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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
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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
ACTPOHOMMH U
acTpou3uKHU

Oransl pa3BUTUSA acTpoHOMUU. [IpHuKiIagHOE 1 MUPOBO33PEHUYECKOE
3HaueHue acTpoHoMuu. Bua 3Bé3qHoro Heba. Co3Be3nus, spKue
3Bé3I[LI IIJTAHETBI, UX BUAUMOC IBUXKCHHUC. Coaxeynas cuctemMa

6. TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O IIPEJIMETA

Ne HanmeHoBaHMe pa3je/ioB U TeM Bcer Jlekuust | IlpakTuy
n/n o ecKue
padoThI

Pazjnen 1. Mexanuka 40

1. Tema 1. Kunematnka 16 8 8

2. Tewma 2. Jlunamuka 12 6 6

3. Tema 3. 3aKOHBI COXpaHCHHS B MEXaHHKE 12 6 6

Pa3nea 2. MogekyJsipHasi pu3nka v TepMOIHHAMHUKA 24

4. Tema 4. OCHOBBI MOJIEKYISIPHO-KMHETUYECKOM 12 6 6
TEOPUU

5. Tema 5. OcHoBbl TepMoMHAMHUKH 12 6 6

3a | cemecTp 64 32 32

Pa3nen 3. DieKTpoAMHAMHUKA 30

6. Tema 6. DnekTpocraTuka 10 2 8

7. Tewma 7. TlocTrosiHHBIN 2nekTpuyeckuit TokK. Toxku | 10 2 8
B Pa3JIMYHBIX Cpeaax

8. Tema 8. MaruutHoe noJie. DJIeKTpOMarHUTHAS 10 2 8
WHIYKINS

Paznen 4. Kosie0anusa 1 BOJIHBI 16

9. Tema 9. Mexanndeckue 1 IEKTPOMarHUTHBIC 8 2 6
KoJIeOaHus

10. | Tewma 10. Mexanuueckue v 3JEKTPOMarHUTHBIC 8 2 6
Bousnbl

Paszgen 5. OnTuka 12

11. | Tewma 11. 'eomerpuueckas onTuka. 6 2 4

12. | Tewma 12. BoaHOBas onTHKa. 6 2 4

Paszjnen 6. KBanToBasi m sinepHasi pusznka 12

13. | Tema 13. DnemMeHThl KBAaHTOBOW ONTHUKH 6 2 4

14. | Tema 14. Ctpoenue atoma. ATOMHOE SIAPO. 6 2 4

3a |l cemecTp 70 18 52

UTOI'O 134 50 84

[Ipu peanuzanum coaepkaHusi 001IE00pa30BATEIBLHOIO Y4YeOHOro MpeamMeTa
«Duzukay B mpeaenax ocsoerust OIIOII CI1O na 6a3e ocHOBHOTO 00111er0 00pa3oBaHUs
¢ moiaydeHueM cpeanero oomero oopazoanus (ITIIICC3):

Bun yueOHoi#t padoTbl

O0BeM yacoB

O0bem 00pa3oBaTe1bHOI NPOrpaMMbl

191
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O0s13aTes1bHAsA ayIMTOPHAs yueOHas1 Harpy3Ka (Bcero) 134
B TOM YHCJIE:
JEKIUU 50
IIPaKTUYECKHUE 3aHITHS 84
1a00paTOpHBIC 3aHATHS Y4eOHbIM TIIaHOM
HE MPETyCMOTPEHO
Camocmosmenvhas paboma ooyuaowe2ocs 41
Kouncyromayuu 8
Ilpomesrcymounas ammecmayun 6 hopme 3IK3amena 8

7.YYEBHO-METOANYECKOE N MATEPUAJ/IbBHO-TEXHUYECKOE
OBECHHEYEHMUME ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

7.1. Onucanue mamepuanbHO-mexXHUYECKOll 06a3vl, HEOOXOOUMOUL 014
ocyuiecmenenus o0pazo6amenbHozo npoyecca

OcHallIEHHOCTDH CHeHAJLHBIX
NOMEIEHNA ¥ TNOMEIIeHui s
CaMOCTOSITEILHOM padoThI

HaumeHoBaHnue cnenquaJbHBLIX IOMELICHU U

Ne i/t . o
NMOMeIleHUH VIS CAMOCTOSITEIbHOI PadoThI

V4eOHas ayauTopus Ul MPOBEAEHU 3aHAThi BeeX | 1. Jlocka yueOHas

BHUJIOB, I'PYNIIOBBIX M HHAWBUYAJIBHBIX 2. Pabouee mecTo mpernogaBaTest
KOHCYIbTAIlHH, TEKYIICTO KOHTPOIIA 1 3. KommiekT yueOHoi Mmebenu Ha 25
MPOMEXYTOUYHON aTTeCTaIlNu: -
1. 414056, Actpaxanckas 001acThb, TOPOJACKOH OKPYT 4.CTanHOHAPHbI MyJTHTHME THITHBI

ropox AcTpaxaHb,
yi. Tatummesa, ctpoeane 18a, 41,5 xkB.M.,
3 srax, moMmemeHue Ne 310

KOMIUIEKT (IPOEKTOP, IKPaH)
5. Hoctyn x wuHpOpMalmoHHO —

TEJIEKOMMYHUKAIIMOHHOU ceTu
«uTepuer»
[Tomemenre st CaMOCTOATENBHON H 1. Kommutext yuebHoi mebenu Ha 50 gen.
BOCTIMTATEIIbHON PabOTHI: 2. KomrutexT yueOHO-HaTrISITHBIX
414056, ActpaxaHckas 00J1acTh, TOPOJCKONW OKPYT | TOcoOni
ropox ActpaxaHb, 3. KommbroTeps! - 8 miT.
2. r. AcTpaxaHs, 4. CtauuoHapHBIA MyJIbTUMEIUUHBIN
yn. TatumeBa, crpoerne 18a/1, 221,1 kB.M., KOMILIEKT (TIPOEKTOP, SKPaH)
2 sTax, nomeuienue Ne 7 5. Hoctyn k nHPOPMAIHOHHO-
TEJTeKOMMYHUKAIIMOHHOH CeTH
«uTepHeT»
7.2. Pekomenoyemasn numepamypa
a) OCHOBHAA yueOHan Tumepamypa:
1. Yakak A.A. ®uzuka. Ou3ndYecKkue OCHOBBI MEXaHMKH : y4eOHOE mocoOue i

CIIO / Yakak A.A.. — Capatos : [Ipodo6pazosanue, 2020. — 180 c. — ISBN 978-5-
4488-0673-5. — Tekct : snektponHbIid // [{udpoBoii oOpa3zoBarensHbii pecypc PR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/91903
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2.  Yakak, A. A. ®uzuka. DIEKTpUUECTBO U MarHeTU3M : yueoHoe nocooue st CI10
/ A. A. Yaxkak. -Caparos : [Ipodo6pazoBanue, 2020. - 237 c. - ISBN 978-5-4488-0675-
9. -Tekcr : anexktponHslii // Lludposoit oopazoBarenbsHslil pecypc IPR SMART : [caiiT].

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

3. Jleryta, C. H. ®usuka. Dnekrpoctatuka : yueoHoe nocodue mis CIIO / C. H.
Jleryta, A. A. Yakak. — Capatos : [IpodobpazoBanue, 2020. - 177 c. - ISBN 978-5-
4488-0591-2. -Tekct : anextponHbid // LudpoBoit obOpazosarenbvHbiii pecypc PR
SMART : [caiit]. - URL: https://www.iprbookshop.ru/92190

4, JleryTta, C. H. ®usuka. MonexkynspHas ¢usuka : yaeonoe nocodue jist CI10 / C.
H. Jleryta, A. A. Yakak. -CapatoB : [IpodobpazoBanue, 2020. - 231 c. - ISBN 978-5-
4488-0611-7. -Tekct : snextponubii // Ludposoit oOpazoBarenbHblii pecypc PR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/92189

0) OonoanumenvHana yueOnan 1umepamypa.

1. Tpobumenko E.E. ®usuka: mpakThuecKue 3aJaHusl I TMOJATOTOBKH K
IIEHTPAITM30BaHHOMY TeCTUpOBaHMIO U 3k3ameny / Tpodpumenko E.E., llenenkorC.H..-
Munck: TerpaCucteme, 2010. - 252 c. -ISBN 978-985-470-975-8. - Texkcr:
anekTpoHHkIi // IPR SMART: [caiit].- URL.: https://www.iprbookshop.ru/28274

8) nepeuens yueOHo-MemoouuecKozo obecneuenus:
1. Tromronosa C.C. YMII «®Pu3uka» 1 npakTUYECKUX 3aHATUN. ACTpaxaHb.
KCud AI'ACY.2023 1. —32c.

2) uHmepHem-pecypcol:

0) 371eKMPOHHO-0UDIUOMEYUHBIE CUCIEMBL:
3. DNEKTPOHHO-OMOINOTEUHAS cucreMa «IPRbooks»
(http://www.iprbookshop.ru/)
8.0COBEHHOCTHU OPTAHU3ALNU OBYYEHUSA AJI1sd UHBAJINIOB U
JINL C OTPAHUYEHHBIMHU BO3MOXKHOCTSAMU 3JOPOBbS
Jnst  oOydarommxcss W3 4YHCIa WHBAIMIOB H JIIl C OTPAHHYCHHBIMHU
BO3MOXHOCTSIMU 3/I0POBbsI HA OCHOBAaHUH MHCHMEHHOTO 3asBIICHUS YUCOHBIA TPEeIMET

«@u3nka» peanuszyercs C Y4YEeTOM OCOOCHHOCTEeW MCUXO(U3NUYECKOTrO PpPa3BUTHS,
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WHJIMBUIYaJIbHBIX BO3MOXXHOCTEH M COCTOSIHUS 370pOBbs (Jajiee — MHAUBUAYATbHBIX

0COOEHHOCTEH).

9. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

HPEAMETA

PesyabTaTsl 00yyeHus
(IMYHOCTHBIE,
npeaMeTHbIe,
MeTanpeaMeTHbIe)

Kon
pe3yJbT
aToB

IIpoBepsiemble ymeHust
U 3HAHUSA

®opMbI U METOABI
KOHTPOJISA ¥ OLIEeHKH
pe3yabTaToB 00y4eHust
Texkymuit | IIpomexxyrounas
KOHTPOJIb | aTTecTanus

Jluunocmmuote mpydoeozo eocnumanus.

TOTOBHOCTB K TPYAY, JI 23 Dopmupyromes 3a cuem noCmasieHHbIX yeell U
0CO3HAHHE [IEHHOCTH B0CNUMAMENbHBIX 304 HA 3AHAMUSIX.
MacTepCTBa, TPYA0JII00He

TOTOBHOCTH K aKTHBHOMU JI 24 Dopmupyromes 3a cuem noCmasieHHbIX yeell U

JESITENILHOCTH
TEXHOJOTUYECKON 1
COITHAITBLHOM
HaIpaBJIEHHOCTH,
CIIOCOOHOCTD
WHUIMUPOBAT,
IJIAaHUPOBATh U
CaMOCTOSTEIIEHO
BBIMNOJIHATH TaKyIO
JIeITeTLHOCTh

60CNUMAMENbHBIX 3A0aY4 HA 3AHAMUSX.

Jluunocmmuoie IK0102UUECKO20 6OCRUMAHUA:

IJIAHUPOBAHUE U
OCYILIECTBJICHUE JICUCTBUIA
B OKpYKaIOIIIEeH cpesie Ha
OCHOBE 3HaHMA Liesei
YCTOMYHMBOTO Pa3BUTHUS
YyeJI0BEYESCTBA

JI 28

Dopmupyromes 3a cuem noCmagienHbIX yeel U
80CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

AKTUBHOE HEIPUSTHE
JIEUCTBUH, MPUHOCAIIINX
BpeJl OKpYXarolen cpesie

JI 29

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

YMEHHE  IIPOTHO3UPOBATh
HeOIaronpusTHbIE
JKOJIOTUYECKHE
MIOCJIEACTBUSA
MpEANPUHUMAEMBIX
JNEUCTBUMN, TPEAOTBPAIATh
ux

JI 30

(DopMupyiomCﬂ 3a cyem nocmdaeleHHblX ueﬂed u
60CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

Jluunocmmnote UCHHOCMU HAYUYHO20 NO3HAHUAS

OCO3HAaHHUC OCHHOCTHU
HaquOﬁ JACATCIIBHOCTH,
TOTOBHOCTL OCYHICCTBIIATH
IPOCKTHYIO U
HCCIICA0BATCIBLCKYIO

JI 34

Cbopmupyiomc;z 3a c4yent nocmaeieHHblx Lle]leﬁ u
B0CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.
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JIeATEbHOCTD
VHJIUBUIyAJIbHO U B

rpynme

Memanpeomemnuoie:

0azoevle no2uuecKue oelicmeun:

BBIABJISITH 3aKOHOMEpHOCTH | M4 YMETh: IIpakmuuecku | sK3amen
Y MIPOTHBOPEYHS B pacKpbIBaTh e pabombwl
paccMaTpuBaeMbIX 3aKOHOMEPHOCTH
SIBJICHUSIX MIPOTUBOPEYUS B
paccMaTpuBaeMbIX
(bU3HYECKUX SIBJICHHIX
0azoevle uccnedosamenvCcKue 0elcmeust:
BJIAJIETh HABBIKAMHU M7 YMETB: Ilpakxmuuecxku | sx3amen
y4eOHO- dbopMUpPOBATH HAYYHOTO | € pabomul
HCCIIeN0BATEIIHLCKOM 1 THUIIA MBIIIICHUS,
MPOEKTHOM AESATEIbHOCTH, BJIAJIETh HAYYHOU
HaBBIKAMU Pa3pEIICHUS TEPMUHOJIOTHEH,
npoOiem KIJTFOUEBBIMH TIOHATHSIMHU
¥ METO/IaMH;
CrOCOOHOCTH ¥ TOTOBHOCTh | M 8 YMETH: Ilpakxmuuecku | sx3amen
K CaMOCTOSATEIILHOMY CTaBUTh U e pabomwl
MMOMCKY METOJIOB PEIICHUS dbopmyIHpoBaTh
MPaKTUYECKUX 3ajad, coOCTBEHHBIE 3a/1a41 B
MPUMEHEHHIO Pa3IMYHbIX 00pa3oBaTeNbHOMN
METO/I0B O3HAHUS JEeSITEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;
npuHamue cedsa u Opy2ux aroeii:
BBIOMpATh TEMATHKY H M 32 YMETh: Ilpakmuuecxku | Sx3amen
METO/IbI COBMECTHBIX MpUHUMATD cebs, e pabomoi
JNEUCTBUM ¢ y4eTOM 001X MOHUMas CBOU
HUHTEPECOB, U HEJOCTaTKU U
BO3MOXHOCTEH KaxJI0T0 JIOCTOMHCTBA
YJieHa KOJUIEKTHUBA
YHU8epcaibHble pezyiAmusHble 0elicmeus:
CAMOOpP2aAHU3AUUA:
CaMOCTOATENBHO M 38 YMETD: Ipaxmuuecku | s3x3amen
OCYILIECTBIISITh -CaMOCTOSITEIIbHO e pabomol
M03HABATEIbHYIO OCYIIIECTBIISATH
JeSITeNIbHOCTb, BBISIBIISITh MO3HABATEIbHYIO
MpoOIeMbl, CTABUTh U JeSITEIbHOCTD, BBISIBIISITh
bopMynupoBaTh poOJIeMbl, CTaBUTh U
cOOCTBEHHBIE 33/1a41 B dbopMynupoBath
oOpa3oBaTesbHON coOCTBEHHBIE 3a/1a41 B
JEeSATENbHOCTH U o0Opa3oBaTeNbHOMN
KU3HEHHBIX CUTYalLIUSIX. JeATEIbHOCTH U
YKW3HEHHBIX CUTYaIMIX
npeomemmubole:.
c(OPMHUPOBAHHOCTH 111 3HATD: Ilpaxmuuecku | Sx3amen
MTOHUMAaHWUSI pOJIH (PU3UKU B e pabomul
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SKOHOMHYECKOH,
TEXHOJIOTMYCCKOM,
COLMAIBHOM M ATUYECKOU
chepax JeSITeTbHOCTH
YEJIOBEKa; pOJIM M MecTa
¢u3MKH B COBpPEMEHHOMU
HAay4HOW KapTHHE MHPA;
ponu aCTPOHOMHUU B
MPAaKTUYECKOM
JEATENBHOCTH YEJIOBEKa U
JAJIbHENIIEM Hay4HO-
TEXHUYECKOM Pa3BUTUH

-3HaueHne (uU3MKu B
SKOHOMMYECKOMH,
TEXHOJIOTHYSCKOM,
COLMAIbHOM U 3TUYECKOU
chepax  AEATETHLHOCTH
YeJI0BEKa; pOJu M MecTa
¢u3uKN B COBpPEMEHHOMU
HAay4YHOU KapTHUHE MHpA;
poiau  acTpOHOMHH B
MPAKTUYECKOU
JIeATEIIbHOCTH YEJI0BEKA U
JAJIbHENIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHU

c(hopMUPOBAHHOCTH 112 YMETB: Ipakmuuecku | dx3amen
CUCTEMBI 3HAHUM O pacrno3HaBaTh e pabomwl
(buznuecKknx duznueckue
3aKOHOMEPHOCTSIX, 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, 3aKOHaX, TEOPHSIX,
JEMCTBYIOIIMX HA YPOBHSIX JIEWCTBYIOIIMX Ha
MHKpPOMHpPA, MaKpOMHUpa u YPOBHSIX MHKPOMHDA,
MeraMupa, peICTaBICHUM MaKpoOMHpa U METaMHpa,
0 BceoOI1IeM xapakrepe MIPEICTABJICHHH O
(hM3UYECKUX 3aKOHOB; BCEOOIIEeM XapaKTepe
MIpe/ICTaBICHUI O bu3NYECKUX 3aKOHOB;
CTPYKTYpE MOCTPOCHHUS MPEJICTaBICHUN O
¢buznyeckoil Teopuu, 4To CTPYKType OCTPOCHUS
MO3BOJIUT OCO3HAThH POJIb ¢buznyeckoil Teopuu, 4To
(byH1aMeHTaJIbHBIX MO3BOJIUT OCO3HATH POJIb
3aKOHOB U MPUHIUIIOB B (byH1aMeHTaJIbHbIX
COBPEMEHHBIX 3aKOHOB U MPUHITUIIOB B
MIPEJICTaBICHUSIX O COBPEMEHHBIX
MIPUPO/Ie, OHSITH IPAHULIBI MPEJICTABICHUSIX O
MPUMEHUMOCTH TEOPUH, pUpoJie, MOHSThH
BO3MOYHOCTH HX FPaHULIBI TPUMEHUMOCTHU
MIPUMEHEHHUS ISl ONTUCAHUS TEOpUid, BO3MOKHOCTH UX
€CTECTBEHHOHAYYHBIX MPUMEHEHHUS JUIS
SIBJICHUU U TIPOIIECCOB OTIMCAHUS
€CTECTBEHHOHAYYHBIX
SIBIIGHUH U MPOIIECCOB
chOpMUPOBAHHOCTh 113 YMETD: Ipakmuuecku | Ix3amen
YMEHHUSI pa3IudaTh yCIOBUS pa3ianyaTth yCIOBHS e pabomol
MPUMEHUMOCTH  MOJelnei MPUMEHUMOCTHU MOJIeNen
buznueckux Tem u buznyecKkux Ten u
MIPOLIECCOB (sBIICHMIA): MPOIIECCOB (SBIEHUIN)
WHEepIHaIbHas cucTema
oTCIHeTa, MaTepuaibHas
TOYKa, PaBHOYCKOPEHHOE
IBIDKEHUE, cBOOOHOE
najgeHue, a0COJIIOTHO
yrpyras nedopmarusi,
aOCOJIOTHO  ympyroe H
abCOJIIOTHO HEYIpyroe
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CTOJIKHOBEHHMS,  MOJEJeH
rasa, >KUJKOCTH U TBEPJIOTO
(KpuCTa/NIMYECKOro)Tena,

HACAIbHOTO rasa,
TOYECYHBIN 3apsn,
OJHOPOJIHOE
AIEKTPUYECKOE moJe,
OJHOPOJIHOE MarHUTHOC
moJe, rapMOHHUYECKHUE
KoJIeOaHUs,

MaTeMaTUYCCKUM MAasSTHUK,
WUJCANbHBIM  NPYKUHHBIN
MAasiTHUK, TapMOHUYECKHE
BOJIHBI, AeaNbHBIN
KoJjeOaTenbHbI  KOHTYP,
TOHKasg JWH3a, MOJIeIeH
aToMa, aTOMHOTO sjpa H
KBaHTOBOM MOJEIIN CBETA

c(hopMUPOBAHHOCTH
YMEHHUS OOBSCHSTH
OCOOEHHOCTH TPOTEKAHUS
buznueckux SIBJICHU:
MEXaHHYECKOE [BUKEHUE,
TEIUIOBOE JBYKEHHE
YJaCTHUI] BEIIIECTBA,
TEIUIOBOE paBHOBecHE,
OpOYHOBCKOE  JIBW)KCHHUE,
muhdy3us, HCIIapeHue,
KUIIEHUE M KOHJIEHCalus,
IUIaBJICHUE u
KpHCTaNIN3a1us,
HaIpaBJICHHOCTb
TeIuIoNnepeiauH,
JIEKTPU3ALUN Tell,
SKBUIIOTEHIMATIBHON
MIOBEPXHOCTHU 3apsKEHHOTO
IIPOBOJIHUKA,
3JIEKTPOMArHUTHOM
MHAYKIMH, CAMOUHIYKLUH,
3aBHCUMOCTH
COIPOTHUBIICHUS
MOJIyIIPOBOJIHUKOB  «pP-» U
«TI-TUIIOBY oT
TeMIepaTypbl, pe30HaHca,
UHTEep(EpEeHINH BOJIH,
mdpakuu, — AUCIEPCUH,
MIOJTHOTO BHYTPEHHET O
oTpaxkeHus, (PoTorIPPeKT,
¢buznyeckue MPUHIUIIBI
CNEKTPAJILHOTO aHalN3a U
paboThI J1a3epa, «anbha-» u

14

VYMETH:
00BACHATL OCOOESHHOCTH
MpOTEeKaHUs (PU3HUECKUX
SIBIICHUI

IIpakmuuecku
e pabomwi

Drzamen
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«bera»  pacmagsl  sAEp,
raMMa-u3JIydeHue siiep;

cOpPMUPOBAaHHOCTh YMEHHUI
MPUMEHSATh 3aKOHBI
KJIaCCUYECKOU MEXaHUKH,
MOJICKYJIIpHON (DU3UKH U
TEPMOANHAMUKHU,
JJIEKTPOAUHAMUKH,
KBaHTOBOW (DU3HMKH JIsI
aHanm3a U OOBSCHEHUS
SIBJICHMM MUKPOMUDA,
MaKpOMHpa U MeTraMHpa,
pazInyaTh yCIOBUS
(rpaHuIBl, 00IaCTH)
MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, ITIOHUMATh
BCEOOIIHIA XapaKTep
(dyHIaMeHTaIbHBIX 3aKOHOB
(3aKoH coxpaHeHUus
MEXaHUYECKOW SHEPTUH,
3aKOH COXpaHCHUS UMITYJIbCa,
3aKOH BCEMHPHOTO
TATOTCHUA, HepBLIfI 3aKOH
TEPMOANHAMUKH, 3aKOH
COXpaHEeHHUS SJIEKTPUIECKOTO
3apsaa, 3aKOH COXpaHEeHUS
SHEPTUH) U OTPAHMICHHOCTD
WCIIOJB30BAHMS YACTHBIX
3aKOHOB; aHAJTM3UPOBATH
(hU3MIeCKue MpoIeCCHl,
WCIIOJNIB3YSI OCHOBHBIE
TTOJTOYKEHU S, 3aKOHBI H
3aKOHOMEPHOCTH:
OTHOCHTEIHHOCTD
MEXaHWYEeCKOTO JIBIKEHUS,
(hopMyITBI KHHEMATHKH
PaBHOYCKOPEHHOTO
IBIDKCHUS, TIPeoOpa3oBaHUS
lanunes ans ckopoctu u
TepeMeIIeHrs, TP 3aKOHa
HeroToHa, mpuHImMn
oTHOcHUTeNbHOCTH [ ammies,
3aKOH BCEMHPHOTO
TATOTEHHUSI, 3aKOHBI
COXpaHEHHS UMITYJIbCa U
MEXaHU4YeCKOW YHEPTHUH CBSI3b
PpaboTHI CHITBI C U3MEHEHUEM
MEXaHUYEeCKOW YHEPTHH,
YCIIOBUSI paBHOBECHS
TBEPJIOTO TENa; CBSI3b
JABJICHUS UAEATHHOTO Ta3a co
cpenHel KUHETUYECKOM
SHEpruei TeNI0BOro
JBUKCHUS U KOHIIEHTpAIUEH
€ro MOJIEKYJ, CBSI3b
TEMIIEPaTyphl BEIECTBA CO

115

YMETB:

MPUMEHSTH 3aKOHBI
KJIACCUYECKON MEXaHHKH,
MOJICKYJIIPHON (DU3UKH U
TEPMOJUHAMUKH,
JJIEKTPOIUHAMHUKH,
KBaHTOBOU (DM3HMKH IS
aHanm3a U 00bSCHEHUs
SIBJICHUA MUKPOMUDA,
MaKpoOMHpPa U MEraMupa,
pasnu4aTh yCIOBUS
(rpaHutpl, o0IacTH)
NPUMEHUMOCTH
(hu3NYecKUX 3aKOHOB,
[MOHUMATh BCEOOIHit
XapakxTep
(yHIaMeHTaIbHBIX 32aKOHOB
(3aKOH COXpaHEeHUs
MEXAHUYECKOW SHEPTHH,
3aKOH COXpaHEHUs
UMITyJIbCa, 3aKOH
BCEMUPHOT'O TATOTCHUS,
IIEPBBIA 3aKOH
TEPMOJUHAMUKY, 3aKOH
COXpaHEHUs
3JIEKTPUYECKOTr0 3apsiza,
3aKOH COXpaHEeHUs
SHEPTUn) U
OIPaHUYEHHOCTh
UCIIOJIb30BAHUS YACTHBIX
3aKOHOB; aHAJIM3UPOBATh
(hu3UIeCKue MPOIIECCHI,
UCIIONB3Ysl OCHOBHBIE
MIOJIOXKEHUS, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCHUTEIBHOCTh
MEXaHUYECKOT0 JBIKEHHUS,
(hopMyIIbl KHHEMAaTUKU
PaBHOYCKOPEHHOIO
JBYDKEHHUS,
npeobOpa3oBanwms [ amnes
U1l CKOPOCTH U
nepeMeLIeHus], TPH 3aKOHa
Herotona, npuanummn
OTHOCHUTEIbHOCTH | amuies,
3aKOH BCEMHPHOT'O
TATOTEHUS, 3aKOHBI
COXpaHEHUs UMITyJIbCca U
MEXaHUYECKOH 3HEpruu
CBSI3b Pa0OTHI CUJIBI C
M3MEHEHUEM MeXaHHUEeCKO
9HEPTUH, YCIOBUS
paBHOBECHs TBEPAOrO TeNa;
CBSI3b JIABJICHUS

Ipaxmuuecku
e pabombwi

Dxzamen
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cpenHell KWHETUYECKON
9HEpruei ero 4acTHll, CBA3b
JIaBJIEHUS UAEATBHOIO rasa ¢
KOHIIEHTpaIel MoJIeKy U
€ro TeMIEepaTypou,
ypaBHeHUe MeHeneeBa-
Knaneiipona, nepBblIif 3aKoH
COXpaHEHHsI SHEPTUU B
TEIUIOBBIX IpoIleccax; 3aKOH
COXpaHEeHHs JIEKTPUIECKOT 0
3apsina, 3akoH KyroHa,
MOTEHIIUATbHOCTD
3JEKTPUUECKOTO MOJIA,
TIPUHIIMII CYTIEPIIO3UIIUU
3IIEKTPUUYECKUX TIOJIEH,
3akona Kynona; 3akonsr Oma
JUTA y4acTKa IeTH U IS
3aMKHYTOH AJIEKTPUYECKON
1enw, 3akoH Jxoynsi- Jlenua,
3aKOH 3JIEKTPOMAarHUTHOU
WHIyKUUH, npasuio JleHna,
MOCTYJIaThl CEUAIbHON
TEOPUH OTHOCHUTEIHHOCTH
OWHIITEHA, YpaBHEHNE
OWHIITEHHA IS
dhotorddexra, mepBEIi U
BTOpOU moctynatel bopa,
TIPUHIIAIT HEOTIPEAETIEHHOCTH
IetizenOepra, 3aKoH
COXpaHeHWUs 3apAa/a,
MacCcOBOTO YHCIIa U DHEPTUU B
SIIEPHBIX PEaKIHIX, 3aKOH
PaaroaKTUBHOTO pacmajia

U7ieaJbHOro ra3a co
CpeaHeNd KUHETUYECKON
3HEepruen TemIo0Boro
JIBIDKEHUS U
KOHLIEHTpauueH ero
MOJIEKYJI, CBSI3b
TeMIIepaTyphl BEIIECTBA CO
cpeaHel KUHETUYECKON
JHEpPruel ero 4acTull, CBA3b
JaBJIEHUA UJeajJbHOro ra3a
C KOHIICHTpaLUEeNd MOJIEKYJI
U €ro TEMIIEPaTypoi,
ypaBHeHUE MeHieneeBa-
Kuaneiipona, nepBblil 3aKoH
COXpaHCHUSA SHECPTHUU B
TEIJIOBBIX MpOIIeccax;
3aKOH COXpaHEHUs
3JIEKTPUUECKOr0 3apsia,
3akoH Kyiona,
INOTCHIIMAJIbHOCTH
3JIEKTPUYECKOTO OIS,
MIPUHIIATI CYTIEPIIO3ULIUH
3JIEKTPUUYECKUX TTOJIEH,
3akoHa KyioHa; 3aKoHbI
Oma 151 ygacTka e 1
JUISL 3aAMKHYTOMH
3JIEKTPUYECKON 11eNH, 3aKOH
Jxoynga- Jlenua, 3aKoH
3JIEKTPOMArHUuTHOU
WHIYKIIWH, TpaBuiio Jlenma,
MOCTYJIATHI CHIEHATEHON
TEOPHH OTHOCUTEIHHOCTH
OWHIITEHA, YpaBHEHUE
DOHWHIITEHHA [UIS
thotoadexra, IepBHIi 1
BTOpOil mocTynatel bopa,
TIPUHIIATT
HEOIPeIeIIEHHOCTH
I'etizenOepra, 3aKoH
COXpaHEeHHUs 3aps/a,
MacCOBOTO YHUCIIA U
SHEPTHH B SIEPHBIX
peaKIusIX, 3aKOH
PaAMOaKTUBHOTO paciajga

chOpMUPOBAHHOCTh
YMEHUI IPUMEHSTh
OCHOBOIOJIAraloIIne
aCTPOHOMMYECKHE
MIOHATUS, TEOPUH U 3aKOHBI
IS aHaJIM3a U OOBSICHEHUS
(U3NYECKUX MTPOLIECCOB
MIPOUCXOIAIINX HA 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX, B
MEXKTATAKTUYECKOH CPEIE;
JIBMDKEHUS] HEOECHBIX TeJ,

116

YMETH:

IPUMEHSTh
OCHOBOIIOJIAT AIOIIHE
ACTPOHOMHYECKHUE
HOHATUS, TEOPUH U
3aKOHBI JUIs aHAJIN3a U
00BsICHEHUS (PU3UUECKUX
IIPOLIECCOB
IIPOUCXOAIINX Ha
3B€3/aX, B 3BE€3/IHBIX
CUCTEMaX, B

Ilpaxmuuecku
e pabomol

Drzamen
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OBOJIIOIIMHA 3BC3]] U

MEXTalTaKTHYECKOU

Bcenennon cpene; IBUKECHUS

HEOECHBIX TEJI, YBOIIOLIMHI

3Be3/1 U BeeneHHOM
c(hOpMHUPOBAHHOCTh 117 YMETh: Ilpakmuuecku | Sx3amen
YMEHHH HCCIIEI0BATh U UCCJIE0BATh U e pabombwi
aHATM3UPOBATH AHATM3UPOBATH
pasHooOpa3HbIe pa3zHooOpa3Hbie
(dbusnueckue SBICHUS U dusznyecKue SIBICHUS U
CBOIiCTBa 0OBHEKTOB, CBOICTBA OOBEKTOB,
MIPOBOIUTH MIPOBOJIHTH
CaMOCTOSITEJIbHBIE CaMOCTOSITEITbHBIE
WCCIICIOBAHUS B PEATbHBIX WCCJICJIOBAHMS B
1 1a00paTOPHBIX peaTbHBIX U
YCIIOBUSX, YATATH U 1a00PATOPHBIX YCIOBUSX,
aHATM3UPOBATH YUTATh U aHATH3UPOBATH
XapaKTEPUCTHKH MPUOOPOB XapaKTePUCTHKU
U YCTPOUCTB, OOBSACHATH npuOOPOB U YCTPOMCTB,
TIPUHITUITBEI KX PaOOTHI OOBSACHATH PHUHITUATIBI HX

paboThI
c(hopMUPOBAHHOCTH 118 YMETH: Ilpakxmuuecku | Ox3amen
TIPEJICTABJICHUIA O METOaxX CaMOCTOSITEILHO e pabomwl
MTOJTYYEHUST HAyIHBIX dbopMyTUpOBaTH ()13
ACTPOHOMUYECKHUX 3HAHUI; ucciaeaoBaHus (MPOEKTa),
BIIaJICHUE YMEHUSIMHU BBIIBUTaTh TUIOTE3bl Ha
CaMOCTOSITEJILHO OCHOBE 3HAHUS
(dbopmMynupoBaTh LieIb OCHOBOIIOJIAT AIOIIUX
uccaeaoBaHus (IPOeKTa), bu3nIecKuX
BBIJIBUTaTh TUIIOTE3bI HA 3aKOHOMEpPHOCTEN u
OCHOBE 3HaHUS 3aKOHOB, TPOBEPATH UX
OCHOBOTOJIAraloIIuX 9KCIIEPUMEHTAJIbHBIMU
buznueckux CpeICTBaMU;
3aKOHOMEPHOCTEH U IUTAHUPOBATh u
3aKOHOB, IPOBEPSTH UX OPOBOAUTH  (PU3MUECKHE
AKCIEPUMEHTAIbHBIMU JKCIIEPUMEHTHI,
CpeICTBaMU; MIIAHUPOBATH OTIMCHIBATh u
Y IPOBOAUTH (hU3HUECKUE aHAJIU3UPOBATH
AKCIEPUMEHTHI, OMUCHIBATH MOJIy4YEHHYIO npu
Y aHAJIU3UPOBATh BBITIOJTHEHUH
MOJIyYE€HHYIO TpU JKCIIEPUMEHTA
BBITIOJTHEHUH uH(pOpMAaIIHIO,
AKCIIEPUMEHTA OTIPEIEeISATh
nH(MOpPMALINIO, OTIPEEATh JIOCTOBEPHOCTh
JOCTOBEPHOCTh MOJIyYEHHOTO pe3ynabTaTa
MOJIYYEHHOTO pe3yNbTaTa
c(OpMHUPOBAHHOCTh 119 YMETh: Ipakxmuuecku | Ox3amen
YMEHHUS pelIaTh pacueTHbIC peliaTh pacueTHbIC e pabomol

3aJ1a4 C SBHO 33JaHHOM U
HESIBHO 33JJaHHOMU
¢u3nvecKoit MoIeNbIO: Ha
OCHOBAaHUU aHAJIN3a
yCJIOBHS BEIOMPATh

3aJauu C SIBHO 33/IaHHON
Y HESBHO 33/IaHHON
du3nUecKoil MoIeNbIO:
Ha OCHOBAaHUM aHAJIN3a
yCJIOBHS BEIOUPATH
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(buznueckue MoIen,
oTBeYaroIMe TpeOOBaHUAM
3aJ1a4uM, IPUMEHSTh
(hOopMyIIbI, 3aKOHBI,
3aKOHOMEPHOCTH U
MOCTYJaThl (PU3UIECKUX
TEOpUH IIpH
HCII0JIb30BAHUU
MaTeMaTHYECKUX METOJIOB
pelieHus 3a1a4, IPOBOJAUTD
pacueTsl Ha OCHOBAHUU
HUMEIOILIUXCS TaHHBIX,
aHAJIN3UPOBATh
pe3ynbTaThl U
KOPPEKTUPOBATh METO/IbI
pEILICHUS C yI4ETOM
MIOJIyYE€HHBIX PE3YyJbTaTOB;
pelaTh KaueCTBEHHBIE
3a1auu, Tpedyromnue
IIPUMEHEHHUSI 3HAaHUU U3
pa3HbIX pa3ienoB
LIKOJIBHOTO Kypca (pU3UKH,
a TaKKe UHTErpaluu
3HAHUM U3 JPYrux
IIPEIMETOB
€CTECTBEHHOHAY4YHOTO
LIUKJIA: BBICTPaUBATh
JIOTHYECKYIO LIEMIOYKY
paccyxJI€HUI C OIOpOr Ha
U3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3nyeckue sIBICHUS

buznYecKue MOJICIH,
OTBEYAIOLI1e
TpeOOBaHUSM 3a/1a4H,
OPUMEHSTH (HOPMYIIHI,
3aKOHbI, 3aKOHOMEPHOCTHU
U TIOCTYJIaThl
(bu3nIeCKUX TEOPHil IpH
UCII0JIb30BAHUU
MaTeMaTHIECKUX
METOJIOB pelIeHUs 3a/1a4,
IPOBOJMTH PacyeThl Ha
OCHOBAHUU UMEIOLTUXCS
JTAHHBIX, aHATH3HPOBAThH
pe3ynbTaThl U
KOPPEKTHPOBATH METOIbI
pELIeHUs C YYETOM
MOJIy4YEHHBIX
pe3yNbTaToB; peulaTh
KayeCTBEHHbIE 3a]1auH,
TpeOyromue MpUMEHEHUS
3HAHUH U3 Pa3HbBIX
pa3JesioB UIKOJIBHOTO
Kypca GU3HKH, a TaKKe
WHTETpallK 3HAHUH U3
JIPYTUX TPEIMETOB
€CTEeCTBEHHOHAayYHOTO
[IUKJIa: BBICTPauBaTh
JIOTUYECKYIO [IEMOYKY
pacCyXJIEHHI C OTIOpOM
Ha U3y4CHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U
dbuznyeckue IBJICHUS

c(hopMUPOBAHHOCTH
YMEHUH aHAJIU3UPOBATh U
OILICHUBATH MOCJIEICTBUS
OBITOBOM U
MPOU3BOJICTBEHHOM
JIeITeILHOCTH YeI0BEKa,
CBSI3aHHOU C (PU3HYECCKUMU
Mpoleccamu, ¢ O3UIUH
9KOJIOTHUYECKOH
0€30IMacHOCTH;
MPEJICTaBICHUN O
palroHaIbHOM
MIPUPOJOTIOJIb30BAHNH, &
TAKX€ Pa3yMHOM
HMCIOJIb30BAaHUU
JOCTHMKEHUN HAYKU U
TEXHOJIOTHH IJI1
JaNbHEHIIEro pa3BUTHS
YEeJI0BEUECKOro 00IIecTBa

1110

VYMETD: ananu3upoBaTh
1 OIICHUBATh
MOCJIEACTBHA OBITOBOH U
MIPOU3BOJACTBEHHOMN
JIeSITEILHOCTH YSJIOBEKa,
CBSI3aHHOM C
bu3IeCKUMHU
MpoIeccamMu, ¢ O3UIIMI
9KOJIOTHYSCKOM
0e30MMacHOCTH;
MPEACTABICHUH O
panroHaIbHOM
MPUPOJIOTIOIB30BaAHNH, &
TaK)X€ pa3yMHOM
HCIO0JIb30BaHUHU
JOCTUKECHUN HAYKU U
TEXHOJOTUH JJIs
JaNbHENIIEro pa3BUTHS
YeJI0BEUECKOro 00IIeCTBa

Ilpakxmuuecku
e pabomwi

Drzamen
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OBJIAJICHYUE Pa3INYHBIMU 1111 3HATD: Ilpaxmuuecku | Sx3amen
criocobamu paboThI ¢ CrocoObI paboTEHI C e pabombwi
nHdopMmaruei puzrueckoro uHpopManueit

COZIEpIKaHuUS C (bu3UYIECKOro COAEPIKAHUSI C
UCITIONIB30BAHUEM UCIIONIB30BAHUEM

COBPEMEHHBIX COBPEMEHHBIX

UH()OPMAILIMOHHBIX WH(POPMAITHTOHHBIX

TEXHOJIOTUU, PA3BUTUC TEXHOJOT UM

YMEHUI KPUTUYECKOTO

aHaJIN3a M OL[CHKH

JIOCTOBEPHOCTH ITOJIY4aEMON

nH(pOpMaIUH

OBJIAJICHUE 112 YMETH: Ipakmuuecku | Ox3amen
OpraHU3aIMOHHBIMU U CaMOCTOSITEILHO e pabomwl
MMO3HABATEIHbHBIMHU npuoOpeTaTh HOBBIC

YMEHUSAMHA 3HaHUS B MPOIIECCEe
CaMOCTOSITEIBHOTO BBITIOJTHEHHS TIPOEKTHBIX
MPUOOpPETEHUST HOBBIX U y4eOHo-

3HaHUH B TIpo1iecce HCCIIEI0BATEIbCKUX

BBITIOJTHEHUS TIPOCKTHBIX U pabot, paboTath B

yueOHO- TPYIIIE C BHIIOJHEHUEM
HCCTIEI0BATEIIBCKUX padoT, Pa3IMYHBIX COIMATBHBIX

yYMEHUSAMH pabOTaTh B poJiel, paluOHaIbHO

TPyIIE C BBITIOJIHEHHEM pacrpenensThb

Pa3IMYHBIX COIMATBHBIX JEeSITENIbHOCTD B

poJiel, MIIaHuPOBATh HECTaHJIapPTHBIX

paboTy Ipymibl, CUTYaIUsIX, aJleKBaTHO

paloHaIbHO OIICHUBATbh BKJIA]

pacnpenensirtb Ka)I0TO U3 YYaCTHUKOB
NesITENbHOCTD B TPYIIIbl B pellIeHne

HECTaHJapTHBIX paccMaTpuBaeMoi

CUTYaIUsIX, aJ€KBaTHO poGIeMbl

OILICHUBATh BKJIAJ KaXJI0T0

U3 YUACTHUKOB TPYIIIHI B

pelieHue

paccMaTrpuBaeMoit

poOIIeMBbI

c(hOpMUPOBAHHOCTH 1113 3HATH: Ipakmuuecku | Ix3amen
MOTHBAIUH K Oyayiei MOTHBAIIMH K Oyaymieit e pabomwi
npodeccruoHaIbHON npodeccroHanbHOI

JEeSITEeNbHOCTH T10 JEeSITeIbHOCTH 110

CHEIHATBLHOCTIM (PU3UKO- CHEIHNAIBHOCTSIM

TEXHUYECKOTO MPOPUIIs

(HU3UKO-TEXHUYECKOTO
npouis
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