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1. HOSACHUTEJIBHAS 3AITUCKA

[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
moAxoJa B Tpelaeliax OCBOCHUSI OCHOBHOM mpodeccuoHanbHOM 00pa3oBaTebHOM
nporpammbl (OIIOIT) CITO Ha 6a3e ocHOBHOrO 00111eT0 00pa30BaHus MPHU MOATOTOBKE
CHEIUAINCTOB CPEAHETO 3BEHA.

PabGouas mporpamma yuebHoro mpeamera «®Pusuka» pa3paboTaHa B
cootBercTBUM ¢ [lpukazom MunoOpHayku Poccum «O BHeceHMM HW3MEHEHUH B
@denepanbHblii TOCYIapCTBEHHBIM 00pa3oBaTeNIbHBIA CTaHIAPT CPEAHEro oOIIero
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 obiero odpa3oBaHUs, MPEABIBISIEMBIX K CTPYKTYpE,
COJIEp KaHMIO U pe3yJIbTaTaM OCBOCHUS yueOHOTO AUCIUILUIUHBI «Dusuka».

B Hacrosimiee BpeMs BaKHEHIIMMU HEeIIMHU GU3UKHU SBISIOTCS .

— (opMupoBaHHe HWHTEpEca M CTPEMIICHHS OOYyYalolUMXCS K HAYYHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJe IMO03HaHUA U (HOPMHUPOBAHHE
UCCJIEA0BATEIBCKOTO OTHOUIEHHUS K OKPY>KAIOIUM SIBJICHUSIM;

—(opMupoBaHUE HAYYHOIO MHPOBO33PEHUA KaK pe3yibTaTa HW3YUYEHHUS OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

—opmupoBaHre yMEHUN OOBICHATD SIBICHUS C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM
Y Hay4YHBIX JJOKa3aTEIbCTB;

—(opMupoBaHUE MPEICTABICHHUHN O POITU (PUBUKH JIJIST PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH.
JlocTrkeHue 3TUX Leael o0ecreunBaeTcs pelieHueM CIEIYIOIMIMX 3a/1a4 B [IPoLiecce

M3y4eHUs Kypca QU3NKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHuUs:

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

KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPODU3UKY;



— ¢opMUpOBaHUE YMEHHN NTPUMEHATh TEOPETUUYECKHE 3HAHUS i1 OOBSICHEHUS
bU3UYeCKUX SIBICHUN B TPUPOJE U JJIsi TPUHATUS TMPAKTUYECKUX PEHICHUN B
MOBCETHEBHOM KHU3HU;

— OCBOCHHME CIOCOOOB pEIIeHUs Pa3IMYHBIX 3a7ad C SIBHO 3aJlaHHOU (PU3nuecKoit
MOJIEIbIO, 3ajJad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIBLHOE co37aHue (puznueckon
MOJIEJH, aICKBATHON YCIOBUSAM 3a1a4u;

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

— OBJIAZICHUE METOJAMU  CaMOCTOSATEJIBHOTO  IUIAHUPOBAHUS U IPOBEIACHUS
bu3MYEeCKUX  IKCIEPUMEHTOB, aHaldu3a W UHTepOpeTanuu  uHdopMammu,
ONPEJICIICHUS JJOCTOBEPHOCTH MTOJYYEHHOTO PE3YJIbTATA;

— CO3JJaHME yCJIOBHM JUI PAa3BUTUS YMEHHM MPOEKTHO-UCCIIEAOBATEIbCKOM,

TBOp‘IGCKOﬁ ACATCIIBHOCTH.

2. OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEAMETA

du3rka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPUPOJBI, BHICTyNasi B KayecTBE
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 M SIBJICHHH, U3y4yaeMbIX XUMHEH, Onoaoruen, reorpadueit 1 aCTpOHOMHUECH.
Hcnonp3oBaHue ¥ aKTUBHOE MMPUMEHEHNE (DU3UYECKUX 3HAHUH OIpeIeisaeT XapakTep u
pa3BHUTHE PA3HOOOPA3HBIX TEXHOJIOTHH B chepe IHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUs] HOBBIX MaTe€pUajioB C 3a/IaHHBIMU CBOMCTBaMH U Jp. M3yueHue
(¢U3MKU BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHHE €CTECTBEHHOHAYYHOU KapTHUHBI
MUpa yJammuxcs, B popMupoBaHre YyMEHUN MPUMEHSATH HAYYHBIN METO]T TO3HAHUS MIPU
BBITIOJIHEHUY UMM YYEOHBIX UCCIIEIOBAHUI.

B ocHOBy Kypca QU3MKHN TOJOXKEH ANl UIeH, KOTOPhIE MOKHO pacCMaTpHBaTh KaK
MPUHIIUIIBI €0 MOCTPOCHUS.

Hoea wuenocmunocmu. B COOTBETCTBUM € HEW KypC SBISAETCS JIOTHYECKH

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

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca GU3NKU OOBbEIUHEH
BOKpYr (Qu3nueckux Teopuil. Benymmm B Kypce sBisercs (OpMHpPOBaHUE
MPEICTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUu, BEUIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanusa MNOpeanosiaraet HMCMOJb30BAHUE
I'YMaHUTapHOTO NMOTeHIMaNa (pU3n4ecKoil HayKu, OCMBICJICHUE CBSI3U Pa3BUTHUS (PUBUKHU
C pa3BUTHEM OOIECTBa, a TaKXKe C MHPOBO33PEHUECKHUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTpodIeMamu.

Hoea npuxnaononi 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 YYEBHOI'O ITIPE/IMETA B YYEBHOM IIJIAHE
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

ob1ero oOpasoBaHus ¢ MojydeHueM cpegnero oomero oopazoanus (ITICC3).



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

npoduis mpodhecCUOHaATBEHOTO0 00pa30BaHMUSL.

4. IINIAHUPYEMBIE PE3YJIIBTATbBI OCBOEHHUS 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 JESATEIbHOCTH TEXHOJIOTHUSCKON 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 MOUCKY 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 caMOCTOSITENBHO OCYIIECTBIIATH IO3HABATENBHYIO AEATEIBHOCTD, BBISBIATD
po0JieMbl, CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM
JEATENIbHOCTU Y dKU3HEHHBIX CUTYaIUsX.

® npeoMemHbIxX

[11)- chopMuUpOBaHHOCTh MOHUMAHHUS POAM (PU3MKH B DKOHOMHYECKOHU,
TE€XHOJOTUYECKOH, COIIMAIbHON U 3TUUECKOU cdepax NeaTebHOCTH YeJIOBEKa; POJIU U
Mecta (U3MKA B COBPEMEHHOW HAyYHOW KapTUHE MHpa; POJU AaCTPOHOMHUU B
OPAKTUYECKON JEeATENbHOCTH YeNOBEKa U JlajJbHEHIIeM Hay4YHO- TEXHUYECKOM
pPa3BUTHUH,

[12)-chopMUpOBaHHOCTh CUCTEMbI 3HAHUW O (PU3UUCCKUX 3aKOHOMEPHOCTSIX,
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 TMPHUHIUIIOB B COBPEMEHHBIX TNIPEJICTABICHUSAX 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,
TOUEYHBIM 3apsii, OJHOPOJHOE 3JIEKTPUYECKOE I0JI€, OJHOPOAHOE MATHUTHOE 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 TEPMOAMHAMUKH, DJICKTPOIMHAMUKU, KBAHTOBOW (PUBHKHU JJIsI
aHajau3a U OOBSICHEHUS SIBJICHUNW MUKPOMHpA, MaKpOMHpa W MeraMupa, pasandaTh
ycioBusl (TpaHMIlbl, 00JIACTH) NPUMEHUMOCTU (PUBMUECKUX 3aKOHOB, IOHUMATH
BCeOOIUi XapakTtep (yHJAaMEHTAIBbHBIX 3aKOHOB (3aKOH COXPaHEHHUs 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, UCTIONb3Ysl OCHOBHBIE MOJI0KEHHU S, 3aKOHBI U 3aKOHOMEPHOCTH:
OTHOCHUTEIJIBHOCTD MEXaHUYECKOTO JIBUKEHHS, bopMyIIbI KMHEMAaTUKHU
PaBHOYCKOPEHHOTO JIBIDKEHHMs, TMpeoOpa3oBaHus [amuies [  CKOPOCTH U
nepeMeleHus], TpU 3aKkoHa HbpIOTOHA, MPUHIMI OTHOCUTENIBHOCTH 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,
IIEPBBIM 3aKOH COXPAaHEHHS 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 HMHAYKIHWM, OpaBuio 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, IBOJIIOLIUY 3Be3]] U BeeneHHoi;

[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
AKCTIEpUMEHTA HH(POPMAIIHIO, ONIPEACIISITh 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 (DU3NUYECKUX TCOPHA IPHU HCIIOIb30BaAaHUH
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
pallMOHAJILHOM  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 KPUTUYECKOIO aHajav3a W OLCHKU JOCTOBEPHOCTU IIOJy4acMOU
uHpoOpMaIny;

I112) oBnajgeHue OPraHU3allMOHHBIMM W  IO3HABATEIBHBIMU  YMEHUSIMU
CaMOCTOSITEIILHOTO MPUOOPETEHNSI HOBBIX 3HAHUI B MTPOLIECCE BHITIOJHEHHUS MTPOESKTHBIX
U Y4eOHO-UCCIIeI0BATENbCKUX PabOT, YMEHHUSIMU pad0OTaTh B TPYIIE C BBHIMOJIHEHUEM
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 MOTHBAIMK K Oyaymed npodeccuoHaTbHOM
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
UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (OPMYIT 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.

14



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. JIeKTpoOMarHuTHas HHAYKIU». 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»
IIpakTuyeckas padora Ne 3,4,5 «3aK0H 2JIEKTPOMArHUTHON
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.

15



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 KaYE€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

VY4eOHBIM TUIAHOM

Ne HAUMEHOBaHUE BCEro JEeKIUA | TPaKTHYeC CaAMOCTOATENb | JIK3aMEHbI
n/ pa3aeyioB M TeM KHe Has paboTa
n padoThI

Pazgea 1. ®u3uka u MeToIbl HAYYHOI 0 O3HAHUS

1.

‘ Tema 1. Beenenue

Paznen 2. Mexanuka

2.

Tema 1.
Kunematuka

10

3.

Tema 2. Ilunamuka

0,5 2

10

4.

Tema 3. 3aKoHEBI
COXpaHEHUS B
MEXaHUKe

0,5 2

10

Pasznen 3. MoJieky/sipHasi pU3HKa U TEPMOAUHAMHUKA

5.

Tema 1. OcHOBEI
MOJIEKYJISIPHO-
KUHETHUYECKOM
TEOPHUH

1 1

Tema 2. OCHOBEI
TepMoaguHaMuKH

Tema 3.
ArperaTHble
COCTOSIHHS
BEILIECTBA.
dazoBrIe
Mepexoabl

Paznea 4. DuekTpoanHaMuka

8.

Tema 1.
DJIEKTPOCTATHKA

10

9.

Tewma 2.
ITocTostHHBIN
JNEKTPUUECKUN
TOK. TOKHU B
pa3IMYHBIX Cpeaax

10

10.

Tewma 3.
MarsuTHoOE mHoJe.
DneKTpoOMarHuTHa
ST MTHAYKLIHS

10

Pa3pen 5. Kojie0anus 1 BOJIHBI

11.

| Tewma l.

12
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Mexannueckue u
3IEKTPOMArHUTHBI
€ KoJieOaHus

12.

Tema 2.
MexaHnndeckue u
3IEKTPOMAarHUTHBI
¢ BoaHbI

10

13.

Tema 3. Omrruka

1

1

25

Pa3nes 6. OcHOBBI ClIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH

14.

Tema 1. OcHOBEI
crernaIbHOM
TEOPHUH
OTHOCUTCIBbHOCTHU

1

Paspnen 7. KBanToBasi pusuka

15.

Tema 1. DneMeHTEI
KBAHTOBOI ONTUKU

10

16.

Tema 2. Ctpoenue
aToma

10

17.

Tema 3. AtoMHOE
SATIPO

10

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

18.

Tema 1. DneMeHTEI
ACTPOHOMUU U
acTpopU3NKU

NTOI'O

191

18

161

¢ mostydeHueM cpeanero odmero oopaszosanus (ITIIICC3):

[Ipu peanuzanmm coaepkanus oOIe00pa30BaTEIBLHOTO Y4YEOHOTO MpeamMeTa
«Duzukay B ipeaenax ocsoerus OITOIT CIIO na 6a3ze ocHOBHOTO 00111eT0 00pa3oBaHuUs

Bun yueOHoi padboThl

O0BeM yacoB

O0beM 00pa3oBaTeIbHOW MPOrpaMMBbI 191
Oo6s13aTesibHAs AyIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 26
B TOM YHCJIC:
JIEKLIUA 8
MPAKTUYECKHUE 3aHATHS 18

na6opaTopHLIe 3aHATHA

Y4eOHBIM IIaHOM
HE MPEITYCMOTPEHO

Camocmosmenvras paboma odbyuarouje2ocs

161

Koncynomayuu

Y4eOHBIM IIaHOM
HE TIPETyCMOTPEHO

Hpomeofcymounaﬂ ammecmauus 6 ¢opme IK3ameHna

4

7.YYEBHO-METOJANYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOI'O IIPEJIMETA

7.1. Onucanue mamepuanvbHo-mexHUUECKOU 0a3vl, HEOOX00UMOU 0N
ocyuiecmeiieHusa 00pazoeamenbHo20 npoyecca
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. | OCHALLIEHHOCTH crnenuaJIbHbIX
HaumeHoBaHHe clielHAJIbHBIX MOMEIIEHUN U . .
Ne n/m . N NOMEIIEHU W TNOMELIeHUul A
NMOMeLeHNH VIS CAMOCTOSITeILHOI padoThI .
CaMOCTOSITE/IbHOI PadoThI
V4ebnas ayauTopus [ IPOBeIeHMs 3aHaThi Beex | 1. Jlocka yueOHast
BUJIOB, TPYMIIOBBIX U MHAWBUYaIbHBIX 2. Pabouee mecTo mpernoaaBaTest
KOHCYJIBTALINH, TEKYIICIO KOHTPOJI 1 3. KommekT y4eOHoi Mebenu Ha 25
IIPOMEXYTOYHON aTTeCTalUU: e
1. 414056, ActpaxaHckas 001aCTb, TOPOACKOH OKPYyT 4.CTalHOHAPHBIH MyJTHTHME HITHbI
ropoj Actpaxasb,
KOMIUIEKT (IIPOEKTOP, IKpaH)
yi. Tatuiesa, ctpoenue 18a, 41,5 xB.M., P
3 stax, momemnienue Ne 310 . JHoctyn x HH(bOinIaHHOHHO N
TEJIEKOMMYHHUKAITUOHHOU ceTn
«HTepHeT
ITomernienne st CaMOCTOSTENHHON U 1. KommiekT yueOHoi Mebenu Ha 50 uer.
BOCITUTATENILHON paOOTHI: 2. KoMIutekT y4eOHO-HaTJISIHBIX
414056, AcrpaxaHckas 00J1acTh, TOPOJICKOM OKPYT | TOCOOUi
ropox AcTpaxaHb, 3. KommbroTeps! - 8 miT.
2. r. AcTpaxaHsb, 4. CraunroHapHBIA MYJIbTUMEIMIHHBIN
yn. Tatumesa, crpoenne 18a/1, 221,1 kB.M., KOMILIEKT (TIPOEKTOP, IKPaH)
2 aTax, momererne Ne 7 5. Hoctym x nH(DOpMAITFIOHHO-
TeHeKOMMyHHKaHHOHHOﬁ CEeTH
«HTEepHET»
7.2. Pexomendyemasn numepamypa
@) ocHOBHaA yueOHan 1umepamypa:
1. Yakak A.A. ®usuka. Ou3nuvecKkre OCHOBBI MEXaHHKU : yuyeOHOE MmocoOue s

CIIO / Yakak A.A.. — Capatos : I[Ipodo6pazoBanue, 2020. — 180 c. — ISBN 978-5-
4488-0673-5. — Texkcr : anexkTponnslit // [{udpooii obpazoBarenbHbiii pecypc IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/91903

2. Yakak, A. A. ®uznka. DIEKTPUIECTBO U MarHeTH3M : yueoHoe mocobue st CI10
/ A. A. Yakak. -Capatos : [IpodoOpazoBanue, 2020. - 237 c. - ISBN 978-5-4488-0675-
9. -Tekct : anextponusIii // [{udposoii o6pazoBarenbhsblil pecypc IPR SMART : [caiit].

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

3. Jleryta, C. H. ®usnka. Dnekrpocratuka : yuedHoe nmocooue mams CIIO / C. H.
Jleryta, A. A. Hakak. — Caparos : [IpodoOpazoBanue, 2020. - 177 c. - ISBN 978-5-
4488-0591-2. -Tekcr : anextponnbii // Ludposoit obpazoBarenwvHbii pecypc PR
SMART : [caiit]. - URL: https://www.iprbookshop.ru/92190

4, Jleryta, C. H. ®u3uka. MonexkynspHas ¢pusuka : yaeonoe nocoodue qis CI1I0 / C.
H. Jleryta, A. A. Yakak. -Caparos : [Ipodo6pazosanue, 2020. - 231 c. - ISBN 978-5-
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4488-0611-7. -Tekct : snektponHbii // Ludpooit oOpazoBarenbHblil pecypc IPR
SMART: [caiit]. - URL.: https://www.iprbookshop.ru/92189

0) OononnumenvHan yueonan aumepamypa.

1. Tpobumenko E.E. ®usuka: mpakThueckue 3ajJaHusi Uil TMOJATOTOBKH K
LHEHTPAIM30BaHHOMY TeCTUpOBaHuIO U 3k3ameHy / Tpopumenko E.E., IllenenxoBC.1..-
Munck: TerpaCucreme, 2010. - 252 c. -ISBN 978-985-470-975-8. - Tekcr:
anekrponnsbiit // IPR SMART: [caiit].- URL: https://www.iprbookshop.ru/28274

8) nepeuensv yueoOHo-mMemoouuecKozo obecneyeHus:
1. Tromronosa C.C. YMII «®Pu3uka» i pakTHYECKUX 3aHATUNA. ACTpaxaHb.
KCud AI'ACY.2023 r. —32c.

2) unmepnem-pecypcol:

0) 271eKMpPOHHO-0UOAUOMEUHBIE CUCTEMDbL:

3. DNeKTPOHHO-O0MOIMOTeUHAS cucrema «IPRbooks»
(http://www.iprbookshop.ru/)

8.0COBEHHOCTHU OPTAHU3ALU OBYYEHUA AJ1sd UHBAJINIOB U
JINL C OTPAHUYEHHBIMHU BO3ZMOXKHOCTAMMU 3IO0POBbA
Hnst  oOydalomuxcss H3 4YHCIa WHBAIMIOB U JIMIl C OrPAaHUYEHHBIMH

BO3MOXKHOCTSIMH 3/I0POBbS HA OCHOBAHHH MMCHMEHHOTO 3asBJICHUSI YICOHBIN MPEAMET
«PU3NKa» pean3yeTcsl ¢ Y4eTOM OCOOEHHOCTEM MCUXO(PU3UUECKOTO pa3BUTHS,
WHAUBUAYaTbHBIX BO3MOXKHOCTEH U COCTOSIHUS 370pPOBBS (fanee — WHIANBUIYaTbHBIX

0COOEHHOCTEH).

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O

INPEIMETA
PesyabTaTsl 00yyeHus Kon IIpoBepsiemble yMeHUs ®opMbI U METOAbI
(IMYHOCTHBIE, pe3yabT U 3HAHUSA KOHTPOJIA M OLEHKH
npeaMeTHbIe, aToB pe3yJbTaToOB 00y4eHHA
MeTanpeaMeTHbIe) Texkymuin | IIpomexxyrounas
KOHTPOJIb | aTTeCTalus

Jluunocmmuote mpydosozo seocnumanus.
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FOTOBHOCTB K TPYAY,
OCO3HAHUE [ICHHOCTH
MacTepCTBa, TPYIOJI00ne

JI 23

@OpMMpyiOmel 3a cuem nocmaejieHHblX L}€JZ€IJ u
60CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

TOTOBHOCTH K aKTHBHOM
JeATSIIHHOCTH
TEXHOJIOTUYECCKON 1
COITMATBHOM
HAINPABJIEHHOCTH,
CIIOCOOHOCTH
WHUILIMUPOBATD,
IJIAHUPOBATh U
CaMOCTOSTEIIBEHO
BBITIOJTHATH TAKYIO
JIeATEIILHOCTD

JI 24

@OpMMpyiOmel 3a cuem nocmaejieHHblX L}€JZ€IJ u
BOCNUMAMENbHBIX 3A0aY4 HA 3AHAMUSX.

Jluunocmmuoie IK0102UUECKO20 60CRUMAHUA:

IJIAHUPOBAHUE U
OCYILECTBJIEHUE IEUCTBUM
B OKpYKaIOIIIEH cpesie Ha
OCHOBE 3HaHUA LieJIen
YCTOMYHMBOTO pPa3BUTHUSA
YeJI0BEYECTBa

JI 28

CDOpMpr}OmCﬂ 3a cuem nocmaejlieHHblX I/‘teﬂed u
BOCNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

AKTUBHOE HETIPUSTHE
JNENCTBHN, MPUHOCSIIINX
BpE€Jl OKpYXaIoIIeil cpene

JI29

CDOpMupy}OWlC}Z 3a cuem nocmaejlieHHblX L;eﬂeﬁ u
80CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

yMEHHE  TPOTHO3UPOBATH
HeOIaronpusTHEIE
DKOJIOTHYECKHUE
MOCJEACTBUSA
MPEANPUHIMAEMBIX
JEUCTBUM, IPEOTBPALIATh
X

JI 30

(DopMupy;omCﬂ 3a cuen nocmaeieHHblx L;e.fleﬁ u
60CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

Jluunocmmuote UCHHOCMU HAYYHO20 NO3HAHUA:

OCO3HAaHUC OCHHOCTHU
Hay‘lHOfI JCATCIIBHOCTH,
T'OTOBHOCTB OCYIIECTBJIATH
IIPOCKTHYIO U
HCCIICA0BATCIBLCKYIO
ACATCIBbHOCTD
HHAUBUAYAJIBHO U B

rpymnmne

JI 34

Dopmupyromes 3a cuem noCmasieHHvIX yenel U
80CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

Memanpeomemnmnuie:

Oazoenle nozuyecKue Oelcmeus:

BBIABJIATH 3dKOHOMEPHOCTU
" IPpOTUBOPCHUS B
paccMaTpruBaACMBIX
SBJICHHAX

M4

YMETH:

pacKpbIBaTh
3aKOHOMEPHOCTH
IIPOTUBOPEUUS B
paccMaTpUBaEMbIX
(bHU3UUECKUX SBICHUIX

e pabomol

Hpakmuqecmt IK3AMEH

o0azoenle uccineooeamenbeKue 0elcmeun:
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BJIAJIETh HaBBIKAMHU M7 YMETD: Ipakmuuecku | sx3amen
yueOHO- (dbopMUPOBATH HAYYHOTO | e pabomul
HCCIIeI0BATEIbCKOM 1 THUIIa MBIIIJICHUS,
MPOEKTHOM AESATEIbHOCTH, BJIAJIETh HAYYHOU
HaBBIKAMU Pa3peIIeHUs TEPMUHOJIOTHEH,
npobaem KITIOYCBBIMH ITOHSATUSIMHU
Y METOJIAMH;
CIIOCOOHOCTB ¥l TOTOBHOCTE | M 8 YMETB: Ilpakxmuuecku | sx3amen
K CAaMOCTOATEILHOMY CTaBUTh U e pabomwl
MMOMCKY METOJIOB PEIICHUS dbopMyTupoBaTh
MPAaKTUYECKUX 3a]1aY, COOCTBEHHBIE 3a/]a4H B
MIPUMEHEHUIO PA3JTMYHBIX 00pazoBaTebHON
METOJIOB TIO3HAHUS JESITeTbHOCTH 1
YKU3HCHHBIX CUTYaITUsX;
npunamue cedsa u Opy2ux jaroeii:
BBIOMpATh TEMATUKY U M 32 YMETh: Ipakxmuuecku | Ox3amen
METOJIbI COBMECTHBIX MpUHUMATH ce0s, e pabomwi
NEHCTBUIN C y4€TOM 00X IOHHMas CBOU
WHTEPECOB, U HEJIOCTaTKU U
BO3MOKHOCTEH KaXKJIOTO JIOCTOMHCTBA
YJICHA KOJIJIEKTUBA
YHUg@epcanvbHvle pezyiimueHble 0eiicmeus:
CAMOOpZaHu3ayus:
CaMOCTOSITENBHO M 38 YMETH: Ilpakxmuuecku | sx3amen
OCYILIECTBIISITh -CaMOCTOSITENTHHO e pabombol
M03HABATEIbHYIO OCYIIIECTBIISATH
NeSITeNIbHOCTb, BBISIBIISAITh MO3HABATENIbHYIO
poOIeMbl, CTaBUTh U JEeSITeNIbHOCTb, BBISBIISATH
dbopMynupoBaTh poOJIeMbl, CTaBUTh U
cOOCTBEHHBIE 33/1a41 B dbopmynupoBath
o0pa3oBaTeNIbHOM coOCTBEHHBIE 3a/1a41 B
NeSITeNIbHOCTH U 00pa3oBaTebHOI
KU3HEHHBIX CUTYyaIHsX. JEeSITEIbHOCTH U
YKU3HEHHBIX CUTYaIUSIX
npeomemHbole:.
chOpMUPOBAHHOCTh 111 3HATH: Ilpakmuuecku | Jx3amen
MMOHUMAaHHUSI POJIH (DU3UKH B -3HaueHue (UMK B | e pabomul
HKOHOMMYECKOMH, SKOHOMHYECKOIA,
TEXHOJIOTUYECKOMH, TEXHOJIOTUYECKOH,
COLIMANIBHOW W ATUYECKOU COIIMAJILHOM U 3TUYECKOM
chepax NEeSATENbHOCTH chepax  AEATETHLHOCTH
YEJIOBEeKa; pOJM M MecTa YeJIOBEKa; pOJUu U MecTa
GU3MKM B COBPEMEHHOM GuU3MK B COBpPEMEHHOM

Hay4HOU KapTUHE MHPA;
ponu aCTPOHOMHUU B
MIPAKTUYECKOU
JEATENBbHOCTH YEJIOBEKa U
JAJIbHENIIEM Hay4HO-
TEXHUYECKOM PA3BUTHU

HAay4yHOW KapTHHE MHpa;
pojil  aCTPOHOMHMH B
[IPaKTUYECKOU
JESTEIBHOCTH YEJIOBEKA U
JAJIbHENIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH
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c(hOpMHUPOBAHHOCTh 112 YMETH: Ilpakmuuecku | Ix3amen
CUCTEMBI 3HAaHUH O pacrno3HaBaTh e pabombvi
bu3ngecKux dusnueckue
3aKOHOMEPHOCTSIX, 3aKOHOMEPHOCTSIX,
3aKOHAX, TCOPHSIX, 3aKOHAX, TEOPHSIX,
JIEACTBYIOIIMX HA YPOBHSIX JICHCTBYIOIIMX Ha
MHUKpPOMHPA, MAaKpOMHUpPa U YPOBHSX MHUKPOMHDPA,
Meramupa, IpeCTaBICHAN MaKpOMHpa U METaMupa,
0 BceoOIIeM Xapakrepe MPEJICTABICHUN O
(U3HYECKUX 3aKOHOB; BCeOOIIEM XapaKkTepe
MIPEJICTaBICHHIA O (U3NYECKUX 3aKOHOB;
CTPYKTYpE TIOCTPOCHUS MPEJICTABICHUN O
(bu3HUeCcKOi TEOpUH, UTO CTPYKTypE TIOCTPOCHHUS
MTO3BOJIMT OCO3HATH POJIh (GuU3NYECKOU TeoprH, 4To
(dyHTaMEHTATbHBIX MO3BOJIUT OCO3HATH POJTH
3aKOHOB W TIPUHITUTIOB B (b yHIaMEHTATBHBIX
COBPEMEHHBIX 3aKOHOB Y TIPHUHITUTIOB B
MIPEJICTABICHUSX O COBPEMEHHBIX
MIPUPO,JIC, TIOHSTH TPAHUIIBI MIPEJICTABICHASX O
MIPUMEHUMOCTH TEOPHIA, MIPHUPOJIC, TIOHSTH
BO3MOHOCTH HX TPAHUIIBI IPUMEHUMOCTH
MIPUMEHECHHS JUTSI OTTUCAHUS TEOPH, BO3SMOKHOCTH UX
€CTECTBCHHOHAYIHBIX MIPUMECHECHHS JUTS
SIBJICHU U TIPOIIECCOB OTIMCaHUS
€CTECTBEHHOHAYYHBIX
SIBJICHUM W MIPOLIECCOB
c(hopMUPOBAHHOCTH 113 YMETH: Ilpakxmuuecku | Ox3amen
YMEHHUS pa3inyarh yCIoBUs pa3nuyath yCIOBHS e pabomol
MPUMEHUMOCTH  MOJEJNEH MPUMEHUMOCTH MOJIEIEH
(bU3UIECKUX Tel u (bU3HYECKUX TET U
MIPOIIECCOB (sBIICHUI): MIPOIIECCOB (SIBJICHHI)
HMHEepLUHaTbHAs cucrtema
OTCIIeTa, MaTtepuaibHas
TOYKa, PaBHOYCKOPEHHOE
JBUKECHHE, cBoOOIHOE
najieHue, abCcoI0THO
ynpyras nedopmarus,
abCONIOTHO ~ yIpyroe H
abCoMI0THO HEYIpyroe
CTOJIKHOBEHHS,  MojeJeit

rasa, JKUJIKOCTH M TBEPJIOTO
(KpHCTaIIMYECKOTO)TeNa,

UJI€aIbHOTO rasa,
TOYEYHBIN 3apsn,
OJIHOPOJIHOE
JIIEKTPUYECKOE noJe,
OJHOPOJHOE  MAarHUTHOE
oJe, rapMOHHUYECKUE
KoJIeOaHUS,
MaTEMaTUYECKUNA MAasiTHUK,
UJCAIbHBIM  INPYKUHHBIN
MAasATHUK, TapMOHUYECKUE
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BOJIHBI, HACATBLHBIN
Kosie0aTenbHbI  KOHTYD,
TOHKas JMH3a, MOJIeIcH
aTomMa, aTOMHOIO sjpa M
KBAaHTOBOM MOJICJIH CBETa

c(hOpMHUPOBAHHOCTH
yMEHUS OOBSCHATH
0COOEHHOCTH TPOTEKAHHUS
buznIecKknx SIBJICHUI:
MEXaHMYECKOE BU)KCHUE,
TEIUIOBOE JIBMOKCHHE
JaCTHI] BEIIIECTBA,
TEIUIOBOE paBHOBecHeE,
OpOYHOBCKOE  JIBW)KEHHUE,
mudpdysus, HCIIapeHue,
KHIICHHEe ¥ KOHJCHCAIINS,
TUTaBIICHHE "
KpHUCTaJLTU3AIHS,
HaTpPaBJICHHOCTD
TEeIUIOTIepeIauH,
AIIEKTPU3AINAN Tel,
SKBUIIOTEHIIUAIBHOM
MOBEPXHOCTU 3apsKEHHOTO
MIPOBOTHHKA,
3IEKTPOMArHUTHO M
WHIYKIUHA, CAaMOUHAYKIIUH,
3aBUCHUMOCTHU
COTIPOTHUBIICHUS
MOJIYIIPOBOJHUKOB  «p-» U
«TI-TUIIOBY oT
TEMIIepaTypbl, pE30HaHCAa,
uHTepPepeHun BOJIH,
IUpakuuu,  ITUCHEPCHUH,
MIOJIHOTO BHYTPEHHETO
oTpakeHus, ¢GotodrhdexrT,
¢buznueckue 100)20600020003]
CHEKTPaJbHOTO aHauHh3a H
paboThl Jazepa, «aibda-» u
«beta»  pacmanmel  sAep,
ramma-u3JydeHue siep;

174

YMETH:
00BACHATH OCOOSHHOCTH
NpOTeKaHHUS (PU3NIECKUX
SIBIICHUI

IIpakmuuecku
e pabombwi

Dxzamen

c(OPMUPOBAHHOCTh YMEHHUN
MPUMEHSITh 3aKOHBI
KJIACCHYECKOW MEXaHUKH,
MOJICKYJIIPHON (PU3UKH U
TEPMOJIMHAMHKH,
ANEKTPOTUHAMUKH,
KBaHTOBOW (DU3UKH JUIs
aHaJM3a U OObSICHEHUS
SIBJICHUIT MHUKPOMHPA,
MaKpOMHpa U MEraMupa,
pasIuy4aTh yCIOBUS
(rpanuipl, obaacTu)

115

YMETh:

MIPUMEHSTh 3aKOHBI
KJIACCUYECKOU MEXaHUKH,
MOJIEKYJIIPHOU (pHU3UKU U
TEPMOJIMHAMUKH,
JIIEKTPOIMHAMUKH,
KBaHTOBOW (DU3WKH JUTsI
aHanu3a U O0bSICHEHUS
SIBIICHUI MUKpOMUDA,
MaKpOMHpa U Meramupa,
pasnuvaTh yCIOBUS
(rpanuIpl, 06IACTH)

Ipaxmuuecku
e pabomol

Drzamen
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MPUMEHUMOCTH (PU3HYECKUX
3aKOHOB, TOHUMATh
BCEOOIIHIA XapaKTep
($yHIaMeHTaJIbHBIX 32KOHOB
(3aKOH coxpaHeHUus
MEXaHUYECKOU SHEPTHUH,
3aKOH COXpaHEHHs UMITYJIbCa,
3aKOH BCEMHPHOTO
TATOTEHMS], TIEPBBII 3aKOH
TEPMOJUHAMHUKH, 3aKOH
COXpaHEeHHs JIEKTPUIECKOT 0
3apsja, 3aKOH COXpaHeHHUs
SHEPTUH) U OTPAaHUYEHHOCTh
WCIIOJIb30BAHMS YaCTHBIX
3aKOHOB; AaHAJIM3UPOBATH
(u3HUECcKHEe POIECCHI,
WCIIOJIb3YSI OCHOBHBIE
TIOJIO’KEHUSI, 3aKOHBI 1
3aKOHOMEPHOCTH:
OTHOCHUTEIHHOCTD
MEXaHUYEeCKOTO JABIKEHUS,
(hopMyIIBl KHHEMATHKH
PaBHOYCKOPEHHOT'O
JBUKEHUS, TIPeo0pa3oBaHus
Tlanunes aing ckopocTu U
IepeMelIeHNUs, TP 3aKOHa
HpioToHa, mpuHUUIT
OoTHOcHUTeNnbHOCTH ["anues,
3aKOH BCEMHUPHOI'O
TATOTEHUS, 3aKOHBI
COXpaHEHMs UMITYJIbca U
MeXaHUUYECKOH 3HEPIUHU CBSI3b
paboThl CHIIBI C U3MEHEHHUEM
MEXaHUYECKON SHEPTHH,
YCIIOBHUSI PAaBHOBECHS
TBEPOro TENa; CBA3b
JABJICHNUS UACAIBHOIO Ta3a co
cpenHell KUHETHYeCKOon
SHEpruey TemIoBOro
JBIDKEHHS U KOHIIGHTpaLen
€ro MOJIEKYI, CBSI3b
TEMIIEpaTypbl BeLIeCTBA CO
cpenHell KHHETUYECKOM
SHEpruey ero 4acTull, CBSI3b
JaBJICHHUS UACAIBHOIO Tasa C
KOHILIEHTpaLMeil MOJIeKyI 1
€ro TeMIIepaTypoii,
ypaBHeHHE MeHzeneena-
Kunanelipona, nepBrliii 3aK0H
COXpaHEHHsI SHEPTUHU B
TETJIOBBIX MpoLeccax; 3aKOH
COXPaHEHHs 3IEKTPUIECKOTO
3apsifa, 3akoH KyroHa,
MMOTEHIIMAIbHOCTD
3NEKTPUYECKOTO MO,
NPUHIMI CYNIEPIIO3UIIUU

MIPUMEHUMOCTH
(hu3HYEeCKUX 3aKOHOB,
MOHUMATh BCeoOIMi
XapakxTep
(hyHIaMeHTaIbHBIX 3aKOHOB
(3aKOH coxpaHeHus
MEXAHUYECKONU dHEPTHUH,
3aKOH COXpaHEHHUS
UMITyJIbCa, 3aKOH
BCEMHPHOTO TATOTEHUS,
IIEPBBIA 3aKOH
TEPMOAMHAMUKH, 3aKOH
COXpaHEHUs
3JIEKTPUUECKOro 3apsia,
3aKOH COXpaHEHUs
SHEpPTUH) U
OTrPaHUYEHHOCTh
MCIIOJIb30BAHMS YaCTHBIX
3aKOHOB; aHAJM3UPOBATH
(hu3HUECKHE MPOIIECCHI,
WCTIOJBb3ys OCHOBHBIE
TIOJIOXKEHMSI, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCHUTEIHHOCTH
MEXaHU9IECKOT O IBH)KEHWS,
(hopMyITbl KHHEMATHKU
PaBHOYCKOPEHHOTO
JIBUKEHUS,
npeoOpazoBanus I amues
JUTSE CKOPOCTH U
TepeMeIIeHus, TpY 3aKOHa
Herotona, npuHIun
OTHOCHUTENbHOCTH [ anmies,
3aKOH BCEMHPHOTO
TATOTEHWSI, 3aKOHBI
COXpaHEHHs UMITYJIbca 1
MEXaHUYECKON IHEpTUU
CBSI3b PAOOTHI CHIIBI C
M3MEHEHHEM MEXaHUYECKOU
SHEPTHH, YCIOBUS
PaBHOBECHS TBEPOTO TENA;
CBSI3b JIABIICHUS
U7eaJbHOro ra3a co
cpenHeld KUHETHYECKON
SHEpPruei TermIoBoro
JIBUKEHUS U
KOHIIEHTpAIHel ero
MOJIEKYJI, CBSI3b
TEMIIEpaTyphl BEIIECTBA CO
cpenHel KUHETHYECKOH
SHEPIHUeH ero 4acTHIl, CBS3b
JIABJICHUS UJeabHOTO Ta3a
C KOHLIEHTpaLEl MOJIEKYI
U €r0 TeMIIepaTypoH,
ypaBHeHue MenjeneeBa-
KuaneiipoHa, nepBblif 3aK0H
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3NEKTPUYECKUX TONEH,
3akoHa Kynona; 3akons Oma
JUIA y4acTKa LEeNH U A
3aMKHYTOH AJIEKTPUYECKON
1enw, 3akoH Jxoyns- Jlenua,
3aKOH 3JIEKTPOMAarHUTHOU
WHIyKUUH, npaBuwio JleHna,
MOCTYJIaThl CHELUATIBLHON
TEOPUH OTHOCUTEIBHOCTH
OlHIITEHA, YypaBHEHUE
OHHIITEHHA I
(dhoroaddekTa, nepBbId U
BTOpO# nocrynatsl bopa,
TIPUHIIMIT HEOTIPEAETEHHOCTH
IetizenOepra, 3aKoH
COXpaHeHHUs 3apA/a,
MaccOBOT'O YHCIIa U DHEPTUU B
SIIEPHBIX PEAKIMX, 3aKOH
PaaroaKTUBHOTO pacrmaja

COXpaHEHHs SHEPTUU B
TEMJIOBBIX MpOILIeccax;
3aKOH COXpaHEHUs
3JIEKTPUUECKOr0 3apsia,
3akoH Kynona,
MOTEHI[MATBbHOCTh
3JIEKTPUYECKOr0 MO,
MIPUHIIUI CYTIEPIIO3UIINH
3JIEKTPUUYECKUX TIOJIEH,
3akoHa Kynona; 3akoHbI
OmMa 115t ygacTKa IenH |
JUISL 3aMKHYTOH
3JIEKTPUUYECKON LIENHU, 3aKOH
Hxoyna- Jlenua, 3aKoH
3JIEKTPOMAarHUTHOM
WHIYKIUY, IpaBuiIo JleHna,
MOCTYJIaThl ClIeNaIbHON
TEOPHH OTHOCUTEIHHOCTH
OWHIITENHHA, ypaBHEHNE
DHHIIITEHHA 11
(dhoroaddexra, MepBbIi U
BTOpOM noctysatel bopa,
MIPUHIIATT
HEOIPEIeIIEHHOCTH
I'eit3enOepra, 3aKoH
COXpaHEeHUs 3apsa,
MaccOBOTO YHUCIIA U
SHEPTHH B SIIEPHBIX
pEaKIusxX, 3aKOH
paAroaKTUBHOTO paciaja

c(hopMUPOBAHHOCTH 116 YMETH: Ilpakxmuuecku | Oxk3amen
YMEHHH MPUMEHSATh MPUMEHSITh e pabomvi
OCHOBOIOJIaraoIme OCHOBOTNOJIATral0IIKe
aCTPOHOMUYECKHUE ACTPOHOMUYECKHUE
MOHSATHS, TEOPUHU U 3aKOHBI MOHSTHSI, TEOPUU U
JUIS aHaIu3a U 00bACHEHUS 3aKOHBI JIJIs1 aHAJIM3a U
(hM3UYECKUX MPOIIECCOB 00BbSICHEHUS HPU3HICCKUX
MIPOUCXOJISIINX Ha 3BE3/1aX, MPOIIECCOB
B 3BE3JIHBIX CHCTEMaX, B MPOUCXOSIINX Ha
MEXTrallaKTH4eCcKOU cpene; 3Be3/1aX, B 3BE€3/IHBIX
JIBUKCHHS] HEOECHBIX Te, cucTemax, B
ABOJIIOIIMH 3BE3]] U MeEXKTaJaKTUIeCKOM
Bcenennoit cpelie; IBUKEHHUS
HEOECHBIX TEJI, HIBOJIIOIUH
3Be311 U BeeneHHOM
c(OpMHUPOBAHHOCTh 177 YMETh: Ilpaxmuuecku | Sx3amen
YMEHUH Hccae10BaTh U UCCIIeIOBATh U e pabomol
aHAIIM3UPOBATh aHAIU3UPOBATH
pa3Ho0Opa3HbIe pa3sHooOpa3HbIe

¢dbuznueckue BICHUS U
CBOMCTBa 0OBEKTOB,
MIPOBOJIUTH
CaMOCTOSTEIbHBIC
WCCJIEIOBAHUS B PeaIbHBIX

dbuznueckue IBICHUS U
CBOICTBa 00BEKTOB,
MIPOBOANTH
CaMOCTOSITCIIbHBIC
HCCIICIOBAHUS B
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1 J1a00PaTOPHBIX
YCIOBHSX, YUTATh U
aHAJIM3UPOBATh
XapaKTePUCTUKH MTPHOOPOB
U YCTPOUCTB, OOBSICHATH
MPUHLIUTIBI KX paOOTHI

peanbHBIX U
1a00paTOPHBIX YCIOBUSIX,
YUTATh ¥ aHAIU3UPOBATH
XapaKTePUCTUKH
puOOPOB U YCTPOUCTB,
OOBSICHATH PUHIIUITBI UX

paboThl
c(hOpMHUPOBAHHOCTh 118 YMETh: Ipakmuuecku | Sx3amen
IIpe/ICTaBICHUI 0 METOAax CaMOCTOSITEIbHO e pabombwi
MOJTYYCHUST HAYUYHBIX dbopmynupoBath LeNb
ACTPOHOMHUYECKUX 3HAHUM; uccienoBaHus (IMPOeKTa),
BJIaJICHUE YMECHUSIMU BBIJIBUTATh THUIIOTE3bl HA
CaMOCTOSITEJILHO OCHOBE 3HaHUS
(dbopMynupoBaTh LIETh OCHOBOIIOJIAT AIOIIUX
uccneaoBaHus (IPOeKTa), bu3nIecKnx
BBIJIBUTaTh THIIOTE3bI HA 3aKOHOMEpHOCTEN u
OCHOBE 3HaHUS 3aKOHOB, TIPOBEPSATH WX
OCHOBOTOJIAraloIIuX AKCTIEPUMEHTATbHBIMU
(buznueckux CpencTBaMu;
3aKOHOMEPHOCTEN U IJIaHUPOBATH u
3aKOHOB, TIPOBEPATH UX MPOBOJUTh  (PU3UUECKHE
IKCIIEPUMEHTAIbHBIMH AKCIIEPUMEHTHI,
CpeICTBaMU; IJIAHUPOBATh OTIMCHIBATh u
U IPOBOAUTH (hr3HUECKUe aHAIU3UPOBATH
AKCIEPUMEHTHI, OMUCHIBATH MOJIy4YEHHYIO npu
Y aHAJIU3UPOBATh BBITIOJTHEHUH
MOJIyYE€HHYIO TpU JKCIIEPUMEHTA
BBITIOJTHEHUH uH(popMaIHIo,
JKCIEPUMEHTA OTIPEIeIATh
nH(pOpPMaLINIO, OIPEIEIATh JIOCTOBEPHOCTh
JOCTOBEPHOCTh MOJIyYEHHOTO pe3yabTaTa
MIOJIYYEHHOTO pe3ysibTaTa
c(hopMUPOBAHHOCTH 119 YMETH: Ilpakxmuuecku | Ox3amen
YMEHHS peliaTh pacueTHbIe peliath pacyeTHbIC e pabomvl

3aJ1a4 C SIBHO 3aJaHHON U
HESIBHO 3aJJaHHOMU
¢bu3nuecKkoil MosIeNbIO: Ha
OCHOBAaHUU aHAJIN3a
yCJI0BHS BEIOUPATh
¢bu3nyeckue MoJenu,
oTBeYarolue TpeOOBaHUAM
3a/1a4u, IPUMEHSATh
(bopMyIbl, 3aKOHBI,
3aKOHOMEPHOCTHU U
MOCTYJaThl (PU3NUECKUX
TEOpUH IpU
HCIIOJIb30BAHUU
MaTeMaTUYECKUX METOJI0B
peuieHus 3a1ay, NpOBOAUTH
pacyeTsl Ha OCHOBAaHUU
MMEIOIINXCS JaHHBIX,
aHAJIM3UPOBATH

3aJa4y C IBHO 3aJaHHOU
Y HESBHO 3aJaHHOM
(bU3UYECKOI MOJIEIBIO:
Ha OCHOBAaHUHU aHAJIN3a
yCIIOBUS BEIOUPATH
bu3nYecKrue MOIeIH,
OTBEYAIOII1E
TpeOOBaHUsAM 3aauH,
MPUMEHSTH (POPMYIIBI,
3aKOHbBI, 3aKOHOMEPHOCTHU
U TIOCTYJaThl
buznyecKkux Teopuil mpu
HCIO0JIb30BaHUHU
MaTeMaTUYECKUX
METOJIOB pelIeHUs 3a/1ay,
MPOBOJIUTH PACUYETHI HA
OCHOBaHHMH UMEIOIIUXCS
JAHHBIX, aHATTHM3UPOBATH
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pe3yJbTaThl U
KOPPEKTUPOBATh METObI
pELIEHUs C yIETOM
IIOJIyYEHHBIX PE3YyJIbTaTOB;
pelaTh KaueCTBEHHBIE
3aa4uu, TpeOyromnme
IIPUMEHEHHUSI 3HAHUU U3
pa3HbIX pa3ieaoB
LIKOJIBHOTO Kypca (pU3UKH,
a TaKKe UHTErpauuu
3HaHUU U3 JPYTUX
MIpeIMETOB
€CTECTBEHHOHAy4YHOTO
LMKJIa: BBICTPAUBaTh
JIOTUYECKYIO LIEOYKY
pacCyxJI€HHI C ONIOPOM HA
M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3HYecKue SIBICHUS

pe3yJbTaThl U
KOPPEKTUPOBAaTh METO/IbI
pELIEHUs C YYETOM
MOJIy4YEHHBIX
pe3yJIbTaTOB; peUIaTh
KayeCTBEHHbIE 33]1auH,
TpeOyIoImne MPUMEHEHUS
3HAHUU U3 Pa3HbIX
pa3zienoB UIKOJIBHOIO
Kypca (H3HKH, a TaKXKe
WHTErpalluy 3HaHUU U3
JIPYTUX IPEIMETOB
€CTECTBEHHOHAayYHOTO
IIMKJIa: BBICTpauBaTh
JIOTUYECKYIO LIEMIOUKY
pacCyXJIEHHI C OTIOPOM
Ha U3y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS

c(hopMUPOBAHHOCTH 1110 YMETB: ananuzupoBats | [lpakmuuecku | Ok3amen
YMEHUN aHaTM3UPOBATh U Y OIICHUBATH e pabomwl
OIIEHUBATH MOCIICICTBUS MOCJIEICTBUS OBITOBOM 1

OBITOBOM U IIPOU3BOJCTBEHHOMN
MIPOU3BOJICTBEHHOMN JeSTEIbHOCTH YEJIOBEKA,
NESATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C

CBSI3aHHOU C (PU3HYECCKUMU bu3nIecKuMu

MpoLECcCcaMu, ¢ TO3UIUH MpoIEeccamu, ¢ O3UINH
JKOJIOTUYECKOU 3KOJIOTUYECKOU

0€30I1aCHOCTH; 0e30I1aCHOCTH;

MpeJICTaBJICHUN O MPEJCTaBICHUN O

palroOHaIbHOM pauroHaIbHOM
MIPUPOIOTIOJIL30BaHUH, & IPUPOJOTIOIB30BAHNH, &

TaKXe pa3yMHOM TaK)Xe pa3yMHOM

HCIIOJIb30BAHUU UCII0JIb30BAHNUU

JNOCTH>KEHUI HAYKU U JOCTHKEHUN HAYKU U

TEXHOJIOTUH AJIs TEXHOJIOTUH 17151

JAIbHEMIIEro pa3BUTHS JaIbHENIIEro pa3BUTH
YeJI0BEYECKOro 00I1IecTBa YeJI0BEYECKOro 00I1ecTBa

OBJIaJICHUE Pa3INIHBIMU 1111 3HATH: Ilpaxmuuecku | Sx3amen
criocobamu paboThl ¢ cr1oco0bI paboThl ¢ e pabomul
nHpopMaruen pruzmaeckoro nHpopMaIuen

COJIEpIKaHUS C (bHU3UYIECKOro COAepIKAHUS C
HCIIOJIB30BaAHUEM HUCIIOJIB30BAHUEM

COBPEMEHHBIX COBPEMEHHBIX

UH(OPMALMOHHBIX MH()OPMALMOHHBIX

TCXHOJIOTUU, PA3BUTHUC TEeXHOJOTuU

YMEHHUH KPUTHIECKOTO

aHaJIN3a ¥ OLCHKH

JIOCTOBEPHOCTH TOITy4aeMOM

uH(pOopMaLUH

OBJIAJICHUE 12 YMETH: Ipaxkmuuecku | Ix3amen
OpraHU3allMOHHBIMU U CaMOCTOSITEIbHO e pabomoi
MM03HABATEIbHBIMU proOpeTaTh HOBHIE
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YMEHUSIMHU
CaMOCTOSITEJIBHOTO
MPUOOpPETEHUST HOBBIX
3HaHUI B IPOLIECCE
BBIIIOJIHEHUS IIPOEKTHBIX U
yueOHo-
HCCIIEI0BATENbCKUX padoT,
YMEHUSIMH paboTaTh B
IPYIIIE C BBIIOJHEHUEM
Pa3IMYHbIX COLMATIBHBIX
pOJIeH, IIIAaHUPOBATh

3HaHUs B Ipolecce
BBIITIOJIHCHUSA ITPOCKTHBIX
U yueOHo-
UCCIIEI0OBATENLCKUX
pabort, paboTath B
TpyIIIE C BBIIOJIHEHUEM
PA3IMYHBIX CONUAIBHBIX
poJiel, paluOHAIbHO
pacnpenensirb
JCATCIIBHOCTDH B
HECTaAaHAAPTHBIX

paboTy TPYIIIIHI, CUTYaITUX, aJIcKBATHO

paloHaIbHO OIICHUBATh BKJIA]]

pacnpenensirtb KaXJI0TO U3 YYaCTHUKOB
JeSITETLHOCTH B TPYIIIBI B PEIICHUE

HECTaHapPTHBIX paccMaTpuBaeMon

CUTYaIUsX, aJCKBATHO poOsIeMbl

OIICHUBATh BKJIAJ KaXIOTO

W3 YYACTHUKOB TPYIIITHI B

pelieHue

paccMaTpuBaemMon

poOIIeMBI

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

NEeSITeNIbHOCTH T10 JEeSITEIbHOCTH 110

CHEIHATLHOCTSIM (PU3UKO- CHEIHNAIbHOCTIM

TEXHUYECKOTO MPO DI

(U3UKO-TEXHUUECKOTO
npo st
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