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1. HOSACHUTEJIBHAS 3AIINCKA

[Iporpamma o61e006pazoBaTeIbHOrO yueOHOro npeamera «du3uka» HarpaBieHa
Ha (opMHUpOBaHUE €ecTeCTBEHHOHayyHOW kapTtuHbl Mmupa B KCud AT'ACY npu
oOydeHnH ux (pU3MKe Ha yrayOJIeHHOM YpPOBHE HA OCHOBE CUCTEMHO-AESATEIbHOCTHOTO
nmoaxoja B Tpelesiax OCBOCHHUS OCHOBHOHM mpodeccuoHanbHOM 00pa3oBaTelbHOM
nporpammbl (OITOIT) CITO na 6a3e ocHOBHOTO 00I1ero 00pa3oBaHus MpU MOATOTOBKE
CHEIUAINCTOB CPEAHETO 3BEHA.

PabGouas mporpamma yuebHoro mpeamera «®Pusuka» pa3paboTaHa B
coorBercTBUM ¢ [lpukazom MunoOpHayku Poccum «O BHeceHMM W3MEHEHUU B
@denepanbHblii TOCYIAPCTBEHHBIM 00pa3oBaTENbHBIA CTAHAAPT CPEAHEro OOIIETo
oOpa3zoBaHus, yTBepxkAeHHbIM [Ipukazom MuHucTtepcTBa 00pa30oBaHUS U HAyKU
Poccuiickoit @enepanuu ot 17 mast 2012 1. Ne 413» ot 29 uronsa 2017 r. Ne 613 ¢ yuetom
tpeboBanuit ®I'OC cpennero obiiero odpa3zoBaHusl, MPEABIBIIEMBIX K CTPYKTYpE,
COJIEp KaHUIO U pe3yJIbTaTaM OCBOCHUS y4eOHOro AUCIMIUIMHBI «Dusuka».

B Hacrosimiee BpeMs BaKHEHIIMMU HEeIIMHU GU3UKHU SBISIOTCS .

— (opMupoBaHHe HWHTEpEca M CTPEMIICHHS OOYyYalolUMXCS K HAYYHOMY H3YYEHHIO
PUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

— pa3BUTHE TIPEACTABICHUWNA O HAYYHOM MeETOJ€ To3HaHUus U (GOpPMHUpPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

—(opMupoBaHUE HAYYHOIO MHPOBO33PEHUA KaK pe3yibTaTa HW3YUYEHHUS OCHOB
CTpOEHUS MaTepUH M PyH/IaMEHTAIBHBIX 3aKOHOB (DHU3HKU;

—(opMupoBaHuEe YMEHUHN OOBSICHATH SABJICHUS C HCTIOJIb30BaHUEM (QU3UUYECKIX 3HAHUM
Y Hay4YHBIX JJOKa3aTEIbCTB;

—(opMupoBaHUE MPEICTABICHHUHN O POITU (PUBUKH JIJIST PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH.
JlocTrkeHue 3TUX Leael o0ecrneuynBaeTcs pelieHueM CIeAYOIUX 3a1a4 B IPOLECcce

M3ydeHus Kypca GU3UKH Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus:

— OpUOOpETEHNE CHUCTEMbl 3HAHUU 00 OOIMMX QU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSX, BKIIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, STEKTPOJUHAMUKY,

KBaHTOBYIO (PU3HKY U AJIEMEHTHI aCTPODU3UKY;



— ¢opMUpOBaHUE YMEHHMM NTPUMEHATh TEOPETUYECKHUE 3HAHUS ISl OOBSICHEHUS
bU3UYeCKUX SIBICHUN B TPUPOJE U JJIsi TPUHATUS TMPAKTUYECKUX PEHICHUN B
MOBCETHEBHOM KHU3HU;

— OCBOCHHME CIOCOOOB pEIIeHUs Pa3IMYHBIX 3a7ad C SIBHO 3aJlaHHOU (PU3nuecKoit
MOJIEbIO, 3aJad, IOJpPa3yMEBAIONIMX CaMOCTOSTEIbRHOE CoO37aHue (Quznueckoi
MOJIEJH, aICKBATHON YCIOBUSAM 3a1a4u;

— NoHUMaHue (GU3NYECKUX OCHOB U MPUHITUIIOB JIEUCTBUS TEXHUYECKUX YCTPOIMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUSA HA OKPYKAIOIIYIO CPENY;

— OBJIAZICHUE  METOJAMU  CaMOCTOSTEIBHOTO IUIAHUPOBAHUS U NPOBEICHUSA
bu3MYeCKUX  IKCIEPUMEHTOB, aHalIW3a W  HMHTEpOpeTanuu  uHGOpMaIuu,
ONPEJICIICHUS JJOCTOBEPHOCTH MTOJYYEHHOTO PE3YJIbTATA;

— CO3JJaHME yCJIOBHM JUI PAa3BUTUS YMEHHM MPOEKTHO-UCCIIEAOBATEIbCKOM,

TBOp‘IGCKOﬁ ACATCIIBHOCTH.

2. OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEAMETA

du3rka Kak Hayka o HambOojee oOIIMX 3aKOHAX MPHUPOABI, BBHICTyNas B KaueCTBE
y4eOHOrO TMpeaMeTa, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUH 00
okpyxatomeM wmupe. Kypc ¢usumku — cucreMooOpasyromuidi ajis €CTeCTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE
IIPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMHEH, Ouosoruei, reorpadueii 1 aCTpOHOMUEH.
Hcnonp3oBaHue ¥ aKTUBHOE MMPUMEHEHNE (DU3UYECKUX 3HAHUH OIpeIeisaeT XapakTep u
pa3BHUTHE PA3HOOOPA3HBIX TEXHOJOTHH B chepe SHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUsI HOBBIX MaTepUalioB C 3aJaHHBIMU CBOMCTBaMH M Ap. M3yueHue
(¢U3MKU BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHHE €CTECTBEHHOHAYYHOU KapTHUHBI
MUpa yJammuxcs, B popMupoBaHre YyMEHUN MPUMEHSATH HAYYHBIN METO]T TO3HAHUS MIPU
BBITIOJIHEHUU UMM YYEOHBIX UCCIIEIOBAHUI.

B ocHOBy kypca Qu3MKHN TOJIOXKEH ANl UIeH, KOTOPhIE MOKHO PacCMaTpUBaTh Kak
MPUHIIUIIBI €0 MOCTPOCHUS.

Hoea wuenocmunocmu. B COOTBETCTBUM € HEW KypC SBISAETCS JIOTHYECKH

3aBepIHéHHBIM, OH COACPIKUT MATCpHUal U3 BCCX Pas3aciioB (I)I/ISI/IKI/I, BKJIOYACT KakK
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BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca GU3NKU OOBEIUHEH
BOKpYr (Qu3nueckux Teopuil. Benymmm B Kypce sBisercs (OpMHpPOBaHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEILIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanusa MNOpeanosiaraet HMCMOJb30BAHUE
I'YMaHUTapHOTO MOTeHIMaNa GU3nIecKoi HayKl, OCMBICIICHUE CBSI3U PA3BUTHUS (PUBHKHU
C pa3BUTHEM OOIECTBa, a TaKXKe C MHPOBO33PEHUECKHUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTpodIeMamu.

Hoea npuxnaonon nanpasnennocmu. Kypc Gusnku npeanosaraeT 3HaKOMCTBO C
MIMPOKUM KPYTOM TE€XHUYECKHX U TEXHOJIOTMYECKUX MPUIOKEHUN U3yUYEHHBIX TEOPUI
Y 3aKOHOB.

Hoen rkonozuzayuu peanusyeTcsi IOCPEACTBOM BBEACHHS 3JIEMEHTOB COJEPKaHUS,
NOCBSIIEHHBIX HJKOJOTUYECKUM TMpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH U TEXHOJOTHH, a TaKKe OOCYX IACHHS MpoOJieM palMOHaIbHOTO
IPUPOJIOTIONIH30BAHUS U HKOJIOTMUECKOM 0€3011acCHOCTH.

CTepXKHEBBIMH dJIEMEHTAaMU Kypca (U3UKHU SBISAIOTCS (PU3UYECKHE TEOpUH
(popMupoBaHue NMpeACTaBICHUN O CTPYKTYpE MOCTPOCHUS (PU3NUECKON TEOpHUH, POIU
(GyHIaMEHTaTbHBIX 3aKOHOB M TMPHUHIUMIIOB B COBPEMEHHBIX TPEJICTABICHUSIX O
NpUpoOJIe, TPAHMUIIAX MNPUMEHHMOCTH TEOpHUHM, IJId OMHCAHHS ECTECTBEHHOHAYYHBIX
SIBJICHUM M TIPOIIECCOB).

BrpornecceocBoernssOITOIICITIOHa6a3e0cHOBHOT00011er000pa30BaHUACIONYY
enuemcpennerooodierooopazopanusi(I IIICC3)noaBeneHNEpE3yTbTATOBOOYUCHUS  T1O
yaeOHOMY mipenmeTy «®Du3MKa» OCYIIECTBISAETCS B paMKaxX IPOMEKYTOUYHOU

aTTeCTalnu.

3. MECTO YUYEBHOI'O ITIPEIMETA B YYEBHOM I1JTIAHE
VYyeOnpiii mpenmer «®dDu3WKa» BXOJUT B COCTaB MPEAMETHOW 001acTH
«EctectBennbie Haykn» DPI'OC cpennero oOimiero oOpa3oBaHHMs M HM3ydaeTcsl B
obmeobpazoBarenpbHoM IMkiae ydeOHoro miana OITOIT CIIO na 6Ga3e OCHOBHOIO

ob11ero oOpasoBaHus ¢ MojaydeHueM cpeanero oomero oopazosanus (IITICC3).



B yuebnbix mianax [IICC3 mecto yue6HOorOo mpenmMera «dusuka» B cocrase
o0MX Yy4yeOHBIX MPEAMETOB, OO0SA3aTENbHBIX JJII OCBOCHHUS TEXHOJIOTHYECKOTO

npoduis mpodhecCUOHaATBEHOTO0 00pa30BaHMUSL.

4. IINIAHUPYEMBIE PE3YJIIBTATbBI OCBOEHUS YYEBHOI'O
INPEJIMETA

OcBoeHnne coaepxkaHus ydeOHoro nmnpenMera «®Puszuka» obecreynBaeT
JTOCTHKEHUE 00YUaIOIUMUCS CIICTYIONIUX PE3YIbTAaTOB:

® JIUUHOCHIHBIX:
JI.23 TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEepPCTBa, TPY10T00uUE;
J1.24 TOTOBHOCTH K aKTUBHOM JESATCIbHOCTH TEXHOJIOTHUECKON M COIMAJIbHOM
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIIUUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIHLHO
BBITIOJTHATH TAKYIO JIESITEIbHOCTD;
JI.28 miaHupoBaHME W OCYIIECTBJIICHUE JCHCTBUI B OKPY)KAIOIIEH Cpelie Ha OCHOBE
3HAHUS 1eJIed YCTOMUHUBOTO PAa3BUTHS YETIOBEUECTBA;
JI.29 akTUBHOE HEMPUSATHE ACHCTBUM, IPUHOCIIINX BPEl OKPYKAIOILIEH Cpeie;
JI.30 ymeHue nmporHo3upoBaTh HEOIArOMPUIITHBIE YKOJIOTHIECKHIE TIOCIICICTBHS
MPEANPUHUMAEMBIX JEUCTBUN, MPEAOTBPALIATH UX;
JI.34 oco3HaHKE IIEHHOCTH Hay4YHOH JESITEIbHOCTH, TOTOBHOCThH OCYIIECTBIISITH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO IESITEILHOCTh MHANBUIYATBHO U B TPYIIIIE.
® MmemanpeomemHbviXx:

M.4 BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUHS B pACCMATPUBAECMBIX SIBICHUSIX;
M.7BnaneTy HaBBIKAMH YYEOHO-HCCIICIOBATEILCKOM M TIPOSKTHOW JIESATEIHHOCTH,
HaBBIKAMU pa3pelieHus IpooIeM;
M.8 cmocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METO0B PEIICHUS
MPAKTHYECKUX 3a]1a4, IPUMEHCHHUIO Pa3JIMYHbIX METOJ0B MO3HAHUS;
M.32 BbIOMpATh TEMATUKY U METO/BI COBMECTHBIX JEHCTBUN C y4ETOM OOITUX

HHTCPCCOB, U BO3MOKHOCTEH KaXXJ0ro 4JiC€Ha KOJIJICKTHBA,



M.38 caMOCTOSITENNLHO OCYIIECTBIIATH O3HABATENBHYIO JEATEIbHOCTD, BBISIBISATh
po0JieMbl, CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM
JEATENIbHOCTU Y dKU3HEHHBIX CUTYaIUsX.

® npeoMemHbIxX

[11)- chopMuUpOBaHHOCTh MOHUMAHHUS POAM (PU3MKH B DKOHOMHYECKOHU,
TE€XHOJOTUYECKOH, COIIMAIbBHON U ATHYECKOU cdepax NeaTebHOCTH YeJIOBEKa; POIU U
Mecta (U3UMKH B COBPEMEHHOM Hay4dyHOW KapTHHE MHpa; POJIM aACTPOHOMUU B
NPAKTUYECKON JIeITEIbHOCTH 4YeJOBeKa U JajbHEHIIEeM Hay4YHO- TEXHUYECKOM
pPa3BUTHUH,

[12)-chopMUPOBAaHHOCTh CHUCTEMBI 3HAHHH O (U3HYSCKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, JCHCTBYIONIUX HA YPOBHSIX MUKPOMHpA, MAKPOMHUpPA U METramupa,
Npe/CTaBleHnd 0 BceoOlIeM Xapakrepe (PU3MYecKUX 3aKOHOB; MPEACTABICHUN O
CTPYKTYpe TMOCTpOeHHUs (U3MYECKON TEOpHH, YTO TIO3BOJIUT OCO3HATh PpOJIb
(GyHIaMEHTaIbHBIX 3aKOHOB M TMPUHIUIIOB B COBPEMEHHBIX TPEJCTABICHUSIX O
IpUPOJE, TOHATH TPAHUIIBI IPUMEHUMOCTH TEOPUI, BOBMOKHOCTH UX IPUMEHEHHUS IS
ONMCAHUs €CTECTBEHHOHAYYHBIX SIBJIEHUIN U MPOLECCOB;

[13) - chopMUPOBaHHOCTH YMEHUS PA3IN4YaTh YCIOBHS MPUMEHUMOCTH MOJIETICH
duznuecknux TEeIl U TPOLECCOB (SIBICHUWI): HWHEpIUalbHAs CHCTEMa OTCYeTa,
MaTepHalibHas TOYKa, PAaBHOYCKOPEHHOE JBUKEHUE, CBOOOIHOE MajieHne, aOCOIIOTHO
ynpyras aedopmariusi, abCOIOTHO YIIPyroe u abCOMIOTHO HEYNMPYroe CTOJKHOBEHHS,
MoJielel rasza, JKUJIKOCTH U TBEPAOro (KpUCTAIIMYECKOr0) Tejia, WIEaIbHOrO Trasa,
TOYEUHBIN 3apsijl, ONHOPOJHOE SJIEKTPUYECKOE I0JI€, OJJHOPOJIHOE MArHUTHOE MOJE,
rapMOHUYECKHE KOJeOaHus, MaTeMaTHYEeCKUI MAasTHUK, WACATbHBIA MPY>KUHHBIN
MasTHUK, TApPMOHUYECKUE BOJHBI, UICATbHBIN KOJeOaTeNbHbIN KOHTYD, TOHKAS JIMH3A,
MOJIEJIEW aTOMa, aTOMHOTO Ipa U KBAHTOBOW MOJENIHN CBETA

[14) - cdopMUPOBAaHHOCTH YMEHHS OOBICHATH OCOOCHHOCTH IPOTCKAHWSI
du3nuecKknX SBICHUI: MEXaHWYECKOE JBIDKEHHE, TEIJIOBOE JBIKCHHE YaCTHII
BEILIECTBA, TEMJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXKeHUE, nuddy3us, ucmapeHue,
KUIIEHUE ¢ KOHJEHCAalus, IUIABJICHUE M KPUCTAUIM3ALUs, HAIMPABICHHOCTh

TCIuIonepeaadn, SJICKTpU3alun TCI, 3KBI/IHOTCHHI/I2U'IBHOI71 IMOBCPXHOCTHU 3aPsAKCHHOI'O
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MPOBOJHUKA,  JJIEKTPOMATHUTHOM  WHAYKIWH, CAMOWHIAYKIMH,  3aBUCUMOCTH
CONPOTUBIICHUS TOJYIIPOBOJHUKOB «pP-» U «II-TUIOB» OT TEMIEPaTyphl, pE€30HAHCA,
uHTep(EepEeHIINU BOJH, TUPPAKIUUA, AUCIEPCUHU, MOJHOTO BHYTPEHHEIO OTPaXKEHHS,
dororddext, Puznueckue NPUHIUIBI CIEKTPAIbHOIO aHanu3a U paboThl Jazepa,
«anbda-» u «0eray pacnajsl siaep, raMMa-u3aydeHue siaep;

I15) chopmMupoBaHHOCTH YMEHUN MPUMEHSATH 3aKOHBI KJIACCUYECKON MEXaHUKU,
MOJICKYJISIPHOM (DU3UKHU U TEPMOJAMHAMUKH, DJICKTPOIMHAMUKU, KBAHTOBOUW (PUBHKHU JJIsI
aHajau3a U OOBSICHEHUS SIBJICHUNW MUKPOMHpA, MaKpOMHpa W MeraMupa, pasandaTh
ycioBusl (TpaHMIlbl, 00JIACTH) NPUMEHUMOCTU (PUBMUECKUX 3aKOHOB, IOHUMATH
BCeOOIUi XapakTep (yHJAaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHUs MEXaHWYECKOU
SHEPIruHU, 3aKOH COXPAaHEHMS UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS, MEPBBIN 3aKOH
TEPMOJIUHAMUKHU, 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsijiad, 3aKOH COXpaHCHUS
SHEPrMh) M OrPAaHWYECHHOCTh MWCIOJIb30BAHMUSI YACTHBIX 3aKOHOB; AaHAJIMU3UPOBATH
(du3nUecKue MpoLecchl, UCTOIb3Ysl OCHOBHBIE MOJI0KEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH:
OTHOCHUTEIJIBHOCTD MEXaHUYECKOTO JIBUKEHHS, bopMyIIbI KMHEMAaTUKHU
PaBHOYCKOPEHHOTO JIBIDKEHHMs, TMpeoOpa3oBaHus [amuies [  CKOPOCTH U
nepeMelIeHus], TpU 3aKkoHa HpIOTOHA, MPUHIMI OTHOCUTEIBHOCTH l'amuies, 3akoH
BCEMHUPHOTO TATOTEHHS, 3aKOHBI COXPAHEHUSI MMITyJIbCa M MEXAHWYECKOW SHEpPruu
CBsI3b Pa0OTHl CWJIBI C M3MEHEHHEM MEXaHWYECKON JHEpPTruH, YCJIOBHS pPaBHOBECHS
TBEPAOTO TEJA; CBA3b IABICHUS UICAIBHOIO Ia3a CO CPEAHEN KUHETUYECKOU YHEPruei
TEIUIOBOT'O JABHKECHUS M KOHLIEHTPALMEN €ro MOJIEKYJI, CBA3b TEMIIEPATYPhl BEIIECCTBA
CO CpelIHEW KMHETUYECKOW HEPrUeH €ro 4acTHll, CBS3b JIABJICHUS HJICAJTBHOTO ras3a C
KOHIIEHTpAaLMEN MOJIEKYJI U €r0 TEMIIEPATypo, ypaBHeHHEe MeHeneeBa- KnanelipoHa,
MIEPBBIM 3aKOH COXPAaHEHHSI DHEPrMU B TEIUIOBBIX IMPOLECCAX; 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, NMOTEHHHANbHOCTH 3JEKTPUYECKOrO ITOJIS,
MPUHIKII CYNEPHO3ULIUN JJIEKTPUUYECKUX moJieid, 3akoHa Kymona; 3akonsl Oma s
y4acTKa LENU U JJIs1 3aMKHYTOW 3JIEKTPUYECKON 1enu, 3aKkoH J[xkoyns - Jlenna, 3akoH
3JEKTPOMArHUTHOW HMHAYKIWM, NpaBuio JleHna, mocTynaTel CHEHHAIBHOW TEOPUU
OTHOCHUTEJIbHOCTH DUHIITENHA, ypaBHEHUE DitHIITeHA 111 poTod(PdekTa, nepBoiid U

BTOpoil moctynarel bopa, mnpunmun HeomnpenaeneHHoctu ['elizeHOepra, 3akoH
9



COXpAaHEHHUs 3aps/la, MACCOBOIO YHUCIAa M SHEPIrUM B AJIEPHBIX PEAKIUAX, 3aKOH
PaaIHOaKTUBHOTO pacnaja;

I16)-cchopMUpPOBaHHOCTH YMEHUI MPUMEHSTh OCHOBOIIOJIAraroIue
ACTPOHOMMYECKHUE MOHSATUS, TEOPUHU U 3aKOHBI JJIs aHAIN3a U O0BICHEHUS (PU3UIECKUX
MPOLECCOB MPOUCXOIAIINX HA 3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEKIaJlAKTUUECKON
cpene; ABMKEHUsI HEOECHBIX T, IBOJIIOLIUM 3Be3]] U BeenenHoi,

[17)-  chopMHpPOBAaHHOCTHL  YMCHHMH  HWCCIIEIOBaTb M  aHAJIW3HPOBATH
pasHooOpa3Hble  (u3nueckue SBJICHUS HW  CBOHWCTBA OOBEKTOB, IPOBOJIUTH
CaMOCTOSITEJIbHBIC MCCJICIOBAHUSI B PEAIbHBIX M JJAOOPATOPHBIX YCJIOBHUSAX, YUTATh U
aHAJIM3UPOBATh XaPAKTEPUCTUKU MPUOOPOB U YCTPOMCTB, OOBACHITH MPUHIIUIBI HX
paboTHI;

[18)-chopMUPOBaHHOCTh MPEACTABIACHHH O METOAAaX IOJIYUYCHHUS HAYYHBIX
ACTPOHOMMYECKUX 3HAHWW; BIAJ€HWE YMEHHUSMH CaMOCTOSITEILHO (POpMyIupoBaTh
Heabp uccieaoBaHus  (IIpOEKTa), BBIABUTaTh THUIIOTE3bl HA OCHOBE 3HAHUS
OCHOBOIIOJIAralomuX (PU3NYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPSATH UX
OKCTIIEPUMEHTAIBHBIMUA ~ CPEJICTBAMU;, IUIAHUPOBATh U TMPOBOJAUTH (UBHUYECKHE
AKCIIEPUMEHTHI, OINHUCHIBATh M AHAIM3UPOBATH IMOJYYEHHYIO TMPU BBINOJHEHUU
dKCTIEpUMEHTA HH(POPMAIIHIO, ONIPEACIISTh TOCTOBEPHOCTH MOJIYYEHHOT'O Pe3yJIbTaTa;

I19)-chopmMupoBaHHOCTh YMEHHUS pellaTh PacUeTHBIC 3aJ]a4M C IBHO 3aJIaHHOHN U
HESBHO 3aJJaHHON (PU3MUYECKON MOJENIBbIO: HA OCHOBAaHWM aHAJIM3a YCJIOBHUS BBIOMPATH
dbu3uYecKkrue MOJEIH, OTBEYAIONIMe TPeOOBAHUSAM 3aJa4d, MPUMEHITH (HOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (DU3WYSCKUX TCOPHM IPHU HCIIOJIb30BAaHUH
MaTEMaTUYECKUX METOJO0B PEIICHUs 3a7ad, MNPOBOJUTH pPACUYETHl HA OCHOBAHWUH
MMEIOIINXCS TAHHBIX, AHAJIU3UPOBATh PE3YJIBTAThl U KOPPEKTUPOBATH METOAbI PEIICHUS
C YYETOM TMOJYYCHHBIX PE3yIbTATOB; peIlaTh KauyeCTBCHHBIC 3aJaud, TpeOyrommue
MPUMCHCHHUS 3HAHWKW M3 Pa3HBIX Pa3eiaoB IIKOJBHOTO Kypca (PU3HKH, a TaKkKe
WHTErpalfy 3HaHUHM U3 IPYTUX MPEIMETOB €CTECTBEHHOHAYYHOIO IIUKJIA: BBICTPAUBATh
JIOTUYECKYIO IIETIOYKY PACCYXKICHUN C OMOPOUN Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH

U (pu3nyecKue SBJICHHUS;
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I110) chopMHUpOBAaHHOCTH YMEHUW aHATU3UPOBATh U OLIEHUBATH IMOCIEACTBUS
OBITOBOM M MPOU3BOJCTBEHHOMN NEATEILHOCTH YEJIOBEKA, CBA3aHHON ¢ (PU3MYECKUMHU
mpoleccaM, C TMO3ULUNA  DKOJIOTMYECKOW O€30MacHOCTH; MPEACTaBICHUH O
pAallMOHAJILHOM  IPUPOJOIIOIB30BAHUN, a TaKXke pa3yMHOM  HCIOJIb30BAHUU
NOCTVDKEHUN HAyKW M TEXHOJOTMH [UI JAJIbHEWIIETO pa3BUTUS YEJIOBEYECKOTO
00I11eCTBa;

[111) oBnageHue pazamyHbIMU cIoco0amMu padboThl ¢ UHGOpMaluent PU3nIecKoro
collepKaHUsl C MCIOJIb30BAHUEM COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTHUH,
pa3sBUTHE YMEHHUW KPUTHUUYECKOIO aHajiv3a W OLEHKU JOCTOBEPHOCTU IOJYy4acMOU
uHpoOpMaIny;

I112) oBnajgeHue OPraHU3allMOHHBIMM W  IO3HABATEIBHBIMU  YMEHUSIMU
CaMOCTOSITEIILHOTO MPUOOPETEHNSI HOBBIX 3HAHUI B MTPOLIECCE BHITIOJHEHHUS MTPOESKTHBIX
U Y4eOHO-UCCIIeI0BATENbCKUX PabOT, YMEHHUSIMU pad0OTaTh B TPYIIE C BHIMOJIHEHUEM
pa3IMUYHBIX COLMAJIBHBIX pOJIEH, IUIAHUPOBATh pabOTy TpyHIbl, palMOHAIBHO
pacrpeneniaTs ACATEIbHOCTh B HECTAHJAPTHBIX CUTYyalHUsAX, aJE€KBAaTHO OLIEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIIEHUE paccMaTpUBAeMOM MpoOIeMBbL;

[113) chopmupoBaHHOCTH MOTHUBALMK K Oyaymed npodeccuoHaabHOM
JESTENBHOCTHU TIO CTIEIHMATBHOCTAM (PU3UKO-TEXHUYECKOTO TIPODUIISL.

5. COAEPKAHUE YYEBHOI'O IPE/IMETA

HaumeHoBaHue Conep:xanue yuyeOHOro marepuaja u GopmMbl OpraHu3amum
pa3iesioB U TeM AeITeJIbHOCTH 00yUYalommXxcst

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOI0 O3HAHUS
Tema 1. ®usnka — Hayka o npupoze. Hayunsie MeTo1pl MO3HAHUSA
Beenenne OKpy>Karo1ero Mupa. Posb 3kciepuMeHTa U TEOpUH B IPOLIECCE
IO3HAHUS NPUPOABL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue puzndeckux sBieHUH 1 npoueccos. Hayunsle
runote3bl. usndyeckue 3aK0HbI U TEOPUH. I paHUIIBI TPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpUHIUI COOTBETCTBHUS.
Ponb u MecTo puznku B GOpMHUPOBAHNN COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B IPAKTUYECKON IEATEIbHOCTH JIOACH

Paznen 2. Mexanuka

Tema 2. Kunematuka Mexannueckoe 1BuxkeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO
nBuxkeHus. Cucrema otcuéra. TpaekTopus.

[Iepemenienue, CKkOpoCThb (CpeaHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTH)
Y YCKOPEHHE MAaTepHAIbHOM TOUKH, UX MIPOEKIIMHM HA OCH CUCTEMBI
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koopauHat. CloKeHue nepeMeIieHui U CII0KEHNE CKOpPOCTEN.
PaBHOMEPHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE JABUKEHUE.
I'paduky 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U
nepeMeIeHsl MaTepUuaIbHOM TOUKH OT BpeMeHu. CBoOoHOE
najieHue. Y ckopeHue cBoOotHoro najaeHus. Kpusoauneiinoe
JBH>KEHUE. [[BIKeHnEe MaTepraibHOM TOYKHU MO OKPYKHOCTH C
MOCTOSIHHOM 110 MOJTYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JIMHEHAS
ckopocTs. [Tepuon u yactora obpamenus. LleaTpocTpemMuTensHOE
YCKOPEHHUE

Pemenue pacu€THbIX 3a1a4 ¢ 3aJaHHON (PU3NYECKOI MOJIEIBIO C
UCII0JIb30BAHUEM OCHOBHBIX (POPMYJI KHHEMATHKU :
IIpakTnueckas padora Ne 1«2OeMeHThl BEKTOPHOU anreopbI»
IpakTuueckas padora Ne2,3 «KunemaTtnka mocrynaTeIbHOTO
JBUKECHHSI MATEPUAIIBHOM TOYKH U TBEPJOTO TEIa»»
IIpakTnueckas padora Ne4,S «KKunemaTnka BpamaTeabHOTO
JBHKCHHSI MATEPUAIIBHOM TOYKH M TBEPJOTO TEIa»»

Tema 3. lunamuka

[IpuHnun otHOCcUTeNnbHOCTH ["asnnes. IlepBeiii 3akoH HeroTOHA.
HNuepunaneHbie cuctemsl oTcuéra. Macca tena. Cuna. [IpuHnmn
cynepno3uiuu cuil. Bropoit 3akoH HeroToHa 17151 MaTepuaibHOM
Touku. Tpernii 3akoH Hpr0TOHA [U1s1 MaTepHaNbHBIX TOYEK.3aKOH
BceMupHoOro TaroteHus. Cuna tsoxectu. [lepBas kocmuueckas
ckopoctb. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Buapl
TpeHus (IIOKOs, CKOJIbKeHUs, kaueHus ). Cuna tpenusi. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbXEHHs U cuiia TpeHus nokos. Kospdpunuent
TpeHus. Crila COMPOTUBIICHUS NIPU ABM)KCHUU TeNa B KUAKOCTH WK
rase. [loctynaTenpHoe 1 BpallaTelbHOE JBMKEHUE a0COTIOTHO
TBEPAOTO Tesna. MOMEHT CHIIBI OTHOCHUTENBHO OCH BpaieHus. [1neuo
CHJIBL. Y CIOBHsI paBHOBECHS TBEPAOIO Tena

Pemenne pacu€THbIX 331124 € 3aJaHHON (PU3UUECKON MOJICIIBIO C
UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (POPMYIT TUHAMHUKHU.
IIpakTnueckas padora Nel «Cuisl B ipupoae»
IIpakTuyeckasi padora Ne2,3 «3akonsl HeroToHa»
IIpakTnyeckas padora Ne 4,5«/[uHamuka BpaniaTeabHOIO
JIBUKEHHS] MATEPUAIBHOM TOUYKH U TBEPAOTO TEJIay

Tema 4. 3aK0HBI
COXpaHeHHus B
MeXaHUKe

Hmnynbc MaTepuanbHON TOYKH (TeJa), CUCTEMbI MaTepUaIbHBIX
Touek. IMITylbC CHITBI ¥ U3MEHEHHE UMITYJIbCca Tefa. 3aKOH
COXpaHEHHUs UMITyJbca. PeaktuBHOe nBuxkeHHe.PaboTa cuibl.
MomHocTs cunbl. KuneTnyeckas sHeprust MaTepuaIbHOU TOUKH.
Teopema 06 u3mMeHeHNH KMHETU4YECKOM sHeprun. [loTeHnmanpHas
sHeprus. [loTeHuanbHas sHeprus ynpyro aeopMupoBaHHOM
npyxusbl. [loTeHInanbHas SHeprus Tena BOIU3U MOBEPXHOCTH
3eminu. [loTeHIManbHbIe U HE OTEHIIUANbHBIE CHIIbL. CBsI3b pabOThHI
HE MOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPruu.
Ynpyrue u Heynpyrue CTOJIKHOBEHHUS

Penienne pacuéTHbIX 3a/1a4 ¢ 3alaHHON (PU3UUECKOI MOJIENbIO C
UCIIO0JIb30BAHUEM OCHOBHBIX 3aKOHOB U ()OPMYI JTMHAMUKHU M 3aKOHOB
COXPaHEHUS.

IIpakTuuyeckas padora Nel,2«mnynsc. Pabota Dueprus.
MoutHoCTb»

IIpakTuyeckas pad6ora Ne 3 3aKOH COXpaHEHHUsI UMITYJIbCa
IIpakTuyeckas padora Ne 4 «3ak0H COXpaHEHUS SHEPTHID)
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Paznen 3. Mosekyasipaasi pu3MKa M1 TEPMOAUHAMHMKA

Tema 5. OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOH Teopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.
Bpoynosckoe neuxenue. Auddysus. Xapakrep IBUKEHUS U
B3alMO/JICHCTBUS YaCTHI] BellecTBAa. MoJenu CTpOEHUs ra30B,
YKUJKOCTEN U TBEPABIX TEJl U 0OBSICHEHUE CBOMCTB BEIIECTBA HA
OCHOBE 3TUX MoJienel. Macca mouiekyi. KonndecTBo BeliecTsa.
[Tocrostnnas ABoraapo. TermoBoe paBHoBecue. Temneparypa u eé
n3mepenue. [llkana remneparyp Llenscus. Moaens uaeanbHOro rasa.
OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOW Teopun
UJICATLHOTO ra3a. AOCOIOTHAS TeMITepaTypa Kak Mepa cpenHei
KWHETUYECKOW SHEPTuH TEIJIOBOTO JBM)KEHUS YacTull ra3a. ['azoBbie
3aKoHbl. YpaBHeHue MenaeneeBa—Kuanelipona. 3akon JlanbToHa.
N3omnporieccel B ui€aIbHOM ras3e ¢ HOCTOSTHHBIM KOJIMYECTBOM
BeulecTBa. ['paduueckoe npeacraBaeHre U30MPOLIECCOB: U30TEPMA,
n30X0pa, n3obapa

Pemenne pacu€THbIX 335124 ¢ 3aJaHHON (PU3UUECKON MOJICIIBIO C
HCIOJIb30BaHHEM OCHOBHBIX noJioxkeHuit MKT, 3akoHOB 1 hopmyn
MOJIEKYIISIPHON (DU3HKH.

IIpakTnyeckas padora Ne 1 «M3ompoueccsl B HACATBHOM Ta3e»
IMpakTuyeckasi padora Ne 2 «I'paduueckoe npeacTaBicHUE
H30TIPOIIECCOBY

IIpakTuyeckasi padora Ne 3,4 «YpaBuenue MeHeneeBa—
Kunaneitpona. 3akon JlansToHa»

Tema 6. OcHOBBI
TepmoanHaMUKH

TepMmonuHamuyeckas cucrema. BHyTpeHHss S5HEprust
TEPMOJIMHAMHYECKON CHCTEMBI U CIIOCOOBI €€ U3MEHEHHS.
KonuuecTBo TeminoTel U paboTa. BHyTpeHHsS S3HEPTUsl 0JHOATOMHOTO
UJeaIbHOTO ra3a. Buel Teronepenaun: TerionpoBOJHOCTb,
KOHBEKIIMS, U3TydeHHe. Y AebHas TeII0EMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI MU TEIJIoNnepeaaye.

[Tonsitue 06 aguadbatHOM npouiecce. [lepBblif 3aKOH TEPMOIUHAMUKHY.
[TpumeneHue mepBoro 3aKOHa TEPMOJMHAMUKH K H30TIPOLIECCaM.
['padmueckast untepnperanust paboThHI rasa.

Bropoii 3akon TepmoannaMuku. HeoOpaTtuMocTh mpoiieccoB B
pupo/ie.

TeroBbie MamuHbL. [IpUHIIUTIBL JEHCTBHS TETIOBBIX MAIITUH.
[IpeoOpazoBanus sHepruu B TemnoBbix MamunHax. KI1/] TemnoBoi
mamsbl. [{ukn Kapuo u ero KI1/1. Dxonoruyeckue npoodiemsl
TEIUIOPHEPTETUKHI

Pemenune kauecTBEHHBIX 3aJa4 ¢ ONIOPON HA U3YYEHHBIE B pa3iene
«MonekynsipHas GU3UKa 1 TEPMOAUHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHSL.

IIpakTnyeckas padora Ne 1,2 «BHyTpeHHss dHEPTUs
TEpPMOAMHAMHUYECKON crcTeMbl. KOMuecTBO TemIoThl U paboTa.»
IIpakTnueckas padora Ne 3,4 «[lepBblii 3aKOH TEPMOUHAMHUKH.
[IpumeHnenne nepBoro 3aKkoOHa TEPMOJUHAMMKH K M30TIPOLIECCAM»
IIpakTnuyeckas padora Ne 5 «KI1J] TennoBoit mammnsel. [uxin Kapno
u ero KITJI»

Tema 7. ArperaTubie
COCTOSIHHMA BellecTBa.
®da3oBbIe NEePexXobl

Hap006p330BaHI/IC 1 KOHACHCAI U, I/ICHapCHI/IC " KUIICHUC.
AOCOIII0THAs U OTHOCUTEIIbHAS BIIAXKHOCTD BO3yXa. Hacpimennasii
rnap. VaenpHas TemioTa Hap006pa30BaHI/IH. 3aBHCHMOCTD
TCMIICPATYPbI KUIICHUS OT NABJICHUS.
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Teépnoe teno. Kpucrammueckue u amop@Hsie Tena. AHU30TPOTINS
cBOMCTB KpucTauioB. JKunkue kpucramisl. CoBpeMEHHbIE
Mmatepuaisl. [lnaBnenue u kpucraminzauus. Y ieiabHas TEIIoTa
iaBnenus. CyOonumanysi. Y paBHEHUE TEIIOBOTO OanaHca.

Pemenune kauecTBEHHBIX 3aJ1a4 € ONOPOI Ha U3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SIBICHHSI

IIpakTnueckas padora Ne 1 «AOCOJIIOTHAS U OTHOCUTENIbHAS
BJIQXKHOCTh Bo3ayxa» «llnaBnenue u kpucrammsanus. Y aeapHas
TEIUI0Ta NapooOpa30BAHUS»

Pemenue pacuéTHbIX 3a1a4 ¢ 3aJaHHON (PU3UYECKOI MOJIEIBIO C
UCIIOJIb30BAHUEM YPaBHEHHS TEILIOBOTO OanaHca
IIpakTHyeckas padora Ne 2 «YpaBHEHHE TENJIOBOrO OanaHCcay

Pa3nen 4. DiekTpoanHaMuka

Tema 8.
DJIeKTPOCTATHKA

DneKkTpu3anus Tei. DNeKTPUIecKui 3aps. J(Ba Buaa dJIeKTPUIECKUX
3apsnoB. [IpoBOIHUKY, AUANEKTPUKH U MOJTYIIPOBOIHUKU. 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO 3aps/a.

B3anmonerictue 3apsioB. 3akoH KyitoHa. To4euHBbIi 371€KTpUYECKAN
3aps. Dnexkrpudeckoe nose. Hanpsxk€HHOCTD 37IEKTPHUYECKOro MOJIS.
[IpyuHIMN cynepno3unuu MIEKTPUIECKHUX Moel. JInann
HanpsLKEHHOCTH dJIeKTpuyeckoro nojis. Pabora cun
3EeKTpOoCcTaTHIecKoro nojs. [loreniman. Pa3HoCcTs NOTEHIMAIIOB.
[IpoBOTHUKY U TUAIEKTPUKHU B IEKTPOCTATUYECKOM TI0JIE.
JusnexTpuueckass IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHnieHcaTop. DNeKTpOEMKOCTh MIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsyKeHHOT0 KOHJIEHCATopa

Pemenne pacy€THBIX 337124 ¢ 3a0aHHON (PU3UUECKON MOJIEIBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (POPMYIT AIMEKTPOCTATUKHI
IIpakTuyeckasi padora Nel «BzaumopeicTBue 3apsa0B. 3aKoH
Kynona»

IpakTuyeckasi padora Ne2 «Hanpsok€HHOCTB JIEKTPUUYECKOTO TTOJIS.
[TpuHIMI CYTIEPIO3UIINH FIEKTPUUECKUX MO

IpakTuyeckasi padora Ne3 «Ilotenuan. PazHocTs moTeHIMAIOB
IIpakTuyeckasi padora Ned S5«Konaencarop. IeKTpOoEMKOCTh
IJIOCKOTO KOHJACHCATOpa. DHEPrusl 3apsKEHHOr0 KOHIeHcaTopay

Tema 9. [locTossHHBIN
JIEKTPUYECKUI TOK.
Tokn B pa3jim4HbIX
cpeaax

DJIEKTPOHHAsI MPOBOJIUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTD
CONIPOTHUBIICHUS] METAJIJIOB OT TeMIiepaTypbl. CBEPXIIPOBOAUMOCTb.
DIEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 31I€KTPOHHBIX MTYYKOB.
[MonynpoBoanuku. CoOOCTBEHHAsI U TPUMECHASI IPOBOUMOCTh
noynpoBoaHUKOB. CBoMcTBa p-N-niepexoa. [lomynpoBoIHUKOBBIE
PUOOPHI. DIIEKTPOIUTHIECKAs AUCCOMMAIHS. DICKTPOIIU3.
DNEeKTpUYECKUM TOK B razax. CaMoCTOATENbHBIN U
HECAMOCTOSTENbHBIN pa3psan. Monunus. [lnazma

Penienune pacuéTHbIX 3a/1a4 C 3alaHHON (PU3UYECKOI MOJIENbIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hopMyi

IIpakTnuyeckas padora Ne 1,2,3«ITocTOSIHHBIN 3I€KTPUYECKUIA TOK»
IIpakTnyeckas padora Ne 4,5 «OnekTpu4ecKuil p pa3IndHbIX
cperax»

Tema 10. MaruutHoe
noe.
JIEKTPOMAarHUTHasA

IlocTosunble MaruuTel. B3auMoaeiicTBUE TIOCTOSHHBIX MAarHUTOB.
MarnutHoe nosie. Bekrop marHuTHOM UHAYKUMHA. [IprHIUI
CYNEPNO3UIMUA MATHUTHBIX NOJIEN. JIMHUKM MAarHUTHON MHIYKIMH.
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HHAYKIUSA

KapTuHa nuHMI MarHUTHOM MHIYKLIMH TIOJISI TIOCTOSIHHBIX MAarHUTOB.
MarauTHO€E 10Ji€ MPOBOIHMKA ¢ TOKOM. KapTrHa JIMHUI WHIyKUIHU
MarHMTHOTO TOJIS JUTMHHOTO MPSIMOTO MPOBOJAHHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MMPOBOJIHMKA, KATYIIKH C TOKOM. OnbIT DpcTeaa.
B3aumoeiictBue npoBoaHUKOB ¢ TOKkoM. Cuita AMrnepa, e€ MOaylb 1
Harnpasienue. Cuna Jlopenna, e€ MOaynb U HarpaBieHue. J[BmkeHune
3apsKEHHOM YacTHUIBI B OJTHOPOTHOM MarHUTHOM Tosie. PaboTa cuiibl
Jlopenua. fIBnenue 3mekTpoMarHuTHOM MHAYKIKH. [IoTOK BEKTOpa
MarHuTHOM uHAYKIUK. DJC uHIyKuMu. 3aKOH 3J1€KTPOMarHUTHON
unaykiuu @apanes. Buxpesoe snexkrpudeckoe nojue. C unaykiuu
B IIPOBOJIHUKE, ABMKYIIEMCS MTOCTYNATEIbHO B OJHOPOJHOM
MarHuTHOM noJie. [IpaBuno Jlenna. UHaykTHBHOCTD. SIBNEHUE
camouHaykuuu. J1C caMOMHAYKIIMU. DHEPrusi MarHUTHOTO TI0JIS
KaTYIIKH C TOKOM. DJIEKTPOMArHUTHOE T0JIe

Pemenne pacu€THbIX 3aa4 Ha IpUMEHEHUE POPMYIT TEMbI
«MarsuTHoe noJie. JIeKTpoMarHuTHas HHAYKIUs. Pemenue
KayeCTBEHHBIX 33/1a4 C OMOPOIl Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nueckue sBiieHus TeMbl «MarHutHoe 1mosie.
OneKTpOMarHUTHAsI UHIYKIHSD.

IMpakTuyeckas padora Ne 1,2«Cuna Ammepa. Cuna Jlopenma»
IIpakTnyeckas padora Ne 3,4,5 «3aK0H 2JI€KTPOMAarHUTHON
naaykuun Papaznes. 31C nHayKIMN»

Pazgen 5. Kosie0anus 1 BOJIHBI

Tema 11.
Mexanuueckue 1
3JIEKTPOMATHUTHbIE
KoJieOaHus

KoneobarensHas cucrema. CBOOOIHBIE MEXAHUYECKUE KOJIEOaHMSL.
["apmonnueckue kosiebanus. [lepuon, yacrora, ammuTyaa u dasa
koneOanuit. [IpyxuHHBIN MasTHUK. MaTeMaTHYECKUA MasiTHUK.
YpaBHeHHE rapMOHHYECKUX Kosiebanui. [IpeBpaiienne sHepruu npu
rapMOHUYECKHUX KOJICOaHUSX.

Konebarenbuplii KOHTYp. CBOOOIHBIC SJIEKTPOMArHUTHBIE KOJICOAHMS
B UJICAJIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAIOTHUS MEXTY
MEXaHUYECKUMHU U JIEKTPOMArHUTHBIMH KoJiebanusmu. Gopmyna
TomcoHa. 3aKkoH coXpaHEeHHs SHEPTUU B UACATLHOM KOJeOaTeIbHOM
koHType. [IpencraBnenue o 3aTyxaromux KojaebaHusx.
Boinyxxnennslie Mexanndeckue kosiebanusi. Pesonanc. BeiHyk/1eHHBIE
3JIEKTpOMarHuTHBIC Kojebanus. [lepemennpiii Tok. CHHYCOMTaTbHBIN
NEepPEeMEHHBII TOK. MOIITHOCTh IEPEMEHHOT0 TOKa. AMILTUTYIHOE U
JecTBYyIOIIee 3HAUEHHUE CUITBI TOKA U HampsbkeHus: Tpanchopmarop.
[IpousBoacTBO, epenaya u NOTpeOICHNE AIEKTPUUECKON IHEPTHH.
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE dEKTposHepruu. KynbTypa
MCIIOJIb30BAHUS DJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU

Pemenne pacy€THbIX 335124 ¢ 3aJaHHON (PU3UUECKOU MOJICIIBIO C
UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (JOPMYIT, OTIMCHIBAIOIIIUX
MEXaHWYECKUE U JEKTPOMarHUTHbIE Konebanus. Pemenue
KAaueCTBEHHBIX 3a/1a4 C OMOPON Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMHUCHIBAOIINE MEXAHUUYECKHUE U
ANEKTPOMArHUTHBIE KOJIEOAHNUS.

IIpakTuyeckas padora Ne 1,2,3 4«MexaHuyeckue u
AJIEKTPOMArHUTHBIE KOJICOAHUSDY

Tema 12.
Mexannueckne u
JIEKTPOMATHUTHBIE

MexaHnueckue BOJIHBI, yCI0BUs pacnipocTpaHenus. [lepuos.
CkopocTb pacnpocTpaHeHHs U JUIMHA BOJHBL. [lonepeunsie u
IpOJOJIbHBIE BOJIHBL. MIHTEepdepeHnns 1 qudpakius MeEXaHUIeCKHX
BOJIH.
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BOJIHBI

3Byk. CxopocTb 3ByKa. [ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.
DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IY4YE€HUS FIEKTPOMArHUTHBIX
BOJIH. B3anmuas opueHranus Bektopos E, B, v B 2JeKTpOMarauTHoOu
BosHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE,
nperoMIIeHue, mosipu3anus, tudppakuus, uarepdepennns. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3meKTpOMarHUTHBIX BOJH. [IpuMeHeHre 31eKTpOMarHuTHBIX
BOJIH B TEXHUKE U ObITY. [IpHHINIIBI pagMOCBSA3U U TEICBUICHUS.
Paguonokanus. D1eKTpOMarHuTHOE 3arpsi3HEHUE OKPYXKaroIIei
cpeabl

Pemienne pacy€THBIX U KaUE€CTBEHHBIX 33/1a4 C OTIOPOI HA U3yYEHHBIE
3aKOHBI M 3aKOHOMEPHOCTH, OMKCHIBAIOIINE PACTIPOCTPAHEHHE
MEXaHUYECKUX M DJIEKTPOMArHUTHBIX BOJIH

[MpakTuyeckas padora Ne 1,2,3,4«Mexannueckue u
AJIEKTPOMATHUTHBIC BOJTHBI»

Tema 13. OnTuka

I'eomerpuueckas ontuka. [IpsMoIMHEHOE pacnpoOCTpaHEHUE CBETA B
OJHOPOIHOM cpene. ToueuHblid HCTOYHHK cBeTa. JIyd cBerta.
OrtpaxkeHue cBeta. 3aKOHbI OTpakeHus ceera. [loctpoenue
1300pakeHuil B IJIOCKOM 3epKale.

[Ipenomienne cBeTa. 3aKOHBI MPETOMIICHHS CBETa. AOCOTIOTHBIHN
nokasarensb npenomieHus. [lonHoe BHyTpeHHEee OTpakeHUe.
[IpenenbHbIN yroa NOJIHOTO BHYTPEHHETO OTPAXKEHMUS.

JHucnepcus cBera. CroxxHblil cocTaB 6enoro ceera. L[er.
Cobuparolue 1 paccerBaroIIfe JUH3bI.

Tonkas nuH3a. DOKyCHOE PacCTOSTHUE U ONTHUYECKAs CHJIa TOHKOU
muH3bL [TocTpoenne n300pakeHuii B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. @opmysa TOHKOM JIUH3bI. YBEIWYEHHE, TaBAEMOE JIMH30M.
[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKOU ONTUKH.

BonnoBas ontuka. UnTepdepenius ceera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOIOIEeHUST MAKCUMYMOB I MUHUMYMOB B
UHTEp(PEPEHIIMOHHOM KapTUHE OT ABYX CUH(]A3HBIX KOTePEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceeta. Judpakiuonnas pemeéTka. Y caoBue Ha0mM0AeHus
[JIaBHBIX MAKCUMYMOB MPHU MaJICHUM MOHOXPOMAaTHYECKOTO CBETa Ha
mdpakironnyio pemérky [lonspuszanus csera

Pemenue pacu€THbIX 33724 ¢ SIBHO 33JJaHHON (PU3NYECKON MOJAETHIO C
UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (POPMYII F€OMETPHUECKOM
ONTUKU

IIpakTuyeckas padora Nel,2«3akoHbI OTpaXKEHUS CBETA.
[TocTpoenue n300pakeHU B IIIOCKOM 3€pKajie)

IIpakTuyeckas padora Ne 3,4«Iloctpoenue nzoOpakeHui B
COOMPAIOIIMX U PACCEUBAIOIINX JTMH3AX)

IIpakTnyeckas padora Ne S«BonHoBas ontuka. UnTepdepenus
cBETa»

Pa3nes 6. OcHOBBI CIeIHAJIbLHOM TEOPHH OTHOCHTEIBHOCTH

Tema 14. OcHoBBI
crenuaJbHON Teopun
OTHOCHTEIbHOCTH

r paHUuIbI IPUMEHUMOCTHU KJIaCCUUYECKON MEXaHHUKHU. HOCTyJ'IaTBI
creuaJabHOM TCOPHUU OTHOCUTCIIbHOCTHU :MHBAPUAHTHOCTb MOIYJISA
CKOPOCTH CBETA B BAKYYMC, IIPUHIUIT OTHOCUTCIILHOCTU OuHIITeTHA
OTHOCHTEILHOCTh OJTHOBPEMCHHOCTH. 38.MCI[J'ICHI/IC BPEMCHU U
COKpalICHNUEC JJINHBI.

9Hepr W U UMITYJIBC peHﬂTHBHCTCKOﬁ JacCTUIlbI.
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CBs13b Macchl ¢ JHEPIUEN U UMITYJIBCOM PENSITUBUCTCKONW YaCTULIBI.
OHeprus NoKost

Pemienne kauecTBEHHBIX 3a/1a4 C ONIOPOX HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ pru3udeckue siBieHus o reme «OcHoBel CTO».
IMpakTnuyeckas padora Ne 1,2«31eMeHTHI TEOpUU
OTHOCHUTEJIbHOCTH

Pa3znen 7. KBanToBas puszuka

Tema 15. DaeMeHTHI
KBAHTOBOM ONITUKH

®otonsl. opmyna [1nanka cBs3u s3Hepruu GoTOHA C €r0 YaCTOTOM.
DHeprus v uMIyIsc poroHa. OTKPHITHE U UCCIICAOBaHUE
dororddexra.

Omnpitet A. I'. CtonieroBa. 3akoHsl poTodddexra. YpaBHeHHE
DitamreitHa s potorddexra. «KpacHas rpanuia» potodrddexra.
HaBnenue ceeta. OnpiTe! I1. H. JIebenepa. Xumudeckoe nericTBue
CBETa

Pemenue pacu€THbIX 3a7a4 ¢ BHO 33JaHHOM (PU3UYECKON MOJIENBIO C
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYIJI KBAHTOBOM OITHKH.
Pemenne kauecTBEHHBIX 3a71a4u € OTMIOPOI Ha N3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOW ONTHKH.

IpakTnyeckas padora Ne 1,2«CBeToBbIe KBAaHTHI»

Tema 16. CTpoenue
aToma

Monens atoma Tomcona. OnbiTel Pesepdopaa no paccesnuro (-
yactull. [Inanerapnas monens atoma. [loctynater bopa. 3nydenne n
MorJIoneHre GOTOHOB MPH MEPEXOI€ aTOMa C OJTHOTO YPOBHS SHEPTUU
Ha apyroil. Buasl criektpoB. CiekTp ypOBHEHR 3HEprUM aToMa
BOJOpPOJA.

BosHoBgbIe cBoMcTBa yacTull. Bosnbl ne bpoiins. KopnyckymnsipHo-
BOJHOBOM yanu3M. CIIOHTaHHOE U BBIHYXKICHHOE U3ITy4CHHE

Penienne ka4ecTBEHHBIX 33124 C OTIOPOH Ha H3y4YCHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (PHU3HUECKHUE SBIICHHS 10 TeMe «CTpOeHUE aTomMay.
IpakTuyeckasi padora Ne 1,2 «®Dusuka aromay

Tema 17. ATomHOe s11pO

DKCIEPUMEHTHI, JOKA3bIBAIOIIHNE CIOKHOCTh CTPOCHUS Spa.
OTtkpeiTHE pagnoakTuBHOCTH. OnbITH Pezepdopaa mo onpeneneHuio
COCTaBa paJiMOaKTHBHOTO M3nydeHus. CBoiicTBa anbda-, 6era-,
raMma-usJjiydeHus. BiausHue paiuOaKTUBHOCTH Ha KUBbIE
OPraHu3MBbl.

OTkpbITHE TPOTOHA U HENTpoHa. HykioHHas Moienb siapa
I'eitzenOepra—LlBanenko. 3aps sapa. MaccoBoe 4ncio sapa.
H3oTtomnsbl.

Anba-pacna. IIEKTPOHHBIA U IO3UTPOHHBIN OeTa-pacma. ['amma-
U3JIy4eHHE. 3aKOH PaJIMOAKTUBHOTO pacnaaa. JHeprus CBs3u
HYKIJIOHOB B sijipe. SlnepHsbie cuibl. [ledekt maccsl siapa. SaepHbie
peakiuu. [lenenue u cunTes saep. AnepHsiii peakrop. TepmosaepHbIit
cunTe3. [IpobnemMbl U IepCeKTUBHI SACPHON YHEPTETHKH.
DKOJIOTUYECKUE aCIEKTHI IAEPHON SHEPTETUKHU. DIeMEHTapHbIE
yacTUlbl. OTKPBITHE TO3UTPOHA.

MeTto1bI HAOMIOACHUS U PETUCTPALIUU dIIEMEHTAPHBIX YaCTHII.
OyHaamMeHTanbHbIe B3auMoieicTBus. EquHCcTBO rsnueckoit
KapTUHBI MUpa

Pemenne kauecTBEHHBIX 3aJa4 ¢ ONIOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS 10 TeME «ATOMHOE SIIPOY.
IIpakTuyeckas padora Ne 1,2, «Du3nka aTOMHOTO spay

Paznen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU
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Tema 18. DiieMeHTBI Oransl pa3BUTHA acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33pEHUECKOE
ACTPOHOMMH U 3HaueHue acTpoHoMuu. Bua 3Bé3qHoro Heba. Co3Be3nus, spKue
acTpopu3uKHU 3BE3/1bl MIJIAHETHI, UX BUAMMOE JBIKeHue. CoJlHeuHas cucTtema

6. TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O IIPEJIMETA

Ne | HammeHoBaHue TeM Bceero | Jlekuuu | [IpakTuyec-
n/n KHe 3aHATHS
1 | Benenue 2 2
2 | MexaHuka 14 6 8
3 | OCHOBBI MOJIEKYJISIPHOW (PU3UKH U TEPMOIMHAMUKI 10 4 6
4 | DnexTpoIMHAMHKA 12 6 6
5 | Konebanust v BOJHBI 10 4 6
6 | OnTuka 10 4 6
7 | DneMeHThl KBaHTOBOM (U3UKH 8 4 4
8 | DBomronusa Beenennoit 4 4
HrToro 70 30 40
Hmozosas ammecmayusn é popme ouggepenyuposannozo 3auema

[Ipu peanuzamuu coaepkaHusi 0O0IIe00pa30BaTEILHOIO y4eOHOr0o Ipeamera
«Duzukay B ipeaenax ocsoerus OITOIT CIIO na 6a3ze ocHOBHOTO 00111eT0 00pa30oBaHUs
¢ mosrydeHueM cpequero obmiero oopaszosanus (ITIICC3):

Bupa yueOHo# padoThi O0BneM yacoB
O0beM 00pa3oBaTeIbHON IPOrPaAMMBbI 70
Oobs13aTesIbHAS ayAUTOPHAsI y4ieOHasi HATPY3Ka (Bcero) 70
B TOM YHUCJIE:
JIEKIINHU 40
MPAKTUYECKHE 3aHATUS 30
nabopaTopHbIe 3aHATH Y4eOHBIM MIIaHOM
HE NPEeyCMOTPEHO
Camocmosmenvuas paboma obyuaiouje2ocs VY4eOHBIM MJIaHOM
HE NPEeyCMOTPEHO
Koncynomayuu Y4eOHBIM MITaHOM
HE MPEeyCMOTPEHO
Ilpomesccymounana ammecmayus 6 gpopme Oughpepenyuposanmnozo 3auema
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7.YYEBHO-METOANYECKOE U MATEPUAJ/IbHO-TEXHUYECKOE
OBECIHHEYEHME ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

7.1. Onucanue mamepuanbHo-mexHu4ecKoll 6a3vl, HEOOXOOUMOIL 017
ocyuiecmenenus o0pazo08amenbHo20 npoyeccd

. | OCHAlLIEeHHOCTh creuraJbHbIX
HaumeHoBaHHe clielHAJIbHBIX OMEIICHUN U N .
Ne n/m . . NOMelmeHu M TMOMelleHuH JJid
NMOMeIleHNH VIS CAMOCTOSITeILHOI padoThI .
CaMOCTOSITEILHOH padoThI
YyebHas ayauTopus Ul IpoBeieHus 3auaTuii Beex | 1. Jlocka yueOHas
BUJIOB, TPYNIIIOBBIX U HHIUBUYaTbHBIX 2. Pabouee mecTo mperogaBaTest
KOHCYJIBTALINH, TEKYIICrO KOHTPOIS 1 3. KommuiekT yyeOHOMI Mebenu Ha 25
IIPOMEXYTOYHON aTTECTALUU: e
1. 414056, ActpaxaHckas 0011aCTh, TOPOJICKOH OKPYT 4.CTAIMOHAPHBIH MyJTHTHME THITHEIIT
ropon ActpaxaHb,
KOMIUIEKT (TIPOEKTOP, IKpPaH)
yi. Tatummesa, ctpoeane 18a, 41,5 xB.M., .
3 stax, momemienue Ne 310 . Hoctyn K HH@OP},\/IaHHOHHO N
TEJIEKOMMYHUKAIIMOHHOU ceTu
«HTepuer»
ITomerenre Isi CAaMOCTOSITEIBHON U 1. Komrrext yae6HOM Mebenu Ha 50 de.
BOCITUTATEILHON pabOTHI: 2. KoMIutekT y4eOHO-HAT IS HBIX
414056, ActpaxaHnckas 007acThb, TOPOJACKOH OKPYT | TOCOOMit
ropox AcTpaxaHb, 3. KommbroTeps! - 8 miT.
2. r. AcTpaxaHsp, 4. CraruoOHApHBIN MYyJIbTUMETUHHBIN
yi. Tarumea, ctpoenue 18a/l, 221,1 kB.M., KOMILJIEKT (TIPOEKTOp, dKpaH)
2 aTax, momerieHne Ne 7 5. Hoctym x nH(DOpMAITHOHHO-
TENEKOMMYHUKAIIMOHHON CEeTH
«HTepHET»
7.2. Pekomenoyemasn numepamypa
a) OCHOBHAA yueOHan Tumepamypa:
1. Yakak A.A. ®uzuka. Ou3ndyeckue OCHOBBI MEXaHMKH : y4eOHOEe mocolOue i

CIIO / Yakak A.A.. — Capatos : [Ipodo6pazoBanue, 2020. — 180 c. — ISBN 978-5-
4488-0673-5. — Texcr : smekrponnblid // [udpoBoii obpazoBaTensHbIii pecypc IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/91903

2.  Yakak, A. A. ®uzuka. DIEKTPUUECTBO U MarHeTH3M : yueOoHoe nmocooue mist CITO
/ A. A. Yakak. -Capatos : [IpodoOpazoBanne, 2020. - 237 c. - ISBN 978-5-4488-0675-
9. -Tekcr : anextponHsIii // Lludposoit oOpazoBarensHblil pecypc IPR SMART : [caiit].

- URL: https://www.iprbookshop.ru/91904

3. Jleryta, C. H. ®usuka. Dnekrpocratuka : yueoHoe nocobdue nis CIIO / C. H.
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Jleryta, A. A. Yakak. — Capatos : [IpodobpazoBanue, 2020. - 177 c. - ISBN 978-5-
4488-0591-2. -Tekct : anexktpoHHbldi // LudpoBoit oOpazoBarenbHblil pecypc IPR
SMART : [caiit]. - URL: https://www.iprbookshop.ru/92190

4, Jleryta, C. H. ®usuka. MonexynspHas ¢usuka : yuednoe nocodue qis CI1I0 / C.
H. Jleryta, A. A. Yakak. -CapatoB : [IpodobpazoBanue, 2020. - 231 c. - ISBN 978-5-
4488-0611-7. -Tekct : snexktponHbii // Ludpooit oOpazoBarenbHblii pecypc IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/92189

0) OonoaHumenvHaA yueOnan 1umepamypa.

1. Tpopumenko E.E. ®usuka: npakTuyeckue 3aJaHus s MOATOTOBKU K
LEHTPAJTU30BAHHOMY TecTUpoBaHuto U 3k3ameny / Tpodumenko E.E., [llenenkoC.N..-
Munck: TerpaCucremec, 2010. - 252 c. -ISBN 978-985-470-975-8. - Tekcr:
anekrponnsbiit // IPR SMART: [caiit].- URL: https://www.iprbookshop.ru/28274

8) nepeuensv yueoHo-memoouuecKozo obecneyeHusn:

1. TromtonioBa C.C. YMII «®usukay» 115 TpakKTUUECKUX 3aHATUN. ACTpaxaHb.
KCud AI'ACY.2023 r. —32c.

2) unmepHem-pecypcol:

0) 271eKMPOHHO-OUOIUOMeUHbLE CUCIEMDL:

3. DIEeKTPOHHO-OMOIMOTECUHAS cucreMa «IPRbooks»
(http://www.iprbookshop.ru/)

8.0COBEHHOCTHU OPTAHU3ALNU OBYYEHUSA IJI1sA UHBAJINIOB U
JINL C OTPAHUYEHHBIMHU BO3ZMOXHOCTSAMU 3JOPOBbS
Jnst  oOydarommuxcss #W3 4YWCIa WHBAIMIOB M JIMIl C OrPAaHUYECHHBIMHU

BO3MOXHOCTSIMU 3/I0POBbsI HA OCHOBAaHUM MUCHbMEHHOTO 3asBIICHUS yUEOHBIN MpeaIMeT
«PDU3NKA» peaTn3yeTcsl ¢ y4eTOM OCOOEHHOCTEW MCUXO(PU3NUECKOTO pPa3BUTHS,
WHIUBUIYATBHBIX BO3MOXKHOCTEH M COCTOSHUS 370POBBSA (Jlajiee — WHIANBUIYaTbHBIX

0COOEHHOCTEH).

9. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
IHPEIMETA

20


https://www.iprbookshop.ru/92190
https://www.iprbookshop.ru/92189
https://www.iprbookshop.ru/28274

PesyabTaTsl 00yyeHus
(IMYHOCTHBDIE,
npeaMeTHBbIE,
MeTanpeaMeTHbIe)

Kon
pe3yJbT
aToB

IIpoBepsiemble ymMeHust
U 3HAHUA

®opMbI U METOAbI
KOHTPOJIS M OLIEHKH
pe3yJabTaToB 00y4eHHusI

Texkymun | IIpomexxyrounas
KOHTPOJIb | aTTecTanus

Jluunocmmuote mpydogoeo eocnumanus.

TOTOBHOCTB K TPYAY, JI 23 Dopmupyromes 3a cuem noCmasieHHbIX yeetl U
0CO3HAHHE [IEHHOCTH B0CHUMAMENbHBIX 304 HA 3AHAMUSIX.
MacTepCTBa, TPYA0JII00ue

TOTOBHOCTH K aKTHBHOU JI 24 Dopmupyromes 3a cuem noCmasieHHbIX yeetl U

JIESITENNLHOCTH
TEXHOJIOTUYECKON 1
COITMAILHOM
HaIpaBJIEHHOCTH,
CIIOCOOHOCTE
WHUIIMUPOBATD,
MJIAHUPOBATh U
CaMOCTOSTSIIBEHO
BBITIOJTHATH TAKYIO
NESITENILHOCTD

BOCNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

Jluunocmmuoie IK0102UUECKO20 60CRUMAHUA:

IIaHUPOBAHUC U
OCYILECTBJIEHUE IEUCTBUI
B OKpYXaromie cpee Ha
OCHOBE 3HaHUA lieJel
YCTOWYHBOTO Pa3BUTHUS
YeJI0BEYECTBA

JI28

CDopJvzupyiomC}z 3a cuem nocmaejleHHblX L;e/zeﬁ u
80CNUMAMENbHBIX 340aY HA 3AHAMUSIX.

AKTUBHOE HETIPUSITHE
JNEUCTBUM, TPUHOCSIINX
BpeJl OKpYXKaloIen cpeie

JI29

(DopMupy;omCﬂ 3a cyent nocmaeileHHblxX Iz}@ﬂeﬁ u
60CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

YMEHHE  MPOTHO3UPOBATH
HeOIaronpusTHLIC
9KOJIOTHYECKHE
MOCJICICTBHUS
NPEIIPUHUMAEMbBIX
JICVCTBUH, PEAOTBPAIATh
nX

JI 30

Dopmupyromes 3a cuem noCmMagienHbIX yeel U
80CNUMAMENLHBIX 3A0aY HA 3AHAMUSIX.

JTuunocmmnuie UCHHOCMU HAYYHO20 NO3HAHUAS

OCO3HAaHHUC OCHHOCTHU
HaquOﬁ JCATCIIBHOCTH,
TOTOBHOCTH OCYHICCTBIISITh
IIPOCKTHYIO U
HCCIICA0BATCIBbCKYIO
ACATCIBHOCTD
HHAUBUAYAJIBHO U B

rpymnme

JI 34

(DopMupyiomCﬂ 3a cyem nocmaeleHHblX b;eﬂeﬁ u
60CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

Memanpeomemnuie:

O0azoenvle nozuyecKkue oelcmeus:

BBIABJIATH 3aKOHOMEPHOCTU
W IPOTUBOPCHUUS B

M4

YMETD: Ipakmuuecku

e pabomol

IK3AMEH




paccMaTpuBaeMbIX
SIBJICHUSIX

pacKpbIBaTh
3aKOHOMEPHOCTH
POTHBOPEYHS B
paccMaTpUBaeMbIX
(UBHYECKUX SIBIICHUSIX

0azoevle uccnedosamenvcKue 0etucmeu:

BJIAJIETh HABBIKAMHU M7 YMETB: Ilpakxmuuecku | sx3amen
yaeOHo- (GbopMHUPOBATH HAYYHOTO | e pabomul
HCCIICI0BATEIIHLCKOM 1 THUIIA MBIIIICHUS,
MPOEKTHOM AESATEIBbHOCTH, BJIAJIETh HAYYHOU
HaBBIKAMU Pa3pEIICHUS TEPMUHOJIOTHEH,
npo0iem KJTFOUEBBIMH TIOHATUSIMHU
Y METOJIaMH;
CrOCOOHOCTH ¥ TOTOBHOCTh | M 8 YMETB: Ilpakxmuuecxku | sx3amen
K CAaMOCTOATEIIEHOMY CTaBUTh U e pabomwi
MMOMCKY METOJIOB PEIICHUS dbopmyIupoBaTh
MPaKTUYECKUX 3a]1ay, COOCTBEHHBIE 3a/]aUH B
MIPUMEHEHHIO PA3TMYHBIX 00pazoBaTebHON
METOJIOB TIO3HAHUS JIESTeTLHOCTH 1
JKU3HEHHBIX CUTYaIHIX;
npunamue cedsa u Opy2ux aroeii:
BBIOMpATh TEMATUKY U M 32 YMETh: Ipakxmuuecku | Ox3amen
METO/Ibl COBMECTHBIX NpUHUMATD cebs, e pabomol
JEHUCTBUI C y4eTOM 00X IIOHUMas CBOU
WHTEPECOB, U HEJOCTATKU U
BO3MOKHOCTEN KaKJIOTO JIOCTOMHCTBA
YJIEHA KOJIJIEKTHBA
YHUGepcaivbHble PecyiamueHble 0eliCmeus:
CaAMOOP2AHU3IAUUA:
CaMOCTOSITEJILHO M 38 YMETH: Ilpakxmuuecku | sx3amen
OCYUIIECTBIISATh -CaMOCTOATEIILHO e pabomwi
[TI03HABATEJIbHYIO OCYUIIECTBJISATh
NEeSTENbHOCTD, BBISIBISAThH [IO3HABATEJIbHYIO
poO0JIeMbl, CTaBUTh U JIeSITEIbHOCTD, BBISIBIISATh
dbopMynupoBaTh poOJIeMbl, CTaBUTh U
cOOCTBEHHBIE 33/1a41 B dbopMynupoBath
o0pa3oBaTeNbHOM coOCTBEHHBIE 3a/1a41 B
JEeSATEIBHOCTH U 00pa3oBaTeNbHOI
KU3HEHHBIX CUTYalUsIX. JeSATEIbHOCTH U
JKU3HEHHBIX CUTYalHSIX
npeomemnmubule:.
c(OpMHUPOBAHHOCTh 111 3HATD: Ipakxmuuecku | Ox3amen
MOHUMAaHUS poJiu (PU3UKU B -3HaueHue (U3MKU B | e pabomul
SKOHOMUYECKOU, 3KOHOMUYECKOM,
TEXHOJIOTMYECKO1, TEXHOJIOTMYECKO,
COLMAIBHOM M DITUYECKOU COLMAIIBHOW U 3TUYECKOU
chepax NEeSTENbHOCTH chepax  AEATETHLHOCTH
YeJIOBEeKa; pOJIM M MecTa YeJIOBEeKa; pOJIM U MecTa
(GU3MKM B COBPEMEHHOM GuU3MK B COBpPEMEHHOMH

Hay4HOM KapTHHE MHpa,

Hay4YHON KapTHHE MHDA;
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posn aCTPOHOMUU B

poiau  acTpOHOMHUU B

IIPAKTUYECKOU IIPaKTUYECKON
NESITEIbHOCTH YEJIOBEKAa U JESITEIbHOCTH YEJIOBEKA U
JAJIbHENIIEM Hay4HO- JAJIbHENIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH TEXHUYECKOM Pa3BUTHU
c(hOpMHUPOBAHHOCTH 112 YMETh: Ilpakmuuecku | Sx3amen
CUCTEMBbI 3HAaHUH O pacrno3HaBaTh e pabombwi
bu3nIecKkux duznueckue
3aKOHOMEPHOCTSIX, 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSIX, 3aKOHaX, TEOPUSIX,
JIEACTBYIOIIMX HA YPOBHSIX JICHCTBYIOIIMX Ha
MHUKpPOMHpA, MaKpoMupa u YPOBHSX MHUKPOMUDPA,
Meramupa, IpeJacTaBIeHUN MakpoMHpa U MeraMupa,
0 BceoOI1IeM xapakrepe IpEJICTaBICHUN O
(bu3NYECKUX 3aKOHOB; BCEOOIIEM XapaKTepe
MIpe/ICTaBICHUHN O (bu3NYECKUX 3aKOHOB;
CTPYKTYpE MOCTPOCHHUS IpEJICTaBICHUN O
¢buznyeckoil Teopuu, 4To CTPYKType OCTPOECHHUS
MTO3BOJIUT OCO3HAThH POJIb buznyeckoil Teopuu, 4To
(byH1TaMEeHTaJIbHbIX MO3BOJIUT OCO3HATH POJIb
3aKOHOB U MPUHIUIIOB B (byH1TaMeHTaJIbHbIX
COBPEMEHHBIX 3aKOHOB U PUHIIUIIOB B
MIPEJICTaBICHUSIX O COBPEMEHHBIX
MPUPOJIE, TOHATh I'PAHULIBI IIPEICTABICHUSX O
MIPUMEHUMOCTHU TEOPHH, IPUPOJE, OHSTH
BO3MO>KHOCTHU UX rpaHULbl IPUMEHUMOCTH
MIPUMEHEHHUS JIJIs1 OITUCAHUS TEOPHUI, BO3MOKHOCTH UX
€CTECTBEHHOHAYYHBIX IIPUMEHEHHUS [T
SIBJICHUH U IIPOLECCOB ONMCaHUs

€CTECTBEHHOHAYYHBIX

SBJICHUH U IIPOLIECCOB
c(hopMUPOBAHHOCTH 113 YMETH: Ilpakxmuuecku | Ox3amen
YMEHUS pa3jinyaTh yCIOBUS pasnuyaTh yCI0BUSA e pabomwi

IIPpUMCHHUMOCTH MO,I[CJICI;'I

(bU3UIECKUX Tel u
MIPOIIECCOB (sBIICHUI):
WHEpIUaIbHAS cucrema
OTCIIEeTA, MaTepHaIbHast
TOYKa, PaBHOYCKOPEHHOE
JIBYDKEHUE, CBOOOJHOE
najicHue, a0COJIIOTHO

ynpyras nedopmarus,
aOCoOJIIOTHO ~ ympyroe H
abCOJIIOTHO Heynpyroe
CTONIKHOBEHHS,  MojeJei
ras3a, KHJIKOCTH U TBEPJIOTO
(KpHCTaIIMYECKOTO)TeNa,

nacaJbHOIO rasa,
TOYCYHBIN 3apsn,
OHOPOJAHOC

QJICKTPUYICCKOC II0JIC,

OJTHOPOJHOC MAardmMTHOC

NPUMEHUMOCTH MO/IeNIeH
(bU3MYECKUX TET U
MIPOIIECCOB (SIBJICHHI)
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I10JIC, rapMOHHYECKHE
KoJIeOaHUS,
MaTeMaTUYECKUM MasSTHUK,
UJCAIbHBIM  NPYKUHHBIN
MasITHUK, TapMOHUYECKUE
BOJIHBI, ACANBHBIN
Koyie0aTenbHbIl  KOHTYD,
TOHKasg JWH3a, MOJIeIeH
aTomMa, aTOMHOTO sjpa |
KBAaHTOBOM MOJICJIH CBETa

c(hopMUPOBAHHOCTH
YMEHHUS OOBICHSTH
OCOOEHHOCTH TPOTEKAHUS
(buznuecKknux SIBJICHU:
MEXaHMYECKOE [BU)KCHUE,
TEIUIOBOE TBIDKEHHE
JaCTHI] BEIIIECTBA,
TETUIOBOE paBHOBecHE,
OpOYHOBCKOE€  JIBW)KEHHE,
mdpdysus, HCIIapeHue,
KATIEHUE ¥ KOHJICHCAIHS,
TUTaBIICHHE "
KpHUCTaJTU3alus,
HaIpPaBJIEHHOCTb
TervionepenayH,
ANIEKTPU3ALNU Ten,
SKBHITIOTEHIIUAIIEHON
MOBEPXHOCTU 3aPsIKEHHOTO
MIPOBOJTHHKA,
AJIEKTPOMArHUTHOM
WHIYKIIUHA, CAaMOUHAYKIIUH,
3aBHUCHUMOCTHU
COTPOTUBIICHUS
MOJIYIIPOBOJHUKOB  «p-» U
«TI-TUTIOBY oT
TEeMIIepaTyphbl, pEe30HaHCa,
uHTepPepeHun BOJIH,
Iupakuuu,  JITUCHEPCHUH,
MIOJIHOTO BHYTPEHHETO
oTpakeHus, ¢Gotodrhdexr,
¢duznyeckue HPUHIUIIBI
CNIEKTPAJIbHOTO aHaln3a U
paloThI a3zepa, «anbha-» u
«bera»  pacmansl  sAeEp,
ramMMa-u3JIydeHue sjep;

174

VYMETH:
00BACHATL OCOOSHHOCTH
IpOoTeKaHus PU3NUECKUX
SIBIICHUI

IIpaxmuuecku
e pabombwi

Dxzamen

c(OpMUPOBAaHHOCTH YMEHHUI
MPUMEHSITH 3aKOHBI
KJIACCUYECKON MEXaHMKH,
MOJIEKYJIAPHON (PU3UKH U
TEpPMOJIMHAMUKH,
AJIEKTPOIMHAMUKH,

115

YMETh:

PUMEHSTh 3aKOHBI
KJIACCUYECKOW MEXaHUKH,
MOJIEKYJISIPHON PU3HKH 1
TEpPMOJMHAMUKH,
JJIEKTPOIMHAMUKH,

Ipaxmuuecku
e pabomol

Drzamen
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KBaHTOBOW (DU3UKH LIS
aHanu3a U OOBSCHEHUS
SIBJIGHUII MUKpOMHpA,
MaKpoMHpa U Meramupa,
pazauyaTh yCIOBUSA
(rpanunbl, 001acTH)
MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHUMATh
BCEOOIIHIA XapaKTep
(dyHIaMeHTaIbHBIX 32KOHOB
(3aKOH coxpaHeHus
MEXaHUYECKOW SHEPTUH,
3aKOH COXpaHEHHs UMITYJIbCa,
3aKOH BCEMHPHOTO
TATOTEHMS], IIEPBBIN 3aKOH
TEPMOJMHAMUKH, 3aKOH
COXpaHEHHS JIEKTPUIECKOTO
3apsja, 3aKOH COXpaHEeHUs
SHEPTHH) U OTPAaHUYEHHOCTh
WCIIOJIb30BAHMS YACTHBIX
3aKOHOB; AaHAJTM3UPOBATH
(hU3MIeCKue MpOoIeCCHl,
WCIIOJIB3YSI OCHOBHBIE
TTOJTO’KEHUS, 3aKOHBI 1
3aKOHOMEPHOCTH:
OTHOCHUTENBHOCTh
MEXaHHUYECKOI 0 JIBU)KEHUS,
(hopMyJibl KHHEMAaTUKU
PaBHOYCKOPEHHOT0
TBIDKEHUS, TIPEoOpa3OBaHMS
Tlanunes ayis ckopocTy U
IepeMelIeHNUs, TP 3aKOHa
HpioToHa, mpuHUUI
OTHOCHUTENbHOCTH [ anues,
3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI
COXpaHEHMs UMITYJIbCa U
MeXaHUUYECKOH 3HEPTHUHU CBSI3b
paboThl CHIIBI C U3MEHEHUEM
MEXaHUYECKOU SHEPTUH,
YCIIOBUSI PABHOBECHS
TBEPAOTO TEJA; CBSI3b
JaBJICHNUS UACAIBHOTO rasa co
cpenHell KHHETUYECKOM
SHEpruey TemioBOro
JBIDKEHHS U KOHIIGHTpaLen
€ro MOJIEKYJ, CBSI3b
TeMIIEpaTypbl BELIeCTBA CO
cpenHel KUHETUYECKON
SHEPruen ero 4yacTul, CBs3b
JaBJICHNS UACAIBHOTO rasa C
KOHILIEHTpaLMeil MONIeKyI U
€ro TeMIepaTypou,
ypaBHeHue MeHzeneeBa-
Knaneiipona, nepBblii 3aKoH
COXpaHEHMsI DHEPTUU B

KBaHTOBOW (DU3HMKH IS
aHanu3a u O0bSICHEHUS
SIBIICHUI MUKpPOMUDA,
MaKpoOMHUpa U MEramupa,
pasnuvaTh yCIOBUS
(rpanuIpl, 00IACTH)
MPUMEHUMOCTH
(hM3NYecKUX 3aKOHOB,
[MOHUMATh BCEOOIHit
XapakrTep
(hyHIIaMEHTAJILHBIX 3aKOHOB
(3aKOH coxpaHeHus
MEXAHUYECKON SHEPIUH,
3aKO0H COXpPaHEHUS
HMITYJIbCa, 3aKOH
BCEMHUPHOTO TATOTEHUS,
IIEPBBIA 3aKOH
TEPMOJAMHAMUKH, 3aKOH
COXpaHEHUS
JIIEKTPUIECKOT0 3apsiia,
3aKO0H COXpaHEHUS
SHEPTHUH) U
OrPaHHYCHHOCTh
HCIIOJIb30BAHMS YaCTHBIX
3aKOHOB; aHAIM3UPOBATH
(hu3HYECKHUE MPOIIECCHI,
WCTIOJIb3YS OCHOBHBIE
TIOJIOXK EHWISI, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCHUTEIHHOCTH
MEeXaHUYEeCKOT O IBHKEHWIS,
(hopMyITbl KHHEMATHKN
PaBHOYCKOPEHHOTO
JIBUKEHUS,
npeoOpazoBanus I amues
JUTSE CKOPOCTH U
TepeMeIIeHus, TpU 3aKOHa
Hprotona, npuHIun
OTHOCUTEILHOCTH I ammies,
3aKOH BCEMHUPHOTO
TATOTEHWSI, 3aKOHBI
COXpaHEHUS UMITYJIbCa U
MEXaHUYECKOU 3HEPTrUun
CBsI3b Pa0OTHI CHIIBI C
WU3MEHEHHEM MEXaHUYECKOU
SHEPTHH, YCIOBUS
PaBHOBECHS TBEPJIOTO TENA;
CBSI3b JIABIICHUS
U7eaJbHOro ra3a co
cpenHel KUHETHYECKOH
SHEprHel TerI0BOro
JIBUKEHUS U
KOHIICHTpAIUEeH ero
MOJIEKYJI, CBSI3b
TEMIIEpaTyphl BEIIECTBA CO
cpenHel KUHETHYECKON
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TEIUIOBBIX IpOIleccax; 3aKOH
COXpaHEHHUs JIEKTPUIECKOT O
3apsina, 3akoH KyroHa,
MMOTEHIIMATbHOCTD
3JEKTPUYECKOTO MO,
TIPUHIIMII CYTIEPIIO3UIIUU
3IIEKTPUUYECKUX TIOJIEH,
3akona Kynona; 3axonsr Oma
JUIA y4acTKa IeTH U s
3aMKHYTOH AJIEKTPUYECKON
enw, 3akoH Jxoyns- Jlenua,
3aKOH 3JIEKTPOMAarHUTHOU
WHIyKUUH, npasuwio JleHna,
MOCTYJIAThI CELUAIbHON
TEOPUH OTHOCHUTEIBHOCTH
OWHIITENHA, YypaBHEHUE
OUHIITEHHA IS
dbotoaddexTa, MepBwIii U
BTOpPO# noctynartsl bopa,
TIPUHIIAIT HEOTIPEAETIEHHOCTH
[etizenOepra, 3aKoH
COXpaHeHWUs 3apA/a,
MacCOBOT'O YHCIIa U DHEPTUU B
AEPHBIX PEAKIINAX, 3aKOH
PaaMoaKTUBHOTO pacmaja

SHEepruen ero YacTHIl, CBA3b
JIaBJIEHUS UJEaIbHOrO ra3a
C KOHLIEHTpaLe MOJIeKy
U €ro TeMIepaTypoH,
ypaBHeHue MeHneneeBa-
Knaneiipona, nepBblii 3aK0H
COXpaHEHUs SHEPTuu B
TEMJIOBBIX Mpolleccax;
3aKOH COXpaHEHHUS
3JIEKTPUUECKOro 3apsija,
3akoH Kymona,
MOTEHI[UATBbHOCTh
3JIEKTPUYECKOT0 IO,
MPUHINIT CYHEPIIO3UIIHH
3JIEKTPUUYECKUX TOJIEH,
3akoHa Kymona; 3aKoHbI
OmMa 151 ygacTKa IenH |
JUISL 3aMKHYTOU
3JIEKTPUYECKON 11eNH, 3aKOH
Hxoynda- Jlenua, 3akoH
3JIEKTPOMAarHuTHON
WHIYKIUY, IpaBuiio JleHna,
MOCTYJIAThI CIIeUaIbHON
TEOPHH OTHOCUTEIHHOCTH
OWHIITENHHA, ypaBHEHNE
DOHWHIITEHHA [UIS
horoaddexra, MepBbIi U
BTOpOM moctysatel bopa,
TIPUHIIATT
HEOIPEIeIIEHHOCTH
T'eit3enOepra, 3aKoH
COXpaHEeHHs 3aps/a,
MacCOBOTO YHUCIIA U
SHEPTHH B SIIEPHBIX
peaKIusxX, 3aKOH
PaMOaKTHUBHOIO pacrajia

c(hopMUPOBAHHOCTH 116 YMETH: Ilpakxmuuecku | Oxk3amen
YMEHHH MPUMEHSTh MPUMEHSITh e pabomol
OCHOBOTOJIAraloIne OCHOBONOJIATral0IIKe
aCTPOHOMHUYECKHUE ACTPOHOMUYECKHUE
MOHSATHS, TEOPUU U 3aKOHBI MOHSTHSI, TEOPUU U
JUI aHaIu3a U 00bACHEHUS 3aKOHBI JJISl aHAIIM3a U
(hM3UYECKUX MPOIIECCOB 00BICHEHUS (PU3HICCKUX
MIPOUCXOISIINX Ha 3BE3/1aX, MIPOIIECCOB
B 3BE3/IHBIX CUCTEMAX, B HIPOMCXOIAIINX Ha
MEXTaJaKTHYeCKOH cpee; 3B€3/1aX, B 3BE€3/IHBIX
JBYDKEHUS] HEOECHBIX TeT, cucreMax, B
HBOJIIOLIUH 3BE3/1 U MEXTaJIaKTUIECKO N
Bcenennoii cpene; IBMKEHUS
HEOECHBIX Tell, YBOJIIOLUU
3Be311 U BeeneHHOM
c(OpMHUPOBAHHOCTh 177 YMETh: Ilpaxmuuecku | Sx3amen
YMEHUH Hccae10BaTh U UCCIIeI0BaTh U e pabomul
aHAJIM3UPOBATh aHaJM3UPOBATh
pa3HooOpa3HbIe pa3HooOpa3HbIe
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(dbusnueckue SBICHUS U
CBOMCTBA 0OBEKTOB,
MIPOBOJIUTH
CaMOCTOSITENIbHbIE
UCCIIEIOBAHUS B PEATIbHBIX
1 J1ab0PaTOPHBIX
YCIIOBHSIX, YATATh U
aHAJM3UPOBATH
XapaKTEePUCTUKH MPUOOPOB
U YCTPOUCTB, OOBSICHATH
MIPUHIIMITBI KX pabOTHI

dbuznyecKue SBICHUS U
CBOICTBa 00BEKTOB,
MIPOBOJHTH
CaMOCTOSTEIIbHBIC
UCCIICIOBAHMS B
pEATBbHBIX U
1a60paTOPHBIX YCIOBUSIX,
YUTATh U aHATU3UPOBATH
XapaKTePUCTHKU
npuOOpPOB U YCTPOMCTB,
OOBSACHATH PUHITUTIBI UX

paboThI
c(hopMUPOBAaHHOCTH 118 YMETH: Ipakmuuecku | Ox3amen
MPEACTABICHUIN O METOIaxX CaMOCTOSITEIbHO e pabomwi
MOJTy4SHUST HAYUYHBIX dbopmyIupoBaTh 1eTh
ACTPOHOMHYECKUX 3HAHUU; uccieaoBaHus (MPOeKTa),
BJIaJICHUE YMECHUSIMU BBIJIBUTATh THUIIOTE3bl HA
CaMOCTOSITEJILHO OCHOBE 3HAHUS
(dbopmynupoBaTh LieIb OCHOBOTNOJIATAI0IIUX
uccneaoBaHus (IPOeKTa), bu3nIecKuX
BBIJIBUTATh THIIOTE3bI HA 3aKOHOMEpHOCTEN u
OCHOBE 3HaHUS 3aKOHOB, TIPOBEPSATH WX
OCHOBOTOJIAraloIINX AKCIIEPUMEHTATbHBIMU
(bu3UIeCKUX CpeIcTBaMu;
3aKOHOMEPHOCTEH U IUTAHUPOBATh u
3aKOHOB, IPOBEPSTH UX IPOBOAUTH  (pU3MUECKHE
AKCIEPUMEHTAIbHBIMU 9KCIIEPUMEHTHI,
CpeICTBaMU; MJIAHUPOBATH OTIMCHIBATh u
Y IPOBOAUTH (hr3HUECKUE aHAIU3UPOBATH
AKCIEPUMEHTHI, OMUCHIBATH MOJIy4YEHHYIO npu
Y aHAJIU3UPOBATh BBITIOJTHEHUH
MOJIyYECHHYIO TpU JKCIIEPUMEHTA
BBITIOJTHEHUH uH(pOpMaILIHIO,
JKCIEPUMEHTA OTIPEIeIIATh
nH(pOpPMALINIO, OIIPEIEIATh JIOCTOBEPHOCTh
JIOCTOBEPHOCTh MOJIYYEHHOTO pe3ynabTaTa
MOJIyUEHHOTO pe3ylbTaTa
chOpMUPOBAHHOCTh 119 YMETD: Ipakmuuecku | Ix3amen
YMEHHUS pelIaTh pacueTHbIC peliaTh pacyeTHbIC e pabomol

3aJ1a4 C SBHO 33JaHHON U
HESIBHO 3aJJaHHOMU
¢u3nveckoil MosIeNbIO: Ha
OCHOBaHUU aHAJIN3a
yCJIOBHS BBIOMPATh
¢bu3nyeckue Moaeny,
oTBeYarolue TpeOOBaHUAM
3a/1a4u, IPUMEHSATh
(bopMyIbl, 3aKOHBI,
3aKOHOMEPHOCTHU U
MOCTYJaThl (PU3UUECKUX
TEOPUH NpHU
HCIIOJIb30BAHUU

3aJauy C SIBHO 3a/IaHHON
U HESIBHO 3a/IaHHOMN
bu3nueckoit MosieNnbIo:
Ha OCHOBAaHUM aHAJIN3a
yCIOBHS BEIOMPATH
¢dusudeckue Moaeny,
OTBEYAIOLINE
TpeOOBaHUAM 33/1a4H,
OPUMEHATH (HOpPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTHU
U TIOCTYJIAThI
du3nUecKux Teopuil mpu
MCII0JIb30BAHUU
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MaTeMaTUYECKUX METOJIOB
pelieHus 3a1a4, IPOBOJAUTD
pacueTsl Ha OCHOBAHUU
HUMEIOLIUXCS JaHHBIX,
aHaAJIN3UPOBATh
pe3yabTaThl U
KOPPEKTUPOBATh METO/1bI
pELIEeHUs C yIETOM
MIOJIyYE€HHBIX PE3YyJbTaTOB;
pelaTh KaueCTBEHHbBIE
3aaun, TpeOyromue
IIPUMEHEHHUSI 3HAHUU U3
Pa3HbIX pa3eaoB
LIKOJIBHOTO Kypca (pU3UKH,
a TaKKe UHTErpaluu
3HaHUH U3 JPYTUX
MIpeIMETOB
€CTECTBEHHOHAyYHOTO
LMKJIa: BBICTpAUBaTh
JIOTUYECKYIO LIEMOYKY
paccyXJI€HHUI C ONIOPOH HA
M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3UYEeCKue SIBICHUS

MaTEMaTHYECKUX
METOJIOB peUIeHMs 3a/1a4,
IIPOBOAMTH PacyeThl HA
OCHOBAHUU UMEIOLIUXCS
JTAaHHBIX, aHAJTU3UPOBATH
pe3yNbTaThl U
KOPPEKTUPOBAaTh METO/IbI
pELIEHUs C YYETOM
MOJIy4YEHHBIX
pe3yJIbTaTOB; peuIaTh
KayeCTBEHHbIE 33]1auH,
TpeOyIoImKe MPUMEHEHUS
3HAHUH U3 Pa3HbBIX
pa3zesioB UIKOJIHOTO
Kypca (pU3HKH, a TaKKe
WHTErpalluy 3HAaHUU U3
JIPYTUX IPEIMETOB
€CTEeCTBEHHOHAayYHOTO
IIUKJIa: BBICTPauBaTh
JIOTUYECKYIO LEMOUKY
pacCyxJIEHHI C OTIOPOM
Ha U3y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U
bu3ndecKue BICHUS

c(hopMUPOBAHHOCTH 1710 YMETBD: ananuzupoBats | [lpakmuuecku | Ok3amen
YMEHUN aHATM3UPOBATh U Y OLICHHUBATh e pabomwi
OLIEHUBATh MOCJIEACTBUA MOCJIEACTBHUA OBITOBOM 1

OBITOBOM U MPOU3BOJACTBEHHOMN
MIPOM3BOICTBEHHON JIeITEILHOCTH YeJIOBEKa,
JIEeITEILHOCTH YeJIOBEKa, CBSI3aHHOI C

CBSI3aHHOU C (PU3HYECCKUMU bu3nIeCKUMU

MpoIIeCCaMu, C IMO3UITHI MIPOIIECCaMHU, C IMTO3UITUI
9KOJIOTHYECKOH 9KOJIOTHYSCKOM

0€e30I1aCHOCTH; 0€e30I1aCHOCTH;

MpeJICTaBICHUN O MPEJCTaBICHUN O

panroHaIbHOM paroHaIbHOM
MIPUPOIOTIONIL30BAHHH, & MIPUPOIOTIONH30BAHNH, &

TaKKe pa3yMHOM TaK)Ke Pa3yMHOM

HCII0JIb30BaHUHU HCIOIb30BaHUU

JOCTHKEHUIN HAYKH U JTOCTHKEHUI HayKu U

TEXHOIOTHH 1A TEXHOJIOTUH IS

JAIbHEHNIIEro pa3BUTHS JaNbHENIIEro pa3BUTHS
YeJI0BEUECKOro 00IIecTBa YEeJI0BEUECKOT0 00IIeCTBa

OBJIaJICHUE Pa3THYHBIMH 111 3HATD: IIpakmuuecku | Jkzamen
crocobamMu paboTHI ¢ CIocoOBI paboThI ¢ e pabomul

nHpopMaruei pruzmaeckoro
CoJiepKaHus C
UCTIOJIb30BaHUEM
COBPEMEHHBIX
WH(POPMAITMTOHHBIX
TEXHOJIOTUH, pa3BUTHE
YMEHHH KPUTHYECKOTO

uHpopMaIuen
(hr3IUECcKOro CONEpIKAHUS C
HCITOJIb30BaHUEM
COBPEMEHHBIX
WH()OPMAITMOHHBIX
TEXHOJIOTHUH
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AHAJIN3a U OLEHKH
JIOCTOBEPHOCTH OJIy4aeMON
nH(pOopMaLUH

OBJIAJICHUE 112 YMETH: Ilpakmuuecku | Ix3amen
OpraHu3alMOHHBIMU U CaMOCTOSITEILHO e pabombwi
M03HABATEIHHBIMH npruoOperaTh HOBBIC

YMEHUSIMU 3HaHMSI B IIpoLiecce
CaMOCTOSITEJIBHOTO BBITIOJTHEHUS TIPOCKTHBIX
proOpeTeHUsT HOBBIX U y4eOHo-

3HAHUU B IIpolLecce UCCIIEIOBATENBCKUX

BBITIOJTHEHUS TIPOCKTHBIX H pabot, paboTaTh B

yueOHO- TPYIIIE C BHIIOJHEHUEM
HCCIIEI0BATENbCKUX padoT, Pa3TUYHBIX COMATLHBIX

YMEHHSIMH paboTaTth B poJieil, palnOHAIBHO

TPYIITE C BBHITIOJTHEHUEM pacnpenensiTh

Pa3IMYHBIX CONMATBHBIX NeSITEeITBHOCTD B

poJel, IMIaHUPOBATh HECTAHJIAPTHBIX

paboTy rpymibl, CUTYalUsX, aJICKBAaTHO

paloHaIbHO OIICHUBATbh BKJIA]

pacnpenensirtb KaXI0TO U3 YYaCTHUKOB
JeSATENbHOCTD B TPYIIIBI B pEeIICHHUE

HECTaHIapTHBIX paccMaTrpuBaeMon

CUTYaIUsX, aJ€KBaTHO po0OIeMbl

OIICHUBATh BKJIAJ KaXJI0TO

U3 YYACTHUKOB TPYIIIHI B

pelieHue

paccMaTpuBaemMoi

poOIIeMBI

c(hopMUPOBAHHOCTH 1113 3HATD: Ilpakxmuuecku | Ox3amen
MOTHUBAIIMH K OymyIieit MOTHUBAIIMU K OymyIiei e pabomwi
npodeccruoHaIbHON npodeccuoHanbHOI

NEeSITEeNIbHOCTH T10 JeSITeNIbHOCTH 110

CHEIHATLHOCTIM (PU3UKO- CHEIHNAIbHOCTSIM

TEXHUYECKOTO Mpodus

(U3UKO-TEXHUIECKOTO
npo st
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