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IINTAHUPYEMBIE PE3YJIBTATDBI IIPE/IMETA «®PU3UKA»
JIn4HOCTHEIE, IPEIMETHBIC H MeTalpeIMeTHbIe Pe3y/IbTaThl 0CBOCHHH Y4eOHOro nmpeaMera

JIMYHOCTHBIMH pe3yJabTaTaMH 00y4deHHUs (PU3NKE B OCHOBHOM LIKOJIE SIBISIOTCS:

cOPMHUPOBAHHOCTh TO3HABATEILHBIX HHTEPECOB HA OCHOBE PAa3BUTHS HHTEIUICKTYaJIbHBIX M
TBOPYECKHX CIIOCOOHOCTEH YYaIluXCs;

yOSKIEHHOCTh B BO3MOXKHOCTH TIO3HAHUS MPHUPOABI, B HEOOXOIMMOCTH PasyMHOTO
UCIIOJIb30BAHUS JIOCTHIKCHHI HAYKH M TEXHOJOTUHU ISl AJbHEHIIIEr0 pa3BUTHS YEIOBEUYECKOIO
o0IIecTBa, yBaK€HHE K TBOpLIAM HAyKH M TEXHUKH, OTHOLICHHE K (HU3UKE KaK DIIEMEHTY
00111eYesIOBEYECKOI KYJIbTYPBI,

CaMOCTOSTEIILHOCTD B MPHOOPETEHHH HOBBIX 3HAHHI M TPAKTHUECKUX YMEHHIA,

T'OTOBHOCTH K BBI60py JKU3HCHHOI'O IMYTH B COOTBCTCTBUU C CO6CTB€HHBIMI/I HHTCpCCaMn U
BO3MOYKHOCTSIMH;

MOTHBANUs  00pa30BaTeIbHOW  JEATCIBHOCTH  IIKOJBHUKOB HAa  OCHOBE  JIMYHOCTHO
OPHEHTHPOBAHHOTO TOAX0/Ia;

(dbopMHpOBaHHE IIEHHOCTHBIX OTHOIIEHUH Jpyr K JApYry, YYUTENI0, aBTOpaM OTKPBITHH U
M300peTeHuH, pe3ylibTaTaM 00yueHUSI.

MeTaIIpeI[METHbIMI/I pe3yiibTaTaMu 06y‘~IeHI/I$I (1)I/I3I/IK6 B OCHOBHOM IIIKOJIC SIBJISTFOTCSI:

OBJIaJICHHE HABBIKAMU CaMOCTOSATEIBHOIO NMPUOOPETEHNS HOBBIX 3HAHUMN, OpraHU3alMK y4eOHOM
ACATCIIbHOCTH, IIOCTAaHOBKHU ueneﬁ, IJIAaHUPOBAaHUA, CAMOKOHTPOJIA U OLUCHKU PC3YJIbTATOB CBOUX
NeWcTBUH, yMEHUS NPEABUIETh PE3yIbTaThl CBOMX JIEHCTBHIA;

IIOHUMaHUEC pa3HHqHﬁ MCXKAY MHCXOAHBIMU (i)aKTaMI/I n THUIIoTE3aMu A HX 06’I)$[CH€HI/I$I,
TCOPCTUYCCKUMHU MOACIIAMU U pCaAIbHBIMU O6’beKTaMI/I, OBJIaJICHUC YHUBCPCAJIbHBIMU y‘~IC6HI)IMI/I
JeUCTBUSIMHU Ha NpUMepax TUIoTe3 i1 OOBbSCHEHUS W3BECTHBIX (PAKTOB U SKCIEPUMEHTAIBHON
MIPOBEPKH BBIIBUTAEMBIX TUIIOTE3, Pa3pabOTKH TEOPETUYECKUX MOJEIICH MPOIECCOB HITH SIBIICHUI;
¢dbopMHpOBaHHE YMEHHUI BOCIPHHHUMATh, INepepadaTbiBaTh M NPEABSBIATH HMHPOpPMALUIO B
CIIOBECHOM, 00pa3HOl, CHMBOIMYECKON (hopMax, aHATM3UPOBATh U IepepadaThiBaTh MOTYICHHYIO
MHGOpPMALIMIO B COOTBETCTBUHU C IMOCTABJICHHBIMU 3aJauyaMH, BBLIEISATh OCHOBHOE COJEpKAaHUE
MPOYUTAHHOI'O TCKCTA, HAXOJAUTH B HEM OTBETHI Ha MMOCTABJICHHBIC BOIIPOCHI U U3JIaraTb €To,
NpPUOOpPETEeHUE OMbITa CaMOCTOSITEIBHOIO IOMCKA, aHainu3a W oTOopa UHpOpManuu ¢
HCIOJIb30BAHUEM PA3IMUHBIX HICTOUHUKOB M HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH JJIS pelIeHus
II03HABAaTCJIbHBIX 3a/1a4,

pa3BUTHE MOHOJOIMYECKOM M [MaJOTMYECKOM pedyd, YMEHHMS BBIpaXKaTb CBOU MBICIH H
CMOCOOHOCTH BBICIYIIMBATh COOECEJHUKA, MOHMMAaTh €ro TOUYKY 3pEHHs, MpPU3HABaTh IPaBO
APYyToro 4ejJ0BeKa Ha HHOE MHEHHUE;

OCBOEHME IIPUEMOB JIEWCTBHH B HECTaHAAPTHBIX CHUTYalUsAX, OBJIAJECHHE HBPUCTUYECKUMH
METOJaMH peLIeHus Ipooiem;

dbopmupoBaHre yMEHUN pabOTaTh B TPYMIE C BBHIMOJHEHHWEM PA3JIMYHBIX COIMAIBHBIX POJICH,
MNpEACTABIATE U OTCTaAUBATh CBOU B3IJIAAbI, BECTU AUCKYCCHUIO.

IIpeaMeTHBIMHU pe3yabTaTaMu 00ydeHUs (UUKU SBISIFOTCA:

® T[IOHHMMaHUE M CIOCOOHOCTh OOBICHATh (u3mueckue spiaeHus: (auddysus, OombiIas
C)KUMAEMOCTh Ta30B, MaJIasi COKUMAEMOCTh JKUJKOCTEH 1 TBEPABIX TEI);

® yYMEHHMs IOJb30BAThCS METOJAMU HAyYHOI'O HUCCJEJAOBAHMS SIBICHUN MHPUPOABI, MPOBOIUTH
HaONIO/IeHUs, TUIAHUPOBAaTh U BBHIMOJHITH OKCIEPUMEHTHI, 00pabaThiBaTh pPeE3yIbTAThI
W3MEHEHUH, TPEICTABIIATH PE3yAbTaThl H3MEPEHUH C TTOMOIIBIO Ta0JHIl, TpadUKOB U HOPMYII,
OoOHapyXHBaTh 3aBUCUMOCTH MEXIy (PH3NYECKUMH BEIMYMHAMH, OOBICHITH MOITYyYCHHBIE
pe3yabTaThI U JIENaTh BHIBOJIBI, OIIEHUBATH TPAHUIIBI IIOTPEIIHOCTH PE3YJIbTaTOB H3MEPECHHI;

® yMEHHS NPUMEHATH TEOPETUYECKHE 3HaHUS MO (U3MKEe Ha MPAKTHUKe, pemath (Qu3ndeckue
3a/1auv Ha IPUMEHEHNE TIOJTYICHHBIX 3HAHU;

® yMEHHS U HaBBIKM MPUMEHSTH MOJYYCHHBbIE 3HAHUS IJi1 OOBSCHEHUS MPUHIUIIOB JACHCTBHS
BAKHEUIIINX TEXHUYECKUX YCTPOMCTB, PELICHUS MPAKTUUYECKUX 3a]a4 MOBCEAHEBHOM KU3HH,
obecrieueHrst 6€30MaCHOCTH CBOEH KM3HH, PAllMOHATIBLHOTO MPHUPOIONOJIB30BAHUS H OXPaHBI
OKpY>Kalolllel Cpebl;



e (opmupoBanue yOexacHHs B 3aKOHOMEPHOW CBSI3M M MO3HABAEMOCTH SIBJICHUW MPUPOJIBI, B
OOBEKTUBHOCTH HAYYHOTO 3HAHHUS, B BBICOKOU IEHHOCTU HAYKU B Pa3BUTHH MaTepUATbLHOU U
JTyXOBHOM KYJIBTYPBI JIOJICH;

® pa3BHUTHE TEOPETHYECKOTO MBINUICHUS HAa OCHOBE (DOPMHUPOBAHMS YMEHUH YCTaHABJIMBATH
(bakTbl, paznuyaTh MPUYMHBI M CIEACTBHS, CTPOUTH MOJETU M BBIIBUTATh TUIOTE3BI,
OTBICKUBATh H q)OpMYJII/IpOBaTB J0KAa3aTCjIbCTBAa BBIABUHYTBIX T'HMIIOTC3, BBIBOAWUTHL U3
AKCIIEPUMEHTAJIbHBIX (PAKTOB M TEOPETUUECKUX Mojieel (pusnueckue 3aKOHbI;

® KOMMYHHUKATHBHBIC YMEHUS JIOKJIAJbIBATh O pPE3yJbTaTaX CBOETO MCCIIEI0OBAHMS, YUaCTBOBATh
B IMCKYCCHH, KPaTKO M TOYHO OTBEYATh HA BOIIPOCHI, UCIIOJIL30BATh CIIPABOYHYIO JIMTEPATYPY
U Apyrue UCTOYHUKU UHPOpMAIIH.

Pu3uka 1 pU3NYecKue MeToAbl U3yYeHHs NPUPOAbI

@usnka — Hayka o npupozae. dusznueckue Tena u sABneHus. HabmoneHune u onucaHue (U3NUECKUX
aprneHnid. dOusnyeckuii 3KCepuMeHT. MojenupoBaHue SBJICHUH M OOBEKTOB MpUPOAbl. DPH3UUECKue
BEJIMYMHBI U UX U3MepeHHe. TOYHOCTh M MOTPEIIHOCTh U3MEpEeHUN. MexayHapoaHas CUCTeMa €IUHULL.
dusnueckue 3aKoHbI U 3akoHOMepHOCTH. Du3nka u TexHuka. Hayunsiit Mmeron no3nanus. Pois pusuku B
(bopMHPOBAHNUHN €CTECTBEHHOHAYUYHOW I'PaMOTHOCTH.

MNPEJIMETHBIE PE3YJBbTATHI

B pe3ynbrate u3yueHus Kypca GU3NKI B OCHOBHOM IIKOJIE

BBIITYCKHUK HAYYHTCS:

cobnooams npasuia 6e30nacHOCmU U OXpPambl mpyoa npu padome ¢ Y4eOHbIM U 1AOOPAMOPHLIM
0b0opyoosaHuem;

NOHUMAMb CMbIC]L OCHOBHLIX (QU3UYECKUX mepmMunog: (GU3ndeckoe Teo, (usnueckoe sBICHUE,
(dbu3nuecKkas BeJIMYrHA, CIUHULIBI H3MEPEHUS;

pacro3HaBaTh MPOOJIEeMbl, KOTOPbIE MOXXHO PELIUTH MPH MOMOIIY (PU3NUYECKHX METOAOB; aHAIM3HPOBATh
OTIENbHBIC 3TAIbl IPOBEICHHSI UCCICAOBAHUI U HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOJCHUN U OTIBITOB;
CTaBUTh OIBITHl [0 MCCIEAOBAHUIO (UBNYECKUX SBICHUA WM (U3MYECKUX CBOMCTB Ten 0e3
UCIIONIb30BaHUS TPSIMBIX M3MEpeHUi; mpu HToM (HOpMyIHpoBaTh MpodiIemMy/3aiadyy y4eOHOTO
OKCIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 NPEIVIOKEHHOTO OOOpYJIOBaHUS; MPOBOIUTH ONBIT U
(dbopMynupoBaTh BHIBOJIBI.

[Mpumeuanue. [Ipu npoBeacHNH HCcaeT0BaHUS GU3NUSCKUX SBIICHUH U3MEPHUTEIBHBIC TPHOOPHI
MCIOJIL3YIOTCS JINIIB KaK JaTYUKH U3MEPEeHUs (PU3NUECKUX BEIMYUH. 3aITUCH MOKA3aHUM MPSIMBIX
M3MEPEHUH B 9TOM ClTydae He TpeOyeTcs.

MOHUMATh POJIb DKCIIEPUMEHTA B MOTYYSHUH Hay4YHOU HH(OpMAIIHH;

npoBOOUMb NpsMble USMEPeHUs (PU3UYeCKUx 8eluyUl. 8peMs, paccmosnue, macca mend, 00vem, CUia,
TeMreparypa, atMoc(epHoe naBlIeHHE, BIAXKHOCTh BO3[yXa, HAMpPSIKEHHE, CUJIa TOKA, paguallMOHHBIN
¢oH (C HUCIONB30BAHUEM JO3WMETPA); MPU STOM BBHIOMpATh ONTUMAJIBHBIA CIOCOO0 H3MEpPEHUs U
UCIOJIb30BaTh MPOCTEHINNE METOIbI OIIEHKH MOTPEIIHOCTEN U3MEPEHUH.

[Ipumeuanue. Jlro6as yuebHas nporpaMma J0HKHA 00€ciedrBaTh OBIaICHUE PSIMBIMU U3MEPEHUSIMU
BCEX MEPEUHUCTICHHBIX (PU3NIECKUX BEITHYHH.

MIPOBOJIUTH MCCIIEIOBAHNE 3aBHCUMOCTEH (PM3MYECKUX BEIMYMH C UCIIOIB30BAaHUEM MPSMBIX U3MEPEHUIA:
IpH  3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATh pE3yJabTaThl MOJYYEHHOW 3aBUCUMOCTH
(GU3NYECKUX BETMYMH B BHJIE TAOJIUI] U TPAPHUKOB, AETATh BEIBOBI TI0 PE3yJIbTaTaM UCCIIETOBAHHS,
npoBoOUMb KOCEEHHblEe UBMEPEeHUs (OUIUYECKUX GeNUYUH: NPU BbINOJHEHUU UMEpPeHull cooupams
IKCNEPUMEHMATILHYIO YCMAHOBKY, Cl1e0ysi NPeOIONCEHHOU UHCMPYKYUU, BBIYUCISATh 3HAUEHNE BEIHMYHUHbI
Y aHAJIM3UPOBATh MOTYYCHHBIE PE3YNIbTAThI C YUETOM 33/IaHHON TOYHOCTH U3MEPEHUN;

aHATM3UPOBATh CUTYaIlUH TPAKTHKO-OPUEHTHPOBAHHOTO XapakTepa, y3HaBaTh B HHX NPOSBICHUE
W3YYCHHBIX (DU3MUECKUX SBIICHUH WM 3aKOHOMEPHOCTEH M MPHUMEHSTh UMEIOIINecs 3HAHUS I HX
OOBSICHCHHUS;

MMOHUMAThH MPUHITUIIBI IEHCTBUS MAITUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, YCIOBUS X 0€30MaCHOTO
WCTIOJIH30BaHUS B TIOBCETHEBHOW YKHU3HU;

WCIOJIb30BaTh TPH BBINOJHEHUH YUYEOHBIX 3a7ad HAyYHO-TIOMYISPHYIO JIUTEPATypy O (PUINYECKUX
SIBIICHHSIX, CITPABOYHBIC MaTepPHAaJIbl, pecypchl IHTEepHET.



BBIITyCKHHK IIOJIy4UT BO3MOKHOCTb HAY4YUTHCS:

0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008aHUl, pONb (QU3UKU 6 pAcCuUpenuu npeocmasieHui 0o
OKpYyJtcaroujem mupe u ee 6K1a0 8 YayduleHue Kaiecmea HCUsHu,

UCIOJIb30BaTh NMPHUEMbI MOCTPOCHMs (U3NYECKUX MOJENEH, Moucka U (HOpMyJIHPOBKHM J0Ka3aTesIbCTB
BBIJIBUHYTBIX TUTIOTE3 U TEOPETHUUYECKUX BHIBOJOB HA OCHOBE SMIUPUYECKH YCTAHOBJICHHBIX (PaKTOB;
CpPaBHUBATh TOYHOCTh M3MEPEHUS (PU3NUYECKUX BEIUYHMH 10 BEJIMYMHE UX OTHOCHTEIbHOMN MOTPELIHOCTH
IIpU IIPOBEICHUHU NIPSMBIX U3MEPEHUM;

CaMOCTOSITEJIbHO TPOBOJUTh KOCBEHHbIE HW3MEPEHUs] W MCCIEJOBAHUSA (PU3MUECKUX BEJIUYHH C
UCTOJB30BAHUEM DPA3JIMYHBIX CIIOCOOOB H3MepeHHs (U3NYECKUX BEJIMYUH, BBIOMpPATh CPEACTBA
U3MEPEHUsl ¢ y4eTOM HeoOXOAMMOM TOYHOCTHU M3MEpeHUH, 000CHOBBIBATh BHIOOp croco0a M3MepeHus,
aJICKBATHOI'O IIOCTaBJIEHHOM 3a/1a4ye, IPOBOAUTH OLIEHKY JOCTOBEPHOCTH IIOJIYYEHHBIX PE3YJIbTATOB;
BOCIIPMHUMATh MH(OpMAINIO PU3HMUECKOrO COAEPkKAHUS B HAYYHO-TIONYJISIPHOM JIUTEpaType U CPEICTBAX
MaccoBOW HMH(OpPMALUHU, KPUTHUYECKH OLICHWBATh MOJYYCHHYIO WH(GOpPMAIMIO, AaHAJIU3UPYS ee
coJiepKaHue U JJaHHble 00 UCTOYHUKE HH(POPMALIUY;

co3/laBaTh COOCTBEHHBIC INHUCHMEHHBIE W YCTHBIE COOOIIEHUS O (U3UYECKUX SBICHHAX HAa OCHOBE
HECKOJIbKUX HCTOYHMKOB HH(OpPMALMU, CONPOBOXAATh BBICTYIUIEHHE NPE3E€HTAlMel, Y4YMThIBas
0COOEHHOCTH ayTUTOPHH CBEPCTHUKOB.

Mexann4yeckue siBJIeHHSA

BpInyCKHUK HAy4YHUTCH:

pacnosnasames Mexanuieckue s61eHus U 00bACHAMb HA OCHO8E UMEIOWUXCS 3HAHULL OCHOBHbIE CE8OUCTEA
UU YCI08US NPOMEKAHUS IMUX ABNEHUU: PAGHOMEPHOE U HepaBHOMEpHOe O8udiceHue, PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBU)KEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHHUS, CBOOOIHOE
[IaJICHUE TeJl, PABHOMEPHOE IBHKCHHE II0 OKPYKHOCTH, MHEpLUsA, B3aMMOJCHCTBHE TEJ, PEAKTUBHOE
JBIDKEHUE, Tepellaya JIaBiICHUs TBEPAbIMU TeJIaMHM, KUAKOCTSMM M Ta3aMu, aTMOC(EpHOE JaBJCHHUE,
IUIaBaHUE TEJ, PAaBHOBECHE TBEPABIX TEJ, MMEIOIIMX 3aKPEIUICHHYI0 OCh BpALLEHUS, KoJieOaTelbHOe
JBMKEHUE, PE30HAHC, BOJTHOBOE JIBM)KEHUE (3BYK);

ONUCHLIBAMb U3YYEHHbIEe CEOUCTMEA MeJl U MeXAHUYECKUe A6/IeHUs, UCNONb3Ys (husudecKue 6eIuyuHbl: IyTh,
nepeMelleHe, CKOpocTb, yCKOpPEHHUe, epHo oOpalleHus, Macca Teja, INIOTHOCTh BEelecTBa, chila (cuiia
TSOKECTH, CWJIa YIPYrocTH, CHWJIa TPEHUs), MAABJICHUE, HWMIIYJIbC Tejla, KUHETHYecKas OJHEprus,
NOTEHIMAJIbHAsl SHEPrus, MexaHudeckas paloTa, mexaHuueckas MmouiHocTb, KIIJ[ npu cosepiieHuu
paboThl C HCIIOJIB30BAaHUEM NPOCTOrO0 MEXaHW3Ma, CHJIa TPEHUs, aMIUIUTyJda, MEpHojJ U 4YacToTa
Kosie0aHUH, JUIMHA BOJHBI U CKOPOCTh €€ paclpOCTPAaHEHUs; MPH ONUCAHUM MPAaBUIBHO TPAKTOBATb
(bu3NyecKuil CMBICT HCIOIb3YEMbIX BEIUYMH, UX OOO3HAYEHUS M EIUHUIbl HU3MEpPEHHs, HaXOIUTh
(bopMynbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIWYMHY C JAPYTUMH BEJIWYMHAMH, BBIYUCISATH
3Ha4YeHHE (PU3NUECKON BETUUMHBI,

AHATU3UPOBAMYL CBOUCNEA Mell, MeXAHUYECKUe AGNeHUs U NpoYeccyl, UCNOAb3Ys (PU3UYECKUe 3aKOMbI:
3AKOH COXPAHEHUs. SHepeUll, 3aKOH 6CEMUPHO20 MALOMEHUs, NPUHYUN CYNEePRO3UYUU CUl (Haxodcoenue
pasnoodeticmeyrougeti cunvt), 1, Il u Il 3akonvr HviomoHa, 3akoH coxpaneHus umnyivca, saxou Iyka,
saxon llackans, 3axkon Apxumeda; npu 5mom paziuuams ClOBECHYIO (QOPMYIUPOBKY 3AKOHA U €20
MamemamuyecKoe blpadiceHue,

pa3ianyaTh OCHOBHBIE MPU3HAKU U3YyYEHHBIX (PU3MUECKUX MOJENEe: MaTepraibHas TOUKa, HHepLUaIbHAs
CUCTEMA OTCUETA;

pemarh 3aJauyd, UCHOJb3YyS (U3NYECKUE 3aKOHBI (3aKOH COXpaHEHHs HSHEPruH, 3aKOH BCEMHPHOTO
TAroTeHus, npuHuun cynepnosuuuu cui, I, II u III 3akoHbl HproTOHA, 3aKOH COXpaHEHMS MMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (opMylibl, CBA3bIBaIOIINE (DU3MUECKUE BEIMUUHBI
(myTh, CKOpPOCTb, YCKOpPEHHME, Macca Tella, IUIOTHOCTb BEIECTBA, CHJIA, JABJIICHHWE, UMITYJIbC TEJa,
KMHETUYecKasi SHEeprusi, NOTeHUUalbHasl JHEprusi, MexaHudeckas padoTa, MeXaHHYeCKass MOIIHOCTb,
KIIJl mpocToro mexaHusma, Cujia TPEHUS CKOJBKEHUS, KOA(P(OUIMEHT TPEeHUs, aMIUIUTy/a, Nepuos 1
yacToTa KoJieOaHW, JJIMHA BOJIHBI U CKOPOCTh €€ pacHpOCTpaHEHHs): Ha OCHOBE aHAJIM3a YCJIOBUSA
3aJjaud  3alUChIBaTh KPaTKO€ YCIOBME, BBIIENATH (PU3MUECKUE BEJIWYMHBI, 3aKOHBI U  (OPMYIIHI,
HEOOXOJIUMBIE ISl €€ pEeIIeHUs], TPOBOJUTH PAacUyeThl U OLIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HAUYECHUS
(bu3n4ecKoil BETUUNHBI.

BBIITyCKHHK NTOJIyYUT BO3MOKHOCTh HAY4YHUTHCS:

UCTOJb30BAaTh 3HAHUS O MEXAaHUYECKUX SBICHUSAX B TIOBCEAHEBHOW JKM3HU Uil oOOecreueHust
0e30MacHOCTH MpH O0OpalleHud ¢ NpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS
3JI0POBbsI U COOJIOIEHUSI HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKPYKAIOLIEH cpeie; MPUBOAUTH TPUMEPHI



MPAKTUYECKOTO UCTIONb30BaHUS (PU3NUECKUX 3HAHUN O MEXaHUYECKUX SIBICHUAX U (U3NUYECKUX 3aKOHAX;
IpUMEpBl  UCIIONB30BAHUS BO30OHOBISIEMBIX HMCTOYHHKOB OSHEPIHH; DKOJIOTHYECKHUX ITOCIEICTBUI
MCCIIEIOBAaHMSI KOCMHUYECKOTO MPOCTPAHCTB;

pa3nuuaTh TPAHMIBI NPUMEHUMOCTH (U3MYECKMX 3aKOHOB, IIOHMMAaTh BCEOOIIMH  Xapaktep
(byHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHHsI MEXaHHYECKOH SHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCa,
3aKOH BCEMHPHOTO TSTOTEHHS) M OTPAaHMYCHHOCTHh HCIIOJIb30BAaHMS YAacTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u 1ip.);

HAXOJUTh aJCKBATHYIO MNPEJIOKEHHON 3amade (pU3MYECKyI0 MOJENb, pa3pemarb MpodjeMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAHUN M0 MEXaHHWKE C MCIOJIb30BAHUEM MAaTEMaTHUYECKOTO ammapara, TaKk W IMpH
MIOMOIIM METOJIOB OLICHKH.

TenJioBble ABJIEHUS

BbINyCKHUK HAY4YUTCSH:

PAacno3nasamev menjiogule sA6leHUs U 00bACHAMb HA Oa3e UMEIOWUXCs 3HAHUL OCHOBHbLE CEOUCMEA U
yenosus npomexkanus smux asnenuil: 1 y3us, n3MeHeHne o0beMa Tell IPU HarpeBaHUH (OXJIAKIACHUH),
OoubIIasi CKMMAEMOCTh Ta30B, Majas CKMMAEMOCTh JKUKOCTEH M TBEP/BIX TEIN; TEIJIOBOE PaBHOBECHE,
UCIIapeHue, KOHJAEHCAIWs, IJIaBJICHNUE, KPUCTAJUTM3AlMs, KUIICHHWE, BIAXHOCTh BO3/1yXa, pPa3IMYHbIC
Croco0bl  Terionepenaur  (TEeIIONPOBOIHOCTh, KOHBEKILMS, H3JIyu€HHE), arperaTHble COCTOSHHSA
BEILIECTBA, MOTJIONICHUE SHEPTHU MPU HCIAPEHUH >KUAKOCTH U BBIICIICHHE €€ NMPU KOHJCHCAIMU I1apa,
3aBHCHUMOCTH TEMIIEPATyPhl KHTICHUS OT JAaBIICHHUS,

ONUCHIBAMb U3YYEHHble CBOUCMBA mel U Menniosvle AGIeHUs, UCNOb3YSA Qu3udecKue BeIuduHbL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI DHEPTUs, TEMIIEPATypa, yJAelbHas TeIJI0EMKOCTh BEIIECTBA, yAeIbHas
TEIUIOTa IUIABJICHMS, YZAENbHAs TEIUIoTa MapooOpa3oBaHWs, yAENbHAs TEIUIOTa CropaHHs TOIUIMBA,
KOX(QQHUIMEHT TONE3HOTO JEHCTBHS TEIUIOBOTO JBUTATEINS; MPH ONMHCAHUM TPABWIBHO TPAKTOBAThH
(bU3MYECKUI CMBICT HCIIOJB3YyEeMbIX BEIMYMH, WX OOO3HAUYEHHWS M EAWHUIIBI WU3MEpPEeHHs, HAXOIUTh
(bopMynbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIWYMHY C APYTUMH BEIWYHMHAMH, BBIYHCIATH
3HaYeHHEe (PU3NUECKON BEITMYHMHBL;

aHAJIM3UPOBATh CBOWMCTBA TEJ, TEIUIOBBIC SIBICHUS M MPOIECCHI, HCIOJIB3YS OCHOBHBIC MOJOXCHHS
aTOMHO-MOJIEKYJIIPHOTO YYEHHUS O CTPOCHUH BELIECTBA U 3aKOH COXPAaHEHHUS SHEPTHU;

Pasiuuams OCHOGHblE NPUSHAKU U3VUEHHBIX (QU3UYECKUX MoOenell CMpOoeHUs 2a3os, dcuokocmeu u
meepovix mei;

MIPUBONUTH TPUMEPHI TPAKTUIECKOTO MCITOB30BaHMS (PU3NIECKUX 3HAHUN O TETJIOBHIX SIBJICHUSX;
pemiaTh 3aJaud, HUCHOJb3yd 3aKOH COXPaHEHHMs HHEPIMU B TEIUIOBBIX Ipoueccax M (HopMyIbl,
CBSI3BIBAONINE (DU3NYECKHE BEITMYMHBI (KOJMYECTBO TEIIOTHI, TEMIIEPATypa, yIENbHAs TETIOEMKOCTb
BEIIECTBA, yJeJbHAas TEIUIOTa IUIABJIEHHUS, YyJelbHas TEIUloTa NapooOpa3oBaHuUs, yJelbHas TEIloTa
CTOpaHMs TOIUIMBA, KOA(PQUIMEHT TOJE3HOTO JCHCTBHS TEIUIOBOTO JBUTATENs): Ha OCHOBE aHAIHM3a
YCJIOBHS 3aJlaudl 3alMChIBATh KPATKOE YCJIOBHE, BBIICIATh (PU3NUECKUE BETUUMHBI, 3aKOHBI U (OPMYIIbI,
HEOOXO/MMBIC ISl €€ PEeIICHUs], IIPOBOJANTH PACUYETHl U OIIEHWBATh PEAbHOCTH MOJYYCHHOTO 3HAYCHUS
¢bu3nUecKoil BeTUUNHBI

BEITYCKHUK TIOTYYHUT BO3MOKHOCTD HAyIHThHCS:

UCNONIb308AMb 3HAHUA O MENJOBbIX SAGIEHUAX 8 NOBCEOHEGHOU JHCUSHU 011 0DecneyeHus 6e30nacHocmu
npu obpawenuu ¢ npubopamu U MexXHUYeCKUMU YCMPOUCMEamu, Ol COXPAHEHUs 300po6bs U
coOnIo0eHUsL HOPM  9KOJO2UYECKo20 NosedeHusi 6 OKpydcaoujeli cpede; TPUBOAUTH TMPUMEPHI
OKOJIOTUYECKUX  TIOCJIEACTBHHA  pabOThl  JABHWraTeleil BHYTPEHHETO CrOpaHWs, TEIUIOBBIX U
THJIPOAJIEKTPOCTAHIIHIA;

pa3nuyaTth TPaHUIBl TPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB, TIIOHMMAaTh BCEOOIIMH  XapakTep
(byHIaMEHTAIBHBIX (U3UYECKUX 3aKOHOB (3aKOH COXpAHEHMs HSHEPIUU B TEIJIOBBIX INpolleccax) H
OTPaHUYEHHOCTH MCITOJIb30BaHMS YACTHBIX 3aKOHOB,;

HaXO/JUTh AJEKBAaTHYIO NPEJIOKEHHON 3ajmaue (pu3nyeckyro MOAelb, paszpemarbh npodieMy Kak Ha
OCHOBE MMEIONIUXCS 3HAHUH O TETUIOBBIX SIBIICHUSX C MCIIOJIb30BAHMEM MAaTeMaTHYECKOTO arapara, Tak
Y TIPU TIOMOIIM METOIOB OLIEHKHU.

DJIeKTPUYeCKHe U MATHUTHDIE SIBJIEHUS

BbImycKkHUK Hay4uTCS:

pacrio3HaBaTh AJIEKTPOMArHUTHBIE SIBICHUS W OOBSCHATH Ha OCHOBE MMEIOIIUXCS 3HAHUH OCHOBHBIE
CBOWCTBA MJIM YCIIOBHMSI IMPOTEKAaHWs] STHX SBJICHUH: SJIEKTpU3allMsl Tell, B3aHMMOJACHCTBUE 3apsjioB,
AIIEKTPUUYECKUI TOK U €ro JCHCTBHS (TEIUIOBOE, XUMHUYECKOE, MarHUTHOE), B3aNMOACHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAs WHAYKLUS, IEHCTBHE MAarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM M Ha JBMKYILYIOCS



3apsDKEHHYIO YacTHILY, JEHCTBUE 3JICKTPUUYECKOTO IMOJI Ha 3apsDKEHHYIO YacTHILY, SJIEKTPOMarHUTHBIE
BOJIHBI, IPSMOJIMHEIHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHHE M ITPETIOMIICHHE CBETA, TUCTIEPCHUS CBETA.
COCTABIISAITh CXEMBbl JIIEKTPUUYECKUX IEMel ¢ TOCIeJOBaTeIbHBIM W TapaljieNbHbIM COCAMHEHUEM
3IIEMEHTOB, pa3jinyas YCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JICKTPHUCCKHX IIeTeil (MCTOYHUK TOKa, KITI0Y,
PE3UCTOp, peocTaT, JaMIIOUKa, aMIIEPMETP, BOJIBTMETD).

UCIIOJIB30BATh ONTHYECKHE CXEMBI JUIsl TIOCTPOCHHS M300paKeHUH B IJIOCKOM 3epKajie M coOHparomen
JIMH3E,

AGNEHUSL ONUCHIBAMNb U3YYEHHble CGOUCMEA Mell U INeKMPOMACHUMHbIE, UCNOAb3YA  (husuyecKue
genuyunbl:  DIEKTPUYECKUHA 3apsii, CHiIa TOKa, OJIIEKTPUUYECKOE HANpsOKCHHE, DJICKTPUYECKOe
COIPOTHUBIICHHE, YIIEIFHOE CONPOTHBICHUE BEIIECTBA, pabOTa 3JIEKTPUUECKOTO II0JIS, MOLUIHOCTh TOKa,
(oKyCcHOE pacCTOSHUE U ONTHUYECKasl CHJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI
Y4acTOTa CBETA; NPU ONHMCAHMM BEPHO TPAKTOBaTh (DM3UUECKHH CMBICT HMCHOJb3YeMbIX BEIUYUH, UX
0003HAYCHHUS W EIUHMIBI W3MEPEHHUs; HaXOMUTh (HOPMYJbI, CBS3BIBAIOUIME MAHHYIO (DHU3MUYECKYIO
BEJINYMHY C JPYTUMHU BETMYNHAMHU.

aHAJIM3UPOBATh CBOWCTBA TEJ, JSJIEKTPOMArHUTHBIC SIBICHHUS M IPOLECCHI, HCIOJB3Ys (u3nueckue
3aKOHBI: 3aKOH COXPAaHEHHS JIEKTPUYECKOro 3apsana, 3akoH Oma Il ydacTKa Henw, 3aKoH JIKoyis-
Jlenna, 3aK0H IPSAMOJIIMHEHHOTO PacIpOCTPAaHEHHs CBETA, 3aKOH OTPAXKECHUS CBETA, 3aKOH MPEIOMIICHHS
CBETA; IIPH ATOM PA3INYaTh CIIOBECHYIO (OPMYIHPOBKY 3aKOHA U €T0 MaTEMAaTHIECKOE BBIPaKECHHE.
MPUBOANUTH TPUMEPHI TPAKTHYECKOTO HWCIOIB30BaHUA (PU3MUECKUX 3HAHUH O 3JIEKTPOMArHUTHBIX
SIBJICHUSX;

pewamsv 3a0aqu, UCNOIL3YA usudeckue 3axonvl (3akoH OMa [uIsi ydacTka 1enu, 3akoH Jxoymnsa-Jlenna,
3aKOH MPSIMOJIMHEHHOTO PacIpOCTPaHEHHsI CBETA, 3aKOH OTPa)KCHUS CBETa, 3aKOH MPEIOMIICHHUS CBETA) U
dbopMynbl, CBs3BIBAIOIIME (PU3UYECKHME BEIMYMHBI (CHJIa TOKa, JJIEKTPHYECKOE HampsHKEeHUe,
ANIEKTPUYECKOE COMPOTHBIICHUE, YIECIbHOE CONPOTHUBJICHUE BEIECTBA, PadOTa DIEKTPUYECKOTO IO,
MOIITHOCTH TOKa, ()OKYCHOE PacCTOSIHHE M ONTHUYECKasi CHJIa JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JJIMHA BOJIHBL M 4YacTOTa CBeTa, (OPMYJBI pacyera DICKTPHUECKOTO CONpPOTUBICHUS TIPH
MOCJIeIOBATEIFHOM U TMApajlIeIbHOM COCAMHEHUH MPOBOJHUKOB): Ha OCHOBE aHAJIM3a YCIIOBHS 3aJadu
3aIHChIBATh KPAaTKOE YCJIOBHUE, BBIACTATH (M3MUYECKUE BEIMYHMHBI, 3aKOHBI M (OPMYJIBI, HEOOXOIMMBIE
IUIsL €€ PelIeHHsI, TPOBOIUTH PAcueThl M OICHWBATh PEATbHOCTH TOJTYYEHHOTO 3HAYEHUS (PU3UUECKOU
BEJINYMHBI.

BBITYCKHUK TIOTYYHAT BO3MOKHOCTD HAYYHTHCS:

UCNONb308AMb 3HANUSA 00 DSJIEKMPOMACHUMHBIX SBNEHUSX 6 NOBCEOHEBHOU JHCU3HU 0 o0becneyenus
bezonacnocmu npu obdpawjeHuu ¢ npuOOPaAMU U MEXHUYECKUMU YCMPOUCMEAMU, 0N COXPAHEHUs
300p06bs U COONIOOEHUL HOPM IKOJIO2UHECKO20 NOBEOCHUs. 8 OKpYcaroujeli cpeoe; npusooums npumepbl
BNUANHUA DNEKMPOMASHUMHBIX U3YYEHUU HA HCUBIE OPSAHUSMYL,

pa3nuyaTth TpaHUIBl NPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB, TIIOHMMAaTh BCEOOIIMH  XapakTep
(GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHEHWS JJIEKTPHUYECKOTO 3apsiia) W OrpaHUYEHHOCTD
MCIOJIb30BAHNUS YAaCTHBIX 3aKOHOB (3akoH OMa JuId yyacTka Lenu, 3akoH Jxoynsa-Jlenna u ap.);
WCTIOJIB30BATh MPHEMbI MOCTPOCHHUS (U3NYECKUX MOJENeH, MoucKa U (HOPMYITHUPOBKH JTOKA3aTEIHCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUUYECKUX BHIBOJOB HA OCHOBE SMIUPUYECKH YCTAHOBJIEHHBIX (PaKTOB;
HAXO/UTh AJCKBATHYIO NPEUIOKEHHON 3amade (pU3MUecKyro MOAEb, paspemaTrh HmpodieMy Kak Ha
OCHOBE HMMEIOIUXCSA 3HAHUH 00 AJIEKTPOMArHUTHBIX SIBIEHUSX C HCIOJIBb30BAaHUEM MaTeMaTHYeCKOTro
ammapara, Tak U Ipy TIOMOIIH METOJIOB OIIEHKH.

KBanToOBBIC siBJICHUS

BeImycKkHUK HayqnTCS:

Pacno3nasams KeaHmoewvle AleHus U OObSICHATh Ha OCHOBE MMEIOIIMXCS 3HAaHUI OCHOBHBIE CBOWMCTBA
WA YCIIOBUS TIPOTEKAHUS dTHX SIBICHUH: €CTECTBEHHAs] U MCKYCCTBEHHAs! PaJIMOaKTHBHOCTb, O-, B- U Y-
W3Ty4YEHHUs, BOSHUKHOBEHHE JIMHEHYATOr0 CIEeKTpa U3y4YeHHs aToMa;

onucwLl8ams U3yueHHvle KEAHMOBble ABJeHUs, WCTONB3YyS (U3NUECKHE BEIMYMHBI: MAaccoBOE YHCIIO,
3apsI0BO€ YHCIIO, MEpUOoJ MoJypacraja, SHeprus (OTOHOB; NPU OMUCAHUM TPABHIBHO TPAKTOBATh
(GU3NYEeCKU CMBICIT WCIIOJIb3YEMbIX BEIHYMH, WX OOO3HAYCHHS W CIUHHIBI W3MEPEHHUsS; HaXOIUTh
(dbopMybl, CBS3bIBAIOIIME JAHHYIO (U3MYECKYIO BEIWYMHY C JPYTUMHU BEIWYMHAMH, BBIYHCIATH
3Ha4YeHHE (PU3NUECKON BETUINHBI,

aHAJIM3UPOBATh KBAHTOBBIE SIBJICHUS, UCTONb3Yys (DU3MUYECKHE 3aKOHBI M MOCTYJIAThl: 3aKOH COXPaHEHHS
OHEPIWH, 3aKOH COXPAHEHHUsS DJICKTPUYECKOTO 3apsia, 3aKOH COXpPAaHEHHs MacCOBOTO YHCIA,



3aKOHOMEPHOCTH U3Jy4YeHHs] W TIOTJIONICHHUS CBETa aTOMOM, WpPH 3TOM pa3inyaTh CJIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BHIPAYKEHUE;

pa3nuyaTh OCHOBHBIC MPU3HAKU TUTAHETAPHON MOJIETH aTOMa, HYKJIOHHOW MOJIETTH aTOMHOTO SI/Ipa;
npuUBOOUMb NpUMeEpbl NPOAGIEHUs 68 Npupode U NPAKMU4ecKo20 UCNONb308AHUS PAOUOAKMUBHOCIU,
SAO0EPHBIX U MEPMOSAOEPHBIX PeaKyull, CHeKMpPaIbHO20 AHAIU3A.

BbIyCKHUK TOTYYUT BO3MOXKHOCTD HAYYUTHCS:

WCIOJIb30BaTh TIONYYCHHBIC 3HAHUS B IIOBCEJHEBHON JKWM3HM TpU OOpaleHUH ¢ Tpubopamu u
TEXHUYECKUMHU YCTPOUCTBAMU (CYETUYUK MOHU3UPYIOMIMX YACTHII, JOZUMETP), AJISl COXPAHEHUS 3710pPOBbS
¥ COOJTFOICHUSI HOPM JKOJIOTHYECKOTO TOBEJICHUS B OKPYKAIOIIEH Cpe/e;

COOTHOCHUTB YHEPIHIO CBSI3U ATOMHBIX 1P € APEKTOM MaCCHhI;

MIPUBOJIUTH IPUMEPHI BIUSHUS PATAOAKTUBHBIX M3TYYCHH HA KUBBIC OPraHU3Mbl; TOHUMATh MTPHHIIHIT
NEHCTBHS 103UMETPA U Pa3InyaTh YCIOBUS €r0 UCIOIb30BaHUS;

MMOHUMATh HKOJOTHYECKHE TTPOOIEMbI, BOSHUKAIOIINE MTPU UCIOIB30BAaHUHM aTOMHBIX 3JIEKTPOCTAHILIMM, U
MyTU PELIeHUsl ATUX MPoOIIeM, MEPCIEKTUBbI UCIIOJIb30BAHUSI YIPABISEMOT0 TEPMOSIEPHOTO CHHTE3A.
DJIeMeHThI ACTPOHOMMH

BbInyckHUK HAy4YHUTCS:

yKazvlieamov Hazeanus naanem Conneunou cucmemvl; Pa3NUyaTh OCHOBHBIE IPU3HAKM CYTOYHOTO
BpallleHus 3Be34HOro Heba, ABmxenus JIynol, ComHIla U MJIaHET OTHOCUTENLHO 3BE3/I;

MMOHUMATh Pa3 YU MEXK]TY TSIIMOICHTPUICCKON U TCOLIEHTPHUSCKON CHCTEMaMu MUpA.

BBITyCKHHUK TOTYYUT BO3MOXKHOCTh HAYYUTHCS:

VKa3bl8ams obujue ceouUcmea u OMAUYUs NIAHem 3eMHOU 2PYANbl U NIAHem-2USAHmMOo8, MAnblX mei
Conneunoti cucmemvl U OONLUWUX NAAHEM, NOJIb308AMbCA KAPMOU 36€30HO20 HeOa Npu HAOIOEHUSIX
38€30H020 Heba,

pa3nanyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3]1 (pa3Mmep, LIBET, TEMIEpaTypa) COOTHOCUTD LIBET 3BE3/IbI C €€
TEMIIEpaTypoOu;

pa3anyaTh TUIOTE3bI O MPOUCXOXKIeHUN COMTHEUHON CHCTEMBI.

MexaHu4eckue siBJIeHHUs

Mexanuueckoe Oeguoicenue. MaTepuanbHas TOYKa Kak Mozenb (usmdeckoro tena. OTHOCUTEIHHOCTH
MEXaHW4YecKoro aBmxkeHus. Cucrema orcyeta. OU3HUECKUE BEIMYMHBI, HEOOXOAMMBIC JI OMHCAHUS
JBUKCHUSI U B3aUMOCBSI3b MEX]Iy HUMU (IIyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, BPEMSI JIBUIKEHUS).
PaBHOMEpHOE © paBHOYCKOpPEHHOE NPSMOJUMHENMHOE JBWKEHHE. PaBHOMEpHOE JBHKEHHE IO
OKpYXHOCTH. [lepswviii 3akon Hviomona u umepyus. Macca mena. [Inommocms eewecmea. Cuna.
Eounuywt cunvi. Bmopou 3axon Hetomona. Tpemuii 3akon Hvtomona. Ceoboonoe naoenue men. Cuna
msaxcecmu. 3akon ecemuprozo mseomenus. Cuna ynpyeocmu. 3axon I'yka. Bec mena. Hesecomocme.
Cés3b mexcoy cunoil masxcecmu u maccou mena. /funamomemp. Pasnooeticmeyrowas cuna. Cuna mpenus.
Tpenue cronvoicenus. Tpenue nokos. Tpenue 6 npupode u mexmuxe.

Nmnynbee. 3akoH coxpaHeHMs] UMITynbca. PeakTuBHOE ABMkeHHe. MexaHundeckas pabora. MoOIIHOCTB.
Oueprusa. lloreHumanbHas W KUHeTHYeckas dSHeprus. [IpeBpareHne OAHOTO BUIAa MEXaHUYECKON
SHEPTUH B IpYroi. 3aKOH COXPaHEHUsI TOJIHON MEXaHUYECKOW PHEPTHH.

[IpocTeie MexaHU3MBI. Y CIOBUS PaBHOBECHUS TBEPAOIO TENa, UMEIOUIETO 3aKPETUIEHHYIO OCh JBUKCHHUS.
MowmenTt cuibl. LlenTp Tsxectu tena. Peiuar. PaBHoBecue cuil Ha pwluare. Peiuacu 6 mexnuke, Obimy u
npupooe. IlonBWXHbIE W HEMOJBWKHBIE ONOKU. PaBeHCTBO pabOT mMpu HUCHOIB30BAaHUHM TMPOCTHIX
MEXaHU3MOB («30J10TO€ MTPaBUII0 MeXaHUKNY). KoaduimenT none3Horo neiicTBus MEXaHU3Ma.
Hasnenue meepovix men. Eounuyvr usmepenus oaenenus. Cnocodvl usmeHenus oaenenus. /lasnenue
arcuoxkocmett u 2azo8 3axon Ilackana. Jasnenue scuokocmu Ha OHo u cmenku cocyoa. Coobwarowuecs
cocyosl. Bec 6030yxa. Ammocgeproe oOasnenue. Hzmepenue ammocgeproco oasnenus. OMbIT
Toppuuennu. bapomerp-anepous. ATMocepHOe NaBleHWE HAa Pa3IMYHBIX BBICOTax. | MIpaBIudecKue
MeXaHu3MBbI (Tpecc, Hacoc). JaBneHue >KUIKOCTH U Ta3a Ha MOTPYKEHHOEe B HUX TelOo. ApXUMeaoBa
cuna. [ImaBanue ten u cynoB Bo3nyxoriaBanue.

Mexannueckue konebanus. [lepuon, yactora, aMmauTyaa konebanuii. Pesonanc. MexaHndeckre BOJHBI
B OJHOPOJHBIX cpenax. J[mmHa BoHBL. 3BYK Kak MeXaHH4YecKas BOJIHA. [ pOMKOCTh M BBICOTA TOHA 3BYKA.



TemoBbie sABJICHUS

Cmpoenue sewyecmsa. Amomul u monexynnvl. Tennogoe ogudicenue amomos u monexyn. Juddysus B razax,
KHJIKOCTSX M TBEPAbIX Tenax. bpoyHoBckoe nBmkenue. BzanmoaencTsie (MpUTSHKEHNE U OTTATIKUBAHHE)
MOJIEKYJI. ATperaTHble COCTOSIHUS BellecTBa. Paznuune B CTpOEHUN TBEPABIX TEI, KUJKOCTEN U Ta30B.
Tennoeoe pasnosecue. Temnepamypa. CBsi3b TEeMIEPATYpbl CO CKOPOCTHbIO XAaOTHUYECKOI'O JBUKEHUS
yactull. BuyTpennss sueprus. Pabota u Temonepeaaya kak criocoObl U3MEHEHHsI BHYTPEHHEH 3HEepruu
tena. TernonpoBoaHocTs. Konsekuus. M3nydenue. [Ipumepsl Temnonepenauun B NPUPOJAE U TEXHHUKE.
KonuuectBo TemioTel. YaenbHas TEIIOEMKOCTb. YJIeJbHas TEIUIOTa CrOPaHMsl TOIUIMBA. 3aKOH
COXPAaHEHUs U IMPEBPALLEHUS HHEPrMM B MEXAHUYECKUMX M TEIUIOBBIX mHporeccax. llnaBienue u
OTBEpACBaHHE KPHUCTAJUIMUECKUX Tel. YJeNnbHas TeIyioTa IUlaBieHus. Mcnapenue u KomOeHcayusl.
[Tornomenue sHEPruu MpU UCHAPEHUU KUJKOCTU U BBIACIEHUE €€ NpU KoHJeHcauuu napa. Kumnenue.
3aBUCHUMOCTh TEMIEpaTyphl KHUIEHHUS OT JaBieHHUs. YJenbHas TeIioTa NapooOpa3oBaHUs U
KOHJeHcauuu. BnaxnocTts Bo3ayxa. Pabora raza mpu pacmmpenuu. IIpeoOpasoBanus sHepruu B
TEIUIOBBIX MalllMHax (mapoBas TypOWHA, JBUTATEIh BHYTPEHHErO CrOpaHUs, PEaKTHUBHBIA JBUTATEINb).
KIIJ] mennogou mawunwl. Ixonocudeckue npooiemvl UCNOIbI0BANHUL MENT0BbIX MAULUH.
JIEKTPOMATHUTHBIE SIBJICHHUS

Onexmpusayus Quzuveckux men. Bzaumooleiicmsue 3apsceHnvlx men. Jlea pooa 31eKmpuyeckKux
3apsa006. J1enuMoCTb 3JEKTPUUECKOro 3apsiaa. DIeMEHTapHbIN dJIeKTpUYecKuil 3apsa. 3aKOH COXpaHeHUs
aNeKTpruyeckoro 3apsiia. IIpoBoAHUKM, MOITYIPOBOAHUKH U HM30JATOPHI 3JIEKTPUUECTBA. DJIEKTPOCKOII.
DJeKTpUUecKoe Mojie Kak ocoOblii BuA MaTepuu. HampspkeHHOCTh anekTpudeckoro moss. [leiicTBue
ANIEKTPUYECKOrO0 IIOJII Ha JJIeKTpudeckue 3apsaabl. KongeHcarop. DHEprus 31€KTPUYECKOTo IOJIs
KOHJIEHCATOopA.

OnexTpuueckuid TOK. VICTOUHUKU 3JIEKTPUYECKOr0 TOKa. DJIEKTpUUYEcKas LeNb U €€ COCTaBHbIE YaCTH.
Hamnpasnenue u aeiictBus snexkrpuyeckoro Toka. Hocurenu snexkrpuyeckux 3apsaoB B Metamiax. Cuia
TOKa. OJIEKTPUYECKOE HalpsKEHHE. OJIEKTPUYECKOE COINPOTHUBIEHUE IPOBOAHUKOB. EnnHUIEI
CONPOTHUBIICHUS.

3aBUCHUMOCTH CHJIbI TOKa OT HampspkeHus. 3akoH Oma Jjisi ydacTka Ienu. Y AeJIbHOE COMPOTHUBIICHUE.
Peocrartsl. [locnenoBarenbHoe coenMHEHNE POBOAHUKOB. [lapaiienbHoe coeuHEeHnEe TPOBOIHUKOB.
PaboTa s>neKTpruYecKoro mojsi Mo MepeMEeIeHUI0 AMEKTPHUUECKUX 3apsAaoB. MOIIHOCTh 3JEKTPUIECKOTO
Toka. HarpeBanue NpOBOJHUKOB 3JIEKTPUUYECKUM TOKOM. 3akxown Jicoyns — JleHua. DiekTpuueckue
HarpeBaTesbHbIE U OCBETUTENIbHbIE TPUOOPHI. KopoTKoe 3aMbIkaHue.

MaruutHoe nosne. MHayknuss MarHMUTHOrO nojisi. MarautHoe nosne toka. OmblT Opcrtena. MarautHoe
10JI€ TIOCTOSIHHBIX MarHuTOB. MarnutHoe rosie 3eMiad. DJeKTPOMarHuT. MarHuTHOe MoJjie KaTyIIKU ¢
TokoM. [IpumeHeHue syekTpomMarHuToB. JlelicTBME MarHMTHOTO IOJsI Ha IPOBOJHUK C TOKOM H
IBUKYIIYIOCS 3apshkeHHyro dactuny. Cuna Amnepa u cuna JlopeHna. DnekrpoaBuratenb. SIBiaeHue
NEKTPOMAarHuTHOM HHAYKIMs. OnbiTel Papazest.

OnexkTpoMaruuTHele KoneOanus. KonebarenbHblii KOHTYp. OiekrporeHeparop. IlepemeHHbIN TOK.
Tpancdopmarop. [lepenaua s1eKTpUUECKO PHEPTUN HA PACCTOSTHHE. DJIEKTPOMArHUTHBIE BOJHBI U UX
cBoiicTBa. [IpMHIMIBI PagUOCBSI3U U TeJIeBUJIEHUS. BiMsHIe 37€KTPOMAarHUTHBIX WM3Jy4YE€HUIN Ha JKHUBbIE
OpPTraHU3MBI.

Caer — 3j1eKTpOMarHMTHbIe BOJIHA. Ckopocmb ceéema. Mcmounuku ceema. 3aKOH NPAMOTUHEUHO20
pacnpocmpanenue ceéema. 3aKoH ompadicenus ceéema. llnockoe 3epkano. 3akon nperomienusi ceemd.
Jlunzvl. Doxycnoe paccmosnue u onmuueckas cuna auH3zvl. H300pasicenue npeomema 6 3epkane u
nunze. Onmuyeckue npubopul. a3 kax onmuyeckas cucmema. /Jucnepcusa ceéema. Mnmepgepenyusa u
ougpaxkyus ceema.

KBanToBbI€ IBJICHUS

Crpoenue atoMoB. [lnanerapuas Mmoaens atoma. KBaHTOBBINM XapakTep MOTJIOUIEHUS U UCITYCKaHUs CBETa
aToMaMH. JINHENYaThIE CIIEKTPHI.

Omertet Pesepdopna.

CocraB aromHoro siapa. IIpoToH, HEHTPOH M IEKTPOH. 3aKOH OWHIITEHHA O NPONOPLUOHAIBHOCTU
Maccel U dHepruu. Jlehekr macc M dSHeprusi CBA3M aTOMHBIX snep. PagmoaktuBHOCTh. Ilepuon
nonypacrnana. Anbda-uznydenue. bera-uznydenue. ['amma-usnyuenue. Snepusie peakiuu. McTouHUKH
sHeprun ConHIa © 3Be3[. SaepHas SHEpreTuka. DKOJIOTHMUeCKHe MpoOjaeMbl pabOThl aTOMHBIX
aneKkTpocTaHuui. Jlozumerpus. BinsHue painoakTUBHBIX U31y4EHUH Ha )KUBbIE OPIaHU3MBI.

Crtpoenue u 3Bo0IMA BeesieHHoi
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['eonienTpryeckass W TeIUOICHTPUYECKAass CHCTeMbl Mupa. Dusmueckas mnpupojga HEOECHBIX Tel
Conueunoii cuctemsl. [Ipoucxoxnenne ConHeuHoi cucrtembl. Pusnyeckas npupoaa ConHIA U 3BE3.
Crpoenue Beenennoit. OBomonust Beenennoii. I'unoresa bonbioro B3poIsa.

IIpumepHbIe TEMBI JJA00PATOPHBIX U MPAKTHYECKHUX PAdOT

JlaboparopHble pabOThI (HE3aBUCUMO OT TEMATUYECKOM MPUHAITICKHOCTH) JENIATCS CIEYIOIINE TUIIBL:
IIposedenue npamvlx usmeperull huuieckux 6eIUdUH.

Pacuem no nonyuennvim pesynomamam npamvix usmepeHull 3a8UCUMO20 Om HUX napamempa (KoceeHHvle
usmMepeHus).

Habnwoenue senenuii u nocmanoska onvimos (Ha KaueCmeeHHoOM YPOsHe) N0 0OHAPYICEHUIO PaKmopos,
BIUAIOUUX HA NPOMEKAHUE OAHHBIX S8TEHUIL.

Hccneoosanue 3asucumocmu 00HOU husuyeckoll 8e1utunbl om Opyeoli ¢ npedcmasieHuem pesyibmamos
8 8uoe epagura uiu madauysl.

IIposepka 3a0anHblx npednonodiceHull (npsamvle usmeperus Gu3udecKkux eiuyut U cCpaeHeHue 3a0aHHbIX
COOMHOULEHULL MeHCOY HUMU).
3Hakomcmeo ¢ mexHuyecKUMu yYCmpoucmeamu u ux KOHCmpyuposauue.

Jobas pabouas npocpamma O0NHCHA NPEOYCMAMPUBAMb BbINOJHEHUEe 1aDOPaAMOPHLIX pabom 6cex
VKA3AHHBIX munog. Bwvibop memamuxu u uucia pabom Kax)xcoo2o muna 3asucum om 0coOeHHOocmel
paboueti npoepammol u YMK.

IIpoBenenne npsiMbIX U3MepeHUl GPU3NIYECKNX BEJIUIUH
N3mepenue pasmepos Tell.

W3mepenue pazmMepoB MaJbIX Tell.

N3mepenue maccel Tena.

N3mepenue oobema Tena.

N3mepenue cuibl.

W3mepenue BpeMeHu mpoliecca, nepuoaa KojaeOaHuu.

N3mepenne TemmiepaTypsl.

W3mepenue naBiaeHus Bo3ayxa B OaJlJIOHE O] TOPIITHEM.

V3mepenue cuibl TOKa M €r0 peryIupoBaHue.

. I3mepenne HanpsKeHUs.

. I3Mepenue yrioB najgeHust U NpeaoMIICHHUS.
. I3mepenue GpoxkycHOro paccTOsIHUS JUH3bI.
. U3mepenune paaroakTUBHOTO (oHa.

Pacyer mo mosy4eHHBIM pe3yabTATAM NPSAMBIX H3MEPEHHH 3aBHCHMOIO0 OT HHX Iapamerpa
(KocBeHHbIe U3MepPeHH)

W3MmepeHue IIIOTHOCTH BEILIECTBA TBEPJAOTO TEa.

Omnpenenenne kodppuIeHTa TPEHUS! CKOIbKEHUS.

Omnpenenenne KeCTKOCTU IPYKUHBI.

OrmpesienieHre BHITATKUBAIOIIEH CHIIBI, ICUCTBYIOIICH HA MOTPYKEHHOE B )KHIKOCTH TEJIO.

Omnpenenenre MOMEHTa CUIIBI.

N3mepenune ckopocT paBHOMEPHOTO JBUKEHHUS.

W3mepenue cpeiHel CKOPOCTH IBUKEHUS.

N3mepenne yckopeHus paBHOYCKOPEHHOTO JIBUKEHUSI.

Onpenenenne paboOThl M MOIITHOCTH.

Omnpenenenre 4acToThl KoyieOaHUi rpy3a Ha NPYKUHE U HUTH.

Omnpenenenrne OTHOCUTENBHOM BIIAXKHOCTH.

Omnpenenenre KOJIMYECTBA TETIIOTHI.

Omnpenenenne yenbHONU TEIUIOEMKOCTH.

N3mepenue paboThl U MOIIHOCTH 3JEKTPUYECKOTO TOKA.

N3mepenne conpoTUBIECHHUS.

Omnpenenenre oNTUYECKON CUITBI TUH3BL.

HccnenoBanre 3aBUCUMOCTH BBITAJKMBAIOMIEH CHIIBI OT O00beMa IMOTPYXKEHHOM 4acTh OT IJIOTHOCTH
AKHUJIKOCTH, €€ He3aBUCUMOCTH OT TJIOTHOCTH U MAcChl TeJa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT IUIOLIA/IH.



RRO©ooNo O ~WNE

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

=

0.
1.

Ha0sronenne siBJieHUIl W TOCTAHOBKA ONBITOB (HA KAa4YeCTBEHHOM YPOBHE) MO OOHApPY:KeHUIO
(¢akTOopoB, BJANSIONIUX HA IPOTEKAHNE JAHHBIX SABJIEHU I

Habnronenue 3aBUCMMOCTH NIEpro/ia KojeOaHHi rpy3a Ha HUTU OT JJIMHBI U HE3aBUCUMOCTH OT MacChl.
HabnroneHune 3aBUCMMOCTH IiepuoJia KojaeOaHHi rpy3a Ha MPYKUHE OT MacChl M JKECTKOCTH.
HaGnronenue 3aBUCUMOCTH IaBJICHUS T'a3a OT 00beMa U TeMIEpaTyphl.

HaGnroneHue 3aBUCUMOCTH TEMIIEPATYPhl OCTHIBAIOLIECH BOJBI OT BPEMEHH.

HccnenoBanue siBJIeHUs B3aUMOJECHCTBYSI KaTYIIKU C TOKOM M MarHuTa.

HccnenoBanue sBIEHUS JIEKTPOMarHUTHON MHIYKLIUH.

Habnronenue siBieHUs OTpaXKCHUS U IPEIOMIICHHS CBETA.

HaGnronenue siBieHus JUCIIEPCUN.

OOHnapyxeHue 3aBUCUMOCTH COITPOTHBIICHHS IPOBOIHUKA OT €r0 IMapaMeTpOB M BEIIECTBA.
HccnenoBanue 3aBUCUMOCTH Beca Tejla B )KUAKOCTH OT 00beMa MOrpy>KEHHON 4acTH.

HccnenoBanue 3aBUCUMOCTH OJHON (PM3UUECKOM BETMYUHBI OT APYTOM C MPEJICTaBICHHEM PE3YyIbTaTOB B
BHJIe Tpaduka Uiy TabIUIIbI.

HccnenoBanue 3aBUCMMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JIBUXKEHHUU O€3 HaydalbHOM
CKOpPOCTH.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U ITyTH IPU PaBHOYCKOPEHHOM JIBUKECHUU.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT CUJIbI JIaBJICHUSL.

HccnenoBanue 3aBUCUMOCTH JieopMaliy IPY>KUHBI OT CHUJIBL.

HccnenoBanue 3aBUCMMOCTY IIEpHO/IA KOJeOaHUM Ipy3a Ha HUTH OT JJIUHBL.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KoeOaHUi Tpy3a Ha MPYKUHE OT )KECTKOCTU M MacCCHhl.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 MIPOBOAHUK OT HAIPSKEHUSI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEpe3 JIAMIIOUKY OT HalpsHKEHUS.

HccnenoBanue 3aBUCMMOCTH yIJla IPETOMIICHUS OT yIiia MajJeHUsl.

IIpoBepka 3aJaHHBIX NpPeANOJIOKeHNH (MpsiMble M3MepeHNsl GU3MYECKUX BeJIUYMH M CPaBHEHHe
3a/laHHBIX COOTHOIIeHMIT Mexkay HuMH). [IpoBepka runore3

ITpoBepka runoTessl O JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B TPYOKE OT TEMIIEPATYPHI.
[IpoBepka rumore3pl 0 NPSIMON MPONOPLHUOHAIBHOCTH CKOPOCTH IPH PABHOYCKOPEHHOM JABMXKEHUU
POIIEHHOMY ITyTH.

[IpoBepka rumoTespl: NpU MOCIEIOBATEIbHO BKJIIOYEHHBIX JIAMIOYKM U IPOBOJHUKA WM JIBYX
MIPOBOJIHUKOB HANPSXKEHUS CKJIa/IbIBATh HEb3s (MOXKHO).

[IpoBepka mpaBuiia ClI0KEHHsI TOKOB Ha JIBYX NapauIeIbHO BKIIOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKHMH YCTPOHCTBAMHU U HX KOHCTPYMPOBaHH e

5. KoHcTpynpoBaHre HAKIIOHHOM TJIOCKOCTH € 3a7aHHbIM 3HauenueM KIT/T.

6. KoHcTpyrnpoBaHue apeoMeTpa U UCIIBITAaHUE €ro paboThl.

7. COopKa 31eKTpUUYECKOM LIETTN U U3MEPEHNE CHIIbI TOKA B €€ Pa3IMYHbIX Y4aCTKaX.

8. COopka 3/IeKTpOMarHuTa U UCTbITAaHHE ero JeHCTBUS.

9. N3ydeHue 2JIeKTpUYECKOro JBUraTeNsi IOCTOSTHHOTO TOKA (Ha MOJIENN).

10. KoHcTpynpoBaHue 2JI€KTPOABUTATENS.

11. KoHCTpyHpoBaHHE MOJENH TEIECKOIIA.

12. KoHcTpyrnpoBaHue MOAEIH JIOAKH C 3aIaHHOM IPy30I10{bEMHOCTBIO.

13. Onenka cBOero 3peHus u noadop OYKOB.

14. KonctpynpoBaHue IIpOCTENIIETO FEHEpaTOpa.

15. VI3yuenue cBOWCTB M300pakeHUs B JIMH3AX.

TEMATHUYECKOE IINTAHUPOBAHUE
7 knacc ( 2 yaca B HeJ1eJI10)

ConepxaHue NporpaMmsl KonunuectBo vacos
1.BBenenue 5
2.IlepBoHauanbHbIE CBEACHUS O CTPOCHUH 6
BEIIECTBA
3.B3auMopericTBue Te 21
4.]1aBrieHHE TBEPJBIX TEN, )KUIKOCTEH U Ta30B 18




5.Pabora u MomHOCTh. DHEPTHUSA 12
6.1ToBTOpEHNE 6
Hroro 68

TEMATHUYECKOE IINIAHUPOBAHUE
8 kuacc (2 yaca B HeeJI10)

ConeprxaHue mporpaMmMsl

KomnnuecTBo yacoB

1.IToBTOpEeHUE 2
2. TennoBsie SIBICHUS 22
3.DaeKkTpuuecKue IBJICHUS 24
4.O1eKTpOMArHUTHBIC SABJICHUS 6
5.CBETOBBIC SIBJICHHUS 8
6.IToBTOpCHME 6
Hroro 68

TEMATHUYECKOE IINTAHUPOBAHUE
9 kJuacc (3 yaca B He/1eJII0)

ConepxaHne nporpaMmel

KomuyecTBO Yacos

3aKOHBI B3aUMOJACHCTBHA U AIBIKCHUS 34
TeJL
MexaHndeckne KojieOaHus ¥ BOJIHEL. 15
DJIEKTPOMarHuTHOE MOJIE. 25
CtpoeHme aToMa U aTOMHOTO sI/Ipa. 20
Crpoenue u 3Boso1ust BeeneHnoil. 5
[TosTOpEHKE 3
Hroro 102
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