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1. IInanupyemble pe3yJbTaThl OCBOCHHS NpeaAMeTa Kypca «Pusnka»

JInyHOCTHBIE pe3yJIbTaThI:

1) popmupoBanue mnpeACTaBICHUNA O 3aKOHOMEPHOH CBS3M M TIO3HABACMOCTH SIBJICHUI MPUPOJbI, 00 OOBEKTHBHOCTH HAYYHOTO 3HAHUS, O
crucreMooOpasyomeil ponn (QU3NKK IS Pa3BUTUSL JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKM W TEXHOJOTHI; HAydHOTO MHPOBO33PEHHS Kak
pe3yibTaTa H3y4eHus: OCHOB CTPOCHUS MaTepUH M ()yHJAMEHTAIBHBIX 3aKOHOB (DU3UKH;

2) ¢dopMmHpOBaHHE TIEPBOHAYAIBHBIX MPEIACTABICHUA O (U3MYECKOW CYINIHOCTH SIBJICHHHA NOPUPOJAbI  (MEXaHMYECKUX, TEIUIOBBIX,
AJIEKTPOMArHUTHBIX U KBAaHTOBBIX), BU/IaX MaTepuu (BELIECTBO U I0JIE), IBMKEHUH KaK CIIOCO0E CYIIeCTBOBAHUS MaTEPUU; YCBOCHHE OCHOBHBIX
uJe MEXaHWKH, aTOMHO-MOJIEKYJISPHOTO YYEHHUS O CTPOEHUM BEIECTBA, IEMEHTOB 3JIEKTPOJMHAMHKM M KBAaHTOBON (PU3UKHU; OBIIJICHHE
MOHATUIHBIM anmnapaToM U CUMBOJIMYECKUM SI3bIKOM (PU3UKH;

3) nmpuoOpeTeHrne OMbITa MPUMEHEHHS HAYYHBIX METOJIOB IO3HAHUS, HAOMIONCHHS (PU3NYECKUX SIBJICHHI, MPOBEICHUS OIBITOB, MPOCTHIX
SKCHEPUMEHTAJIbHBIX HCCIIEOBAHUM, MPSAMBIX W KOCBEHHBIX H3MEPEHHM C MCIOJIb30BAHMEM AaHAJIOTOBBIX M IHU(PPOBBIX H3MEPUTEIBHBIX
pruOOPOB; MOHUMAHNUE HEN30EKHOCTH MOTPEIIHOCTEH JTFOOBIX U3MEPEHUI;

4) nmoHuMaHue (PU3NYECKUX OCHOB M TMPHHIMIIOB JCHCTBHS (pabOThl) MAIIUH ¥ MEXaHHU3MOB, CPEACTB TMEPEIABHIKCHUS M CBSI3H, OBITOBBIX
prOOPOB, MPOMBIIIJIEHHBIX TEXHOJIOTMUYECKUX MPOLIECCOB, BIMSHUS UX HA OKPYXKAIOUIYIO CPEy; OCO3HAHNE BO3ZMOXKHBIX IMPUYMH TEXHOTEHHBIX
1 DKOJIOTUYECKUX KaTacTpod;

5) oco3HaHNe HEOOXOJUMOCTH NPHUMEHEHHS JOCTIDKCHIH (DH3UKU M TEXHOJIOTHUI ISl PAllHOHAIEHOTO MPUPOIOTIONIB30BAHHS;

6) oBiazeHHe OCHOBaMH O€30MACHOTO HCIIOJIB30BAHUSl ECTECTBEHHBIX W HCKYCCTBEHHBIX OJJICKTPHYECKMX M MAarHUTHBIX IIOJICH,
3JIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX HOHM3HPYIOLIUX U3JIy4€HUI BO M30€kKaHUE UX BPEIHOTO BO3ACHCTBUS
Ha OKPYXKAIOLIYIO0 Cpely U OPraHU3M YeJI0BEKa;

7) pa3sBUTHE YMEHHs IUIAHUPOBATh B IIOBCEJAHCBHOW JKU3HHM CBOW JCHUCTBUS C HPUMCHEHHEM IOJYYCHHBIX 3HAHHH 3aKOHOB MEXaHHKH,
JIEKTPOAUHAMUKH, TEPMOJMHAMUKHU U TEIUIOBBIX SIBIICHUH C 1Ie/IbI0 COepeKeHUs 3I0POBbS;

8) dopmMupoBaHue MPeACTABICHHUI O HEPAIIMOHAILHOM UCIIOJIb30BaHUH IPHPOIHBIX PECYPCOB M SHEPTUH, 3arps3HEHUH OKPYKAIOLICH Cpe/Ibl KaK
CJIEZICTBHE HECOBEPLICHCTBA MAILIMH U MEXaHU3MOB.

MeTanpeaMeTHblIe pe3yabTaThbl:

YMEHHE CaMOCTOATENbHO ONPEAETSATh 1eNId CBOET0 00Y4YeHHs], CTaBUTh U (POPMYIHPOBAThH AJisi ceOs HOBBIC 3aaud B yueOe U MMO3HaBaTEIbHOU
JIeSITeILHOCTH;

YMEHHE CaMOCTOSITENILHO MJIaHUPOBATh MyTH JOCTHXKEHUS 1IeJiel, B TOM YHCIIe ajJbTepHATUBHBIC, 0CO3HAHHO BHIOMpaTh Haubomee 3¢ dheKTuBHbIC
CHOCOOBI pelieHus yaeOHBIX U MO3HABATEIbHBIX 3a7ay;

YMEHHE COOTHOCUTH CBOM JACUCTBUS C IUIAHUPYEMBIMHU PE3YJIbTATaMU, OCYLIECTBIISITE KOHTPOJIb CBOEH JAECATEIBHOCTH B IPOLECCE TOCTUKEHUS
pe3ynbTaTa, ONnpeaesaTh ClocoObl IEHCTBUI B paMKaxX MPEATI0KEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBHUS B COOTBETCTBUU
C U3MEHSIOLIEHCS CUTYaLIuEN;



YMEHHUE OLIEHWBATh MPABWIBHOCTH BBHINIOJHEHUSI Y4eOHOH 3a1auu, COOCTBEHHBIE BO3MOXKHOCTHEE PEIICHHUS,;

BJIaJICHHE OCHOBAMHU CAMOKOHTPOJIS, CAMOOLICHKHU, PUHATHS PELICHUA U OCYIIECTBICHHUS OCO3HAHHOTO BhIOOpa B YU€OHOW M MO3HABATEIBHOMN
NEeSITENIbHOCTH;

YMEHHUE OTIPENIENATh MOHATHUS, CO3JaBaTh 0000IICHNS, yCTAHABIMBATh aHAIOTHH, KIIACCU(HIIN- POBATh, CAMOCTOSITEILHO BEIOUPATh OCHOBAHHS U
KPUTEPUH JUIA  KJIacCU(UKAIMK, YCTAaHABIUBATh TNPUYMHHO-CIICACTBEHHBIC CBSI3M, CTPOUTH JIOTHUECKOE pPACCYXICHUE, YMO3AKIIOYCHUE
(MHIYKTUBHOE, IEAYKTUBHOE U 110 AaHAJIOTUH) U J€JIaTh BBIBOJIBL;

yMEHHUE CO3/1aBaTh, IPUMEHSTh U MPE0OPa30BbIBATh 3HAKH U CUMBOJIbI, MOJICIH U CXEMBI JUIsl pEIlIeHUs YI€OHBIX U MO3HABATEIbHBIX 3a/1a4;
yMEHHE OPraHu30BBIBaTh YU€OHOE COTPYAHHUYECTBO U COBMECTHYIO JCSITEIBHOCTh C YUUTENIEM U CBEPCTHHKAMU; pabOTaTh WHIWBUIYAILHO U B
rpynme: HaxXxOoJAUTh OOIlee pelIieHHe W pa3pemarb KOHQIMKTHI HAa OCHOBE COTJIACOBAHMS TO3WIMKA M ydeTa HUHTEpPecoB; (OPMYIUPOBATH,
apryMEHTUPOBATh U OTCTAauBATh CBOE MHEHUE;

YMEHHE OCO3HAHHO HCIIOJb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUM C 3aJa4y€ii KOMMYHUKAIUMU, JUISl BBIPAXKEHUS CBOUX YYBCTB, MBICIEH U
MOTPEOHOCTEN TUIAHUPOBAHUS U PETYISAIUHA CBOEH NEATEIHHOCTH; BIIAJICHUE YCTHOW M NMHUCHMEHHOW PEYbI0, MOHOJIOTMYECKON KOHTEKCTHOM
peybio;

(dhopMupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIB30BaHMs HHPOPMAIIMOHHO- KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

IIpeameTHbIE pe3yJbTaThI

[IpenmMeTHbI€ pe3yabTaThl U3yUEHUS MPEIMETA JOJKHBI OTPAXKATh:

1) popMupoBaHue mHpeACTaBICHUNA O 3aKOHOMEPHOH CBS3M M MO3HABACMOCTH SIBJICHUI MpPUPOJbI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS; O
cucteMooOpasyromed poinu (GU3UKU A Pa3BUTUSA JAPYIUX €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTHH; HAy4dHOTO MHUPOBO33PEHHUS Kak
pe3ynbTaTa U3yuyeHHUs OCHOB CTPOEHUS MaTepuu U (pyHAaMEHTaIbHBIX 3aKOHOB (PU3UKH;

2) GdopMmupoBaHHE [EPBOHAYAIBHBIX MPEACTABICHUA O (PU3MYECKOW CYI[HOCTH SBJICHHHA NOPUPOAbI (MEXaHUYECKUX, TEIUIOBBIX,
AJIEKTPOMArHUTHBIX U KBAaHTOBBIX), BHJIaX MaTepuu (BEUIECTBO U MOJIE), IBIKEHUH KaK CIOco0e CyIleCTBOBAHUS MAaTEPHU; YCBOCHHUE OCHOBHBIX
uael MEeXaHHUKH, aTOMHO-MOJICKYJSIPHOTO YY€HHUSI O CTPOEHUH BEIEeCTBA, JJIEMEHTOB 3JICKTPOJMHAMHMKH M KBAHTOBOW (PU3MKHU; OBIaJeHUE
MOHATHIHBIM anmnapaToM U CUMBOJIMYECKUM SI3BIKOM (PH3UKH;

3) mproOpeTeHrEe OMbITa MPUMEHEHHS HAYYHBIX METOJOB TO3HAHUS, HAOMIOACHHS (U3MYCCKUX SBJICHHH, MPOBEICHUS OIBITOB, MPOCTBHIX
SKCIEPUMEHTAJIbHBIX HUCCIICJOBAHHUM, MPSAMBIX U KOCBEHHBIX H3MEPEHHI C HCIOJb30BAHHEM AaHAJOTOBBIX M ITM(PPOBBIX H3MEPUTEIBHBIX
puOOPOB; MOHUMAHNUE HEN30SKHOCTH MOTPEIIHOCTEH TIO0BIX U3MEPEHUI;

4) noHuMaHue (PU3MYECKUX OCHOB M TMPHUHIIUIOB ICUCTBHS (pabOThI) MAIIUH M MEXaHU3MOB, CPEICTB MEPEIBMIKCHHS M CBSA3H, OBITOBBIX
pruOOPOB, MPOMBIILIEHHBIX TEXHOJIOTHUECKUX MPOLIECCOB, BIUSHUS UX Ha OKPYXKAIOMIYIO0 CPEy; OCO3HAHNE BO3ZMOXKHBIX IMPUYHH TEXHOTEHHBIX
1 DKOJIOTUYECKUX KaTacTpod;

5) oco3HaHHe HEOOXOAUMOCTH MPUMEHEHUS TOCTIKCHUH (PU3NKU M TEXHOJIOTHH ISl PAIlHOHATIBHOTO TPHPOI0TIOIb30BAHHS;

6) oBiaseHWe OCHOBaMH 0€30MACHOTO HCIOJIb30BAHHMS €CTECTBECHHBIX M HCKYCCTBEHHBIX OJICKTPHUECKMX M MAarHUTHBIX IOJIEH,
AIIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHU3UPYIOIIUX U3Ty4eHUN BO M30€KaHHE UX BPEIHOTO BO3ACUCTBUS



Ha OKPYKAIOLLYIO CPEly U OPraHHU3M YEIOBEKa;

7) pa3BUTHE YMCHHUS IUIAHUPOBATh B IIOBCCIHCBHOW J>KU3HU CBOM JICHCTBHS C MPUMCHEHHEM IIOJYYCHHBIX 3HAaHHMH 3aKOHOB MEXaHUKH,
AIIEKTPOAMHAMUKHU, TEPMOJMHAMUKHU M TEIUIOBBIX SIBIICHUH C 11eNIbI0 COEpeKEeHUs 3I0POBbS;

8) dbopmupoBaHHe TPEICTABICHUI O HEPALMOHATILHOM MCIIOJIb30BAHUY MPUPOIHBIX PECYPCOB U DHEPIHH, 3aTrPSI3HECHUH OKPYXKAIOLICH Cpe/ibl Kak
CJIEJICTBME HECOBEPILIECHCTBA MAIIMH U MEXAaHU3MOB.

BbInyCKHUK HAy4YHuTCS:

* coOr01aTh MpaBmUiia 6€30MaCHOCTH M OXPaHbI TPyAa MpU padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

¢* TIOHUMATh CMBICJI OCHOBHBIX (1)I/I3I/I‘I€CKI/IX TCPMHHOB: (1)I/I3I/I‘-ICCKOC TECJIO, (1)I/ISI/I‘~I€CKO€ SIBJICHUC, q)HSH‘IGCKaSI BCJIMYMHA, CIMHUIBI U3SMCPCHHA,

¢ paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXXHO PCHIUTHL IIpHU NOMOIIU (1)I/I3I/I‘I€CKI/IX MCTOIOB, aHAJIU3UPOBATHL OTACIBHBIC 3TAIllbl IPOBCIACHUA
HCCIeI0BAaHUN U MHTEPIPETUPOBATH PE3YIbTATHIHAOIIOACHUHN U OTIBITOB;

* CTaBUTH OIIBITHI 110 MCCICIOBAHNIO (DU3NIECKUX SIBICHUHN WIH (U3UYECKUX CBOMCTB TNl 0€3 MCIOJIB30BAHUS MPSMBIX H3MEPEHHIA; IPH STOM
dbopmyaupoBaTh TpoOIeMy/3a1ady Y4eOHOTO IKCIEPUMEHTA; COOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO O0O0PYIOBaHUS, MPOBOJUTH OMBIT U
(bopMyTHPOBATH BHIBOIHI.

Ipumeuanue. Ilpu npoBeneHnn UcCIeAOBaHNUS (PU3MUECKUX SBJICHUN U3MEpUTENbHbIE TPUOOPHI UCHOIB3YIOTCS JIMIIb KaK JATYUKA U3MEpPEHUs
(bM3UYECKUX BEIMYMH. 3alMCH TTOKa3aHUH MPSMBIX U3MEPEHHUI B 3TOM ciydae He TpeOyeTcs.

* IOHUMATh POJIb IKCIIEPUMEHTA B MOJIyY€HUU HAYYHOU HH(OpMaIUY;

* IPOBOJUTH MPSAMBIE U3MepeHUs (PU3NYECKUX BETUUYHH: BPEMS, pacCTOsIHUE, Macca Teja, 00beM, cuiia, TeMIlepaTrypa, aTMocepHoe JaBIeHHeE,
BII&YKHOCTh BO3]lyXa, HAIIPsDKEHUE, CUjla TOKA,paualliOHHbIN (OH (C MCIOIB30BaHUEM J03UMETpPA); MPU STOM BBIOMPATh ONTHUMAIBHBIACIIOCO0
M3MEPEHUS U UCTIOJIb30BaTh MPOCTEHIITNE METOIBI OIICHKH TOTPENTHOCTEH n3MepeHuit. [lpumeyanue. JIrobas yaebHast mporpamma J0JDKHA
obecrieunBaTh OBIAJACHUE MIPSIMBIMUU3MEPEHUSIMU BCEX MIEPEUNCICHHBIX (PU3MUECKUX BEIUYUH.

* IIPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3UUECKUX BEIUYMH C HCIOJb30BAHUEM IMPSAMBIX HM3MEPEHUN: MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH (PU3MUECKHUX BEIWYMH B BHJE TaOnuil U TrpaduKoB, AeiaTh BBIBOJBI IO
pe3yibTaTaM UCCleOBaHUS;

* MPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIWYUH: MPHU BBHINOJHEHUU U3MEPEHUI cOOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIYs
MPEII0KEHHOM HMHCTPYKIMH, BBIYUCISTH 3HAYCHHE BEIMYMHBI M aHAIM3UPOBATh MOJYYCHHBIE PE3YAbTaThl C Y4YETOM 3aJaHHOM TOYHOCTH
HU3MEPEHUI;

* aHaJM3UPOBATh CHUTYAllMM MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, y3HABaTh B HUX IPOSIBICHUWE HM3YYCHHBIX (PU3UYECKUX SBICHUU WU
3aKOHOMEPHOCTEH M MPUMEHSTh UMEIOIINECs 3HaHUS JJIsl UX 00bICHEHUS;

* MOHUMAaTh MPHUHIIMUIBI JISHCTBUS MAIlUH, TPHUOOPOB M TEXHUUYECKUX YCTPOMCTB, YCIOBHUS MX OE30MACHOTO HCIOJIH30BAHMS B MOBCEIHEBHOM
KU3HU;

* HCIIOJIb30BAaTh TPU BHIMIOJHEHHH YYEOHBIX 3a/1ad HAyYHO-TIOMYJSPHYIO JTUTEpaTypy O (GU3MUECKUX SBJICHHSX, CIPABOYHBIE MaTepHabl,
pecypcel HTEpHET.



BbInyCKHUK NOJYYHT BO3MOKHOCTH HAYYUTHCS:

* 0CO3HABaTh I[EHHOCTh HAYYHBIX MCCIEAOBAHUM, POIh (U3UKH B PACHIMPEHUHN MIPEICTABICHUNA 00 OKPYKAIOIIEM MHPE U €€ BKIAJ B YIyUIICHHE
KauecTBa JKU3HU;

* WCIO0JIb30BaTh MPHUEMbI IOCTPOCHUS (DPU3MUECKUX MOJCIICH, MOUCKa U (POPMYITUPOBKH JIOKA3aTeILCTB BBIBUHYTHIX TUIIOTE3 H TCOPETHUCCKUX
BBIBOJIOB HA OCHOBE AMITMPUICCKH YCTAHOBIICHHBIX (DAKTOB;

* CpaBHUBATH TOYHOCTh M3MEPEHUS GU3NICCKUX BEITUYHH I10 BEJIMYMHE UX OTHOCUTEILHOUIIOTPEITHOCTH TIPY TIPOBEACHUN MIPSIMBIX H3MEPECHUI;
CaMOCTOSITEJIbHO TPOBOJUTH KOCBEHHBIE H3MEPEHUST U MCCIENOBAHUS (PU3WYECKUX BEJIMYUH C HCIOJB30BAHHEM PaA3JIMYHBIX CIOCOOOB
M3MepeHus (PU3NYECKUX BEJIIMYNH,

BBIOMpATh CPEJICTBA M3MEPEHHUs C yueT O0OCHOBBIBATH BHIOOP Crioco0a M3MEpEHHs, aJleKBaTHOTO IMOCTABIICHHOW 3ajaye, MPOBOJIUTH OIEHKY
JIOCTOBEPHOCTH TIOJIYY€HHBIX PE3yJIbTaTOB;

* BOCIIpUHUMATh HWHGOpMAIU0 (HU3UYECKOTO COJEpPKaHUS B HAYYHO-TIOMYJSIPHOM JIUTEpAType M CPEeACTBaX MaccoBOW WH(opmauuy,
KPUTUYECKH OIICHUBATH TOJIYUCHHYIO HH(POPMAIIUIO, aHATTU3UPYsI €€ COJIep >KaHue U IaHHbIE 00 UCTOYHUKE HH(OPMAIIHH;

* CO3/aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIIEHUS O (PU3NYECKUX SBJIICHUSX HAa OCHOBE HECKOJBKHX HCTOYHHUKOB HH(MOpMAIIUH,
COTIPOBOXIATh BHICTYIUICHUE TIPE3EHTAIIMEH, YUUTHIBAsI OCOOCHHOCTH ayJIUTOPHUU CBEPCTHUKOB.

Mexanuueckue saeénenusn
BbIMyCKHUK HAYYUTCSH:

* pacro3HaBaTh MEXaHUYECKHUE SIBJICHHS M OOBSACHATH HAa OCHOBE HMMEIOIIMXCS 3HAHMNA OCHOBHBIE CBOMCTBA WMJIM YCJIOBHSI MPOTEKAHUS ATHX
SIBJICHUI: paBHOMEPHOE M HEPABHOMEPHOE JIBMXKEHHUE, PaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOTMHEIHOE IBHKEHHE, OTHOCHTEILHOCTh MEXaHUYECKOTO
IBIDKEHUS, CBOOOMHOE MaJCHUE TEJl, PABHOMEPHOE IBIKEHUE IO OKPYKHOCTH, WHEPITHS, B3AUMOJCHCTBUE TEJ, pEaKTUBHOE JBM)KCHHE, TIepenada JaBIICHUS
TBEPABIMU TCIIaMH, XKHUAKOCTIMH U ra3aMu, aTMOC(bepHOC JAaBJICHUE, TIJIaBaHUE TEJI, PAaBHOBECUC TBEPABLIX TCJI, UMCIOIMMNX 3aKPCIJICHHYIO OCh BpalllCHUA,
KosebaTeTbHOe ABMKEHUE, PE30HAHC, BOTHOBOE IBIKEHUE (3BYK);

* OMNHCHIBAaTh M3y4YCHHbIE CBOMCTBA TENl M MEXaHWYECKUE SIBIICHUS, HCIOJIb3Yysd (DM3MUECKHE BEIUYMHBI: IyTh, MEpEeMEIIeHHEe, CKOPOCTb,
yCKOpeHue, nepuoj oOpalieHus, Macca Tenla, JIOTHOCTh BEIEeCTBa, CUila (CHUjla TSDKECTH, CHIla YIPYrOCTH, CUJIa TPEHHs), JaBJICHUE, UMITYIIbC
Teja, KUHETUYecKasi SHeprus, NOTEeHIMalbHAs SHEeprus, MexaHuuyeckas pabota, mexanudyeckas MomHocTb, KIIJ[ mpu coBepienuu paboThl ¢
HCII0JIb30BAHMEM IPOCTOT0 MEXaHU3Ma, CHUIIATPEHHUSI, aMIUTUTY/a, IEPHOJ] U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI U CKOPOCTh €€ PaclpoCcTpaHEeHHUS,
MpU OMUCAHUM IPABUJIBHO TPAKTOBATh (U3WYECKHI CMBICI HCIOJIb3YeMbIX BEJIMYMH, UX OOO3HAUYEHHUS W E€AMHUIIBI MU3MEPEHHUS, HAXOAUTh
(dbopMyIbl, CBS3BIBAIOIINE JaHHYIO (DU3HUECKYIO BEIUUHUHY C IPYTUMU BEIMYUHAMU, BBIYUCIIATH 3HaYeHNE (PU3UUYECKOI BETUYHHBI;

* QHAJIM3MPOBATH CBOICTBA TEJI, MEXaHUYECKUE SIBIICHUS U TPOLIECCHI, MCIONb3yd (PU3NYECKUE 3aKOHBI: 3aKOH COXPAaHEHHWs SHEPruu, 3aKOH
BCEMUPHOTO TATOTECHHUS, IPUHIIUI CYIIEPIIO3UIIMU CUJI (HaXOoXeHue paBHoAelcTByromel cunbl), I, I1 u III 3akonsr HetoToHa, 3ak0H coXpaHeHuUs
UMITynbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH ApXuMesa; MPU ATOM pa3InyaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U €ro MaTeMaTU4YEeCKOe
BBIPAKECHUE;

* pa3nu4aTh OCHOBHBIC TPU3HAKU U3YUYEHHBIX PU3NYECKUX MOJIENIeH: MaTepranbHas TOUKa, HHepIMalIbHas CUCTEMA OTCUETa;



* pemath 3aJaud, HUCHOJb3Ys (PU3MUYEcKHe 3aKOHBI (3aKOH COXPAaHEHMS SHEPTUH, 3aKOHBCEMUPHOTO TATOTEHHSI, MPUHIUI CYIIEPIO3HLIUU
cun, |, Il u 1l 3akons1 HproTOHA, 3aKOHCOXpaHEHHs] UMITYJIbCa, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (GOpPMYIIbL,CBSI3bIBAIOLINE
¢u3nveckue BETMUYMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tejia, MJIOTHOCTHBEIIECTBA, CHIIA, IABICHUE, UMITYJIbC TEJla, KHHETHYEeCKast
SHEprus, NOTEHIMaJIbHAs SHEPIUsl, MEXaHUYECKas paboTa, Mexannueckas MouiHoctb, KII/] mpocToro Mexanusma, cuiia TpeHUS CKOJIbKEHUS,
KOX(QQHUIHUEHT TPEeHHS, aMIUTUTY/a, IEPUOJT ¥ YaCTOTa KOJeOaHHid, UTMHA BOJHBI HCKOPOCTh €€ paclpoCTpaHEHHs): HA OCHOBE aHAJIHM3a yCIOBUS
3aJ]auy 3aMUCBhIBATh KPATKOCYCIOBHE, BBIACTATh (PU3NYECKHE BEIWYHMHBI, 3aKOHBI M (HOPMYIBI, HEOOXOIUMEBIE Ul €epelICHUs], TIPOBOIUTH
pacyeTsl U OICHHWBATh PEATbHOCTH MOIYUYEHHOTO 3HAYCHHS (PU3MUECKOMBETUINHBI.

BbInyCKHUK MOJIYyYUT BO3MOKHOCTH HAYYUTHCH:

* UCMOJb30BaTh 3HAHUS O MEXAaHUYECKHUX SBJICHUSIX B IMOBCEAHEBHOMN >KM3HM JUIsl oOecrieueHus] 0e30MacHOCTH MpU 00palieHu ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMM, JJISi COXPAaHEHUS 3I0POBbs U COOJIIOJICHUSI HOPM SKOJIOTMYECKOTO MOBEJACHUS B OKPYXKAIOIIel cpele; MPUBOAUTH
MIPUMEPBI MPAKTUYECKOT0 MCMOJIb30BaHUS (PU3MUECKUX 3HAHUI O MEXaHMYECKUX SIBJICHUSAX U (PU3MUYECKUX 3aKOHAX; MPUMEPhl UCIIOJIb30BAHUS
BO300OHOBJISIEMBIX HICTOYHUKOB 3HEPTHH; SKOJIOIMUECKUX MTOCIEICTBUN UCCIIEOBaHHsI KOCMUYECKOTO MPOCTPAHCTB;

* pa3nuyaTh I'PAaHUIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, MOHMUMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS
MEXaHUYECKOM SHEpruu, 3aKOH COXPAHEHHUS HMITYJbCa, 3aKOH BCEMHUPHOIO TATOTEHMs) M OTPAaHMYEHHOCTh HCIOJIb30BaHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u np.);

* HaXOJUTh aJIeKBAaTHYIO MPEUIOKEHHON 3a/1aue GU3NUYECKYI0 MOJENb, pa3peniaTh IpodjIeMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUN 110 MEXaHUKE C
UCIOJb30BAHUEM MAaTEMAaTUYECKOI0 amnapara, Tak U Ipy IMOMOLIY METOJI0B OLICHKH.

Tennogvle agnenusn
BbINyCKHUK HAYYHUTCSH:

* pacro3HaBaTh TEIJIOBBIC ABJICHUS U OOBSACHATH Ha 0a3e MMEIOUIMXCS 3HAHHI OCHOBHBIE CBOMCTBA WJIM YCIOBHUS MPOTEKAHUS STUX SIBICHUN:
muddys3us, u3MeHeHHe o0beMa Tell NMpU HarpeBaHUM (OXJaXKJeHUH), OoJblIas CKMMaeMOCTh ra3oB, Mallas CXKHUMaeMOCTh >KHIKOCTEH H
TBEPAbIX TECJI; TCIIJIOBOC PABHOBECHUEC, HMCIIAPEHHUE, KOHIACHCAIUA, IUIABJIICHUC, KPHUCTAIM3aluA, KHUIICHHUE, BJIAXXHOCTH BO34YyXa, pPa3JIMIHBbIC CI1oCcoObI
TEIUIONEpEaaYN (TeHHOHpOBO,Z[HOCTB, KOHBCKIIH, I/I3J'Iy‘{eHI/Ie), arp€raTHbI€ COCTOSAHUA BEHICCTBA, IIOTJIOINCHUE OHEPIUH IIPU HCIAPEHUHN XKHUAKOCTHU H
BBIACIICHUE €€ ITPU KOHACHCAIIUH ITapa, 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUA OT JAaBJICHUA,

* OIHUCBHIBaTh U3YYCHHBIE CBOWMCTBA TEJ U TEIUIOBBIC SIBJICHHUS, UCTIONIbB3Ys (PU3NUYECKHE BEIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrus,
TeMIleparypa, yAelbHas TEIJIOEMKOCTb BEIIeCTBa, yJelbHasg TEIUIOTa IUJIaBJICHUS, YAETbHAs TEIJoTa MapooOpa3oBaHMs, yIelbHAs TEIUIOTa
CrOpaHusi TOILINBA, KOA(PPHUIMEHT MOJIE3HOTO ICHCTBHS TEIUIOBOTO JBUTATENs; MPHU OMUCAHUM MPABHIBHO TPAKTOBATh (DU3MUYECKUN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, WX 0003HAYEHUS W €IWHUIBI U3MEPEHHs, HaXOAUThb (OPMYIbI, CBS3BIBAIOLIME JAHHYIO (DU3MUECKYIO BEIIMYUHY C
JPYTMMU BETUYMHAMU, BBIUYUCIISTH 3HaUeHUE (PU3NUYECKON BETUUMHBI;

* aHAJIM3UPOBATh CBOICTBA TEJ, TEIUIOBBIE SIBJIEHUS W MPOLIECCHI, HMCHOJb3Yysl OCHOBHBIE MOJOXKEHUS ATOMHO-MOJIEKYJISPHOTO YYEHHUS O
CTPOEHHH BEIIECTBA U 3aKOH COXPAaHEHHS YHEPTUH;

* pa3nMyaTh OCHOBHBIC MPU3HAKU W3YUYEHHBIX (PU3MUECKUX MOJIENEH CTPOSHUS Ta30B, KUAKOCTEH U TBEPABIX TE,



* MPUBOJUTH MPUMEPHI MPAKTUIECKOTO MCIIOIB30BaHUs (PU3NYECKUX 3HAHUN O TETUIOBBIX SIBJICHUSX;

* pemath 3a/Ja4M, MCIOJIb3Ysl 3aKOH COXPAHEHHs HHEPIUM B TEIUIOBBIX IpoIeccax W (OPMYINbI, CBS3BIBAIOIINE (U3UUECKUE BEITUYMHBI
(KOJIMYECTBO TEILIOTHI, TEMIIEPATYpa, yJAelbHas TEIUIOEMKOCTh BELIECTBA, YAEIbHAs TEILIOTA ILIABJICHHS, ylelIbHas TEIUIOTa 1apoo0pa3oBaHus,
ylelbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA(GQUIMEHT MOJE3HOTO NACHCTBUS TEIUIOBOTO JABMIaTels): HAa OCHOBE aHAIW3a YCIOBHS 3aJadud
3aIMCBIBATh KPATKOE YCIOBHE, BHIACIATH (PH3MUECKHE BEIMUMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC JJISl €€ PELICHHUS, TIPOBOJAUTH PACUYETHl U
OILICHUBATh PEALHOCTH MOJYYEHHOTO 3HAYCHUS (PH3UUECKON BEITHMYHHEI.

BbIyCKHHUK MOJTy4YUT BO3MOKHOCTh HAYYMThCS:

* HCIOJIb30BaTh 3HAHMS O TEIUIOBBIX SIBJIEHUSAX B IMOBCEIHEBHOM XM3HU A obOecriedeHHs Oe30MacHOCTU IMpH OOpalleHUH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPONUCTBAMU, JUIsl COXPAHEHHUS 3/I0POBBS U COOJIIOJIEHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKpYXKalolllel cpelie; MPUBOINUTh
MIPUMEPBI SKOJIOTMUECKUX MOCJIEACTBUM pabOThl JBUTATENel BHYTPEHHEIO CrOPAaHMUs, TEIJIOBBIXH THAPOAIEKTPOCTAHIIUHN, pa3IndaTh TPaHULIbI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOLINI XapakTep (QyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPAHEHHUS SHEPTUM B
TEIUIOBBIX MPOIIECCaX) U OTPAHUYEHHOCTh MCIOIb30BaHMSI YaCTHBIX 3aKOHOB;

* HaXOJUTh aJCKBAaTHYIO MPEIJIOKEHHON 3a/ade (GU3NYECKYI0 MOJIeNb, pa3peniarh npobjaeMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHUN O TEIJIOBBIX
SIBJIGHUSAX C UCII0JIb30BAHUEM MaTEeMaTHUECKOTO amnmnapara, Tak U P MOMOIIU METO0B OL[EHKH.

Dnekmpuueckue u MazHUmMHble A671EHUA

BbINMyCKHUK HAYYHUTCSH:

* pacno3HaBaTh 3JEKTPOMArHUTHBIE SBJICHUS U OOBACHATH HA OCHOBE MMEIOIIMXCSA 3HAaHUN OCHOBHBIE CBOWCTBA MJIM YCIIOBUS MPOTEKAHUS ATHX
SBIIGHUW: DJIEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3apsA0OB, 3JCKTPUYECKUH TOK MU €ro MAeWcTBUA (TEIJIOBOE, XHMHUYECKOE, MarHuTHOE),
B3aMMO/ICHCTBUE MAarHUTOB, ANEKTPOMArHUTHAsI MHAYKIMS, IeHCTBUE MAarHUTHOTO TOJIsI HA MMPOBOJHUK C TOKOM U Ha JABIXKYLIYIOCS 3apsKEHHYIO
4acTUlly, ACWCTBHUE DJIEKTPUUECKOTO IMOJS Ha 3apsSHKEHHYIO YacCTHILY, SJIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHEHHOE paclpocTpaHEHHE CBETa,
OTpa)KeHHUE U MPEJIOMJICHUE CBETa, AUCIIEPCHSI CBETA.

* COCTaBIISITh CXEMbI OJJIGKTPUYECKHX IeNeil C TmocleAoBaTelbHBIM W MapajulebHbIM COCAMHEHHUEM OJJIEMEHTOB, pasziinyasl YCIOBHBIC
0003HaYEeHHSI FIIEMEHTOB AIIEKTPUUECKHX IIerel (MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTaT, JaMIIOYKa, aMIEPMETp, BOJILTMETD).

* HCIOJIb30BaTh ONITUYECKUE CXEMBI JUIsl IOCTPOEHUS N300pakeHUI B IJIOCKOM 3epKajie U coduparomieit JuH3e.

* ONMCHIBATh W3yYEHHBIC CBOWCTBA TEJ M 3JEKTPOMArHUTHBIC SIBJICHUS, UCMOJIb3Ys (U3NUYECKUE BEIMUMHBI: JIEKTPUUECKUM 3apsj, cuia TOKa,
3JIEKTPUYECKOE HANPSIKEHHE, IEKTPUYECKOE CONPOTHUBIIEHUE, YIEIbHOE CONPOTUBIIEHHE BELIECTBA, PabOTa 3JIEKTPUYECKOIO IOJIsl, MOIIHOCTh
TOKa, (POKYCHOE PAacCTOSIHWE W ONTHUYECKas CHUJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4acTOTa CBETA; IPU ONHUCAHUU
BEPHO TPAKTOBATh (PU3MUECKUI CMBICT UCHOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €IMHULIBI U3MEPEHUS; HAXOIUTh (POPMYJIbI, CBS3bIBAIOIIUE
JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BEIUYMHAMHU.

* AHAJIW3MPOBATH CBOMCTBA TeJ, SJEKTPOMArHUTHBIE SBJIEHUS M TPOLECCHl, HCHONb3yd (U3NYECKHE 3aKOHBI: 3aKOH COXpaHEHUs
UIEKTPUYECKOro 3apsaa, 3akoH Oma Juist ydacTka Lemnu, 3akoH Jxoyns-JIeHna, 3akoH HpPSMOJIMHEWMHOTO PAacIpOCTPAHEHHUS CBETa, 3aKOH
OTpa)KEHHsI CBETA, 3aKOH MPEJIOMJICHUS CBETA; IPU 3TOM pa3ivyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €0 MaTeMaTHYECKOe BhIpayKEHHE.



*  TIPUBOAUTH MPUMEPHI MPAKTUYECKOTO UCTIONB30BaHMs (PU3UUECKUX 3HAHUH O 3JIEKTPOMATHUTHBIX SBICHHIX

* pemiath 3aJa4yM, HUCHOJB3ysd (¢u3MUeckue 3akoHbl (3akoH Owma ans ydactka menu, 3akoH JDkoyns-JleHna, 3aKOH MPSAMOJIHMHEHHOTO
pacrpocTpaHeHHs CBETa, 3aKOH OTPaKEHUs CBETa, 3aKOH MPEJIOMIICHHUS CBeTa) U (POPMYJIbI, CBSA3bIBatONINE (hU3NYECKHE BEIUYMHBI (CHIa TOKa,
NIEKTPUYECKOE HAINPSIKEHUE, 3JIEKTPUUECKOE CONPOTHUBIICHUE, YJIENbHOE CONPOTUBIIEHUE BEIECTBA, PadOTa 3JIEKTPUUYECKOTO MOJIs, MOIIHOCTb
TOKa, (POKYCHOE PACCTOSIHUE W ONTUYECKask CHJIAa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, UTMHA BOJIHBI M YaCTOTa CBETa, (GOPMYIBI pacyera
AJIEKTPUYECKOTO CONPOTHUBIICHUS P IOCIEI0BATENILHOM U IMapajUIeIbHOM COEAMHEHUHU MPOBOJHUKOB): Ha OCHOBE aHA/IW3a YCJIOBUS 3aJauu
3aIMCBIBATh KPATKOE YCIOBHE, BBIACTATh (PM3MUECKHE BEITMUUHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC JJISl €€ PEUICHHUS, IPOBOJAUTH PACUETHI U
OILICHMBATh PEAIbHOCTD MOJIyYEHHOTO 3HAYeHUs (PU3NUECKON BEIHUMHBIL.

BbInyCKHUK MOJIYyYUT BO3MOKHOCTh HAYYUTHCH:

* HCIOJb30BaTh 3HaHHUA OO 3JIEKTPOMAarHUTHBIX SIBJICHMSX B IOBCEJIHEBHOM >KM3HM JJs oOecriedeHHs] Oe30MacHOCTH NpU OOpaleHHH C
npruOopaMu U TEXHUYECKHUMH YCTPOICTBaAMU, JUISICOXPAHEHNUS 3/I0POBBS U COOIIOIEHUS] HOPM 3KOJIOTHYECKOTO

MOBE/ICHUS B OKpYXaIOIIel cpesie; MPUBOAUTD IPUMEPHI BINSHUS 3JEKTPOMArHUTHBIX U31y4eHUH Ha KUBbIE OpraHU3MBI;

* pa3nuyaTh I'PAaHUIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsi/ia) U OTPAaHMYEHHOCTh HCIIOJIb30BaHMSI YACTHBIX 3aKOHOB (3akoH OMma [uist yuacTka 1en#, 3ako /[xoynsa-Jlenua u nip.);

* HCIOJIb30BATh MPUEMbI IOCTPOEHUS (PU3HUECKUX MOJIENEeH, ToucKa U POPMYIUPOBKUI0KA3ATEIbCTB BHIIBUHYTHIX TUIIOTE3 U TEOPETHUUECKUX
BBIBOJIOB HA OCHOBE AMIMPUYECKHYCTAHOBJIEHHBIX ()aKTOB; HAXOJIUTh aJ€KBAaTHYIO MPEAJIOKEHHON 3a/1aue (PU3UUECKYI0 MOJEIb, pa3peiiaTh
npo0ieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUN 00 3JIEKTPOMArHUTHBIX SIBICHUSX CUCIOJIb30BaHHUEM MAaTeMaTUYEeCKOTO ammapara, Tak u Ipu
ITOMOIIIM METOJIOB OLICHKH.

Keanmoevie aenenus

BbINyCKHUK HAYYHTCS:

* pacrno3HaBaTh KBAHTOBBIE ABJICHUS U OOBSICHATH HA OCHOBE UMEIOIIMUXCS 3HaHUN OCHOBHBIE CBOMCTBA MJIM YCIIOBUS MIPOTEKAHUS STUX SBJICHUN:
€CTECTBEHHAs U UCKYCCTBEHHAs paJOaKTUBHOCTb, a-, P- U y-U31IyueHus, BO3HUKHOBEHHUE JIMHEHYATOrO CIIEKTPa U3Iy4eHUsIaTOMa;

* ONKCHIBATh M3YYEHHBbIE KBAHTOBBIC SIBICHUS, UCIOJIB3YS (PU3MUECKHE BEJIMYMHBI: MACCOBOE YHCIIO, 3apsI0BOE YMCIIO, MEPHOJ MOJypacnasa,
sHeprusi (OTOHOB; MPU OMHCAHMM TPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICI HCIHOJb3YEMbIX BEIMYMH, WX OOO3HAUEHUS U EIUHHIIBI
W3MEpEeHUs; HaXOIUTh (OPMYJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEIMYMHAMH, BBIYUCIATH 3HaUCHUE (DU3MUECKOM
BEITUYHHBI;

* QHAJIM3UPOBATH KBAHTOBBIC SBJICHUSA, HCHOJIB3yd (PU3MUYECKHE 3aKOHbI M TOCTYJaThl: 3aKOH COXPAHEHMSI JHEPIHH, 3aKOH COXpaHEHUS
DJIEKTPUYECKOr0 3apsAna, 3aKOH COXPAHEHHs MacCOBOrO 4YMCIIA, 3aKOHOMEPHOCTH H3JIyYEHUS W TOIVIOIIEHHS CBETa aTOMOM, IPU 3TOM pa3jidyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €0 MaTEMaTH4YECKOE BBIPAXKCHHUE;

* pa3IM4aTh OCHOBHBIE ITPU3HAKU IUIAHETAPHOM MOJEIIM aTOMa, HYKJIOHHOW MOJIEJIM aTOMHOIO S1pa;

*  TPUBOJIUTH IPUMEPHI NPOSIBIEHUS B MPUPOAEC U NPAKTHUYECKOIO HMCIIOIb30BaHUS PATUOAKTUBHOCTH, SAEPHBIX U TEPMOSIACPHBIX PEaKIUH,
CIIEKTPaJIbHOI'0 aHaJIn3a.



BpInyCKHHUK OJIy4YUT BO3MOKHOCTh HAYYHUTHCH:

* UCTOJH30BaTh MOJYYCHHBIC 3HAHUSA B IOBCEIHEBHOM JKM3HM NpU OOpameHHH ¢ NpuOOpaMH M TEXHUYECKHMMH YCTPOMCTBAMHU (CUETUHMK
MOHM3HUPYIOMINX YaCTHUII, TO3UMETP), IS COXPAHEHUS 3JI0POBbS U COOIOACHUS HOPM HKOJIOTHUECKOTO MOBEICHHS B OKPYXKAIOIIEH Cpeae;

* COOTHOCHUTbH SHEPTHIO CBS3U aTOMHBIX SiAEp C Ae(hEKTOM MacCHI;

* IPUBOJIUTH IPUMEPHI BIMSHUS PaJMOAKTUBHBIX M3JIy4€HUN Ha JKUBbIE OpPraHU3Mbl, IOHMMAaTh HPUHLUI AEHCTBUS J03MMETpa U pa3inyarb
YCIIOBHSA €r0 UCIOJIb30BaHU;

* IIOHUMAaTh 3KOJOIMYECKHE NPOOJEMbl, BOSHUKAIOUIUE MPHU HCIOJIb30BAHUU ATOMHBIX IEKTPOCTAHLUN, W IYTH PELIEHUS 3TUX HpoOJieM,
MIEPCIEKTUBBI HCIIOJIb30BAHMS YIIPABISEMOTO TEPMOSIEPHOTO CHHTE3A.

Dnemenmol acmponomuu

BbInyCKHUK HAy4YuTCS

® y1(a3BIBaTI) Ha3BaHUA IIJIAHCT COHHG‘IHOﬁ CHUCTEMBI, pa3J'II/I‘-IaTB OCHOBHBIC HpI/ISHaKI/I CYTO‘IHOFO BpaHIeHI/ISI 3BE€3IHOTO He6a, JOBUXCHUA .HYHBI,
CoJIHIIa ¥ IUTAHET OTHOCHUTENBHO 3BE3/T;

* IOHUMAThH pa3n1/1q1/151 Me>1<)1y FeJ'II/IOI_[eHTpI/I'-IeCKOI\/’I nu FeOHeHTqueCKOﬁ CUCTCMaMU MI/Ipa,

BblﬂyCKHI/IK l'lO.]Iy‘lI/lT BO3MOKHOCTDb Hay‘lPlTbCﬂ:

® YKaSBIBaTI) O6HII/IC CBOﬁCTBa 1 OTIINYHA TIJIAHET 3€MHOI\/’I prrIHI)I U IJTaHCT-TUTI'aHTOB, MaJIbIX TEJI COJ'IHG‘-IHOfI CHUCTCMBI U 6OJ'II)IHI/IX IJIAHET,
MOJI30BATHCS KAPTOM 3BE€3THOTO HeOa MPUHAOIIOICHHIX 3BE€3IHOTO Hea;

* pa3MyaTh OCHOBHBIC XapaKTEPUCTUKH 3Be3]T (pa3Mep, BET, TEMIIepaTypa) COOTHOCHTD IBET 3BE3/IbI C €€ TEMITepaTypoi;

* pa3aMyaTh THIIOTE3bI O MPOUCXOXKACHHH COTHEUHOW CHCTEMBI.

7 xJjaacce
Yyenux naywumes:
-pacro3HaBaTh MEXaHHYECKHE SIBJICHHS U OOBSCHATh HA OCHOBE HMEIONIWXCS 3HAHWUW OCHOBHBIE CBOMCTBA WJIM YCJIOBHS NMPOTEKAHUS ITHX
SIBJICHUI: PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JTBM)KEHHE, CBOOOTHOE TIaJICHHE Tell
-OIMKMCHIBATh M3yUYEHHBIE CBOMCTBA TEJ M MEXaHUUYECKHUE SIBICHHS, UCIOJIB3Ys (PU3NUYECKHE BEIIMUUHBIL: IyTh, CKOPOCTh, YCKOPEHHE, Macca Tela,
IJIOTHOCTH BEIIECTBA, CUJIA, IaBJICHUE, UMITYJIbC Tella, KHHETUUYECKasi SHEePTHsl, MOTEHIIMaIbHas SHEprus, MeXaHu4eckas paboTa, MeXaHU4YeCcKas
MoiHocTh, KITJ] mpocTtoro Mexanusma
- aHATTU3UPOBATH CBOMCTBA TeJl, MEXaHUYECKHE ABJICHUS U MPOLECCHI, UCTIONb3Ys (PU3NUECKHE 3aKOHBI U MPUHIUIIBL 3aKOH COXPAaHEHUS YHEPTHH,
3aKOH BCEMHUPHOTO TATOTEHUS, PABHOICUCTBYIOLIAs CHUIIA
-pemarh 3aJayu, UCTHoNb3ysa (usnueckue 3akoHbl 3akoH ['yka, 3akon [lackans, 3akoH Apxumena) u QOpMyINbl, CBS3bIBAIONINE (PUINUECKUE
BETUYMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEIIECTBAa, CHJA, MAABIIEHWE, WUMITYyJIbC Tela, KUHETUYecKas SHEeprus,
MOTEHIIMATbHAS DHEPrus, MeXaHnueckas padoTa, MexaHudeckas MoirHocTh, KIIJ[ mpocToro mMexanusma, cuiia TpEHUSI CKOJIbKEHHsI): HA OCHOBE
aHallM3a yCIIOBUSA 3a/1a4M BBIAENATH (pU3nUecKkue BeTHUMHbI U (GOPMYIBI, HEOOXOIUMBIE IS €€ PEeUICHHs], U TPOBOAUTH PACUETHI.




-pacro3HaBaTh TEIUIOBBIC SIBJICHUS M OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE CBOICTBA WJIM YCIIOBHSI NMPOTEKAHHS ATUX SBIICHHIA:
maddysus, nzmMeHeHne o0bEMa TeI MPU HArpeBaHUM (OXJIAKJICHUN), OOJIbIIAs CKUMAEMOCTh T'a30B, MaJlasi COKUMAEMOCTh JKUIKOCTEH M TBEPIBIX
Tel.

-pa3nu4aTh OCHOBHBIE NPU3HAKU MOJEIIEH CTPOCHHUS Ira30B, KUIKOCTEN U TBEPIBIX TEI.

-aHAIM3UPOBATH MPOOIEMBI COXPaHHOCTH MPHPOTHBIX CUCTEM PETHOHA

Yuenux nonyuum 603M04CHOCHb HAYYUMbCA

- HMCIIOJIb30BaTh 3HAHUS O MEXaHWYECKHUX SIBICHUSX B MOBCEIHEBHOM XKU3HH Ul 0OecIiedeHns: 0e301acHOCTH TP 00paleHnu ¢ mprudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMM, I COXPAHEHHUS 370POBbs U COOIOAEHHSI HOPM SKOJIOTMUECKOT0 TIOBEJCHHS B OKpY Karollel cpefie

-[IPUBOJUTH IPUMEPHl MPAKTUYECKOTO HCIOJb30BaHUs (U3NYECKUX 3HAHUN O MEXaHMUYECKUX SIBICHMUSIX U (PU3MUECKUX 3aKOHAX; MPUMEPHI
HCI0JIb30BAHUS BO30OHOBIISIEMBIX UCTOYHUKOB 3HEPTUH, IKOJIOTUUECKUX MOCIIECTBUI HCCIEI0BaHNS KOCMUYECKOTO MTPOCTPAHCTBA.

- pa3nuyaTh IPaHULbl IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.

- HCIIOJIb30BaTh MPUEMBI MOUCKA U (OPMYIMPOBKHU JOKA3aTEIbCTB BhIIBUHYTHIX TUIIOTE3 UTEOPETHUECKUX BHIBOJIOB HA OCHOBE AMIIUPUUECKH
YCTaHOBJIEHHBIX (PaKTOB.

- BBIJICJIATD, «CLIEHUPOBATHY, IPOEKTUPOBATH ITyTH PEIIEHUs TPOOJIeM peruoHa

MeTtanpeaMeTHble pPe3yJbTaThl
Pezynamusnvie YV/I:
-Onpenensats ¥ GOpMYITHPOBATH 1IEJIb AEATEILHOCTH Ha YPOKE.
-IIporoBapuBath MoCIE0BATEIHLHOCTh ACHCTBUI HA YPOKE.
-Y4uThCs BBICKA3bIBaTh CBOE MPEIIOJIOKEHUE (BEPCUIO) Ha OCHOBE PabOTHI ¢ MILTIOCTpaIueiiyueOHuKa.
-YuuThCs paboTaTh MO MPEUIOKEHHOMY YUUTENIEM ILJIaHY.
CpenctBoM (GOpMHUPOBAHUS ITUX JAEUCTBUN CIYKUT TEXHOJOTHS MPOOJIEMHOTO JUaora HajTare u3y4yeHus HOBOro MaTepuara.
-Y4uThCS OTIMYATh BEPHO BBIMOJIHEHHOE 33/1aHHE OT HEBEPHOTO.
-Y4uTBHCS COBMECTHO C YUUTENIEM U IPYTUMH YYEHUKAMHU J1aBaTh SMOIIMOHAIBHYIO OIICHKYIEATEIbHOCTH Klacca Ha ypOKe.
CpenctBoM popMHpPOBaHUS ITUX ACUCTBUN CIYKUT TEXHOJIOTHS OLIEHUBAaHUS 00pa30BaTEIbHBIXIOCTHKEHUH(Y4eOHBIX YCIIEXOB)
Ilo3uasamenvuvie YVJJ:
-OpueHTUPOBATHCS B CBOCH cHCTEME 3HAHUM: OTIMYaTh HOBOE OT YK€ U3BECTHOTO C MOMOIIBIO YUUTEIS.
-Jlenath npeaBapUTENbHBIN OTOOP HCTOYHUKOB HH(OPMAILIMK: OPUEHTUPOBATLCA B ydeOHUKE (Ha pa3BOpPOTE, B OTJIABJICHUH, B CIIOBApE).
-J10ObIBaTh HOBBIE 3HAHUS: HAXOJAUTh OTBETHI Ha BOIPOCHI, HCTIOIb3Yd YUEOHUK, CBOMKU3HEHHBIN OMBIT U HH(OPMALIHIO, IOJYYEHHYIO Ha YPOKe.
-IlepepabaThiBaTh MOJIy4YEHHYIO UH(POPMAIUIO: Jienath BBIBO/IbI BpE3yNIbTaTe COBMECTHOM pabOThI BCErO Kilacca.
-IlepepabaThiBaTh MOIydeHHYIO HH(POPMAITNIO: CPAaBHUBATDH U KIIACCUDUITUPOBATE.
-IIpeoOpazoBeiBaTh HHGOpPMAIMIO W3 OAHOW (OpMBI B APYryl:  COCTaBJISATh(PU3MYECKHE pacCKas3bl M 33jaud Ha OCHOBE MPOCTEUIIINX
¢busznueckux mMojenel (MpeaIMETHBIX, PUCYHKOB, CXEMAaTHYECKHX PUCYHKOB, CXeM); HAXOAUTh U (GOPMYIUPOBATh PEIICHHE 3aJaud C MOMOIIBIO



MPOCTEHINX Mojienel (MPeIMETHBIX, PUCYHKOB, CXeMAaTUYECKUX PUCYHKOB, CXEM).
CpenctBoM (OpMHUpPOBAaHHSI ITUX NCHCTBUH CIYXUT Y4eOHBI Marepuan W 3aqaHus y4eOHUKa, OPHCHTUPOBAHHBIE HA JIMHUH PA3BUTHUS
CpEICTBaMH IPEIMETA.
Kommynuxamuenvie YV/{:
-JloHECTH CBOIO MO3HUIUIO JI0 OPYTUX: OPOPMIIATH CBOIO MBICIL B YCTHOW M MHCBMEHHOUN pedu(Ha YPOBHE OJTHOTO MPEIOKCHUS WITH
HEOOJIBIIIOTO TEKCTA).
-Cnymath ¥ MIOHUMATh Peub IPYTHX.
-Uurtath U IEpPECKa3bIBaTh TEKCT.
CpenctBoM (hopMUpOBaHUS ATUX IEUCTBHUI CIYKUT TEXHOJOTUS POOJIEMHOTO AUATIOTa(TMO0YX IAIOIIUNA U TTOABOISIIUMA TAAJIOT).
-CoBMECTHO JJIOTOBApPUBATHCS O MPaBHIIaX OOIIEHUS U TTOBEJACHUS B IIIKOJIE U CIIEI0BATH UM.
-Y4UTHCS BBITIONHATH Pa3IUYHbIC POJIU B TpyIIe (JuAepa, UCTIOTHUTEISA, KPUTHKA).

CpenctBoM (hopMUpOBaHMS 3TUX AEHCTBUI CIYXUT OpraHu3alis padoThl B Mapax W MalbIX Tpymnmnax (B METOAMYECKUX PEKOMEHAALMSIX JAaHbI
TaKHe BapHaHThI IPOBECHUS YPOKOB).

JINYHOCTHBIE Pe3yJIbTaThl

CCbOpMI/IpOBaHHOCTB IMMO3HAaBAaTCIbHBIX HHTCPECOB HA OCHOBEC PA3BUTHA MHTCIIJICKTYAJIbHBIX H TBOPUYCCKHUX cocoOHOCTEN 06yqa}0m1/1xc;{;
-Y0eX/IeHHOCTh B BO3MOXHOCTH TO3HAHMS MPUPOJAbI, B HEOOXOIMMOCTH Pa3yMHOTO HCIOJB30BAaHUS JTOCTIKEHUN HAYKH M TEXHOJOTHH s
NabHENIIer0 pa3BUTHUS YEJOBEYECKOro o0O0IIecTBa, yBa)KEHHWE K TBOpLAM HAayKH W TEXHUKH, OTHOIIEHHWE K (U3UKE KakK DJJIEMEHTY
o011e4enoBeuecKoi KyabTyphl;

-CaMOCTOSITETLHOCTD B MPUOOPETEHNN HOBBIX 3HAHUH M MPAKTHYECKUX YMEHUM;

-'0TOBHOCTH K BBIOOPY KHU3HEHHOTO IIYTH B COOTBETCTBUU C COOCTBEHHBIMU HHTEPECAMU U BO3ZMOKHOCTMU

-MoTtuBanus 006pa3zoBaTeNIbHON 1EATEIHHOCTH IKOJIBHUKOB HA OCHOBE IMYHOCTHO OPUEHTHPOBAHHOTO MOX0/a;

-OopmupoBaHUe LIEHHOCTHBIX OTHOLIEHUH IPYT K APYTY, YUUTENI0, aBTOPaM OTKPBITUN U U300pETeHUIA, pe3ybTaTaM 00yYeHHUS.

8 Ki1ace
YueHUK HaYyYUTCS:
-pacro3HaBaTh TEIUIOBBIC SIBJICHUS M OOBSICHATH HA OCHOBE MMECIOIINXCS 3HAHWUH OCHOBHBIC CBOMCTBA WJIM YCIOBHS MPOTEKAHMS ITUX SBJICHHNA:
muddysus, namMeHeHne o0bEMa TeJ MPU HArpeBaHUU (OXJIKCHUN ), OOJIbINIAsT CKMMAEMOCTh T'a30B, MaJlasi COKUMAEMOCTh JKUIKOCTEH U TBEPIBIX
TEIUIOBOE PABHOBECHE, UCIIAPCHUE, KOHICHCAIMS, TUTABIICHHE, KPUCTAILIH3AIIMS, KATICHHE, BIaXXHOCTh BO3/IyXa,
- pa3IU4YHbIE CTIOCOOBI TEIUIONEPEIauH;
- OMMCHIBATh M3yYCHHBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIONB3Ys (PU3NUECKHE BEIUYUHBI: KOTUYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrus,
TeMIleparypa, yAelbHas TEIIOEMKOCTh BEIIEeCTBa, YAeNbHAs TEIJIOTa IUIaBIECHUS U MapooOpa3oBaHus, yAeldbHas TEIJIOTa CrOpaHUs TOIUIHBA,
KO3 (GUIIMEHT TOJE3HOTO IEHCTBUS TETNIOBOTO JBUTATEIIS;




-TIPH ONMCAHUU MPABUIIBHO TPAKTOBATH (PM3MUECKUI CMBICI HCIIOIB3YEMBIX BEIMYMH, UX 0003HAUCHHS U €IMHUIIBI U3MEPEHHUS,

-HaxOJHUTb (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PH3UYECKYIO BETUUMHY C APYTUMH BEITHUYNHAMU;

- aHAJIM3UPOBAThH CBOICTBA TEJ, TEIUIOBBIE SIBJIEHUS U IIPOLECCHI, UCIOJb3Ys 3aKOH COXPaHEHUsI SHEPTUU;

-pa3In4aTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U €70 MaTEMAaTH4ECKOE BBIPAXKEHHE;

- pemarhb 3a7ayd, WCIOJB3YS 3aKOH COXPAHEHHUS SHEPrUM B TEIUIOBBIX Mpolieccax, (OPMYIBI, CBS3BIBAIOMINE (PUIUICCKUE BEITUYUHBI
(KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DJHEpPrusi, TEeMIlepaTypa, yaelbHas TEIUIOEMKOCTh BEIIEeCTBA, YJAENbHAs TEIUIOTa IUIABICHUS U
napooOpazoBaHusl, yAeIbHas TEIUIOTa CTOPAHUS TOTUIMBA, KOA(MOHUIMEHT IOJIE3HOTO NEHCTBUS TEIUIOBOTO JABUTATENs);

- Ha OCHOBE aHaJIM3a yCJIOBUS 33Ja4H BbIIEIATh GU3NYECKHE BEJIMYUHBI U (POPMYJIbI, HEOOXOAUMBIE JUIs €€ PelleHus], U TPOBOJUTH PacuéThl;
HCIO0JIb30BAaTh 3HAaHUS O TEIUIOBBIX SIBJICHUSAX B IOBCEJAHEBHOM >KM3HM Ul oOecredeHus Oe30MacHOCTH IpH oOpallleHuu ¢ npudopamu U
TEXHUUYECKUMHU YCTPOMCTBAMM, U1 COXPAHEHHUS 370POBbs U COOIIOEHHSI HOPM SKOJIOTMUECKOT0 TIOBECHHS B OKPYKaIOLEeH Cpee;

-IIPUBOJUTH MIPUMEPHI IKOJOTMUECKUX MOCIEICTBUN paboThl ABUraTesnei BHyrpeHHero cropanus(JBC),TennoBbIx U ruIpo3ieKTpOCTaHIINIA;
-IIPUBOJUTH MIPUMEPHI MPAKTUYECKOTO MCIIOIb30BaHUS (PU3NYECKUX 3HAHUN O TEIJIOBBIX SBJICHUSX;

- pa3nuyaTh TPaHUIBl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, MOHUMATh BCEOOIINI XapakTep (pyHIaMEHTAIbHbIX (PU3MUECKHUX 3aKOHOB (3aKOH
COXPaHEHHs SHEPTUU B TEIJIOBBIX MPOLIECCaX) U OTPAaHUUEHHOCTh MCMOJIb30BAaHUS YACTHBIX 3aKOHOB; MpUéMaM Noucka U (GopMyITUPOBKU

- JI0Ka3aTeIbCTB BBIBUHYTHIX THUIIOTE3 M TEOPETUUECKUX BHIBOJIOB HA OCHOBE AMITMPUYECKH YCTAHOBIICHHBIX (JaKTOB;

-HaXOJUTh AJCKBATHYIO MPEIJIOKEHHON 3amade (PU3UYECKYI0 MOJENb, pa3periaTh MpoOJieMy Ha OCHOBE WMEIOIIUXCS 3HAHWH O TEIJIOBBIX
SIBJICHUSAX C UCIIOJIb30BAaHUEM MaTEMaTHUECKOro anmnapara ¥ OLeHHBaTh PealbHOCTh MOJYYEHHOTO 3HaYeHHs (PU3NYECKON BETUYHHBI,

- pacro3HaBaTh NEKTPOMArHUTHBIE SIBJICHUS U OOBSICHATH Ha OCHOBE MMEIOLIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCIOBUS MPOTEKAHUS STHX
SIBIIGHUM: DJIEKTpU3aIUsl Tel, B3aMMOJEWUCTBUE 3aps0B, HarpeBaHuWE MPOBOJHHKA C TOKOM, B3aHMOJCHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAs
WHIYKLWS, TeHCTBUE MAarHUTHOTO IOJIA HA MPOBOJAHHUK C TOKOM, MPSAMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, OTPAXKEHHE U MPEIOMIICHUE CBETa,
JIMCIIEPCHS CBETA;

-OIKCHIBAaTh M3YUYEHHBIE CBOMCTBA TEJ M AJIEKTPOMATHUTHBIC SIBJICHUS, UCHOJb3Ys (U3MUECKUE BEJIMUYMHBI: AIEKTPUUYECKUI 3apsl, cuila TOKa,
ANIEKTPUYECKOE HANPSIKEHUE, IEKTPUUYECKOE COMPOTUBIICHUE, YIECIbHOE CONMPOTHBIICHHUE BEIleCcTBa, pabdoTa TOKa, MOLIHOCTh TOKa, (POKyCHOE
paccTosiHUE U ONTHYECKAas CHUJIa JIMH3BI, TIPU OMMCAHUU MPaBUIIBHO TPAKTOBATh (PM3MUECKUN CMBICI UCIIOJIb3YEMbIX BETUYHMH, UX 0003HAUCHUS U
€IMHULIBI U3MEPEHHUS; YKa3bIBaTh ()OPMYJIbL, CBSA3BIBAIOLINE JaHHYIO (PU3UUECKYIO0 BETUYUHY C IPYTUMH BEIMYMHAMY;

-aHaNIM3UPOBATh CBOMCTBA TEJ, JIIEKTPOMATrHUTHBIC SIBJICHUS U MPOIIECCHI, UCIIONB3Ys (PU3NYECKUE 3aKOHBI: 3aKOH COXPAHEHHMSI AIEKTPUIECKOTO
3apsiga, 3akoH Oma A ydacTka 1mend, 3akoH Jlxoynst — JleHna, 3aKoH MpSMOJIMHEWHOTO PaclpoCTpaHEeHHsI CBETAa, 3aKOH OTPa)KEHUsl CBETa,
3aKOH MPEIOMJICHUS CBETA; MPU ATOM Pa3InyaTh CIOBECHYIO (JOPMYIHMPOBKY 3aKOHA U €r0 MaTeMaTHUYECKOE BhIPAKECHHE,

-pemath 3aa4u, UCTONb3ys (pr3nueckue 3akoHbl (3akoH OMa /1715 yyacTka 1emnu, 3akoH Jxkoyms

— Jlenna, 3aK0oH MPSAMOJIMHEIHOTO PAcIPOCTPAHEHHsI CBETA, 3aKOH OTPaKEHHUs CBETA, 3aKOH MPEOMIICHUS CBETa) U (DOPMYIIBI, CBSI3bIBAIOIINE
(buznueckue BEMWYUHBI (CHJIa TOKA, DIEKTPUUECKOE HAIPsHKEHHE, SJIEKTPUUECKOE COTPOTHUBIIEHUE, YICTHHOE COMMPOTUBIICHHE BEIIECTBa, paboTa
TOKa, MOIHOCTH TOKa, (POKYCHOE pACCTOSHHE U OINTHYecKas CHuia JHH3bL, (QOPMYNbl pacyé€ra SJIEKTPUYECKOTO COMPOTUBICHUS TMpU
MOCJIEIOBATETFHOM U TIapaJuIeIbHOM COEIMHEHUH MPOBOIHUKOB);



-Ha OCHOBE aHAJIM3a YCJIOBHUS 33U BBIACIATh (PU3UUECKUE BETUUUHBI U (POPMYIIbI, HEOOXOAMMBIE s €€ PEeLICHHS, i IPOBOANUTH PACUETHI.
Yuenuk nonyuum 603mM04CHOCIb HAYYUMbCA.

-HCIIOJIb30BaTh 3HAHUS 00 AIIEKTPOMArHUTHBIX SIBJICHUSAX B TOBCEIHEBHOW KH3HHM JUIs obOecneueHHs O€30MacHOCTH NpU OOpAIeHHUH C
npubdOpamMu U TEXHUYECKHUMH YCTPONCTBAMH, JITSICOXPAHEHUS 3J0POBbS M COOIOICHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B OKPY)KAIOIIEH cpere;
-TIIPUBOJIUTH MIPUMEPHI PAKTUIECKOTO MCIOIb30BaHUs (PU3NUECKUX 3HAHUN O JIEKTPOMArHUTHBIX SIBICHUSX;

-pa3nuyaTh TPaHUIBl MPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB, MOHMUMATh BCEOOLIUI XapakTep (yHJAaMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHECHHUS
AJIEKTPUYECKOT0 3apsia) U OrPaHUYEHHOCTh UCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3akoH OMa /15 yyacTka Lienu, 3akoH J[xoyna — Jlenua u np.);
npuéMaM MOCTPOECHUs (PU3MUECKUX MOJeNeH, moucka U (OpPMYIUPOBKHU J10KA3aTENbCTB BBIJABUHYTHIX T'MIIOTE3 U TEOPETUYECKUX BHIBOJIOB Ha
OCHOBE AMIIUPUYECKU YCTAaHOBJIEHHBIX(PAKTOB;

-HaXOJIUTh aJ€KBAaTHYIO NMPEAJI0KEHHOH 3a7aue (PU3MUECKyI0 MOJIENb, pa3pemiaTh NpodieMy Ha OCHOBE UMEIOLIUXCS 3HAaHUI 00 3J1eKTpPOMarHUTH
BIX SIBJIEHUSIX C UCIIOJIb30BAHUEM MaTEMaTUYECKOTO amnrapaTa ¥ OLE€HUBATh PEaIbHOCTh MOJYYEHHOTO 3HaUeHUs (PU3HUECKOi BEIINYNHBI.

MeTanpeaMeTHbIe pe3yabTaThl
MeTanpeMeTHBIMU pe3yabTaTaMu oOydeHust pu3nke B 8 kimacce SBISIOTCS (POPMHPOBAHKE CIICAYIONIUX YHUBEPCATBHBIX yYCOHBIX JIEHCTBUN
(YY)
Pezynamuenvie YV/{:
-Onpenensats ¥ GOpMYIHPOBATH 1IEJIb AEATEIHLHOCTH Ha YPOKE.
-IIporoBapuBath MocIe0BATEILHOCTh ACHCTBUI HA YPOKE.

-Y4uThCS BBICKA3bIBaTh CBOE MPEIIOJIOKEHUE (BEPCUIO) Ha OCHOBE PabOTHI ¢ MILTIOCTpaIueiiyueOHuKa.

-YuuThcs paboTaTh MO NPEIOKEHHOMY YUUTENIEM IIJIaHy.

CpenctBoM (GopMHPOBAHUS STUX JAECUCTBUN CIYKUT TEXHOJOTHS MPOOJIEMHOTO JUaora HajTare u3y4yeHus HOBOro MaTepuara.

-Y4uThCS OTIMYATh BEPHO BBIMOJIHEHHOE 33/1aHHE OT HEBEPHOTO.

-Y4uThCS COBMECTHO C YUUTEIEM U APYTUMHU YUSHHKaMH JaBaTh SMOIMOHAIBHYIO OLIEHKYIESITEIbHOCTH KJlacca Ha ypOKe.

CpenctBoM (popMHpPOBaHUS ITUX ACUCTBUN CIY)KUT TEXHOJIOTHS OLIEHUBaHUS 00pa30BaTEIbHBIXI0CTHKEHUH(Y4eOHBIX YCIIEXOB)
Ilo3uasamenvuvie YVJJ:

-OpueHTUpOBAaTLCS B CBOEH cHCTEME 3HAHMA: OTIMYAaTh HOBOE OT Y€ M3BECTHOTO C MOMOIIBIOYUHUTES.

-Jlenath npeaBapUTENbHBIN OTOOP UCTOYHUKOB MH(OPMAIINH: OPUEHTUPOBAThCS B ydeOHMKe(Ha pa3BOPOTE, B OTIJIABJICHUH, B CJIOBAPE).

-JloObIBaTh HOBBIE 3HAHUS: HAXOJUTH OTBETHI Ha BOIPOCHI, HCIONb3Yys YIeOHUK, CBOMKIU3HEHHBIN OMBIT U HH(OPMAIINIO, TOTYYEHHYIO Ha YPOKe.

-IlepepabaThiBaTh MOJIy4EHHYIO uH(OPMAIUIO: JenaTth BBIBO/IbI BpE3yJIbTaTe COBMECTHOM pabOThI BCErO Kilacca.

-IlepepabaTriBaTh MOTy4YEeHHYIO HHPOPMAIUIO: CPABHUBATH U KiacCUpUIMpoBaTh. [IpeoOpa3oBbIBaTh uH(pOPMALIUIO U3 OJTHOM

(OpMBI B IPYT'yIO: COCTABIATh (PU3NYECKHE PACCKA3bl M 33/1a4ll Ha OCHOBE MPOCTEUIINX (PU3NUECKUX MoJenel (IpeIMEeTHBIX,PUCYHKOB,

CXEMaTHYEeCKUX PUCYHKOB, CXE€M); HAXOIUTh U (POPMYIHPOBAThH pElIEHUE 33aJaud CTIOMOIIBIO MPOCTEHIINX Moenel (peMETHBIX, PUCYHKOB,

CXEMaTHYEeCKHX PUCYHKOB, CXEM).



CpenctBoM (hopMHUpOBaHHS ITHX NCHCTBHI CIYKHUT ydeOHBI MaTepwan U 3aJaHus y4eOHHKA,OpUCHTHPOBAHHBIC HA JIMHUU Pa3BUTHS
CpEICTBaMH IPEIMETA.

Kommynuxamuenvie YV/{:
-JloHECTH CBOIO MO3HUIUIO JI0 OPYTUX: OPOPMIIATH CBOIO MBICIH B YCTHOW M MHCBMEHHOUW pedyu(Ha YPOBHE OJIHOTO MPEIOKCHUS WIH
HEOOJIBIIIOTO TEKCTA).
-Cnymath ¥ TOHUMATh PeYb JIPYTHUX.
-Hurtarh U IEpeCKa3bIBaTh TEKCT.
CpenctBoM (hopMUpOBaHUS ATUX NEUCTBHI CIYKUT TEXHOJOTUS MPOOJIIEMHOTO JAUaiora(rmo0yXaatouui U MOABOAAIIAN TUAJIOT).
-CoBMECTHO JJOTOBApUBATHCA O MPaBUIIaX OOIIEHUS U TIOBEACHUS B IIIKOJIE U CJIEI0BATH UM.
-Y4UTHCS BBITIONHATH Pa3IMYHbIC POJIU B TpyIie (Jiuaepa, UCTIOJHUTENS, KPUTHKA).
CpenctBoM (GopMUpOBaHUS ITUX ACUCTBUN CIYKUT OpraHu3anus paOOThl B TMapax M MaJbIXTpymnmax (B METOIUYECKUX PEKOMEHIAIUSIX TaHbI
TaKue BapUaHThI MPOBEACHUS YPOKOB).

JINYHOCTHBIE Pe3yJIbTaThl

CCbOpMI/IpOBaHHOCTB IMO3HAaBAaTCIbHBIX HHTCPECOB HAa OCHOBE PA3BUTHUA HMHTCIUICKTYAJIBHBIX HUTBOPYCCKUX cnocoOHoOCTEN 06yqa}omn)<C$1;
-Y6G)K)IGHHOCTI) B BO3MOJXHOCTHU NO3HAHUA IIPUPOJBLI, B HGO6XO)II/IMOCTI/I PAa3yMHOI'0 HCIOJb30BaHUA )IOCTI/I)KGHI/If/i HAayKu " TEXHOJIOT N JJIA
JalbHEHIIIero pa3BUTHUSL YEJOBEYECKOro OOIecTBa, YBaKEHHE K TBOpLIAM HAyKd W TEXHHKH, OTHOIIEHHE K (U3MKE KaK DIIEMEHTY
o011edenoBeuecKoi KyabTyphl;

CaMOCTOSATETFHOCTh B MPUOOPETCHUH HOBBIX 3HAHUH M MPAKTHYECKUX YMEHUMH;

-['0TOBHOCTH K BBIOOPY dU3HEHHOTO IYTH B COOTBETCTBHH C COOCTBEHHBIMU MHTEPECAMU U BO3ZMOXKHOCTSIMU

-MoTtuBanus 00pa3zoBaTeNIbHON 1EATEIHHOCTH IKOJIBHUKOB HA OCHOBE IMYHOCTHO OPHUEHTHPOBAHHOTO MOJX0/a;

-dopmupoBaHUe LIEHHOCTHBIX OTHOLIECHUH IPYT K APYTY, YUUTENI0, aBTOPaM OTKPBITUN U U300pETeHUIA, pe3yibTaTaM 00y4eHHUs.

9 kaacce
VueHUK HaYIUTCS:
MOHUMAaTh CMBIC TIOHSATHH: MarHUTHOE II0JIe, aTOM, aTOMHOE SAPO, PaAHOAKTHBHOCTh, MOHU3UPYIOIIUE H3JIYUCHHs, OTHOCHTEIHHOCTD
MEXaHUYECKOTO JIBMIKCHUS, TPACKTOPHsI, HHEPIHAIbHAS CUCTEMa OTCUETa, HCKYCCTBEHHBI CITyTHUK, 3aMKHYTasl CHCTEMa, BHYTPEHHUE CHJIBI,
MaTeMaTUYEeCKUN MasSTHUK, 3BYK, U30TOII, HYKJIOH;
CMBICIT (PU3UYECKUX BEIMYMH: MArHUTHAsE WHAYKIIUS, MATHUTHBIN MMOTOK, SHEPTHS AJICKTPOMArHUTHOTO I0JI, IIEPEMEIICHUE, TPOSKIH BEKTOPa,
MyTh, CKOPOCTh, YCKOPEHHE, YCKOpEHHE CBOOOJHOTO MaJeHHUs, HEHTPOCTPEMUTENLHOE YCKOPEHHEe, CWia, CUila TSHKECTH, Macca, Bec Tena,
HUMITYyJIbC, TEPUOJ, YacToTa, aMIUTUTY/AA, MEpHOJ, YacToTa, (haza, IAJIWHA BOJHBI, CKOPOCTh BOJHBI, DHEPIHs CBSI3U, ACPEKT Macc, MEepHos
MoJTypacnajia;
CMBICT (DU3MYECKUX 3aKOHOB: YpaBHEHMsI KMHEMaTHKH, 3aKOHbI HbproTOHa (TIEpBBIN, BTOPOM, TpeTHii), 3aKOH BCEMUPHOTO TATOTCHHs, 3aKOH




COXPAaHEHHUs HMIIyJIbCA, NIPHUHLUII OTHOCUTENIBHOCTH ['anmies, 3aKOHbl TApMOHHUYECKUX KOJE€OaHUM, NPaBUIO JIEBOM pYKH, 3aKOH
3JEKTPOMArHUTHOM MHAYKUHH, TpaBWIo JIEHa, 3aKOH pauOaKTUBHOIO pacmajia.

Yuenux nonyuum 603MOACHOCHIb HAYYUMBCA

- coOMpaTh YCTAHOBKH ISl SKCIIEPUMEHTA TI0 ONMMCAHUIO, PUCYHKY W MPOBOJIUTH HAOIIOJCHUSU3YYaeMbIX SBJICHUN;

- UIBMCPATH CUITY TAKCCTHU, PACCTOAHUC, MPEACTABIIATL PE3YJIbTAThI I/ISMepeHI/Iﬁ B BHUJEC Ta6JII/ILI,BI)I$IBJI$ITI) SMITUPHUYCCKUC 3aBUCUMOCTH;

- OOBSICHATH PE3yIbTAThl HAOIIOJCHUI U YKCIICPUMEHTOB;

- IPUMCHATH SKCIICPUMCHTAJIbHBIC  PE3YyJIbTAThI JIISA npeackazanuss 3HAYCHUA BCJIMYNH, XapaKTCPU3YIOINX X0 (1)I/ISI/III€CKI/IX ﬂBHCHHfI;
- BBIPAXKaTh PE3yJbTaThl U3MEPEHUI U PACUETOB B €IMHUIIAX MeXAyHApOIHON CUCTEMBI;

- peuiaTh 3a1a4u Ha IPUMCHCHUC U3YUCHHBIX 3aKOHOB,

- IPUBOJIUTH IPUMEPBI IPAKTHUECKOTO MCTIONIb30BaHUs (PU3NUECKUX 3aKOHOB;

- UCIIOJIb30BAaTh HpI/IO6peTéHHBI€ 3HAaHUA U YMCHHA B HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU U BHOBCGI[HGBHOﬁ JKHU3HU.

MeranpeamMeTHble pe3yJbTAThI:

PeryasituBubie YY /I

CamocTodaTenbHO (OPMYIUPOBATh LIETU YpOKa MOCIe IPEeABAPUTENHLHOTO 00CYXKIeHUs. YUUThCS OOHAPYKUBATh U (POPMYIHPOBATH

y4eOHYI0 TpoOIIeMy.

CocTaBnATh IJ1aH penieHust mpoOaemMsbl (3a1a4n).

Paboras no miaHy, CBepsATh CBOU AEHCTBHS C LIEJIBIO U, P HEOOXOUMOCTH, UCTIPABISATHOIINOKH CAMOCTOSITEIBHO.

CpenctBoM (GopMUPOBaHUS ITUX ACHCTBUI CIyKUT TEXHOJOTHS IPOOIEMHOr0 AMANOra HadTane u3y4eHus HOBOro Marepuaia.

B nmanore ¢ yunteneM y4uThcs BbIpa0OaThIBaTh KPUTEPUU OLIEHKH U OINPENEIIATh CTENEHbYCIIEIIHOCTH BBIIOJIHEHHS CBOEH pabOThl M pabOTHI BCEX,
HCXOJI U3 UMEIOIUXCS] KPUTEPUEB.

CpenctBoM popMupoBaHMsI 3TUX AEHCTBUH CIYKUT TEXHOJIOTHsI OLIECHUBAaHUS 00pa30BaTEIbHBIXIOCTHKEHNUHN (YUEOHBIX YCIIEXOB).

Ilo3naBaTenbublie YY /:

OpueHTHpOBaTbCS B CBOEH CHCTeME 3HaHHWM: CaMOCTOSTENIbHO TpearnoJiararth, KakasuHbopMaius Hy)KHa JUIsl pelIeHus yueOHOM
3a/1a4¥ B HECKOJIBKO I1aroB.

OtbupaTh HEOOXOAUMBIE TSI pEIICHUs y4eOHOMU 3a7jauu UICTOYHUKU HHPOPMAIUH.

JloObIBaTh HOBBIE 3HAHMSI: U3BJIEKATh MH(POPMAIIHIO, TIPEICTABICHHYIO B pa3HbIX opMax (TEKCT, TabluIa, cXemMa, HILTIOCTpalus U Jp.).
[lepepabaTbiBaTh MOMYy4EeHHYIO MHQOPMAIIMIO: CPAaBHUBATh U TPYNIUPOBATH (AKThl U SABICHUS;ONPEACIATh IPUUNHBI ABICHUMN, COOBITHIA.
[TepepabaTbIBaTh OMYYEeHHYIO HH(DOPMAIIHIO: IeTaTh BBIBOBI HAa OCHOBE 00001IeHrs 3HaHui. [IpeoOpa3oBbiBaTh HMHPOPMALIMIO U3 OJIHOM
(GOopMBI B JPYTryl0: COCTaBIATh MPOCTOM IJIaH HUCIOXHBIN IUIaH y4eOHO-HAYYHOTO TEKCTA.

IIpeo6pa3oBbIBaTh HH(OPMALHMIO U3 OJTHOW (POPMBI B IPYTYIO: MPEACTABIATH HHPOPMALIUIO B BUJIE TEKCTA, TAOIMIIbI, CXEMBI.
CpenctBoM GOpMHPOBAHHUS 3TUX ACUCTBUH CIYKUT yueOHBIN MaTepHall.



KommyHukatuBubie YY /:

JIOHECTH CBOIO MO3UIIHIO J0 APYruX: 0(OPMIIATH CBOM MBICIH B YCTHON M MHCHMEHHOM pPeUH C YUETOM CBOMX YUYEOHBIX M )KM3HEHHBIX PEUEBBIX
CUTYalUU.

JloHEcTH CBOIO MO3MIMIO JI0 IPYI'HX: BHICKA3bIBATh CBOIO TOUKY 3PEHHUS U MBITaThCs €€ 000CHOBATH, IPUBO/IS APTYMEHTHI.

Cnymarb Ipyrux, ObITaTbCs IPUHUMATD APYTYIO TOUKY 3pE€HUS, ObITh TOTOBBIM U3MEHUTH CBOIO TOUYKY 3PEHHUSL.

CpenctBoM (GOpMHUPOBAHHMSI ITUX JIEHCTBUHN CITY)KUT TEXHOJIOTHS MPOOIEMHOTO qraiora(moOyKIarouil | 10 IBOISAIIHA TUAJIOT).

YuraTh BCIyX M PO ce0sl TEKCTHl YYCOHUKOB M TIPU 3TOM: BECTH «IHAJIOT C aBTOPOM» (IIPOTHO3HPOBATh Oy/yIiee YTEHHE; CTABUTh BOIPOCHI K
TEKCTY U UCKATh OTBETHI; IPOBEPSATH Ce0s); OTIENATH HOBOE OT U3BECTHOTO; BBIACIATH IJIaBHOE; COCTABIIATH IJIaH.

CpenctBoM (hOpMHUPOBAHUSI TUX ACUCTBUM CIYKUT TEXHOJIOTHS IPOAYKTUBHOTO UTeHMs. JloroBapuBaThCs C JIOAbMH: BBIMOJIHSISA
pa3auyYHbIE POJIM B TPYIIE, COTPYAHUYATh BCOBMECTHOM PELIEHUU MPOOIeMBI (3a1a4H).

YuuTtbes yBaXKUTEILHO OTHOCUTHCS K MO3ULIUHU APYTOT0, MBITaThes AoroBapuBaThes.CpeacTBOM GOpMUPOBAHUS STUX AEHCTBUMA

CILY’KUT paboTa B MaJbIX rpymmnax.

2. Copeprxanue y4eOHOr0 mpeaMera

dusnueckoe 06pazoBaHUE B OCHOBHOM IIKOJIE JIOJKHO 00ecnednTh (OPMUPOBAHUE YOOYJAIOUINXCS MTPEICTABICHUNM O HAyYHO! KapTHHE MUpa
- BAXXHOTO pecypca Hay4dHO- TEXHHYECKOI'O Iporpecca, O3HaAKOMJIEHHE O0ydarouuxcsi ¢ (U3NYECKMMHM M aCTPOHOMMUYECKMMM SBICHUSAMH,
OCHOBHBIMHM IPUHLIMIAMH DPAOOTHl MEXaHU3MOB, BBICOKOTEXHOJIOTUYHBIX YCTPOWCTB M IpPHUOOPOB, pPa3BUTHE KOMIIETCHLUN B PpEIICHUU
MHXCHEPHO-TEXHUUYECKNX M HAYYHO- UCCIIEIOBATEIbCKUX 3a1a4.

OcBoenune ywyeOHOro npeamera «®u3Mka» HaNpaBlICHO Ha Pa3BUTHE y OOYYArOIIMXCS MPEICTABIEHUN O CTPOEHHUM, CBOMCTBAX, 3aKOHAX
CYIIECTBOBaHMs U JABMKEHHsI MaTepUH, HA OCBOCHHE OOYYAIOUIMMHCS OOLIMX 3aKOHOB M 3aKOHOMEPHOCTEH NMPHUPOJHBIX SBICHWH, CO3JaHME
yCIOBHM JUIsl (OPMHPOBAHUS WHTEIUIEKTyalbHBIX, TBOPUYECKMX, I'PAKJAHCKUX, KOMMYHUKAIMOHHBIX, HH(MOPMALMOHHBIX KOMIIETEHIIUH.
OOyuaromuecss OBJIAJCIOT HAYYHBIMH METOJAMM DPELICHMs DPA3JIMYHBIX TEOPETHUECKUX W MPAKTUUYECKUX 3aJad, YMEHHSIMH (OpPMYIUPOBATh
TUIIOTE3bl, KOHCTPYHpPOBaTh, IPOBOJWUTH DOKCIIEPUMEHTHI, OLICHMBATh M AaHAJIU3MPOBATh IIOJYYCHHBIE pPE3YIbTaThl, COIOCTABIATH HX C
OOBEKTUBHBIMHM peIUsAMU KHU3HU. YueOHbll npeamer «®dusmka» crnocoOCTByeT (GOPMHUPOBAHHIO Yy OOydaroUIMXCs YMEHUH Oe30macHo
UCIOJIb30BaTh J1abopaTopHOEe 000pyIOBaHUE, POBOJAUTE €CTECTBEHHO-HAYYHbIE MCCIIEIOBAaHUS U HKCIIEPUMEHTHI, aHAIM3UPOBATh MOJIyYCHHbIE
pe3yJbTaThl, IPEACTABIATh U HAYYHO apIyMEHTHUPOBATH IIOJYyYCHHbBIE BBIBOJIBI.

Nzyuenne npeamera «®Pusnka» B yacTu (GOpPMUPOBaHHUS y OOYHYAIOIIMXCS HAYYHOTO MHPOBO33PEHHUS, OCBOCHMS OOLICHAYYHBIX METOIOB
(HabnrofieHne, M3MepeHHe, HKCIEPUMEHT, MOJCIUPOBAHME), OCBOEHHUS NPAKTUYECKOTO NPUMEHEHUs HAyyHbIX 3HAHUN (U3UKU B JKU3HU
OCHOBAHO Ha MEXIIPEIMETHBIX CB3siX ¢ mpeameramu: «MaremaTtuka», «HpopmaTnkay,

«Xumus», «bunonorusy, «I'eorpadpus», «konorus», «OCHOBBI 0€30MaCHOCTHKU3HEACATENbHOCTY, «McTopusy, «Jluteparypay» u np.

Du3uKka u pU3HYECKHE METOABI H3Yy4YeHUs NPUPOAbI

dusmnka — Hayka o npupoje. Pusnueckue Tena U sABieHus. Habmionenue m onmcanue (usznyeckux sBaeHUNH. DPU3NYECKUN SKCIIEPUMEHT.



MopenupoBanue sBICHHA W OOBEKTOB Npuponbl. (DH3UYECKHE BEIWYMHBI W UX HU3MepeHue. TOYHOCTh M MOTPEUIHOCTh H3MEPEHHUH.
MexayHapoaHas cUCTEMA CAMHMULI.

dusnueckue 3aK0HbI U 3akoHOMepHOCTH. Du3uka u Texuuka. Hayunslit Mmeron no3nanus. Ponb ¢usuku B popMupoBaHNM €CTECTBEHHOHAYYHON
IPAMOTHOCTH.

Mexannuyeckue siBJeHUs

Mexanuyeckoe aBuxkeHue. MaTepualibHas TOYka Kak MoAelb (u3nueckoro tena. OTHOCHTENBHOCTh MEXaHHMYECKOTO IBmxkeHusa. Cucrema
oTcuera. OuU3NUECKUE BETUYMHBI, HEOOXOJAMMBIC JUIsl OMHCAHUS JBWKCHHS W B3aMMOCBS3b MEXIYy HUMH (IyTh, TMEPEMEIIEHHE, CKOPOCTh,
YCKOpEHHUE, BpeMs NBIDKEHHs). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE IBIDKEHHE. PaBHOMEpHOE NBIKEHHUE IO OKPY>KHOCTH.
[TepBrrit 3akon HproroHa m unepuwms. Macca tena. IlnotHocts BemectBa. Cuna. Egunauiel cuiel. Bropoii 3akon Heiorona. Tpetwii 3akoH
Hrrotona. CoboaHoe maneHue ten. Cuma TsbkecTu. 3akoH BceMHupHOro TsaroreHus. Cuia ynpyroctu. 3akoH ['yka. Bec tema. HeBecomocTs.
CBsi3b MEXIy CUJION TsDKECTH W Maccoi Tena. JluHamomerp. PaBHoxeictByromas cuia. Cuna tpenus. TpeHue ckojibxeHus. TpeHne mokosl.
Tpenue B npupoae u texuuke. Mmmynbce. 3akoH coxpaHeHus umimynbca. PeakTnBHOE ABMkeHue. Mexanudeckas pabota. MoImHOCTb. DHeprusl.
[TorenumanpHass u kKuHeTHYecKass sHeprus. [IpeBpaiieHue OAHOTO BHJAA MEXAHWMYECKOW SHEPrud B APYroil. 3aKOH COXPAHEHHS TMOJHOM
MEXaHU4YECKON YHEPTUN.

[TpocTeie MexaHU3MBI. Y CIIOBHUSI PAaBHOBECHS TBEPIOTO TeJa, MMEIOIIETO 3aKPEIJIEHHYIO OCh IBIKECHUS. MOMEHT CUltbl. [Jenmp msocecmu mena.
Peruar. PaBHoBecue cun Ha peiuare. Peruarm B TexHuke, ObITy W mpupojne. [logBukHbie W HEmoJaBWKHBIC OJOKU. PaBeHCTBO paboT mpwu
MCI0JIb30BAHMU MTPOCTHIX MEXaHU3MOB («30JI0TOE MPAaBUIIO0 MEXaHUKNY). KoapduumeHT none3sHoro AeicTBHs MeEXaHU3Ma.

JaBnenue tBepabix Ten. Enunaniel m3mepeHus nabieHus. CrocoObl m3MEHEHUs naBieHUs. JlaBneHue >kuakocted w ra3oB 3akoH [lackans.
JlaBneHue KUIKOCTH Ha JHO M cTeHkH cocyna. CooOmatomuecs cocyapl. Bec Bo3zayxa. AtmocdepHoe naBinenue. M3mepenne arMocdepHOTro
nasienusd. OneiT Toppuuermu. bapomerp-anepous. ATMocdepHoe aBieHHE Ha Pa3MYHBIX BhICOTaX. | MapaBiuyeckue MexaHU3MBbI (ITIpecc,
Hacoc). JlaBieHue )KUIKOCTH U ra3a Ha MOrpy>KeHHOE B HUX Teso. ApxumenoBa cuia. [lnaBanue ten u cyaos Bo3ayxomnnaBanue.

Mexannyeckue konebanus. [lepuon, yacroTta, amminutyaa koiebanuii. Pesonanc. MexaHnuueckue BOJHBI B OJJTHOPOJIHBIX cpenax. J{iamHa BOJHBL.
3BYK KaK ME€XaHU4ecKasi BOJHA. [ pOMKOCTb U BbICOTA TOHA 3BYKA.

TenioBble siBJeHUSsI

Crpoenue BemiecTBa. ATOMBI U MOJIEKYNbl. TeIUIOBO€ JBMXKEHHE aToMOB U MoJiekyn. Juddys3us B raszax, KUIKOCTIX U TBEPIbIX Teiax.
bpoynosckoe dsudicenue. Bzaumoneiictue (MpUTsKeHNE U OTTAJIKMBAaHKE) MOJIEKYNI. ATperaTHble COCTOSIHUS BelecTBa. Pa3nnyne B CTpoeHUH
TBEPABIX TEJ, )KUIKOCTEH U ra3oB.

TennoBoe paBHOBecue. Temmeparypa. CBsizb TeMIepaTypbl CO CKOPOCTHIO XaOTUYECKOTO JBMKEHHs YacTull. BHyTpeHHsis sHeprus. Pabota u
Terionepeiaya Kak crmocoObl M3MEHEHUs BHYTpEeHHEH sHeprun Tena. TernonpoBoaHocTs. Konsekuus. M3nyuenue. [Ipumeps! Ternonepenadu B
npupojie U TexHuke. KonudyecTBO TEmIOTH. YenbHas TEIIOEMKOCTh. YJeNbHas TEIUIOTa CropaHus TOIUIMBA. 3aKOH COXpaHEHUs u
MPEBPALLIEHUS] DHEPIrMU B MEXAHWYECKUX M TEIUIOBBIX MNpoueccax. [limaBineHue M OoTBepleBaHME KPUCTAJUIMYECKUX TeJl. YEelbHas TEIoTa



mnasieHus. Mcenapenue u konneHcanus. [loryonienue sHepruu nNpy UCHApEeHUN KUAKOCTH U BBIJCIICHUE €€ NPU KOHJeHcauuu napa. Kumnenue.
3aBHCHMOCTb TEMIIEPATYPhl KATICHUS OT JABJICHUs. Y IeNbHas TeIUI0Ta MapooOpazoBaHus U KOHJICHCauu. BiaxkHocts Bo3ayxa. PaboTa raza npu
pacmpenun. [IpeoOpazoBaHus SHEPrUU B TEIUIOBBIX MalllMHaX (IapoBast TypOWHA, ABUraTellb BHYTPEHHETO CrOpaHUsl, pEaKTHBHBIN JIBUTATEIb).
KII/lrennoBoi MaliuHel. JKkon02uyecKkue npodiemvl UCHONb308AHUS MENIOBbIX MAULUH.

JIeKTPOMATHUTHBIE SIBJICHUSA

Dnexrpu3arus Gu3udeckux Tei. BzaumomeicTBre 3apsHKEHHBIX Tel. J[Ba pojia SIMEKTPUYECKUX 3apsIoB. JleMuMOCTh 3JCKTPHUYSCKOTO 3apsja.
DNEeMEHTapHBIN  ANEKTPUUECKUH  3apsii. 3aKOH COXpaHEHUs DSJIEKTpUYecKoro 3apsiga. [IpoBOAHMKH, MOTYNPOBOAHUKHA U H30JSTOPHI
ANEKTPUYECTBA. JIEKTPOCKOI. OJEKTPUUYECKOE T0Je Kak OcCoObld BUA Marepuu. Hanpsowcennocms snexkmpuieckoco nonas. JleiicTBue
AIIEKTPUYECKOTO MOJIS Ha AJIEKTpUYecKue 3apsiibl. Konoencamop. duepeus s1eKkmpuiecko2o noJisi KOHOeHcamopa.

OnekTpuyeckuil TOK. ICTOYHUKH 3JIEKTPUYECKOTO TOKa. DJIEKTPUUECKas 1IEeTb U €€ COCTaBHbIE YyacTH. HampapieHue u 1edcTBUs JIEKTPUUECKOTO
Toka. Hocurenu snektpuueckux 3apsaoB B Metawiax. Cuiia Toka. DNEKTPUIECKOE HANpsHKEHNE. DJICKTPUIECKOE COMPOTUBIICHUE POBOIHUKOB.
Enunuter conpoTuBieHwus.

3aBUCUMOCTD CHJIBI TOKA OT HanpspkeHus. 3akoH OMa [i71s yyacTka Uenu. Y AelibHoe conpoTuBiieHune. Peocrartsl. [locnenoBarenbHoe coeAMHEHNE
poBOHUKOB. [lapannenpHoe coeuHeHne MPOBOTHUKOB.

PaboTa »neKkTpuYecKOro TOJIA MO TMEPEMEIIEHUIO JJICKTPUUECKHX 3apsaoB. MOIIHOCTh 3JEKTPUUYECKOTO TokKa. HarpeBanwe mpOBOIHUKOB
ANEKTPUIECKUM TOKOM. 3akoH J[koyms - JIeHma. DnekTpuueckre HarpeBaTelbHbIE B OCBETUTENbHBIE MpuOopsl. KopoTkoe 3aMbIkaHUE.
MarnuTtHoe nosne. MHIyKiuss MarHuTHOro noJisl. MaruutHoe noJie Toka. OneIT Opctena. MarHuTHOE NoJie NOCTOSSHHBIX MAarHUTOB. MarHutHoe
noJie 3eMJid. DJIEKTpOMarHuT. MarHUTHOE MOJI€ KaTyIIKUA ¢ TOKOM. [IpruMeHeHne 35eKkTpoMarauToB. JleiicTBMe MarHuTHOTO TMOJI Ha TPOBOIHUK
C TOKOM U JIBIOXKYIIYIOCS 3apsbkeHHYr0 yactuny. Cuna Amnepa u cuna Jlopenya. IneKTpoaBUTaTENlb. SBICHUE 3JEKTPOMArHUTHON WHIYKIIMS.
OnbiThl @apajes.

DOneKkTpoMarHuTHele KoJieOaHus. Konebamenvuuviti  koumyp. Onekmpocenepamop. Ilepemennviti mok. Tpauncgpopmamop. llepenava
ANIEKTPUYECKOM SHEPruu Ha PpaACCTOSHUE. DJIEKTPOMArHWTHBIE BOJHBI W UX CBOMCTBa. [lpunyunvl paouocesasu u menesuoenus. Bauauue
NEKMPOMASHUMHBIX U3TYUEHUL HA HCUBbIE OP2AHUZMDL.

Ceer — anexTpomaruutHas BosiHa. CKOpocTh cBera. MICTOYHHMKHM cBeTa. 3aKOH MPSIMOJMHEHMHOIrO pacnpoCTpaHEHUE CBETAa. 3aKOH OTPAKEHHS
cBeta. [Inockoe 3epkano. 3akoH mpenomiieHusi ceera. JIunzpl. DoKycHOE paccTOsHHME U ONTUYEcKas cuia JMH3bI. M300paxeHue npeamera B
3epkaie u nuH3e. Onmuueckue npubopsi. 'na3 kak ontudeckas cucrema. Jlucnepeus csera. Mumepgepenyus u ougppaxyus ceema.

KpaHTOBBIE IBJICHUA

Crpoenue atomoB. [lnanerapnas moaens atromMa. KBaHTOBBINM XapakTep MOTJIONIEHHS U UCITYCKaHMsI CBE€Ta aToMaMu. JIMHevaTble CeKTPHI.
OmnsiThl Pesepdopna.

CocraB aromHoOTO siipa. [IpoToH, HEHTPOH U 3IEKTPOH. 3aKOH DIHIITEHHA O TPONOPIIMOHATBFHOCTH MACChl M SHEPTHU. [Jeghexm macc u snepeus
cesa3u amomuvix a0ep. PaguoaktuBHocTh. [lepuon momypacnana. Anbda-usnyduenue. bema-usnyyenue. I'amma- u3nyueHue. SaepHbie peakiuu.



Wctounuku sHeprun ConHIA U 3Be3A. SlaepHas sHepreTuka. JKorocuueckue npobiemvl pabomvl amomMHuIX 2aekmpocmanyuil. JlozumeTpus.
Bausnue paouoaxmusHuIx usmyyeHull Ha Hcugble OpeaHU3Mbl.

Ctpoenue u 3Bo0onMsA Beesrennoi
l'eonenTpruueckas M TrelMOLEHTPUYECKass cucTeMbl Mupa. Pusnueckas npupoaa HebecHbix Ten CosHeyHod cuctemsl. IIpoucxoxaeHue
Conneunoii cuctemsl. @uznueckas npupoaa Coinnua u 38e31. Ctpoenue Beenennoii. DBomtonusa Beenennoit. ['unoresa bosbmioro B3peiBa.

IIpumepHbIe TeMbl 1a00PATOPHBIX U MPAKTHYECKUX padoT
JlabopaTopHbie pabOTHI (HE3aBUCUMO OT TEMATHUYECKOW MPUHAIICKHOCTH) ACTIATCICICIYIONINE THIIBI:
1. IlpoBeneHue npsMbIX U3MEPEHUN HU3NYECKUX BETUUNH
2. PacdeT 1o MoJydeHHBIM pe3ylIbTaTaM IMPSIMBIX W3MEPEHUH 3aBUCHMOTO OT HHX IapaMeTpa(KOCBEHHbBIE H3MEPEHHS).
3. Habmonenne siBneHmi ¥ TOCTAaHOBKA OTIHITOB (HA KAUECTBEHHOM YPOBHE) 10 00OHAPYKEHUIO(PAKTOPOB, BIHSIONINX HA MPOTEKAHUE JaHHBIX
SIBJICHUH.
4. ViccnenoBaHue 3aBUCUMOCTH OJHOW (pU3MUECKON BEIMYUHBI OT JPYrod ¢ MpeCTaBICHUEMPE3YIbTaTOB B BUAE I'padrka UIU TaOIHIIbI.
5. IlpoBepka 3amaHHBIX MPEAINOJIOKEHUN (IpAMble U3MEPEHUs (PU3MUECKUX BEIMYMH HCPABHEHME 3aJJaHHBIX COOTHOUICHUM MEXIy HUMH).
6. 3HaKOMCTBO C TEXHUYECKMMHU YCTPONCTBAMU M UX KOHCTPYHPOBAHHUE.

JIrobas paGoyvasi mporpaMMa J0JDKHA MPETyCMAaTPUBATh BBITIOJHEHHE JTA00PATOPHBIX pabOTBCEX YKAa3aHHBIX THMOB. BrIOOp TeMaTHKH W Ymclia
paboT KaXkJ0TO TUIIA 3aBUCUT OT 0COOEHHOCTEH paboueii mporpammbl 1 Y MK.
IIpoBenenue npsAMbIX U3MepPeHUil GU3NIYECKNX BeJUIUH

=

. I3smepeHune pa3mMepoB Tel.

. I3smepeHne pa3MepoB MajbIX TEl.

. I3mepeHune mMacchl Tena.

. Ismepenune oObema Tena.

. I3mepeHune cuisl.

. I3mepeHune BpeMeHH mpoliecca, Ieproia KoJIeOaH .

. I3mepeHue temiiepaTyphl.

. I3mepenue naBieHus Bo3yxa B OalsIOHE MOJT IOPLIHEM.
. I3Mepenue cuiibl TOKa U ero peryarupoBaHHe.

10. M3mepeHue HampsoKeHMs..

O© 00 NO OB Wi

11. 3mMepeHue yrioB NajeHUs U MPETOMIICHUSL.



12. 3mepenune pOKyCHOTO pacCTOSHUS JTMH3HI.
13. N3mepenue paanoakTUBHOTO (hoHa.

PacueT no moJjiyd4eHHbIM pe3yJibTaTaM NPSAMbIX U3MePEeHHii 3aBMCHMOI0 OT HUXNapaMeTpa (KOCBEeHHbIe H3MePeHusl)
. I3Mepenue miaoTHOCTH BEUIeCTBa TBEPAOTO TEJa.
. Onpenenenne Ko GUIUEHTA TPESHHUS CKOJBKCHHUS.
. Onpenienenune )KeCTKOCTU MPYKUHBI.
. OnpesienieHre BHITATKUBAIOIIEH CUJIBI, IEUCTBYIONICH HA MOTPY>KEHHOE B KHUJIKOCTH TEJIO.
. OnpenieneHre MOMEHTA CUJTBI.
. I3Mepenne ckopocT paBHOMEPHOTO JIBHKCHUSI.
. I3mepenue cpemHeit CKOpOCTH JIBHKCHHUS.
. I3Mepenne yCKOpeHHs paBHOYCKOPEHHOTO JIBHKCHHS.
9. Onpenenenne pabOTH ¥ MOIITHOCTH.
10. Onpenenenne 9acTOTHI KOJIEOAHUH TPy3a HA IPY)KUHE U HUTH.
11. OnpeneneHrie OTHOCUTENBHOM BIIaXKHOCTH.
12. OnpeneneHue KOIMIECTBA TETUIOTHI.
13. OnpeneneHue ynenbHON TETIOEMKOCTH.
14. Izmepenue pabOThI B MOIITHOCTH JIEKTPUICCKOTO TOKA.
15. 3smepenne conmpoTHUBIICHHUS.
16. OnpeneneHrie ONTHUECKON CHUITBI JTMH3BI.
17. UccnenoBanue 3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI OT 00beMa MOTPYKEHHON 4acTH OTIIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH U MaccChl Tela.
18. MUccnemoBanue 3aBUCMMOCTH CHJIBI TpPEHHUSI OT XapakTepa I[OBEPXHOCTH, €EHE3aBUCHUMOCTHU OT ILJIOUIA/IH.

0O NO Ol hs WM

HaOuronenne siBJeHHIT W TIOCTAHOBKA ONBITOB (HA KAa4YeCTBEHHOM YPOBHE) IO00HApYy:xKeHHI0 (AKTOPOB, BIUSIOMIMX HA
NpOTeKaHUe JTAHHBbIX SBJIEeHUH

1. HaOnromenwe 3aBUCMMOCTH TMepHoja KoJieOaHW Tpy3a HAa HHUTH OT JUIMHBI HHE3aBUCHMOCTH OT MAaCCHI.

2. HalGmroneHnue 3aBUCHMMOCTH TepHoJa KojieOaHUi Trpy3a Ha MPYKHHE OT MAacChl MKECTKOCTH.

3. Habnronenue 3aBUCMMOCTH JJaBJICHUSA Ta3a OT 00beMa U TeMIIepaTyphl.

4. HabmroieHne 3aBUCUMOCTH TEMIIEPATyphl OCTHIBAIOIIEH BOJIBI OT BpPEMEHHU.

5. UccnenoBanue sBIeHUS B3aUMOACUCTBUS KaTYIIIKH C TOKOM U MarHuTa.



6. UccnenoBanue sSBICHUS SIEKTPOMArHUTHONW HHYKIIUH.
7. HaGmrosieHue sIBICHUS OTPAXKEHHSI U IPEJIOMIICHHSI CBETA.
8. Habmionenue siBICHUS JUCTICPCUM.
9. OOHapykeHHe 3aBHCUMOCTH CONIPOTHUBIICHHSI TPOBOJHHUKA OT €ro MapaMeTpOB U BEIIECTBA.
10. MccnenoBanme 3aBUCUMOCTH Beca Tejla B )KUIKOCTH OT 00beMa MOTPyKEHHOM 4acTH.
11. ViccnenoBanue 3aBUCUMOCTH OJTHOW (QM3MUYECKON BETMYMHBI OT APYTOM € MPEICTaBICHHEMPE3YIbTaTOB B BUJIE rpad)Ka I TaOJIUIIBL.
12. UccnenoBaHue 3aBUCUMOCTH MacChl OT 00beMa.
13. HccnenoBaHue 3aBHCUMOCTH ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBIKEHHN O€3HAYaIbHOW CKOPOCTH.
14. WccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU W MYTH NPU PaBHOYCKOPEHHOM/IBHKCHHU.
15. UccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT CUJIbI JABJICHUS.
16. UccnenoBanue 3aBUCUMOCTH Je(OpPMAIIAH MTPYKUHBI OT CHIIBL.
17. UccnenoBaHue 3aBUCUMOCTH TIEpH0/1a KoJIeOaHUil Tpy3a Ha HUTH OT JUTHHBI.
18. HccnemoBanue 3aBUCHMOCTH TE€pHOAA KoJeOaHW rpy3a Ha MPYKHHE OT KECTKOCTH WMAcCHI.
19. UccnenoBaHue 3aBUCUMOCTH CHITBI TOKA Yepe3 TIPOBOJHHUK OT HAIPSKCHUSI.
20. UccrenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JIAMITOUKY OT HAIPSHKEHHUS.
21. UccnenoBanue 3aBUCUMOCTH yIila MPEIOMIICHUS OT yIJla MaICHHS.

IIpoBepka 3alaHHBIX NPEANOJ0KEHNH (MpAMBbIe U3MepeHus1 (PU3NYeCKNX BeJIMYMH HCPABHEHHE 3aJaHHbIX COOTHOIIICHUI MKy
Humu). [IpoBepka runores

1. IlpoBepka rumores3sl O JUHEWHOUN 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA >KMJIKOCTH B TPYOKE OTTEMIIEPATYpPHI.

2. IlpoBepka rumnoTesbl 0 NPsIMON IPONOPIUOHATILHOCTH CKOPOCTH MPU PABHOYCKOPEHHOMIBUKEHUU MPOIIEHHOMY ITYTH.

3. [IpoBepka rumoTe3bl: MpU MOCIEIOBATEIBHO BKIIOUYEHHBIX JIAMIIOYKHA U MPOBOJHUKA MIIMIBYX MPOBOJHUKOB HAMPSHKEHUS CKIIAIbIBATh
HEJb3s (MOXKHO).

4. IIpoBepka mpaBuiia CI0KEHHUS TOKOB Ha JIBYX MapajlieIbHO BKIFOUYEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKHMMH YCTPOiiCTBAMM M X KOHCTPYHPOBaHUe
5. KoncrpynpoBanue HaKJIOHHOW TJIOCKOCTH ¢ 3a7aHHbIM 3HaueHueM KIT/I.

6. KorctpynpoBaHue apeoMeTpa U UCHBITAHUE €r0 padOTHI.

7. COopKa 3/IEeKTpUUECKON [IENH U U3MEPEHHE CHIIBI TOKA B €€ Pa3IMUHbIX yyacTKax.
8. COopka 371eKTpOMarHuTa U UCIbITAaHUE €ro JIeHCTBHUS.

9. 3yuyeHue >1MeKTPUUECKOro ABUraTessl MOCTOSIHHOTO TOKa (Ha MOJIENN).



10. KoHcTpyrpoBaHue 3J€KTPOIBUTATEIIS.

11. KoHcTpyupoBaHue MOJIENH TEIECKOIA.

12. KoHcTpynpoBaHHe MOJICNH JIOJKU C 3aJaHHOH IPy30I0IbEMHOCTBIO.
13. OueHka cBOEro 3peHws U 0I00p OYKOB.

14. KoHctpynpoBaHue IpoCTENILEro reHeparopa.

15. N3yueHne cBOMCTB M300paKeHUS B JIMH3AX.

®opMbl OPraHu3alu y4eOHbIX 3aHATHH:
- WHJIUBUIyaJlbHbIE, TPYNIIOBBIEC, UHAUBUYaIbHO-TPYIIOBLIE, (hpoHTaIbHBIE. OCHOBHAS (JOpMa OpraHu3aluu y4eOHOro
3aHATHUS: YPOK

Buabl yueOHoii 1e1ITeJIbHOCTH:

e YpOoK moirydeHus: HOBOTO 3HaHUS (BHUIBL: JICKITHsI, Oece/na, Mpe3eHTaINs, SKCKYPCHsl, ICCIIeIOBaHNE, COCTABIICHUE TIPOCKTA)

e YpOK 3aKperyieHus] HOBbIX 3HaHHUH (BHUIbI: MPAKTUKYM, AUCKYyccus, JabopaTtopHasi paboTa,IpoeKT, AenaoBas urpa, koukypc, KBH,
BUKTOPHHA)

e Ypox 00001IeHNs U cucTeMaTH3aliy (BUbl: CEMUHAp, coOecel0BaHue, UCCIeI0BaHuE, IMCKYCCHS, TUCITYT, POJIEBBIE U JI€JOBBIE UTPHI,
MyTEIIEeCTBUE, KOHKYPChI, BAKTOPHHBI)

e YPOK IPOBEPKH U OIEHKH 3HAHWUHU (BUIBI: 3a4€ThI, TECTHI, (PU3NUCCKUE JUKTAHTHI, PPOHTATBHBIA OMPOC, KOHTPOJILHBIE pabOTHI)

o KoMOMHHMpOBaHHBIHN YPOK.

[Iporpamma cocTaBiieHa B COOTBETCTBHH IporpaMMmoi 1o dusuke 7-9. ABtopsl nporpammer: I'yrauk E.M.,Ilepeimikun A.B., «/Ipoda», MockBa,

2013 rog.

Y4eOHuKHU:

- ®uzuka 7 ki.: yaeOHuk/ A.B.Ilepoitikun.- 6-e uza., crepeorurt.- M.: lpoda, 2017 r.

- ®usuka 8 ki.: yueOHuk/ A.B.Ilepsiikun.- 6-e u3a., crepeorur.- M.: [poda, 2018 r.

- ®usuka 9 ki.: yueOnuk/ A.B.Ileppimkun, E.M.I'yTHHK.- 7-€ u3a. iepepad.,.- M.: lpoda, 2019 r.
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