUU O IPUPOJIE, €€ (PYHAaMEHTAIBHBIX 3aKOHAX JUIS IIOCTPOSHHUS IPECTABICHHS O PU3HYECKOM
KapTUHE MUPAa;

» cUcTeMaTH3alus 3HaHUH 0 MHOT000pa3uH 00HEKTOB H SIBJICHUH MPHPOIBI, O 3aKOHOMEPHOCTSIX IPOIIECCOB U O 3aKOHAX (DU3UKH JIJIST OCO3HAHUS

BO3MOXHOCTH paSYMHOFO HUCITIOJIB30BaHUS )IOCTPI)I(CHI/II;'I HaYKI/I B nanLHeﬁmeM pa3BI/ITI/II/I OUBHUJIN3AIINN,

» (bopmupoBaHue YOCKICHHOCTH B TIO3HABAEMOCTH OKPYIKAIOIIETO MUPa U IOCTOBEPHOCTH HAYYHBIX METOJIOB €r0 H3yUCHHUS;

» OopraHu3aIus SKOJIOTUIECKOTO MBIIUICHHUS U IIEHHOCTHOT'O OTHOIICHUS K TIPUPO/IE;

» pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB M TBOPUYECKUX CIIOCOOHOCTEH yJaluXcs, a TAKKEUHTEpeca K paCIIUPEHUIO B YTITyOJIeHUIO (PU3NUeCKUX
3HAHUU U BBIOOpa GU3UKH KaK MPOGUIHHOTO IPEeaIMETa.
JlocTikeHue 1esneit 00ecneunBaeTCs pelieHueM CIIeTYIONNX 3a1a4:

> 3HAKOMCTBO yqaumxcx C MCTOIOM Haquoro IIO3HAHUS U METOJaMHU UCCJICIOBAHUS 06'LGKTOB nu SIBJIGHI/Iﬁ HpI/IpOIH:I;

> HpHOGpeTeHI/Ie y‘-IaH_II/IMI/ICSI 3HaHHﬁ O MCXaHUYCCKUX, TCIIIIOBBIX, BHGKTpOMaFHI/ITHBIX U KBAHTOBBIX SABJICHUAX, (I)I/I3I/I‘-ICCKI/IX BCINYHNHAX,
XapaKTEPU3YIOIIUX JTH SIBJIICHUS,

» (opMHUpPOBaHME Y YUAIIUXCS YMEHUN HAOII01aTh IPUPOIHBIC SIBJICHUS U BBIIIOJIHATH OIBITHL, Ta00paTOPHBIE PA0OTHI M SKCIIEPUMEHTATIbHBIE



UCCIIEIOBAHMS C MCIIOJIb30BaHUEM U3MEPUTENIbHBIX IPHUOOPOB, MIUPOKO MPUMEHAEMBIX B IPAKTUYECKOMN JKU3HHU;

» OBIIAJICHUE YYAIIMMUCS TAKUMHU OOLICHAyYHBIMU MTOHATUAMH, KaK IPUPOIHOE SIBJICHHUE,

» SMIIMPUYECKU YCTAHOBIEHHBIH (hakT, mpobiema, THoTe3a, TCOPETUIECKUNA BBIBOJI, PE3YyJIbTAT SKCIIEPUMEHTALHON IPOBEPKHU;

» TIOHMMaHHE YYaIlUMHCS OTIMYUIA HaAyYHBIX JAHHBIX OT HENPOBEPEHHON MH(POPMAIMH, IEHHOCTH HAYKH IS yIOBJIETBOPEHNUS OBITOBBIX,
MIPOU3BO/ICTBEHHBIX M KYJIBTYPHBIX TOTPEOHOCTEH UeIOBEKA.

B aBTopckoit nporpamme Ha U3y4eHHue (GU3UKU OTBOJUTCA:

7 ximacc - 68 yacoB (2 yaca B Hezemo npu 34 HelesIX B y4eOHOM rofy),
W3 HUX: KOHTPOJIbHBIX padot — 4
naboparopHbIX padot — 12

8 kitacc- 68 vacos (2 yaca B Heaelnio pu 34 HeleNsAX B y4eOHOM Toy),

W3 HUX: KOHTPOJIBHBIX paboT — 6
nabopaTopHbIX padot — 10

9 kiacce - 102 yaca (3 yaca B Heaenio npu 34 HeeNsax B y4eOHOM)
U3 HUX: KOHTPOJLHBIX padoT — 6

nmabopaTtopHbBIX padot — 9



1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOTI'O KYPCA
[KJIACC

JIMyHOCTHBIE PE3YJIbTAThI:
> C(bOpMI/IpOBaHI/Ie IMO3HAaBAaTCJIbHBIX UHTEPECOB, MHTCIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH yYUamuxcs;

> YGG)KI[GHHOCTB B BOBMOXXHOCTHU IMO3HAHUS MTPUPOALL, B HGOGXOI[I/IMOCTI/I Pa3yMHOI'O UCITOJIB30BAHUSA I[OCTI/I)KGHI/If/’I HAayKHU U TEXHOJIOT Ui JIIsL
JIaTIbHEHIIIEr0 Pa3BUTHUS YEJIOBEYECKOTO OOIIECTBA, YBAXKCHNE K TBOPIIAM HAYKH U TEXHUKHU, OTHOLICHUE K (PU3UKE KAK HIIEMEHTY
0011e4€eI0BEYECKO KYIbTYpHI;

> MOTUBaALUA O6paSOBaTeHLHOﬁ ACATCIIbHOCTU INKOJbHHUKOB Ha OCHOBC JIMYHOCTHO OPUCHTUPOBAHHOI'O ITOJAXO0/14,

» (opMUpOBaHHE IICHHOCTHBIX OTHOILICHH APYT K APYTY, YUUTEIIO, aBTOPAM OTKPBITHI U N300pETEHUH, pe3yyibTaTaM O0yUCHHS.
MertanpeameTHble pe3yabTaThl:
» OBJIaJICHUE HaBBIKAMU CAMOCTOSITEIILHOTO MTPHOOPETEHNUS HOBBIX 3HAHUI, OpraHU3aIK Y4eOHOU IeITeIbHOCTH, IIOCTAHOBKH IEJICH,
MJIAHUPOBAHUS, CAMOKOHTPOJISA U OLICHKHU PE3yJIbTAaTOB CBOEH JIEATEIbHOCTH, YMEHUSIMH TPEIBUJIETh BOZMOXHBIE PE3YIIbTATHI;

» TIOHWMAaHHE Pa3IMYUil MEXTy UCXOIHBIMU (paKTaMU ¥ THIIOTE€3aMH JIJIsl UX OOBSICHEHUS, TEOPETUIECKUMHU MOJCIISIMH U pealTbHBIMU 00 BEKTaMH,
OBJIa/ICHUE YHUBEPCAIbHBIMU y4eOHBIMU JIEHCTBUAMU Ha MPUMepax TUIOTe3 Ui OObSICHEHUS] U3BECTHBIX (PAKTOB M SKCIIEPUMEHTAIBHON
IIPOBEPKHU BBIIBUTAEMBIX TUIIOTES;

» (hopMUpOBaHHE YMEHHI BOCIPUHUMATD, IepepadaThIBaTh U MPEIbSIBISATH HH()OPMAIUIO B CIIOBECHOM, 00pa3HON, CHMBOJIMYECKOH (hopMax,
aHAIM3UPOBATH U NepepadaThiBaTh NOJYYEHHYIO HH(POPMAIIMIO B COOTBETCTBUM € IOCTABJICHHBIMHU 33JJa4aMU, BBIJIEISTH OCHOBHOE
CoJIep/KaHue MPOYUTAHHOIO TEKCTA, HAXOAUTh B HEM OTBETHI HA MIOCTABJICHHBIE BOIPOCHI M U3JIaraTh €ro;

> Pa3sBUTHC MOHOJIOTUYECKON U I[PIElJIOFI/I‘-IGCKOfI pc€4uu, YMCHUS BbIpakaTb CBOU MBICJIU U CIIOCOOHOCTU BBICITYIINBATH CO6€CCI[HI/IKa, IIOHHUMAaTb
€T0 TOYKY 3PCHUS, IPU3HABATH IIPABO APYTOro 4€JI0BCKa HA NHOC MHCHHC,

» (opMUpOBaHHE YMEHHIA padOTaTh B TPYIIIIE C BEITTOJIHEHUEM PAa3JIMYHBIX COITUATBHBIX PEJICH, TIPEACTaBIATh M OTCTANBATh CBOW B3TJISIBI U

yOEXIeHUsI, BECTH JIUCKYCCHIO.
[IpenmeTHbIe pe3ynbTaThl:

» 3HaHUS 0 MPHUPOJIE BAKHEHIINX (PU3MUECKUX SIBIICHIH OKPYKAIOIIEr0 MUPa U IIOHUMaHUE CMBICITIAa PH3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b
V3yYCHHBIX SBJICHUN;

» YMEHHUS MOJIb30BaThCS METOJIaMH HAyYHOTO MCCIIeI0BaHUS SIBJICHUN TPUPO/IbI, TPOBOIUTH HAOIIOICHHUS, INIAHUPOBATH U BBHITIOIHSTh
HKCIIEPUMEHTHI, 00pabaThIBaTh Pe3yIbTaThl U3MEPEHUH, IPEACTABIAT PE3YIbTATHI H3MEPEHUH C MOMOIIBIO TAOIHIL, TpaduKOB U HOpMYyII,
0OHapyKUBaTh 3aBUCUMOCTH MEXy (PU3NUECKUMU BETMUYNHAMHU, OOBACHATH OJYYEHHBIE PE3YJIbTAThI U J1eJ1aTh BBIBOJIbI, OLICHUBATH IPAHUIIBI
[IOTPELIHOCTEN pe3yIbTaTOB U3MEPEHUN;

» yMEHUS NMPUMEHATh TEOPETUYECKHE 3HAHU 10 (PU3MKE HA MPAKTUKE, peraTh (U3NUYecKre 3a/1a4 Ha IPUMEHEHHE TTOTy4YeHHBIX 3HAaHU;



» KOMMYHHUKATHBHBIE YMEHUS JOKJIAAbIBATH O PE3YJIbTATaX CBOErO MCCIEAOBAHUS, yYaCTBOBATh B IUCKYCCUM, KPATKO U TOYHO OTBEYATh Ha
BOIPOCHI, UCTIOJIb30BaTh CIIPABOUHYIO JINTEPATYPY U IPYrHe HCTOUHUKHU HH(DOPMALIUH.

8 KUIACC

JIn4HOCTHBIE PE3yNIbTATHI:

» (hopMHUpOBaHKE TTO3HABATEILHBIX HHTEPECOB, HHTEUICKTYAIBHBIX U TBOPUECKUX CITIOCOOHOCTEH ydaniuxcs;

» yOeXICHHOCTh B BO3MOKHOCTH MTO3HAHUS TIPUPOJIbI, B HEOOXOJMMOCTH Pa3yMHOTO HCIIOJIb30BAHMSI TOCTHIKEHUI HAYKH U TEXHOJIOTUH st
JaJIbHEUIIero pa3BUTHS YEJI0BEUECKOT0 00I11eCTBa, YBaXKECHHIE K TBOPLIAaM HayKH, OTHOIIICHHE K (PU3UKE KaK K DJIEMEHTY 00IIeueI0BeuecKoi
KYJIbTYPBI;

» CaMOCTOSITEIIbHOCTh B TPUOOPETEHUH HOBBIX 3HAHHUI M TPAKTUYCCKUX YMCHUH;

» MOTHUBaIMs 00pa30BaTEIILHOM ACATEIBHOCTH IKOJILHUKOB HA OCHOBE JIMYHOCTHO OPHUEHTHPOBAHHOTO TIOIX0/1a;

» (bopmupoBaHKE IEHHOCTHBIX OTHOIICHUH K IPYT APYTY, YIUTEIIO, aBTOPAaM OTKPBITHIA U H300pPETEHUH, pe3ylibTaTaM 00yJICHHUS.

MertanpeameTHble pe3yabTaThl:

> OBIIAJICHUE HaBBIKAMH CaMOCTOSTEIILHOTO MPHUOOPETEHUST HOBBIX 3HAHWMN, OpraHU3aIuy Y4eOHOU JEATEIbHOCTH, IIOCTAHOBKH IIEIICH,
TUTAHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKU PE3y/IbTaTOB CBOEH JIeATEIbHOCTH, YMEHUSIMH IPEIBUIETH BOSMOKHBIE PE3YIIbTAThl CBOUX JICHCTBUI;

» TIOHUMaHHE Pa3IMYUi MEXK]Ly UICXOIHBIMU (PAKTaMHU M TUIIOTE3aMH [T UX OOBSICHEHHMSI, TECOPETHUCCKUMHU MOJICIISIMU M PEaTbHBIMH 00bEKTaMH,
OBJIQJICHUE YHUBEPCAIHHBIMHU YUY€OHBIMH JICUCTBUSIMU HA TIPUMEPAX TUIIOTE3 I OOBSICHEHUS U3BECTHBIX (DAKTOB M KCIIEPUMEHTAIHHOU
MIPOBEPKH BBIIBUTAEMBIX THIIOTE3; pa3pabOTKU TEOPETUUECKUX MOJIEJIEH MPOIIECCOB WU SIBIICHUI;

» MPUOOPETEHUE OIBITA CAMOCTOSITEIILHOTO MTOMCKA, aHAIM3a U 0TOOpa MH()OPMAIIHH C UCITOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB M HOBBIX
MH(POPMAITMOHHBIX TEXHOJOTUM JJIsl pEeIIEHHUs TTOCTaBICHHBIX 3a/1a4;

» (opMupoBaHNE YMEHUI BOCIIPUHUMATH, TiepepadaThiBaTh U MPEABIBIATE HHPOPMAIIHIO B CIIOBECHOM, 00pa3HON, CHMBOJIMYECKOM (hopmax,
aHAIIM3UPOBATh U MepepadaThiBaTh MOMYUYEHHYIO HH(POPMAIUIO B COOTBETCTBUH C MMOCTABIEHHBIMU 33/1a4aMH, BBIIETISITH OCHOBHOE
coJiep>KaHue MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI M U3JIAraTh €ro;

» pa3BUTHE MOHOJIOTUYECKOH U IUATOTUIECKON PeUH , YMEHHS BBIPA’KaTh CBOU MBICIH U CIIOCOOHOCTH BBICIYIIINBATH COOECEHUKA, TOHUMATh
€ro TOYKY 3peHHs, IPU3HABATH MIPABO JPYTOTo YeJI0BeKa HA HHOE MHEHHUE;

» OCBOCHHE MPUEMOB JICHCTBUI B HECTAHIAPTHBIX CUTYAIUAX, OBJIAJICHUE IBPUCTUYECKUMHU METOAAMH PEIICHUS MPoOiIeM;

» (bopmupoBaHUE YMEHHI pab0TATh B TPYIIIE C BHIMTOJTHECHHEM PA3JIMYHBIX COITHATBHBIX POJICH, MPEACTABIISATH H OTCTAaWBATh CBOU B3TJISIIBI U
yOEXIeHUsI, BECTH IUCKYCCHIO

[IpenMeTHbIE pe3yabTATHI:

> 3HAHWS O MPUPOJIC BAKHEUITNX (PU3NUECKUX SBJICHUHN OKPY)KAIOIIETO MUPA U TTIOHUMaHUE CMbICTa (PU3NYECKUX 3aKOHOB, PACKPHIBAIOIINX CBSI3b
W3YYCHHBIX SBIICHUM;

> YMEHUS NOJIb30BaThCS METOJaMHU HAYYHOTO UCCIICIOBAHMSI SIBJICHUN TTPUPOIBI, TPOBOAUTH HAOIIOICHNUS, TUIAHUPOBAThH U BBITOTHSTH
AKCTIEPUMEHTBI, 00padaThIBaTh pe3yabTaThl H3MEPEHUH, IPEICTABIIATD PE3YIbTAaThl U3MEPEHHH C IIOMOIIBIO Ta0HIl, rpaduKoB U Gopmy,
0oOHapyKUBaTh 3aBUCUMOCTU MEXIY PU3NUECKUMU SIBICHUAMHU, OOBSICHSITH IOJTy4YEHHbIE PE3Yy/IbTAThI U I€TIaTh BHIBOJIbI, OLICHUBATh IPAaHUIIbI
IIOIPELIHOCTEN pe3yIbTaTOB U3MEPEHUN;



> YMEHUS IPUMEHSATh TEOPETUYECKUE 3HAHUS 110 (PU3MKE HAa IPAKTHKE, peliaTh PU3NYECcKUe 3a/1a4l Ha MPUMEHEHUE MMOTYYeHHbIX 3HaHUM;
> YMEHUS M HABBIKU IPUMEHSITH MOJIyYEHHBIC 3HAHUS 1151 OOBSICHEHUS MPUHITUIIOB JCHCTBHS BAKHEHIIINX TEXHUUECKUX YCTPOMCTB, PEIICHHS
MPaKTUYECKUX 3aJ1a4 MOBCEITHEBHOM JKU3HU, PALIMOHAILHOTO MPUPOIOTNIONIB30BAHMS U OXPaHbl OKPY’KaIOLIEH cpebl;

> (hopMupoBaHHE YOEKAECHUS B 3aKOHOMEPHOM CBSA3M U II03HABAEMOCTH SIBJICHUN NPUPO/Ibl, B 00OEKTUBHOCTH HAYYHOT'O 3HAHUS, BBICOKOH
LICHHOCTY HayKU B PAa3BUTUM MATEPUAIILHON U 1YXOBHOU KYJIbTYPHI JIFOACH;

> Pa3BUTHE TEOPETHUECKOTO MBIIIICHHUS Ha OCHOBE (DOPMUPOBAHHSI yCTAaHABIMBATH (DAKThI, pa3IMuaTh HIPUIHHBI U CIEICTBHS, CTPOUTH MOJCIH
U BBIJBUIaTh TUIIOTE3bI, BBIBOJUTH U3 SIKCIIEPUMEHTAIBHBIX (PaKTOB M TEOPETUUYECKUX MOJeNel pru3ndyeckre 3aKoHbl;

» KOMMYHHUKAaTHUBHBIC YMEHMsI JOKJIAAbIBATE O PE3yJIbTaTaX CBOETO UCCIICJOBAHMs, y4aCTBOBATh B JUCKYCCUU, KPATKO M TOYHO OTBEYATh HA
BOIIPOCHI, UCIIOJIb30BATh CIIPABOYHYIO JINTEPATYPy U JPYrue HCTOYHUKH HH(POPMALIHH.

9 KUIACC

JIM9HOCTHBIE PE3yIIbTATHI:
» CaMOCTOSTENFHO ONPENeNATh U BBICKA3bIBATh OOIINE JIJIs BCEX JIFOJICH MpaBuiia MOBEICHHS IPH OOIICHUU M COTPYAHUYECTBE (3THUECKHE
HOPMBI OOIIEHHS U COTPYIHHYECTBA).
» B caMOoCTOSATENbHO CO3IaHHBIX CUTYaLUsIX OOIIEHUS U COTPYAHUYECTBA, OIIMPAsCh HA O0IIME I BCEX MPOCTHIE IPaBUIIa TOBECHUS, eNIaTh
BBIOOD, KaKOW TIOCTYIIOK COBEPILUTb.
MeranpenMeTHbIC PE3yIIbTaThI:.
» Yuutbcs 00HapYXKHUBATh U (OPMYIMPOBATH YUEOHYIO TPOOIEMY.
» CocTaBIATh IJIaH PELIeHUs MPoOIeMBI (3a/1a4H).
» Paboras o rutany, CBepsITh CBOM JCHCTBUS C IETBIO H, TP HEOOXOAUMOCTH, UCTIPABIISITH OITHOKH CAMOCTOSTEIHHO.
» B amanore ¢ yauTenem y4uThCs BRIpa0daThIBaTh KPUTEPHH OLIEHKHU U ONPEIEIISATh CTENCHb YCIEITHOCTH BBITIOJTHEHUS CBOEH paboThI M paboThI
BCEX, MCXO/IS1 N3 UMEIOIINXCS KPUTEPHUEB.

A\ 4

OpueHTHpOBaThCA B CBOEH CHCTEME 3HAHUI: CaMOCTOATEIbHO IPEANoarath, kKakas HHGopMaIus Hy>KHa JJis peleHus yueOHo! 3ajauu B
HECKOJIbKO I1aroB.

JloObIBaTh HOBBIE 3HAHUS: U3BJIEKATh HH(OPMAIIHIO, IPEACTABICHHYIO B pa3HbIX popMax (TeKCT, Tabyuia, cCXxeMa, WITIOCTPAIHS U Jp.).
[lepepabaTbIBaTh NOTYUECHHYIO HH(POPMALINIO: CPABHUBATh U TPYNIHPOBATH (QAKTHI U SIBICHUS; ONPEAEIATh IPUUHUHBI IBJICHUH, COOBITHIA.
IlepepabaTbIBaTh NOTYUEHHYIO HH(GOPMAIIHIO: JIeNIaTh BEIBOBI HA OCHOBE 0000IEHHs 3HAHUH.

[Ipeo6pa3oBbIBaTH MHPOPMALIHIO U3 OAHON (OPMBI B IPYTyI0: COCTaBISATh MPOCTOM IJIAaH U CIIOKHBIN MJ1aH y4eOHO-HAyYHOTO TEKCTa.
[Ipeo6pa3oBbIBaTh MHPOPMALIHIO U3 OAHON (GOPMBI B IPYTyI0: MPEACTABIATh HH(OPMALIMIO B BUIE TEKCTA, TAOIUIIbI, CXEMBI.

YV V.V V V VY

JIoHECTH CBOIO MO3UIIHIO 10 APYTUX: O)OPMIIATH CBOU MBICIH B YCTHOM 1 MUCHbMEHHOMN pedH ¢ y4ETOM CBOMX YUEOHBIX U )KM3HEHHBIX PEUEBbIX
CUTyarui.

» JloHecTH CBOIO MO3UIIMIO 10 APYTHX: BBICKA3bIBATh CBOIO TOUKY 3PEHUS U MBITAThCsI €€ 000CHOBATh, IPUBOJIS APTYMEHTHI.

» Cnymarthb ApYyrHuX, MbITaThCs IPUHUMATH APYTYIO0 TOUKY 3pEHHUs, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PCHHSL.

[IpenmeTHbIe pe3ynbTaThI:
> CMBICJI IOHATHIA: MarHUTHOE I10JI€, aTOM, aTOMHOE SIIPO, PAINOAKTUBHOCTb, HOHU3UPYIOIIHE U3ITy4EHUST; OTHOCUTEIBHOCTh MEXaHUYECKOT O



JBUKEHHUS, TPACKTOPHUsL, UHEPLUAIbHAS CUCTEMA OTCYETA, UCKYCCTBEHHBIN CIIyTHUK, 3aMKHYTasl CUCTEMA. BHYyTPEHHUE CUJIbI, MATEMaTU4YECKUN
MasTHHK, 3BYK. U30TOIl, HYKJIOH;

» CMBICH (PM3NYECKUX BEITMYMH: MAaTHUTHAS MHAYKIHS, MArHATHBIA OTOK, SHEPTHS JIEKTPOMarHUTHOTO T10J1, IEPEMEICHNE, TPOCSKINS
BEKTOpa, MyTh, CKOPOCTh, YCKOPEHHE, YCKOPEHHE CBOOOHOTO MaJCHNUs, IEHTPOCTPEMUTENLHOE YCKOPEHHE, CUla, CHJla TSHKECTH, Macca, BeC
TeJla, UMITYJIbC, IEPUO/I, YAaCTOTA. aMIUIUTY/1a, (pa3a, AJIMHA BOJIHBI, CKOPOCTH BOJIHBI, JHEPTHUS CBSI3H, Ae(eKT macc.

» CMBbICT (PU3UYECKUX 3aKOHOB: YpaBHEHHsI KHHEMATHKH, 3aKOHBI HbI0TOHA, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH COXPAaHEHHS UMITYJIbCa,
MPUHIUI OTHOCUTEIBHOCTH [ asuiesi, 3aKOHbI TapMOHUYECKUX KOJeOaHHid, TPAaBUIIO JIEBOW PYKH, 3aKOH AJIEKTPOMArHUTHON MHAYKIIUH,
paBwiIo JleHna, 3aKk0H palMOaKTUBHOIO pacnaja.

» coOMpaTh yCTAaHOBKH ISl SKCIIEPUMEHTA 110 ONMCAHUIO, PUCYHKY ¥ IPOBOAMTH HAOIIOICHHS H3Y9aeMbIX SIBICHUH;

» M3MEPSTh CUITY TSDKECTH, PACCTOSHHE; IPECTABIAT PE3Y/IbTaThl U3MEPEHUH B BHJIE TAOJIUI], BBISBIATH SMIIUPHYECKHUE 3aBUCUMOCTH;

» OOBSCHSTH pe3yNbTaThl HAOIIOJCHUI U SKCIIEPUMEHTOB;

» TPUMEHSTH YKCTIEPUMEHTAIIbHBIC PE3YIbTAThI IS MPEICKAa3aHUsl 3HAUCHHSI BEIMYHH, XapaKTEPU3YIOMINX X0 (PU3NIECKUX SBJICHUN;

» BBIpaXKaTh Pe3yJIbTAaThl U3MEPEHUI U pacu€TOB B eJMHALIAX MEXTyHApOTHON CUCTEMBI;

» pemiarth 337124 Ha IPUMEHEHHE U3yICHHBIX 3aKOHOB;

» TPUBOJUTH MIPUMEPHI TPAKTHYECKOTO MCIIOJIb30BAHHS (PU3NIECKUX 3aKOHOB;

» WUCTIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS 1 YMEHUS B TIPAKTUIECKOM ACATEIHHOCTH U B IOBCETHEBHON KU3HU.



COJAEP)KAHUE TIPOI'PAMMBbI YYEBHOI'O KYPCA

7 KJacce

/1

Hazpanue pas3aciia

KomnuuectBo
4acoB

Kpatkoe conepxanue

BBenenue

dusnka - Hayka o npupoae. Pusznyeckue spnenns. Gusznyeckue croiictBa Tei. Habmoaenue u
onucanue ¢puzndeckux spiaeHU. Guznueckue BenuuuHbl. M3MepeHus GpU3HMuecKux BeIUYMH:
JUTMHBI, BpDEMEHH, TeMIepaTypbl. @usndeckue npuOopsl. MexIyHapoaHas CHCTeMa eANHUL.
TO4YHOCTB ¥ OrPEeIHOCTh U3MepeHui. Ou3nKa U TEXHHKA.

®poHTanabHas JabopaTopHas paboTa:

1. 3mepenue pu3nyeckux BeIMYHH C y4ETOM a0COIIOTHOMN MOTrPEIIHOCTH.

[TepBoHauyanbHbIE
CBEJICHUS O CTPOEHUH
BEILIECTBA

CTpOGHI/Ie BCIICCTBA. OHI)ITI)I, AOKa3bIBAIOIIME aTOMHOC CTPOCHUEC BCUICCTBA. Temmnosoe JABUXXCHUEC
4TOMOB U MOJICKYJIL. BpOYHOBCKO@ JABUKCHHC. I[I/I(I)q)YSI/ISI B rasax, JXUJKOCTAX U TBEPAbIX TCJIaX.
B3aI/IMOI[eI\/JICTBI/I€ JacCTull Beuiccrna. AFpeFaTHI)Ie COCTOSHUA BECUICCTBA. MOI[CJII/I CTPOCHUSA TBCPABIX
TCII, )KHHKOCTCﬁ u ra30B. O0bICHEHNE CBONMCTB Ia3oB, )KHHKOCTCﬁ " TBEPAbLIX TCJI HA OCHOBC
MOJICKYJIIPHO-KUHECTHYCCKUX HpeI[CTaBJICHHfI.

®ponTanbHas 1abopaTropHas padora:

2. Onpenenenne pa3MepoB MaJIbIX TeJl.

BzaumoneiicTBue Tea
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Mexannueckoe asuxenue. Tpaekropus. Ilyts. PaBHOMepHOE 1 HEpaBHOMEPHOE JIBUKECHHUE.
Ckopoctb. I'paduku 3aBUCUMOCTH IYTH U MOJYJISI CKOPOCTH OT BpEMEHH JIBUKeHUs. MHepuus.
HNueprHOCTH Ten. B3aumonelicteue ten. Macca tena. 3mepenue maccesl Tena. [InoTHocTs BemecTsa.
Cuna. Cuna tsoxectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsi3b MeXAy CHIION TSKECTH U
Maccoil Tena. Cuna TshKeCcTH Ha Apyrux riaHerax. Jlunamometp. CioxeHue 1ByX CHII,
HaIIpaBJIEHHBIX 110 OHOM NpsMoil. PaBHoaelcTByromas aByx cuil. Cuna TpeHus. Pusndeckas
npupoja HeOecHbIX Tel CONHEYHOM CUCTEMBI.

®poHTaabHBIC Ta00paTOPHBIC PAOOTHI:

3. M3amepenue Macchl Tena Ha PhYa)KHBIX Becax.

4. Usmepenue oobema Tena.

5. Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

6. MccienoBanue 3aBUCHMOCTH CHITBI YIIPYTOCTH OT Y/TMHEHUS TIPYKUHBL. OnpenieneHne
KO3 punmenHTa KECTKOCTH MPYKUHBI.

7. VI3MepeHue CTbl TPEHUSI C TIOMOIIBIO JWHAMOMETPA.




JlaBneHue TBEpAbIX

Jasnenue. JlaBnenne TBepabix Tei. JlaBnenue raza. OObsiCHEHNUE JaBJICHUS ra3a Ha OCHOBE
MOJIEKYJISIPHO-KUHETUUECKUX TIpeacTaBiienuil. [lepenayua napneHus razaMu 1 AKUJKOCTIMU. 3aKOH
[Tackais. CooOrmiaroruecst cocyisl. ATMochepHOe 1aBiieHre. MeTo bl H3MEpEHUs aTMOC(PEPHOTO
naBieHus. bapomerp, MaHOMETp, MOPITHEBOM KUAKOCTHBIA HACOC. 3aKOH Apxumesa. Y clioBUs

4 | Ten, )XUAKOCTEN U 20
aBaHus Ten. BozayxonnaBanue.
ra3os 6 6 .
O@poHTaIbHBIE JIAOOPATOPHBIE PAOOTHI:
8. OmnpeneneHne BBITATKUBAIOIIEH CHITBI, IEHCTBYIOIIEH HA MOTPYKEHHOE B )KUKOCTH TEIIO.
9. BrrsicHeHue yclIOBUH TJIaBaHUA Tella B )KUIKOCTH.
5 PaboTa 1 MOIITHOCTb. 13 Mexannueckast pabora. MomrHocTh. [IpocTeie Mexanu3mMbl. MOMEHT CHIIBL. Y CIIOBUS PABHOBECHS
SHeprus peiuara. «30J510Toe MpaBuiio» MexaHuku. Bunpl paBHoBecus. Koadduiment nonesnoro neincTaus
(KIIM). Oneprus. [lorenunanpHas u KuHeTuueckast sHeprus. [IpeBpaiienue sHepruu.
OpoHTaIbHBIC 1a00pPATOPHBIE PAOOTHI:
10. BrisicHeHue yclIOBUSI pAaBHOBECHS phlyara.
11. Onpenenenue KIIJ] npu noabseme Tena no HaKJIOHHOM MJIOCKOCTH
6 | [ToBropenue 2
Bcero 68
8xmacc
Ne KommuectBo
HasBanue paznena Kpatkoe conepxxanue
n/n 4acoB
Tennooe awxkenue. TemnoBoe paBHoBecue. Temneparypa. Buyrpennss sueprus. Pa6ora u
temionepenaya. TennonpoBoaHocts. Konsekuus. M3nydyenue. KonmnuecTBo TEMIOTHI.
VY nenpHas TEMI0EMKOCTb. PacueT KoanuecTBa TEIIOThI IPH TemooOMeHe. 3aKOH COXpaHEeHUs U
MIpEeBpALICHHS SHEPTUH B MEXAaHUYECKUX U TEIUIOBBIX Mpolueccax. [lnapnenue u oTBepaeBanne
KPUCTAJNINYECKUX TeJI. Y IeTbHAas TeIIoTa IuiaBieHus. Mcnapenue u konaencanus. Kunenue.
BnaxxnocTs Bo3ayxa. Y nenapHas Teriota mapoodpa3zoBanus. O0bsiCHEHNE N3MEHEHHS arperaTHOTO
1 | Temmosbie SBICHNS 29 COCTOSIHMS BEILIECTBA HA OCHOBE MOJIEKYJISIPHO-KNHETHYECKUX

npeactasieHuii. [[peobpasoBanue SHEPTHH B TEIJIOBBIX MAIlIMHAX. /[BUTaTEIh BHYTPEHHETO
cropanus. [TapoBas TypOuHa.

KIIJI TertmoBoro aBuratessi. DKOJIOTHIECKHE TPOOIEMBbI UCTIOJIB30BAHHUS TETUIOBBIX MAIIIWH.
OPOHTAJIBHBIE TIABOPATOPHBIE PABOThI

1. U3ydeHue ycTporcTBa KaJIOPUMETPA.

2. Uzydenne mpoliecca TemiooOMeHa.

3. 3mepenue yaenpbHOM TEMII0EMKOCTH TBEPIOTO Tea.

4. VI3amepeHne OTHOCUTEILHOMN BIAKHOCTH BO3/yXa.




DNeKTpUYECKHe
SIBJICHUS

28

Onexrpu3zanys Tei. [lBa poaa 3JIeKTPUIECKUX 3apsiI0B.

B3anmopeincTeue 3apsykeHHbIX Tell. [IpOBOIHUKY, TUATIEKTPUKH U MTOIYIIPOBOIHUKHU.
DIIEKTPUYECKOE TT0JI€. 3aKOH COXPaHEHHUsI AIIEKTPUUECKOro 3apsiaa. e TuMocTh 3JeKTPHUIECKOTO
3apsa. DnekTpoH. CTpoeHue aroma. JJIeKTpudeckuii Tok. JleiicTBue

ANEKTPUYECKOTO TOJI Ha AJeKTpUuUYecKue 3apsiibl. icTounuku Toka. DiexTpuyeckas 1enb. Cuna
TOKa. DJIEKTPUUYECKOE HAMPSKEHHE. DIIEKTPUUECKOE COMPOTUBIIEeHUE. 3akoH OMa Jyist ydacT-

ka nenu. [locnenoBarenbHoe U MapauiebHOE COeIMHEHUE MPOBOIHUKOB. PaboTa 1 MOIIHOCTH
NEKTPUYECKOT0 TOKA. 3aKOH

Jlxoyns-Jlenna. Konnencarop. [lpaBuna 6e3onacHocTu npu paboTe ¢ 31eKTponpudopamu.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

5. CO0opKa AJIEKTPUUECKOM LIETIH U U3MEPEHUE CUIIBI TOKA B €€ Pa3IMYHBIX YYaCTKaX.

6. M3mepenne HanpsHKEHUS Ha pa3IMYHBIX Y9aCTKaX JIEKTPHUYECKON LIETTH.

7. 3mepeHune conpoTUBJICHHs MPOBOIHUKA. [3yuenune npuHuna aelcTBUs peocraTa.

8. M3yuenne napaiienbHOr0 COSMHEHUS TIPOBOJHUKOB.

9. M3mepeHne MOUTHOCTH U pabOTHI TOKA B AJIEKTPUUYECKOH JIaMIIE.

DJIEKTPOMarHuTHbIE
SIBJICHUS

OmneiT OpcTena. MaruutHoe nojie. MarHuTHOE 1oJI€ MPSMOTo TOKAa. MarHuTHOE 1oJie KaTylIKH ¢
TOKOM. ITocTostHHBIE MarHUTEL. MarHuTHOE 110JI€ MOCTOSHHBIX MarHUTOB. MarHuTHOE 110J1€ 3€MJIH.
BsaumoneiictBue maruuToB. JleiicTBi€ MarHUTHOTO MOJISE HA IPOBOJIHUK C TOKOM. DJIEKTPUUECKUI
JIBUTATEJIb.

CBETOBBIE SBJIECHUS

10

Hcrounuku ceera. [IpsimonuHeitHOe pacnipocTpaHeHue cBeTa. Bugumoe 1BUkKEeHNE CBETHUIL.
Otpaxenue cBera. 3aKoH oTpaxeHus cera. [inockoe 3epkaino. [Ipenomnenue ceera. 3a-
KOH IpenoMyeHus ceera. JInuszsl. @okycHoe paccTostHue JIMH3bI. OnTHYecKas CHila JTUH3BI.
N3006paxenus, naBaemble TMH30i. ['1a3 kak ontuyeckas cucreMa. Onruueckue npruOopsl.
OPOHTAIJIBHA S IABOPATOPHAS PABOTA
10. U3yuyenue xapaktepa u3o0paxeHus IpeIMeTa B coouparorieit imnaze. MzmMepenne onTu4eckoi
CHJIBI JIMH3BI.

IToBTOpEeHNE

Bcero
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3aKOHBI
B3aUMOJICICTBUSA U
JIIBUKEHUS TENT

34

MarepuanbHas Touka. Cucrema orcuera. [lepemenienue. CKopocTh NpsIMOJIMHEHHOTO
PaBHOMEPHOTO JIBUKECHMUSI.

[IpsimonuHeitHOe paBHOYCKOPEHHOE JIBUYKEHUE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHE, TIepEeMEIICHHUE.
['padmku 3aBUCIMOCTH KHHEMATHYECKUX BEIHMYMH OT BPEMECHH IIPU PABHOMEPHOM H
PaBHOYCKOPEHHOM JIBI>KeHUU. OTHOCUTENIbHOCTh MEXaHHUUECKOT'0 ABIKEHUS. [ eoieHTpuueckas u
reJIMolleHTprYecKas cucteMbl Mupa. MHepunanbHas cucrtema orcuera. 3akoHbl HproToHa.
CBobOonnoe nagenue. HeeecoMocTh. 3aKOH BCEMHUPHOT'O TATOTE-

Hus. [MckyccrBennble ciyTHUKH 3emutd. |1 Umnynbe. 3akoH coxpaHeHus UMmysibca. PeakTuBHoe
JIBIDKCHHUE.

®POHTAJIbHBIE TABOPATOPHBIE PABOThI

1. ccnenoBanue paBHOYCKOPEHHOTO ABM)KEHUS 0€3 Ha4aJIbHOM CKOPOCTH.

2. 3mepenHne ycKopeHusi CBOOOTHOTO MaCHHUSL.

3. Ompenenenue >KeCTKOCTH MPYKHUHBI.

Mexannueckue
KOJICOQHMS M BOJIHBI.
3BYK

15

Koneb6arenbHoe nsmxenue. Konebanus rpysa Ha npyxxune. CBo6oaHble kKonebanus. KonebaTenbHast
cuctema. MasTHUK. AMIITUTY/a, IEPUOJ], YacToTa kojebanuil. [["apmMmoHnueckue konedanus|.
[IpeBpareHre sHEPTUH MPH KOJIEOATEITEHOM

JBIDKEHUU. 3aTyxarolue kojaeOanus. BeiHyxeHHble konebanus. Pesonanc. Pacnipoctpanenue
Koebanuii B ynpyrux cpenax. [lomepednsie W mpomosnbHble BONHEL. JimHa BomHBIL. CBS3b
JUIMHBI BOJIHBI CO CKOPOCTBIO €€PAaCIpOCTPAaHEHUs U MEPHOAOM (4aCTOTOMH). 3BYKOBBIE BOJIHBI.
Ckopocth 3Byka. Beicota, TeMOp M TIpPOMKOCTh 3ByKa. OXO. 3BYKOBOH pe30OHaHC.
[MHTepdepeHIys 3ByKa).

OPOHTAJIbHAS TABOPATOPHAS PABOTA
4. UccnenoBanue 3aBUCUMOCTH TIEPHOJIA M YACTOTHI CBOOOAHBIX KOJIEOAHUI MAasSTHUKA OT JJTHHBI €70
HHUTH.




OIHOPOAHOE M HEOJTHOPOTHOE MAarHUTHOE MoJie. HarnpapiieHne Toka U HalpaBJIeHUE JIMHUHN €ro
MarauTHOTro noJs. [Ipasuino OypaBunka. OOHapykeHue MarHuTHOrO oJisi. [IpaBuiio se-

BOM pyku. MHIyKIMS MarHUTHOTO 110J1s1. MarauTHbeIi oToK. OnbiTel apajes. DJIeKTpoMarHuTHas
uHaykuus. Hanpasinenue

MHAYKIIMOHHOTO ToKa. [IpaBuiio Jlenna. SiBnenue camounaykuuu. [lepemennsiii Tok. ['enepaTop
MepeMeHHOTOo Toka. [Ipeobpa3zoBanus s3HEpTUH B dNIeKTporeHeparopax. Tpancdopmarop.

Ilepenaya 351€KTPUUECKOM SHEPTUH HA PACCTOSIHUE. DIEKTPOMArHUTHOE NoJIe. DIEKTPOMArHUTHbIE
BOJIHBL. CKOPOCTH PACIPOCTPAHECHUS 3JIEKTPOMArHUTHBIX BOJIH. BilMsiHUE 37IEKTPOMArHUTHBIX

OIEeKTPOMAarHUTHOE 29 U3JIy4EHHUH Ha )XUBBIE oprann3Mbl. KoedarenbHblii
oJie KOHTYp. [lonmyueHne 31eKTpOMarHUTHhIX KojeOanuii. [I[pHHINIBI panOCBsI3U U TEIEBUICHHUS.
[MaTepdepennus cpera. |
DnekTpoMarHuTHas npupoga cseta. [Ipenomiienne cera. [lokazarens npenomiienus. Jucnepcust
cgeta. L[era ten. [Cnektporpad u criekrpockortt.| Tumbl ontudeckux cnekTpoB. [ CrieKTpanbHbIi
aHanus.| [lornomenue u ucyckanue cBeTa aToMaMu.
IIpoucxoxnenue JIMHENYaThIX CIIEKTPOB.
®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI
5. N3yuenue siBieHUs 3JI€KTPOMArHUTHOM WHYKITUH.
6. HaGuroieHue CIIonHOro U JINHEHYATHIX CIEKTPOB UCITYCKAHHSL.
PannoakTMBHOCTH KaK CBHIETEILCTBO CIOKHOTO CTPOEHUS aTOMOB. Anb(a-, 6eTa- u ramma
usznyuenus. Oneitel Pesepdopaa. Anepuas moaens atoma. PagunoakTHBHBIE peBpaIIeHNs aTOMHBIX
anep. CoxpaHeHHe 3aps10BOr0 U MaCCOBOT'O YHCET
MIPU SAEPHBIX PEAKIUAX. DKCIIEPUMEHTAIbHbBIE METOIBI UCCIIEI0BaHUs yacTull. [IpoToHHO-
HEUTPOHHAS MOJENb AApa. PU3MUECKUI CMBICII 3aps10BOTO U MaccoBoro uucel. M3oronsl. [Ipa-
BUJIa CMEIIeHUsI Ui anb(a- 1 OeTa-pacnajia mpy sSAEPHBIX peakluax. DHEPTUs CBSA3H YaCTHUII B siZpe.
Ctpoenue aToma u 18 JlelteHue sep ypaHa.
aTOMHOIO Aapa [enHas peakuus. SnepHas SHEpreTUka. IKOJIOTHUECKHUe TPOOIeMbl pabOThl ATOMHBIX
anexTpoctaniuii. Jlosumerpus. [lepuoa nonypacmnana. 3aKoH paaloaKTUBHOTO pacrnana. Biausuue
PaAMOAKTUBHBIX U3JIYYeHUI Ha ®KUBbIE OpraHnu3Mbl. TepmosiepHas peakuus. MicTouHuku sneprumn
CouHIia ¥ 3BE3]1.
®POHTAJIBHBIE IABOPATOPHBIE PABOTHI
7. 3MepeHue eCTECTBEHHOTO paJallMOHHOTO (hOHA JO3UMETPOM.
8. MzyueHue neneHus sjipa aTomMa ypana o ¢potorpaduu TpeKoB.
9. MzydeHue TpeKoB 3apsHKEHHBIX YaCTHIL O TOTOBBIM (oTorpadusM.
CtpoeHnue 1 3BOTIOLHS 5 Cocras, crpoeHune u npoucxoxaenue Conneqnoi cucreMsl. [InaneTs! n mainelie Tena CoaHEUHON
Beesennoii cucreMbl. CTpoenue, u3nydenue u spostonus ConHia u 38e37. CTpoeHue u 3Boronus BeeneHHo.
[ToBTOpEeHUE 8
Bcero 102




3. TEMATHYECKOE INTAHUPOBAHUE

KJIACC
Yacel .
Ne | HaummeHoBaHmue XapaKTepuCcTHKA OCHOBHBIX BHIOB Y4eOHOM JesATeTbHOCTH: .
n/n | pasiena uTem yueOHOro BocnurarebHbI HOTEHIHAJ YPOKa
BpPeMeHH
1 | Beenenue 4 | OOBACHATH, ONUCHIBATh (PU3NUECKUE SBICHUS, OTINYATh [MpuBneueHne BHUMAHHUA OOYYAIOIIUXCA K
(u3nyeckne SBICHUS OT XUMUYECKUX; IPOBOAUTHHAOIIOACHUS [IEGHHOCTHOMY  aCleKTy HM3y4aeMbIX Ha
(bU3NIECKUX SBICHHIA, YpOKax sIBICHHUW, OpraHU3aIHs UX paboTHI C
AHAJIM3UPOBATH M KIACCU(UIIMPOBATH UX, PA3THYaTh METOIbI MOJTy4aeMOi Ha YpOKe COLIMAIbHO 3HAYMMOM
u3ydeHUs GU3HUKH; U3MEPSATh PACCTOSHUS, IPOMEKYTKHA BpeMEHH, UHpOpMaueii —  WHUIMHPOBAHUE €€
TeMIlepaTypy; o0padaTeiBaTh 00CyXIeHuS, BBICKA3bIBaHUS
pe3yabTaThl U3MEPEHUI; OTIPEACTAT LIEHY JeJICHHS [IKAJIBI 00yJaroIMMHUCST CBOETO MHEHHUS 10 ee
M3MEPHUTEIBHOTO IWINHAPA; ONPEACTITh 00BEMKUIKOCTH C MOBOJY, BBIPAOOTKM  CBOEro K  HEH
MIOMOIIBI0 U3MEPUTENFHOTO IIMIINH/IPA; OTHOILICHHSI
HepeBOIUTh 3HaUeHUs pusnueckux BenuuuH B CU, onpenensts
MIOTPEIIHOCTh N3MEPEHHUSI, 3aIIMCHIBAThPE3YIbTAT U3MEPEHUSI C
Y4€TOM HOTPEHIHOCTH
2 | IlepBoHavasbH 6 | OOBSACHATH OMBITHI, MOATBEPKAAIOINE MOJICKYIISIpHOE CTpoeHHe [[[puMeHeHre Ha ypOKe HHTEPAKTHBHBIX]

b€ CBEJICHUS O BEIIECTBa, OPOYHOBCKOE JBIKEHHUE;CXEeMaTHYECKH N300pakaTh ((hopM paboThI 00yYaroImuxcsi:

CTPOCHUU MOJIEKYJIBI BOJIBI U MHTEJUIEKTYaJIbHBIX TP, CTUMYJIHPYIOIIUX

BEIIECTBA KHCJIOPO/1a; ONPEEIIATh pa3Mep MaJIbIX TeJl; CPaBHUBATh [I03HABATEJIbHYIO MOTHUBAIHIO|
pa3Mepbl MOJIEKYJI pa3HBIX BEIIECTB: BOBI,BO3/1YXa; 00yJaroImUXCs; TUIAKTUIECKOTO Tearpa, e
OOBSICHATH: OCHOBHBIE CBOMCTBA MOJIEKYII, MOJy4YEeHHBIE Ha ypoke 3HaHU
¢du3nveckre sIBICHUS Ha OCHOBE 3HAHUHN O CTPOSHHH BEIIECTBA; (OOBITPHIBAIOTCS B TeaTpabHBIX

U3MEPATH pa3Mepbl MAJbIX T€J METOJJOMPSIIOB; OOBICHATH
aBieHue nudPy3un u 3aBUCUMOCTD

CKOPOCTH €€ MPOTEKaHUs OT TEMIIEpPATyphl TeJa; IPUBOAUTH
npuMepsl AUGGy3Uu B OKPYKarOIIEeM MUPE;IPOBOIUTH U
OOBSICHATB OIBITHI [0 OOHAPYKEHUIO CHUJIT

B3aMMHOTO MPUTSDKEHUS U OTTAJIKUBAHUS MOJIEKYJI; HAOII0AaTh 1
HCCJIEIOBATh

SBJICHHE CMaYMBAHUS M HECMAYUBaHUS Tell, OOBSCHATH JaHHBIC
ABJICHUS HA OCHOBE 3HAaHUH 03aMMOJCHCTBUH MOJIEKYII,
JI0Ka3bIBaTh HAJTMYHE PA3JIUYUSL B MO-

JIEKYJISIPHOM CTPOEHHUH TBEPABIX TEIN, )KUIKOCTEHN U Ia30B

[MOCTAHOBKAX; JAMCKYCCUM, KOTOpBIE JaloT|

00y4aroImuMCsl BO3MOYKHOCTb IPHOOPECTH

ONBIT BEAECHUS KOHCTPYKTMBHOIO JIHAJIOra;

rpynmnoBoi paboTel WM pabOThl B Mapax,

KOTOpbIE y4aT KOMaHAHOM pabote W

B3aMOJICHCTBUIO C IPYTUMH JIE€TbMU;

BKJIIOUEHHUE B YPOK UTPOBBIX MPOLEAYD,

KOTOPbIE TOMOT'al0T OJ/IEPKATh
MOTHUBAIMIO O0YYAIOUTUXCS K TOTYYEHUIO
3HaHU, HaJIA&XKMBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILIIEHUH B KJIacce,
IIOMOTAIOT YCTAHOBJIEHUIO

J00posKenaTenbHOM aTMochepbl BO BpeMs




ypoka

B3aumopeiictue
Tel

23

Onpenenars TPAaCKTOPHUIO JBUXEHHUS TeJla; IEPEBOIUTh
OCHOBHYIO €IMHUILY TyTH B KM, MM, CM, JIM;pa3JInuaTh
PaBHOMEPHOE M HEPAaBHOMEPHOE JIBH)KCHHE;

JIOKa3bIBaTh OTHOCUTEIIBHOCTD ABUKEHUS TeJa; ONPEIETAThH
TEJI0, OTHOCUTEIILHO KOTOPOTO MPOUCXOIUTIBIIKEHUE;
paccYUTHIBaTh CKOPOCTh TEJa MPH

PaBHOMEPHOM U CPEJTHIOK CKOPOCTh TPU HEPABHOMEPHOM
JIBIDKEHUH;, BBIPAXKaTh CKOPOCTH B KM/4, M/C;aHAIM3UPOBATh
TaOJIUIly CKOPOCTEH ABMKECHUS

HEKOTOPBIX TEJT; ONPEACINISATh CPEAHIOI0 CKOPOCTH JIBUXKEHUSI
3aBOJTHOTO aBTOMOOWIIS; TpaUuecKun300pakaTh CKOPOCTb,
OTIUCHIBATh PABHOMEPHOE

JBUKEHUE; ONIPENIETATh: MyTh, IPOIICHHBIN 32 JaHHBIM
MIPOMEKYTOK BPEMEHU, CKOPOCTH TeJia IO TPaPUKy3aBUCUMOCTH
MyTH PAaBHOMEPHOTO ABUKEHUS OT

BpeMeHU; OOBICHSITH SIBICHHE WHEPIIUH; OTMCHIBATHSIBJICHUE
B3aUMO/ICUCTBUS TEJl; yCTAHABIMBATH3aBUCUMOCTh U3MEHEHUS
CKOPOCTH JIBIDKCHHUSI TeJla OT

Vcnonb30BaHue BOCIMTATENIBHBIX
BO3MOXKHOCTEH CoiepKaHUs y4eOHOTO
IpeaMeTa yepes IEMOHCTPALUI0
0o0y4aromuMcs IpUMEpOB
OTBETCTBEHHOT0, I'PAKIAHCKOTO
MOBEACHMS, IIPOABJIICHHUA YeJIOBEKOJIIOOUS
U 100pocepeYHOCTH uepes3 Ioa0oop
COOTBETCTBYIOIINX TCKCTOB AJId YTCHU,
3aj1a4 7 pelieHusi, poOIeMHBIX
cuTyalui s o0CyKIeHus B Kiacce




€ro MacChl; HEPEBOANTH OCHOBHYIO €JHHHUILY MACCHI B T, T, MT;
OTIpeNIeNATh IUIOTHOCTD BEIIECTBA; U3MEPATh 00BEM Tea C
HOMOIIBIO U3MEPHUTEIBFHOTO HWJINHIPA; U3MEPSTh IJIOTHOCTh
TBEPJIOTO TeJla C TTOMOIIBI0 BECOBU H3MEPUTEIBHOTO IIHINHIPA;
aHAJIM3UPOBATh PE3YJbTATHl U3MEPEHUH U BBIYUCIICHUMH, 1ETaTh
BBIBOJIBI; OIPEIEIISATh MAcCy Tella 0 ero 00bemMy U

IUTOTHOCTH; 3aIIMCHIBATh (POPMYJIBI U HAX0XKICHUS MAcChI TeIa,
ero o0beMa u IIIOTHOCTH BeleCcTBa;rpaduiecku, B MacimTabde
N300pakaTh CHUITy ¥ TOUKY €€

NPUIIOKEHUS; ONPEACATh 3aBUCUMOCTh U3MEHEHHSI CKOPOCTH
TeJa OT MPHUIIOKEHHOHN CHIIBI; aHATU3UPOBATHOIIBITHI T10
CTOJIKHOBEHHIO IIAPOB, CKATUIO

YIIPYTOTro Teja U JAelaTh BHIBOAbI, HPUBOJUTE IIPHMEPHI
IPOSIBJIICHUS TATOTEHHS B OKPYXKAIOIIEM MUPE;HAXOTUTh TOUKY
NPUIOKEHUS U YKa3bIBaTh

HAaIpaBJICHNUE CUIIBI TSHKECTH;

OTnu4aTh CUITY YIPYTOCTH OT CHIIBI TSDKECTH; TpaduaecKu
n300paxkaTh CUITy YIpy-

TOCTH, TIOKa3bIBaTh TOUKY PUIIOKEHHUS M HAIPABJICHUE €€
NecTBUS; OOBACHATH PUYMHBI BOSHUKHOBEHU S CUITBI
YIIPYTOCTH; IPUBOTUTH IPUMEPHI BUIOB

negopmanuu, BcTpevaronuecs B ObITy; rpadudecku n300paxarhb
BEC TeJIa ¥ TOYKY €T0 MPHIIOKEHHS;PACCUNTHIBATH CHUITY TSXKECTH
U BEC TeJla; HaXOIUTh

CBSI3b MY CHJION TSXKECTH M MAcCO Tela; ONpeessiTh CUITY
TSKECTH 110 U3BECTHON Macce Tena, MaccyTena Mo 3aJJaHHOH
CHIIE TSDKECTH; DKCTIEPH-

MEHTaJIbHO HaXOAUTh PAaBHOJICHCTBYIONIYIO ABYX CHII;

U3MEPATH CHITy TPEHHS CKOJIBKEHUST; Ha3bIBAThCIIOCOOBI
YBEJIUYEHHUS] M YMEHBIICHHUS CHIIbI TPEHUS




JlaBneHnue
TBEPJIBIX TEJI,
ras3os,
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[IpuBOAUTE IpUMEPBI, TOKA3BIBAIOLIME 3aBUCUMOCTD
JEHUCTBYIOILEH CHIIBI OT IUIOLIAAH ONIOPHI; BEIUUCIIATh
JIaBJIEHUE 110 U3BECTHBIM Macce U 00beMy; IepeBOIUTD

NuannurpoBanue u noaaepxka
HUCCIEeA0BATEIbCKON NEITEIbHOCTU
00yJaOIIUXCs B paMKax peann3alii HMH

KHUJIKOCTEH OCHOBHBIC eMHULIBI AaBneHus B klla, rIla; oTiimyarerassl o
UX CBOMCTBaM OT TBEPJBIX TeJ M XKHUJIKOCTEH; OOBSICHATH MHAMBHAYQILHBIX H IPYIIIOBRIX
JIaBJICHUE Ta3a Ha CTEHKHU COCY/1a Ha OCHOBE TEOPHHU CTpoeHus | UCCICAOBATCIBCKUX MPOCKTOB, 9TO AaCT
BEIIIECTBA,; 00OBICHATDH IIpUYNHY MKOJbHHUKAaM BO3MOXXHOCTH npno6pecm
nepeaayn JaBieHUs KUAKOCTHIO WIIM Ta30M BO BCE CTOPOHBI HaBBIK CAMOCTOSITEIIBHOTO PEIICHHSI
OJIMHAKOBO; aHAIIM3UPOBATH OIBIT 110 MIEpeaayue/IaBICHHS TEOPETUUECKOI IPOBIEMBI, HABBIK
KUJKOCTBIO U OOBSICHSITh €r0 pe- reHepHPOBAHHS H 0(OPMICHHUS
3yJIBTaThl; IPUBOIUTH IIPUMEPHI COOOIIAIOIIUXCS COCYIOB B COBCTBEHHBIX HEH, HABBIK YBAXHTETHHOTO
OBITY; BBIYHCIISITh MacCy BO3/yXa; CpPaBHUBAThAaTMOC(EPHOE
NIABNCHHE HA PATHYHBIX OTHONICHHSI K Uy>KUM UJICSIM,
BBICOTAaX OT MOBEPXHOCTH 3€MJIH; OOBSICHAThH BIUSHUE 0OpMIICHHBIM B paboTax APYrux
aTMOC(EpPHOTO JaBJICHHSI HA )KUBBIC OPIaHU3MbI; BBIYUACIISTH WCCIIENI0BATENIEH, HABBIK ITyOJIMYHOTO
aTMoc(epHOe AaBIECHHE; U3MEPSITh aTMOC(HEPHOE JaBIICHHUE C BBICTYILIEHHS TIEPE]] ayAUTOPHEN,
TMOMOIIEI0 OapOMETPa-aHEePOH/Ia; H3MEPSITh JaB/ICHHE C apryMEHTHPOBaHMS U OTCTaUBaHUS CBOEH
MOMOIIHI0 MAHOMETPA; IPUBOIUTH TPUMEPHI U3 IPAKTHKU TOUKH 3peHHs
NPUMEHEHHS TIOPITHEBOIOHACOCA M THPABIMYECKOTrO Mpecca;
JIOKa3bIBaTh, OCHOBBIBAsICH Ha 3akoHe [lackais,
CYIIIECTBOBAHHE BHITAIKUBAIOIIEH CHIIbI, IEHCTBYIOIIEH Ha TETO;
BBIBOAHUTH (POPMYITY JUISI ONIPEICIICHUSBBITAIKHBAIOIIEH CHITHI;
pPacCUUTHIBATH CUITY
ApxuMe[ia; yKa3bplBaTh IPUYUHBI, OT KOTOPBIX 3aBHCUT CHJIA
Apxumena; 00bsCHATh NPUIHHBI TUTABAHUS TEJ;IPUBOIUTh
MPUMEPHI IJIaBaHUS PA3IUMIHBIX TEJT U KUBBIX OPTaHU3MOB;
paccuuThiBaTh crily Apxumena; OOBSCHITh YCIOBHS TUIABaHUS
CYJIOB; IPUBONTH TPHUMEPHI U3 KU3HU TUIABAHUS U
BO3TyXOILJIAaBaHUS
Pabora u 13 BbIauciaTe MexaHH4IeCcKyIo paboTy; ONpeAesiTh YCIOBHS, [TpuBneueHre BHUMaHUsI 00YyJaIOMIMXCS K
MOITHOCTb. HE00XO0IMMBIE [T COBEPILICHHS MEXaHUUECKOMPaOOTHI; [IEHHOCTHOMY aCIeKTy N3y4aeMbIX Ha
DHeprus BBIYUCIISITH MOIITHOCTD TIO U3BECTHOM ypOKax SIBJICHWH, OpraHu3alus UX pabOThI C

pa60Te; NPUMCHATH YCJIIOBHA PABHOBCCHUA pblyara B
MPAKTUYCCKUX LEJIAX: IMOAHATUN U IICPEMCIICHUU I'PYy3a,

II0JIy4a€MOM Ha ypOKE COLUAIbHO
3HaYUMOM nHpopmManuen —
MHHUIMMPOBAaHHUE €€ 00CYXICHHS,
BBICKa3bIBaHUS 00YYaIOLUIMMHUCS CBOETO
MHEHHS 110 €€ MOBOJTY, BBIPAOOTKH CBOETO K
HEH OTHOILEHUS




6. [ToBTOpeHue 2 ONPENIETATh IJIEUO CUIIbI; IPOBEPUTH ONBITHBIM Hcnonb3oBaHne BOCIUTATEIbHBIX
MyTeM, [IPU KaKOM COOTHOLIEHUU CUJI U UX IIJIeY phluar BO3MOXKHOCTEH coepKaHus yaeOHOTO
HAXOJUTCS B PABHOBECHU; TIPOBEPSITH Ha OIBITEPABUIIO MpeaAMEeTa uepe3 J1EMOHCTPALNIO
MOMEHTOB; OIIBITHBIM ITyTEM YCTAaHOBUTH, YTO 00y4aromuMcsi IPUMEPOB OTBETCTBEHHOTO,
noJie3Hast paboTa, BHITOJTHEHHAS C TIOMOIIIBIO MPOCTOTO Ipa’x1aHCKOIro MOBCACHUSI, IIPOSABICHUS
MeXaHH3Ma, MEHbIIIE HOTHOM; anam3upoBath KITJIpa3nmdueix | YENOBEKOIIOOMS 1 100POCEPIeUHOCTH
MEXaHU3MOB; IPUBOJIUTH ITPUMEPHI TEN, 4epes MoA00p COOTBETCTBYIOLINX TEKCTOB
00J1a1a101MX MOTEHIIUATbHOMN, KWHETHYECKON SHEPTUEH, AU YTCHHUS, 3a1ad UL PCIICHNA,
HpEBPAIEHNs] SHEPIMH M3 OJHOIO BUJIA B IPYTOM, TEI MPOOIEMHBIX CHTYALHUIT JUTs 00CYKICHUS B
001aJA0IMX OJHOBPEMEHHO ¥ KHHETHYECKOU M Kiacce
MOTEHIMAJIBLHON YHEpPrue
8 KJIACC
Yacel .
HaumenoBanue XapaKTepHCTHKA OCHOBHBIX BHIOB Y4eOHOIi 1eATeJIbHOCTH: .
Ne i/m y4eOHOoro Bocnurare1bHbIA OTEHIHAJ YPOKa
paszesia u TeM
BpeMeHH
1. TennoBbie 22 MOHUMATh U CIOCOOHOCTH OOBSICHITH (PU3UUECKHE Hcnonb30BaHne BOCIUTATEIbHBIX
SIBJICHUSI SIBJICHHS: KOHBEKIHUSI, U3TTyUYE€HHE, TeTJIONPOBOIHOCTD, BO3MOKHOCTEH CoJiepKaHusl yueOHOTO

M3MEHEHHE BHYTPEHHEW YHEPTHH TeNla B pE3yNbTare
TeIUIonepeiauu Wik padoThl

BHEITHUX CHJI, UCTIapeHHe (KOHICHCAIIHs) U MJIaBICHUE
(oTBepaeBaHKE) BEIIECTBA, OXJIKICHUE KUIKOCTUIIPH
WCTIApPEHUH, KUTICHHUE, BBITIQJICHUE POCHI;

YMEHHUE U3MEPSITh: TEMIIEPATyPy, KOTMIECTBO TEIUIOTHI,
yIIeNbHYIO TEIIOEMKOCTh BEIIECTBA, YIEIbHYIOTEIIIOTY
TUTaBJICHUS BEIIECTBA, BIAKHOCTh BO3/IyXa;

BJIQJICHUE DKCIIEPUMEHTATBHBIMU METOJaMHU
WCCIICIOBaHHS: 3aBHCUMOCTH OTHOCUTEITHHOM
BIIQXKHOCTH BO3/1yXa OT JIaBJICHUS BOJISTHOTO Tapa,
CoJIep KaIIerocs B BO3IyXe MPH JAHHOW TEMITEpaType;
JABJICHUSIHACHIIIICHHOTO BOJISTHOTO Tapa; ONpeaeeHus
yIE€IbHOU TEIIOEMKOCTH BEIECTBA;

MOHWMAaHNE TTPUHIIUIIOB ICHCTBUS

KOHJICHCALIMOHHOTO U BOJIOCHOT'O THTPOMETPOB,
MICUXPOMETpa, ABUTATENsI BHYTPEHHETO

CropaHusl, TapoBOW TYpOMHBI M CIIOCOOOB

npeaMeTa yepes IEMOHCTPALUIO
o0y4aromuMcs IpUMEpOB
OTBETCTBEHHOTO, I'PaKIAHCKOTO
MOBEACHMS, IIPOABIICHHUA
YeJI0BEKOII00Us ¥ 100pOCcCepAEYHOCTH
yepe3 mo00p COOTBETCTBYIONIUX
TEKCTOB JJIsl YTE€HUSI, 3a]1a4 IS
pereHus1, IpOOIEeMHBIX CUTYAIHH JIJIst
00CyX/IeHUs B KJlacce




obecreueHns10€30macHOCTH MPU UX
HCIIOJIb30BaHUH;

MMOHUMATh CMBICJIa 3aKOHA COXPAHCHUSI U
MpEBpAILCHHS SHEPTUU B MEXaHUYECKUX U
TEIJIOBBIX MPOIIECCaX U YMEHHUE MPUMEHSTh

€ro Ha MPaKTHUKE;

OBJIQJICHHE CTIOCOOAMH BBITIOJIHEHUSI paCYETOB JIJIst
HAXOX/JICHUS: YACIbHOU TEIJIOEMKOCTH, KOJIMYECTBa
TEIJIOTHI, HEOOXOAMMOTO JIJIsl HarpEeBaHMS TeJla UTH
BBIICJISIEMOTO UM MPU OXJIAKJIECHUH, YICIbHOU
TEIJIOTHI CTOPaHUsl TOILIMBA, YASITHHOMN TEIJIOTHI
MJIaBJICHUS, BIAKHOCTUBO3/1yXa, YACIbHON TEIIOThI
napoo0Opa3oBanus U kKouaeHcaiuu, KI1/[ TerioBoro
JIBUTATEIIS;

YMEHHE UCIIOJIb30BaTh MOJTYYCHHbIC 3HAHUS B
MOBCETHEBHOM JKM3HU (9KOJIOTHSI, OBIT, OXpaHa
TOKpYKaromielcpeanl).

DIIEKTPUUYECKUE
SIBJICHUS
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MMOHUMaHUE U CIIOCOOHOCTh OOBACHSITH (I)I/ISI/ILIGCKI/IG SABJICHUA:

ANEKTPU3aLUs TEN, HarpeBaHUE
MIPOBOJIHUKOB 3JIEKTPUUECKHUM TOKOM,

ANEKTPUUECKUIN TOK B METaJUIAX, JIEKTPUUECKUE

SBJICHUSIC TIO3UIIMU CTPOEHUS aTOMa, 1eUCTBUS
AIIEKTPUYECKOTO TOKA;

YMEHUE U3MEPSATH: CUITY AIEKTPHUUECKOTO TOKa,
AJIEKTPUUIECKOE HAMPSHKEHUE, IICKTPUISCKHUI

3apsil, HIEKTPUUECKOE COMTPOTUBIICHHUE;

BIIaJICHUE SKCIIEPUMEHTAIBHBIMU METOAAMH UCCIIEIOBaHUS
3aBUCUMOCTH: CHJIBI TOKA Ha

YYacCTKe METH OT JEKTPUUECKOT0 HAITPSHKEHUS,
AJIEKTPUIECKOTO COMPOTUBIICHUS TIPOBOTHUKA OT

NuannuupoBanue u noaaepxka
MCCIJIEIOBATENIbCKOM 1€ATEIbHOCTH
00yyaroImuxcs B paMKax peaau3alui UMU
MHIVBUAYAJIBHBIX U TPYNIIOBBIX
HCCJIE0BATEIbCKUX MPOEKTOB, YTO AACT
MIKOJIbHUKAM BO3MOKHOCTb PHOOPECTH
HAaBbIK CAMOCTOSITENIEHOTO PEIICHUS
TEOPETUYECKON MPOOIIEMbI, HaBBIK
reHepUPOBAHUS U OPOPMIICHHUS
COOCTBEHHBIX UJI€H, HABBIK YBAXKUTEILHOTO
OTHOUIECHMS K UyKUM UIESIM,

0o OpMIICHHBIM B paboTax Ipyrux
ucclieioBaTeNel, HaBbIK MyOIMYHOTO
BBICTYIUICHHUS IIEpe]l ayIUTOpUEH,
apryMEHTUPOBAHUS U OTCTauBaHUS CBOCH
TOYKH 3PEHUS.




€ro JJINMHBI, IIJ101Iagn Honepequro CCUCHUA U MaTCpI/IaHa;
IIOHUMAHUEC CMBICJIa OCHOBHBIX (bl/ISI/I‘IGCKI/IX 3aKOHOB U yMeHI/Ie
MPUMEHSTh UX Ha MPAKTHKE:

3aKOH COXPaHCHHMSI dJICKTPUUYECKOTO 3apsiia, 3akoH Oma Jiist
ydacTka Ienu, 3akoH Jxoyns—IJIeHna; noHuMaHue IpUHIKIIA
JIEHCTBUS DJIEKTPOCKOIIA, STIEKTPOMETPA, TATbBAHUYECKOTO
3JIEMEHTa, aKKyMYJIsiTopa,hoHaprKa, peocTaTa, KOHIACHCATOpa,
JIAMIIbl HAaKaJIMBAHHUS B CIIOCOOOB

obecrnieueHrs 6E30MaCHOCTH MIPH UX UCTIOIB30BAHUMY;
BJIQJICHUE CIIOCO0AaMU BBITIOJTHCHUS PACYETOB JIJISI
HAXOXJICHHUS: CHJIBI TOKA, HAIIPSHKCHHUSI, COITPOTHUBIICHHS

MIPH MAPAIICIIEHOM H TTOCIIEI0BATEIHHOM COCTUHEHUN
IIPOBOIHUKOB,

YIETBHOTO COMPOTHBIICHHS ITPOBOTHHKA,

pabOThI K MOIITHOCTH AJIEKTPUIECKOrO TOKA,

KOJINYECTBA TCIIJIOTHI, BBIACIIIEMOI'O

IIPOBOHMKOM C TOKOM, EMKOCTH KOHJICHCATOPA,
PabOTHIIIEKTPUIECKOTO TIOJIsl KOHICHCATOPa,

SHEPryuHu KOHJIEHCATOpa;

YMeHI/Ie HUCITIOJIB30BATh HOJ'IyquHI)IC 3HAHUS B HOBCGI[HCBHOfI
YKU3HU (9KOJIOTHS, OBIT, OXpaHa OKpYXKarollelcpeabl, TEXHUKA
0€30MacHOCTH).

JJIEKTpOMarHuT-
HBIC SIBIICHUS

MOHMMAaHUE U CIIOCOOHOCTh OOBACHAThH (hPU3NUECKUE
SIBJICHUS: HaMarHW4eHHOCTD JKeJie3a U CTalIH,
B3aMMOJCHCTBHE MarHUTOB, B3aNMOJIEHCTBHE
MPOBOJHUKA C TOKOM U MarHUTHOM CTPEJIKH, IEUCTBUE
MarHUTHOTO TOJI Ha TPOBOJHUK C TOKOM;

BIIQJICHUE SKCTIEPUMEHTATHPHBIMA METOIAMH UCCIICAOBAHUS
3aBHCHMOCTH MarHUTHOT'O

JIEHCTBUSI KATYIITKHA OT CUJTBI TOKA B IIEMH; YMEHHE
MCITOJTH30BaTh MOJIYYCHHBIC 3HAHUS B IOBCETHEBHOM
YKU3HU (9K0JI0THSs, OBIT, OXpaHa OKpYXKaroIlei cpeibl,
TEXHUKa 0€301MacCHOCTH).

[TpuBneyeHre BHUMAaHUS
00ydJaromuxcst K IEeHHOCTHOMY
aCTeKTy U3Y4aeMbIX Ha ypOKax
SIBIICHUH, OPTaHU3aINS UX
paboThI ¢ MoTy4aeMoi Ha YpoKe
COITHMAJILHO 3HAYNMON
uHpopmanuen —
WHULIMUPOBAHUE €€ 00CYKICHMUS,
BBICKA3bIBAaHUS 00yUYaAIOLTUMUCS
CBOETr0 MHEHHSI TI0 €€ TTOBOJY,
BBIPA0OTKH CBOETO K Hel
OTHOIIIECHHUS




CaeToBBIC 10 MMOHUMAaHWE U CITIOCOOHOCTH OOBSCHSTH [IpumeHeHue Ha ypoOKe
ABJICHUS ¢du3nueckue sIBICHUS: MPSIMOIMHENHHOE MHTEPAaKTUBHBIX ~ (GopM  paboTHI
pacrpocTpaHeHHEe CBeTa, 00pa30BaHUE TCHU U 00yJarOIIUXCsl:  MHTEJUICKTYaIbHBIX
MOJIyTEHH, OTPAYKEHHUE U NIPEJIOMIICHUE CBETA; urp, CTUMYJTUPYIOIINAX
YMEHUE U3MEPATh (DOKYCHOE PACCTOSHUE M103HABATEIIBHYIO MOTHBAITUIO
COOMpArONIe JINH3bI, ONTHYECKYIO CHUITY JIMH3BL; 00yJaromuxcs; U TAKTHIECKOTO
BJIaJICHHUE SKCIIEPUMEHTAILHBIMU METOJAMH HCCIICIOBAHUS reaTpa, TJIe TOJYyYEeHHBIE Ha YPOKE
3aBHCHUMOCTH: U300paKeHUS OT PACTIONIOKEHUATIAMITEI HA BHAHUS OOBITPBIBAIOTCS B
Pa3JIMYHBIX PACCTOSHUSIX OT JIMH3BI, YIIIa OTPAKEHUS OT reaTpabHBIX MOCTAaHOBKAX;
yIJ1a maJieHus CBeTa Ha 3epKajio; TOHUMAaHHUE CMBICIIA TTVCKYCCHIA, KOTOpBIE JaroT
OCHOBHBIX (DU3MYECKHX 3aKOHOB M YMECHHUE TIPUMEHSTh UX 00yJaroImuMcst BO3MOYKHOCTh
Ha MMPAKTHKE; 3aKOH OTPAKEHHSI CBETA, 3aKOH npuobpectu OTIBIT BEICHUS
NPEJIOMJICHUS CBETa, 3aKOH MPSIMOJIMHEHHOTO KOHCTPYKTUBHOTO JMajora;
pacnpoCcTpaHeHUs CBETA; pa3Iudarh (POKYC JTMH3HI, IPYNIOBOMH paboOThl WM pPabOTHl B
MHHUMBIHI PoKyc 1 (POKYCHOE PacCTOSIHUE JTUH3BI, napax, KOTOpbIC ydYaT KOMAaHIHOU
ONITUYECKYIO CUITY JIMH3BI U pabore W  B3aMMOJEHCTBHIO  C
ONTUYECKYIO OCh JIMH3bI, COOMPAIONIYIO H PACCCHBAIOIIYIO NPYTUMH I€THMU;
JIMH3BI, N300pakeHusl, JaBaeMble COOMpArOIEeH U BKJIIOYEHHUE B YPOK HTPOBBIX
pacceuBaroliei JIMH30i; poIeIyp, KOTOPBIE ITOMOTAOT
YMEHHUE UCTIOIh30BAaTh MOyYEeHHBIC 3HAHUS B TOBCEAHEBHON | MOJAE€PKaTh MOTHBALIUIO
AKHU3HH (3K0JI0THs, OBIT, OXpaHa OKpYKaroLecpeibl) 00yyaromuxcst K MoJy4eHHIo
3HaHW, HAJTAYKMBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUI! B
KJ1acce, IOMOTal0T YCTaHOBIICHUIO
no0porkenaTenbHoi atMmocheps! BO
BpeMs ypoKa
[ToBTOpeHue 2 [TpuMeHSTH TeOpeTHYEeCKHEe 3HAHUS TIPU PEIICHUH 33/1a4 Ha

IIPaKTHUKE




9 KJIACC

HaumenoBanmue Hacet XapakTepuCTHKA OCHOBHBIX BHI0B Y4eOHO JesiTeIbHOCTH: N
Ne ni/m yueOHOro BocnurarenbHbIN NOTEHINA YPOKA
paszesia U TeM
BpeMeHH
1. | 3akousl 34 MMOHMMAaHHE U CIIOCOOHOCTH OIUCHIBATH U OOBSICHSTH (PU3HUECKUE
JBUKCHUS U SIBJICHUSI: IOCTYIATEIbHOE
JBUKCHHE, CMCHA JHS U HOYM Ha 3eMJie, CBOOOIHOE MMaIeHUE Te,
HEBECOMOCTb, JIBUXKCHHE 10
B3aUM/ICHCTBUS OKPYXHOCTH C IOCTOSSHHOM 110 MOJYJIIO CKOPOCTBIO; WMuunuupoBanue U mojiepikka
TeN 3HaHME€ M CIIOCOOHOCTH JaBaTh  ONPEJETEHUS/ONUCAHUSA | pccne oBaTeNlbCKOM 1eTeIbHOCTH
buznyecKux  MOHATUH:  OTHOCHUTEIBHOCTH  JBIMXKEHUS, OBYHAIONIHXCA B PAMKAX PEATH3AIHHN
TEOIICHTPUYECKAsT U TEIUOIEHTPUUECKass CHUCTEMbl MHPA;
> | MMHU UHAMBUIYAIBHBIX U TPYIIOBBIX
[mepBasi KOCMUYECKasi CKOPOCTb|, PEaKTHBHOE JBUKCHHE;
du3Mueckux Mojeneil: MaTepuanbHas Touka, cucrema | 1CCICAOBATCIRCKHX HIPOCKTOB, HTO
oTcuera; (DU3WYECKUX BEIMYMH: IepeMelleHrne, cKopoctp | A4CT HIKOJIbHHUKAM BOSMOKHOCTh
PaBHOMEPHOTO MNPAMOJIMHENHOTO JBM)XKEHHs, MIHOBEHHas | IPHOOPECTH HABBIK CAMOCTOSATEIBHOIO
CKOPOCTb M YCKOPEHME TP  PaBHOYCKOPEHHOM | pelIeHHUs TEOPETHYECKOH IIPOOIEMEL,
PSIMOJTMHEHHOM JIBUKCHHH, CKOPOCTh M | HaBBIK FeHEpPUPOBAHUS U O(OPMICHHS
LUCHTPOCTPEMHTENLHOS  YCKOPEHHE  TPH  PABHOMEPHOM | (. \serpenyniy yeif, HABBIK
JBUKCHHH TEJa 10 OKPY>KHOCTH, UMITYJIhC;
. YBOXHUTEIHLHOTO OTHOIICHUS K TYKHM
MOHMMAaHHE CMBICIa OCHOBHBIX (PU3UYECKUX 3aKOHOB: 3aKOHBI
Hb10TOHa, 3aKOH BCEMUPHOTO TATOTEHHS, 3KOH coxpanerus | M, OQOPMIICHHBIM B paboTax
MMITYJIbCa, 3aKOH COXPAHEHHUs SHEPIUU U yMEHHE IPUMEHATh | JAPYTMX MCCIIeloBaTeNeH, HaBbIK
UXHA MMPAKTUKE; MyOJIMYHOTO BBICTYIUICHUS TIEpE]T
YMCHHUEC MNPUBOAUTL IMPUMEPBI TEXHUYCCKUX YCTpOﬁCTB n ayﬂHTopHef/'I’ apryMEHTHUPOBAHUS U
JKUBBIX OPraHM3MOB, B OCHOBE MEPEMEIEHHsS KOTOPBIX | reraupamus cBOGH TOUKH 3pEHHS.
JISKUT TMPUHIUI PEaKTUBHOTO JIBUKCHUS; 3HAHUE U YMEHHE
OOBSCHATh YCTPOMCTBO M JIEUCTBHE KOCMHYECKHX paKeT-
HOCHUTEJICH;
YMEHHUE U3MEPATH: MTHOBEHHYIO CKOPOCTh U YCKOPEHHE NP
PaBHOYCKOPEHHOM MPSIMOTHMHEHHOM JIBUKEHHH,
[EHTPOCTPEMHUTETFHOE YCKOPEHHUE MPU PABHOMEPHOM
JBUKEHUHIIO OKPYKHOCTH;
YMEHHUE UCTI0JIb30BaTh MOJyUYEHHbIE 3HAHUS B TIOBCETHEBHOM
XKHU3HH (OBIT, SKOJIOTHS, OXPAaHAOKPYKAIOLIEH Cpe/Ibl).
2. | Mexanuueckue 15 MMOHUMaHHWE U CTIOCOOHOCTh OMKCHIBATHh U OOBSICHSTH [IpuBneyeHne BHUMaHUS

Kosie0aHus U
BOJIHBI. 3BYK.

busznyecKue SIBICHUS: KOJIeOaHNIMATEMATHUECKOTO 1
MPY>KWUHHOTO MassTHUKOB, PE30HAHC (B TOM YHCJIE 3BYKOBOH),
MEXaHHYECKUE BOJIHBI, JJIMHA BOJHBI, OTPAKCHHUE 3BYKA, IXO0;
3HAHHUE M CIIOCOOHOCTH JIaBaTh OMpPeACICHUs (PU3MIECKUX
MIOHSATHI: CBOOOJHBIC KOJIcOaHUs, KojeOaTeIbHas CUCTEMA,

o0yJaromuxcs K HEHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha ypOKax
SBJICHH, OpraHu3alus ux paboThl ¢
MOJy4aeMOi Ha YPOKE COIUATIBHO
3HaYMMOI MH(pOopMaIen —




MasITHHK, 3aTyXarollue KojeOaH s, BEIHYKICHHbBIC KOJICOaH s,
3BYK U YCJIOBUS €r0 PaCIpOCTPaHECHHUS, PU3NICCKIX BEITHUMH:
aMIUTUTY/1a, TICPUOJ] M YacTOTa KOJIeOaHUH, COOCTBEHHAs
9acTOTa KOJIeOaTeIbHON CUCTEMBI, BBICOTA, [TeMOD],
IPOMKOCTH 3BYKa,CKOPOCTb 3BYKa; (U3UUCCKUX MOJICIICH:
[rapMoHMYecKHe KoneOaHus |, MaTeMaTHIECKHI MasTHHK;
BJIaJICHHUE KCIIEPUMEHTAIbHBIMUA METOIAMH

WCCJICIOBAHMSI 3aBHCUMOCTH MTEPHOJIa U YACTOTHI

KOJICOAHUH MasTHUKA OT JUTMHBI €r0 HUTH.

WHUIIMMPOBAHUE €€ 00CYKICHMUS,
BBICKa3bIBaHUsI 00YUaIOIIUMUCS
CBOET0 MHEHHS T10 €€ TTOBOY,
BBIPA0OTKH CBOETO K HEl OTHOIICHUS

DnexTpoMariu
THOE T10JIe
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IIOHHUMAHHUE U CIIOCOOHOCTH OIUCHIBATE U OOBSICHATE
(bu3HYecKre SIBICHHS/TIPOIICCCHI: DJIEKTPOMAarHUTHAs
WHAYKIIHS, CAMOWH TYKITUS, TIPEIIOMJICHHE CBETA, TUCTICPCHS
CBETa, NOTJIOIIECHHE U UCITYCKAaHKE CBETa aTOMaMH,
BO3HUKHOBEHUE JIMHEHYATHIX CIICKTPOB MCITYCKAHUSH
ITOIJIOIIEHMS;

3HAHHUE U CIIOCOOHOCTH JIaBaTh OMPECIICHUS/OTTUCAHUS
(bHU3HYECKUX MMOHATHI: MATHUTHOE I10JIC, JIMHUK MarHUTHOM
WHAYKIIHH, OJTHOPOJHOE ¥ HEOHOPOJHOE MAarHUTHOE I0JIE,
MarHUTHBIN IIOTOK, IEPEMEHHBIN 3JIEKTPUUYCCKHIA TOK,
AJIEKTPOMATrHUTHOE T0JIE, JIEKTPOMATrHUTHBIC BOJIHBI,
AIIEKTPOMArHUTHBIC KOJIeOaHUs, paAHOCBSA3b, BUIUMBII
CBET; (M3MUYECKUX BEITUYHMH: MAarHUTHAS HHTYKITHS,
WHAYKTUBHOCTb, IEPHUO]I, YACTOTA ¥ aMIUIUTYAA

AJIEKTPOMAarHUTHBIX KOJI€OaHUM, TOKa3aTeH IPEIOMIICHUS CBETA;

IIpuMeHEeHHEe HAa ypOKE MHTEPaKTHUBHBIX

hopm paboThl oOydJaronuxcs:
MHTEJUICKTYaTbHbBIX urp,
CTUMYJIUPYIOIINX [I03HABATEJIbHYIO
MOTHBALIUIO oOyuaromuxcs;
T JTAKTUYECKOTO Tearpa, rne
MOJyYCHHbIE  HAa  ypOKE  3HAaHUS
OOBIIPHIBAIOTCS B TeaTpasIbHBIX
[IOCTAHOBKAX;  JIUCKYCCHUH, KOTOPBIE
NMaroT  00ydYaroUIMMCS  BO3MOKHOCTH
rpuodpectu OIIBIT BEJICHUS]

KOHCTPYKTUBHOTO JIMAJIOra; IPYyNIOBOM
paboThl WK paboThl B Mapax, KOTOpbIE
yqaT KOMaH/IHOM pabote u
B3aUMOJCICTBUIO C IPYTUMH JE€TbMH;
BKJIIOYEHHE B YPOK UTPOBBIX
IpoLenyp, KOTOPbIE IOMOTalT
HOJ/Iep’KaTh MOTHBALIHIO
o0y4aromuxcs K MoJIy4YeHHIO
3HaHUH, HAJIAXKUBAHUIO TTO3UTUBHBIX
MEXINIHOCTHBIX OTHOIIIEHUH B
KJIacCe, IOMOTAaOT YCTaHOBJIEHUIO
noOpoxenarenbHON aTMochepsl BO
BpeMs ypoka

3HaHHE POPMYIUPOBOK, IOHUMAHUE CMBICTIA U YMEHHE
IIPUMEHATH 3aKOH MPEIOMIIEHUSICBETA U IIpaBuiIo JleHna,
KBaHTOBBIX ITOCTYJaTOB bopa;

3HaHUE HA3HAYECHUs, YCTPONCTBA U IIPUHLUIIA JCHCTBUS
TEXHUYECKUX YCTPOUCTB: IEKTPOMEXaHUUECKU I
VMHAYKIIMOHHBIN T'€HEpaToOp NEPEMEHHOTO TOKa,
TpaHchopmaTop,KoaedaTebHbI KOHTYP, JETEKTOD,




CIIEKTPOCKOII, CrieKTporpad.

Crpoenue
aToma u
aTOMHOTos/1pa
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MOHMMAaHUE U CIOCOOHOCTH OMUCHIBATH U OOBACHATH
bu3HYECKUEe SIBICHUS: PAIOAKTUBHOCTh, HOHU3UPYIOIUE
W3IIy4CHUS;
3HAaHUE U CLIOCOOHOCTH J1aBaTh OMPEACICHUS/OIICaHUS
(bU3UYECKUX MOHATHI: palnOaKTUBHOCTD, allbda-, 0eTa- u
raMma-4acTHIIbl; PU3NIECKUX MOJICIICH: MOJICTH CTPOCHUS
aToMoB, npeuioxennsie [[. Tomconom u 3. Pesepdoprom;
MIPOTOHHOHEUTPOHHAS MOJIENIb ATOMHOTO S/Ipa, MOAENb

nponecca ACJICHUA sA/ipa aTOMa ypaHa, (1)I/I3I/I‘16CKI/IX BCJIMYHMH:

TIOTJIONICHHAS /1032 U3TyYeHHsI, KOA((DUIIMEHT KauecTBa,
SKBUBAJIEHTHAs 1032, IEPUO] NIOJIypacnaia;

YMEHHE MTPUBOIUTH TPUMEPHI U OOBICHITH YCTPONCTBO U

MPUHUUI ACHCTBUSA TEXHUUYECKUX YCTPOMCTB U YCTAaHOBOK:
cuetuuk ['elirepa, kamepa BuiibCcoHa, my3bIpbKOBasi KaMepa,
AJIEPHBINPEAKTOP HA MEUICHHBIX HEUTPOHAX;

YMEHUE U3MEPSTh: MOIIHOCTh 03Bl PAIMOAKTUBHOTO
U3ITy4eHUs OBITOBBIM JO3UMETPOM;3HaHNE (POPMYITHUPOBOK,
MMOHUMAaHWE CMBICJIA U YMEHHUE TPUMEHATh: 3aKOH
COXpaHEHHUs MacCOBOI0 YMCa, 3aKOH COXPAaHEHUs 3apsa,
3aKOH PaJIMO0AaKTUBHOTO pacnaia, IPaBUIO CMELLEHUS;

BIIQJICHUE SKCIIEPUMEHTAIBHBIMUA METOIAMU
MCCJIEIOBaHMS B IPOIIECCE U3YyUEHUA3aBUCUMOCTH
MOIIIHOCTHU M3JIy4EeHHS IPOIYKTOB paciajia pajoHa OT
BpEMEHU; IOHUMAHHE CYTH DKCIIEPUMEHTATHHBIX METOJIOB
MCCJIEI0BAHMS YACTHLI,

YMEHHE UCTI0JIb30BaTh MOJyUYEeHHbIE 3HAHUS B
MOBCEIHEBHOM JKU3HHU (OBIT, SKOJIOTHS, OXpaHa
OKpY’Karollen cpeibl, TeXHUKa 0€30MacHOCTH U

Ip.).

Hcnonp3oBaHne BOCIUTATEIBHBIX
BO3MOKHOCTEH COlepKaHuUs
y4eOHOTO MpeMeTa yepe3
JIEMOHCTPAIHIO 00yYaroITIMCs
IPUMEPOB OTBETCTBEHHOTO,
IPakIaHCKOTO TIOBEJICHUS,
IPOSIBJICHUS YEIIOBEKOIIOOMS U
n00pocepIeYHOCTH Yepe3 moa0op
COOTBETCTBYIOIIUX TEKCTOB JIJIS
YTCHUA, 3aaa4 AJId pCUICHUA,
pOOJIEMHBIX CUTYalul JIJIs
o0cyXIeHHs B KJlacce




CTpoeHue u

nNpeaAcTaBJICHUE O COCTaBE, CTPOCHHH, IIPOHUCXOXKIACHUHU U

NuannurpoBanue u noaaepxka

S5BOJIIOIAA Bo3pacte CONHEYHO CHCTEMBI, HCCIICIOBATEIILCKOM JIEATEIILHOCTH
i MEHUE TMPUMEHATh (PU3HUECKHUE 3aKOHBI IS OOBSICHEHUS
Bceenennon y p b ., a 00yJaromuxcsi B paMKax pean3alnuu
JIBrKEeHM I1aHeT CONHEYHOWCUCTEMBI;
VMU UHJMBUYAJIbHBIX U TPYHIIOBBIX
3HATbh, 4TO CYyILIECTBEHHBIMU rnapameTpami,
OTIIMYAIOIIMMH 3BE3/bl OT ILUIAHET, SIBJISIFOTCS MX MAacCChl U HCCIIEN0BATEIBCKUX TIPOCKTOB, 9TO
WCTOYHHMKH SHEPTUHU (TEPMOSIEPHBIC PEaKIMM B HEApax AacT MKOJIbHUKaM BO3MOKHOCTh
3BE3/] U paJiMOAKTUBHBIE BHE/IPaX IUIAHET); MpHOOPECTH HABBIK CAMOCTOATEIHLHOTO
CpaBHMBATh (PU3NUYECKHE U OpOUTANIbHBIE TapaMETPHI MIJIaHET PEIIeHHS TEOPETHIECKOH MPOBIEMBI,
3€MHOM I'PYIIIBI C COOTBETCTBYIOIIMMH IIapaMETPaMHU HaBBIK TEHEPUPOBAHIA 1 0QOPMICHHS
IUTAHET-TUTaHTOB U HAXOJUTh B HUX O0IIEe U Pa3IndHOE; .
COOCTBEHHBIX UJEH, HaBbIK
00BSICHATH CyTh 3 dexTa X. Jlomiepa; hopMyarpoBaTh u
0OBACHSTH CYTh 3aKoHa . Xa66a, YBaKUTEJIBHOTO OTHOIIEHUS K Yy)KHUM
3HaTh, YTO ATOT 3aKOH SBUJICS SKCIIEPUMEHTAIbHBIM u/1esM, 0(OPMIICHHBIM B paboTax
MTOATBEPKICHUEM MOJICIIM HECTAllMOHApHOU Beenennoi, JIPYTUX UCCIIEI0BATENIEN, HABBIK
OoTKpeITON A. A. ®puamanom. MyOJIMYHOTO BBICTYILICHUS TIEPEe]]
ayJIMTOpHEN, apryMEHTUPOBAaHUS U
OTCTauBaHUs CBOEU TOUKH 3PEHUS.
IToBTOpEHNUE [[puMeHATh TeOpEeTUUECKHE 3HAaHUS MPU PEIICHUH 3a/1a4 Ha

[IPaKTHUKE







