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CocraBnena B cootBeTrcTBUU ¢ [Iporpammoit kypca @usuka. 7—9 kiaccsl : padouas nporpamma k auann YMK A. B. Ilepsimikuna, E. M. I'yTHHK

: yuebHO-MeTotmueckoe nocodue / H. B. dunonosuy, E. M. I'ytauk. — M. : [lpoda, 2017.

VY4eOHUKHU:

1. 7xnacc. «®usuka» YueOHuk 1j1s o6uieo6pa3oBarenbHbX yupeskaennit. /A.B.Ilepbimkun. - 2-€ uza. - M. : Jlpoda Beprukans 2017



2. 8xnacc. «®usrka» YueOHUK 11 001eo0pasoBaTebHbIX yupexkaenuii. /A.B.Ilepbimkun. - 2-¢ usa. - M. : Jlpoda Bepruxans 2018

3. 9xnacc. «Dusnka» YueOHuK s 06meo0pasoBarebHbx yupexaenuit. /A.B.Ilepeimukun Y. M.I'yrhuk. - 2-€ u3a. - M. : JIpopa Beptukans
2019

IL1anupyeMble pe3yJbTaThl OCBOEHHS YUEOHOI'0 NpeaMeTa:

JIMYHOCTHBIMHM Pe3yJbTATAMHU OCBOEHHSI IPOrPAMMBbI SIBJISIFOTCS:

- (dopMupoBaHHE KaYECTB MBIIJICHUS, HEOOXOIUMBIX JJISI aaNTallid B COBPEMEHHOM MHTEJUICKTYaJIbHOM OOIIIECTBE;

- (opMupOBaHUE MMO3HABATEIBHBIX HHTEPECOB, UHTEIJICKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH yUaluxcs;

- WHTEpEeC K pa3IMYHbIM BUJaM y4eOHOU JEATeIbHOCTH, BKIIIOUas 3JIEMEHTHI MPEIMETHO -UCCIIC0BATEIILCKON EeATeIbHOCTH,

- MOTHUBaIMs 00pa30BaTEIbHOM NEATETbHOCTH MIKOJFHUKOB Ha OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO MOAX0/4;

- yOeXJIEeHHOCTh B BO3MOKHOCTHU TO3HAHUS MPHUPOABI, B HEOOXOAMMOCTH Pa3yMHOTO HCHOJIB30BAHMS JOCTHXKEHUM HAyKU U
TEXHOJOTUHN JJIsl JAIbHEHUIIEro pa3BUTHs YeJIOBEYECKOT0 00IeCTBa, YBAXKEHUE K TBOPIIAM HAyKU U TEXHUKH, OTHOIIEHUE K (U3HKE
KaK 2JIEMEHTY OOIIeUeIOBEYECKOM KYJIbTYPHI;

- CaMOCTOSITEIHHOCTh B MPUOOPETEHUN HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHUN;

TOTOBHOCTH K BEIOOPY KU3HEHHOTO MMYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMH M BO3MOKHOCTSIMU;

- ¢dopMHUpOBaHUE IIEHHOCTHBIX OTHOIICHHUH APYT K APYTY, YIUTEINI0, aBTOPAM OTKPBITUN U N300PETeHUI, pe3ylibTaTaM 00yUeHUs;
- BOCTIHTAaHHE KA4YECTB JMYHOCTH, OOECIEUMBAIONINX COIMAIBHYI0O MOOWJIBHOCTH, CIIOCOOHOCTh NMPUHUMATh CaMOCTOSATEIbHBIC
peLICHUS;

- OpHEHTAalUs Ha OHUMAaHUe MPEJI0KEHUN U OLICHOK YUYUTENIeH U OJTHOKJIACCHUKOB; MIOHUMAaHUE MPUYUH ycrexa B yueoe.
MeTanpeAMeTHBIMHU pPe3yJbTATAMM U3YyYEHUS Kypca fBJfieTcA (DOPMHUPOBAHNE YHHBEPCAJAbHBIX yueOHbIX AeiicTBui (Y'Y /).

PeryastuBubie YY/I:

Yuenuk nayuumca:

* CaMOCTOSITEIFHO OOHAPYKUBATh U (HOPMYITUPOBATH YUeOHYIO MpoOIeMy, ONIpeaesaTh neisb Y /1;
* MPUHUMATH YIEOHYIO 3a/1auy U CIE0BaTh HHCTPYKIIUNA YIUTEIIS;

* IUIAHUPOBATH CBOM JICUCTBUS B COOTBETCTBHUH C YUCOHBIMH 3aJja4aMH ¥ HHCTPYKIIUEH yUUTEJIS;
* BBITIOJHATH ACHCTBUA B YCTHOH (Dopme;




* YYHUTHIBATH BBIJICJICHHBIC YIUTEIIEM OPHCHTHUPHI ICHCTBHUSA B yUeOHOM MaTepHale;

* B COTPYIHHUYECTBE C YUYHTEIIEM HAXOJIUTh HECKOJIbKO BAapHAHTOB PEIICHHs Y4eOHOH 3amadu, MPEJACTABICHHON HAa HAIJISIIHO -
00pa3HOM YpPOBHE;

* BHOCHTH HEOOXOJMMBIC KOPPEKTHBHI B JICHCTBUS HA OCHOBE MPUHATHIX MMPABUJ;

* MPUHUMATH YCTAHOBJICHHBIC NIPABUIIA B TNIAHUPOBAHUHU U KOHTPOJIE CIIOCO0a PeIIeHUS;

* OCYIICCTBIISITH TOMIATOBBIA KOHTPOJIb MO/ PYKOBOJCTBOM YYHTEIIS B IOCTYITHBIX BHIaX Y4eOHO -TI03HABATEILHOM IS TEIbHOCTH;
* BBIIBUTAaTh BEPCUU PEIICHUS MPOOJEMbI, 0CO3HABaTh (M MHTEPIPETUPOBATH B Clydae HEOOXOIUMOCTH) KOHEUYHBIH PE3yJIbTaT,
BBIOMPATH CPEJICTBA JIOCTHXKCHHS TSN U3 MPEJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSATEIBHO;

* COCTaBJIATH (MHAMBUAYAJTHLHO WIIA B TPYIIIE) TUTAH PEIICHUS TPOOIeMbI (BBITIOJTHEHUS MTPOCKTA);

* paboTas 0 TIaHy, CBEPATH CBOU JICUCTBHS C IIEIbIO ¥ MPU HEOOXOIUMOCTH MCIIPABIIATH OIMUOKH CAMOCTOSITEIIEHO (B TOM YHCIIC U
KOPPEKTHPOBATH IIJIaH);

* B JIMAJIOTE C yYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BRIOpAHHBIC KPUTEPUHU OIICHKH.

[To3znaBateannbie YY /I:

Yuenuk nayuumes:

* TIPOBOJUTH HAOIOJCHNE M SKCIIEPUMEHT T10]I PyKOBOJCTBOM YUHTEJNS; OCYIIECTBISITh MMOMCK HY)KHON HH(DOpPMAIHH, UCTIONB3YsI
MaTepuas yaeOHUKa U CBEICHUS, TIOTyYSHHBIC OT B3POCIIBIX;

* J100BIBATh HOBBIC 3HAHWS: U3BJIEKATh HH(POPMAIIHIO, TPEICTABICHHYIO B pa3HBIX opMax (TEKCT, TabIuIa, cCXeMa, HILTFOCTPAIUS U
ap.);

* mepepabaTbiBaTh TOJYYCHHYIO WH(OpMAIMIO: aHAJIM3UPOBaTh, CPABHUBATH, TPYNIUPOBATH, KilaccHHUIMpPoOBaTH M 0000IIaTh
(baKThI U SIBJICHUS, ONPEACIIATh IPUINHBI SIBICHUN, COOBITHIA.

* HCIOJIh30BaTh PUCYHOUHBIC U CHMBOJMYECKHE BApUAHTHI MATEMATUUECKOMN 3aIHCH;

* KOJIUPOBATh MHGOPMAIINIO B 3HAKOBO-CUMBOJIMUYECKON (hOpME; TIPEICTAaBIATh MH(DOPMAIIMIO B BUIE TEKCTA, TAOIHUIII, CXEMBI;

* Ha OCHOBE KOJMPOBAHUS CTPOUTH HECIOXKHBIC MOACIN (PU3NISCKUX TMOHSATUN, 3aIaYHBIX CUTYAaIIHA;

* CTpOUTH HeOOBIHE (HU3NUSCKUE COOOIICHHS B YCTHOU hopme;

* MPOBOJWUTH CpaBHEHHE (MO OJHOMY WM HECKOJBKUM OCHOBAHUSM, HATJISATHOE W IO TPEICTABICHUIO, COTMOCTABICHHE U
MIPOTHUBOIIOCTABJICHUE), TOHUMATh BBIBOJIBI, CACIAHHBIE HA OCHOBE CPaBHEHUS;

* MPOBOJUTH AHATIOTHIO M HA €€ OCHOBE CTPOUTH BHIBO/IBI;

* B COTPYIHUYECTBE C YUUTEIEM MPOBOAUTH KIACCUDUKAIIIO N3yIaeMbIX 00BEKTOB;

* CTPOWTH MPOCTHIC UHIYKTUBHBIE U ICTYKTUBHBIC PACCYKICHUS;




* OCYUIECTBIATH BEIOOP Hanbosee 3p(HEeKTUBHBIX CIIOCOOOB PEIICHUS 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBU;

* JIaBaTh OMpPEEICHHS MOHATUSIM

Kommynukatusubie YY/I:

Yuenux nayuumcsa:

*  CaMOCTOSITETLHO OPTaHM30BHIBATH yU4eOHOE B3aMMOJCWCTBHE B Tpymie (OMpeaeNtsTh OOIIME IIeNH, JOTOBAPUBATHCS IPYT C

JIPYTrOM U T. 11.);

* [PUHUMATh AKTUBHOE y4acTHE B padOTE MmapamMu U IpynIaMu, UCTIONb3Yys PEUeBbIe KOMMYHUKATUBHBIC CPEJICTBA;

* JIONYCKaTh CYIIECTBOBAHUE PA3JIMUHBIX TOUCK 3PEHUS;

*  CTPEMHTHCS K KOOPAMHAIIMH PA3JIMUHBIX MHEHUM 0 MaTEMAaTHYECKUX SBJICHUSIX B COTPYAHUYECTBE; JOTOBAPUBATHCS, PUXOIUTH
K 00IIIEMY PEeIICHHUIO;

*  HCIOJIb30BaTh B OOIIEHUH MIPaBUIa BEXKIUBOCTH;

*  HCIIOJIb30BaTh MPOCTHIE peUYEBbIE CPEJCTBA IS Mepejaull CBOETO MHEHHUS;

*  KOHTPOJUPOBATH CBOM JIEUCTBUS B KOJJIEKTUBHOM padoTe;

* TOHUMATh COJIepKaHNe BOIPOCOB M BOCTIPOU3BOIUTEH BOIPOCHI;

*  CJEIWTD 3a ICUCTBUSIMU APYTUX YUACTHUKOB B MPOIECCE KOJUIEKTUBHOM MO3HABATEIHHOM JIEATETbHOCTH;

* B IUCKYCCHUU YMETh BBIIBUHYTb aPTYMEHTHI U KOHTPAPTYMEHTHI;

* VYUUTBCS KPUTUYHO OTHOCUTHCA K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IPU3HABATh OMIMOOYHOCTH CBOETO MHEHHS U
KOPPEKTHPOBATH €r0;

* TOHHUMAS MO3UIIMIO JPYTOro, pa3inyaTh B €T0 peUr: MHEHUE (TOUKY 3PEHHs), T0KAa3aTENbCTBO (apryMEHTHI), (haKThl (THIIOTE3HI,
aKCHOMBI, TEOPHUH).

*  OCYIIECTBJIATH BBIOOP HamOoJee 3pheKTUBHBIX CITOCOOOB PEIICHMS 3a/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBUM;
*  J1aBaTh OMPEICICHUS TIOHITHUSIM.

O0mumMu npeAMeTHBIMU pe3yJbTaTaAMU 00y4eHU (PU3HKe B OCHOBHOI IIKOJIE ABJISIIOTCSH:

1.3HaHUS O MPUPOJE BAKHEUIINX (PUINYECKUX SBICHHUNA OKPYXKAIOMET0O MHUpPAa M TMOHUMAHHE CMBICIAa (PU3MUECKHX 3aKOHOB,
PACKpBIBAIOIIUX CBSI3b HM3YUYCHHBIX SIBIICHUI; YMEHHS TMOJIb30BAaThCS METOJIaMH HAYYHOTO HCCJIEAOBaHUS SIBICHUN MNPUPOMIBI,
MPOBOJINTH HAOJIIOACHUS, TUIAHUPOBATh M BBINOIHATH AKCIEPUMEHTHI, 00padaThIBATh PE3YyJbTAaThl HU3MEPEHUH, MPEICTaBIATH
pe3yAbTaThl U3MEPEHUM C MOMOIIBIO Ta0IuI, rpaduKoB U (HOPMYII, OOHAPYKUBATH 3aBUCUMOCTH MEXKY (PU3NUECKUMU BETUYUHAMU,
OOBSICHSITD MOJTYYEHHbIC PE3YJIbTAThI U JAEJAaTh BHIBOAbI, OLIEHUBATH I'PAHUIIBI OTPEITHOCTEHN pe3yIbTaTOB U3MEPEHU;



2.yMEHHSI TPUMEHATH TEOPETUUYECKHUE 3HAHUS 1O (PU3MKE Ha MPAKTUKE, peniaTh (U3NIECKUE 3a7a4i Ha IPUMEHEHHUE MOTyUYeHHBIX
3HaHUMW; D.yMEHUS U HABBIKU MPUMEHSTH MOJTYyUYEHHbIC 3HAHUS JIJI1 OOBSICHEHUS] IPUHIIUIIOB IEUCTBUSL BAXKHEHIITUX TEXHUYECKUX
YCTPOUCTB, pPELICHUs] MPAKTUYECKUX 3ajlady TMOBCEIHEBHOW XKU3HH, oOecrieueHuss Oe30MacHOCTH CBOEH >KU3HM, PalMOHAIBLHOTO
MIPUPOAOTIOIBL30BAHUS M OXPAHBI OKPYKAIOIIEH CPEJIbL;

4. dbopmupoBaHue yOSKJICHHUS B 3aKOHOMEPHOM CBSI3U U MO3HABAEMOCTH SIBJICHUW MPUPOJIbI, B 00BEKTUBHOCTH HAYYHOT'O 3HAHMUSI, B
BBICOKOH IIEHHOCTU HaYKHU B PA3BUTUU MATEPUAIBHON U TYXOBHOM KYJIBTYPHI JTIOJEH;

5. pa3BUTHE TEOPETHUYECKOI'0 MBIIIJIEHUS Ha OCHOBE (DOPMUPOBAHUS YMEHHUH yCTaHABIUBATh (DAKTHI, pa3iaudyaTh MPUYUHBI U
CJIECTBHUS, CTPOUTH MOJCIHM M BBIJIBUTATh THUIIOTE3bI, OTHICKMBATh W (HOPMYIMPOBATH JOKA3aTEIbCTBA BBIIBUHYTHIX THUIIOTE3,
BBIBOJUTH U3 DKCIIEPUMEHTAIBHBIX (DAKTOB M TEOPETUUECKUX MOJICNICH (PU3HUECKHE 3aKOHBI;

6. KOMMYHUKATUBHBIC YMEHUS JOKJIQJbIBaTh O PE3yJibTaTaX CBOETO UCCIICIOBAHMS, YY4aCTBOBATh B JUCKYCCHHU, KPATKO M TOYHO
OTBEYaTh Ha BOMPOCHI, UCTIOJIB30BATh CIIPABOYHYIO JINTEPATYPY U IPYTUe UCTOUHUKU UHPOpMAITIH.

IIpenmeTHbIe pe3yabTaThl H3ydenus Guzuku 7-9 kiaacc:

BhInyCKHMK MOJYYHT BO3MOKHOCTh HAYUYNTHCH:

coO01aTh paBMIIa 0€30MaCHOCTH M OXpaHbl Tpya pu padoTe ¢ yueOHbIM U TaO0PATOPHBIM 000PYAOBAHUEM;

MOHUMATh CMBICTT OCHOBHBIX (DU3MYECKUX TEPMHUHOB: (PU3NYECKOE TeNO, (U3NUECKOoe IBIeHHE, (PrU3ndeckas BEIMUUHA, €TUHUIIBI
U3MEPEHUS;

pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIHM (U3HMYECKUX METOJIOB; aHAIU3UPOBATH OTIEIBHBIC ATAIlbI
NPOBEJICHUS UCCIEAOBAHUI U UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOJCHUIN U ONIBITOB;

CTaBUTH OIBITHI MO UCCIEAOBAHUIO (PU3MUECKUX SBICHUNA WM (PU3NYECKUX CBOMCTB TeN 0€3 MCIOIb30BaHUS MPSMBIX U3MEPEHUI;
pu 3ToM (hopmynupoBaTh IpodIeMy/3aaady yueOHOTO IKCIIEPUMEHTA; COOMpaATh YCTAHOBKY U3 MPEIOKEHHOTO 000pYIOBAHUS;
MIPOBOJUTH OTBIT U (HOPMYITUPOBATH BHIBOIBI.

MOHUMATh POJIb SKCIIEPUMEHTA B TIOTYYCHUH HAYYHOU MH(OPMAIINH;

MIPOBOJIUTH MPSIMBIE U3MEPEHUS (PU3NUECKUX BETUYMH: BpEMsl, PACCTOSIHHE, Macca Tena, o0beM, cujia, TeMIepaTypa, atMochepHoe
JaBJICHUE, BIAXXHOCTh BO3/IyXa, HAMPSHKEHUE, CHJIa TOKA, PaAUaIlMOHHBIN (OH (C MCTIOIB30BAHUEM JI03UMETPA); MPU 3TOM BHIOUpATH
ONTUMAaJIbHBIN CIOCOO U3MEPEHHUS U UCIIOJIB30BAaTh MPOCTEUIIINE METO/IbI OIIEHKH MOTPEITHOCTEN U3MEPEHUM.

MTPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3HUECKUX BEJTUYHUH C UCTIOIB30BAHUEM MPSMbBIX U3MEPEHUI: TIPH ’TOM KOHCTPYHPOBAThH
YCTaHOBKY, (DUKCUPOBATH PE3YIHTATHI MOTYYCHHON 3aBUCUMOCTH (PU3HYECKUX BEIUYHMH B BUE TaOIUIl U rpad)UKOB, J1€71aTh BEIBOIBI
0 pe3yJibTaTaM HCCIIEIOBAHMUS;

MIPOBOJINTH KOCBEHHbIEC U3MEPEHUS (PU3NUECKUX BEJIMUMH: TIPU BHIMIOJIHEHUN U3MEPEHUI cOOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY,



cilenys TPEIJIOKCHHOW WHCTPYKIIMH, BBIYHCIATH 3HAUCHUE BEIWYMHBI W aHAJIU3UPOBATH TOJYYCHHBIC PE3YIbTaThl C YYETOM
3aJJaHHOW TOYHOCTHU U3MEPEHUN;

aHAJM3UPOBATH CUTYAIIUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, Y3HaBaTh B HUX MPOSBICHNE U3YYCHHBIX (PU3HUECKUX SIBICHUN
WM 3aKOHOMEPHOCTEH U IPUMEHSATH UMEIOIINECS 3HAHUS JJIs1 X 00BSICHCHUS,

NOHMMATh TPHHIMIBI JEHCTBUS MAIWH, MPUOOPOB W TEXHUYECKUX YCTPOMCTB, YCIIOBHUS HMX O€30MAaCHOTO HCIIOIh30BAaHUS B
TIOBCETHCBHOM JKU3HM,

UCIIOJIb30BaTh MPH BHITIOJIHCHUH YYCOHBIX 33724 HAYYHO-TIOMYJIIPHYIO JIATEPATypPy O (PU3NUCCKUX SIBICHUAX, CIIPABOYHBIC
MaTepuabl, pecypcsl MHTEpHET

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCS

0CO3HAaBaTh [IEHHOCTh HAYYHBIX MCCIEAOBAHUH, POTh GU3NKH B PACIIUPECHUU MPEICTABICHHUI 00 OKPYKAIOIIEM MHUPE U €€ BKJIA]] B
yIydIIeHHE KauecTBa )KU3HH,

UCIIOJIb30BaTh MPUEMBI MOCTPOEHUSI (U3MUECKHX MoOjeNieH, Moucka U (GOPMYIUPOBKH TOKA3aTENbCTB BBIABUHYTHIX THIOTE3 U
TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMITMPUYECKU YCTAHOBICHHBIX (PAKTOB;

CpPaBHUBATh TOYHOCTb U3MEPEHUS (PU3NYECKUX BEIMYUH 0 BETUYMHE WX OTHOCUTEIHHOM MOTPEIIHOCTH MPHU MPOBEACHUH TPSIMBIX
U3MEPEHU;

CaMOCTOSITETILHO TPOBOJUTH KOCBEHHBIE HM3MEPEHUS M HCCIEAOBaHUS (PU3NYECKUX BEIMYUH C HCIOJIB30BAHHEM Pa3ITUYHBIX
crioco00B M3MepeHus: (PU3MYECKUX BEJIWUYHUH, BBIOMpATh CPEJCTBA M3MEPEHUS C YYEeTOM HEOOXOIUMON TOYHOCTH H3MEPCHHI,
000CHOBBIBATh BHIOOp Crioco0a M3MEpeHusl, aJIeKBaTHOTO MOCTABIEHHON 3a7a4ye, MPOBOJUTh OLIEHKY JOCTOBEPHOCTH MOITYYEHHBIX
PE3YIIbTATOB;

BOCIIPHHUMATH HH(MOPMAITNIO (PU3NYECKOTO COJEPKaHUS B HAYYHO-TIOMYJISIPHOM JINTEpAType U CPEACTBAX MACCOBOM MHGOPMAIIHH,
KPUTUYECKU OIICHUBATH MOJYYCHHYIO HHPOPMAIINIO, AHAIM3UPYS €€ CoJlepKaHue U JaHHbIe 00 NUCTOYHUKE MH(HOPMAITHIH;
co37aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIIEHUS O (PU3NYECKUX SBJICHHUSIX HA OCHOBE HECKOJIBKUX HCTOYHHKOB
uH(OpMAITNH, COTTPOBOKIAThH BBICTYIIJICHUE TTPE3EHTAIIMEH, YUUTHIBAsI OCOOEHHOCTH ayJUTOPUN CBEPCTHUKOB.

Conep:xanue yueOHOT0 npeaMera

Mexannueckue siBJeHHS.

BbInyCKHMK HAYYHUTCS:

pacino3HaBaTb MCXaHUYCCKHUC ABJICHUSA U O6’B}ICH$ITB Ha OCHOBC UMCHOIIIUXCS 3H21HHI>1 OCHOBHBEIC CBOﬁCTBa HJIN YCJIOBUA IMPOTCKAHMUA



ATUX SIBJICHUW: PAaBHOMEPHOE M HEPABHOMEPHOE ABWKECHUE, PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJMHENHOE IBHXKEHUE,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBUKEHHUS, CBOOOJHOE TMaJIeHHUE TeJ, PAaBHOMEPHOE IBIKEHHE IO OKPYKHOCTH, HHEPIIHS,
B3aMMOJICHCTBUE TeJI, PEaKTUBHOE JBIKCHUE, Tepefada JaBJICHUS TBEPIbIMU TEJIaMM, >KUJKOCTSIMU W Ta3zaMmH, aTMocdepHoe
JaBJICHUE, TIJIaBaHUE TEJI, PABHOBECUE TBEPABIX TEJI, UMEIOIINX 3aKPEIUICHHYIO OCh BpaIlleHUs, KOJIeOaTeIbHOE ABUKEHUE, PE30HAHC,
BOJIHOBOE JIBMKEHUE (3BYK);

OMUCHIBATh U3YUYEHHBIC CBOMCTBA TEJI U MEXaHUUECKUE SIBJICHUS, UCTIONB3Ys (DU3NUeCcKre BETUYUHBI: TyTh, IEpEMEIIEHNUEe, CKOPOCTh,
yCKOpEHHUe, Neproj] o0palieHus, Macca Teja, MJIOTHOCTh BEIIeCTBa, Cujla (Cuiia TSHKECTH, CUJla YIIPYTOCTH, CUJla TPEHUs ), 1aBlICHUE,
UMITYJIbC Te€Jla, KUHETWYEeCKash SHEprus, MOTCHIMAIbHAs DHEPrus, MexaHudeckas pabora, mexaHudeckas MoiiHocTh, KIIJI mpu
COBEpPIICHUU PabOThI C MCIOJIL30BAHUEM MPOCTOTO MEXaHWU3Ma, CUJla TPEHUsI, aMITUTY/1a, IEPUOJI M YacToTa KojeOaHuM, IauHa
BOJIHBI U CKOPOCTh €€ paclpOCTpaHEHUS; MPU ONMUCAHUU MPABWIBHO TPAKTOBATH (PU3UUYECKUM CMBICT UCIOJIB3YEMBIX BEJIMUMH, UX
0003HaYCHUS ¥ CIMHUITBI U3MEPEHUS, HAXOIUTh (hOPMYJIbI, CBSA3BIBAIONIME JAHHYIO (U3UUECKYIO BETMYUHY C IPYTUMHU BETUIMHAMH,
BBIUUCIISITH 3HaUE€HHUE (PU3NUECKON BEJIMYUNHBI;

aHAIM3UPOBATH CBOMCTBA TeJl, MEXaHUYECKHE SIBJICHUS M MPOIIECCHI, UCTIONB3Ysl (PU3nUYecKre 3aKOHbI: 3aKOH COXPAaHEHHUs YHEPTHUH,
3aKOH BCEMHUPHOTO TATOTECHUS, IPUHITUIT CYTIEPIIO3UIINU CUJI (HaX0XAeHUe paBHoIecTBYomel cuibl), |, II u 111 3akonsr HetoToHa,
3aKOH COXpaHEHUs UMIyJbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena; Mpu 3TOM pPa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa;

pa3nu4aTh OCHOBHBIC MPU3HAKU U3YUYEHHBIX (DU3UYECKUX MOJIeTICH: MaTepralibHasi TOUKA, MHEPIHAIbHAs CUCTEMA OTCUYETA; PeIIaTh
3a/lauu, UCTIONB3Ys (PU3ndYecKre 3aKOHbI (3aKOH COXPAHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUI CYNIEPTIO3UIINU CHUII,
I, Il u Il 3akoHb1 HproTOHA, 3aKOH COXpaHEHHsS WMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u GOPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKHUE BETUYHHBI (MIyTh, CKOPOCTh, YCKOPEHUE, Macca Teja, INIOTHOCTh BEIIECTBA, CUJIA, JIaBIICHUE, UMITYJIhC
TeNa, KWHETUYECKas DSHEPrus, MOTCHIMAbHAs DJHEPrus, MeXaHuWdeckas paboTa, MexaHuuyeckas MomHocTh, KIIJ[ mpoctoro
MEXaHM3Ma, CHJIa TPEHUS CKOJIbKEHUS, KO PUIIMEHT TpeHUs, aMIUIUTY/1a, IEPUOJT U YacTOTa KoJeOaHu, IJTMHA BOJTHBI U CKOPOCTh
€€ pachpoCTpaHEHHMs): HA OCHOBE aHAJIM3a YCJIOBHS 3aJladyd 3alKChIBaTh KPATKOE YCJIOBHE, BBIICISATH (HU3UYECKUE BEITUUYUHBI,
3aKOHBI W (HOPMYJIBI, HEOOXOIUMEBIE [JISi €€ PEIICHWs, MPOBOJHWTH PACUEThl W OIEHUBATH PEATBHOCTH MOJYYEHHOTO 3HAYCHUS
(bU3UIECKON BEJTMYNHEI.

BbIITyCKHUK MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

WCIIOJIb30BaTh 3HAHUS O MEXAHWMYECKHUX SIBJICHUSX B MOBCEIHEBHOM >KU3HM AJis oOecrieueHusi 0€30MacHOCTH MpHU OOpalleHUuU C
npuOdoOpaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJAEHUS HOPM 3KOJIOTHYECKOrO IMOBEICHUS B
OKpY’Karouien cpeje; MpUBOJUTh MPUMEPHI MPAKTUYECKOrO HCIOJIB30BAHUS (PU3NUECKUX 3HAHUN O MEXAHWYECKUX SIBJICHUSAX U



bU3MYECKUX 3aKOHAX; MPUMEPHl HCMOJIb30BAHUS BO30OHOBISEMBIX MCTOUYHUKOB JHEPrUHU; HKOJOTUYECKUX TMOCIEICTBUI
KCCJIEIOBAHUSI KOCMUYECKOTO MPOCTPAHCTB;

pasziuyath rpaHUIlbl TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHHUMATh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH
COXpaHEHMS] MEXaHWYECKOW DHEPruu, 3aKOH COXPaHEHUS WMIYJbCa, 3aKOH BCEMHUPHOTO TATOTCHHS) M OrPAaHUYCHHOCTh
UCITIOJIb30BaHMS YAaCTHBIX 3aKOHOB (3akoH ['yka, Apxumesa u ap.);

HaXOAMUTh aJIeKBATHYIO MPEIOAKEHHOM 3a1aue (PU3NUECKYI0 MOIelIb, pa3peniaTh IpooIeMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUH 110
MEXaHHMKE C UCTIOJIb30BAHUEM M

TenJioBblie sIBJICHUA

BpInyCKHUK HAYYHUTCH:

paciio3HaBaThb TCIJIOBBIC ABJICHUA U 00BACHATHL Ha 0a3ze HUMCIOIINXCA 3HAaHUH OCHOBHBIC CBOMCTBA WU YCJIOBHA IIPOTCKAHUSA ITHUX
SIBJICHUU: ,ZII/I(I)(i)YEII/I}I, M3MeHEeHHe o0beMa Tell IIp1 Harp€BaHuu (OXJIa}KI[eHI/II/I), OoubIIast COKUMaeMOCTh ra3zoB, Majaas CCKUMacMOCTb
)KI/I,IIKOCTGﬁ N TBCPABLIX TCJI; TCINIOBOC PABHOBCCUC, NCITAPCHUC, KOHACHCAIIWA, INIABJIICHUC, KPUCTAJUIN3alIUA, KUIICHHUC, BJIAKHOCTDb
BO34yXa, pa3/IMYHbIC CITOCOOBI TCILIONCpCAa4u (TGI’[J’IOHpOBOIIHOCTB, KOHBCKIIHA, I/I3Hy‘leHI/IC), arperaTHbIC COCTOAHUSA BCUICCTBA,
IMOTJIOMICHNEC SHCPIUU IIPHU UCIIAPCHUU JKUAKOCTH U BBIACIICHHUC C€C IIPpU KOHACHCAIINH I1apa, 3aBUCHUMOCTDb TCMIICPATYPhI KUIICHUSA OT
JIaBJICHUS,

OIINCBIBATb N3YUYCHHBIC CBOMCTBA TEJI ¥ TEIJIOBBIC SABJICHUA, UCIIOJIB3YA (bl/ISI/ILICCKI/Ie BCJIMYUHBI: KOJIUICCTBO TCILIOTHI, BHYTPCHHSA
OHCPIus, TEMIICpAaTypa, YACIbHASA TCINIOCMKOCTb BCIHICCTBA, YACIAbHAA TCINIOTA INIABJICHUSA, YACIbHAA TCILIOTA Hap006paBOBaHI/I$I,
yYACIIbHAd TCINIOTA CropaHus TOILIMBA, KOB(b(bI/II_II/IeHT IIOJIC3HOI'O HeﬁCTBHH TCINIOBOI'O ABHUIAaTCJIA; IIPHU OIIMCAHHWU ITPABHIIBHO
TPAKTOBaTh (DU3UYECKUU CMBICT HCIONB3YEMBIX BEIUYUH, WX OOO3HAUCHUS W EJUHUIBI W3MEpPEHUs, HAXOIUTh (OPMYIIBI,
CBA3bIBAIOIINC JAHHYIO (1)H3H“I€CKYIO BCIIMYHUHY C APYI'MMHU BCIIMIMHAMU, BEIYUCIIATL 3HAYCHHC (bHSquCKOﬁ BCIIMYNHBI,
AHAJIU3HUPOBATH CBOMCTBA TCJ1, TCIINIOBBIC SABJICHUA U ITPOLUCCCHI, NCII0JIb3Ys OCHOBHBIC ITOJIOKCHHUA aTOMHO -MOJICKYJIIPHOT'O YUCHUS O
CTPOCHNHN BCUICCTBA U 3dKOH COXPAHCHUS SHCPIUH,

pas3in4aTb OCHOBHBIC IIPU3HAKHW N3YYCHHBIX (I)I/I3I/I‘-IGCKI/IX MOI[GJ'ICﬁ CTPOCHMA I'a30B, )KI/II[KOCTGI\/II N TBCPABIX TCII;

MNPUBOAXUTD IIPUMCPLI IIPAKTUYCCKOI'O NCIIOJIb30BaAHUA (1)I/IBI/II-IGCKI/IX 3HAHUM O TEIUIOBBIX SABJICHUAX,

peuiaTth 3aga491, UCII0Jb3YA 3aKOH COXPAaHCHHUSA SQHCPIuH B TCILUIOBLIX IIPpOHECCAX U (1)OpMYJ'IBI, CBs3bIBAIOIIHUC (1)H3H‘-ICCKI/IC BEIIMYNHBI
(KOJII/I‘-IGCTBO TCILUIOTHI, TEMIICpATypa, YACIbHAA TCINIOCMKOCTb BCIICCTBA, YACIbHAA TCIUIOTA IINIABJICHUA, YACIIbHAA

TEIJI0Ta MapooOpa3oBaHus, yieJbHAS TEIJIOTa CTOPaHUs TOIUIMBA, KO3 (UIIMEHT MOJIE3HOTO JEUCTBUS TEIJIOBOTO JBUTATENs): Ha



OCHOBE aHaJM3a YCJIOBUS 3aJa4M 3alKUChIBATh KPATKOE YCIOBUE, BBIICIATh (PU3HMUECKUE BEJIMUUHBI, 3aKOHBI U (DOPMYIIBI,
HEO0OXOUMBIE IS €€ PEIIeHUs, IPOBOJAUTH PACUEThI U OIEHUBAThH PEATbHOCTH MOJIYYEHHOIO 3HAYEHUST (PU3NUECKON BETUUUHBI.
BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCH

WCIIOJIb30BaTh 3HAHMS O TEIUIOBBIX SIBIICHHUSX B IOBCEIHEBHOM JXKHM3HU JUIsl oOecrieueHusi 0e30MacHOCTU MpHU OOpalieHuu ¢
npubopaMu U TEXHUYECKUMHU YCTPONCTBAMHU, JJISI COXPAHECHHS 370POBbS U COOJIOJCHUS HOPM SKOJOTHMYECKOTO TOBEJCHUS B
OKpY’Karolen cpesie; MPUBOIUTH MPUMEPHI IKOJIOTHYECKHUX MOCIECTBUI pabOThI JBUTaTENIel BHYTPEHHETO CTOPAHUSs, TEIJIOBBIX U
TUJIPOAJICKTPOCTAHLIN M,

pasnuyaTh rpaHUIlbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TOHUMATh BCCOOIIUMA XapakTep PyHIaMEHTaTbHBIX (PU3UUYECKUX
3aKOHOB (3aKOH COXpPaHEHMsI DHEPTUU B TEIJIOBBIX MPOIECCAX) U OTPAHUYEHHOCTD UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB; HAXOIUTh
aJICKBAaTHYIO MPEAJIOKEHHON 3a/1aue (PU3NUYECKyI0 MO/Ielb, pa3peliaTh NpooaeMy Kak Ha OCHOBE UMEIOIUXCS 3HAHUN O TETIOBBIX
SIBJICHUSAX C UCMOJIb30BAHUEM MATEMATUYECKOTO anmnapara, Tak U Mpyu IMOMOIIX METOAOB OLICHKHU.

BHeKTpI/IquKI/Ie N MAarHuTHbBIC ABJICHUSA

BbInyCKHUK HAYYHUTCS:

pacrio3HaBaTh 3JIEKTPOMATrHUTHBIC SBJICHUS W OOBSICHATh HAa OCHOBE HMCIOIIMXCS 3HAHWUN OCHOBHBIE CBOWCTBA WJIM YCIIOBHS
NPOTEKAHUS STUX SABJICHUM: DJICKTpU3ALUS TEJ, B3aUMOJICHUCTBUE 3apsijioB, AJIECKTPUUYECKUM TOK M €ro JeUcTBUs (TEIUIOBOE,
XUMHUYECKOE, MarHUTHOE), B3aUMO/ICHCTBME MAarHuTOB, SJICKTPOMArHuTHAs UHAYKIMS, TEMCTBUE MArHUTHOTO TOJISl Ha MPOBOJIHUK C
TOKOM M Ha JIBHXKYIIYIOCS 3apsDKEHHYIO YacTHUILY, IEMCTBUE JIEKTPUUECKOIO MOJISI Ha 3apsHKEHHYIO YaCTHILY, DJICKTPOMArHUTHBIC
BOJIHBI, MPSIMOJIMHEMHOE PACHpPOCTPAHCHUE CBETA, OTPAXKECHUE W TMPEIOMJIEHHE CBETA, JHUCIEPCHUS CBETA; COCTABJATH CXEMBI
ANCKTPUUYCSCKUX IIEMEeH C IMOCIeI0BAaTESILHBIM M IMapauICIbHBIM COSAWHEHHEM JJIEMEHTOB, pa3jindas YCIOBHBIC 00O3HAYCHHS
3JIEMEHTOB AJEKTPUYECKUX Iener (MCTOYHUK TOKa, KJIK0Y, PE3UCTOp, PEOCTaT, JJaMIIOYKa, aMIIepMETp, BOJIBTMETP); UCIIOJIH30BaTh
ONTHUYECKHE CXEMBI JIJIsl TOCTPOCHUS N300paKEHUM B IJIOCKOM 3€pKajie U COOMpAroIIei JTUH3€E; ONMChIBAaTh N3yUYCHHBIEC CBOMCTBA Tl
1 DJICKTPOMArHUTHBIC SIBJICHUS, UCIIOIB3YyS (PU3HUCCKHE BEIMUMHBI: DJICKTPUUSCKUH 3apsiJl, CHjla TOKA, JICKTPHICCKOS HAIIPSKCHHUE,
AIEKTPUUYECKOE COMPOTUBIICHHUE, YIASIBHOE CONMPOTUBJICHHUE BEIIECTBA, pab0Ta AIEKTPUUSCKOrO TOJISI, MOIIIHOCTh TOKa, (DOKYCHOE
pacCTOSIHUE W ONTHYECKAsl CHJIAa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA; IPHU ONMHCAHUU BEPHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCIOJb3yeMbIX BEIMYWH, WX O003HAYCHUS U EIWHHUIIBI H3MEPEHUs; HaxXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (QU3NUECKYIO BEIMYMHY C APYTMMH BEIMUHMHAMH;

aHaJIM3UPOBATh CBOMCTBA TEJ, AJCKTPOMArHUTHBIC SBJICHHMS M TMPOILECCHI, UCIONB3YAd (PU3HMYECKHE 3aKOHBI: 3aKOH COXPAaHEHUS



AIEKTPUUECKOro 3apsiia, 3akoH Oma IS ydacTka 1enu, 3akoH Jxoyns-JIleHua, 3akoH NpsSMOJIMHEMHOTO pacpOCTPAHEHMsI CBETA,
3aKOH OTPAXKEHUS CBETA, 3aKOH MPEJIOMIICHHS CBETA; IIPU 3TOM Pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €r0 MAaTEMaTHUYECKOE
BBIpaXKEHUE;

MPUBOAUTH MPUMEPHI MPAKTHYECKOTO MCMOJIb30BaHUS (U3UMYECKUX 3HAHUM O DJIEKTPOMATrHUTHBIX SIBIICHUSX; pEIIaTh 3a/lauu,
UCTIONB3Ys (hu3nueckue 3akoHbl (3akoH OMa JJ1s yyacTka I1ernu, 3aKoH J[>Koylsi- pemaTs 3aja4u, UC0Ib3ys (PU3UYECKUE 3aKOHBI
(3akon Oma 151 yyacTka 1enu, 3akoH [xoynsa-JIleHua, 3akoH NpsSMOIMHEHHOT0 pacpOCTPaHEHHs CBETa, 3aKOH OTPaXKEHUS CBETA,
3aKOH TIPEJIOMJICHHS CBeTa) U (OPMYJIbI, CBSI3bIBAMOIIME (DU3UYECKHE BEIUYUHBI (CHja TOKa, JJIEKTPUYECKOE HAMpSIKCHUE,
AIEKTPUUECKOE COMPOTUBIIEHUE, y/IETbHOE COMPOTHBICHUE BEIIECTBA, pad0Ta 3JIEKTPUUYECKOTO IMOJIs, MOIHOCTh TOKa, (POKYCHOE
pPacCTOSIHUE W ONTHYECKas CUja JIMH3bI, CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI W YacTOTa CBeTa, GOpMyJbl pacyera
AIEKTPUUECKOTO COMPOTUBIICHUS NP MOCIIEIOBATEILHOM U MapalIeIbHOM COSIMHEHUHU MTPOBOJJHUKOB): HAa  OCHOBE  aHalIM3a
YCJIOBHS 33J1a4 3aITUChIBATh KPAaTKOE YCIOBHUE, BBIACIATEH (pr3nueckue

BEJIMYUHBI, 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE VISl €€ pPEelIeHUs, TPOBOAUTH PACUEThl M OLIEHHWBATH PEAJHbHOCTh MOJYyYEHHOTO
3HaueHUs (PU3NYECKOI BEITHUMHBI.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

UCIIOJIb30BaTh 3HAHUS 00 AJIEKTPOMArHUTHBIX SBJICHUSX B TIOBCEIHEBHOM JKU3HU JIJIsl o0ecrieyeHus: 6e30macHOCTH IpU 0OpaIeHU! ¢
npuOopaMu U TEXHUYECKHUMH YCTPOMCTBAMH, ISl COXPAHEHUS 30POBbS U COOJIOJECHUS HOPM HKOJIOTHMYECKOrO IMOBEICHUS B
OKpYXalollel cpeie; MPUBOAUTH MPUMEPHI BIUSHUS dJIEKTPOMArHUTHBIX U3yUYE€HUN Ha KUBbIE OPTaHU3MBI,

pas3nuyaTh TPaHUIlbl MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, MOHMMATh BCEOOIIMM XapakTep (yHIaMEHTaJbHBIX 3aKOHOB (3aKOH
COXpaHEHHMsI JIEKTPUUECKOTO 3apsa) U OrPaHMYECHHOCTh UCIIOJIb30BaHUS YaCTHBIX 3aKOHOB (3aKOH OMa sl y4acTKa LENH, 3aKOH
Jxoyns-Jlenua u np.);

MCIIOJIb30BaTh TPUEMBI MOCTPOSHUs (HU3MYECKUX MOJENeH, Moucka U (GOPMYIUPOBKH JOKA3ATEIHCTB BBIIBHHYTHIX THIOTE3 U
TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMITMPUYECKHA YCTAHOBICHHBIX (PAKTOB;

HAXOJUTh aJIEKBATHYIO MPEIJIOKCHHOH 3a/1aue PU3NYECKYIO0 MOJIEhb, Pa3peliaTh mpoodieMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUN 00
AIEKTPOMArHUTHBIX SIBJCHUAX C UCIOJIb30BAaHUEM MAaTEMAaTUYECKOTr0 amnmnapara, Tak U Mpy MOMOIIY METOJ0B OLICHKH.

KBaHTOBbBIE ABJIEHUS

BbINyCKHUK HAYYMTCH:

paCHOSHaBaTB KBAHTOBBEIC SABJICHUA U O6T>$ICH$ITB Ha OCHOBC HMCHOIINXCA 3HaHHﬁ OCHOBHBEIC CBOﬁCTBa N YCJ'IOBI/IH Hp OTCKAHUA 3TUX
HBHeHHﬁI CCTCCTBCHHAA U I/ICKYCCTBGHHEUI paI[I/IOElKTI/IBHOCTI), a-, P- J51 y-mnyquH;I, BO3HUKHOBCHUC HHHeﬁanOFO CHCKTpa



HU3JIYyUYCHUS aTOMaA, O

OIMMCBIBATh HM3YUYCHHBIC KBAHTOBBLIC SABJICHHWA, HCIIOJIb3Ys (l)I/ISI/I‘IeCKI/Ie BCIIMYMHBI: MAaCCOBOC YHCIIO, 3apsaa0BOC YHCJIO, IICPHUOA
noyiypacriajia, SHeprusi (OTOHOB; MPU ONUCAHUM TPABUIBHO TPAKTOBAaTh (DU3WYECKUN CMBICT HUCIOIb3YEMbIX BEIUYUH, HX
0003HaYeHUs U €AUHULIBI U3MEPEHHUS; HAXOIUTh POPMYJIbI, CBSI3bIBAIOIIME TaHHYIO (PU3UUECKYIO BETMYUHY C IPYTUMU BEIMUYMHAMH,
BBIYUCIIATH 3HAYCHUC q)HBquCKOfI BCJIMYHHBI,

AHAJIM3UPOBATH KBAHTOBBIC ABJICHUA, UCIIOJIB3Y: (1)I/ISI/I‘I€CKI/I€ 3dKOHBI U MTOCTYJIATBI: 3dKOH COXPAHCHUA SOHCPTUU, 3dKOH COXPAHCHUS
QJICKTPUYICCKOT'O 3apAad, 3dKOH COXPAHCHUA MACCOBOTO YHCJId, 3dKOHOMCPHOCTH HU3JIYYCHUA ITOTJIONICHUA CBECTA ATOMOM, IIPHU 3TOM
pasnuyaTth CIOBECHYIO (hOPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAXKEHUE; pa3IndyaTh OCHOBHBIC IPU3HAKY TIJIaHETAPHOMN
MOACIHN aTOMa, HYKHOHHOﬁ MOACIN aATOMHOTI'O A4pa,

IMPUBOJANUTL IPUMCEPLI IIPOABICHUA B HPUPOAC U HNPAKTHYCCKOTO HCIIOJIB30BAHUA PAAUOAKTUBHOCTH, SAACPHLIX WU TCPMOSAACPHBIX
peaKIui, CIEKTPAIIBHOIO aHAIN3A. O

BBIHYCKHI/IK IMOJTYYUT BO3MOKHOCTb HAYUUTHCA:

HCIIOJIB30BATH IMOJYUYCHHBIC 3HAHHUA B HOBCCI[HGBHOﬁ JKU3HU IIPpHU O6paHIGHI/II/I C l'IpI/I60paMI/I N TCXHUYCCKNMU YCTPOﬁCTBaMH
(C‘IGT‘{I/IK HOHU3UPYIOIIHUX YaCTHII, I[OSI/IMGTp), AJIA COXpAaHCHUA 300POBbA U CO6J'II-0I[€HI/IH HOPM 3KOJOTHYCCKOI'O ITOBCACHHA B
OKpY)KaIOHIGﬁ cpeac, O COOTHOCHUTD DHCPIUIO CBA3HU dATOMHBIX AJCP C Ile(l)eKTOM MaccChI, O

IMPUBOJAHUTL IIPUMCPBI BIIUAHUA PAJUOAKTUBHBIX I/ISJ'IyT-IGHI/Iﬁ Ha JXHBBIC OPTraHHU3MbI; IIOHUMATb ITPHUHIIUII IIGI‘/JICTBI/IH AO03UMCTpa U
pas3iindaTb yCJIOBHUSA €TO HUCIIOJIB30BAHUA, O

ITIOHUMATh 3KOJIOTHYCCKUEC Hp06JI€MI)I, BO3HHUKAOIHUC IIPpU HMCIIOJIB30BAHHMH ATOMHBIX BHCKTpOCTaHHHﬁ, N IIYTH PCHICHUA 3TUX
HpO6HeM, IICPCIICKTUBLI HUCIIOJIBb30BaHUSA YIIPABILICMOI'O TCPMOAICPHOI'O CHHTC3a. O

JJIeMeHTBhI AaCTPOHOMHUM

BBINYCKHUK HAYYUTCH:

YKa3bIBaTh HA3BAHHA IIJIAHCT CoaHeuHOH CUCTCMBI;, pa3in4aTb OCHOBHBLIC IIPU3HAKK CYTOYHOI'O BpalllCHHUA 3BC3IHOIO He6a,
JABHKCHUA .HYHBI, COJ'IHI_Ia N IIaHET OTHOCUTCIIBbHO 3BE3 1,

IIOHUMATDb pa3jindnia MCKIAY FGJ’IPIOI.[GHTpPI‘-IGCKOﬁ n FGOI.[GHTpPI‘-IGCKOﬁ CUCTCMAaMHU MHpaA.

BpINyCKHUK MOJTYYUT BO3MOKHOCTH HAYUYUTHCS

YKa3bIBaTh OOIIME CBOKMCTBA U OTJIMYUS MUIAHET 3€MHOW IPYIIbI U IJIAHET-TUTAHTOB; MajbIX Tel COHEYHOM CUCTEMBI U OOJIBIINX
IJIAHET; MOJIb30BaThCS KapTOi 3B€3AHOr0 Heba Mpu HAOII0ICHUSIX 3BE€3IHOT0 HeOa; pa3inyaTh OCHOBHBIC XapaKTEPUCTUKHU 3BE3]T
(pa3mep, 1BET, TEMIIEpATypa) COOTHOCUTD LIBET 3BE3/Ibl C €€ TEMIEPATYPOil; pa3auyaTh TUNOTE3bI O MpoucxoxaeHuu CoaHeuyHOn



CHUCTCMBI. O

Conep:xkanue Kypca 7 Kiaace
(70 4, 2 4 B HEZIEIIIO)

BBenenue (4 1)

®dusnka — Hayka o npupoje. Puzndeckue spieHus. Gusndyeckue cporicTBa Tei. Habmrogenue u onucanue GU3NYECKUX SBICHUM.
dusnueckne BeIMYUHBL. M3mepeHus (U3MYECKUX BEJIWYWH: JJIMHBI, BpPEMEHHU, TemmepaTypbl. duzudeckue MpUOOPHI.
MexayHapoiHas cucTeMa eIMHUL. TOYHOCTh U MOTPEIIHOCTh U3MepeHuil. Pr3nKa TEXHUKA.

JlaGopaTopHbie padoThI

OmnpeenieHue 1EHbI JAeICHUS MIKAJIBI U3MEPUTEIILHOTO prbdopa.

JdeMoHCcTpamumn

HaGmronenre MexaHU4eCKHX, TETUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SBJICHHI: IBIXKEHHUE CTAJIBLHOTO IIapUKa 10
XKeno0y KoJeOaHus MasiTHUKA, TassHUE JIba, KUTIEHUE BOJIbI, OTPAKEHUE CBETA OT 3epKaJia, dJIEKTPU3aIUs Tel.

IlepBoHayanbHbIE CBEIEeHUA 0 CTPOEHNH BelecTBa (6 4)

Crpoenue BeniectBa. ONbITHI, JOKa3bIBAIOIINE AaTOMHOE CTPOCHUE BEUIECTBA. TEMI0BOE JBUKEHUE aTOMOB U MOJIEKYJ. BpoyHOBCKOE
nemxenue. Juddysus B razax, )KHAKOCTSIX U TBEPAbIX Tenax. B3aumojeicTBHe 4YacTUIl BellecTBa. ATperatHble COCTOSTHUS
BelecTBa. Moiesi CTPOSHUS TBEPJIBIX TeJl, KUAKOCTeH U ra3oB. OObSICHEHNE CBOWCTB Ira30B, )KUJAKOCTEH U TBEP/IbIX TS HA OCHOBE
MOJIEKYJISIPHO-KUHETUYECKUX MPEICTABICHUN.

JlabopaTopHblie padoThl OnpeesieHre pa3MepoB MaJIbIX TEJL.

JdemoHcTpanuun

Huddysus B razax v )Kkugkoctu. PacTBopenue kpacku B Boje. Paciimpenue Ten npu HarpeBaHuU. MoJieinb XaOTHYE€CKOTO JIBHKCHHUS
MoJsiekyd. Mozenb OpOyHOBCKOTO JBHKEHUS. MOJieb KpUCTAIUIMYECKON pereTkh. Mojiesib MOJIEKYIIbl BOJIBI.

CueruieHMEe CBUHIIOBBIX LUIMHIAPOB. JleMOHCTpalmusi paclIupeHusi TBEpIOro Tela Mpu HarpeBaHuu. CxaTue U BBIIPSIMIICHHE
ynpyroro tena. CxkumaeMocTb ra3oB. CoxpaHneHue o0bema XUAKOCTU IPU U3MEHEHUU POpMBI COCya.

B3aumoneicrBus teJa (22 4)

Mexanunueckoe nuxxenue. Tpaekropus. [lyTe. PaBHOMepHOE 1 HEpaBHOMEpHOE JiBHKeHUEe. CkopocTk. ['paduku 3aBUCMMOCTH TyTH
Y MOZYJISI CKOPOCTH OT BpeMmeHH ABrxkeHud. Muepus. MueptaocTh Ten. BzaumopaeiictBue ten. Macca tena. Mi3amepenne Mmaccel Tena.
[TnotHOCTH BemecTBa. Cuna. Cuna tsoxectu. Cuita ynpyroctd. 3akoH ['yka. Bec tena. CBsA3b MeXAy CHIION TSX)KECTH U MAaCCOM Tea.



Cuia Tsxect Ha apyrux IuaHetax. JnHamomerp. CinokeHUE ABYX CWJI, HAIPaBJIEHHBIX MO OAHOW mpsmoil. PaBHoaelcTByOMAs
nByx cui. Cuna tpenusi. @usnueckas npupoja HedecHbix Ten ConHeuHon cucteMbl JlabopaTopHbie padoThI

N3Mepenne miaoTHOCTH TBEPAOTO Tea. M3mepeHne Macchl Tena Ha PhIYaXHBIX Becax. MccnenoBaHnne 3aBUCMMOCTH CUJIBI TPEHHUS
CKOJIB)KEHHUS OT IUIOIIAJN CONPUKOCHOBEHHUS TEJI U CHJIBI HOPMAJIBHOIO JaBiieHud. [ pagynpoBaHUe MPYXKUHBI U U3MEPEHHUE CUII
JTMHAMOMETPOM.

JdemoHncTpanuun

TpaekTopusi IBM)KEHUS IIapUKa HA IIHYpe W IIapuKa, MoaAOpachiBaeMoro BBepX. SBieHHE HHEpUHMH. PaBHOMEpHOE IBUMKEHUE
my3bIpbKa BO3/1yXa B CTEKISTHHOU TPyOKe ¢ BoJ1oi. Paznuunbie BBl BecoB. CpaBHEHHE MACC TeJI C TOMOIIBIO PABHOIICUYHBIX BECOB.
B3BemmBanue Bo3ayxa. CpaBHEHHE MacC pa3IMYHBIX TEJl, UMEIONMIUX OJMHAKOBBIA 00BEM; 0OOBEMOB TEJl, UMEIOIIUX OJIMHAKOBHIE
Mmacchl. M3mepenue cwibl 1o aedopmaruu npyxkuabl. CBoiicTBa cuiibl TpeHus. CrnoxkeHnue cuil. PaBHOBecHe Tena, MMEIOIIETO OCh
BparieHus. CriocoObl yMEHBIIIEHUS M YBEJIMYCHUS CUITbI TpeHUs. [loAIIUITHUKN pa3IMIHBIX BUJIOB.

JlaBJieHHE TBEPABIX TeJ, }KUAKOCTEH 1 ra3oB (21 1)

Hasnenue. JlaBnenue tBepnbix Ten. JlaBinenue raza. OObsiCHEHHE [aBJEHUS ra3a Ha OCHOBE MOJEKYJISIPHO-KUHETHYECKUX
npencrapnenuil. [lepegava nasnenus razamMu u skuakoctamu. 3akoH [lackans. Coobmiaromniue cocyasl. ATMOcpepHOE JaBleHUE.
Meronpl u3mepeHue arMmochepHoro naBiieHus. bapomerp, MaHOMeTp, Hacoc. 3akOH Apxumezna. YCJIOBHS IUIaBaHUS Tedl.
Bo3nyxoriaBanue.

JlaGopaTopHblie padoThI

OrnpenenieHue BHITAIKMBAIOINICH CUJIBbI, ICHUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIAKOCTh. BBIICHEHHE YCIIOBUH IJIaBaHUA TeJia B
KUAKOCTH. leMOHCTpanuun

3aBUCHUMOCTbH AABJIEHUA OT JEHCTBYIOIIECH CHJIbI U TUIOLIAAU ONOpPhIl. Pa3pe3anHne miacTuinHa TOHKOM MPoBOIOKOi. JlaBneHue ra3a
Ha cteHku cocyna. [Ilap Ilackans. /{aBnenne BHyTpH sxuakocTd. CoolImaronuecst Cocyibl. Y cTpoicTBo MaHOMeTpa. OOHapyKeHHE
atMocdepHoro nasieHus. M3amepenue atMmochepHOro naBieHus 6apoMeTpOM-aHEPOUIOM. Y CTPOMCTBO U

JNEUCTBUE THIPABIMYECKOTO Mpecca. Y CTPOMCTBO U AEMCTBUE HAacoca. JlelcTBrE HA TENO apXUMENOBOW CHUIIBI B )KUIKOCTH U Tas3e.
[TnaBanue Ten. OnbiT Toppuuennu Padora u MmomHoCcTh. JHeprus (14 1)

Mexanunueckasi pabota. MomHocTb. [IpocTeie MexaHu3Mbl. MOMEHT CUJIBL. YCIIOBHSI PaBHOBECHUS pbldara. «30JI0TOE€ MPABUIION
Mexanuku. Bunbr paBHoBecus. Koaddumment monesnoro aeiicteus (KIIJ). Dueprus. [loreHnnansHas u KHHETHYECKAsT YHEPTHUS.
[IpeBpamieHue 3HEPTUN.

JlaGopaTopHblie padoThbI

Brrsicaenue ycnosus paBHoBecus pbrdara. Onpenenenne KIIJ[ mpu moapeme Tena no HakJIoHHOU uiockoctr. Haxoxienue nuenrpa



TSKECTH IUIOCKOTO Tela.

JemoHcTpanuun

[Ipocteie mMexanusmbl. [IpeBpamieHue sHepruu Npu KoJeOaHUAX MAasTHUKA, PACKPYUYMBAHMM MPY>KUHBI 3aBOAHOW HWIPYIIKH,
JIBUKEHUE «cerHepoBay kojieca M3mepenue paOoThl pU NEpEMENIEHUH Tena. Y CTPOMCTBO U JIeWCTBUE phluara, 0JI0KkoB. PaBeHCTBO
paboT MpH UCTOIB30BAHUM MPOCTHIX MEXAHU3MOB. Y CTOWYMBOE, HEYCTOMYMBOE U O€3pa3InyHOe paBHOBECHS TEll.

8 kiacce
(70 4, 2 4 B HEZIEIIIO)

TemnoBble siBjeHus (24 4)

TemnoBoe aBwxkenue. TenoBoe paBHOBecue. Temneparypa. BuyTpennsis sHeprus. Pabora u Teronepenaya. TemmonpoBoHOCTb.
Kongekius. M3nyuenue. KonmnyecTBo TenaoThl. Y aenbHas TEMI0EMKOCTh. PacueT koinyecTBa TEMIOThHl IPHU TEII00OMeHe. 3aKoH
COXpaHEHHMs ¥ PEBPAIEHUSI SHEPIUU B MEXaHUYECKUX U TEIJIOBBIX MPOLECCAX.

[InaBneHne W OTBEpAEBAHHWE KPUCTAUIMYECKUX Tel. YIenbHas TeIwioTra IaBieHus. Mcnmapenue u KoHueHcanuu. Kurenwue.
BrnaxHocTh BO3myxa. YnaenbHas TeIioTa mapooOpa3oBaHus U KoHAeHcanuu. OObsICHEHHWE W3MEHEHUS arperatHoro COCTOSTHUS
BEIIECTBA HA OCHOBE MOJIEKYJIIPHO-KMHETUUECKUX MPEACTABICHUNA. 3aKOH COXPAHEHUS HSHEPIMM B TEIUIOBBIX MPOIECCAX.
[Ipeobpa3oBanue SHEpruu B TEIUIOBBIX MaIlluHaxX. J[Burarenb BHyTpeHHero cropanus. IlapoBas TypOuna. KIIJ TeroBoro
JBUTATENSA. DKOJIOTHUECKHE MPOOJIeMbl UCIIOJIb30BaHUS TETUIOBBIX MAIIIHH.

JlaGopaTopHblie padoThI

N3mepeHne yaenpHON TeMIOEMKOCTH TBEPAOTO TENA.

CpaBHEHUE KOJTUYECTB TEIUIOTHI IPU CMENTMBAHUY BOJABI PA3HOU TeMIEPaTyphI.

N3mepeHne BIIaXKHOCTH BO3yXa.

JdemoncTpanuun

HarpeBanue xuIKoCcTH B TaTyHHOU TPYyOKe.

HarpeBanue xxuakocteil Ha IByX rOpeKax.

HarpeBanue BoAbI IpU CrOpaHuU CyXOro FOPIOYETO B TOPETIKE.

OxnaxaeHue XUIKOCTH IPU UCTIAPEHUH.

HabGntonenue npouecca HarpeBaHusi U KUNIEHUS BOJIbI B CTEKJISTHHOM KOJI0€.

[TpyuHIMIT TECTBUS TEPMOMETDA.



TennonpoBOAHOCTh PA3IUUYHBIX MATEPHUATIOB.

KonBeknus B )KUAKOCTAX U ra3ax.

Temnonepenaya nyTeM U31y4YEHHUS.

SIBneHue ucnapeHus.

HaGmronenne koHieHCcalny mapoB BOJIbI HA CTAKaHE CO JIbJOM.

Y CTpOMCTBO KaTOPUMETPA.

Mojenb KpUCTAIINYECKON PEIIETKHU.

duekTpuYeckue siBjaeHus (29 4)

OnekTpuzanus Tena. J[Ba poma »NEKTpUUECKHX 3apslioB. B3anmopaeicTBue 3apsskeHHBIX Ted. [IpoOBOJAHUKH, TUAJIEKTPUKU U
NOJYNPOBOJAHUKHU. IJIEKTPUYECKOE TOJE€. 3aKOH COXPAHEHMS DJJIEKTPUUECKOro 3apsifa. JleInuMoCTh 3JIEKTPUUYECKOTO 3apsija.
OnexkTpoH. CTpoeHue aTomMa. DJIEKTpUUeCKUil ToK. JlelCTBUE 3IEKTPUYECKOTO MOJIsl Ha AJIEKTpUYeCKUe 3apsabl. ICTOUHUKH TOKA.
Onektpuueckas nenb. Cuiia Toka. DIEKTPUUECKOE HAIPSIKEHHE. DIEKTPUUECKOE CONMpPOTUBIEHHE. 3akoH Oma JJisl yyacTKa LIeTH.
[locnenoBaTenbHOE U MapajuiebHOE COECTUHEHUE MPOBOAHUKOB. PaboTa M MOIIHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH JKoyms—
Jlenma. Konnencarop. [IpaBuna 6e3omacHocTy mpu paboTe C 3IEKTPONpUOOpaMHu.

JlaGopaTopHblie padoThI

N3mepenue HanpsKeHUs Ha Pa3iIMYHbIX YYacTKaX 3JEKTPUUYECKOM Lenu.

N3mepenue conpoTUBIEHUS MPOBOJHUKA ITPU TOMOIIHM aMIIEpPMETPa U BOJIbTMETPA.

N3mepenne MOITHOCTH U PabOTHI TOKA B AJIEKTPUUSCKOM JIamIIe.

COopka 27IeKTpUYECKOM 1ENMU U U3MEPEHNE CUJIBI TOKA B €€ Pa3IUYHBIX YUaCTKaX.

PerynupoBanue cuiibl TOKa peoCTaTOM.

JdemoHcTpanuun

DJIeKTpHU3alus Te.

B3anmopelicTBre HaNEKTPU30BAHHBIX TEN.

JIBa poJia 3JIEKTPUYECKUX 3aPs/I0B.

Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

OOGHapy>xeHue 1oJist 3apsKEHHOrO 11apa.

JenMMOCTh 3EKTPUYECKOT0 3apsiaa.

B3aunmojelicTBue napamiesibHbIX TPOBOJAHUKOB MPU 3aMbIKAHUU TETIH.

Y CTpolCcTBO KOHAEHCATOPA.



[TpoBOHUKH U U30JIATOPHL.

N3Mepenune cuiibl Toka aMIepMeTpPOM.

N3Mmepenune HanpsiKeHHUs] BOJTbTMETPOM.

PeocraTr u MarasuH conpoTUBIICHUM.

JJIeKTPOMATHUTHbBIE SIBJIeHUS (5 1)

OnbiT OpcTena. MarautHoe nojie. MarHuTHOE MoJjie NpsiMOro Toka. MarHUTHOE MoJe KaTylKh ¢ TOKOM. [IOCTOSIHHbIE MarHUTHI.
MarauTHo€e MoJje MOCTOSIHHBIX MarHUTOB. MaruutHoe noje 3emuu. B3zanmopelictBue MarHutoB. JleficTBME MarHUTHOTO TOJIS Ha
MPOBOJAHUK C TOKOM. DJIEKTPUUECKUN IBUTATEb.

JlaGopaTopHblie padboThI

N3ydeHne 37eKTpUIEeCKOTO JBUTATENIs MIOCTOSHHOTO TOKa (Ha MOJICIIHN).

JemoHcTpanuun

OnbIT

MarHuTtHoOE 1oJe ToKa.

JleficTBr€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

B3anmojelicTBuEe MOCTOSIHHBIX MAarHUTOB.

YCTpOMCTBO U IEMCTBHE KOMIIaca.

Y CTpONCTBO NIEKTPOABUTATENS.

CgetoBble siBjenus (10 4)

Hcrounuku cera. [IpsamonuHeitHoe pacnpocTpaHeHne cBeta. Buaumoe aBuxkenue cBetui. OTpakeHue cBeTa. 3aKOH OTPaKEHUS
cera. [nockoe 3epkano. [Ipenomiienue ceeta. 3akoH npesiomieHus ceeta. JInHa3bl. DoKycHOE paccTosHME TUH3bL. ONITHYECKAas CHUila
nuH3bl. 3o0pakeHwus, naBaeMble TUH30M. ['1a3 kak ontudeckas cucreMa. OnTHYecKue mMpuOOpHI.

JlaGopaTopHblie padoThI .

N3mepenne HoKycHOTo pacCTOSHUS COOMpPArOIIEl JTMH3HI.

[Tonyuenue n300pa>keHU TPU MOMOILU JTUH3BI.

JemoncTpanuun

[IpssmMosmHEHHOE pacIpOCTPaHEHHUE CBETA.

[Tony4yeHne TeHU U MOJTYTEHH.

OtpaxxeHue cBeTa.

[Ipenomnenue cBera.



Xoa myuyeit B cobuparolei JuH3e.

XO0J Iy4er B pacCEeUBAIOLLIEH JIMH3E.

[lonyyenue n3o00paxeHUui ¢ TOMOLIBIO JTUH3.

[TpuHuun necTBUs MPOSKIIMOHHOTO afnmnapara u oroarmapara.

Mopnens rnasa.

9 kiacc

(105 49, 3 4. B HEZEIIO)

3aKoHBI B3aUMOAeHCTBHS M ABMKeHHsI Tea (39 4)

MarepuanbsHas Touka. Cucrema oTcyera.

ITepememenne. CKOpOCTh MPSAMOJIMHEHHOTO PABHOMEPHOTO JIBUKCHMUSI.

[TpsamosiHEHOE paBHOYCKOPEHHOE JBM)KEHHUE: MTHOBEHHAs CKOPOCTh, YCKOPEHUE, IEPEMEIIICHUE.

['paduixu 3aBUCUMOCTH KHHEMATUYECKUX BEIMUYMUH OT BPEMEHH MPU PABHOMEPHOM U PAaBHOYCKOPEHHOM JIBH)KCHHH.
OTHOCUTENBPHOCTh MEXaHMYECKOTO JBUKEHUS. [ eolieHTprUecKas U reJIMoleHTpruIecKasi CUCTEMbI MUpa.

NuepumanvhHas cucrema orcuera. [lepBsiil, BTOpoil U TpeTui 3akoHbl HproTOHA.

CBobonnoe nagenue. HeBecomocTh. 3aK0OH BCEMUPHOTO TATOTEHUS . VICKyCCTBEHHBIE CITYTHUKH 3E€MJTH.

NMnynbc. 3akOH COXpaHEHUs! UMITYJIbca. PeakTUBHOE IBUKEHUE.

JlaGopaTopHblie padoThI

1. MccnenoBanue paBHOYCKOPEHHOTO JBHKEHUS 0€3 HaYaJIbHON CKOPOCTH.

2. W3mepenune yCcKOpeHHs: CBOOOTHOTO MaICHHUS.

Mexannuyeckoe KoJjieOanue U BOJIHbI. 3BYK (15 1)

Konebarensnoe npmxkenne. Konebanus rpysa Ha npyxune. CBoOoHbie KoseOanus. KonebartenbHas cucrema. MasTHUK.
AMIIIUTY1a, IEPUO/I, YacTOTa KoyieOanuil. ['apMoHnYecKkre KoaeOaHus.

[IpeBpaienne sHeprun Mpu KoedaTeTpHOM ABMKCHHUH. 3aTyXaromue Kojaebanns. BeiHy)eHHbIe Konebanus. Pe3onanc.
Pacnpocrtpanenue konedanuii B ynpyrux cpeaax. [lonepeunsie 1 nmpooibHbIe BOJIHBI. J[nuHa BoaHbI. CBSI3b IJTMHBI BOJHBI CO
CKOPOCTBIO €€ paclpOCTPaHEHHUS U MEPUOIOM (4aCTOTOM).

3ByKoOBBIE€ BOTHBL. CKOPOCTH 3ByKa. BricoTa, TeMOp 1 TpOMKOCTB 3ByKa. IX0. 3ByKOBOU pe3oHanc. UnTepdepeHius 3Byka.
JlaGopaTopHbie padoThI

3. HccnenoBanue 3aBUCMMOCTH TMIEPHUOa M 9aCTOTHI CBOOOTHBIX KOJICOaHUI MasiTHUKA OT JUTMHBI €T0 HUTH.
JeKTpOMarHuTHoe moJie (2149)



OnHOPOIHOE M HEOJHOPOJHOE MarHUTHOE TIOJIE.

Hamnpapnenue Toka 1 HanpaBiieHHE JIMHUIM €ro MarHuTHOTO noJist. [IpaBuiio OypaBunka.

OO6nHapyxeHue MarHuTHoro mnosis. [IpaBuno neBoii pyku.

NHaykuus MarHuTHOTO 1oJis. MarauTHbI oToK. OnbiTel @apanes. DnekTrpoMarHuTHas HHAyKIMs. HanpaBineHne MHAYKIMOHHOTO
toka. IIpaBwio Jlenna. fIBnenue caMOMHAYKINH.

[lepemennsiii Tok. ['eHeparop nepemennoro Toka. [lpeobpasoBanust sHEpruu B anekTporeneparopax. Tpancpopmarop. Ilepenaua
AIEKTPUUYECKON JHEPTUU HA PACCTOSHUE.

DIEKTPOMArHUTHOE MOJIE. DIEKTPOMAarHuTHbIE BOJHBI. CKOPOCTh paclpOCTPaHEHHUSI JIEKTPOMArHUTHBIX BOJIH. BiinsaHue
AIEKTPOMArHUTHBIX U31yUYE€HHUI Ha )KUBbIE OPTaHNU3MBI.

Konebarenbublit koHTYp. [lomydeHne siaeKTpoMarHuTHEIX KojieOaHuil. [IpuHIMIBI paAOCBSI3U U TEIEBUICHHUS.

[MuaTepdepenuus cpeta.] DnexkTpoMaruuTHas npupoja ceera. [Ipenomnenue ceera. [lokazarens npenomiienus. Jucnepeus cBera.
IIBeta Ten. [Cnekrporpad u cnekrpockol.] Tumbl ontudeckux crnekrpos. [CrnekTpanbHblil aHanus.| [loriomenue u ucnyckaHue
cBeTa aroMaMi. lIponcxoxaeHue TMHEeNYaThIX CIIEKTPOB.

JlaGopaTopHblie padoThI
4. V3ydeHue SABICHUS JIEKTPOMArHUTHONW UHIYKIIUH.
5. HabGmronenue CIuiomHOTO U TUHEHYATHIX CTIEKTPOB UCITYCKAHMS.

Ctpoenne aTtoMa u aTOMHOT0 siApa (15 4)

PannoakTHBHOCTB KaK CBUETEIHCTBO CI0KHOTO CTPOCHUS aTOMOB. Anb(da-, 6eTa- 1 raMMa-u3IydeHusl.

Omnsitel Pezepdopna. Snepuas Mmoaens atoma.

PannoakTuBHBIE MTpeBpallleHNs] aTOMHBIX siep. CoxpaHeHue 3apsiJ0BOr0 U MacCOBOI'O YK CEN

DKCIEpUMEHTAIbHBIE METO/Ibl UCCIEOBAHUS YACTHII.

[IpotoHHO-HENTpOHHAsA MoAENb sifpa. DU3NYECKUN CMBICT 3apsiI0BOr0 U MaccoBoro uucen. M3oronel. [IpaBuna cmenienus s
anbda- u Oera-pacmana

DHeprus cBs3M YacTull B sifpe. Jlenenue siaep ypaHa.

Lennas peakuusi. SaepHas sHepreTuka. IKoJ0THUecKue MpoodieMbl padOThl ATOMHBIX 3JIEKTPOCTAHITUH.

Jo3zumerpus. [lepuon nonypacnana. 3akOH paJIMOAKTUBHOIO pacnaaa. BausHue pagnoaKTUBHBIX U3JIyY€HUH HA KUBBIE OPTraHU3MBL.
Tepmosinepnas peakuus. Microunnku sHeprun CoHIA U 3BE3I.



JlaGopaTopHblie padoThbI
6. 3mepeHue ecTeCTBEHHOTO PaJualliOHHOIO (JOHA JO3UMETPOM.
/. W3yueHue neneHus sigpa aToma ypana 1o ¢ororpaduu Tpekos.

8. OueHka nepuoja nonypacnaja HaxXoAsIIKUXCS B BO3AyX€ MPOAYKTOB pacraja raza pajoHa.
9. H3ydeHue TpEKOB 3apsKEHHBIX YACTHUIL IO TOTOBBIM (poTorpadusim.

Crtpoenue u 3Bosonusa Beesiennoi (6 4)

Cocras, ctpoeHne u npoucxoxaeHue CoJTHEUHONW CUCTEMBI.
IInaneTsr n Manbie Tena COTHEYHOM CUCTEMBI.

Crtpoenue, nznydenue u sBosironust CosiHiia u 3BE371.
Ctpoenue u 3Bostonus Beenennou

IToBTOpEeHUE — 6 4

TemaTHyecKoe ILIAHUPOBaAHHUE 7 KJace

No Ha3zBanue pazunena KonmuecTtBO

4acoB Ha
U3y4YCHUE

KormdecTBO KOHTPOJIBHBIX U Ja00paTOPHBIX padboT




1 @Pu3nKa U €€ posib B TO3HAHUU 4 g JLp.-1
OKPYKAFOIIEro MUpa
5 [lepBOHAYANBHBIC CBEICHHS O 64 JLp.-1
CTPOCHHH BEIIECTBA
3 BzaumozenicTBre TeN 234 JL.p.-5
K.p-2
4 JlaBaeHue TBEpALIX Tell, xkuakocteil 219
U ra3oB Jl.p.-2Kp-1
5 PaboTa 1 MOIITHOCTE. DHEPruUs 13y JL.p.-2
K.p-1
Pe3epBHOE BpeMst 1y
TemaTnueckoe miannpoBanue 8 Kiacc
No HasBanwue pazaena Komuuecto  [KOJTHMYECTBO KOHTPOIBHBIX U TA0OPATOPHBIX pabOT
JacoB Ha
H3y4YeHUE
1 TermnoBbie SIBICHUS 234
JL.p.-3 K.p.-2
5 DJIEKTPUYECKUE SABJICHUSA 294 JLp.-5
K.p-2
3 DJIEKTPOMArHUTHBIC SBJICHUS Sq J1.p.-2
K.p-1
4 CBeTOBBIC ABJICHUS 104 JLp.-1
K.p-1
Pe3epBHOE BpeMsi 1q
TemaTuueckoe IVIAHUPOBaHHUE 9 Kiace
No Ha3zBanue paznena KomuuectBo  |KOJIMYECTBO KOHTPOJIBHBIX U TA0OPATOPHBIX padoT
JacoB Ha

V3y4YCHUE




1 3aKOHEI B3aMMOJIEHCTBHS n344 JL.p.-2
IBYOKEHUS K.p-2
5 Mexanudeckue Konebanus U BoJHbL|1 59 JLp.-1
3BYyK K.p-1
3 DJIEKTPOMArHUTHOE TI0JIE 254 J1.p.-2
K.p-1
4 Ctpoenue aroMa 1 aTOMHOTO sigpa 204 JL.p.-4
K.p-1
5 Ctpoenue u 3Boarouus Beenennoit |5y
6 HToroBoe moBTOpEeHUE 3u

Hoacnumenvhnan 3anucka
PaGouas mporpamMma y‘IC6HOPO mpeamMeTa «Pu3zuka» B 7-9 kjaccax cocTaBjieHa B COOTBETCTBUU:

* ¢ TpeboBanusMu denepanbHOro rocyJapcTBEHHOTO CTaHAapTa OCHOBHOI'O 00IIIET0 00pa30oBaHusl, yTBEP>KIECHHBIM MPUKA30M
MunuctepctBa 006pazoBanus U Hayku P ot 17.12.2010 r. Ne 1897 (¢ uameHeHussMHu U AonojdHeHussMu oT 26.11.2010 Ne

1241, ot 22.09.2011 Ne 2357, ot 18.12.2012 Ne 1060, ot 29.12.2014 Ne 1643, ot 18.05.2015 Ne 507),
* ¢ OcHOBHOI 00pa3oBaTeIbHOM MporpaMMoit ocHOBHOTO 0011ero oopazoBanust [ BOY COII Ne 10 r. o. Yanaesck,

* ¢ yueOnbm ruianoM ['BOY COII Ne 10 r.o. Yanaesck
* ¢ [Iporpammoii kypca ®usnka. 7—9 xiaccel : pabodas mporpamma k ntuaun YMK A. B. Ilepsimkuna, E. M. I'yTHuK :
yaeOHo-meToauueckoe nocodbue / H. B. ®unonosuy, E. M. I'ythuk. — M. : Jlpoda, 2017.

Y4eOHUKH:

1. 7xnacc. «duzuka» YueOHUK a1 001meoopa3oBarenbHbIX yupexaeHuil. /A.B.Ilepsimkus. - 2-¢ u3z. - M. : JIpoda Beprukans
2017

2. 8xmacc. «@u3nkay YueOHUK 11 001eo0pa3oBaTebHbIX yupexaenui. /A.B.Ilepeimkun. - 2-e uzn. - M. : Jlpoda Beprukanb
2018

3. 9xnacc. «Duzukay YueOHUK 15 00meoopa3oBaTenbHbx yupexacauit. /A.B.Ilepemmkun Y. M.I'yTauK. - 2-¢ u31. - M. : [Ipoda
Beptukans 2019

PaGouas nmporpamma mo npeamMery «Dusnka» OpUSHTUPOBAHA HA ydamuxcs 7-9-bIX KJIACCOB. Y POBEHb H3YyUCHHUS MPEIMETa



0a30BBIil.

KJIacc YacoB B HeIEII0 YacosB B roJi
"7 KJ1acc 24 68u

8 Kjacc 24 68u

9 kmacc 3y 102y
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