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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 MOTeHIMaNa GU3nIecKoi HayKl, OCMBICIICHUE CBSI3U PA3BUTHUS (PUBHKHU
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 HJKOJOTHYECKUM TNpo0JieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C
pa3BUTHEM TEXHUKH U TEXHOJOTHH, a TaKKe OOCYX IACHHS MpoOJieM palMOHaIbHOTO
IPUPOJIOTIONIH30BAHUS U HKOJIOTMUECKOM 0€3011acCHOCTH.

CTepXKHEBBIMH  dJIEMEHTaMU Kypca (U3UKU SBISAIOTCS (PU3NYECKHE TEOPUH
(popMupoBaHue NpeACTaBICHUN O CTPYKTYpe MOCTPOCHUS (PU3NUECKON TEOpUH, poiu
(GyHIaMEHTaTbHBIX 3aKOHOB M TMPHUHIUMIIOB B COBPEMEHHBIX TPEJICTABICHUSIX O
OpUpoJie, TPAHMUIAX MPUMEHHMOCTH TEOpHUH, IJis OMHMCAHMS ECTECTBEHHOHAYYHBIX
SIBJICHUM M TIPOIIECCOB).

BrpornecceocBoernssOITOIICITIOHa6a3e0cHOBHOT00011er000pa30BaHUACIONYY
enuemcpenaneroodmierooopazopanus(IINICC3)moaBeneHuepe3ynbTaTOBOOYyUCHUST 110
yaeOHOMY mipenmeTy «®Du3MKa» OCYIIECTBISAETCS B paMKaxX IPOMEKYTOUYHOU

aTTeCTalnu.

3. MECTO YYEBHOI'O ITIPE/IMETA B YYEBHOM IIJTIAHE
VYyeOnpiii mpenmer «®dDu3WKa» BXOJUT B COCTaB MPEAMETHOW 001acTH
«EctectBennbie Haykn» PI'OC cpeanero oOimiero oOpa3oBaHHST U U3Yy4aeTcs B
obmeobpazoBarenpbHoM IMkiae ydeOHoro miana OITOIT CIIO na 6Ga3e OCHOBHOIO

ob11ero oOpa3oBaHus ¢ MOJIydYeHUEM cpeaHero obmero oopazoanus (IIIICC3).



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
JTOCTH)KEHUE 00YUaIOIUMUCS CIICTYIONIUX PE3YIbTATOB:

® JIUUHOCHIHBIX:
JI.23 TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEepPCTBa, TPY10T00uUE;
J1.24 TOTOBHOCTB K aKTUBHOM JCATCIBHOCTH TEXHOJIOTHUECKON M COITMAIbHOM
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 HENPUSITUE ACHCTBUHN, IPUHOCIIIUX BPEJ OKPY KAIOLIEH CpeIE;
JI.30 ymeHue nmporHo3upoBaTh HEOIArOMPUIITHBIE YKOJIOTHIECKHIE TIOCIICICTBHS
MPEANPUHUMAEMBIX JEUCTBUN, MPEAOTBPALIATH UX;
JI.34 oco3HaHKE IIEHHOCTH Hay4YHOH JESITEIbHOCTH, TOTOBHOCThH OCYIIECTBIISITH
MPOEKTHYIO U UCCIIEA0BATENIBCKYIO JEITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.
® MmemanpeomemHbviXx:

M.4 BBISIBIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSX;
M.7BnaneTy HaBBIKAMH YYEOHO-HCCIICIOBATEILCKOM M TIPOSKTHOW JIESATEIHHOCTH,
HaBBIKAMU pa3pelieHus IpooIeM;
M.8 cmocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOMCKY METOJO0B 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 caMOCTOSTENBHO OCYIIECTBIATH I03HABATEIBHYIO AEATEIbHOCTD, BBISBIIAThH
poOJieMbl, CTaBUTH U (OPMYIUPOBATh COOCTBEHHBIE 3a/]a4u B 00pa30BaTeIbHOM
JEATENIbHOCTU Y dKU3HEHHBIX CUTYaIUsX.

® npeoMemHbIxX

[11)- chopMuUpOBaHHOCTh MOHUMAHHUS POAM (PU3MKH B DKOHOMHYECKOHU,
TEXHOJOTUYECKOH, COIIMAIbHON U 3TUYECKOU cepax AesTeIbHOCTH YEJIOBEKa; pOJIh 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/CTaBleHu O BceoOlIeM XapakTtepe (PU3NYECKUX 3aKOHOB; IPEICTaBICHHUN O
CTPYKTYpe TMOCTpOeHHUs (U3MYECKON TEOpHH, YTO TIO3BOJIUT OCO3HATh PpOJIb
(GyHIaMEHTaIbHBIX 3aKOHOB U TMPHUHIMUIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O
IpUPOJE, TOHATH TPAHUIIBI IPUMEHUMOCTH TEOPUI, BOBMOKHOCTH UX IPUMEHEHHUS IS
ONMCAHUS €CTECTBEHHOHAYYHBIX SIBIEHUMN U MPOLECCOB;

[13) - chopMUPOBaHHOCTH YMEHUS PA3IN4YaTh YCIOBHS MPUMEHUMOCTH MOJIETICH
duznuecknux TEem U TPOLECCOB (SIBICHUWI): WHEpIMalbHAs CHCTEMa OTCYETa,
MaTepHalibHas TOYKa, PAaBHOYCKOPEHHOE JBUKEHUE, CBOOOIHOE MajieHne, aOCOIIOTHO
ynpyras aedopmarus, abCOIIOTHO YIIPyroe u abCOMIOTHO HEYNMPYroe CTOJKHOBEHHS,
MoJielel rasza, JKUJIKOCTH U TBEPAOro (KpUCTAIIMYECKOr0) Tejia, WIEaIbHOrO Trasa,
TOUYEYHBIM 3apsii, OJHOPOJHOE 3JIEKTPUUECKOE I0JIE€, OJHOPOAHOE MATHUTHOE MOJE,
rapMOHUYECKHE KOJeOaHus, MaTeMaTHYEeCKUN MAATHUK, HJICATBHBIM TMPYXUHHBINA
MasTHUK, TApPMOHUYECKUE BOJHBI, UICATbHBIN KOJeOaTeNbHbIN KOHTYD, TOHKAS JIMH3A,
MOJIEJIEW aTOMa, aTOMHOTI0 $1/Ipa U KBAHTOBOM MOJIEJIA CBETA

[14) - cdopMUPOBAaHHOCTH YMEHHS OOBICHATH OCOOCHHOCTH IPOTCKAHWSI
¢u3nuecKknx SBICHUN: MEXaHWYECKOE JIBIDKCHHE, TEIJIOBOE JBMIKCHUE YaCTHIL
BEILIECTBA, TEMJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXKeHUE, nuddy3us, ucmapeHue,
KUIIEHUE ¢ KOHJEHCAalus, IUIABJICHUE M KPUCTAIIM3AalUs, HANpaBJICHHOCTD

TCIuIonepeaadn, SJICKTpU3alun TCI, 3KBI/IHOTCHHI/I2U'IBHOI71 IMOBCPXHOCTHU 3aPsAKCHHOI'O
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MPOBOJHUKA,  JJIEKTPOMATHUTHOM  WHAYKIMH, CAMOWHIYKIMH, 3aBUCHUMOCTH
CONPOTUBIICHUS TOJYIIPOBOJHUKOB «pP-» U «II-TUIOB» OT TEMIEPaTyphl, pE€30HAHCA,
uHTepdEepeHIINU BOJH, TU(PpPAKIKU, AUCTIEPCUH, MOJTHOTO BHYTPEHHETO OTPAXKEHUS,
dotorddext, Puznueckre NPUHUUIBI CIEKTPAJBLHOTO aHaiau3a U padoThl Jazepa,
«anbda-» u «0eray pacnajsl siaep, raMMa-u3aydeHue siaep;

I15) chopmMupoBaHHOCTH YMEHUN MPUMEHSATH 3aKOHBI KJIACCUYECKON MEXaHUKU,
MOJICKYJISIPHOM (DU3UKHU U TEPMOJAMHAMUKH, DJICKTPOIMHAMUKU, KBAHTOBOUW (PUBHKHU JJIsI
aHajgu3a U OOBSICHEHHUS SIBJICHUNW MUKPOMHpA, MaKpOMUpa M Meramupa, pas3jinyarb
ycioBusl (TpaHMIlbl, 00JIACTH) NPUMEHUMOCTU (PUBMUECKUX 3aKOHOB, IOHUMATH
BCeOoOIui Xapaktep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPAaHEHUS MEXaHUYECKOU
SHEPIruHU, 3aKOH COXPAaHEHMS UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS, MEPBBIN 3aKOH
TEPMOJIMHAMUKHU, 3aKOH COXPAHEHUS DJICKTPUUECKOTO 3apsijiad, 3aKOH COXpaHCHUS
SHEPrMh) M OrPAaHWYECHHOCTh MWCIOJIb30BAHMUSI YACTHBIX 3aKOHOB; AaHAJIMU3UPOBATH
(du3nUecKue MmpoLecchl, UCTOIb3Ysl OCHOBHBIE MOJ0KEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH:
OTHOCHUTEIJIBHOCTD MEXaHUYECKOTO JIBUKEHHS, bopmybl KHHEMAaTUKHU
PaBHOYCKOPEHHOTO JIBIDKEHHMs, TMpeoOpa3oBaHus [amuies [  CKOPOCTH U
nepeMENIeHUs], TpU 3aKkoHa HpIOTOHA, MPUHIUII OTHOCUTENBHOCTH [ 'anuies, 3aKoH
BCEMHUPHOTO TATOTEHHS, 3aKOHBI COXPAHEHUSI MMITyJIbCa M MEXAHWYECKOW SHEpPruu
CBsI3b palOTHl CWJIBI C M3MEHEHHMEM MEXaHWYECKOW JHEpPruH, YCJIOBHUS pPaBHOBECHS
TBEPAOTO TEJA; CBA3b IABICHUS UICAIBHOIO Ia3a CO CPEAHEN KUHETUYECKOU YHEPruei
TEIUIOBOTO JABHKEHUS M KOHLUEHTPALMENW €r0 MOJIEKYJI, CBSI3b TEMIIEPATYpPhI BEIIECTBA
CO CpelIHEW KMHETUYECKOW HEPTrUeH €ro 4acTUll, CBS3b JIABJICHUS UJICAIHLHOIO Trasa ¢
KOHIIEHTpAaLMEN MOJIEKYJI U €r0 TEMIIEPATypo, ypaBHeHHEe MeHeneeBa- KnanelipoHa,
IIEPBBIM 3aKOH COXPAaHEHHs DHEPrMU B TEIUIOBBIX IIPOLECCAX; 3aKOH COXPaHCHMUS
ANEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, NMOTEHHHANbHOCTH 3JEKTPUYECKOrO ITOJIS,
MPUHIKII CYNEPHO3ULIUKA JIEKTpUUYeCKUX moiier, 3akoHa Kynona; 3akonsl Oma ais
y4acTKa LENU U JJIs1 3aMKHYTOW 3JIEKTPUYECKON 1enu, 3aKkoH J[xkoyns - Jlenna, 3akoH
AJEKTPOMArHUTHOW HMHAYKUIWM, NMpaBuiao JIeHna, mocTynaThl CHEUUAIBHOW TEOPUU
OTHOCHUTEJIbHOCTH DUHIITENHA, ypaBHEeHUE DitHmTeHA 111 (oTodPdeKTa, IepBhIil U

BTOpoil moctynarel bopa, mnpunmun HeomnpenaeneHHoctu ['elizeHOepra, 3akoH
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COXpAaHEHHUs 3aps/la, MACCOBOIO YHUCIA M DSHEPIrUM B SAJIEPHBIX PEAKLMAX, 3aKOH
PaaIHOaKTUBHOTO pacnaja;

I16)-cchopMUpPOBaHHOCTH YMEHUI MPUMEHSTh OCHOBOIIOJIAraroIue
ACTPOHOMMYECKHUE MOHATHSI, TEOPUHU U 3aKOHBI JIsl aHATN3a U 00bSICHEHUST (PU3NUECKUX
MPOLECCOB MPOUCXOIAIINX HA 3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEKIaJlAKTUUECKON
cpene; ABMKEHUS HEOSCHBIX TeJ, IBOJIIOIMHU 3Be3/] U BceneHHo;

[17)-  chopMHpPOBAaHHOCTHL  YMCHHMH  HWCCIIEIOBaTb M  aHAJIW3HPOBATH
pa3HooOpa3Hble  (PuU3MUECKHUE SIBJICHUS M  CBOMCTBA OOBEKTOB, IPOBOJHTH
CaMOCTOSITEJIbHBIC MCCJICIOBAHUSI B PEAIbHBIX M JJAOOPATOPHBIX YCJIOBHUSAX, YUTATh U
aHAJIM3UPOBATh XaPAKTEPUCTUKU MPUOOPOB U YCTPOUCTB, OOBSCHITH MPUHIIUIBI UX
paboTHI;

[18)-chopMUPOBAHHOCTh MPEACTABIACHHA O METOJAaX IOJyUYEHHUS HayIHBIX
ACTPOHOMMYECKUX 3HAHWW; BIAJ€HWE YMEHHUSMH CaMOCTOSITEILHO (POpMyIupoBaTh
1Henb uccieaoBaHus  (IIPOEKTa), BBIABUTaTh THUIIOTE3bI HA OCHOBE 3HAHUS
OCHOBOIIOJIAralomuX (PU3NYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPSATH UX
OKCTIIEPUMEHTAIBHBIMIA ~ CPEJICTBAMU;, IUIAHUPOBATh U  MPOBOJIUTH  (PU3HUYECKHE
AKCIIEPUMEHTHI, OINHUCHIBATh M AHAIM3UPOBATH IMOJYYEHHYIO TMPU BBINOJHEHUU
AKCTIEpUMEHTA HH(POPMAIIHIO, ONIPEACIISITh TOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTta;

I19)-chopmMupoBaHHOCTh YMEHHUS pellaTh PacUeTHBIC 3aJ]a4M C IBHO 3aJIaHHOHN U
HESBHO 3aJlaHHON (PU3MYECKON MOENIbIO: Ha OCHOBAaHWU aHAJIM3a YCJIOBHUS BBIOUPATH
dbu3uYecKkrue MOJEIH, OTBEYAIONIMe TPeOOBAHUSAM 3aJa4d, MPUMEHITH (HOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH W MOCTYJAThl (DU3WYECKUX TCOPHH IPU HCIOJIb30BAHUH
MaTEMaTUYECKUX METOJOB PEIICHUs 3aJad, IPOBOJHWTH PACUE€Thl HA OCHOBAaHUU
MMEIOIINXCS TAHHBIX, AHAJIU3UPOBATh PE3YJIBTAThl U KOPPEKTUPOBATH METOAbI PEIICHUS
C YYETOM TMOJYYCHHBIX PE3YyJIbTATOB; peIlaTh KauyeCTBCHHBIC 3a7adyH, TPEOYIOIIUe
MPUMCHCHHUS 3HAHWKW M3 Pa3HBIX Pa3eiaoB IIKOJBHOTO Kypca (PU3HKH, a TaKkKe
WHTErpaly 3HaHUHM U3 IPYTUX MIPEIMETOB €CTECTBEHHOHAYYHOIO IIUKJIa: BBICTPAUBaTh
JIOTUYECKYIO IIETIOYKY PACCYXKICHUN C OMOPOUN Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH

U (pu3ruecKue sSBJICHUS;
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I110) chopMHUpOBAaHHOCTH YMEHUW aHATU3UPOBATh U OLIEHUBATH IMOCIEACTBUS
OBITOBOM M NMPOU3BOJCTBEHHOM NEATEIbHOCTH YEJIOBEKA, CBS3aHHOM C (PU3MUYECKUMU
mpoleccaM, C TMO3ULUNA  DKOJIOTMYECKOW O€30MacHOCTH; MPEACTaBICHUH O
pallMOHAJILHOM  IPUPOJOIIOIB30BAHUU, a TaKXE PAa3yMHOM  HCIIOJb30BAaHUU
NOCTVDKEHUN HAyKW M TEXHOJOTMH [UI JAJIbHEWIIETO pa3BUTUS YEJIOBEYECKOTO
00I11eCTBa;

[111) oBnaaeHue pa3aMuHBIMU ClIOcO0aMu paboThI ¢ HHPOpMaLKei HU3NIECKOTO
collepKaHUsl C MCIOJIb30BAHUEM COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTHUH,
pa3sBUTHE YMEHHUW KPUTHUYECKOI'O0 aHajau3a M OLICHKU JOCTOBEPHOCTH IIOJIy4aeMOU
uHpoOpMaIny;

[112) oBnajgeHuWe OPraHU3allMOHHBIMM W  IO3HABATEIbHBIMU  YMEHUSMH
CaMOCTOSITEIILHOTO MPUOOPETEHNSI HOBBIX 3HAHUI B MTPOLIECCE BHITIOJHEHHUS MTPOESKTHBIX
U Y4eOHO-UCCIIe0BATENbCKUX PaboT, yMEHUSIMU paboTaTh B TPYIMIE C BBHINOJIHEHUEM
pa3IMUYHBIX COLMAJIBHBIX pOJIEH, IUIAHUPOBATh pabOTy TpyHIbl, palMOHAIBHO
pacrpeneniaTbh ACATEIbHOCTh B HECTAHNAPTHBIX CHUTYalMsAX, aJE€KBAaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIIEHUE paccMaTpUBAeMOM MpoOIeMBbL;

[113) cdopmupoBaHHOCT, MOTHBaLMM K Oyaymed mnpodeccuoHaIbHON
JESTENBHOCTHU TIO CTIEIHMATBHOCTAM (PU3UKO-TEXHUYECKOTO TIPODUIISL.

5. COAEPKAHUE YYEBHOI'O IIPE/IMETA

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

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOI0 IIO3HAHUS
Tema 1. ®usnka — Hayka o npupoze. Hayunsie MeTo1pl MO3HAHUSA
Beenenne OKpPY’KaroIlero Mupa. Posb 3kciepuMeHTa 1 TEOpUH B IIPOLIECCE
IO3HAHUS NPUPOABL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue puzndeckux sBieHUH 1 npoueccos. Hayunsle
runotesbl. usnyeckue 3aK0HbI U TEOPUHU. 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. CiokeHue NepeMeleHUN U CII0KEHUE CKOPOCTEN.
PaBHOMEPHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE JABUKEHUE.
I'paduky 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI, IIYTH U
nepeMeIeHsl MaTepUuaIbHOM TOUKH OT BpeMeHu. CBoOoHOE
najieHue. Y ckopeHue cBoOotHoro najaeHus. Kpusoauneiinoe
JBH>KEHUE. [[BIoKeHnE MaTepUAIbHOM TOUKHU IO OKPYXHOCTH C
MOCTOSIHHOM 110 MOJTYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JIMHEHAS
ckopocts. [Tepuon u yactora obpamenus. LleHTpocTpemMuTensHOE
YCKOPEHHUE

Pemenue pacu€THbIX 3a1a4 ¢ 3aJaHHON (PU3NYECKOI MOJIEIBIO C
UCII0JIb30BAHUEM OCHOBHBIX (POPMYJI KHHEMATHKU :
IIpakTnueckas padora Ne 1«2OeMeHThl BEKTOPHOU anreopbI»
IpakTuueckas padora Ne2,3 «KKnHemarnka moctynaTeabHOTO
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
BceMUpHOro TsaroteHus. 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 TEJIA B )KMIKOCTH WIH
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 U (POPMYIT TMHAMUKHU.
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.
MomHocTb»

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 MOJIEKYIIPHO-KUHETUYECKOIN TEOPUH.
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
KWHETUYECKOM SHEPruu TEIJIOBOTO JBMKEHMSI YacTHIl ra3a. ['a3oBbie
3aKoHbl. YpaBHeHue MenneneeBa—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
HCIO0JIb30BaHNEM OCHOBHBIX noJjioxkeHuit MKT, 3akoHoB 1 dpopmyn
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 /lanpToHa»

Tema 6. OcHOBBI
TepmoanHaMUKH

TepMmonuHamuyeckas cucrema. BHyTpeHHss S5HEprust
TEPMOJIMHAMHYECKON CHCTEMBI U CIIOCOOBI €€ U3MEHEHHS.
KonuuecTBo TeminoTel U paboTa. BHyTpeHHsS S3HEPTUsl 0JHOATOMHOTO
UJeaJbHOTO ra3a. Buael Teruonepenaun: TemionpoBOIHOCTD,
KOHBEKIIMS, U3TydeHHe. Y AebHas TeII0EMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI MU TEIJIoNnepeaaye.

[Tonsitue 06 aguadbatHOM npouiecce. [lepBblif 3aKOH TEPMOIUHAMUKHY.
[TpumeneHue mepBoro 3aKOHa TEPMOJMHAMUKH K H30TIPOLIECCaM.
['padmueckast untepnperanusi 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 3aJ1a4 € ONIOPOM HA U3Y4YECHHBIE B pa3zieie
«MonekynsipHas GU3UKa 1 TEPMOAUHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHSL.

IIpakTnyeckas padora Ne 1,2 «BHyTpeHHss dHEPTUs
TEPMOJAMHAMHUYECKON cucTeMbl. KomuecTBO TEMIOTH 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 " KUIICHHUC.
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 kpuctaibsl. 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 «AOGCOIIOTHAS U OTHOCUTEIbHAS
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. DiekTpoaMHaMuKa

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 MOJCIBIO 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
UCIOJIb30BAHUEM 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.
DJIEKTPOMarHuTHas

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.
MarnuTHO€e 10Jie TPOBOIHUKA C TOKOM. KapTuHa MTMHUN UHIYKIIUU
MarHMTHOTO TOJIS JUTMHHOTO MPSIMOTO MPOBOJAHHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MMPOBOJIHMKA, KATYIIKH C TOKOM. OnbIT DpcTeaa.
B3aumonelictBue npoBoIHUKOB ¢ TOKOM. Cuia Amriiepa, €€ MOyiab U
Harnpasienue. Cuna Jlopenna, e€ MOIynb U HanpaBieHue. [[Bmxenue
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 MTOCTYIMATEIbHO B OJHOPOIHOM
MarHuTHOM noJie. [IpaBuno Jlenna. UHaykTHBHOCTD. SIBNEHUE
camouHaykuuu. J1C caMOMHAYKIIMU. DHEPrusi MarHUTHOTO TI0JIS
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE 10JIe

Pemenne pacu€THbIX 3aa4 Ha IpUMEHEHUE POPMYIT TEMbI
«MarsuTHoe 1noJie. JNeKTpOMarHuTHas 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»
IIpakTuyeckas padora Ne 3,4,5 «3aK0H 2JIEKTPOMAarHUTHON
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 gasa
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 3aTyxaronmx KojaeOaHusgX.
Boinyxxnennslie Mexanndeckue kosiebanusi. Pesonanc. BeiHyk/1eHHBIE
AJIEKTPOMarHuTHBIC Kojebanus. [lepemerHbIil Tok. CHHYCOUTAIBHBIN
NEepPEeMEHHBII TOK. MOIITHOCTh IEPEMEHHOT0 TOKa. AMILTUTYIHOE U
JecTBYyIOIIee 3HAUEHHUE CUITBI TOKA U HampsbkeHus: Tpanchopmarop.
[IpousBocTBO, epenaya u MOTpedieHNne AMEKTPUUECKON IHEPTHH.
DKOJOTUYECKHE PUCKU TIPH MIPOU3BOJICTBE deKTposHeprun. Kynprypa
MCIIOJIb30BAHUS DJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU

Pemenne pacy€THbIX 335124 ¢ 3aJaHHON (PU3UUECKOU MOJICIIBIO C
MCIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB M (JOPMYIT, OMHCHIBAIOIINX
MEXaHWYECKUE U JEKTPOMarHUTHbIE Konebanus. Pemenue
KAaueCTBEHHBIX 3aJ1a4 C OMOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMHUCHIBAOIINE MEXAHUUYECKHUE U
ANEKTPOMArHUTHBIE KOJIEOAHNUS.

IIpakTuyeckas padora Ne 1,2,3 4«MexaHuyeckue u
AIEKTPOMArHUTHBIE KOJICOAHUSD»

Tema 12.
Mexannueckne u
JIEKTPOMATHUTHBIE

MexaHnueckue BOJIHBI, ycIoBuUs pacnpoctpanenus. [lepuon.
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. B3aumuas opueHnranus Bekropos E, B, v B aJeKTpOMarauTHou
BosHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE,
npeoMIIeHuE, ojsipu3anus, tudpakuus, narepdepenuus. CKopoctb
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3meKTpOMarHUTHBIX BOJH. [IpuMeHeHre 31eKTpOMarHuTHBIX
BOJIH B TEXHUKE U ObITy. [IpUHIUIBI paIUOCBSI3U U TEIEBUIACHHUS.
Paguonokanus. D1eKTpOMarHuTHOE 3arpsi3HEHUE OKPYXKaroIIei
cpeabl

Pemienne pacy€THBIX M KaYECTBEHHBIX 33/1a4 C OTIOPOM HA U3yYEHHBIE
3aKOHBI M 3aKOHOMEPHOCTH, OMKCHIBAIOIINE PACTIPOCTPAHEHHE
MEXaHUYECKUX M DJIEKTPOMArHUTHBIX BOJH

[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.

Hucnepcus ceera. CioxHbIN cocTaB 6enoro csera. L{ser.
Cobuparolue 1 paccerBaroIIfe JUH3bI.

Tonkas nuH3a. DOKyCHOE PacCTOSTHUE U ONTHUYECKAs CHJIa TOHKOU
nuH3bL [TocTpoenne n300pakeHuid B COOMPAIOIINX U PACCEHBAIOIINX
nuH3ax. @opmysa TOHKOM JIUH3bI. YBEIWYEHHE, TaBAEMOE JIMH30M.
[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

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

Hudpakuus ceera. AudpakiuronHas peméTka. Y ciaoBue HaOM0AeHUs
[JIaBHBIX MAKCUMYMOB MPHU MaJICHUM MOHOXPOMAaTHYECKOTO CBETa Ha
mdpakironnyio pemérky [lonspuszanus csera

Pemenue pacu€THbIX 33724 ¢ SBHO 33JaHHOM (PU3UYECKON MOJIEIIBIO 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 JTHH3AX)

IIpakTnyeckas padora Ne S«BonHoBas ontuka. UnTepdepenus
cBETa»

Paznes 6. OcHOBBI CIeIMAJIbLHOH TEOPHH OTHOCHTEIbHOCTH

Tema 14. OcHoBBI
crenuaJbHON Teopun
OTHOCHTEIbHOCTH

r paHUuIbI IPUMEHUMOCTHU KJIaCCUUYECKON MEXaHHUKHU. HOCTyJ'IaTBI
creuaJabHOM TCOPHUHU OTHOCUTCIILHOCTHU :MHBAPUAHTHOCTb MOIYJISA
CKOPOCTH CBETA B BAKYYMC, IIPUHIUIT OTHOCUTCIILHOCTU OuHIITeTHA
OTHOCHTEILHOCTh OJITHOBPCMCHHOCTH. 3aMe,Z[J'IeHI/Ie BpPEMCHU U
COKpalICHNUEC JJINHBI.

9Hepr W U UMITYJIBC peHﬂTHBHCTCKOﬁ JacCTUIlbI.
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CBs13b Macchl ¢ JHEPIUEN U UMITYJIBCOM PENSITUBUCTCKON YaCTHLIBI.
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.
Hasnenue cBeta. OmpiTel I1. H. JleGeneBa. Xumudeckoe elicTBrE
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 KBAaHTOBOW ONTHUKH.

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
norJounieHre GOTOHOB MPH MEPEX0/ie aTOMa C OJJHOTO YPOBHS SHEPTUHU
Ha apyroil. Buasl criektpoB. CekTp ypOBHEHN 3HEPrUU aToma
BOJOpPOJA.

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

Penienne ka4ecTBEHHBIX 33124 C OTIOPOH Ha H3y4YCHHBIC 3aKOHBHI,
3aKOHOMEPHOCTHU U (pu3HUeCcKHe siBICHHS 10 TeMe «CTpOeHUE aToMay.
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-pacnag. DIEKTPOHHBIA U IO3UTPOHHBIN OeTa-pacma. ["amma-
U3JIy4eHHE. 3aKOH PaJHMOAKTUBHOTO pacnaaa. JHEprus CBsI3u
HYKIJIOHOB B sijipe. SlnepHsbie cuibl. [ledekt maccsl siapa. SaepHbie
peakiuu. [lenenue u cunTes saep. AnepHsiii peakrop. TepmosaepHbIit
cunTe3. [IpobnemMbl U IepCeKTUBHI SACPHON YHEPTETHKH.
DKOJIOTUYECKUE aCHEKThI AEPHON SHEPTETUKU. DJIEMEHTapHbIE
yacTUlbl. OTKPBITHE TO3UTPOHA.

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

Pemenne kauecTBEHHBIX 3aJa4 ¢ ONIOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHUE SIBICHUS 110 TEME K ATOMHOE SIPO».
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 3Bé3nHoro Heba. Co3Be3aus, sipKue
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. MoJgekyJisipHasi u3nka ¥ TepMOIMHAMHUKA 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

«Dwusuka» B mpeaenax ocsoenus OIIOII CIIO na 6aze ocHOBHOTO 00111€T0 00pa3oBaHUs

¢ moiaydeHueM cpeanero oomero oopazoanus (ITIIICC3):
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Bun yueOHoii padoTbl O0bem yacoB
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl 191
O0s3aTesibHAs ayIMTOPHAsA yueOHas1 Harpy3Ka (Bcero) 134
B TOM YHCIJIE:
JEKIUN 50
MIPAKTUYECKHUE 3aHITH 84

1ab0paTOpPHBIE 3aHITHS

VY4ueOHBIM IUIAHOM
HE MIPEAYCMOTPEHO

Camocmosmenvhas paboma ooyuaowe2ocs 41
Kouncyromayuu 8
Ilpomercymounan ammecmayus 6 hopme IK3ameHna 8

7.

7. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHHEYEHMUME TIPOI'PAMMBI YYEBHOTI'O ITPEJIMETA

7.1. Onucanue mamepuanbHoO-mexHU1ecKoll 6a3vl, HEOOXOOUMOU 014

ocyuiecmaeieHuA 06pa303am €JIbHO20 npouecca

HanMeHoBaHNe cienUAJLHBIX IOMEINEHUH U

OCHaHIeHHOCTb CIeMAJIbHBIX

yn. Tarumesa, ctpoerue 18a/l, 221,1 xB.™.,
2 sTax, nomemenne Ne 7

Ne i/t . . NOMEIeHNA ¥ TNOMEIIeHui s
NOMELIECHUH IS CAMOCTOSATEIbHOI padoThI .
CaAaMOCTOSITEJIbHOI PadoThI
VYyeOHas ayauTOpHs I TpoBeaeHus 3aHaTHi Beex | 1. Jlocka yueOHas
BHUJIOB, TPYTIIOBBIX U HHAWBUAYaJIbHBIX 2. Pabouee mecTo mpernogaBaTenst
KOHCYJIBTALMH, TEKYIICr0 KOHTPOILA 1 3. KommuiekT yueOHOl Mebenu Ha 25
114056 AnpOMen(yTqu%n arTecTalmH: qelL.
CTpaxaHCKasi 00J1acTh, TOPOACKON OK . V-
1. - ACTP » TOpoaL pyr 4.CrauroHapHbIi MyIbTUMEIUNHBIN
ropox ActpaxaHb,
KOMIUIEKT (IPOEKTOP, FKPaH)
yi. Tatumesa, crpoenne 18a, 41,5 kB.M., 5
3 srax, momenienue Ne 310 . Hoctyn K HH(bOinIaHHOHHO N
TEJIEKOMMYHUKALMOHHOU ceTu
«HTEpHET
ITomenienue ayist CaMOCTOSTENBHON U 1. Kommutext yueOHo# mebenu Ha 50 gen.
BOCTIMTATEIIEHON PabOTHI: 2. Komrutekt yueOHO-HaTISITHBIX
414056, ActpaxaHckas 00J1acTh, TOPOJCKOW OKPYT | TOcoOni
ropon Actpaxassb, 3. KommnbroTeps! - 8 mT.
2. r. AcTpaxaHs, 4. CTannoHapHBIA MYyJIbTUMEIUIHBINA

KOMILIEKT (TIPOEKTOP, SKPaH)
5. doctyn kK nH(POPMAIMOHHO-
TEIEKOMMYHHUKALIMOHHOHN CETH
«uTepHeT»

7.2. Pexomenoyeman numepamypa

1.

@) OCHOGHAA yyeOHaA numepamypa:

Yakak A.A. ®uszuka. uzndeckue OCHOBBI MEXaHUKHU : ydeOHOE MmocoOue s




CIIO / Yakak A.A.. — Capatos : [IpodoOpazosanue, 2020. — 180 ¢. — ISBN 978-5-
4488-0673-5. — Texcrt : snexktponssiit // [udposoii obpazoBatenbubiil pecypc PR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/91903

2.  Yakak, A. A. ®uzuka. DIEKTPUUECTBO U MarHeTU3M : yueoHoe nocooue st CI10
/ A. A. Hakak. -Caparos : [IpopoOpazosanue, 2020. - 237 . - ISBN 978-5-4488-0675-
9. -Tekcr : anexktponHslii // Ludpposoit oopazoBarensHslil pecypc IPR SMART : [caiiT].

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

3. Jleryta, C. H. ®usuka. Dnekrpocratrka : yuedHoe mocodbue maist CIIO / C. H.
Jleryta, A. A. Yakak. — Capatos : [IpodobpazoBanue, 2020. - 177 c. - ISBN 978-5-
4488-0591-2. -Tekct : anextponHbidt // LudpoBoit obOpazoBarenbHbiii pecypc PR
SMART : [caiit]. - URL: https://www.iprbookshop.ru/92190

4, JleryTta, C. H. ®usuka. MonexynspHas ¢pusuka : yuednoe nocodue ayist CI10 / C.
H. Jleryta, A. A. Yakak. -CapatoB : [IpodobpazoBanue, 2020. - 231 c. - ISBN 978-5-
4488-0611-7. -Tekct : anextpoHHbIN // Iludposoit obpazoBarenbhblli pecypc IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/92189

0) OonoanumenvHaA yueOHan iumepamypa.

1. Tpobumenko E.E. ®usuka: mpakThuecKue 3aJaHusl I TMOJATOTOBKH K
[EHTPAIM30BaHHOMY TecTHUpOBaHuIO U 3k3ameHy / Tpopumenko E.E., lllenenxoBC.1..-
Munck: TerpaCucreme, 2010. - 252 c. -ISBN 978-985-470-975-8. - Tekcr:
anekrponnsbiii // IPR SMART: [caiit].- URL: https://www.iprbookshop.ru/28274

8) nepeueHb yueOHo-MemoouuecKozo obecneyeHun:
1. Tromronosa C.C. YMII «®Pu3uka» a1 npakTUYECKUX 3aHATUNA. ACTpaxaHb.

KCu3 AT'ACY.2023 r. —32c.

2) unmepuem-pecypcol:

0) 2J1eKMPOHHO-0UOIUOMEUHbIE CUCHEMBbL:
3. DNIeKTPOHHO-0UOINOTEeUHAS cucTeMa «IPRbooks»

(http://www.iprbookshop.ru/)

20


https://www.iprbookshop.ru/91903
https://www.iprbookshop.ru/91904
https://www.iprbookshop.ru/92190
https://www.iprbookshop.ru/92189
https://www.iprbookshop.ru/28274

8.O0COBEHHOCTHU OPTAHU3ALMU OBYYEHUSA J1sA UHBAJINIOB U
JINI] C O'PAHUYEHHBIMHU BO3MO’KHOCTAMMU 31J0POBbBA

I[Hﬂ O6Y‘I&IOI.HHXC$I N3 4YuCjJa HHBAJIMAOB HW JIMI C OI'paHUYCHHBIMU

BO3MOKHOCTSAMU 300POBbA HA OCHOBAHHWHU IMHCbMEHHOI'O 3aABJICHUS y‘lG6H]’::II>i npeamMceT

«Du3nKa» pearu3yeTcss C YYEeTOM OCOOEHHOCTEH MCUXO(U3MUECKOTO pa3BUTHI,

WHJMBUIYaJbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3J0pPOBbs (J1ajiee — MHIAUBUAYATbHBIX

0COOCHHOCTEH).

9. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

HNPEAMETA
Pe3yabTaTnl 00y4yeHust Kon IIpoBepsiemble ymMeHust ®opMbI U METOABI
(ITMYHOCTHBIE, pe3yabT U 3HAHUSA KOHTPOJISI M OLIEHKHU
npeaMeTHbIe, aToB pe3yabTaToB 00y4eHH s
MeTanpeIMeTHbIe) Texkymuit | IIpomexxyrounas
KOHTPOJIb | aTTeCTaIUs

Jluunocmmuote mpydoeozo eocnumarnus.

TOTOBHOCTb K TPYIY,
0CO3HAHHE [IECHHOCTH
MacTepCTBa, TPYA0JII00He

JI 23

(DopMupy;omCﬂ 3a cyent nocmaeileHHblxX ueﬂeﬁ u
60CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

TOTOBHOCTH K aKTUBHOM
JIEeITEILHOCTH
TEXHOJIOTMYECKOH 1
COLIMAJILHOM
HaIpaBJICHHOCTH,
CIIOCOOHOCTD
WHUIIMUPOBATD,
IJIAHUPOBATh U
CaMOCTOSTEILHO
BBITIOJTHATH TaKyIO
IEITEIBHOCTD

JI24

(DopMupy;omCﬂ 3a cyent nocmaeieHHbvlxX ueﬂeﬁ u
60CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

Juunocmmuule IxkonozuuecKko2o 60CnUmMaHUA:

IUIAaHUPOBAHUE U JI 28 Dopmupyromcsi 3a cuem noCmagieHHslx yeneu u
OCYILICCTBJICHUC HCﬁCTBHﬁ 60CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

B OKPYXXaIOIIEH cpee Ha

OCHOBE 3HaHUS Lienen

YCTOMYHMBOTO pa3BUTHUS

4eJI0BEYECTBA

aKTUBHOE HENPUATHE JI 29 Dopmupyromes 3a cuem noCmaeIeHHbIX yeneu u
JNENUCTBUI, PUHOCSAIINX B0CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

BpEJl OKPYXKAIOLIEH cpesie

yMeHue  mporaosuponats | JI 30 Dopmupyromes 3a cuem nocmagieHHbIX yeneu u
HeOIaronpusTHbIE B0CNUMAMENbHBIX 304 HA 3AHAMUSIX.
9KOJIOTMYECKUE

MIOCJIEICTBUS
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MPEIITPUHUMAEMBIX
JEMCTBUI, IPEIOTBPALIATD
ux

Jluunocmmuote UCHHOCMU HAYUHO020 NO3HAHUA.

OCO3HaHue LIEHHOCTH
HAy4YHOU JIESITETIBHOCTH,
TOTOBHOCTb OCYILIECTBJISITH
MPOEKTHYIO U
HCCIIEN0BATEIBCKYIO
JIEATEIIbHOCTh
VHJIMBUIyaJIbHO U B

rpynmne

JI 34

(DOpMMpyiOmel 3a cuem nocmaejlieHHblX Lfeﬂeﬁ u
BOCNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

Memanpeomemnmnuie:

0azoevle no2uuecKue oelicmeun:

BBIABJISITh 3aKOHOMEpHOCTH | M4 YMETh: IIpakmuuecku | sK3amen
Y TIPOTHBOPEYHS B pacKpbIBaTh e pabomwl
paccMaTpuBaeMbIX 3aKOHOMEPHOCTH
SIBJICHUSX MIPOTUBOPEYHS B
paccMaTpuBaeMbIX
(bU3HYECKUX SIBJICHUIX
0azoevle ucciedosamenvcKue 0elicmeust:
BJIAJIETh HABBIKAMHU M7 YMETH: Ilpakxmuuecku | sx3amen
y4eOHO- bopMUPOBATh HAYYHOTO | € pabomul
HCCIIEIOBATENIbCKOU U THUIIA MBILUICHHUS,
MPOEKTHOM ACSATEIbHOCTH, BJIaJIETh HAYYHOU
HaBbIKaMU pa3pelIeHHs TEPMHUHOJIOTHEH,
npoOiem KJTIOYEBBIMH MTOHATUSIMU
U METOJaMU;
CIOCOOHOCTh ¥ TOTOBHOCTh | M 8 YMETH: Ilpakmuuecku | sx3amen
K CaMOCTOATEIBLHOMY CTaBUTH U e pabomoi
MIOUCKY METO/IOB PELICHUs dbopmynupoBath
MPaKTUYECKUX 3a7ad, coOCTBEHHBIE 3a/1a41 B
MPUMEHEHHIO Pa3IIMYHbIX 00pa3oBaTebHOMI
METO/I0B O3HAHMUS JEeSITEIbHOCTH U
YKU3HEHHBIX CUTYaI[UsX;
npunamue ceta u Opy2ux J10oeii:
BBIOMpATh TEMATUKY U M 32 YMETH: Ilpakmuuecku | Jx3amen
METO/IbI COBMECTHBIX NpPUHUMATD cels, e pabomol
JNEUCTBHI ¢ y4eTOM OOIIUX MOHUMasl CBOU
HWHTEPECOB, U HEJOCTATKU U
BO3MOKHOCTEN KaKJI0OTO JIOCTOMHCTBA
YJIeHA KOJIJIEKTHBA
YHUG8epcanvbHvle pezyiamueHble 0elicCmeun:
CamMOOp2aHUu3auUA:
CaMOCTOSATENBHO M 38 YMETh: Ilpaxmuuecku | sx3amen
OCYIIECTBIISATh -CaMOCTOSITEIILHO e pabomul
MM03HABATENbHYIO OCYIIECTBJISITh
NEeSTENbHOCTbD, BBISIBIAThH MO3HABATENIbHYIO

HpO6JICMLI, CTaBUTb U

ACATCIIbHOCTD, BBIABIIATH
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¢bopmynupoBatb
COOCTBEHHBIC 33]1a4H B
00pa3oBaTeIbHOM
JCSATEIIBHOCTH U
KU3HCHHBIX CUTYaIUX.

pOOJIEMBI, CTaBUTh U
dbopMynupoBaTh
CcOOCTBEHHBIC 331241 B
o00pa3oBaTeIbHON
JeSITCIIBHOCTH U
YKU3HCHHBIX CHTYaIUAX

npeomemHbole:
c(hOpMHPOBAHHOCTh 111 3HATH: Ilpakmuuecku | Sx3amen
MTOHUMAaHMsI pOJIU (PU3UKHU B -3HaueHue (Qu3uKu B | e pabomul
9KOHOMMYECKOH, SKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, TEXHOJIOTHYCCKOM,
COLMAIIBHOW M JTUYECKON COLMAIBHON M ATUYECKOU
cdepax NeSITEIbHOCTH chepax  AEATEIBLHOCTH
YEJI0OBEKa; pOJIM M MecCTa YeJI0BEKa; poJIM U MecTa
(GuU3UKKM B COBPEMEHHOMU ¢U3MKKM B COBpPEMEHHOM
HAay4HOW KapTHHE MHpA; HAay4YHOU KapTHHE MHpA;
posn aCTPOHOMUU B poJii  acCTpPOHOMHHU B
MIPAKTHUYECKOU IPaKTUYECKON
NEeSITEIbHOCTH YeJOBEeKa U JeSITEIbHOCTH YeJIOBEeKa U
JAIbHENIIEM Hay4HO- JAbHENIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH TEXHUYECKOM Pa3BUTHH
c(hopMUPOBAHHOCTH 112 YMETH: Ilpakxmuuecku | Ox3amen
CUCTEMBbI 3HAaHUH O pacro3HaBaTh e pabomwl
(bu3UIeCKUX buszndeckue
3aKOHOMEPHOCTSX, 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSIX, 3aKOHaX, TEOPHSIX,
JEUCTBYIOIIMX HA YPOBHSIX JEWCTBYIOIIMX Ha
MHKPOMHpPA, MAKpOMHUpa U YPOBHSIX MUKPOMHUPA,
MeraMupa, IpeCTaBICHUN MaKpoMHpa U Merammpa,
0 BceoOI11IeM xapakrepe IIPEICTABICHUI O
(bu3NYECKUX 3aKOHOB; BCeoOIIeM XapaKTepe
MIPEACTABICHUH O bu3nYECKUX 3aKOHOB;
CTPYKTYpE HOCTPOEHUS IIPEICTABICHUI O
¢buznueckoil Teopuu, 4To CTPYKTYpPE OCTPOECHUS
II03BOJIUT OCO3HATh POJb buznyeckoil Teopuu, 4To
(byH1aMeHTaJIbHBIX MIO3BOJIUT OCO3HATh POJIb
3aKOHOB Y MPUHIIMIIOB B ¢byH1aMeHTaIbHBIX
COBPEMEHHBIX 3aKOHOB U IIPUHIIMIIOB B
MPEACTABICHUSIX O COBPEMEHHBIX
MPUPO/JIE, TOHATh T'PAHULIBI MPEICTABICHUSIX O
MIPUMEHUMOCTHU TEOPHIA, pUPOJE, TOHATh
BO3MOYHOCTH HX TpaHUIbl IPUMEHUMOCTH
IIPUMEHEHMS ISl ONTUCAHUS TEOPUH, BO3MOKHOCTH UX
€CTECTBEHHOHAYYHBIX MPUMEHEHUS [T
SIBJICHUH U TIPOLIECCOB OTIMCaHHUs

€CTECTBEHHOHAYYHBIX

SIBJIEHUM U IPOLIECCOB
c(OpMHUPOBAHHOCTh 113 YMETh: Ilpaxmuuecku | Sx3amen
YMEHHUS pa3anydarh yCIOBHUS pa3ianyaTh yCIOBHS e pabomul
MIPUMEHUMOCTH  MOJEJEN IPUMEHUMOCTH MOAEEN
¢bu3nyecKux TeN " du3nueckux Ten u
MIPOLIECCOB (s1ByICHMIA): MPOIECCOB (SBICHUIN)
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HHCpLHUaIbHAas cucTeéMa

OTCIIETA, MaTepHaIbHast
TOYKa, PaBHOYCKOPCHHOE
IBIDKEHUE, cBOOOIHOE
nmajgeHue, a0COJIFOTHO

ynpyrast aedopmanus,
aOCOJIOTHO ~ ympyroe H
abCOJIIOTHO HEYTpYyroe
CTOJIKHOBEHHS,  MOJCIICH
rasa, JKUJIKOCTH B TBEPJIOTO
(KpHCTaUIMYECKOTO0)TENa,

HACAIIBHOTO rasa,
TOYEUHBIN 3aps,
OJHOPOTHOE
AIEKTPUYECKOE moJe,
OJHOPOTHOE MarHUTHOC
moJe, rapMOHUYECKHUE
KoJIeOaHus,

MaTeMaTHYEeCKHI MasTHHK,
WJCANbHBI  MPYKWHHBIN
MasTHUK, TapMOHUYECKHE
BOJIHBI, AeaNbHBIN
KoJjeOaTenbHbBIH  KOHTYP,
TOHKasg JWH3a, MOJeleH
aTomMa, aTOMHOTO sjapa |
KBAaHTOBOI MOJEIIM CBETA

c(hopMUPOBAHHOCTH
YMEHUS OOBSCHSTH
0COOCHHOCTH TPOTCKAHHUS
bu3nIecKux SIBIICHHIA:
MEXaHHYECKOE JBU)KCHUE,
TEIUIOBOE JIBYDKEHHEC
4acTHI] BEIIIECTBA,
TEIUIOBOE paBHOBecHE,
OpOYHOBCKOE  JIBU)KCHHUE,
muddysus, HCIapeHue,
KUAIICHUE ¥ KOHJICHCAIIHS,
TUTaBJICHUE u
KpHUCTaJLTU3AIHS,
HaIPaBJICHHOCTh
TerionepenayH,
ANIEKTPU3ALIUU Ten,
SKBUITOTEHIHAIBHO N
MOBEPXHOCTU 3aPSIKEHHOTO
MIPOBOTHHKA,
AIIEKTPOMArHUTHOM
WHIYKIAW, CAMOUHIYKIIUH,
3aBUCHMOCTHU

COIIPOTUBJICHUA
MOJYIIPOBOAHHUKOB «pP-» H
«II-THIIOB» oT

114

VYMETH:
O00BACHATL OCOOECHHOCTH
MpOTEeKaHUs (PU3UICCKUX
SIBIICHHUI

Ilpaxmuuecku
e pabomwi

Drzamen
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TEMIIEpaTypbl, PE30HAHCA,
uHTEephEpEeHITNH BOJIH,
madpakum, — AUCIEPCUH,
HIOJIHOTO BHYTPEHHETO
oTpaxkeHus, (GoTorPPeKT,
¢busnveckue MPUHITUTIBL

CIEKTPAJILHOTO aHalM3a U
paboTsI J1azepa, «ambdha-» u
«bera»  pacmangsl  sAep,
ramMMa-u3JIydeHue siep;

c(hOpMHUPOBAaHHOCTh YMEHHIA
MIPUMCEHATH 3aKOHBI
KJIaCCUYECKOM MEXaHUKH,
MOJICKYJIIpHON (DU3UKH U
TEPMOANHAMUKHU,
3JIEKTPOANHAMUKHY,
KBaHTOBOW (PU3HMKH JIsI
aHaJn3a U 00bSICHEHUS
SIBJICHUI MUKPOMMDA,
MaKpoOMHpa U MeramMupa,
pa3inuyaTh yCIOBHS
(rpanwubl, obiacTn)
MPUMEHUMOCTH (PH3UYECKUX
3aKOHOB, ITIOHUMATh
BCEOOIIHIA XapaKTep
(hyHIIaMEHTaIbHBIX 3aKOHOB
(3aKOH COXpaHCHHS
MEXaHUYECKOH SHEPTHH,
3aKOH COXpaHEHHs NMITYJIbCa,
3aKOH BCEMHPHOTO
TATOTEHUSI, IEPBBIA 3aKOH
TEPMOIMHAMHUKH, 3aKOH
COXpaHEeHHS dJIEKTPUIECKOTO
3apsaa, 3aKOH COXpaHEeHUS
SHEPTUH) U OTPAHNICHHOCTD
WCIIOJIB30BAHS YACTHBIX
3aKOHOB; aHATM3UPOBATH
(bm3MUecKue MPOIECCHI,
WCIIONB3YSI OCHOBHBIE
TTOJIOXKEHU S, 3aKOHBI H
3aKOHOMEPHOCTH:
OTHOCHTEITHHOCTH
MEXaHWYEeCKOTO JIBIKEHUS,
(hopMyITBI KHHEMATHKH
PaBHOYCKOPEHHOTO
JBYKEHUS, TIPe00pa3oBaHus
lammnes ans ckopoctu u
TepeMeIIeHns, TP 3aKOHa
Hetorona, mpuHIMn
oTHOcHUTeNnbHOCTH [ ammies,
3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI
COXpaHEHHS MUMITYJIbCca U
MEXaHUYEeCKOW YHEPTHUH CBSI3b
PpaboTHI CHITBI C UBMEHEHHUEM
MEXaHUYECKOW YHEPTHH,

115

YMETh:

MIPUMEHSTH 3aKOHBI
KJIAaCCUYECKOU MEXaHUKH,
MOJIEKYJIIPHON (DU3HUKH U
TEPMOJMHAMUKH,
3JICKTPOIUHAMHKH,
KBaHTOBOU (DU3HMKH IS
aHanu3a U OObSICHEHUS
SIBJICHUA MUKPOMUDA,
MaKpOMHpPa U MEeraMupa,
paznvaTth yCIoBUs
(rpanwumpl, 06IaCTH)
MIPUMEHUMOCTH
(hU3NYeCKUX 3aKOHOB,
MMOHUMATh BCEOOITNit
XapakKTep
(hyHIaMEeHTaIbHBIX 32aKOHOB
(3aKOH COXpaHEHHS
MEXaHUYECKOU IHEPTUH,
3aKOH COXpaHEHUs
UMITyJIbCa, 3aKOH
BCEMHUPHOTO TATOTEHUS,
MepBbIN 3aKOH
TEPMOAMHAMUKH, 3aKOH
COXpaHEHUS
3JIEKTPUIECKOT0 3apsi/a,
3aKOH COXpaHEHUS
SHEPTUn) "
OTrPaHUYEHHOCTH
WCTIOIH30BAHMS YaCTHBIX
3aKOHOB; aHAM3UPOBATH
(hr3mUecKue mpoIeccHl,
WCTIOJB3ys OCHOBHBIC
TIOJIOXK EHVISI, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCHTEIHHOCTH
MEXaHUYECKOTO IBIKEHVIS,
(hopMyITBI KHHEMATHUKH
PaBHOYCKOPEHHOTO
JIBUKESHUS,
npeoOpa3oBanwms ["ames
JUIsL CKOPOCTU U
nepeMeIIeHus, TpY 3aKOHa
Herorona, mpuHIUI
oTHOcHTENbHOCTH [ anunes,
3aKOH BCEMHPHOT'O

IIpakmuuecku
e pabombwi

Dxzamen
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YCIIOBUS PABHOBECHS
TBEPJIOTO TeNa; CBA3b
JIaBJIEHUS UEaTbHOro ras3a co
cpeaHell KWHETUYECKON
SHEprueH TEMmIOBOro
JIBV>KEHUS U KOHLIEHTPALUEN
€ro MOJIEKYJ, CBSI3b
TeMIIepaTyphl BEIeCTBa CO
cpeaHell KHHETUYECKON
SHEPIruel ero 4acTulil, CBA3b
JaBJICHUS UAEATbHOI0 rasa ¢
KOHLIEHTpaLuel MOIeKyJI U
€ro TeMIEepaTypou,
ypaBHeHue MeHeneena-
Knaneiipona, nepBbIif 3aKoH
COXpaHCHUA SHEPTHUU B
TEIUIOBBIX IPOIleccax; 3aKOH
COXpaHEHHs JIEKTPUIECKOTO
3apsija, 3akoH KyioHa,
IIOTCHIINAJIbHOCTD
3IEKTPUYECKOTO TOJIA,
MIPUHLNI CYIIEPIIO3UIIUA
3IIEKTPUUYECKUX TIOJIEH,
3akoHa Kyona; 3akousr OmMa
JUIA y4acTKa Lenu U 1A
3aMKHYTOM 3JIEKTPUUYECKOU
1enw, 3akoH Jxoynsi- Jlenua,
3aKOH 3JIEKTPOMarHuTHON
WHIyKUUH, npasuio JleHna,
IOCTYJIaThl CIIEHHAIbHOU
TEOPHUH OTHOCUTEIBHOCTH
OWHIITEHA, YpaBHEHHE
DOHWHIITEWHA UIS
dhotordhdexra, mepBEIit U
BTOpO# noctynatsl bopa,
MNPUHLUI HEONPENETEHHOCTU
I'eit3enOepra, 3aKoH
COXpaHEHHUs 3apsia,
MacCOBOT'0 YKCJIa U SHEPTUU B
SIIEPHBIX PEAKLUX, 3aKOH
PaauOaKTUBHOIO pacnajia

TATOTEHUsI, 3aKOHBI
COXpaHEHUs UMITYJIbCa U
MeXaHUYECKON IHEPTUU
CBSI3b Pa0OTHI CUJIBI C
M3MEHEHHEM MEXaHUYEeCKOH
OHCpPruu, yCjaoBusd
paBHOBecCHs TBEPJOrO TeNa;
CBA3b JaBJICHUA
ujeaJbHOro ra3a co
CcpeaHel KUHETUYECKOU
SHEPrUer TEII0BOrO
JBUXXCHUS U
KOHIIEHTpaLUeH ero
MOJIEKYJI, CBSI3b
TeMIIepaTyphl BEIIECTBA CO
cpeaHel KUHETUYECKON
3HEpPruer ero 4YacTulil, CBsA3b
JIaBJIEHUA UJeaJbHOTo ra3a
C KOHIIEHTpaLUENd MOJIEKYJI
U €ro TeMIEpaTypoi,
ypaBHeHUE MeHeneeBa-
Knanelipona, repBslif 3aK0H
COXpaHCHUSA SHEPTHUU B
TEMJIOBBIX TPOIIECcax;
3aKOH COXpaHEHUs
3JIEKTPUIECKOr0 3apsa,
3akoH Kyiona,
MOTEHIIUAIBHOCTD
3JEKTPUIECKOrO IOJIA,
MPUHLIAI CYNEPIO3ULINH
3JIEKTPUYECKUX TTOJIEH,
3akoHa KynoHa; 3aKkoHbI
Owma anst ygacTka nenu u
JUTSl 3aMKHYTOU
3JIEKTPUYECKOM 11eMHU, 3aKOH
xoyns- Jlenna, 3aKoH
3JIEKTPOMAarHuTHOU
WHIYKIUH, TpaBuiio Jlenna,
MOCTYJIAThI CHIENHATIEHON
TEOPUH OTHOCUTEIBHOCTH
OMHIITEIHA, ypaBHEHUE
DOUHIITEHHA T
thoroaddexra, MepBhIA U
BTOpOil moctynatel bopa,
MIPUHIIAI
HEOIPEIEIIEHHOCTH
I'etizenOepra, 3aKoH
COXpaHEHU 3aps/a,
MacCOBOTr'0 YUCJIa U
SHEPIHH B AJEPHBIX
pEAKIUAX, 3aKOH
paAHoaKTUBHOIO pacnaja

c(OpMHUPOBAHHOCTh 116 YMETh: Ilpaxmuuecku | Sx3amen
YMEHUH IPUMEHSTh IIPUMEHSATH e pabomul

OCHOBOIIOJIAr atoIINe OCHOBOIIOJIAT AOIINE

ACTPOHOMHUYECKHE ACTPOHOMUYECKHE
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MIOHSATHS, TEOPUHU U 3aKOHBI
JUISL aHAJIM3a U OOBSICHEHHS
(U3NIECKUX MTPOLIECCOB
MIPOUCXOJISAIINX HA 3BE3/1aX,
B 3BE3JIHBIX CUCTEMaX, B
MEXTAUTAKTUYECKOH CPEE;
IBMKEHHUS HEOECHBIX TEJl,
9BOJIIOIUH 3BE3/ U

HOHSITHS, TCOPHU H
3aKOHBI JUIsl aHAJIN3a U
00BsICHEHUST PU3UIECKUX
POIIECCOB
IPOUCXOJIAIINX HA
3Be3J1aX, B 3BE3/IHBIX
CHCTeMax, B
MEKTATAKTUYECKON

Bcenennon cpene; IBHKECHUS

HEOECHEIX TeJl, SBOJIIOLMHI

3Be3/ U Beenennon
c(hopMUPOBAHHOCTH 117 YMETB: Ipakmuuecku | Ox3amen
YMEHHH HCCIIeI0BATh U UCCIIEI0BATh U e pabomwl
aHAJIM3UPOBATH AHATM3UPOBATH
pa3zHooOpa3Hble pa3zHooOpa3HbIe
(hu3UYeCcKue SIBICHUS U buszndecKue BICHUS U
CBOIiCTBa 0OBEKTOB, CBOMCTBA OOBEKTOB,
MTPOBOJIUTH MIPOBOJIUTH
CaMOCTOSITEIIbHBIC CaMOCTOSTEIbHBIE
WCCTIEIOBAHUS B PEATBHBIX WCCIICJIOBAHMS B
1 71a00paTOPHBIX peaTbHBIX U
YCIIOBUSX, YATATH U 1a00PATOPHBIX YCIOBUSX,
aHAJTM3UPOBATH YUTATh U aHATH3UPOBATH
XapaKTEepUCTUKH MPUOOPOB XapaKTePUCTUKU
U YCTPOUCTB, OOBSICHATH MpUOOPOB U YCTPOMCTB,
MIPUHIIMUIIBI KX pabOThI OOBSACHATH MPUHIUIIBI UX

paboThI
c(hopMUPOBAHHOCTH 118 YMETH: Ilpakxmuuecku | Dxk3amen
MIpe/ICTaBICHUI 0 MeToAax CaMOCTOSITEILHO e pabomol
MOJIy4EHUS] HAyIHBIX dbopmynupoBath 1enb

ACTPOHOMHYECKHMX 3HAHHIA,
BJIQJICHHC YMECHUSMU
CaMOCTOSITEIIEHO
(bopMynHupoBaTh 1eITh
uccaeaoBaHus (IPoeKTa),
BBIJIBUTaTh THIIOTE3bI HA
OCHOBE 3HAHUS
OCHOBOIIOJIAT AFOIIHX
(bU3UIECKUX
3aKOHOMEPHOCTEH U
3aKOHOB, IPOBEPATH MX
AKCMIEPUMEHTATbHBIMH
CpeICTBaMU; MIIAHUPOBATH
Y IPOBOAUTH (PH3HUECKUE
AKCMEPUMEHTHI, OTUCHIBATH
Y aHAJIU3UPOBATh
MOJIyYE€HHYIO TIpU
BBITIOJTHEHUH
AKCIIEPUMEHTA
UH(}OPMALIHIO, OTIPEIECIIATh
JOCTOBEPHOCTD
MOJIYYEHHOTO pe3ylbTaTa

ucciaenoBaHus (MPOEKTa),
BBIJIBUTaTh THUIIOTE3bI Ha
OCHOBE 3HAHWUSI
OCHOBOIIOJIAT AFOIITIX
bu3HIeCKuX
3aKOHOMEPHOCTEH u
3aKOHOB, TPOBEPATH UX
AKCIIEPUMEHTAIbHBIMU
Cpe/CTBaMu;
TUTAHUPOBATh u
NPOBOJUTHh  (hPU3HYECKHE
9KCHIEPUMEHTHI,
OTIMCHIBATh u
aHAIU3UPOBATH
HOJIy4EHHYIO npu
BBITIOJTHEHUH
JKCIIEpUMEHTA
UH(pOpMaLHIO,
OTpeNieNniTh
JIOCTOBEPHOCTh
HOJIy4eHHOTO pe3ynbTaTa
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c(hOpMHUPOBAHHOCTh 119 YMETH: Ilpakmuuecku | Ix3amen
YMEHUS pelIaTh pacyeTHbIC pelaTh pacueTHbIe e pabombui
3aJ1a4M ¢ SIBHO 33JaHHOM U 3a/1a4M € SBHO 3aJJaHHOMN
HESBHO 33JaHHOU Y HEABHO 3a1aHHOU
¢bu3n4ecKoil MOIENbIO: Ha bu3nUecKoil MOIeNbIO:
OCHOBAHUU aHaJIU3a Ha OCHOBaHUM aHAIU3a
yCIIOBUS BBIOUpATh yCIIOBUS BBIOUPATh
¢bu3nveckne Moaenu, ¢du3uveckne Moeny,
oTBeYaIue TpeOOBaHUAM OTBEYaIoLI1e

3aJ1a4uu, IPUMEHSTh TpeOOBaHUsAM 3a]auH,
(bopMyIbI, 3aKOHEI, IPUMEHATH HOopMYIIHI,
3aKOHOMEPHOCTH U 3aKOHbI, 3aKOHOMEPHOCTHU
MOCTYJAThl PU3NYECKUX U TIOCTYJIaThl

TEOpuH npu buznyecKkux Teopuil mpu
HCI0JIb30BAHUU HCII0JIb30BAHUU
MaTeMaTHYeCKUX METOJIOB MaTeMaTHYECKUX
pelieHus 3a/1a4, IPOBOJAUTD METOJIOB pelIeHHUs 3a/1a4,
pacueTsl HA OCHOBAHUU MIPOBOJUTH PacyeThl Ha
UMEIOIINXCS JaHHBIX, OCHOBAHUHU UMEIOITNXCS
aHaAJIM3UPOBATh JTAHHBIX, aHATU3UPOBATH
pe3ynbTaThl U pe3yIAbTATHI U
KOPPEKTUPOBATh METO/IbI KOPPEKTHPOBATH METOIbI
pELICHUS C yIETOM pELIeHUs C YYETOM
MIOJIy4EHHBIX Pe3yJbTaTOB; HOJTy4E€HHBIX

pelaTh KaueCTBEHHBIE pe3yabTaTOB; PEIIATh
3ajauy, TpeOyromiue Ka4eCTBEHHbIE 3a/1a4H,
IPUMEHEHMsI 3HaHUH 13 TpeOyrolIe NPUMEHEHUS
pa3HBIX pa3AesoB 3HAHUH U3 pa3HbIX
LIKOJIBHOTO Kypca (PU3UKH, pa3aeaoB UIKOJIbHOIO

a TaKkyKe MHTerpalnuu Kypca QpU3HKH, a TAKKe
3HaHUH U3 JPYrux UHTErpaluy 3HaHUuH U3
IIPEIMETOB JPYrux NpeaMeToB
€CTECTBEHHOHAY4YHOTO €CTECTBEHHOHAY4YHOT'O
LIUKJIa: BBICTPaUBATh IIUKJIa: BBICTPAUBATh
JIOTHYECKYIO LIEIIOYKY JIOTMUYECKYIO LEMOYKY
paccyxJeHui ¢ onopoi Ha paccyxJeHuil ¢ onopoi
U3yYEHHbIE 3aKOHBI, Ha U3Yy4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U 3aKOHOMEPHOCTH U
¢du3nyeckue siBIeHus du3nueckue sIBICHUS
c(hOpMUPOBAHHOCTH 1110 YMETH: ananuzupoBats | [Ipakmuuecku | Ix3amen
YMEHUI aHaIu3UpOBaTh U U OLICHUBATh e pabomul

OIICHHUBATh MOCICACTBHS
OBITOBOM U
MIPOU3BOJICTBEHHOU
JIEATEIIbHOCTH YEJIOBEKa,
CBSI3aHHOM C (PU3UYECKUMU
Mpoleccamu, ¢ Mo3UIui
SKOJIOTHUYECKOM
0€30IMacHOCTH;
MIPEJICTaBICHUI O
paIoHaIbHOM
MIPUPOIOTIONIL30BAHUH, &

MTOCIIEJCTBUS OBITOBOM M
MIPOU3BOJACTBEHHOMN
JIeSITeIbHOCTH YeJIOBEKa,
CBSI3aHHOM C
bu3nUecKuMu
MIPOLECCaMHU, C TIO3ULIUI
9KOJIOTHIECKOM
0e30MMacHOCTH;
MPEICTABICHUH O
panuoHaIbHOM
MPUPOJOTIOIB30BAHNH, &
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TaKXe pa3yMHOM
HCII0JIb30BaHUU
JNOCTHKCHUM HAYKH U
TEXHOJIOTHI JIJIs
JAIBHEHUIIIETO Pa3BUTHS
YEeJI0BEUECKOro 00IIecTBa

TaK)Ke pa3yMHOM
HCIOJIb30BaHUHU
JOCTHKCHUHN HAYKU U
TEXHOJIOTHH 1A
JAIBHENIIETO Pa3BUTHS
YeJIOBEYECKOIo 00IecTBa

OBJIaJICHUE PA3TNIHBIMH 1111 3HATH: Ilpakmuuecku | Sx3amen
criocobamu paboThI ¢ CrocoObI paboTEHI C e pabombwi
uH(opmarent Gpu3nueckoro uHpopmarueit

CcoJepIKaHus C (hM3MYIecKOro copepKaHus ¢
HCIIOJIb30BaHUEM HCIIOJIb30BaHUEM

COBPEMEHHBIX COBPEMEHHBIX

UH()OPMAITMTOHHBIX WH(POPMAITUOHHBIX

TEXHOJIOTUU, PA3BUTUC TEXHOJIOT UM

YMEHUI KPUTUYECKOTO

aHaIM3a ¥ OLCHKH

JIOCTOBEPHOCTH OJIy4aeMOMN

nH(pOpMaITUH

OBJIAJICHHE 1112 YMETH: Ilpakxmuuecku | Ox3amen
OpraHU3al[MOHHBIMH U CaMOCTOSITEILHO e pabomwl
M03HABaTEIbHBIMU npuoOpeTaTh HOBBIE

YMEHUSAMH 3HaHMSI B Ipoliecce
CaMOCTOSITEJILHOTO BBITIOJTHEHUS TIPOEKTHBIX
MPHOOPETEHUST HOBBIX U yueOHo-

3HaHUH B IIpoLecce HCCIIEI0BATENbCKUX

BBITIOJTHEHUS TIPOCKTHBIX U pabot, paboTath B

yueOHO- TpyNIIE C BBITOJIHEHUEM
HCCIIEIOBATENbCKUX padoT, Pa3JINYHBIX COLMATBHBIX

YMEHHSIMH paboTaTh B poJiel, palOHAIBHO

IpyNIe C BBIITOJHEHUEM pacrpenensiTh

Pa3IMYHBIX COLUATBHBIX JIeSATEIBHOCTD B

poJieii, IIIaHUPOBaTh HECTaHJAPTHBIX

paboTy rpymibl, CUTYyalUsIX, aIEKBATHO

paluroHaIbHO OLICHUBATH BKJIAJl

pacnpenensiTh Ka)KJIOTO U3 YYACTHUKOB
NESTENbHOCTD B CPYIIIBI B PELIEHUE

HECTaHJapTHBIX paccmaTpuBaeMoun

CUTYyalMsIX, aJ€KBAaTHO poOIeMbl

OLIEHUBAThH BKJIaJ KaXJ10I0

13 YYaCTHUKOB IPYIIIbI B

peuieHue

paccMaTpuBaeMon

POOIEeMbI

c(OpMHUPOBAHHOCTh 1113 3HATD: Ipakxmuuecku | Ox3amen
MOTHBALIUH K Oyymien MOTHUBALUM K Oymymien e pabomul
npodeccuoHaIbHON npogeccuoHaIbHON

JESITEILHOCTH T10 JEATEIIBHOCTH 110

CHEeLUANTBbHOCTAM (PU3HKO- CIEUAIBHOCTSIM

TEXHUYECKOTO MPO(uIIst

(HU3UKO-TEXHUYECKOTO
npouis
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