D,y6|/| HHa AHyI_IJ MoanucaHo UMPPOBOI MOANUCHIO:
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Pabouas nporpamma o ¢usuke 11 7-9 kiacca siBisieTcs 4actbio OCHOBHOM
0o0pa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanust MbOY «Conckast comn» u
COCTOHWT U3 CIEIYIOMUX Pa3IeioB:

1. maHupyemMbIe Pe3yIbTaThl OCBOSHUS YUEOHOTO MTPEIMETa;

2. comeprkaHue y4eOHOTO IpeIMeTa;

3. TeMaTHYEeCKOE IUIAHUPOBAHKE C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJUMBIX Ha OCBOCHHE
KaXJI0M TEMBI.

1. Ilmanupyemble pe3yibTaThl 0CBOCHHUS YUeOHOT0 npeaMera «@u3nKa».

JINYHOCTHBIMM pe3yabTaTaMM 00ydeHus pu3uke B 7-9 kaccax SBISIIOTCS:

e Cc(hHOpMHUPOBAHHOCTH IMO3HABATEIHHBIX HHTEPECOB, UHTEIJICKTYaTbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN yyaIuxcs;

e yOEXJIEHHOCTh B BOBMOXKHOCTH TIO3HAHUS TTPUPOIbI, B HEOOXOTUMOCTH
Pa3yMHOTO MCIOJb30BaHUsI JOCTHMKEHWM HAyKHM W TEXHOJIOTMM JJis JAJIbHEHIIEro pa3BUTHSA
YEJIOBEUYECKOro OOINEeCcTBa, YBAXKEHHE K TBOPIAM HAayKHM W TEXHUKH, OTHOIICHHE K (PU3UKE Kak
AJIEMEHTY 00I11eYeI0BEYECKON KYJIbTYPBI;

® CaMOCTOSITEIFHOCTh B MPUOOPETCHUH HOBBIX 3HAHUHN U MIPAKTUYECKUX YMEHHUI,

® TOTOBHOCTH K BBIOOPY JKH3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMU
WHTEpPECaMu U BO3MOXKHOCTSIMU;

e MOTHBaIMs 00pa30BaTENbHOMN AEATEILHOCTH IKOJIHLHIUKOB HA OCHOBE JMYHOCTHO
OPUEHTUPOBAHHOTO MOX0/1a;

¢ (dopMUpOBaHNE IEHHOCTHBIX OTHOIICHUN APYT K APYTY, YUUTEIIO0, aBTOpaM
OTKPBITUHA U U300PETCHUH, pe3yIbTaTaM 00yICHHS.

MeTtanpeaMeTHbIMH pe3yJbTaTamMu oOydeHus Gpusnke B 7-9 Kiaccax sIBISIOTCS:

® OBJIaJICHUE HaBBIKAMU CaMOCTOSITEIbHOTO MPUOOPETEHHSI HOBBIX 3HAHUH,
OpraHu3anuy yueOHOH IeATelbHOCTH, TOCTAHOBKU LieJIeH, MIaHUPOBaHUS, CAMOKOHTPOJIS U OLIEHKU
PE3yJIbTAaTOB CBOEH JESITENbHOCTH, YMEHUSIMU MIPEIBUJCTh BO3MOXKHBIE PE3yIbTaThl CBOUX JACHCTBUIA;

® TIOHMMAaHHUE PA3IUYUN MEXKIY UCXOJAHBIMU (haKTaMHU U TUIIOTE3aMHU JUI UX
0OBSICHEHUS, TEOPETUYECKUMU MOJETSIMU U peallbHBIMH OOBEKTaMH, OBJAJCHHUE YHHBEPCaIbHBIMU
y4eOHBIMM JCUCTBUSAMU Ha TMpUMEpax THUMOTe3 Uil OOBSCHEHUS U3BECTHBIX (AKTOB U
SKCIEPUMEHTAJIbHOW TMPOBEPKH BBIJIBUTAEMBIX THIIOTE3, pa3pabOTKU TEOPETUYECKUX MOJelei
MIPOLIECCOB WJIU SIBJICHUI;

e (dopMUpoOBaHHE YMEHUN BOCIPUHUMATH, IepepadaThIBaTh U MPEIbSIBISTH
nH(OpPMALIHIO B CIOBECHOHM, 00pa3HOi, CUMBOJIMYECKOU (hopMax, aHaIU3UPOBaTh U NepepabaThiBaTh
MOJIyYUeHHYI0 HH(pOpPMAIMI0O B COOTBETCTBUU C IOCTABICHHBIMU 3aJjauaMU, BBLIEISITH OCHOBHOE
coJiep’KaHue MPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHI HA MOCTABIIEHHBIE BOMPOCH U U3JIarath
ero;

® TpUOOpETEHHE OMBITa CAMOCTOSTENILHOTO MOUCKA, aHaTIu3a U 0TOopa
nH(OPMAILIUU C HCTIOJIH30BAHHEM DPA3IUYHBIX UCTOYHUKOB M HOBBIX MH(DOPMAIIMOHHBIX TEXHOJIOTHUH
JUISl peLlIeHUs [TO3HABATENIbHBIX 33/1a4;

® pa3BUTHE MOHOJIOTMYECKOM U JUATIOTUYECKON peun, yMEHUS BbIPAXKATh CBOU
MBICIIA M CLIOCOOHOCTH BBICTYIINBATh COOECEHIKA, TOHUMATh €r0 TOUKY 3pEHHs, TPU3HABAThH MPABO
JIPYroro 4ejoBeKa Ha UHOE€ MHEHHUE;

® (OCBOEHHUE IPUEMOB JACUCTBUI B HECTAHAAPTHBIX CUTYAIUAX, OBJIA/ICHUE
IBPUCTUYECKUMHU METOJIAMU PEIICHHsI TPOOIeM;

e (dopMupoBaHHE YMEHUN PabOTaTh B TPYIIIE C BBHITIOJHEHHEM Pa3IIMYHbIX
COIMANILHBIX POJIeH, MPECTABIATh U OTCTAUBATh CBOU B3TIISBI M YOSIKICHHUSI, BECTU JUCKYCCHIO.

IIpenmeTHbIMHu pe3yabTaTamu 00y4eHus pu3uKe B 7-9 Kiaccax sIBJISIIOTCH:



¢ (QopmMHpOBaHUE MPEACTABICHUI O 3aKOHOMEPHOH CBSI3U M TO3HABAEMOCTH
SIBJICHUW TIPUPOJIBI, 00 0OBEKTHBHOCTH HAYYHOTO 3HAHUS; O CUCTEeMOOOpa3yromel poinu GU3NKU JUIs
pa3BUTHS APYIMX E€CTECTBEHHBIX HAyYK, TEXHUKH M TEXHOJIOTHH; HAay4YHOIO MHPOBO33PEHHS Kak
pe3yibTaTa H3y4eHUs: OCHOB CTPOSHUS MaTepuu U (yHJaMEHTAILHBIX 3aKOHOB (PH3UKH;

® 3HAHMA O MPHUPOJIE BAKHEHITNX (PU3UUECKUX SBICHUN OKPYXKAIOIIET0 MUPa U
MOHMMaHHUE CMBbICTA (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBS3b U3YYCHHBIX SIBICHUM;

¢ (QopmupoBaHUE MEPBOHAYATBHBIX IPEACTABICHUAN O (PU3UIECKOM CYIITHOCTH
SBIICHUH TIPUPOJBI (MEXaHHMUECKUX, TEIUIOBBIX, AIEKTPOMArHUTHBIX M KBAHTOBBIX), BHJIAX MaTEepPHH
(BemiecTBO M MoJIe), IBIKEHHH KaK Croco0e CyIIeCTBOBAHMS MAaTEPHH; YCBOCHHE OCHOBHBIX HICH
MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHUH BEIECTBA, JIIEMEHTOB MJIEKTPOJAUHAMHUKH U
KBAaHTOBOH (DM3UKH; OBJIAJICHHE MOHATUIHBIM allapaToM M CUMBOJIMYECKUM SI3BIKOM (H3UKH;

® yYMEHHS I0JIb30BATHCSI METOAAMU HAYYHOTO UCCIICAOBAHUS SBJICHUIA IPUPOIBI,
MIPOBOJIUTH HAOINIOJCHHS, TUIAHUPOBATh M BBHITIOJNHSITH SKCIEPUMEHTHI, 00pabaThIBaTh pPE3yabTaThI
W3MEPEeHUH, MPEACTaBIATh PE3yIbTaThl M3MEPEHUH C MOMOIIbI0 TaOmuI, TpaduKoB U (GOPMYIL,
OoOHapyXMBaTh 3aBHCUMOCTH MEXAy (U3WYECKUMU BEIWYMHAMHU, OOBSICHATH TOJTydeHHBIE
pe3yIbTAThI U AEaTh BBIBOIBI, OIICHUBATH TPAHUIIBI TIOTPEITHOCTEH PE3yIbTaTOB N3MEPEHUH;

® yYMEHHS MIPUMEHSTH TCOPETHUECKUE 3HAHUS TI0 (PU3UKE HA IPAKTHUKE, PEIIaTh
bu3nveckne 3a1a4 Ha IPUMEHEHUE TIOTyUYeHHBIX 3HAHUH;

® YMEHHS W HaBBIKW NPUMEHSTH NMOJYYeHHBIC 3HAHUS [T O0BSICHEHUS TIPUHIIUIIOB
NEWCTBUSl BaXHEUIIMX TEXHUYECKHX YCTPOWCTB, (paOOTHI) MallMH W MEXaHHW3MOB, CpPEICTB
MEPeABIKEHUS] W CBS3M,  OBITOBBIX  NPHOOPOB,  MPOMBIIUICHHBIX  TEXHOJOTHYECKUX
MIPOLIECCOB, PEICHUS PAKTUYECKUX 3ajjau MOBCEIHEBHON KU3HH, oOecrieueHus: 6€301acCHOCTH CBOEH
KU3HU, PAlMOHAIBHOTO IPHPOJOIONB30BAHUS ¥  OXPAaHbl  OKPYKAIOUIEH  Cpellbl; BIUSHUS
TEXHUYECKUX YCTPONUCTB Ha OKPYXKAIOIIYIO CPEeNy;

® OCO3HAHHE BO3MOKHBIX IPUUUH TEXHOTEHHBIX M SKOJOTMUYECKUX KaTacTpod.

® 0CO3HaHHE HEOOXOAMMOCTHU MPUMEHEHUS JOCTHKEHUN (DPU3UKH U TEXHOJIOT Ui
VIS palliOHaIbHOTO MPUPOIOTIOIH30BAHUS;

® OBJIaJIEHUE OCHOBaMH 0€30IIaCHOTO MCIOJIb30BaHUSI €CTECTBEHHBIX U
UCKYCCTBEHHBIX JJIEKTPUUECKUX M MAarHUTHBIX IOJIEH, AJIEKTPOMArHUTHBIX W 3BYKOBBIX BOJIH,
€CTECTBEHHBIX M HCKYCCTBEHHBIX WOHU3HUPYIOIIUX U3IYyYEHU BO u30eKaHWE HX BPEIHOIO
BO3JICHCTBUS HA OKPYXKAIOIIYIO CPe/ly U OPraHU3M YeJIOBEKa;

e (dopMupoBaHHEe YOSK/IEHUS B 3aKOHOMEPHOH CBSI3U U MO3HABAEMOCTH SIBJICHUN
NpPUPOAbI, B OOBEKTHMBHOCTM HAy4YHOTO 3HAHUS, B BBICOKOM IIEHHOCTH HAayKd B Pa3BUTHU
MaTepUaIbHON U JyXOBHOU KYJBTYpPHI JIOJICH;

® pa3BUTHE TEOPETUUYECKOTO MBIILJICHUS HA OCHOBE (DOPMHUPOBAHUS YMEHHI
yCTaHaBIUBaTh (DaKThl, pa3inNyaTh IPUUUHBI U CIEJACTBUS, CTPOUTH MOJETH M BBIABUTATH TUIOTE3HI,
OTBICKMBAaTh U  (opMynupoBaTh JOKa3aTeNbCTBA  BBIABUHYTHIX THIIOTE3, BBIBOJUTH U3
AKCIEPUMEHTAJIBHBIX (PAKTOB M TEOPETUUECKUX MoJiesiel (hu3HuecKre 3aKOHbI;

® Dpa3BUTHE YMEHUS IUIAHUPOBATH B MMOBCEIHEBHOM )KM3HU CBOU JCHCTBHUS C
MPUMEHEHHEM IIOJIyYEHHBIX 3HAHUU 3aKOHOB MEXAHMKH, JJEKTPOJUHAMUKU, TEPMOAMHAMUKH H
TEIUIOBBIX SBJICHUH C LIETIbI0 COEPEKEHUS 310POBbS;

¢ (QopmHpoBaHUE NMPEACTABIECHUH O HEPALMOHATIBHOM UCHOIB30BAHUHU MPHUPOTHBIX
PECYpCOB U SHEPIUH, 3arps3HEHUH OKPYKAIOILIEH cpeibl Kak CJe/JICTBUE HECOBEPILICHCTBA MAIIUH U
MEXaHU3MOB.

® KOMMYHUKATUBHBIE YMEHHS: IOKJIAJIbIBATh O PE3yJIbTaTax CBOEro MCCIIEeJOBAHUS,
y4acTBOBAaTh B JUCKYCCHM, KPaTKO M TOYHO OTBEYaTh Ha BOIPOCHI, MCIOJb30BaTh CIPABOUYHYIO
JUTEpaTypy U Apyrue UCTOYHUKH HUH(OPMAIIHH.

BbInycKHMK Hay4YuTCs:

e coOmonaTh npasuiia 6€30MaCHOCTU M OXPaHbl TPyAa NpU paboTe ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBAaHHEM;

® [IOHMMAaTh CMBICJI OCHOBHBIX (PM3UUECKUX TEPMUHOB: (pU3HUECKOE TENIO,
¢bu3nyeckoe siBieHue, (PU3NUEcKas BeIUYNHA, €TUHUIIBI U3MEPEHUS;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PELIUTh MPHU MOMOIIH (PU3NIECKUX



METO/IOB; AHAIU3UPOBATh OTJIENbHBIE 3Tallbl IPOBEIACHUSI MCCIEAOBAaHUN W HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

® CTaBUTh ONBITHI IO UCCIETOBAHUIO (PU3MUECKUX SIBICHUH MM (PU3NIECKUX
CBOMCTB Tesl 06€3 MCIOJIb30BAaHMS MPSAMBIX MU3MEPEHUH; IpU 3TOM (OPMYIUpOBaTH MpoliIeMy/3anaqy
y4eOHOTO SKCIEPUMEHTa; COOUPaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000PYIOBaHUS; IPOBOIUTD OIIBIT
1 (GOPMYIIUPOBATH BHIBOIBI.

[Tpumeuanue. IIpu mpoBeeHNN HCCIENOBAHUS (PU3UUECKUX SBICHUNH H3MEpPUTENbHBIC MPHOOPHI
WCTIOJIB3YIOTCS JIMIIb KaK AATYMKH M3MEPEeHHs (PU3NYECKUX BEMYMH. 3alUCH TMOKA3aHWH IMPSIMBIX
U3MEpPEHUH B 3TOM cilyyae He TpeOyeTcs.

® [IOHMMATH POJIb IKCIIEPHUMEHTA B MOJyICHUN HAYIHOH HH(OpMAIIHH;

® IIPOBOJAUTH IPSIMbIE U3MEPEHUSI PU3NUECKUX BEIMUYUH: BPEMsI, pACCTOSIHUE,
Mmacca Tena, 00beM, CHila, TeMIeparypa, aTMoc(hepHOe JaBiIeHHE, BIAKHOCTh BO3/yXa, HAIPsHKEHUE,
CHJIa TOKa, paJlallMOHHBIA (OH (C MCIOIb30BAaHUEM J03UMETPA); MPU 3TOM BBHIOMPATh ONTHUMAJIbHBIN
Croco0 U3MepeHus U UCIOIb30BaTh MPOCTEUIINE METOIbI OLIEHKH MOTPEIIHOCTEH U3MEPEHUI.

[Ipumeuanue. JlioOas yuebOHas mporpaMMa JOJDKHa OOecleyuBaTh OBJAJEHUE MPSIMBIMU

U3MEpPEHUSIMU BCEX MEPEUNCIICHHBIX (PU3MUECKUX BEIUYHUH.
® POBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH C
HCIOJIb30BAHMEM TMPSMBIX HM3MEPEHHI: NpU 3TOM KOHCTPYHMpPOBaTh YCTAaHOBKY, (UKCHUPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCMMOCTH (PU3MUECKUX BEJIMYMH B BUJE TaOnull U rpaduKoB, AenaTb
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;
® POBOJUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BETUUHH: ITPH BBITIOJHEHUU
U3MepeHul coOupaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAysd NpPeI0KeHHON WHCTPYKLUH,
BBIYMCIIATh 3HAUEHHWE BEIMYMHBI U AaHAJIU3UPOBATH IOJYyYEHHBIE PE3YylbTAaThl C y4ETOM 3aJlaHHOU
TOYHOCTH U3MEPEHU;
® AHAIM3HMPOBATh CUTYallUU IPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, y3HABATh B
HUX IIPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SBJICHUN WM 3aKOHOMEPHOCTEH M MPUMEHSTh UMEIOIINECs
3HaHUSA 7151 UX OOBSACHEHHUS;
® [IOHMMATh MPUHLMIIBI JEHCTBUS MALINH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB,
yCIOBHSI UX O€30M1aCHOTI0 UCIOJIb30BaHUs B IOBCEHEBHOM KU3HU;
® LCIOJIb30BaTh IIPU BBINOJHEHUH Y4EOHBIX 3a/1a4 HAyYHO-IOMYJISIPHYIO
JUTEpaTypy 0 pU3NUECKUX ABJICHUAX, CIPABOYHBIE MaTepHaibl, pecypchl IHTepHeT.
BpIyCKHHK MOJY4YUT BO3MOKHOCTD HAYYHMThCSH:
® 0CO3HaBaTh LIECHHOCTh HAYYHBIX UCCIIEIOBAHUH, POJIb (PU3UKU B PACIIUPEHUN
IIpeJCTaBICHUN 00 OKPYKAIOLIEM MUPE U €€ BKJIaJ B yIy4llIeHHE KauyecTBa XKU3HH;
® CIOJIb30BaTh IIPUEMBI HOCTPOCHUS (PU3NYECKUX MOJETIEH, IOUCKA U
(GOpMYIUPOBKM J0Ka3aTeNbCTB BBIABUHYTBIX THMIIOTE3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE
SMIMPUYECKU YCTAHOBJIEHHBIX (PAKTOB;
® CpaBHMBAThb TOYHOCTb U3MEPEHUS GU3NUECKUX BEIMUYHUH 110 BETMUNHE UX
OTHOCHUTEJILHOM NOTPEIIHOCTH IIPU MPOBEACHUH IIPSIMBIX U3MEPEHHUI;
® CaMOCTOSITEJILHO NPOBOJUTH KOCBEHHBIE U3MEPEHUS U UCCIIEIOBAHUS
(GU3NYEeCKUX BEIMYUH C HMCIIOJIb30BAHUEM DPA3JIMUHBIX CIIOCOOOB M3MEpeHUs (PU3MUECKUX BEIUYHUH,
BBIOMPATH CPEJCTBA U3MEPEHHUS C YIETOM HEOOXOJMMON TOYHOCTH U3MEPEHUH, 000CHOBBIBATh BEIOOP
cnoco0a HU3MEpeHUus, aJeKBATHOIO IIOCTABJICHHOM 3ajade, MPOBOAWUTH OILIEHKY JOCTOBEPHOCTU
IIOJIyYEHHBIX PE3YyJIbTAaTOB;
® BOCHPUHUMATH HHPOPMALIUIO (UZNUECKOTO COJIEPHKAHHSI B HAYUHO -0 ISIPHOM
JaUTepatype U CpeACTBaxX MAaccoBOM MHGOpMalMM, KPUTHYECKH OLCHMBATh IOJYYEHHYIO
nH(OpMaINIO, aHATTM3UPYA €€ CoJiep KaHue U JaHHble 00 CTOUHUKE UH(opMaIy;
® co3/7aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHNS O (PU3NIECKUX
ABJICHUSIX HAa OCHOBE HECKOJBKMX MCTOYHUKOB HMH(OPMAIMK, CONPOBOXKIATh BBICTYIJICHHUE
Npe3eHTaIel, yIUThIBast 0COOCHHOCTH ayIUTOPUH CBEPCTHUKOB.
MexaHn4yeckue siBJICHUA
BbinyckHHUK HayunTCs:
® pacro3HaBaThb MEXaHUYECKHUE SIBICHUS U OOBSCHATH HA OCHOBE MMEIOLITUXCS



3HAaHUM OCHOBHBIE CBOMCTBA WM YCIOBUS MPOTEKaHUS ITUX SBICHUM: pPaBHOMEPHOE U
HEPAaBHOMEPHOE JIBJKCHHME, PAaBHOMEPHOE M PAaBHOYCKOPEHHOE IMPSMOJIMHEHHOE JIBWXKCHUE,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JIBUKEHHUS, CBOOOJHOE TaJICHHE TEJ, PABHOMEPHOE IBMKEHHUE I10
OKPYXHOCTH, UHEPIIUS, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE JIBI)KCHUE, TIepeiada JaBJICHUsI TBEPAbIMU
TEeJIaMH, KUJKOCTSIMHU U Ta3aMH, aTMOC(EepHOEe JaBieHUE, IIaBaHHE TeJl, pAaBHOBECHE TBEPIBIX TEJ,
MMEIOIINX 3aKPEIJICHHYIO OCh BpaIlleHus], KojeOaTeTbHOE IBU)KCHUE, PE30HAHC, BOTHOBOE JIBHYKEHHE
(3BYK);
® ONHUCHIBATh U3YUYCHHBIE CBOMCTBA TEJl U MEXaHUUECKHE SIBJICHUS, UCTIOJIB3YS
(bu3nvecKre BEINYHHBL: TyTh, IEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE, IEPHO 1 00paleHns, Macca Tena,
IUIOTHOCTH BEILECTBA, CHJIA (CHUJIa TSHKECTH, CUIIA YIIPYTOCTH, CHJIa TPEHHUS), AaBJIEHUE, UMITYJIbC Tea,
KHHETHUYECKasi SHEPTUsl, MOTCHIIMATIbHAS YHEPTUs, MEXaHUYeCKas padoTa, MEXaHUYECKasi MOIIHOCTb,
KIIJ] npu coBepiieHnn pabOThl ¢ UCHOIb30BAHUEM IIPOCTOI0 MEXAHU3MA, CHJIa TPEHHUS, aMIUIUTY/a,
MepuoJ M YacToTa KoJieOaHWM, JUIMHA BOJHBI U CKOPOCTh €€ paclpOCTpaHEHHs; IPU ONUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UUYECKUM CMBICT MCIOJIB3YEMBIX BETUYMH, UX OO03HAYEHUS U €IMHUIIBI
W3MEPEHUS, HAXOJIUTh (OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (U3UYECKYI0 BEIMYUHY C JIPYTUMH
BEJIMYMHAMH, BEIYUCIISITH 3HaYeHUE (PU3UYECKOM BEJIMUNHBI;
® AHAJIM3HMPOBATH CBOMCTBA TEJI, MEXAHWUYECKHE SIBJICHUS U IIPOLIECCHI, UCTIOJIb3YS
(U3UYEeCKHEe 3aKOHBI: 3aKOH COXPAHEHWS HHEPrUH, 3aKOH BCEMHPHOTO TATOTEHHUS, MPUHIUI
CYNEepIo3uINKN cuil (HaxoxxJaeHue paBHojeWcTBytomen cuibl), I, II u Il 3akonsr HeloToHa, 3akoH
COXpaHEHHUs HMITylbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; MpU 3TOM pa3IUvaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTEMaTH4YE€CKOE BbIPaKEHUE;
® pa3auYaTh OCHOBHBIC IPU3HAKHN U3yYE€HHBIX (PU3NUECKUX MO/IEIICH:
MaTepuaibHas TOUYKa, MHEPIHUAJIbHASA CHCTEMA OTCUETA;
e peuiaTh 33Ja4M, UCMOJIB3Yys (PHU3HUECKHE 3aKOHBI (3aKOH COXpPaHEHUS SHEPTUH,
3aKOH BCEMHUPHOTO TATOTeHMs, npuHiui cyneprnoduuuu cui, [, I u Il 3akonsr HeroToHa, 3akoH
COXpaHEHHUs UMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U GOpMYIIbl, CBSI3BIBAIOIINE
¢uznueckue BeNMYUHBI (IIyTh, CKOPOCTh, YCKOpPEHHE, Macca Teljla, IUIOTHOCTh BEUIECTBa, CHUJIA,
JaBJICHHUE, UMITYJIbC Teja, KWHEeTUYeCKasl SHeprusi, MOTeHIMaIbHas SHEPrusi, MeXxaHuyeckas padora,
MexaHuuyeckas MoiHocTb, KIIJ[ mpocroro mexaHusma, cujia TPEHHUS CKOJbXKEHHs, KO3 UIHUEHT
TpEeHUsI, aMIUIUTY/a, IEPUOJ U YacTOTa KojieOaHUH, [UIMHA BOJHBI U CKOPOCTh €€ PAaCIpOCTPAHEHHUS):
Ha OCHOBE aHAJIM3a YCJIOBUS 3a/Ia4M 3alHChIBATh KPATKOE YCIIOBUE, BBIICIATH (PU3NUECKHIE BETNYUHBI,
3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE IS €€ PEeIIeHHUs], IPOBOIUTh PacueThl U OI[CHUBATh PEAIbHOCTD
MOJIyY€HHOTO 3HAYeHUS (PU3NUECKON BETHUNHBL.
BhINYCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCSH:
® JCIIOJIb30BATh 3HAHUS O MEXAaHUYECKUX SIBJICHUSAX B OBCEIHEBHOMN KU3HU IS
obOecrieueHrs 0€30MaCHOCTU MpU OOpAIEHUU € MPUOOpPaAMU U TEXHUUYECKUMHU YCTPONCTBAMHU, JUIS
COXpaHEHHUs 3JI0pPOBbS U COOJIOACHHUS HOPM SKOJOTHMYECKOrO MOBENEHHUS B OKPYXKAWIeH cpele;
MPUBOJUTH MPUMEPHl MPAKTUYECKOTO HCHOIb30BaHUS (DU3MUECKUX 3HAHUH O MEXaHWYECKHX
SBJICHUAX M GU3UYECKUX 3aKOHAX; IPUMEPHI UCII0JIb30BaHMS BO30OHOBIISIEMbIX HCTOYHUKOB SHEPTUH;
9KOJIOTMYECKHUX MOCJIEICTBUI HCCIIEOBAHUSA KOCMUUECKOTO MPOCTPAHCTB;
® pa3nuyaTh rPAHULIBI MPUMEHUMOCTH GUZUYECKUX 3aKOHOB, TOHUMATh BCEOOIHI
xapakrep (yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHHS MEXaHMYECKOW OSHEepruu, 3aKkoH
COXPaHEHHUS UMITYJIbCA, 3aKOH BCEMHUPHOTO TATOTEHHS) U OTPAHUYEHHOCTh WCIOJIb30BAHUS YACTHBIX
3akoHOB (3akoH ['yka, Apxumena u 1p.);
® HAXOJUTh aJCKBATHYIO MPEATIOKEHHO 3a/1aue PU3NIECKYI0 MOJIEIb, pa3peliaTh
npo0ieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUHM M0 MEXaHHUKE C HCIOIB30BAaHHEM MaTEeMaTHYECKOTO
anmnapara, TaKk ¥ IpH OMOIIH METOJOB OLIEHKH.
TemioBbie siBJICHUS
BpInycKHUK HAYYHTCH:
® pacro3HaBaTh TEIUIOBBIC SBIICHUS M OOBACHATH HA 0a3e UMEIOIUXCS 3HAHHMA
OCHOBHBIE CBOMCTBA WJIM yCIOBHS MPOTEKAHUS 3TUX SBIEHUH: AU y3usi, u3MEHEHHe 00beMa TeJ Mpu
HarpeBaHuu (OXJIAXKACHUM), OOJNbIIAsl CKUMAeMOCTh Ta30B, Majas CKUMaeMOCTh >KUIKOCTEH H
TBEPJBIX TEJ; TEIJIOBOE pPABHOBECUE, HCIAPEHHE, KOHJEHCAIUs, IJIABJIEHUE, KpPUCTaJUIM3aLus,
KHUIICHUE, BIAXKHOCTH BO3/IyXa, pa3IMYHbIE CIIOCOOHI TeIUionepeaayu (TerIonpOBOHOCTh, KO HBEKITHS,



U3IY4YEeHHUE), arperaTHble COCTOSIHUS BEIIECTBA, MOTJIONIEHUE SHEPTUM MPU MCIAPEHUH KUIKOCTU U
BbIJICJICHUE €€ ITPU KOHJICHCALIUH 11apa, 3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JIAaBJICHUS;
® ONUCHIBATh U3YYCHHBIC CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS, UCIIOIB3Ys
¢u3nveckue BEIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEpPrus, TeMmIepaTypa, ylelbHas
TEIJIOEMKOCTh BEIECTBA, Y/AENbHAs TEIUIOTa IUIABJICHUS, yJelbHas TeIIoTa MapooOpa3oBaHUA,
yIelbHasl TEIUIOTa CTOPAaHUs TOIUIMBA, KOA(P(HUIMEHT MOJE3HOTO JEHCTBUSA TEIUIOBOTO JIBUTATEIIS;
MIPU OTIMCAHUH MPABUIILHO TPAKTOBATh (PU3MUYECKHIA CMBICI UCIIOIB3YEMBIX BEITUUNH, HX 0003HAYCHHUS
W eIWHULBI M3MEPEHHS, HAaXOAWUTh (POPMYJbI, CBS3BIBAIOIIME TAHHYIO (U3UYECKYIO0 BEIMYUHY C
JIPYTUMHU BETUYHMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMIHHEI;
® aHANIM3HMPOBATH CBOWCTBA TEJ, TEIUIOBHIC SBICHHUS M TPOIIECCHI, UCTIOIB3YS
OCHOBHBIE TIOJIO)KEHHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI O CTPOSHHH BEUIECTBA U 3aKOH COXpPAHEHUS
SHEPIUH;
® pa3nMyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3MYECKUX MOJIENIEH CTpOSHHS
ra3oB, )KUJKOCTEH U TBEP/BIX TEI;
® TIPUBOIWTH MPUMEPHI MPAKTUICCKOTO UCIIOJIb30BAHUS (PH3UICCKUX 3HAHUH O
TEIUJIOBBIX SIBJIICHUSX;
® pemaTh 3a/1a4M, UCIIOJIb3Ys 3aKOH COXPAaHEHHS SHEPTHUHU B TEIUIOBBIX IPOIIeccax
1 (HhopMyJIbl, CBS3BIBArOIINE (PU3NYECKUE BEIMYUHBI (KOJUYECTBO TEIUIOTHI, TEMIIEpATypa, yIelbHas
TEIUTIOEMKOCTh BEIIECTBA, yACIbHAs TEIUIOTa IUIABJICHHS, YIeJbHAs TEIUIOTa NapooOpa3oBaHWs,
yIenbHas TETUIOTa CTOPAHUs TOTIMBA, KOAPPHUIIMEHT ITOJIE3HOTO JICHCTBYSI TETUIOBOTO JIBUTATEINS): HA
OCHOBE aHaJM3a yCJIOBHUS 3a/Ia4M 3aIHCHIBATh KPAaTKOE YCIIOBHUE, BBIACIATh (PU3MUYECKHE BEIMYHHBI,
3aKOHBI U (POPMYJIIBI, HEOOXOUMBIC /ISl €€ PEIICHHUs, TPOBOIUTh PACYETHl U OIICHUBATh PEATbHOCTD
MOJTyYCHHOTO 3HaUCHUsI (PU3MIECKON BEIINIHMHBL.
BhINyCKHHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:
® JCMOJbH30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSX B IOBCETHEBHOM JKU3HU IS
obOecrieueHnst O€30MACHOCTH MpU OOpalieHHH ¢ MpUOOpaMH U TEXHUUYECKHMMHU YCTPOWCTBAMH, IS
COXpaHEHHUs 3JI0pPOBbS U COOJIOACHHUS HOPM SKOJOTHMYECKOrO MOBENEHHUS B OKpYXKAIOIIEeH cpele;
MPUBOJUTE MPUMEPHI HKOJOTMYECKUX MOCIEACTBUM padOThl JIBUTAaTeNeil BHYTPEHHEro CropaHus,
TEIUIOBBIX U THJIPOAJIEKTPOCTAHIINM;
® pa3nuyarh rPaHULIbBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TOHUMATh BCEOOIINI
Xapakrep (QyHIAaMEHTAIbHBIX (U3MUECKUX 3aKOHOB (3aKOH COXpaHEHHUS HHEPrUM B TEIUIOBBIX
mpoleccax) ¥ OrpaHUYeHHOCTh UCTOJIb30BaHMSI YACTHBIX 3aKOHOB;
® HAaXOJUTh aJEKBATHYIO MPEAJIOKEHHOH 3a/1aue PU3NUECKYI0 MOJIelb, pa3peiaTh
npoOieMy Kak Ha OCHOBE HMEIOIIMXCS 3HAHMM O TEIJIOBBIX SIBICHUSX C HCIOJIb30BaHUEM
MaTeMaTHU4eCKOro anmnapara, Tak 1 pHu MOMOIIY METOJOB OIICHKH.
DJieKTpUYecKre 1 MATHUTHbBIE SIBJIEHUS
BbInyCKHUK HAYYHUTCH:
® pacro3HaBaTh AIIEKTPOMATHUTHBIE SBJICHUS U OOBSACHATH HA OCHOBE UMEIOIUXCSA
3HAHUA OCHOBHBIC CBOWCTBAa WJIM YCIOBHUS TMPOTEKAHUS OTHX SBICHUUN: OJJIEKTpU3ALUS Ted,
B3aUMO/ICHCTBUE 3apAA0B, AIEKTPUUECKUIN TOK U €ro AeUCTBUA (TEIIOBOE, XUMUYECKOE, MATHUTHOE),
B3aMMO/JICHICTBUE MAarHMWTOB, DJEKTPOMArHUTHAs WHAYKIHA, JCHCTBHE MAarHUTHOTO TOJS Ha
MPOBOJHHUK C TOKOM M Ha ABIKYIIYIOCS 3apsOKEHHYIO YaCTHUILy, NEHCTBUE AIIEKTPUYECKOTO TOJS Ha
3apsSOKEHHYIO YacTHILy, OJJICKTPOMAarHUTHBIE BOJHBI, TMPSMOJIMHEHHOE pacmpoCTpaHEHHUE CBeTa,
OTpa’KE€HHE U MPEJIOMIICHHE CBETa, AUCIIEPCHUs CBETA.
® COCTaBISITh CXEMBI AIEKTPUUYECKUX LIETIeH C MOCIeI0BATENbHBIM U
napajuielbHBIM ~ COCIMHEHHUEM  DIIEMEHTOB, paszNuyas yCJIOBHBbIE OO0O3HAUEHUS  DIIEMEHTOB
ANIEKTPUYECKUX Ilenei (MCTOYHUK TOKa, KIII0Y, PE3UCTOp, peocTaT, JaMIIO4Ka, aMIepMerp,
BOJIBTMET)).
® HCIOJIb30BaTh ONTUYECKUE CXEMBI JJIsl IIOCTPOEHUS H300paKeHHH B INIOCKOM
3epKajie ¥ coOuparoliei JTuH3e.
® OMUCHIBATh U3yYCHHBIE CBOMCTBA TEJ U AJIEKTPOMArHUTHBIC SBICHUS, UCIIOJIb3YS
¢dbuznuecKkne BEIUYUHBL: DIIEKTPUYECKH 3apsij, CHIa TOKa, OJJIEKTPUYECKOE HampsKeHUe,
ANIEKTPUYECKOE CONPOTHUBIICHHE, YIEIbHOE CONPOTHBIIEHUE BEIIECTBA, paboTa 3JIEKTPUUECKOro MOJI,
MOIIIHOCTh TOKa, (DOKYCHOE PACCTOSHUE M ONTHUYECKasl CHJIA JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX



BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa; NpPU ONHUCAHUHM BEPHO TPAKTOBATh (U3WYECKUH CMBICI
UCTIOJb3YEeMbIX BEIMYMH, HUX OO0O3HAYEHUS W EJUHULBI HW3MEPEHUs; HAXOOUTh (OPMYIIHI,
CBSI3bIBAIOIINE TAHHYIO (PHM3UUECKYIO BETUUMHY C IPYTMMHU BETMYHMHAMHU.
® aHANIM3HMPOBATH CBOWCTBA TEJN, HJICKTPOMArHUTHBIC SIBJICHUS U TPOLIECCHI,
UCTOJB3Ys (PU3NYECKUE 3aKOHBI: 3aKOH COXPAaHEHHS JIEKTPHUECKOTO 3apsaa, 3akoH Oma JuIst ydacTka
neny, 3akoH JLxoyns - JleHna, 3aKOH NPSAMOJIUHEMHOIO pacipoOCTPaHEHUsl CBETA, 3aKOH OTPaKEHUS
CBETa, 3aKOH MPEJIOMJICHHUS CBETA; MPHU ATOM pPa3IHuYaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M €ro
MaTeMaTHYeCKOE BBIPAKCHHUE.
® [IPUBOJUTH MIPUMEPHI MPAKTHUYECKOTO UCTIONB30BaHMS (PU3HUECKIX 3HAHHH O
AIIEKTPOMATHUTHBIX SBICHUSX
® pemiarth 3a7a4u, UCTIONB3Ys GU3HUECKUE 3aKOHBI (3ak0H OMa ISl yJacTKa LeTH,
3aKkoH JIxoyid - JIeHna, 3aKkOH NMPSMOJIMHEMHOTO paclpOCTPAHEHUS CBETA, 3aKOH OTPAa)KEHUsS CBETA,
3aKOH TIPEJIOMJICHUs CBeTa) W (OPMYIBI, CBS3bIBAIONIME (U3UUYECKHUE BEIWYMHBI (CHJIa TOKa,
AIIEKTPUYECKOE HAIPSDKEHHE, SJIEKTPUIECKOE COMPOTHBIICHHUE, Y/ICTHHOE CONPOTHUBIICHUE BEIIECTBA,
paboTa PIEKTPUIECKOTO IOJIsI, MOITHOCTh TOKa, (POKYCHOE PACCTOSHHE W ONTHYECKas CHJia JIMH3HI,
CKOpPOCTh AJIGKTPOMAarHWTHBIX BOJH, JUIMHA BOJHBI M 4YacTOoTa CBeTa, (OPMYJBl pacdera
AIIEKTPUYECKOTO  COMPOTUBJICHUS TIPU  TOCIEIOBATEIPHOM M IMapajuIeIbHOM  COCAMHEHHH
MIPOBOJIHUKOB): HAa OCHOBE aHajJM3a YCIOBUS 33/1a4d 3allMChIBAaTh KPATKOE YCIOBHUE, BBLICISTH
¢bu3nvecKkne BETUYNHBI, 3aKOHBI U (POpMYIIBI, HEOOXOIUMBIC TSI €€ PEIICHHS, IIPOBOJANTH PAacUeThl U
OIICHUBATh PEATLHOCTH MMOJTyICHHOTO 3HAUCHUS (PU3HMUECKON BEITMIHMHEI.
BbInycKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:
® CIOJIL30BATh 3HAHUS 00 AIMEKTPOMATrHUTHBIX SIBJICHUSX B OBCETHEBHOM KU3HU
uig o0ecriedyeHus: 0€30MacHOCTHU MpHU OOpallleHnu ¢ MPUOOpaMH M TEXHUYECKHUMH YCTPOUCTBAMH, IS
COXpaHEHHs 37I0POBbsI U COOINIOJICHUS HOPM DSKOJIOTHYECKOTO TIOBEACHHUS B OKPYKAIOLIEH cpene;
IIPUBOANUTH IPUMEPHI BIMSHUA JIEKTPOMArHUTHBIX M3JIy4eHUH Ha J)KUBbIE OPIaHU3MBI;
® pa3nMyaTh rPaHUIIBI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, IOHUMATh BCEOOIINI
xapakTep (yHIAMEHTaJbHBIX 3aKOHOB (3aKOH COXPAaHEHHS dJJEKTPUYECKOTO  3apsna) W
OrPaHUYEHHOCTh UCIIOJIb30BAaHMsI YaCTHBIX 3aKOHOB (3akoH OMa Ajs ydacTka LenH, 3akoH Jlxoyms-
Jlennia u ap.);
® CIOJIb30BaTh IPUEMBI HOCTPOCHUS (PU3NYECKUX MOJETIEH, IOUCKA U
(GOpMYIUPOBKM J0KA3aTeNbCTB BBIABUHYTBIX THMIIOTE3 M TEOPETHYECKUX BHIBOJIOB HAa OCHOBE
SMIIMPUYECKU YCTAHOBJIEHHBIX (DAKTOB;
® HaxXOJWTh a/IEKBATHYIO IIPEUI0KEHHON 3a71aue (PU3MUECKYI0 MO/IENb, Pa3peIiaTh
po0seMy Kak Ha OCHOBE MMEIOLIMXCS 3HAHUN 00 3JIEKTPOMArHUTHBIX SIBJIEHUSAX C MCIIOJIb30BaHUEM
MaTeMaTU4eCKOTI0 arnmapara, Tak ¥ py OMOIIH METOJ0B OLIEHKH.
KBaHTOBBIC SIBJICHUA
BbInyCKHUK HAYYHUTCH:
® pacro3HaBaTbh KBAaHTOBBIE SIBIECHUS U OOBSICHATh HA OCHOBE UMEIOIINXCS 3HAHUI
OCHOBHBIE CBOICTBAa WJIM YCIIOBUSI NPOTEKaHHsI ITUX SBJICHUM: €CTECTBEHHass U HMCKYCCTBEHHas
PalMOaKTUBHOCTD, O-, B- U Y-U3JIy4yeHHs], BOSHUKHOBEHHUE JIMHEWYATOr0 CIIEKTPa U3Iy4eHHs aToMa;
® ONUCHIBATh U3YYCHHbIC KBAHTOBBIC SBJICHHUS, UCIIOJb3Ys (PU3NUECKUE BEJIUYUHBIL:
MaccoBO€ YMCJO, 3apsIoBOE YHUCIO, MEepHoJ Mojypacnana, SHeprus (OTOHOB; IpPH ONHCAHUU
MIPABUIBHO TPAKTOBaTh (PU3MUYECKHI CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €IMHUIIBI
U3MEpEHHUs; HaXOOUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYHHY C JPYTHMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETUUUHBI;
® aHAIM3HMPOBATH KBAHTOBBIE ABJICHUS, UCIIOJIB3YS (PU3HMUECKUE 3aKOHBI U
MOCTYJaThl: 3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXPAaHEHMs »HIIEKTPUYECKOrO 3apsja, 3aKOH
COXpaHEHHs MAaCCOBOI'0 YHCIIa, 3aKOHOMEPHOCTH M3JTy4EHUs U MOTJIOIIEHUS CBETa aTOMOM, IPU 3TOM
pa3nuyaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA U €T0 MaTEMAaTHUYECKOE BBHIPAKECHUE;
e pa3nIMyaTh OCHOBHBIE MPU3HAKY IJIAHETAPHOI MOJIEIN aTOMa, HYKJIIOHHOH
MO/IEIM aTOMHOTO S7pa;
® [IPUBOJUTH IPUMEPHI MPOSBICHUS B IPUPOJAE U MPAKTUYECKOTO UCIIOIb30BAHUS
PalMOaKTUBHOCTH, SAEPHBIX U TEPMOSAEPHBIX PEAKLUH, CIEKTPaIbHOTO aHAIN3A.
BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:



® JICIIOJIb30BAaTh HOHy‘ICHHBIC 3HAHUA B HOBCGI[HGBHOP’I JKHN3HU HpI/I O6paH_[eHI/II/I C
npubopaMu M TEXHUYECKHMMHU YCTPOWCTBAMH (CUETYMK HOHU3HMPYIOMIMX YaCTHIl, TO3UMETp), IS
COXPAHEHUS 3I0POBbS U COONIOICHUSI HOPM DKOJIOTUYECKOTO MMOBEACHHS B OKPYXKAIOICH cpejie;
® COOTHOCHUTH 3Heprmo CBSI3H1 ATOMHBIX ;mep C I[e(i)eKTOM MacCCHI,
L] HpI/IBO[[I/ITb HpI/IMepr BIIMAHUA paI[I/IOaKTI/IBHBIX HBHy‘{eHI/Iﬁ Ha XUBBIC
OpFaHI/ISMbI; IIOHUMATh HpI/IHI_II/IH ﬂeﬁCTBHH Z[O?;I/IMCTpa )41 pa3JII/I'-IaTB YCJ'IOBI/ISI €ro UCII0JIb30BaHUA,
® J[IOHHUMATh 3KOJIOTHUYCCKHUEC HpO6JI€MBI, BO3HHUKAKIIIHNEC HpI/I HCIIOJIB30BAHUHN
ATOMHBIX BHCKTpOCTaHHHﬁ, n IIyTH peHIeHI/Iﬂ 9TUX HpO6HeM, HepCHeKTI/IBBI HCIIOJIB30BAHUA
VIPaBISIEMOTO TEPMOSICPHOTO CHHTE3a
DJIeMeHThbI ACTPOHOMMH
BhInyCKHHUK HAYYHTCSI:
L] YKaBI)IBaTI) Ha3BaHUJI IIJIAHET COHHG‘IHOf/’I CHUCTEMBI, pa3JII/I‘-IaTI) OCHOBHBIC
MIPU3HAKKA CYTOYHOTO BpallleHus 3Be3/HOTO Heba, ABrkeHus JlyHbl, CoHIA U MJIaHET OTHO CUTEIBHO
3BE3/;
® [IOHMMATh Pa3IU4MsA MEXAY IeIMOLEHTPUYECKON U F€OLICHTPUYECKON
CHUCTEeMaMH MHUPA;
BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:
® yKa3bIBaTh O0IME CBOMCTBA U OTINYUS IJIAHET 3€MHOM IPYMIbI U TUIAHET-
ruranToB; Maibix Ten CONMHEYHOW CHUCTeMBl W OOJIBIIUX TUTAHET; IMOJIh30BATHCS KApTOW 3BE3HOTO
HeOa pu HaOJIOIEHUSX 3BE3THOTO Heoa;
® pa3IMYaTh OCHOBHBIC XapaKTEPUCTUKHU 3Be31 (pa3mep, IBET, TeMIIepaTypa)
COOTHOCHTB IIBET 3BE3JIbI C €€ TeMIIEPaTypOii;
L] pasnnanb THUITIOTE3BI O HpOI/ICXO)KI[eHI/II/I COJ'IHG‘-IHOf/i CUCTCMBI.

2.Conep:kanue yueoHoro npeamera «®@uszuka» B 7-9 kiaccax.

7 kaacc
I. BBenenue

[Ipeamer u meToapl (GU3MKU. DKCIEPUMEHTAIbHBIM METOJ HW3Y4EeHHsS mNpuponbl. M3mepenue
¢u3uveckux BenmuuuH. [lorpemHocTs w3MepeHus. (OO0oOmeHHe pe3yabTaTOB AKCIIEPUMEHTA.
Halnrogenue nmpocTedux sBICHUH M MPOIECCOB MPUPOABI C TIOMOIIBIO OPraHOB YYBCTB (3pCHHS,
cinyxa, ocsizaHusi). Vcrmonap30BaHHME TPOCTEHMIIMX H3MEPHUTEIBHBIX MPUOOpPOB. CxemaTHYECKOe
n300pakeHUE OMBITOB. METO bl MOTydeHUs 3HaHUH B pu3uke. DU3nKa u TEXHUKA.

Dponmanvuan 1abopamopnan pavoma.

1.OnpeneneHue 1EHBI JSICHUS U3MEPHUTEIILHOTO TTprbdopa.

I1. IlepBoHayaNbLHBIE CBEICHHUSI 0 CTPOEHUM BelleCTBA.

['mnore3a o nAMCKpeTHOM cTpoeHuU BemiecTBa. Mouekynbl. HenpepblBHOCTh M XaOTUYHOCTh
nBukeHus yacTtuil BemiectBa. uddys3us. bpoyHoBckoe nBmwxkeHue. Monenu rasza, XUIKOCTH H
TBepAoro Ttena. B3aumopeiicTBue dyacTull BeliecTBa. B3anMHOE NPUTSHKEHHME W OTTaJKUBAHHUE
MoJieKyJsl. TpH COCTOSIHUS BEIECTBA.

@ponmanvuaa nadbopamoprnan padoma.

2.13mepeHne pazMepoB MajbIX TeNl.

II1. B3aumoneiictBue Tes1. Mexannueckoe ABHKEHUE. PaBHOMEpHOE U HE PAaBHOMEPHOE JIBUIKEHHUE.
Ckopocte. Pacuer nyrm u BpemeHu [ABWKeHUA. Tpaekropus. I[IpsMonuHeliHOe IBHU)KEHUE.
B3aumopencrteue ten. Muepuusa. Macca. IlnotHocTs. M3MepeHne maccbl Tena Ha Becax. Pacuer
Maccel U oO6beMa mo ero TOTHOCTH. Cuna. Cunbl B OpPUPOJE: TATOTCHUS, TSHKECTH, TPEHUS,
ynpyroctd. 3akoH ['yka. Bec tena. CBsA3b MeXIy CHUIOW TSKECTHM M Maccoil Tena. JluHamomerp.
CrnosxeHue IByX CHJI, HAallpaBJICHHBIX IO OAHOM mpsiMoil. Tpenne. Yopyras aedopmarusi.
Dponmanvusvie nadopamopHsie padomol.

3.M3MepeHune Macchl Tella Ha PhIYaXHBIX BECaX.

4.V3mepenue oobema Tena.

5.0mnpenenenyie MIOTHOCTH TBEPAOTO BEIIECTBA.



6.I'pagynpoBanue NpyKUHbI U U3MEPEHHUE CUIJI TUHAMOMETPOM.

IV JlaBienue TBepAbIX TeJ, skuakocreil u ra3zom. Jlasienue. OmnbiT Toppuuemnu. bapomerp-
anepous. ATMocepHOe JaBICHHE HAa PA3IMYHBIX BbIcOTaX. 3akoH [lackans. CriocoObl yBeIUYeHUS U
yMeHblleHus: JaBieHus. JlaBinenue raza. Bec Bo3ayxa. Bosaymnas o6osouka. M3mepenue
atMocdepHoro namienus. MaHomerpsl. [lopmHeBo#t kuakocTHBI Hacoc. [lepemada maBieHus
TBEPJBIMH TEJIAMHU, KUIKOCTSIMU, razamu. J[elicTBUE KUAKOCTA U Ta3a Ha MOrPYKEHHOE B HUX TEJO.
Pacuer nmaBieHust JKMAKOCTH HA THO M CTeHKH cocyna. CooOmaroniie cocyasl. ApXumenoBa Cuia.
I'mppasnnuecknii npecc. IlnaBanue ten. [naBanue cynos. Bo3myxomuiaBanue.

Dponmanvuasn n1abopamopuasn paboma.

7.0npeneneHue BEITAIKUBAIOIICH CHIIBbI, IEHCTBYIOIIEH HA IOTPY>KEHHOE B KUJIKOCTH TEJO.
8.BrIsicHeHHE YCIIOBHIA ITaBaHUS TeJa B KHUIKOCTH.

V. Pabdora m mMomHoctb. JHeprusi. Pabora. MomnHocts. Oneprus. Kunetnueckas sHeprus.
[TorenumanpHas 3HEprusa. 3aKOH COXpaHEHUs: MexaHuueckoil sHepruu. [Ipocteie mexanusmel. KIT/]
MexaHu3MoB. Peruar. PaBHoBecue cumi Ha pblyare. MOMEHT cuiibl. Ppluaru B TEXHUKE, OBITY H
npupoje. [IpumeHeHne 3akoHa paBHOBECHsI ppluara K 0J0Ky. PaBeHCTBO paboT mpH HCNOIb30BaHUU
MPOCTBIX MEXaHU3MOB. «30JI0TOE€ IIPABUIIO» MEXAHUKHU.

@Dponmanvuasn n1abopamopuasn paboma.

9.BeIsicHeHHE yCTOBUS pABHOBECHSI phlyara.

10.0Onpenenenne KII/] npu noaseme no HAKJIOHHOM MJIOCKOCTH.

8 kuace

IToBTOpEeHue marepuasa 7 Kiacca

I. TensioBbIE sIBJIEHUS

Bayrpennsis sueprus. TemmoBoe paBwxkenue. Temmeparypa. Temnonepenaya. HeoOpatumocts
nporuecca teruionepenadr. CBsi3b TeMIlepaTypbl BEIECTBA C XAOTHUECKHUM JBIKEHHEM €ro YacTHII.
CrocoObl U3MEHEHHsI BHYTpeHHEH sHepruu. TeronpoBoaHOCTh. KoaudecTBO TEIoTh. Y aenbHas
teroeMKocTh. KonBeknus. M3mydeHne. 3aKOH COXpaHEHMsS SHEPrMU B TEIUIOBBIX IPOIECCaX.
[InaBnenue u KpucTammuzanus. YaenpHas Temora miasieHus. ['paduk miaBieHus U OTBEpAEBaHUS.
[IpeoOpa3oBanue HHEPruM TMPH HM3MEHEHMSIX arperaTHOro COCTOSIHUS BemlecTBa. lcmapenue u
KOHJIeHCcalus. YenbHas TeroTa mnapooOpa3oBaHus U KoHJeHcanuu. Pabota mapa u rasza mpu
pacmupennu. Kunenue *uakoctd. BiaxxHocTe Bo3ayxa. TermoBble IBUTaTeNd. JHEPTHS TOIUIMBA.
VY nenbHas TEI0TA CrOPAHHUSL.

ArperatHbie coctosiHus. IIpeoOpa3zoBanue »Hepruu B TeruioBbiX aABuratessix. KIIJ[ temmoBoro
JBUTATEJS.

Dponmanvuan 1abopamopnan pavoma.

2.CpaBHEHHE KOJIMYECTB TEIJIOTHI IPU CMEIIMBAHUM BOJbI PAa3HOU TEMIIEPATypHI.

3.M3MepeHune yienbHON TEMII0EMKOCTH TBEPIOTO TEA.

1. DulekTpHYecKHe IBJIEHUS U JJIEKTPOMATHUTHBIE SIBJICHUS

DnekTpu3aius Tell. DJIEeKTpUYecKuil 3apsia. B3aummopnelictBue 3apsnoB. [[Ba BuUIa 31€KTPUUECKOTO
3apsana. JIMCKpeTHOCTh AJIEKTPUYECKOro 3apsia. OJNEKTPOH. 3aKOH COXPAHEHUs 3JIEKTPUUYECKOTO
3apsga. OnekTpudeckoe rmose. Onekrpockorn. Ctpoenne atoMoB. OObBSICHEHHE SIEKTPUUYECKUX
sBiaeHud. [IpoBOJHUMKM M HENPOBOAHMKU AIIEKTpUuYecTBA. JlelicTBHE SJIEKTPUYECKOTO MO Ha
ANEKTPUYECKHUE 3apsA/bl.

[TocTosiHHBIN daekTpUuYecKui TOK. VICTOUHMKHM 3JeKTpuyeckoro Toka. Hocutenu cBOOOIHBIX
ANEKTPUUECKUX 3apsAJIOB B MeETallaX, XKUIAKOCTAX M razax. JJEeKTpUYecKas Lelb U €€ COCTaBHbIE
yactu. Cuna Ttoka. Eaununel cuibl Toka. Amnepmerp. M3mepenue cunbl Toka. Hampsbkenue.
Enunuuer Hanpsokenus. BoneTvmerp. W3mepenne HanpspkeHUs. 3aBUCHUMOCTh CHIIBI TOKa OT
HaIpsKEHUS.

Conporusnenue. Equnniibsl conpotuBienus. 3akoH Oma i yyacTKa 3JIeKTpUuecKou nenu. Pacuer
CONPOTHUBIICHUSI TPOBOJIHUKOB. YJElIbHOE compoTuBieHue. [Ipumepbl Ha pacueT CONpPOTUBIEHUS
MPOBOJIHUKOB, CHJIBI TOKa W HampsbkeHus. Peoctatel. [locnenoBarenbHoe W mapajljielibHOE
COEIMHEHHUE MPOBOAHUKOB. JI€HCTBUS 3IEKTPUUECKOTO TOKA

3akon JIxoyns - Jlenma. PaboTa siekTpuueckoro Toka. MOIHOCTh 3MEKTPHUECKOTO ToKa. EarHUIIBI
paboThl IJEKTPUUYECKOTO TOKA, MPHMEHsSEeMble Ha MpakTuke. CUYETUHK SIEKTPUUYECKON DHEPTHUH.
DneKTpoHarpeBarebHbIe MPUOOPHI. PacdeT anekTposHeprun, moTpedasieMol OBITOBEIMH MPUOOPAMH.



HarpeBanue mpoBOJHUKOB 3JEKTPUUECKUM TOKOM. KOJIMYECTBO TEMIOTHI, BBIAEISIEMOE IPOBOJHUKOM
¢ TokoMm. Jlamma HakanuBanud. Koporkoe 3ambikanue. IIpegoxpanurenn. MarnutHoe moJe.
MaruuTHOE 1MOJie OPSAMOTO TOKAa. MAarHuTHble JIMHUKA. MarHuTHOE MOJIE KATYIIKH C TOKOM.
ONEeKTpOMarHuTbl U MX HOpuUMEHEHMs. [loCTOsHHbIE MarHuThl. MarHuUTHOE TII0JIE€ TMOCTOSIHHBIX
MarHutoB. MarnutHoe mnojie 3emid. JlelicTBUE MArHUTHOTO TIOJII Ha MIPOBOJHUK C TOKOM.
DNEeKTPUYECKUN IBUTATETb.

@Dponmanvusle 1a00pamoprvle padomal.

4.COopKa dIIEKTPUYECKOH TeTI M U3MEPEHHE CHJIBI TOKA B €€ Pa3IMYHbBIX yIaCTKaX.

5.M3MepeHne HalpsKEHUS Ha PA3JIMYHbBIX YYACTKAX 3JIEKTPUYECKON LIETIH.

6.PerynupoBaHue cuibl TOKa pEOCTaTOM.

7.113mepeHne conpoTUBIIEHHS IPOBOIHUKA IIPU ITOMOLIY aMIIEPMETPA U BOJIbTMETPA.

8.M3mMepeHue MOITHOCTH U pabOThI TOKA B 3JIEKTPUUYECKOH JIaMIIe.

9. Coopka >7EeKTpOMarHiTa U UCIbITAaHUE €ro JCHCTBUSI.

10. M3yueHue 3MeKTpUUECKOT0 JBUTATENS MOCTOSHHOTO TOKa (Ha MOJIEINN).

I11. CBeTOBBIE sIBJICHUS.

Hcrounuku cBera.

[IpsimosuHEtHOE pacnpoCTpaHEeHUe, OTpakeHUe U IpejomiieHue cBera. JIyd. 3akoH OTpakeHUus
cBeta. Ilnockoe 3epkano. JIunza. Ontuueckas cuna JuH3bL. M300pakeHue naBaeMoe JUH3OM.
N3mepenue (okycHOro pacctosHus cobuparouieil nauu3bl. Ontuyeckue npubopsl. [71a3 u 3penue.
Oukwu.

Dponmanvhsie 1abopamopuvie padomol.

11.M3yueHne 3aKOHOB OTpaKEHUs CBETA

12.HabnroneHue siBeHUs MPEIOMIIEHUS CBETa

13.ITonyuenune n300paskeHUsI TPY TTOMOIIIH JTUH3HI.

9 kaacce

(66 uwacos, 2 yaca B HeJIEITIO)

IToBTOpeHue maTrepuaJsa 8 kiacca

I. 3axoHbI B3anMoJeliCTBHA U ABUKCHUS TeJl.

MarepuanbHass Touka. Tpaektopusa. Ckopocts. Ilepememenune. Cuctema otcuera. OnpeneneHue
KOOpJIUHATBl JBIKYIIEro Tena. ['paduky 3aBUCMMOCTH KHHEMATHUYECKUX BEJIUYHH OT BpPEMEHHU.
[IpsimonuHeitHoe  paBHOYCKOpeHHOe  jBiKeHue. CKOpPOCTh  PaBHOYCKOPEHHOIO  JIBUYKEHHUSI.
[lepemerienue mpu paBHOYCKOPEHHOM JABIKeHHU. OrmpeneneHUEe KOOPAUHATHI JBUXKYIIETO Tea.
I'padukn 3aBUCHMOCTH KHHEMATHUECKUX BEIMYMH OT BpeMeHH. YckopeHue. OTHOCUTENBHOCTb
MEXaHUYECKOTO ABIKeHUs. MlHepuinanpHas cucrema oTcyera.

[TepBriii 3akon HeroTtona. Btopoii 3akon Hetorona. Tperuii 3akon Hprorona. CBoOoHOE TajaeHUE
3akon BcemupHoro Tsarorenusi. KpuBonuHeiiHoe aBwkeHue JIBI)KEHHE 1O OKpPY>KHOCTH.
UckycctBennsie cnytHukd 3emiu. Pakersl. Mmmynbe. 3akoH coXpaHeHHs] MUMITYlbca. PeakTHBHOE
nBukeHue. J[BrkeHue Tena OpOIIEHHOTO BEPTUKAIbHO BBEpX. J[BHKeHHE Teia OpOIIEHHOTO MOJ
yIJI0M K TOPU3OHTY. [IBMkKEHHE Tesia OpOLIEHHOTO TOPU30HTAIBHO. Y CKOpPEHHe CBOOOIHOTO MaJeHUS
Ha 3emMJie ¥ IPYTuX MIaHeTax.

@ponmansvusle n1adopamopHvle padGomal.

1. UccnenoBanue paBHOYCKOPEHHOTO JBM)KEHHSI 0€3 Ha4aTbHOM CKOPOCTH.

2.VI3mepeHne ycKOpeHusi CBOOOIHOTO MMaIeHUSI.

Il. Mexanuuyeckue KoJe0aHUS M BOJIHBI. 3BYK.

Mexannyeckue konebanusa. Ammnutynaa. [lepuon, yactora. CBoboaubie konebanus. KonebaTenbHble
cucteMbl. MasTHUK. 3aBUCHUMOCTh MEpPHOJAa W YacTOThl HHUTSHOTO MAasTHHKA OT JUITMHBI HUTH.
[IpeBpaienue >HEpruu Npu KolebaTredbHOM JBHKEHUH. 3aryxarolue kosieOaHusi. BeiHyXIeHHbBIE
konebanus. Mexanndyeckue BONHBL. JlnmmHa BonHbL. [IpogonibHbIE M MonepedHble BOJHBL. CKOPOCTH
pacmpocTpaHeHus BOJIHBL. 3BYK. BeicoTa u TemOp 3Byka. [ poMkocTh 3Byka/ PacmpocTpanenue 3Byka.
Ckopoctb 3Byka. OTpakeHue 3Byka. 9xo. PezoHaHc.

Dpoumanvuasn n1abopamopuasn paboma.

3.UccnenoBanne 3aBHCHUMOCTH TIEpUOJAa M YaCTOThIl CBOOOJHBIX KOJEOAHWNM MaTeMaTH4eCKOro
MasiTHUKA OT €rO JIUHEI.



I11. DjieKkTpoMarHuTHbIE SIBJICHUS.

JleiicTBre MarHUTHOTO TIOJII HA 3JICKTPUUYECKUE 3apsibl. [ 'padudueckoe M300paKeHUE MArHUTHOTO
noysi. HampaBieHnue Toka v HampaBJIeHUE €ro MarHUTHOTO noJist. OOHapyXKeHHe MarHUTHOTO TOJISI TIO
€ro JeMCTBUIO Ha 3IeKTpuuecKuil ToK. IIpaBuio neBoit pyku. MarHUTHbINA OTOK. DJIEKTPOMArHUTHAS
MHIYKUUS. SIBIEHUE 3JIEKTpOMarHuTHOM MHAYKUUHU. [lonydeHre nepeMeHHOro 3JIeKTPUYECKOTo TOKA.
OnexTpoMarHuTHoe nose. HeonHopoaHoe U HeoqHOpoAHOE MoJie. B3auMOCBA3bh 3JIEKTPUUECKOTO U
MarHUTHOTO MOJIEW. DJIEKTPOMAarHUTHbIE  BOJIHBL. CKOPOCTh PaclpoCTpaHEHUs JIEKTPOMATHUTHBIX
BOJIH. DJIEKTPOABUTATENb. DIIeKTporeHeparop. CBET — 3JIeKTpOMarHuTHasi BOJIHA.

@Dponmanvuasn n1abopamopuasn paboma.

4.VI3yyeHue sIBIECHUS dJIEKTPOMArHUTHON UHIYKIIMH.

I V. Ctpoenne aToma u aTOMHOI0 siipa

PagnoaktuBHOCT. Anbga-, 6erTa- M ramMma-usinydeHrne. OIBITBI MO0 PAaCCEHBAHUIO aib(a-uyacTHII.
[InanerapHas monenb aroma. AToMHOe siapo. I[IpoToHHO-HEWTpoHHas Mojenb sapa. Meromb
HaOJIOJICHUS] U PETUCTPALIMU YacTULl. PannoakTuBHBIE IPEBpaleHHs. DKCIIEPUMEHTAIbHBIE METO/IBI.
3apsina siapa. MaccoBoe uucio siapa. Snepusie peakiuu. denenne u cuntes saep. CoxpaHeHue 3apsiaa
U MaccoBOTO YHUCJAa NPU SAEPHBIX peakuusx. OTKppITHE NPOTOHA U HEUTpOHA. SlepHbIE CHJIBL.
DHeprus CBS3U YacTHI] B si/Ipe.

Oueprus cBs3u. Jledexkr macc. Boiaenenue sHepruu npu JIeNeHUH U cuHTe3e anep. Vcnonb3oBaHue
sanepHoit sHepruu. Jlozumerpus. Snepusiii peakrop. [IpeoOpasoBanue BHyTpenHel sHepruu suep B
AIEKTPUYECKYIO SHEPTHI0. ATOMHAs SHEpreTuka. TepmosimepHble peakiuu. buonornueckoe nericTBue
paananuu.

Dponmanvuan 1adopamopnasn pavoma.

5.M3yuyenue nenenus sapa aroma ypaHa o ¢ororpaduu TpeKos.

6.13yduenne TpeKoB 3apsKEHHBIX YaCTHUIl IO TOTOBBIM (hoTorpadusm.

V. Ctpoenue u 3Bosouns Beesiennoi

Cocras, cTtpoeHue u npoucxoxjaecHue ConHedHoM cucteMbl. bosbiimne tena CoMHEYHON CUCTEMBI.
Mareie tena CosiHeuHOM cuctembl. CTpoeHue, n3inydenue u 3posronus ConHia u 38e31. CTpoeHue u
3BoJIIONHA BeeeHHo.

O6o0maronee noBTopeHue Kypca 9 kiacca

3.TemaTuyeckoe miIaHupoBaHue nmo gusuke 7-9 Kiaaccel.

7 kJace
Nen/m | HamumeHoBaHue TeMbl KoaunuecTBo yacoB
1 Bseaenne 4
2 ITepBoHayanbHBIC CBEICHHS O CTPOCHHUH BEIIECTBA 6
3 BzaumosericTBue Ten 21
4 JlaBnenue TBEPBIX TEI, KUJIKOCTEH U ra30B 21
5 PaboTa 1 MOIIIHOCTh 11
6 O6o0meHue 3a Kype 1
8 kmacc
Nen/m | HammeHoBaHme TeMBbI KoamuecTBo 9acoB
1 TennoBble ABICHUS 12
2 M3meHeHne arperaTHbIX COCTOSIHUI BEIIeCTBa 11
3 DJIEKTPUUYECKUE SIBICHUS 28
4 DNEKTpOMarHUTHBIE SIBICHUS S)
5 CBeTOBBIE SIBJICHUS 10
6 O0600mmenue 2
9 kaacc

‘ Ne i/ ‘ HanmeHOBaHHE TeMbl ‘ KoanyecTBo yacos




1 3aKOHbI B3aUMO/ICHCTBUS U ABWKEHUS Tell 22
2 Mexannueckue KojaeOaHust U BOJHBL. 3BYK. 11
3 DNEKTPOMAarHUTHBIE SIBJICHUS 15
4 CtpoeHue aTtoma ¥ aTOMHOTO s1Jipa 10
S) Crpoenue u 3Bostonus Beenennon 3)
6 O06o0mIeHne 3a Kype 3
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