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1. HOSACHUTEJIBHAS 3AITUCKA

[Iporpamma  oOmeoOpazoBarenpHOro  ydebHoro  mpeamera  «Dwuzuka»
HarpaBJieHa Ha GOpMUPOBaHUE €CTECTBEHHOHaYyuYHOU KapTuHbl Mupa B KCud AI'ACY
npu oOydyeHMM uX (QU3MKe Ha YriayOJeHHOM YPOBHE Ha OCHOBE CHCTEMHO-
JEeSATENbHOCTHOTO TOJXO0JIa B MpelesaX OCBOCHHMS OCHOBHOM MpoQecCHOHATbHOU
obpazoBatensHoil mporpammbl  (OIIOII) CIIO nHa ©0a3e OCHOBHOTO OOIIETOo
oOpa3oBaHus NP MOJITOTOBKE CHEIMAINCTOB CPEIHETO 3BEHA.

PabGouas mporpamma yuebHoro mpeamera «®Pusuka» pa3paboTaHa B
coorBeTcTBUM ¢ IIpukazom MwunHoOpHayku Poccum «O BHeceHMM W3MEHEHUN B
@denepanbHblii TOCYIapCTBEHHBIM 00pa3oBaTeNIbHBIA CTaHIAPT CPEAHEro oOIIero
oOpaszoBanus, yTBepkaAeHHbIM [Ipukazom MuHucTepcTBa 00pa3oBaHUs W HAyKHU
Poccuiickoit @enepaunn ot 17 mag 2012 r. Ne 413» ot 29 uronsa 2017 r. Ne 613 ¢
yuetoM TpeboBanuii PI'OC cpemnero o6miero o0Opa3oBaHUsA, TMPEABIBIIEMBIX K
CTPYKTYpE, COAEP>KaHUIO U Pe3yIbTaTaM OCBOCHHS YUEOHOTO TUCHUIIITUHBI « DU3HKa».

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
UCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

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

—dopMupoBaHUe YMEHUH OOBSCHITH SBICHUS C MCIOJB30BAaHHEM (PU3HMUESCKUX
3HAaHUUW U Hay4YHBIX JOKa3aTEIbCTB;

—@opMupoBaHUE TIPEACTABICHUA O poilu (PU3MKH AN pa3BUTHS  APYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.
JlocTrxeHue 3TUX 1eseil o0ecneunBaeTcs peleHreM CIeAyoNX 3a1a4 B Ipoliecce

M3y4YeHUs Kypca GU3MKH Ha YPOBHE CpeIHEr0 0011ero o0pa3oBaHus:

— OpUOOpETEHNE CHUCTEMbl 3HAHUU 00 OOIMMX QU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TEOPUSIX, BKJIIOYAst MEXaHUKY, MOJIEKYJISIPHYIO busukKy,

AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;



— ¢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 HambOojee oOIIMX 3aKOHAX MPHUPOABI, BBHICTyNas B KaueCTBE
y4eOHOrO TMpeaMeTa, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUH 00
okpyxatomeM wmupe. Kypc ¢usumku — cucreMooOpasyromuidi ajis €CTeCTBEHHO-
HAyYHBIX Y4YEOHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE
IIPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMHEH, Ouosoruei, reorpadueii 1 aCTpOHOMUEH.
Hcnonp3oBanue M aKTUBHOE MpUMEHEHNE (HU3MYECKUX 3HAHUN OMpeeNsieT XapaKkTep
U pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUN B cepe dHEPTEeTUKH, TPAHCTIOPTA, OCBOCHHUS
KOCMOCA, MOJy4eHUsI HOBBIX MAaTEpUAJIOB C 3aJlaHHBIMH CBOMCTBaMH U Jp. M3yueHue
(¢U3MKU BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHHE €CTECTBEHHOHAYYHOU KapTHUHBI
MHUpa ydamuxcs, B (OPMHPOBAHWE YMEHHH MPUMEHSATh HAYYHBIM METOJ TO3HAHUS
MIPU BBITIOJIHEHUU UMH YYEOHBIX UCCIIEIOBAHUI.

B ocHOBY kypca Gu3MKH TIOJIOKEH PNl UIeH, KOTOPhIE MOKHO paccMaTpUBaTh Kak
MPUHIIUIIBI €0 MOCTPOCHUS.

Hoea wuenocmunocmu. B COOTBETCTBUM € HEW KypC SBISAETCS JIOTHYECKH

3aBepIHéHHBIM, OH COACPIKUT MATCpHUal U3 BCCX Pas3aciioB (I)I/ISI/IKI/I, BKJIIOYAa€T KakK



BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMU (DU3UKHU.

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

Hoea cymanumapuzayuu. EE peanuzanus NOpeanosiaraeT MCHOJIb30BaHUE
FYMaHUTApHOTO TOTEHLHaNa (U3MYECKOW HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(¢u3MKU ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH 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
yaeOHOMYy mipenmeTy «®Du3MKa» OCYIIECTBISAETCS B paMKaxX MTPOMEKYTOUHOU

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 00YUYaIOIUMUCS 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 JESITEIbHOCTD;
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 HEOIArONMPUSITHBIE SKOJIOTHIECKHE TIOCTISICTBUS
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
OpUPOJE, MOHATh TPaHULBl MPUMEHUMOCTU TEOPUN, BO3MOYKHOCTH HX MPUMEHEHHS
JUIs1 OIMCAHUs €CTECTBEHHOHAYUYHBIX SIBIEHUN 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



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,
MOJICKYJISIDHOM (DU3UKU M TEPMOJUMHAMHKH, SJECKTPOAMHAMUKHU, KBAHTOBOU (PUHKHU
JUISL aHalIu3a U OOBSICHEHUS SBJICHUN MUKPOMHUpPA, MAKPOMHUPA U METaMHpa, pa3indaTrh
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
¢uznueckre  MPOLECChl,  HCIOJb3ysl  OCHOBHBIE  TIOJIOXKEHHS,  3aKOHBI |
3aKOHOMEPHOCTH:  OTHOCHUTEIBHOCTh  MEXaHWYECKOro  ABWXKEHHS,  (OPMYIbI
KHUHEMAaTUKU PaBHOYCKOPEHHOTO ABWKEHHS, MpeoOpa3zoBanus [anumnes 1jsi CKOpOCTH
U MEepeMeIleHus], TpU 3aKkoHa HprOTOHA, MPUHLMI 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 ¢
KOHIIEHTpAallUEd MOJIEKYJ M €ro TeMIeparypoi, ypaBHeHHe MeHaeneesa-
Knanelipona, nepBblii 3aKOH COXpPAaHEHUS JHEPIMU B TEIUIOBBIX MPOLECCAX; 3aKOH
COXpaHEHHUsI  JJEKTPUYECKOro  3apsnaa, 3akoH KynoHa, IOTEHIMaIbHOCTH
AJEKTPUYECKOTO TIOJS, MPUHIMIT CYIEPIO3ULIUN DJIEKTPUUYECKUX MOJIEH, 3aKOHA
Kynona; 3akonsl OMa [jig y4yacTka IEMA W JJIS 3aMKHYTOM JJICKTPUYECKOM IIeTH,
3akoH Jlxoyna - JleHma, 3aKOH 3JIEKTPOMAarHMTHOW WHAyKUuH, mnpaBwio Jlenua,
MOCTYJAThl CHEUUAIIBHOM TEOPUH OTHOCUTEIIBHOCTM OWHINTEHHA, YpaBHCHHUE

OiinmreitHa st Goroaddexra, nepBblii M BTOpoi moctynatel bopa, mpuHUUN



HeonpenenaeHHocTu ['eii3eHOepra, 3aKOH COXpaHEHMs 3apsjia, MacCoBOrO 4uCia U
SHEPIUH B SJICPHBIX PEAKIUAX, 3aKOH PaIMOAKTUBHOIO pacaa;

I16)-cchopMUpPOBaHHOCTH YMEHUI MPUMEHSTh OCHOBOIIOJIAraroIue
ACTPOHOMMYECKHE TIOHATHS, TEOPUM M 3aKOHBI JJIA aHadu3a W OOBSICHEHUs
(bU3MYEeCKUX TMPOLIECCOB MPOUCXOMAIIMX Ha 3Be3/aX, B 3BE3JAHBIX CHUCTEMax, B
MEXTaJaKTUUeCKOU cpejie; ABUKEHUS HEOSCHBIX TeJl, IBOJIFOIIUU 3Be3/] U BeeleHHOH;

[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
edb uccienaoBaHus  (MIPOEKTa), BBIABUTATh TUNOTE3bl HAa OCHOBE 3HAHUS
OCHOBOIOJIArarolux (U3HMYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPATH HX
AKCIIEPUMEHTATBHBIMA ~ CPEJICTBAMH; IUIAHHUPOBATH W MPOBOJAUTH (husmyeckue
HKCIIEPUMEHTHI, ONMHUCHIBATh M AaHAJIMU3UPOBATH IMOJYYEHHYIO TIPU BBITIOJHEHUHU
AKCIIEpUMEHTa UH(HOPMAIINIO, OTIPEEIATh JOCTOBEPHOCTh MOTYUYEHHOTO PE3yIbTaTa;

[19)-chopMUpOBaHHOCTH YMEHUS PEIIaTh PACUSTHBIC 3a]]a4H C SIBHO 3aJIaHHOU H
HESIBHO 3aJIaHHOM (DU3MYECKOM MOJIETbIO: HA OCHOBAaHWHU aHaJN3a YyCJIOBHS BHIOUPATh
dusznueckre MojeNH, OTBedawImue TpPeOOBaHUAM 3a/add, MPUMEHATH (HOPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (U3MUECKUX TEOPHH TPH HCIOJIb30BAHUU
MaTeMaTU4YeCKUX METOJI0OB pEUIEHUs 3ajlady, MPOBOAUTH pacyeThl HA OCHOBAHHU
MMEIONIUXCS JTaHHBIX, AaHAJU3UPOBATH pE3YyJbTaTbl M KOPPEKTUPOBATH METOMBI
pelieHrs € Y4eTOM TOJIyYEeHHBIX pe3yJbTaTOB; pellaTh KayeCTBEHHbIC 3ajayH,
TpeOyrolue MPUMEHEHUsT 3HAHUN W3 Pa3HBIX pa3JejoB MIKOJIBHOTO Kypca (U3MKH, a
TAK)K€ WHTErpallMiy 3HAaHUW M3 JIPYTUX MPEIMETOB €CTECTBEHHOHAYYHOrO IMKIIA:
BBICTPauBATh JIOTMUECKYIO IIEMOYKY PACCYXKIECHUU C OMOPOM Ha M3YUYEHHBIE 3aKOHBI,

3daKOHOMCPHOCTHU U (1)H3H‘-ICCKI/I6 SABJICHUA,
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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) oBnageHue pa3IM4YHBIMH criocobamMu  paboTel ¢ uHpOpMaIHen
(U3MUECKOro COAEpX aHUSI C MCIOJIb30BAHUEM COBPEMEHHBIX HWH(GOPMAIIMOHHBIX
TEXHOJIOTUM, PAa3BUTHE YMEHUN KPUTUYECKOIO aHajau3a U OLEHKH JOCTOBEPHOCTHU
nojiyuaemMoi uHpopmalmy;

[112) oBnajgeHuWe OPraHU3allMOHHBIMM W  IO3HABATEIbHBIMU  YMEHUSMH
CaMOCTOSATEJILHOTO NPUOOPETEHHUS HOBBIX 3HAHMM B TMPOIECCE  BBIMOJIHEHUS
INPOEKTHBIX U y4eOHO-HCCIE0BATEeNIbCKUX padOT, YMEHUSIMU paboTaTh B TPYIIE C
BBIMIOJIHEHUEM PA3JIMYHBIX COLMAIbHBIX pOJIEH, IUIaHUPOBaTh paboOTy TpYIIIbI,
palOHAIBHO paCHpEeelaTh ACATEIbHOCTh B HECTAHJAPTHBIX CUTYyaLUsX, aJCKBAaTHO
OLICHUBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB IPYIIIBI B PELICHHE pPaccMaTpUBAEMOU
POOJIEMBI;

I113) cdhopmMupoBaHHOCT, MOTHBAalMM K Oyaymed mpodeccruoHaaIbHON
JESATEILHOCTH TI0 CIIEITUATBHOCTIM (PU3UKO-TEXHUYECKOTO POQUIIS.

5. COAEPKAHUE YYEBHOI'O IIPE/IMETA

HaumenoBaHnue Cojaep:xkanue yueOHOro MaTtepuasia u GopMbl OpraHu3aluu
pa3iesioB U TeM AeITeJIbHOCTH 00y4YalommXxcst

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOI0 IIO3HAHUS

Tema 1. ®dusuka — Hayka o npupoje. Hayunble MeTo/1bl HO3HAHUS
Beenenne OKpPY’KaIOILEro Mupa. Posb skciepuMeHTa 1 TEOpUH B IPOLIECCE
MO3HAHUS MPUPOABbL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue puzndeckux sBieHUH u npoueccos. Hayunsle
runote3sl. Puznyeckne 3aKoHbl U TEOPHH. I paHUIIBI TPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpUHIUI COOTBETCTBHUS.

Ponb u MecTo puznku B OpMUPOBAHNN COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B IPAKTUYECKON AEATEIbHOCTH JIOJICH

Pazgen 2. MexaHuka

Tema 2. Kunematuka Mexanudeckoe ABuxeHne. OTHOCUTEILHOCTh MEXaHUYECKOTO
nBuxeHus. Cuctema otcuéra. TpaekTopusl.
[lepemenienue, CKOPOCTh (CpeHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
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YCKOPEHHME MaTEPUAIBHON TOYKH, UX IIPOEKIUU HA OCH CUCTEMBI
koopauHat. CiokeHue NepeMeIeHUI U CII0KEHUE CKOPOCTEN.
PaBHOMEPHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE JABUKEHUE.
I'paduky 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI, IIYTH U
nepeMeIeHs] MaTepUaIbHOM TOUKM OT BpeMeHH. CBOOOHOE Ma/IeHHE.
Yckopenue cBoboaHOr0 najaeHus. KpuposinHeiHoe qBUKEHUE.
JIBM>KeHHME MaTepruaIbHOU TOYKHU IO OKPYKHOCTH € ITOCTOSIHHOM 110
MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs CKOpOCTh. [lepnon
U 4yacToTa obpaiieHus. LleHTpocTpeMuTebHOE YCKOpPEHHE

Pemenue pacu€THbIX 3a1a4 ¢ 3aJaHHON (PU3UYECKOI MOJIEIBIO C
UCII0JIb30BAHUEM OCHOBHBIX (POPMYJI KHUHEMATHKU |
IIpakTnueckas padora Ne 1«3OeMeHTHl BEKTOPHOU anreopbI»
IpakTuuyeckas padora Ne2,3 «KKnHemaTrnka mocTynaTeabHOTO
JBHKECHHSI MATEPUAIIBHOM TOUKH U TBEPJOTO TEIa»»
IIpakTnueckas padora Ne4,S «KKunemaTnka BpamaTeabHOTO
JBHKCHHSI MATEPUAIIBHOM TOYKH M TBEPJOTO TEIa»»

Tema 3. lunamuka

[IpuHnun otHOCcUTeNnbHOCTH ["asnnes. IlepBeiii 3akoH HeroTOHA.
HNuepunaneHeie cuctemsl oTcuéra. Macca tena. Cuna. [IpuHnmn
cynepno3uiuu cuil. Bropoit 3akon HeroToHa 1151 MaTepruanibHOM TOYKH.
Tperuit 3akoH HproTOHA /1711 MaTEepUAIBHBIX TOYEK.3aKOH BCEMHPHOTO
tarotenus. Cuna Tsokectu. [lepBas kocmMuyeckas ckopocts. Cuna
ynpyroctd. 3akoH ['yka. Bec tena. Tpenue. Bunsl Tpenus (moxos,
CKoJIbKeHus, KaueHus ). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXKEHUs U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna
CONIPOTHBIICHUS IIPH JBUKCHUU TEJA B KUAKOCTU WM Trase.
[ToctynaTtenbHOE U BpallaTelbHOE JBHUXKEHUE a0COIIOTHO TBEPAOTO
Tena.MOMEHT CHIIBI OTHOCUTENIBHO OcH BpameHus. [1nedo cuibl.
YcnoBus paBHOBECHS TBEPAOIO TEJIA

Pemenne pacu€THbIX 335124 ¢ 3aJaHHON (PU3UUECKON MOJICIIBIO C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (POPMYIT JUHAMUKH.
IIpakTnueckas padora Nel «Cuisl B ipupoae»

IIpakTuyeckasi padora Ne2,3 «3akonsl HeroToHa»

IIpakTnyeckas padora Ne 4,5«/[uHamuka BpaniaTeabHOIO JIBUKEHUS
MaTepuaIbHOU TOYKU U TBEPJIOTO TEJIa»

Tema 4. 3aK0HBI
COXpaHEeHUs B MeXaHUKe

Hmnynbc MaTepuanbHON TOYKH (Tela), CUCTEMbI MaTepUaIbHBIX TOYEK.
NMriynbsc cuiibl 1 UISMEHEHHE UMITYJIbCca Tella. 3aKOH COXpaHeHUs
umnysnbca. PeaktuBHoe nBuxenue.Padora cuiibl. MomHoCTh

cuibl. Kunernueckast sHeprus MmatepuaibHOU Toukd. Teopema 06
U3MEHEHUHU KUHeTH4Yeckor sHeprun.[loTeHnansHas sHeprusl.
[ToTennmansHas 3HEprust ynpyro aeGopMUpoOBaHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Tejaa BOIU3U NOBEPXHOCTH 3eMIIH.
[ToTeHnmanpHbIe U HE MOTEHIMANbHBIE CUITBL. CBSI3b pabOTHI HE
MOTEHIUATBHBIX CHUJI C UI3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI
TeN. 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS

Penienne pacu€THbIX 3a/1a4 ¢ 3alaHHON (PU3UYECKOI MOJIENbIO C
UCIIO0JIb30BAHUEM OCHOBHBIX 3aKOHOB U ()OPMYI JTMHAMUKHU U 3aKOHOB
COXPaHEHUS.

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

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

Tema 5. OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOH Teopuun

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.
Bpoynosckoe nBuxenue. Auddysus. Xapakrep IBUKEHUS U
B3alMO/JICHCTBUS YacTHUll BellecTBa. MoJienu cTpoeHusl ra3os,
KUJKOCTEN U TBEPABIX TEJl U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
atux Mojener. Macca mosekyi. KonnuectBo BemectBa. [locrossHHas
Asorajnpo. TemoBoe paBHOBecue. TemnepaTypa U €€ U3MepeHHe.
[Hkana remnepatyp Llenscus. Moaenps uneanbHoro raza. OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUUECKON TEOPUU UAEAIBHOTO rasa.
AOGcomoTHas Temneparypa Kak Mepa cpeiHell KHHETUYECKOW SHEepruu
TEIUIOBOTO JBMXKEHUS YacTHull ra3a. ['a30Bbie 3aKOHBI. YpaBHEHHE
MenneneeBa—Kinaneiipona. 3akon Jlanerona. M3omporecch B
UJICaJIbHOM ra3e ¢ IMOCTOSIHHBIM KOJINYeCTBOM BenlecTBa. ['paduyeckoe
IpeJICTaBICHHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa

Pemenne pacu€THbIX 335124 ¢ 3aJaHHON (PU3UUECKON MOJIEIIBIO C
UCII0JIb30BaHuEM OCHOBHBIX nojoxeHuit MKT, 3akoHoB u popmyn
MOJIEKYIISIPHON (DU3HKH.

IIpakTuyeckas padora Ne 1 «M30ompouecchl B HACATBHOM Ta3e»
IpakTuyeckasi padora Ne 2 «I'paduueckoe npeacTaBiIecHUE
H30TIPOIIECCOBY

IIpakTuyeckasi padora Ne 3,4 «YpaBuenue MeHeneeBa—
Knaneiipona. 3akon /laneToHay

Tema 6. OcHOBBI
TepmoanHaMUKH

TepMmonuHamuyeckas cucrema. BHyTpeHHsIs1 SHEPTUs
TEPMOIMHAMHYECKON CUCTEMBI U crtoco0bI e€ n3meHenus. KommuectBo
TEIUIOTHI U paboTa. BHyTpeHHSs SHEPrHsl 0 THOATOMHOTO UAEaTHLHOTO
ra3a. Bujpl Temonepeaauun: TEIIONPOBOIHOCTb, KOHBEKIINS,
u3Ny4yeHue. Y aenbHas TeIoEMKOCTh BellecTBa. KomnyecTBo TemioThl
pH Tervionepeaaye.

[Tonsitue 06 aguadbatHOM npouecce. [lepBblil 3aKOH TEPMOIUHAMUKH.
[TpumeHneHue mepBoro 3aKOHa TEPMOJMHAMUKH K H30TIPOLIECCaM.
['padmueckast untepnperanusi paboThHI rasa.

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

TeruoBbie MamuHbL. [IpUHIKTIBL IEHCTBHS TETIJIOBBIX MAIIMH.
[IpeoOpazoBanus sHepruu B TemnoBbix MamuHax. KI1/] Temnosoi
mamsbl. [ukn Kapuo u ero KIT/I. Dxonoruyeckue npoodaemsl
TEIIOPHEPTETUKHI

Pemenune kauecTBEHHBIX 3aJa4 ¢ ONIOPOM HA U3YYEHHBIE B pa3iene
«MonekynsipHas GU3MKa 1 TEPMOAMHAMUKAY 3aKOHBI, 3aKOHOMEPHOCTH
U QU3UYECKUE SIBIICHHUS.

IIpakTnyeckas padora Ne 1,2 «BHyTpeHHss dHEPTHs
TEpPMOJAMHAMHUYECKON cucTeMbl. KomuecTBO TEMIOTH U paboTa.»
IIpakTnuyeckas padora Ne 3,4 «[lepBblii 3aKOH TEPMOIUHAMHUKH.
[IpumeHenue nepBoro 3aKk0OHa TEPMOJMHAMMKH K U30TIPOIIECCaM»
IIpakTnueckas padora Ne 5 «KI1J] Tennooit mammnel. Lukn Kapro u
ero KITJI»

Tema 7. ArperaTubie
COCTOSIHHMA BellecTBa.
da3oBbIe NEePexoabl

[TapooOpa3oBanue u KoHaeHcalus. MicnapeHue U KUeHue.
AGcomoTHas M OTHOCHUTENIbHAS BIAKHOCTh BO3yxa. HachlmeHHbIi map.
VY nenbHas TemnoTa napoodpa3zoBaHus. 3aBUCUMOCTb TEMIIEPaTyphl
KUTICHUS OT JIaBJICHHUSL.

Teépnoe teno. Kpucrammueckue n amop@usie Tena. AHU30TPONIUS
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CBOMCTB KpucTauioB. JKunkue kpuctanibsl. CoBpeMEHHbBIE MaTEPUAJIBI.
[laBnenue u KpucTamuM3anus. Y AeibHas TEIUIOTa IUIaBJICHUS.
CyOnumarnusi. YpaBHEHHE TEIJIOBOTO OanaHca.

Pemenune kauecTBEHHBIX 3aJ1a4 € ONOPOI Ha U3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHHSI

IIpakTnueckas padora Ne 1 «AOCOIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh Bo3ayxa» «llnaBnenue u kpucrammsanus. Y aeapHas
TEIUI0Ta NapooOpa3oBaHUsD)

Pemenue pacu€THbIX 3a1a4 ¢ 3aJaHHON (PU3UYECKOI MOJIEIBIO C
UCIIOJIb30BAHUEM YPaBHEHHUs TEILUIOBOTO OanaHca
IIpakTHyeckas padora Ne 2 «YpaBHEHHE TENJIOBOTO OamaHcay

Pa3nen 4. DiekTpoanHaMuka

Tema 8.
DJIEeKTPOCTATHKA

DneKkTpu3anus Tei. DNeKTPUIecKui 3aps. J(Ba Buaa dJeKTPUIECKUX
3apsiioB. [IpoBOAHUKY, TUATEKTPUKH U TTOTYITPOBOJTHUKHU. 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO 3aps/a.

BsaumopneiictBue 3aps0B. 3akoH Kynona. ToueuHblil aieKTpUUECKUi
3apsf. Dnexkrpudeckoe nose. Hanpsmxk€HHOCTD 37IEKTPHUYECKOro MOJIS.
[TpunHMn cynepno3uiuu 3MeKTpUdecKuX nojeu. JInnuu
HaNpsDKEHHOCTH JIEKTpUdeckoro mojsi. Pabora cun
anekTpocTarudeckoro noJist. [lorenuuan. Pa3HocTs MOTEHIMANOB.
[IpoBOAHMKY W AMDIEKTPUKH B AJIEKTPOCTATUUECKOM TIOJIE.
JusnexTpudeckast IPOHUIIAEMOCTb.

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

Pemenne pacy€THBIX 33124 ¢ 3a0aHHON (PU3UUECKON MOJEIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (POPMYIT ANEKTPOCTATUKHI
IIpakTuyeckasi padora Nel «BzaumopeiicTBue 3apsa0B. 3aKoH
Kynona»

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

IpakTuyeckasi padora Ne3 «Ilotenuan. Pa3HocTs moTeHIMAIOB
IIpakTuyeckasi padora Ned S5«Konaencarop. IeKTpOoEMKOCTh
IJIOCKOTO KOHICHCATOpa. DHEPrusl 3apsKEHHOr0 KOHIEHCATOpa»

Tema 9. IlocTossHHBIN
JIEKTPUYECKUI TOK.
Tokn B pa3jim4HbIX
cpeaax

DJIEKTPOHHAs MPOBOIUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTD
CONIPOTHUBIICHUS] METAJIJIOB OT TeMIiepaTypbl. CBEPXIIPOBOAUMOCTb.
DIEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 31IE€KTPOHHBIX MTYYKOB.
[MonynpoBoanuku. CoOOCTBEHHAsI U TPUMECHASI IPOBOUMOCTh
noynpoBoaHUKOB. CBoMcTBa p-N-niepexoa. [loynpoBoIHUKOBBIE
PUOOPHI. DIEKTPOIUTHIECKAs AUCCOMMAIHS. DICKTPOIIU3.
DJIeKTpUYECKHUI TOK B razax. CaMOCTOSITEIbHbIN U HECAMOCTOSITEIbHbBIN
paspsia. Mouiaus. [1nazma

Penienune pacuéTHbIX 3a/1a4 C 33laHHON (PU3UUECKOI MOJIENbIO C
UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (hopMyI

IIpakTnuyeckas padora Ne 1,2,3«ITocTOsIHHBIN 3I€KTPUUYECKUIA TOK»
IIpakTnyeckas padora Ne 4,5 «OneKTpuUecKuil p pa3InyHbIX CPEAAX»

Tema 10. MaruutHoe
noue.
JIEeKTPOMarHUTHas
UHIYKIHUSA

ITocTositHHBIE MarHuTHl. B3anMoaeicTBHE NOCTOSHHBIX MAarHUTOB.
MarnutHoe nosie. Bekrop maraHuTHOM UHAYKUMHA. [IprHIUI
CYNEPNO3UIMUA MATHUTHBIX MOJIEN. JINHUM MAarHUTHON MHYKLMH.
Kaptuna nuHMit MArHUTHON MHAYKUIMH TOJISI TOCTOSITHHBIX MAarHUTOB.
MarnuTtHo€ noJie TpOBOJIHUKA C TOKOM. KapTuHa nMHUN MHIYKIIUU
MarHMTHOTO TOJISl JUIMHHOTO MPSMOTr0 MPOBOJHUKA U 3aMKHYTOTO
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KOJIBLIEBOTO ITPOBOJTHUKA, KaTYIIKU C TOKOM. OnbIT Opcrena.
B3aumonelictBue npoBoIHUKOB ¢ TOKOM. Cuia Amriepa, €€ MOyiab U
Harnpasienue. Cuna Jlopenna, e€ MOynb U HanpasieHue. [[Buxenue
3apsHKEHHON YacTUIIBI B OJHOPOTHOM MarHUTHOM moJie. Pabota cuibl
Jlopenua. fIBnenue smekrpomarHuTHOM MHAYKUKK. [IoTOK BEKTOpa
MarHuTHOM uHAYKIUK. DJ{C uHIyKuMu. 3aKOH 3JIEKTPOMarHUTHON
unaykiuu Papanes. Buxpesoe anexrpudeckoe nosie. IC uHIyKIuu B
IPOBOJAHMKE, IBHKYIIIEMCSI IOCTYNATENbHO B OJTHOPOAHOM MarHuTHOM
nose. [IpaBwio Jlenua. UHAyKTUBHOCTD. SIBJIIECHUE CAMOWHIYKLIHH.
O/1C caMOMHIYKIIMHU. DHEPrUusi MarHUTHOTO M0JI KaTYILIKU C TOKOM.
DIIEKTPOMAarHUTHOE T0JIe

Pemenne pacu€THpIX 33124 Ha MpuMeHeHue GopMyIt TeMbl «MarHuTHoe
noJie. DIEKTPOMAarHUTHAS HHIYKIU». Pelenne kauecTBEeHHBIX 3a/1a9 €
OTIOpPO¥ Ha U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHE
SIBIICHUS TeMbl «MarHUTHOE 1oJIe. DIIEKTPOMarHUTHAST WHTyKITHSD.
IpakTnueckas padora Ne 1,2«Cuna Ammepa. Cwra Jloperma»
IMpakTuueckas padora Ne 3,4,5 «3akoH 3JIEKTPOMArHUTHOM UHTYKITUU
@Papanes. 91C nHIyKIMN»

Pazgen 5. Kosie0aHus 1 BOJTHBI

Tema 11. Mexaunueckue
U YJIEKTPOMATHUTHbIE
KoJ1e0anus

Konebarenbnast cucrema. CBOOOHbIE MEXaHUYECKHE KOJIEOaHNS.
lNapmonnueckue konebanus. [lepuoa, yacrora, ammuryaa u ¢aza
konebanuil. [IpyxunHublil MasTHUK. MaTemMaTuyecKkuil MasiTHUK.
VYpaBHeHHe rapMoHHUecKuX Kosebanuil. [IpeBpaienue snepruu npu
rapMOHUYECKHUX KOJIeOaHUSX.

Koneb6arenbupiii KOHTYp. CBOOOIHBIC SJICKTPOMArHUTHBIC KOJICOAHHS B
UJCaTbHOM KOJIeOaTeIbHOM KOHTYpe. AHAIOTHUS MEXKTY
MEXaHUYECKUMH 1 3JIEKTPOMArHUTHBIMH KoJiebanusmu. Gopmyna
Tomcona. 3akoH coXpaHEeHHs SHEPTUU B UACATLHOM KOJieOaTeIbHOM
koHType. [IpencraBnenue o 3aTyxaromux koneOaHusX. BoiHyk1eHHbIE
MexaHndeckue kosiebanus. Pesonanc. BeiHyx1eHHBIE
AJIEKTPOMarHuTHBIC Kojebanus. [lepemerHsbIil Tok. CHHYCOUTATBHBIN
NEepPEeMEHHbII TOK. MOITHOCTh IEPEMEHHOT0 TOKa. AMILTUTYIHOE U
JeiicTByIOIee 3HAUCHHE CUITBI TOKA U HampsbkeHus: Tpanchopmarop.
[TpousBoCTBO, Mepeava U MoTpedIeHNE EKTPUUECKON SHEPTHUH.
DKOJIOTUYECKHE PUCKU MIPH MIPOU3BOJICTBE AeKTposHepruu. Kynprypa
MCIIOJIb30BaHUS DJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU

Pemienune pacuéTHbIX 3a/1a4 ¢ 3alaHHON (PU3UYECKOI MOJIENbIO C
UCI0JIb30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYJI, ONUCHIBAIOIIUX
MEXaHUUYECKHUE U AIEKTPOMAarHuTHbIe KojieOanus. Perenne
Ka4eCTBEHHBIX 33/J]au C ONOPOH Ha N3yYCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH, OMUCHIBAIOIINE MEXaHUUYECKHE U AIIEKTPOMAarHUTHbIE
KoJIeOaHusl.

IIpakTnyeckas padora Ne 1,2,3, 4«MexaHnueckue u
JIEKTPOMArHUTHbIE KOJICOaHUS»

Tema 12. MexaHu4ecKue
U JIEKTPOMATHUTHBIE
BOJIHBI

Mexanuveckue BOJIHBI, yCiIoBUs pacnipoctpanenus. [lepuoa. Ckopocthb
pacnpoCTpaHeHus U JUTMHA BOJIHBL. [lonepeynbie U Mpo10abHbIE BOJTHBI.
WNuTtepdepentus u nudpakiys MeXaHUIECKHUX BOJH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.
DNIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3JIyUYEHHUS SJIEKTPOMArHUTHBIX
BOJIH. B3anmHas opueHTtanus BeKkTopoB E, B, v B 3JIeKTpOMarHuTHOU
BoJsiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIICHHE,
noJsispu3anus, nudpaxims, naTepdepennns. CKopocTb
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SJICKTPOMArHUTHBIX BOJIH.

Ixama SJICKTPOMArHUTHBIX BOJIH. HpI/IMeHeHI/Ie SJICKTPOMAruuTHBIX
BOJIH B TCXHUKEC U GBITy. HpI/IHL[I/IHBI PaaroCBA3U U TCICBUACHU.
Payonokaryst. DIIEKTPOMAarHUTHOE 3arpsisHEHHE OKPYXKAIOIIeH cpeibl

Pemienne pacy€THBIX M KaYECTBEHHBIX 33/1a4 C OTIOPOM HA U3yYEHHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH, OMKMCHIBAIOIINE PACTIPOCTPAHECHHE
MEXaHUYECKUX U DJIEKTPOMArHUTHBIX BOJH

[MpakTuyeckas padora Ne 1,2,3,4«Mexanuueckue u
AJIEKTPOMATrHUTHBIC BOJTHBI»

Tema 13. OnTuka

I'eomerpuueckas ontuka. IIpsimonuHelHOE paclpoCTpaHEHUE CBETA B
OJHOPOIHOM cpene. ToueuHblid HCTOYHHK CBeTa. JIyd cBerta.
OTtpaxkeHue cBera. 3aKoHbI OTpakeHus cBeta. [loctpoenue
M300pakeHHH B MJIOCKOM 3€pKaje.

[Ipenomnenne cBeTa. 3aKOHBI MPETOMIICHHS CBETa. AOCOTIOTHBIN
nokasarenb npenomieHus. [loiHoe BHyTpeHHee OTpaskeHue.
[IpenenbHbIN yroa NOJIHOTO BHYTPEHHETO OTPAKEHMUS.

Hucnepcus ceera. CroxxkHbIN cocTaB Oenoro ceeta. L{Bet. CoOuparomue
U paccerBaroIlye JTUH3BL

Tonkas nuH3a. POKYCHOE pacCTOSTHUE U ONITHYECKAsI CHJIa TOHKOU
auH3bl. [locTpoenne n3obpaxeHuii B coOUparomx U pacCenBarOINX
nuH3ax. PopMyIia TOHKOW JTMH3BIL. Y BEIMYEHHE, JaBAEMOE JIMH30M.
[Ipenensl TpUMEHUMOCTH TEOMETPUUECKOM ONTHKH.

Bonnosas ontuka. UnTepdepentus ceera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HabNMOIEHUST MAKCUMYMOB I MUHUMYMOB B
UHTEP(PEPEHIIMOHHOM KapTUHE OT ABYX CHH(Aa3HBIX KOT€PEHTHBIX
UCTOYHHUKOB.

Hudpakums ceera. JudpakimonHas pemérka. Y cioBue HabI01eHUs
IJIaBHBIX MAKCUMYMOB TP MaICHUH MOHOXPOMAaTUYECKOTO CBETa Ha
mdpakiroHnyio pemérky [lonsipuzanus cBera

Pemenue pacu€THbIX 33724 ¢ SIBHO 33JaHHOM (PU3UUECKON MOJIEIBIO C
UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (DOPMYII F€OMETPHUECKOM
ONTUKH

IIpakTuyeckasi padora Nel 2«3akonbl oTpaxkeHus cera. [loctpoenue
M300pakKeHHI B IJIOCKOM 3epKajie»

IpakTuyeckasi padora Ne 3,4«IloctpoeHue n3o0paxeHuii B
coOMpAarOIIMX U PACCEHBAIOIINX JIMH3AX)

IIpakTuyeckas padora Ne 5«BonnoBas ontuka. UHTepdepenius
CBETa»

Pa3znen 6. OcHOBBI cienUAJIbLHOM TEOPHUH OTHOCUTEIbHOCTH

Tema 14. OcHoBBI
crenuaJbHON Teopun
OTHOCHTEIbHOCTH

I'panu1IbI NPUMEHUMOCTH KJIacCHUecKoi MexaHuku. [locTynaTsl
CIEIUAIBHON TEOPUH OTHOCUTEIBHOCTH :MHBAPUAHTHOCTH MOYJIS
CKOPOCTH CBETA B BAKYyMe€, IPUHIUI OTHOCUTEIBHOCTH DWHIITEMHA
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aM€EUICHUE BPEMEHU U
COKpAILEHUE JJIUHBI.

OHEeprus U UMIYJbC PENSITUBUCTCKON YaCTUILIBI.

CBs13bp Macchel ¢ DHEPTUEN U UMITYJIBCOM PENSITUBUCTCKON YaCTHULIBI.
OHeprus noxkos

Pemienne kauecTBEHHBIX 3a/1a4 C OMIOPOW Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U pu3udeckue siBieHus no reme «OcHoBsl CTO».
IIpakTnuyeckas padora Ne 1,2«31eMeHTH TEOPUH OTHOCUTEIBHOCTH)

Paznen 7. KBantoBas puszuka
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Tema 15. DaeMeHTBI
KBAHTOBOI ONTHKH

®otonbl. Popmyna [Inanka cBs3u sHEprun (HOTOHA C €T0 YACTOTOM.
DHeprus U uMIynsc poroHa. OTKpHITHE U UCCIICAOBaHUE
dororddexra.

Omnpitel A. I'. CroneroBa. 3akons! poTorddekra. YpaBHeHHE
OuiamreitHa s Gotoaddekra. «KpacHas rpanuna» Gororddexra.
Hasnenune ceeta. OnbiTel I1. H. JleGeneBa. Xumudeckoe nelicTBHE CBETa

Pemenue pacu€THbIX 3a1a4 ¢ IBHO 33JJaHHOM (PU3UYECKON MOJIENBIO C
UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U ()OPMYIT KBAHTOBOW OIITHKH.
Pemenune kauecTBEHHBIX 3aJ1a4 € ONOPOI Ha U3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOW ONTHUKH.

IIpakTuyeckas padora Ne 1,2«CBeToBbIC KBAHTBD)

Tema 16. CTpoeHue
aToma

Monens atoma Tomcona. OnbiTel Pesepdopaa no paccesnuro (-
yactull. [Inanerapnas monens atoma. [loctynater bopa. M3nydenne n
norjoueHre (GOTOHOB MPH MEPEX0/ie AaTOMA C OJJHOTO YPOBHS SHEPTUHU
Ha pyroil. Bunel ciektpoB. CekTp ypoBHEH 3HEPTUH aToMa
BOZOpPOJA.

BouHOBBIE cBOICTBaA yacTul. BosHb! ae bpoinsa. KopnyckymnspHo-
BOJIHOBOM J1yanu3M. CIOHTaHHOE U BBIHYXKJIEHHOE U3ITydeHHE

Pemenne kauecTBEHHBIX 3a/1a4 C OMIOPOW HA U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SABJICHUS 10 TeMe «CTpPOSHUE aToMay.
IpakTuyeckas padora Ne 1,2 «dusnka aroma

Tema 17. ATomHOe 11pO

DKCIEPUMEHTHI, TOKA3BIBAIOIINE CIOXKHOCTH CTpOeHUS siapa. OTKphITHE
pamnoaktuBHOCTH. OnbIT Pe3epdopaa mo onpeneneHnto cocraBa
pammoakTuBHOTO M3MydeHus1. CBoMcTBa anbda-, 6era-, raMmma-u3iy-
yeHus. BisiHMe paguoakTUBHOCTH Ha KUBBIE OPraHU3MBI.

OTkpbITHE TPOTOHA U HEUTpoHA. HyKioHHas Moienb siapa
['eitzen6epra—IlBanenko. 3apsa sapa. MaccoBoe 4UCIoO sjipa.
N3oTtomsl.

Anbda-pacniaz. IIeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacmas. ["amma-
U3JIy4eHHE. 3aKOH PaJUOAKTUBHOIO pacnaja. JHEprus CBs3U HyKIOHOB
B aape. Anepubie cuiibl. JlepekT maccrl sapa. SlaepHblie peakiuu.
Henenue u cuntes saep. SnepHsiii peakrop. TepMosiaepHbIii CUHTES.
[TpoGieMbl ¥ IePCHEKTUBHI AIEPHON SHEPTETUKH. DKOJIOTUYECKHE
ACIEKTHI SICPHOM SHEPIeTUKU. DJIEMEHTapHble YacTULbl. OTKpBITHE
MO3UTPOHA.

MeTto1b1 HAOMIOACHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUII.
dyHIaMeHTalbHbIe B3auMoIeicTBUS. EquHCTBO r3nueckoit KapTHUHbI
Mupa

Pemenne kauecTBEHHBIX 3a7ja4 C OMOPOI Ha U3YYCHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3MYeCKUe SABICHUS IO TeMe K ATOMHOE SAPO».
IIpakTuyeckas padora Ne 1,2, «dusnuka aTOMHOTO spay

Paznen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Tema 18. DiieMeHTDI
aCTPOHOMMHU U
acTpoU3uKHU

OTansl Pa3BUTHA aCTPOHOMMUU. HpI/IKJ'IaI[HOG U MHUPOBO33PCHYCCKOC
3HAYCHHUEC AaCTPOHOMUMH. Bupg 3B€31HOTO HeOa. CO3BC3I[I/I$I, SAPKHUC 3BE3BI
IJIAHCTBI, UX BUAUMOC IBUKCHUC. ConHeyHas cucremMa
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6. TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEJIMETA

Ne
n/n

HAaMMCHOBAaHHE
pa3aejioB H TEM

BCEro

JICEKIIUHA NnpaxkTu4ec

KHe padoThbl

CaMoCTOsITe/1b
Has padora

IK3aMCHBbI

Paznen 1. ®uzuka u METOAbI HAYYHOI'O MMO3HAHWUSA

1.

| Tewma 1. Beenenne |

| |

Pa3zgen 2. Mexanuka

2.

Tema 1.
Kunemaruka

10

3.

Tewma 2. JInunamuka

0,5 2

10

4.

Tema 3. 3aK0HEI
COXpaHEHUs B
MECXAaHUKEC

0,5 2

10

Paznen 3. MoJgiekyisipaas

¢pusuka u

TEPMOAUHAMUKA

5.

Tema 1. OcHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOPUH

1

Tema 2. OCHOBBI
TepMoauHaMuKu

Tema 3.
ArperarHble
COCTOSTHHS
BEIIIECTBA.
@Da3oBbIE NEPEXO]IBI

Pasznena 4. duekTpoauHamMuka

8.

Tema 1.
DJIEKTPOCTaTHKA

10

9.

Tema 2.
IlocTrostHHBIN
AJIEKTPUYECKUI
ToK. Toxu B
pa3IMYHBIX Cpeaax

10

10.

Tema 3.
MarsauTHOE I0JIE.
DJIeKTpOMarHuTHas
WHIYKIHS

10

Pazpen 5. Kosedoanus 1 Bo

JIHBI

11.

Tema 1.
MexaHuueckue u
3JIEKTPOMAarHUTHbIE
KoIebaHus

10

12.

Tewma 2.
MexaHuueckue u
3JIEKTPOMAarHUTHbIE
Bonnsr

10

13.

Tema 3. Ontuka

1 1

25

Pa3zgen 6. OcHOBBI cieiuAJLHOMN TEo

MM OTHOCHUTECJIBHOCTH

14.

Tema 1. OcHOBEI
crnernuagbHOM
TEOPUH
OTHOCHTEIBHOCTH

1
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Paspnen 7. KBanToBas pusuka

15. | Tema 1. DnemeHTsI 1 10
KBAaHTOBOM OIITHKU

16. | Tema 2. Ctpoenue 10
aToma

17. | Tewma 3. ATomHOE 10
SIIPO

Pa3nes 8. DiieMeHTBHI ACTPOHOMMH U ACTPOPU3UKHU

18. | Tema 1. DnemeHTHI - 1
aCTPOHOMMHU U
acTpo(U3UKI
NTOI'O 191 8 14 161 8

[lpu peanuzanmu coaepkaHus 001e00pa30BaTENLHOTO yUeOHOrO MpeaMeTra
«®uzuka» B mnpenenax ocBoeHus OIIOII CIIO nHa 06a3e OCHOBHOIO OOIIETO
o0pa3zoBaHus ¢ MOJydYeHHEeM cpeaHero oomiero oopazosanus (IITICC3):

Buja yueOHo# padoThl

O0neM yacoB

O0beM 00pa3oBaTe/IbHON MPOrPaMMBbI 191
Oo6s13aTesibHAs Ay IUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 22
B TOM YHCJIC:
JIEKIIUNA 8
MPAKTUYECKHUE 3aHATHS 14

1ab0paTOPHBIE 3aHITHS

Y4eOHBIM IUIaHOM
HE TIPETyCMOTPEHO

Camocmosmenvras paboma odbyuarouje2ocs

161

Koncynemayuu

Y4eOHBIM IUIaHOM
HE TPEyCMOTPEHO

Ilpomesrcymounas ammecmayusn 6 hopme IK3amena

8

7.YYEBHO-METOJJNYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBbI YYEBHOI'O ITPEJIMETA

7.1. Onucanue mamepuanbHoO-mexHU4ecKoll 6azvl, HEOOXOOUMOUL 014
ocyuiecmeieHuAa 00pazoeamenvbHo20 npoyecca

Ne i/t

HanMeHoBaHHe ClIEIHAJLHBIX IOMEIEHUH 1
NMOMEIICHUH JJIsl CAMOCTOATE/ILHOM padoThI

OcHaIlleHHOCTH CHeNHAJIbLHBIX
noMelmleHU M TOMEIlNeHUuH A9
CAMOCTOSITEJILHOH PadoThI

3aHATUU

nomerieHue Ne 308

VY4eOHble ayIUTOPUH JUI IPOBEACHUS YUeOHbIX

414056,ActpaxaHckasi 061acTh, I AcTpaxaHb,
p-H JlenuHckui, yu. TaTumiesa,

11 180, stax 3,

1. locka yueOHas

2. Pabouee mMecTo mpernoiaBaTens

3. KommexT yueOHo# Mmebenu Ha 25
qeJ1.

4.CranoHapHbIi MyIbTUMEINNHBIN
KOMILIEKT

5. Hoctyn Kk uH(OPMAITMOHHO
TEJIEKOMMYHUKAIIHOHHON ceTu
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«HTepueT»

[Tomernenue st caMOCTOSITETIBHOM pabOThHI 1. KommekT yuebnoit mebenu Ha 50
414056,AcTtpaxaHckas 001acTh, qeJ1.

r. Actpaxans, p-H Jlenunckuii, yin. Tatumesa, 1. | 2.KoMriekt yaeOHO-HarJISIIHBIX

18a, srax 2, momemrerue Ne7 rocoouit

) 3.Komnbrorepsl - 8 mir.

' 4.CranoHapHbli MyJIbTUMEINNHBIN
KOMILIEKT

5. Joctyn Kk  uH(pOpPMalMOHHO-
TEJIEKOMMYHUKAITHOHHON ceTn
«HTepueT»

7.2. Pekomenoyemasn numepamypa

@) OCHOBHaA yueOHan 1umepamypa:
1. Yakak A.A. ®usuka. Ou3nvecKkre OCHOBBI MEXaHHKU : yuyeOHOEe mocoOue s
CIIO / Yakak A.A.. — Capatos : IIpodoOpazoBanue, 2020. — 180 c. — ISBN 978-5-
4488-0673-5. — Tekcr : snexkrponHsbiit // Ludposoii oOpa3zoBarensHbiil pecypc IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/91903

2.  Yakak, A. A. ®u3uka. DJICKTPUUECTBO U MArHETU3M : yuyeOHOe Tocobdue s
CIIO / A. A. Yakak. -Capatos : [Ipodo6pazoBanue, 2020. - 237 c. - ISBN 978-5-
4488-0675-9. -Tekct : anextpoHHbll // Lludposoit obpazoBarenbhbli pecypc IPR
SMART : [caiit]. - URL: https://www.iprbookshop.ru/91904

3. Jleryra, C. H. ®usuka. Dnexrpocratuka : yuebHoe nocooue ams CIIO / C. H.
Jleryra, A. A. Hakak. — Caparos : [IpodoOpazoBanue, 2020. - 177 c. - ISBN 978-5-
4488-0591-2. -Tekct : anextponnbii // Ludposoit obpazoBarensHbii pecypc PR
SMART : [caiit]. - URL: https://www.iprbookshop.ru/92190

4, Jleryta, C. H. ®usuka. Monekymsipras ¢usuka : yaednoe mocodue mmns CIIO /
C. H. Jleryta, A. A. Yakak. -Caparos : [IpodobpazoBanue, 2020. - 231 c. - ISBN 978-
5-4488-0611-7. -Texct : anexkrpouusiii // LludpoBoit obpazosarenbubiii pecypc IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/92189

0) OononnumenvHan yueonas aumepamypa.
1. Tpopumenko E.E. ®dusmka: mnpakTudyeckue 3amaHus s TOATOTOBKH K
LIEHTPAIU30BaHHOMY  TECTUpOBaHHMIO U  d3k3ameny / Tpodumenko E.E.,

MenenkoBC.U..- Munck: TerpaCucrtemc, 2010. - 252 c. -ISBN 978-985-470-975-8. -
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Tekcr: AIEKTPOHHBIN // IPR SMART: [cailT].- URL:
https://www.iprbookshop.ru/28274

8) nepeyensd yueoOHo-mMemoouuecKozo obecneyeHus:

1. Tromonoa C.C. YMII «®usuka» sl NOPaKTUYECKUX 3aHITHUU.
Actpaxanb. KCud AT'ACY.2023 r. —32c.

2) unmepnem-pecypcol:

0) 271eKMPOHHO-0UOIUOMEUHbIE CUCTEMDbL:

3. DNeKTpOHHO-0MOIOTeUHAS cucrema «IPRbooks»

(http://www.iprbookshop.ru/)
8.0COBEHHOCTHU OPTAHU3ALIMU OBYUEHMUA AJIsI UHBAJIU1OB 1
JINI] C O'PAHUYEHHBIMU BO3MOKHOCTAMU 310POBbSI
I[J'IH 06yqa101111/1X051 N3 YHnCjla HWHBAJIUIAOB HW JiKMI C OI'PaHUYCHHBIMU
BO3MOXHOCTAMH 300pOBbA Ha OCHOBAHUU IMHMCBMCHHOTO 3a4ABJICHUSA yqe6HLIﬁ npecameT
«@u3nkKa» pearuszyeTrcs C Y4YEeTOM OCOOCHHOCTEH ICHXO(HU3NUECKOTO pPa3BUTHS,

HWHINBUAYAJIbHBIX BO3MO>KHOCTEH U COCTOSIHHUS 3A0pOBb (z[aJIee — WHANBUAYAJIBHBIX

0COOCHHOCTEH).

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O

HPEIMETA
Pe3yabTaTnl 00y4yeHust Kon IIpoBepsiembie yMeHusi 1 | POpMbI U METOJbI KOHTPOJIS
(IMYHOCTHBIE, pe3yJbTa 3HAHMUSA U OLleHKH
npeaMeTHbIE, TOB pe3yJibTaToB 00y4eHHu s
MeTanpeaMeTHbIe) Texkymuit | [Ipomexyrounas
KOHTPOJIb | arTeCTalus

Juunocmmnuie mpydoaozo eocnumaHun.

TOTOBHOCTH K TPYAY,
OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYI0I00He

JI 23

®0pﬂ4upyi0mc;z 3a cyem nocmaeleHHblX ueﬂeﬁ u
80CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

TOTOBHOCTH K aKTHUBHOM
JIeSITeILHOCTH
TEXHOJIOTHYECKOH 1
COIMAJILHOM
HaIpaBJIEHHOCTH,
CIIOCOOHOCTH
WHULIMUPOBATD,
MJIAHUPOBATh U
CaMOCTOSATEIIBHO

JI 24

®0pﬂ4upyi0mc;z 3a cyem nocmaeleHHblX ueﬂeﬁ u
80CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.
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BBIIIOJIHATH TAKYIO
JACATCIBHOCTD

Jluunocmmuoie IK0102UUECKO20 6OCRUMAHUA:

IJIAHUPOBAHUE U
OCYILECTBJIEHUE JICUCTBUI B
OKpY’Karollen cpejie Ha
OCHOBE 3HaHHUS LEeH
YCTOMYMBOTO PA3BUTHUS
4eJI0BEYECTBa

JI 28

@OpMMpyiOmel 3a cuem nocmaejlieHHblX L}€JZ€IJ u
BOCNUMAMENbHBIX 340aY HA 3AHAMUSIX.

AKTUBHOE HETIPUSITHE
JEUCTBUM, TPUHOCSAIINX
BpE€Jl OKPYXaIOIIEH cpeae

JI29

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

YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHbIE
9KOJIOTHYCCKHE
MOCJICICTBHUS
MPEANPUHIMAEMBIX
JEUCTBUH, IPEOTBPALIATh
nx

JI 30

CDOpmupy}omc;l 3a cuem nocmaejleHHblX qeﬂed u
BOCNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

Jluunocmmuote UECHHOCmMU HAYUYHO020 NO3H

anusn:

OCO3HaHue LIEHHOCTH
HAayYHOU JIESITETBHOCTH,
TOTOBHOCTbH OCYILIECTBJISITH
MIPOEKTHYIO U
HCCIIEA0BATEIBCKYIO
NEeSATENbHOCTh
VHJMBHUIYAJIBHO U B TPYIIIE

JI 34

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

Memanpeomemnuie:

oazoevle no2uuecKue oelicmeusn:

BBISIBJIATh 3aKOHOMEPHOCTH | M4 YMETH: llpakxmuuecku | oxzamen
Y IPOTUBOPEYUS B pacKpbIBaTh e pabomoi
paccMaTpuBaeMbIX 3aKOHOMEPHOCTHU
SIBJICHUSX IIPOTUBOPEYUS B
paccMaTpuBaeMbIX
bu3NYECKUX SABICHUIX
0azoewvle ucciedosamenbckue 0eiicmeus:
BIIaJIETh HaBbIKaMU y4eOHo- | M 7 YMETH: Ilpakmuuecku | sx3amen
HCCIEA0BATENbCKON U dbopMUPOBATH HAYYHOTO e pabomol
MIPOEKTHOM JEATEeIbHOCTH, TUIIA MBIIUICHHUS], BIAJIETh
HaBbIKAMU Pa3peIICHUS Hay4YHOU TEPMHUHOJIOTHEH,
npoOiem KJIFOUEBBIMH TOHATUSIMHA U
METOJaMU;
CMOCOOHOCTh U TOTOBHOCTE | M 8 YMETh: Ilpaxmuuecku | sxzamen
K CAMOCTOATEIILHOMY CTaBUTh U e pabomwl
MIOMCKY METOJ0B pelICHUs dbopMynupoBaTh
MPaKTUYECKUX 33]1aY, coOCTBEHHBIE 3a/1a41 B
MIPUMEHEHUIO PA3TMYHBIX o0Opa3oBaTenbHOMI

METOA0B ITO3HAHUA

ACATCIIBHOCTH U
JKU3HCHHBIX CUTYAlUAX;

npunamue ceda u Opy2ux aroei:
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BBIOMPATh TEMATUKY U M 32 YMETh: Ipaxmuuecku | Ox3amen
METO/Ibl COBMECTHBIX NPUHUMATH ce0sl, e pabomwl

JNEHCTBUI C y4eTOM OOIIUX IOHHUMAas CBOU

WHTEPECOB, U HEJIOCTATKU U

BO3MOYKHOCTEH Ka)J0ro JIOCTOMHCTBA

YJICeHA KOJIJICKTUBA
YHUgepcanvbHvle pezyiAimueHvle 0elicmeusn:

CAMOOP2AHU3AUUA:

CaMOCTOSTENBHO M 38 YMETB: llpakxmuuecku | sx3amen
OCYIIECTBIISTh -CaMOCTOSITEIIbHO e pabomwi
MMO3HABATEJIHHYIO OCYIIECTBJISITh

NEeSITETbHOCTb, BBISIBIISTH MO3HABATEIIbHYIO

poOJIeMbI, CTABUTh U NeSITeTbHOCTD, BBISIBIISITh

dhopmyIupoBaTh poOJIeMBbI, CTABUTH U

CcOOCTBEHHBIC 3a/1aUH B dbopmyIupoBaTh

00pazoBaTenbHON COOCTBEHHBIE 3a]a4H B

NEeSITEIbHOCTH U 00pa3oBaTeNbHON

KU3HEHHBIX CUTYaIIHSIX. JIESATETLHOCTH 1

YKU3HEHHBIX CUTYAIIHIX

npeomemmbole:.

c(hopMUPOBAHHOCTH 111 3HATD: Ilpakxmuuecku | Ok3amen
MOHUMAaHUs PO (QU3MKU B -3HaueHHe  (QU3UKU B | e pabomul
SKOHOMHUYECKOMH, 9KOHOMHUYECKOM,

TEXHOJIOTHYECKOM, TEXHOJIOTHYSCKOH,

COIIMAJIBHONM W DTUYECKOU COIIMAJILHOM M ITUYECKOU

chepax eI TETLHOCTH chepax JESATETHHOCTH

YelioBeKa; poJIM U MecTa YelloBeKa; poJM M MecTa

¢GU3MKH B COBPEMEHHOU GU3MKH B COBPEMEHHOMU

HAy4yHOM KapTHUHE MUDa; HAay4yHOW KapTUHE MHUpa;

poiu aCTPOHOMUU B poJin  acTpOHOMHUHM B

MPAKTUYECKOM MPaAKTUYECKOU

NEesITeIbHOCTH 4YeJIOBeKa U NEeSITeNIbHOCTH YeJloBeKa U

NaJbHEUIIEM Hay4HO- najJbHENIeM Hay4HO-

TEXHUYECKOM Pa3BUTHH TEXHUYECKOM Pa3BUTHU

c(hopMUPOBAaHHOCTH 112 YMETH: Ilpakmuuecku | Ok3amen
CUCTEMBbI 3HAaHUH O pacrno3HaBaTh e pabomol

(bU3UIECKUX buszngeckue

3aKOHOMEPHOCTSX, 3aKOHAX, 3aKOHOMEPHOCTSIX,

TEOPHSIX, ICHCTBYIOLIMX HA
YPOBHSAX MHKPOMHDA,
MaKpOMHpPa U MEraMupa,
MPEJCTaBICHUI O
BCeoOIIeM XapaKkTepe
(U3NYIECKUX 3aKOHOB;
MPEJCTaBICHUI O
CTPYKTYpE TIOCTPOCHHS
(bU3nUeCKoi TEOPUH, YTO
MO3BOJIUT OCO3HATH POJIh
(byHaMEHTAJILHBIX 3aKOHOB

3aKOHaX, TCOPHSIX,
JIEHCTBYIOLIMX Ha
YPOBHSAX MHUKPOMUDA,
MaKpOMHpa U MEeraMupa,
MPEJICTaBICHUN O
BceoOI1IeM Xapakrepe
(bU3NYECKUX 3aKOHOB;
MPEJICTaBICHUN O
CTPYKType TOCTPOCHHUS
buznyeckoit Teopuu, 4To
MO3BOJIUT OCO3HATH POJIb

" NPpUHOUIIOB B (I)YHI[aMCHTaHBHBIX
COBPECMCHHBIX 3aKOHOB U IPUHIOUIIOB B
MPCACTABJICHUAX O COBPCMCHHBIX
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IIPUPOJIE, IOHATH T'PAHULIBI
IIPUMEHUMOCTHU TEOPHH,
BO3MOKHOCTHU UX
IIPUMEHEHHUSI JUUISl OTIMCaHUs
€CTECTBEHHOHAYYHBIX
SIBJIEHUM W MPOLIECCOB

MIPEACTABIICHUSAX O
MIPUPOJE, IOHATH
TrpaHULIbl IPUMEHUMOCTH
TEOpUid, BO3MOKHOCTHU UX
MPUMEHEHHUS IS
OIUCAHUS
€CTECTBEHHOHAYYHBIX
SIBJICHUM M MPOLIECCOB

c(OPMHUPOBAHHOCTh YMCHHSI
pa3nuyartb YCIIOBHS
IIPUMEHUMOCTH  MOJEJIEH
¢buznuecknx Tel u
IIPOLIECCOB (s1BIEHUN):
WHEpIHAITbHAS cucrema
oTCIIeTa, MaTepHabHas
TOYKa,  PaBHOYCKOPEHHOE
IBIJKEHHE, cBoOoHOE
najeHue, a0COJIIOTHO
ynpyras nedopmarys,
abCONIOTHO ~ ympyroe u
abCoI0THO HEYIpyroe
CTOJIKHOBEHMS, MoJielen
ra3a, )XHJIKOCTH U TBEPJOTO
(KpuCTaNTMYECKOTO)TeNa,
HIeaIbHOTO ra3a, TOUeYHBIH
3aps, OJIHOPO/IHOE
ANIEKTPUYECKOE ToJIe,
OJIHOPOJIHOE MarHuTHOE
ToJIe, rapMOHHYECKHE
KoJeOaHusl,
MaTeMaTH4YEeCKU MAasTHUK,
WJICaTIbHBIN NPY>KUHHBIN
MasTHUK, TapMOHHUYECKUE
BOJIHBI, U7eanbHbINA
KoJieOaTebHbIN KOHTYD,
TOHKasg JIMH3a, MOJenen
aToMa, aTOMHOTO sApa U
KBaHTOBOM MOJIEJIN CBETa

113

YMETD:

pa3nuyath yCIOBHS
IIPUMEHUMOCTH MOJEIIEH
buznyecKkux Ten u
MIPOIIECCOB (SIBJICHHI)

IIpaxmuuecxu
e pabombwi

Dxzamen

c(OPMHUPOBAHHOCTh YMCHUS
00BACHATH 0COOEHHOCTH
MpoTeKaHus  (PU3MUECKHUX

SIBIICHHIA: MEXaHUYECKOe
JIBYDKEHUE, TEIUIOBOE
JIBYDKCHUE YaCTHI]
BEIIIECTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOE
JBUKEHHE, mudy3us,

HCIapCHUcC, KHUIICHUC u
KOHACHCAllMs, IIJIaBJICHUE H
KpucTtauim3anus,
HaIlIpaBJICHHOCTDb

174

VYMEThH:
00BACHATL OCOOEHHOCTHU
MpoTeKaHus HPU3HUECKUX
SIBJICHUMN

Ilpaxmuuecku
e pabomwi

Drzamen
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TEIUIONEPEIayu,
3NEKTPU3ALUHA Te,
SKBUITOTCHIIMAILHOM
IMOBEPXHOCTH 3apsSyKEHHOIO
MPOBOJIHUKA,
3IEKTPOMArHUTHOMN
WHAYKIIMU, CaMOWHIYKIIHH,
3aBHUCHUMOCTH

CONPOTUBIICHUS
MIOJIYIIPOBO/IHUKOB  «p-» U
«TI-THIIOBY oT
TEeMIIepaTypbl, pE30HaHCA,
uHTEpPepeHIun BOJIH,
Tudpakium, JIMCTIEPCHH,
IIOJIHOTO BHYTPEHHETO
oTpaxeHus, (PoTodIPPExT,
¢buznueckue MIPUHIIMIIBI

CTIIEKTPAJILHOTO aHajih3a W
paboThl Jaszepa, «aibda-» u
«beta»  pacmagsl  sAAep,
raMMa-u3JIydeHue sep;

c(hOpMHPOBAHHOCTh YMEHUH
MIPUMCEHATH 3aKOHBI
KJIaCCUYECKON MEXaHWKH,
MOJICKYJISIPHOM (PU3HKH H
TEPMOIMHAMHUKH,
3MEKTPOIMHAMUIKH, KBAHTOBOM
(bu3uKkH TSI aHaTN3a 1
00BSICHEHUS SIBIICHUT
MHUKpPOMHpa, MAaKpOMHpPA U
Meramupa, pa3indaTh YCIOBH
(TpaHuIIBI, 00IACTH)
MIPUMEHUMOCTH (hU3NIECKUX
3aKOHOB, IOHMMATh BCEOOIINHI
xapakrep QpyHIaMeHTaIbHBIX
3aKOHOB (3aKOH COXpaHCHUS
MEXaHUYECKOU SHEPTHUH, 3aKOH
COXpaHEeHH UMITYIIbCa, 3aKOH
BCEMHUPHOTO TATOTEHUS,
MEPBBIM 3aKOH
TEPMOJAUHAMHUKH, 3aKOH
COXpaHEHHS dIEKTPUIECKOTO
3apsiaa, 3aKOH COXpaHEeHUS
SHEPTHH) U OTPAaHUYEHHOCTh
WCIIOTB30BAHMS YaCTHBIX
3aKOHOB; aHAIIM3UPOBATH
(bm3HUecKue MPOIECCHI,
WCIIONIb3YSI OCHOBHBIE
TTOJIOYKEH U, 3aKOHBI 1
3aKOHOMEPHOCTH:
OTHOCHTEIBHOCTH
MEXaHUYECKOTO JIBIKECHUS,
(hopMyBl KHHEMATUKH
PaBHOYCKOPEHHOT'O JIBHKEHUS,
nipeobpazoBanus ['anunes s

115

YMETh:

IIPUMCHATH 3aKOHbI
KJIaCCUUECKOM MEXaHHWKH,
MOJICKYJIIPHON (QU3UKH U
TEPMOAMHAMUKH,
3JIEKTPOTUHAMUKH,
KBaHTOBOW (DM3UKHU IS
aHanu3a U OObSICHEHUS
SIBJIECHUW MUKPOMUDA,
MaKpOMHpa U Meramupa,
pa3iIryaTh YCIOBHUS
(TpaHuIbI, 06JIaCTH)
MPUMEHUMOCTH (PUZNIECKAX
3aKOHOB, IIOHUMATh
BCEOOIINN XapaKTep
(hyHIaMEeHTaTBHBIX 3aKOHOB
(3aKOH COXpaHEHUs
MEXaHUYECKOU SHEPrUH,
3aKOH COXpaHEHUS
UMITYJIbCa, 3aKOH
BCEMHUPHOTO TATOTEHUS,
MIEPBBINA 3aKOH
TEPMOJAMHAMUKH, 3aKOH
COXpaHEHUs
AJIEKTPUYECKOT0 3apsa,
3aKOH COXpaHEHUS YHEPTHH)
Y OrPaHUYEHHOCTH
WCTIOJIH30BAHMS YaCTHBIX
3aKOHOB; aHAJM3UPOBATH
(u3nUecKue MporeccHl,
WCIIOJIb3yS OCHOBHBIE
TIOJIOXK EHYSI, 3aKOHBI 1
3aKOHOMEPHOCTH:
OTHOCHTEIHHOCTh

IIpakmuuecku
e pabomwi

Dxzamen
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CKOpPOCTH U TIEpeMEIEHHUS],
Tpu 3akoHa HeroToHa,
MIPUHILIMIT OTHOCUTENBHOCTH
lNanunes, 3akoH BCeMUPHOTO
TATOTEHUS, 3aKOHBI
COXpaHCHUA UMITYJIbCa U
MEXaHUYECKOU JHEPTUH CBSI3b
PpaboTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKOU SHEPTHUH,
YCIIOBHUSI PABHOBECHS TBEPIOTO
Tena; CBSI3b IaBICHUA
WJIeaJIbHOTO Ta3a co CpeHel
KUHETUYECKOU dHEpruen
TCIIJIOBOI'O ABHUKCHUA U
KOHLIEHTpaLUeH ero MOJIEeKyJl,
CBA3b TEMIICPATYPhI BEIICCTBA
CO CpelIHEeW KMHETUYECKOM
SHEPruel ero 4yacTuil, CBs3b
JaBJICHUS UACATHHOIO Tasa ¢
KOHIIEHTpaluen MOJIEKy U
ero TeMIepaTypoii, ypaBHEHUE
MenneneeBa- Knanelipona,
IIEPBBIN 3aKOH COXPAHEHUS
OHEPruu B TCIJIOBBIX
MpoIeccax; 3aKOH COXPaHEeHUS
3JIEKTPUYECKOIO 3apsAJia, 3aKOH
Kynona, noTeHIIManbHOCTh
3JEKTPUYECKOTO MOJIs,
HNPUHLUI CYNEPIO3ULIUU
3IIEKTPUUYECKUX T0JIEeH, 3aKOHa
Kynona; 3akouasr Oma myst
y4acTKa Lenu U s
3aMKHYTOH AJIEKTPUYECKOI
uenu, 3akoH Jhxoyns- JleHua,
3aKOH 3JIEKTPOMarHuTHOM
WHIyKUUU, npasuio JleHna,
MOCTYJIaThl CIIEHUAIbHOU
TEOPHUH OTHOCUTEIBHOCTH
OWHIITEIHA, ypaBHEHUE
DOUHINTEWHA IS
tdhoroaddexTa, mepBuIit 1
BTOpO# noctynatsl bopa,
MNPUHLUI HEONPENEIEHHOCTU
IetizenOepra, 3aKoH
COXpaHEHHUs 3apsia,
MAacCOBOT'0 YKCJIA U SHEPTUU B
SIIEPHBIX PEaKLUsX, 3aKOH
PaauOaKTUBHOIO pacrajia

MEXaHUYECKOI O IBUKEHMU S,
(hopMyIIbl KHHEMAaTUKU
PaBHOYCKOPEHHOT'O
JBW>KEHHSI, TIpeoOpa3oBaHuUs
lamunes ans ckopoctu 1
nepeMeIIeHus, TpU 3aKOHa
HeroToHa, npuHIMI
OTHOCUTENBHOCTHU [ anmnes,
3aKOH BCEMHUPHOI'0
TATOTEHUS, 3aKOHBI
COXpaHEHUs UMITYJIbca U
MEXaHUYECKON SHEprun
CBSI3b PaOOTHI CHJIBI C
U3MEHEHHEM MEXaHUYECKOU
SHEpPTHUH, YCIOBUS
paBHOBeCHs TBEPIOTO TeNa;
CBSI3b JIaBJICHUA UEATHHOI0
rasa co cpeHen
KUHETUYECKON dHEprueit
TEIJIOBOTO JBM)KEHUS U
KOHLIEHTpaLUeN ero
MOJIEKYJI, CBSI3b
TEMIIEpaTyphl BEIIECTBA CO
cpenaHel KUHETHYECKON
JHEpPruer ero 4yacTuil, CBs3b
JABJICHUS UIEaIbHOIO Iras3a ¢
KOHIICHTpaIMend MOIEKYII U
€ro TeMnepaTypoi,
ypaBHeHUE MeHeneeBa-
Knaneiipona, nepBsiil 3aKoH
COXpPaHEHUS DHEPTUU B
TEIUIOBBIX TPOLIECCaX; 3aKOH
COXpaHEHUS
3JEKTPUIECKOrO 3apsiaa,
3akoH Kyiona,
MOTEHIIUAIBHOCTD
3JEKTPUIECKOrO IOJIA,
MIPUHLIAI CYNEPIO3ULINH
ANEKTPUYECKUX IOJIEH,
3akoHa Kynona; 3aKoHbl
OmMa 1151 yyacTKa Uenu 1
JUTSL 3aMKHYTOU
ANEKTPUYECKOHN LEMH, 3aKOH
xoyns- Jlenna, 3akoH
ANEKTPOMarHUTHOU
WHAYKIWH, IpaBuiio Jlenna,
MOCTYJIAThI CHIENHATIEHON
TEOPUH OTHOCUTEIBHOCTH
OWHIITENHA, YpaBHEHNE
OHWHINTENHA IS
horoaddexra, mepBwIi U
BTOpOil moctynatel bopa,
MPUHLIAI
HEOIPEIEIIEHHOCTH
I'etizenOepra, 3aKoH
COXpaHEHU 3aps/a,
MacCOBOr'0 YMCJIa U SJHEPTUU
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B SZICPHBIX PEAKIIHSX, 3aKOH
paIMoaKTUBHOrO pacrajia

c(hOpMHUPOBAHHOCTh 116 YMETH: Ilpakmuuecku | Sx3amen
YMEHHI TPUMEHSTh MPUMEHSATD e pabombwi
OCHOBOIIOJIAralolne OCHOBOIIOJIATr Al0IKE
ACTPOHOMHUYECKUE TTOHATHS, ACTPOHOMUYECKHE
TEOPUU U 3aKOHBI JIJIsI TOHSITHSI, TCOPUU U
aHaM3a U 0OBSICHEHUS 3aKOHBI JIJISl aHAIN3a U
(U3HYECKUX MPOIIECCOB 00BsICHEHUST PUBNICCKUX
MIPOUCXOISIINX Ha 3BE3/1aX, IIPOLIECCOB
B 3B€3/IHBIX CHCTEMaX, B MIPOUCXOISIINX HA
MEXTaJTaKTUYECKOU Cpesie; 3BE€3/1aX, B 3BE3/THBIX
JBWKEHUSI HEOECHBIX TeT, cUCTeMax, B
SBOJIIOLIMH 3BE3]1 U MEXTaTaKTHYECKON
Bcenennon cpene; IBUKECHUS

HEeOECHEIX TeJI, SBOJIIONUU

3Be3] U Becenmennoin
c(hopMUPOBAHHOCTH 117 YMETH: Ilpakxmuuecku | Ox3amen
YMEHUU UCCheoBaTh U UCCIIEIOBATh U e pabomwl
aHATM3UPOBATH aHaJIM3UPOBATH
pa3zHooOpa3Hble pa3zHooOpa3HbIe
(hM3UYEeCKUe SIBICHUS U bu3nvecKue IBICHUS U
CBOMCTBa 0OBEKTOB, CBOMCTBa 00BEKTOB,
MIPOBOJUTD IPOBOAUTD
CaMOCTOSITENIbHbIE CaMOCTOSITEIbHbIE
UCCIIEIOBAHUS B peabHbIX UCCJIEJIOBAHMUS B
1 1a00paTOPHBIX YCIOBUSIX, pEeabHBIX U
YUTATh U aHAIU3UPOBATH 71a00PaTOPHBIX YCIOBUSX,
XapaKTEepPUCTUKH MPUOOPOB YUTATh U aHAIU3UPOBATh
U YCTPOUCTB, OOBSICHATH XapaKTePUCTUKHU
MIPUHIIMUIIBI KX pabOThI npuOOpPOB U YCTPOMCTB,

O0OBSACHATH IPUHIUIIBI UX

paboTHI
c(hopMUPOBAaHHOCTH 118 YMETH: Ilpakxmuuecku | Ik3amen
MIpeJICTaBJICHUI 0 METoAax CaMOCTOSITEILHO e pabomol
MOJIy4EHUS] HAyIHBIX dbopMynupoBath 1enb

ACTPOHOMHYECKHX 3HAHHIA;
BJIQJICHHE YMCHUSMU
CaMOCTOSITEIILHO
(bopMynHupoBaThk 1eIh
nccaeaoBaHus (IPoeKTa),
BBIJIBUT'aTh TMIIOTE3bI HA
OCHOBE 3HAHUSA
OCHOBOIIOJIAT AFOLINX
¢bu3nyeckux
3aKOHOMEPHOCTEU U
3aKOHOB, IPOBEPATH X
HKCTIIEPUMEHTATbHBIMU
CpeAcTBaMU; IJIaHUPOBATh
U TIPOBOJUTH (PU3UYECKHE
HKCTIIEPUMEHTBI, OTIUCHIBATh
Y aHAJM3UPOBATh

uccienoBanus (IPoOeKTa),
BBIJIBUT'aTh THUIIOTE3bl Ha

OCHOBE 3HaHUSA
OCHOBOIIOJIAT AFOIINX
bu3IeCKuX
3aKOHOMEPHOCTEN u
3aKOHOB, MpPOBEPATh HX
3KCIIEPUMEHTAIbHBIMU
CpencTBamu;
MJIaHUPOBATH u
OpPOBOAUTH  (hU3HUECKUE
SKCIIEPUMEHTBHI,
OTUCBIBATh u
aHaJIN3UPOBATH
MOJTYYEHHYIO npu
BBITIOJTHEHU U
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MOJIyYEHHYIO MIPH
BBITIOJTHEHUH SKCIIEPUMEHTa
MH(OPMAIIHIO, OTIPELIIATh
JIOCTOBEPHOCTb
HOJIy4E€HHOTO pe3yJsIbTara

IKCIIEPUMEHTA
UH(pOpMaLHIO,
OIpEaEIATh
JOCTOBEPHOCTb
HOJY4YCHHOTO pe3yIbTaTa

chOpMHUPOBAHHOCTH YMeHUS | 119 YMETB: Ilpakmuuecku | Oxk3amen
peniaTh pacueTHBIE 3a]]a4H C pemiaTh pacueTHbIC e pabomwi
SIBHO 33JJaHHOU U HESIBHO 33J]a4U C SIBHO 3aJaHHOU U
3aJlaHHOW (pU3MUecKon HESIBHO 3aJJaHHOM
MO/IENIbIO: HA OCHOBAaHUH ¢bu3nUecKoil MOJIEIBIO: HA
aHaIM3a yCIOBUS BHIOUPATh OCHOBAHUU aHAJIHN3a
(bu3UYecKue MOJIEIH, YCIIOBHS BEIOMpATH
OTBeYaroIue TpeOoOBaHUSIM bu3ndecKrue MoIeNu,
3a/1auu, TPUMEHSTH OTBEYAIOIINE
(hopMmyIIBI, 3aKOHHI, TpeOOBaHUSAM 3a/1a4H,
3aKOHOMEPHOCTHU U MPUMEHATH (POPMYIIBI,
MOCTYJAThl (PU3HMUECKHUX 3aKOHBI, 3aKOHOMEPHOCTHU
TEOPUH TIPH UCTIOTH30BAHUH Y TIOCTYJaThl (PU3NUECKUX
MaTeMaTHYEeCKIUX METOJIOB TEOpHil mpu
perieHus 3a1ay, MpoOBOAUTH WCITOJIb30BaHUN
pacyeTsl Ha OCHOBAHUU MaTeMaTU4eCKUX METOOB
MMEIOIINXCS TAHHBIX, pereHus 3aaad,
AQHATM3UPOBATH PE3YIbTATHI MPOBOJIUTH PACUYETHI HA
1 KOPPEKTUPOBATh METO/IbI OCHOBAHUU UMEIOIINXCS
peuIeHus ¢ y4eTomM JAHHBIX, aHAJIM3UPOBATH
MTOJIY4YEHHBIX PE3YJIbTAaTOB; pe3yibTaThl U
penaTh KaueCTBEHHbIE KOPPEKTUPOBATh METOIbI
3aauu, Tpelyromue peuIeHus ¢ yueTomM
MIPUMEHEHHUSI 3HAHUU U3 MOJTY4EHHBIX
Pa3HBIX pa3aeiioB pE3yNbTAaTOB; pelaTh
LIKOJIBHOTO Kypca (pU3UKH, KAaueCTBEHHbIEC 3a/1a4H,
a TaK)K€ MHTErpaluu TpeOyromue NpUMEHEeHH
3HaHUU U3 JPYTUX 3HAHUH U3 Pa3HbIX
MpEAMETOB pa3zie’oB MIKOJIBHOIO
€CTECTBEHHOHAYYHOI'O Kypca (pU3HKH, a TaKKe
LMKJIA: BBICTPAUBATh WHTErpaly 3HaHUU U3
JIOTUYECKYIO LIETIOYKY JpYruX MpeaIMeToB
paccyXJIeHUI ¢ ONOpoi Ha €CTECTBEHHOHAYYHOI'O
M3YYEHHBIE 3aKOHBI, LMKJIA: BBICTPAUBATh
3aKOHOMEPHOCTHU U JIOTUYECKYIO LIETIOYKY
¢buznueckue IBICHUSI paccyXJIeHul ¢ onopou
Ha U3Y4YCHHbBIC 3aKOHBI,
3aKOHOMEPHOCTHU U
dbuznyeckue BICHUS
c(OpMHUPOBAHHOCTh 1110 YMETD: ananusupoBats | [lpakmuuecku | Ox3amen
YMEHUH aHaJIU3UpPOBAThH U U OLICHUBATh TIOCTIE/ICTBUS | € pabomul

OLICHMBATh IMOCIEACTBUS
OBITOBOM U
MPOU3BOJACTBEHHOMN
JIEATEIIbHOCTH YEJIOBEKA,
CBSI3aHHOU C (PU3UYECKUMU
MPOLECCAMHU, C TTOZUIUHI

OBITOBOM U
MPOU3BOJCTBEHHOMN
JeSITEIbHOCTH YEJIOBEKA,
CBSI3aHHOM C
buznuecKkuMu
MPOLECCAMH, C IOZULIUI
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3KOJIOTHYSCKOM
0€30IMacHOCTH;
MPEJICTaBICHUN O
palroHaIbLHOM
MIPUPOIOTIOJIL30BaHUH, &
TaKKe pa3yMHOM
HCII0JIb30BaHUU
JNOCTHKCHUM HAYKH U
TEXHOJIOTHUN JUIS
JAIBHEMIIETO PA3BUTHS
YEeJI0BEUYECKOro 00IIecTBa

3KOJIOTHYECKOM
0e30I1aCHOCTH;
IIPEICTABIICHUM O
pauroHaIbHOM
MPUPOIOTIONB30BaAHHUH, &
TaK)K€ pa3yMHOM
HCIO0Ib30BaHUHU
JOCTHKEHUHN HAyKU U
TEXHOJIOTUH I
JAIBHENIIETO Pa3BUTH
YeJIOBEYECKOIo 00IecTBa

OBJIa/ICHHUE PA3THYHBIMH 1111 3HATH: Ilpakmuuecku | Ox3amen
criocodamMu paGOTI)I C CIIOCOOBI pa60T},1 C epaéombl
nHpopmaluenn GU3NIECKOro uHpopManuen GrU3NIEcKoro

COJICpIKaHUS C COJepIKAHMUS C

HCIIOIb30BaHUEM HCIIOJIb30BaHUEM

COBPEMEHHBIX COBPEMEHHBIX

HNH(pOPMALMOHHBIX WH(POPMAITUOHHBIX

TEXHOJIOTUU, PA3BUTUC TEXHOJIOT UM

YMEHHUH KPUTHYECKOIO

aHaIM3a U OLICHKH

JIOCTOBEPHOCTH TOJTy4aeMOi

rHhopMaIun

OBJIAJICHHE 1112 YMETH: Ilpakxmuuecku | Ix3amen
OpraHU3alMOHHBIMU U CaMOCTOSITEJIBHO e pabomvl
MT03HABATEIbHBIMU npuoOpeTaTh HOBBIE

YMEHUSAMU 3HaHUS B [IpoLIECCEe

CaMOCTOSITEIIBHOTO BBIITOJIHEHHS TIPOEKTHBIX
MPUOOPETEHNST HOBBIX 1 yueOHo-

3HaHUH B IIpoLecce HCCIIEI0BATEIbCKUX

BBITIOJTHEHUS TPOEKTHBIX U paboT, paboTaTh B rpymnme
yueOHO-HCCIeI0BATEIbCKUX C BBIIIOJIHEHHEM

paboT, yMeHHUsIMH paboTaTh Pa3IMYHBIX COLMAIBHBIX

B IPYIIIIE C BBIIOJHEHUEM poJIeH, palluOHAIIEHO

Pa3IMYHBIX COLUATBHBIX pacnpenensiTh

poJieH, MIaHuPOBaTh paboTy JIESATEIBbHOCTD B

TPYIIIbI, PALIUOHATIBHO HECTaHJapTHBIX

pacnpenensiTh CUTYyaLUSIX, aJIEKBATHO

JEeSTENbHOCTD B OLICHUBATh BKJIAJl

HECTaHJaPTHBIX CUTYaLUsIX, Ka)KJIOTO U3 YYaCTHUKOB

aJICKBAaTHO OLICHUBATH CPYIIIBI B PEIICHUE

BKJIQJl K&XKJI0TO U3 paccmaTpuBaeMoun

YYaCTHUKOB I'PYMIIbI B npooIeMbl

pELIeHNEe pacCMaTpUBAaEMON

POOIEeMbI

c(OPMHUPOBAHHOCTh 1113 3HATD: Ipaxmuuecku | Ox3amen
MOTHBALUH K Oyymien MOTHUBALUH K Oymymien e pabomul
npodeccuoHaIbHON npogeccuoHaIbHON

JESITEILHOCTH 110
CMEeUUATBHOCTAM (PU3HKO-
TEXHUYECKOTO MPO(uIIst

JESATENIBHOCTH 110
CHEUHATbHOCTIM (PU3HUKO-
TEXHUYECKOTO MPOoQUIIs
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