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PA3JIEJI 1
HOACHUTEJIBHAA 3AIIMCKA
«MeTopl pemieHHs (U3MUECKUX 3aJau» SBISETCS NPEIMETHO OPUEHTHPOBAHHBIM Ha yuamuxcs 10-11
kiaccoB MBOY mureii c. JlonropykoBo. [Ipu pazpaboTke QaHHOW MpOrpaMMbl YYHTHIBAJIOCH TO, YTO KypC Kak
KOMITOHEHT 00pa30BaHMs JIOJDKEH OBITh HAlpaBlieH Ha YIOBJIETBOPEHHE IMO3HABATEIBHBIX MMOTPEOHOCTEH U UHTE-
PECOB  CTAapIICKIACCHUKOB, Ha (OPMHUPOBAHME Yy HHUX HOBBIX BHJOB II03HABATEIbHOM W MPAKTUYECKOU
NEeSITENIbHOCTH, KOTOPBIE HEXapaKTEPHBI JUIsl TPAIMLIUOHHBIX y4eOHBIX KYypCOB

OcHOBHBIMH HeJAAMH Kypca «Metobl pemenns ¢puzndeckux 3agau» s 10-11 kmaccoB, B COOTBETCTBUU C
tpedoBanusmu OI'OC cpemnero ooIero 0Opa3oBaHus, IBISIOTCS:

1. Pa3BuTHe NO3HABATEIbHBIX WHTEPECOB, MHTEUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
peuieHns (pU3NUEeCcKHX 3a7ad U CaMOCTOSITEIbHOTO TPUOOPETEHNSI HOBBIX 3HAHUM;

2. CoBepIIeHCTBOBAaHUE TIOTYYEHHBIX B OCHOBHOM KypCe 3HAHUHN M yMEHHIA,

3. ®opMupoBaHHUE TPEACTABUTENCH O MOCTAaHOBKE, KiIaccH(UKaluii, MpHeMax M METOJaX pemIeHHs
¢buznueckux 3anay;

4. [lpumeHenue 3HaHUA 1O (U3MKe IS OOBSICHEHMS SIBICHUW MPHUPOJbI, CBOWCTB BELIECTBA, PEIICHUS
¢bu3nyecKux 3a7ay, CaMOCTOSITENIbHOTO NPHOOpETeHHs U OLIEHKM HOBOM HH(pOpManuu (U3NYECKOro
COJZIEP/KaHUS.

CoOTBETCTBEHHO, 3aJJa4aMHi JaHHOTO Kypca SBISIOTCS:
1.Yrnybnenue u cucteMaTH3alus 3HAHUH yJaluxcs;
2.YcBoeHue yJaluMucs o0IuX aJropuTMOB PELIeHHs 3a/1a4;
3.0BnazieHre OCHOBHBIMU METO/IAMU PEIICHUA 3a7ad4.

B mporiecce u3ydeHust JaHHOTO Kypca MPEAIoaraeTcsi HCIOIb30BaHUE PA3IIMYHBIX METOJIOB aKTUBU3AIIUU
MO3HABATEIBHOH JESTETHLHOCTH NIKOJIHHUKOB, PA3THYHBIX (DOPM OpPTaHU3aAIH UX CAMOCTOSTEIIEHOW paOOTHI.
B xoze peanuszanmu pabodeld mporpaMMbl ydaliuecs MoydaT BO3MOKHOCTh COBEPIICHCTBOBATH O0IIIe

y4eOHbBIC YMEHUS, HABBIKH, CITIOCOOBI eI TEILHOCTH:

— OBJIA/ICTh HABBIKAMH CaMOCTOSITEIIBHOM JIESTETLHOCTH MIPH PELICHUU 3a/1a4;

— TI03HAKOMUTbBCS U HCIIOJIb30BATh Ha MPAKTHKE HECTAHAPTHBIC METO/IbI PEIICHHS 33]1ay;

— TIOBBICUTB YPOBEHb CBOCH (PM3HUECKON KYJIBTYPhI, TBOPUECKOTO Pa3BUTHS, IIO3HABATEIILHONW aKTUBHOCTH, —
MO3HAKOMUTHCSI C BO3MOKHOCTSIMH UCTIOJIB30BaHUSI AJIEKTPOHHBIX CPEIICTB OOyUCHUSI.

Jlnist HanOoJiee yCIeHOTO YCBOCHUSI MaTepraa INIaHUPYIOTCS Pa3InYHbIe (POPMBI TPOBEACHUS 3aHITHN:
Oecena, paboTa B rpymnmax, padoTa B mapax ¥ MajbIX IpyIax, HHIUBUAyadbHas paboTa, TpymmoBas padora,
JIeTIOBast UTPa, UTPBI U YIPAKHEHUS, TIOMOTAIOIINE 00BEAUHUTh YUACTHUKOB MTPOTPAMMBI, CAMOCTOSTEIILHOEC
BBITIOJTHEHUE Pa0O0ThI C IOCIICIYIONIMM 00CYXKICHUEM, HI'Pa-pacciieJOBaHue, UTpa — UCCIICIOBAHHUE,
MIPE3CHTAIMS PE3yIbTaTOB HCCIICIOBAHUS



PA3JIEJI 2 COAEPKAHUE OBPA3OBAHUSA

Conepxxanue paGoyeil nporpaMmbl
10 xiacce

Pa3pen

OcHoBHbIE H3yvyaeMbi€ BOIIPOCHI

dusnyeckas 3a71a4a.
Knaccudukanus 3amaq

Uro takoe ¢usnyeckas 3anada. CoctaB ¢usnueckoi 3amauu. Pusnyeckas Teopus M peIlIeHUE 3a]ad.
3HaueHue 3a/1a4 B 00yueHuH U xu3Hu. Knaccudukanus gusndeckux 3a1a4 o TpeOOBaHMIO, COJIEPIKAHUIO,
criocoOy 3amanus u pemenus. [Ipumeps! 3amau Bcex BuaoB. CocraBienue ¢puzndeckux 3amgad. OCHOBHBIE
TpeOoBaHus K cocTaBleHuIo 3a7a4. CriocoObl ¥ TEXHUKA cocTaBlieHus 3ajad. [Ipumepsl 3a1a4 Bcex BUIOB.

[IpaBuma u npueMbl  peELICHUA
(bu3uYecKuX 3a1a4

OO6mme TpeboBaHUS MPHU perieHUuH (PU3NYecKux 3aaad. JTambl pemeHus gusudeckoit 3amgaun. Pabora ¢
TEKCTOM 3amaun. AHaiM3 (HU3UYECKOTO SIBJICHHS; (GOPMYIUPOBKAa HJEW perieHus (TIaH pPeIIeHus ).
Brimonnenue nnana penienus 3aaadu. Yucnosoit pacuer. Mcnosb30BaHue BBIYUCIUTENBHON TEXHUKH IS
pacueToB. AHaNU3 pelieHus U ero 3Hauenue. OpopmiieHne pelieHus.

TunuuHble HeOOCTATKU NPU pelIeHNH U oopMIIeHHH pelieHus puznyeckoil 3anaun. M3yueHue npumMepon
peuieHus 3aaay. Pa3nuuHble NMpuUeMbl U CHOCOOBI PELIEHUsS: aIrOPUTMBI, aHAJIOTHH, T€OMETPHUYECKUE
npueMbl. MeTo pa3MepHOCTe|, rpapuiIecKue pemeHust 1 T. 1.

Kunemaruka, TMHaAMUKa, CTaTHKa

[IpsiMonmHEHOE paBHOMEPHOE JBW)KCHHE W €r0 XapaKTePUCTHUKH: TMepeMelieHue, myTh. [ padudeckoe
IPEJICTaBICHNUE JIBXKEHUSI PaBHOMEPHOTO JBIKEHUs. ['paduueckuil u KOOpAUHATHBINA CIIOCOOBI pElICHUS
3a/lay Ha paBHOMEpPHOE JBIDKEHUE. AJITOPUTM PEUICHHs 3ajjad Ha pacueT CpeaHEll CKOPOCTHU JIBUYKEHHUSI.
Yckopenue. PaBHonepeMeHHOE IBMKEHHE: JABM)KEHUE MPHU pa3roHe W TopMoxkeHuu. [lepemerienue mnpu
PaBHOYCKOPEHHOM  JBWXKEHHH. [paduueckoe mpeacTaBieHHE  PaBHOYCKOPEHHOTO  JIBUIKECHHS.
I'padmyeckuii 1 KOOPAMHATHBIN CIOCOOBI pelIeHH 3374 Ha PaBHOYCKOpeHHOoe nBrxkeHHe. KoopanHaTHbIN
METO/JI pelleHus 3aa4 1o MexaHuke. Pelienue 3a1ay Ha OCHOBHBIE 3aKOHBI TUHAMHUKHU: HbIOTOHA, 3aKOHBI
JUIS CUJT TSATOTEHHSI, YIPYTOCTH, TPEHUS, CONPOTUBICHHs. Pemienue 3amau Ha ABIKEHHE MaTepUaIbHOU
TOYKH, CHCTEMBI TOUYEK, TBEPJIOTO TeJa MO/ IeHCTBUEM HECKOIbKUX CHIL.

3amaun Ha ompeeNieHue XapaKTepUCTUK paBHOBeCHS (PU3MYECKUX CHCTEM.

3ajayu Ha NPUHIUI OTHOCHUTEJIBHOCTU: KMHEMATHYECKHE M JTMHAMHYECKHE XapaKTEPUCTHKU IBUKEHUS
Tela B pa3HBIX HHEPIHUATbHBIX CHUCTeMaxX oTcuera. [lombop, cocTaBieHHe U pelIeHHe MO WHTEepecam
pa3MYHBIX CIOKETHBIX 3a/lad: 3aHMMATENbHBIX, JKCIIEPUMEHTAIBHBIX C OBITOBBIM COJEP)KaHHUEM, C
TEXHUYECKUM U KPAaeBETUECKUM COJIEP>KAHNEM, BOCHHO-TEXHHUUECKUM COACPKAHUEM.

3aKOHEBI COXpaHCHUA

Knaccn(bmcaunﬂ 3aa4 MO0 MCXAaHUKE: pCIICHUC 3a/la4 CPpCACTBAMU KUHECMATUKH, JUHAMUKHU, C ITIOMOUIbBIO
3aKOHOB, COXpaHCHUH. 33.,[[8.‘-11/1 Ha 3aKOH COXpPAaHCHUS HMITYJIbCa U PCAKTUBHOC ABUIKCHUC. 33.,[[3‘-11/1 Ha
ONpCACIICHUC pa6OTLI 1 MOIITHOCTHU. 38.2[8.‘{1/1 Ha 3aKOH COXpaHCHHA U MTPCBPALLCHU A MEXaHH4YeCKOM OHCPIruu.
Pemienne 3amad HECKOJIbKUMU crocobamu. CocTaBjcHUE 3aJa4 Ha 3aJaHHBIC OOBEKTHI WIIN SIBJIICHMSI.
B3aI/IMOHpOBepKa pelIacMbIX 3aaad. 3HAKOMCTBO C npuMCpaMu pCIICHUA 3aaaq MO0 MCXAHUKC




MEXAYHAPOAHBIX OJIuMIMal. KoHCTpyKTOpCKUE 3a1auu.

CrpoeHue U CBOMCTBa ras3oB,
KUJIKOCTEN U TBEPIBIX

KauecTBeHHbIE 3a1a4l Ha OCHOBHBIE IIOJIOKEHUS U OCHOBHOE YPAaBHEHHME MOJIEKYISIPHO-KHHETUYECKOU
teopun (MKT). 3amaunm Ha omucaHue TOBEICHUS HJICATHHOTO Tas3a: ocHOBHOE ypaBHeHue MKT,
OTIpEJIeNIEHNE CKOPOCTU MOJIEKYJI, XapaKTEPUCTUKU COCTOSIHUSA T'a3a B U30IpOLIEccax.

3ajaud Ha CBOMCTBA IApOB: UCIOJIb30BaHUE ypaBHeHHs MenzaeneeBa — Kianeiipona, xapakrepucTuka
KPUTUYECKOTO COCTOSHHS. 3aJadyd Ha ONKMCAHUE SBJICHUH TOBEPXHOCTHOTO CJOS; paboTa CHll
IOBEPXHOCTHOTO HATSHKEHMS, KATMJUISIPHBIE SABJICHUS, N30bITOYHOE JaBJICHUE B MBUIbHBIX ITY3bIpsX. 3a/1a4u
Ha OTpesieNIeHNe XapaKTEepUCTHK BIAXKHOCTH BO3/IyXa.

3amaud Ha OIpENeIeHUE XapaKTePUCTUK TBEPIOro Teja: aOCOJIOTHOE M OTHOCHUTENIBbHOE YJUIMHEHHE,
TEIUIOBOE pacIIMpeHHe, 3amac MPOYHOCTH, cuila ynpyroctu. KauecTBeHHbIE U KOJIMYECTBEHHBIE 3a/1a4M.
YCTHBIN AMaIor IPH PEeLLIEHUU KaYeCTBEHHBIX 3a/1ad. ['paduueckue 1 SKCIIepUMEHTAIIbHBIE 3a]aui, 3a1a41
OBITOBOTO COAEPIKAHUS

OCHOBBI TEPMOJIMHAMHKHU

KOM6I/IHI/IpOBaHHBIe 3aayu Ha HepBBIﬁ 3aKOH TEPMOJUHAMUKH. 33}13‘—11/1 Ha TCIIJIOBBIC ABHUIATCIIN.
Koncrpykropckue 3amaum.

11 kaacc

n/n

Paznen

OcHoBHbIE H3y4YaeMble BONPOCHI

DNEeKTpUYECKOE TOJIE.
[TocTOSIHHBIN AIEKTPUUECKUH TOK.
[TocTOSIHHBIN 2JIEKTPUUYECKHI TOK B
Pa3IUYHBIX Cpeliax.

XapakTepuCcTHKa pelieHus 3a1ad pas3zesna: ooliee U pa3Hoe, IPUMEphl U IIPUEMBI pellieHus. 3a1aun
pa3HbIX BUJIOB HA OIIMCAHUE 3JIEKTPUUECKOTO I10JIs PA3IMUYHBIMU CPEACTBAMU: 3aKOHAMU COXpPaHEHHUs
3apsizia ¥ 3akoHoM KyioHa, CHIIOBBIMU JIMHUSIMU, HAIIPSPKEHHOCTBIO, PA3HOCTHIO MOTEHLMAJIOB, SHEPTUEH.
Pemienue 3a1a4 Ha ONMCaHKEe CUCTEM KOHJEHCATOPOB.

3aauy Ha pa3InYHbIC IPUEMbI pacueTa COMPOTUBICHUS CIIOKHBIX 3JEKTPUUECKUX Lienei. 3a1aun pa3HbIX
BUJIOB Ha ONMCAHME AIEKTPUUYECKUX LieNeil MOCTOSHHOTO JIEKTPUUYECKOr0 TOKa C MOMOILIbI0 3aKkoHa Oma
JUIs 3aMKHYTOM 1ienu, 3akoHa J[xoyns — JleHna, 3aKOHOB MOCIIEA0BATENLHOIO U apauIeIbHOTO
coequHeHuil. O3HakomiieHue ¢ npasuiamu Kupxroda npu pemennu 3anad. [locraHoBka u penieHue
(pOHTANBHBIX AKCIIEPUMEHTAIBHBIX 3a/1a4 Ha OIpejesieHHe MoKa3zaHWi MpuOOpOB MPH U3MEHEHUH
CONIPOTHBIIEHUS TEX WINA UHBIX YYaCTKOB LIETIH, HA ONIPEIEIIEHUE CONIPOTUBIIEHUH y4acTKOB LIEMH U T. 1.
Pemenune 3amau Ha pacuer ywactka uenu, umeromed DJIC. 3agaun Ha ONMUCAaHUE MOCTOSHHOIO
NIEKTPUYECKOTO TOKA B JIEKTPOJIMTAX, BAKYYME, ra3ax, MOJyIPOBOJIHUKAX: XapaKTEPUCTHKA HOCUTENIEH,
XapaKTepUCTHKA KOHKPETHBIX sIBIEeHUI U ap. KauecTBeHHbIe, KCIIEepUMEHTaNIbHbIE, 3aHUMATeNIbHbIe
3aJauy, 3a/1a41 C TEXHUYECKUM COJIep’KaHHEeM, KOMOMHUPOBAaHHBIE 3aJauH.




MaruuTtHoe noiJe.

3aﬂaq1/1 Pa3sHbIX BUAOB Ha OIMMCAHUC MATrHUTHOI'O IIOJIA TOKAa U €ro HCﬁCTBHHI MarouTHass MHAYKOUSA U
MarHUTHBIN NOTOK, cujia Amnepa u cuia Jlopenia.

DNEKTPOMAarHUTHBIE KOJICOAHHS U
BOJIHBI.

3amauy pa3HbIX BUJOB Ha ONMCAHUE SIBJICHUS DJCKTPOMArHUTHON MHIYKLIMU: 3aKOH 3JEKTPOMArHUTHOM
UHAYKUMY, MnpaBuio JleHna, WHAYKTUBHOCTh. 3aJauyd HAa TEPEMEHHBbIH JJIEKTPUYECKUH TOK:
XapaKTEPUCTUKHU IIEPEMEHHOTO0 3JIEKTPUUYECKOTO TOKA, IEKTPUUECKHE MALLUHBL, TpaHc(opmarop.

3aauy Ha ONIMCaHKUE Pa3IMYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: CKOPOCTh, OTPa)KEHUE, PEIOMIICHUE,
uHTEephepeHrs, Au(paKys, Moaspu3anus. 3aJa4d M0 TeOMETPUIECKON ONTHKE: 3epKaja, ONTHYECKUE
cxeMbl. Knaccuduxanus 3agad no CTO u mpuMepsl UX pemieHus. 3aadyd Ha ONpeesieHue ONTHYECKON
CXEMBbI, COJAEpXKalllehCs B «UYEPHOM SIIUKE»: KOHCTPYHMPOBAaHUE, IPUEMbl U TPUMEPHI PEIICHHUS.
KoHcTpykTopckue 3aaun M 3aJ1aui Ha IPOEKTHI: IUIOCKUM KOHJIEHCATOP 3aJJaHHOW €MKOCTH, T€HEepaTophl
pa3IMYHbIX KoJeOaHui, mpubop AJs U3MEPEHHS OCBELIEHHOCTH, MOJIEINb MEePeIayy 3JEKTPOIHEPTUH U JIp.

KBanrtoBbie cBOMiCTBA.

KsanToBbIe cBOMCTBA CBeTa. AJTOPUTM perieHus 3a1ad Ha ¢orodrddext. CoctaB aToma u snpa. SAnepHbie
peaknuu. AJTOPUTM PElIeHUs 3a/1a4 Ha pacdeT Ae(eKkTa Macc W SHEPTeTHUSCKUH BBIXOJI pEeaKIni, 3aKOH
paJMOaKTUBHOTO pacnaaa. KauecTBeHHbIE, 3aHUMATENTbHBIC 3aJIa4H, 339U ¢ TEXHUYCCKUM COACPKAHHEM,
KOMOMHHPOBaHHBIE 3a]1a49H.




PA3JIEJI 3
IIJIAHAPYEMBIE PE3YJIbTATBHI OCBOEHMSI KYPCA

OcBoenue Kypca « Metoapl pemeHus: PU3nIeCcKUX 3a7au» JOJDKHO 00eCIeYUTh JOCTH)KEHUE

CIICAYIOIIMX JTMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB.
JIMYHOCTHBIE PE3VJIbTATHI

JIM4HOCTHBIE PE3yNIbTAaThl OCBOEHUS YueOHOro npeaMera « MeToibl pereHus pU3nueckux 3aaau»

JIoJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00yUaloLUXcs pyKOBOJCTBOBATHCS CPOPMUPOBAHHON
BHYTPEHHEH MO3UINEH TMIHOCTH, CUCTEMOH IEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPECHHUX YOCKICHUH,
COOTBETCTBYIOIINX TPAJAULIMOHHBIM EHHOCTSIM POCCHICKOTO O0IIECTBA, PACIIMPEHHE )KU3HEHHOTO OITBITa U
OIIBITA JEATEIBbHOCTH B IPOLECCE PEAIN3ALMU OCHOBHBIX HAIIPABJICHUM BOCIIUTATEIIBHON JEATENBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIUTAHUS: C(HOPMHPOBAHHOCTh T'PakIaHCKOM MO3UIIMK 00Yy4aIOLIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 4JIEHA POCCUHCKOr0o OOLIeCTBa; MPUHATHE TPAAUIIMOHHBIX 00I1€YeT0OBEYECKUX
T'YMAHUCTUYECKUX U IEMOKPATUYECKHUX LIEHHOCTEN; TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECAX
IpaXXJaHCKOTo OOIIECTBa, yUaCTBOBATH B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3aliy; yMEHHE
B3aMMO/ICHICTBOBATh C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUHU € MX (DYHKIUSIMHU U Ha3HAUEHUEM;
TOTOBHOCTh K T'YMAHUTapPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) MaTpHOTHYECKOT0 BOCIUTAHUS: C(POPMUPOBAHHOCTH POCCUIICKOM IPpayKJaHCKOM MIEHTUYHOCTH,
MMaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAaPCTBEHHBIM CHMBOJIaM, JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX B 00JIaCTH PU3UKU
U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCIMUTAHUS: C(POPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO
IIOBECHNS;

CIOCOOHOCTh OLIEHUBATh CUTYALlUIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSACh HA MOPAIbHO -
HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JCSITEIBHOCTH YYEHOTO; OCO3HAHUE JINYHOTO BKJIAJA B
MOCTPOEHHUE YCTOWUYMBOIO OyIyIIEro;

4) 5CTETUYECKOTO BOCIIMTAHUS: 3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYasi 3CTETUKY HaAy4HOTO TBOPYECTBA,
MpUCyIIEero GU3NIeCKOu HayKe;

5) TpyAOBOTO BOCIHMTAHUSA: HHTEPEC K PA3IMUHBIM cepam Npo(ecCHOHANBHOMN NesITeNbHOCTH, B TOM

qucye CBA3aHHBIM ¢ (PU3UKOM U TEXHUKOM, yMEHHE COBEpIIATh OCO3HAHHBIN BBIOODP Oyayiell npodeccuu u
peann30BbIBaTh COOCTBEHHbIEC JKU3HEHHBIE MJIaHbl; TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U
caM000pa30BaHuIO B 001acT GU3UKU HA MPOTSHKEHUH BCEH JKU3HU;

6) PKOJIOrMYECKOI'0 BOCIIUTAHMSL:

C(OPMHPOBAHHOCTb HKOJIOTMUECKON KYJIbTYpPbl, OCO3HaHUE INI00ATBHOTO XapaKTepa 3KOJOrMYeCKUX Ipooiem;
IUIAHUPOBAHUE U OCYILIECTBICHUE IEHCTBUI B OKPY’KAIOILEN CpeJie Ha OCHOBE 3HAHUS LIEJIEH yCTONYMBOIO
Pa3BUTHs YEJIOBEUYECTBA; PACILINPEHHE ONIBITA ACATEIBHOCTH IKOJIOTMYECKON HAIIPABJIEHHO CTU HA OCHOBE
UMEIOIINXCS 3HaHUH 10 (PU3HKE;

7) IEeHHOCTU HayYHOTO MO3HAHUA: COPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (pU3MUECKON HAYKH; OCO3HAHUE LICHHOCTU HAYYHOM JesITeIbHOCTH, TOTOBHOCTh B IpoLiecce
U3yudeHHs PU3MKHN OCYIIECTBIIATh IPOSKTHYIO M UCCIIEA0BATENIbCKYIO HHUBHIyalbHO U B IPYIIIE.
METAIIPEJMETHBIE PE3YJIbTATDI

ITo3HaBaTenbHbIE YHUBEPCATIbHBIC YUeOHbIE IeHCTBUS

ba3oBble tornueckue JelcTBUsA: CaMOCTOSTEILHO (POPMYIIMPOBAThH U aKTyaIU3UpOBaTh IpooIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIIPENENATD LUEIH AEATEIBHOCTH, 3a1aBaTh I1apaMeTPbl U KPUTEPUU UX JOCTHKECHUS,

BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCMaTPUBAEMBbIX (PU3UYECKUX SBIICHUIX;

pa3pabaTbIBaTh IJIaH pelIeHNs IpoOIeMbl ¢ YIETOM aHaIN3a UMEIOIINUXCS MaTepUalIbHBIX U HEMaTepUalbHbIX
pecypcoB;

BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJIAM, OLIEHUBATH PUCKH
IIOCJIEACTBUH NEATEIBHOCTH;

KOOPAWHUPOBATH U BBIMOJIHATH pabOTy B YCIOBHSX PEabHOTO, BAPTYAIIBHOTO U KOMOWHUPOBAHHOTO
B3aUMOJICHCTBHS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPU PEIICHUH KU3HEHHBIX MPOOIeM.

ba3oBble ucciie10BaTenbCKUE NEHCTBHUS:

BJIAJIETh HAYYHOU TEPMHUHOJIOTHEM, KIIFOUEBBIMU MIOHATUAMU U METOJAMU HAYKU,



BJIQJIETh HaBBIKAMH y4eOHO-HCCIEI0BATENBCKON M IPOSKTHOM JIEATETFHOCTH B 007acTH (PU3UKH, CIOCOOHOCTHIO
Y TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METO/I0B PeIIeHus 3a/1a4 (PU3UYECKOT0O COAep KaHus,
IIPUMEHEHHIO PA3JIMYHBIX METO/IOB MIO3HAHHUS;

BJIQJICTh BUJIAMH JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 HHTEPIPETALNH, IPEOOPa30BAHUIO U
MPUMEHEHHIO B PA3JIMYHBIX YI€OHBIX CUTYAIHMSIX, B TOM YHCIIE PH CO3AaHUU YIeOHBIX TPOEKTOB B 001aCTH
bu3uku;

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBS3U U aKTyaJU3UpOBaTh 3a/1a4y, BbIIBUraTh TUIIOTE3Y €€ PEILCHNUs,
HAXOJUThb apryMEHTHI JJIs JJOKa3aTeJIbCTBA CBOMX YTBEPKJIEHUH, 3a7aBaTh IapaMeTphl U KPUTEPUN PELICHHUS;
aHAJIM3UPOBATH MOJIYUYEHHBIE B XOJ€ PELICHUS 3a/1a4l PE3YJbTaThl, KPUTUUECKU OLIEHUBATh UX JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBHUTH M (POPMYIUPOBATH COOCTBEHHBIE 321241 B 00pa30BaTEIbHOMN NESTEIFHOCTH, B TOM YHCIIE IPU U3yYCHUU
¢bu3ukKy;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb EPEHOCUTh 3HaHUA N0 (PU3UKE B MPAKTUUYECKYIO 001aCTh KU3HEAESITEIbHOCTH; YMETh HHTEIPUPOBAThH
3HAHMS U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE HJIEU, TIPE/yIaraTh OPUTMHAIbHbIE MTOX0AbI U PEIICHUS; CTAaBUTh MPOOJIEMBI U 3aauH,
JIOTIYCKAIOIINe aJIbTEPHATUBHbIE PEIICHMUSI.

Pa6ora ¢ unpopmanueil: BiageTh HaBbIKaMU MOJTydyeHus: HHGopMauu GU3NIECKOTO COAEeP KAHUS

13 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATH MOUCK, aHAJIH3,

CUCTEMAaTH3alMI0 U UHTEPIIPETANIO HHPOPMAIIMK Pa3IMYHbIX BUIOB U (JOPM IMPEICTABIICHUS;

OILIEHUBATh JJOCTOBEPHOCTh MH(POPMAIINH; UCIIOJIB30BATh CPEJICTBA HHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B pEIICHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3al[MOHHBIX 33]1a4 ¢ COOII0ACHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI, PECYpcOCOepeKEeHHUSI, TPABOBBIX U STUYECKUX
HOpPM, HOpM MH(OPMAIMOHHOHN 0€30MacHOCTH; CO3AaBATh TEKCThI (PU3MUECKOTO COAEPKAHUS B PA3ITHMUHBIX
dhopmaTax ¢ yuéToM Ha3HaUYCHHsI HHPOPMAIIMH U LIEJICBON ayTMTOPHH, BIOUpask ONTUMAIIbHYIO (hopmMy
IIPEJCTABICHNS U BU3yaIU3aLUU.

KoMMyHHMKaTHBHBIE YHUBEpCAIbHbIEC YUeOHbIE IEHCTBUS: OCYILECTBIIATH OOIIEHUE HA YPOKax (PU3UKU U BO
BHEYPOUYHOH AEATEIILHOCTH; PACIO3HABATh MPEANOCHUIKN KOH(DIUKTHBIX CUTYallUi U CMAT4aTh

KoH(uuKTEI, pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BAaHUEM SI3bIKOBBIX CPEACTB;
[ToHuMaTh ¥ UCHONIB30BATh NPEUMYILECTBA KOMAHHOW U MHIMBUAYalbHON pabOThl; BEIOUPATh TEMATUKY U
METO/Ibl COBMECTHBIX JEHCTBUH € y4ETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH Ka)/I0T0 WieHa KOJJIEKTHBA,
IIPUHUMATh LIEIM COBMECTHOH 1€ TEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUS 10 €€
TOCTHXKEHHUIO: COCTABIIATH IJIaH ACUCTBUI, paclpeensaTh PO ¢ y4ETOM MHEHUH YYaCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHOM PabOTHI; OLIEHUBATh KAYECTBO CBOET0O BKJIAJa U KaX10Tr0 yYaCTHUKA KOMaH]Ibl B
o0l pe3yapTar 1o pa3paboTaHHBIM KPUTEPUSM; MpeaIaraTb HOBbIE IIPOEKThI, OLIEHUBATh UJEU C TIO3ULIUU
HOBH3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOH 3HAYMMOCTH; OCYILECTBIIATh HO3UTUBHOE CTPATETHUYECKOE
MIOBEJICHUE B PA3JIMYHBIX CUTYaLUsX, IPOSBIISITH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.
PerynsaTuBHbIe yHUBEpCalbHbIE yUeOHbIE NEHCTBHUS.

Camoopranuzanus:

CaMOCTOSITEJIBHO OCYILECTBIIATH II03HABATEIIbHYIO JAEATEIbHOCTb B 00JaCTH (PU3UKU U ACTPOHOMMH, BBISBIISATH
po6JeMsl, CTaBUTh U (POPMYIMPOBATh COOCTBEHHBIE 3a7]a4M; CAMOCTOSITEIILHO COCTABIIATH IJIaH PEILICHUS
pacu€THBIX M KaUeCTBEHHBIX 3a/1a4, IJIaH BBINOJIHEHHS MPAKTHUECKONH pabOThI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOYTEHNUH; 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CaMOKOHTpOJIb, SMOIIMOHAIILHBIN UHTEIJIEKT: 1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBHI B
JESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIETISAM;

BJIaJIETh HaBbIKAMH [T03HABATENBbHON pedieKCH KaK OCO3HAHUS COBEPIIAEMbIX AEHCTBUI U MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3YIHTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCUHN AJIS OLIEHKH CUTYaIMM, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PELICHUS IO UX CHHKEHHIO;

MPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX MIPU aHAIU3€E PE3yJIbTaTOB JEATEIbHOCTH;

NPUHUMAThH ce0s, TOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA; IPUHUMATh MOTHBBI M apT'yMEHTHI APYTUX MpU
aHaJIN3€ PE3yJAbTATOB JIEATENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B npornecce gocTH)EHHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrpaMMbI Kypca 00yUJaromuxcst
CoBepIieHCTBYETCSI SMOLMOHATBHBIN HHTEIJICKT, PEINoIaralouiic()OpMIUPOBAHHOCTh: CAMOCO3HAHUS,
Bxtrogaromnero cnocoOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE COCTOSIHUE, BUJIETh HAIPABJICHUS pA3BUTHS



cOOCTBEHHOW AMOIMOHATBHOM cephl, OBITh YBEPEHHBIM B ce0€; CaMOPETyIMPOBAHNS, BKIFOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD 3a CBOE MOBEICHHE, CIIOCOOHOCThH aJaTUPOBATHCS K
OMOIMOHAIBHBIM U3MEHEHUSIM H MPOSIBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHUBALMH, BKIIOUYAIOIIEN CTPEMIICHUE K JOCTUKEHUIO LEIU U YCIEXY, ONITUMU3M,
WHULMATUBHOCTb, YMEHUE JIEUCTBOBATH UCXO/I1 U3 CBOMX BO3MOXKHOCTEN;

SMIIATHUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOILIMOHATILHOECOCTOSIHUE APYTHX, YYUTHIBAThH €r0 MPU
OCYIIECTBJICHUH OOIIEHHUS, CTIOCOOHOCTh K COYYBCTBHUIO U COTIEPEIKUBAHUIO; COLUATILHBIX HABBIKOB,
BKJTFOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUSI C IPYTUMU JIFOJIbMHU, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U
pa3pemars KOH(IHKTHL

[NPEAMETHBIE PE3VYJIbTATHI

K kon1y o0y4enus B 10 kitacce mpeIMeTHbIE pe3yIbTaThl JAODKHBI OTPaXkKaTh CHOPMUPOBAHHOCTD Y
00yyaroumxcs yMeHHM:

JIEMOHCTPUPOBATH Ha MPUMEPAX POJIb U MECTO (PU3UKH B (DOPMUPOBAHUN COBPEMEHHON HAYYHOU KapTUHBI MUDA, B
pPa3BUTHUN COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B IPAKTUYECKOM EATEIBHOCTH JIIOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS N3YUYEHHBIX (PU3NYECKIX MOJIENICH: MaTepuaibHasi TOUYKa, MHEpIHAIbHAs CUCTEMA
orcuéra, abCOMOTHO TBEPOE TENO, UACATBHBIN I'a3, MOAEIN CTPOCHUS Ta30B, KUJAKOCTEH 1 TBEPBIX TEJI, TOUCUHBIHA
AIEKTPUIECKHI 3apsi/] PU pelieHnH (pU3nIecKnx 3a/1ad;

pacmo3HaBath (HpU3HUECKUE SBICHUS (ITPOIECCHI) U 00BSICHATH MX HA OCHOBE 3aKOHOB MEXaHHWKH, MOJICKYJISIPHO-
KHHETUYECKON TEOPHH CTPOSHUS BEIIECTBA M SJIEKTPOANHAMUKN: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEIHOE
JIBUKCHHE, CBOOOTHOE TIA/ICHUE T, IBIKEHHE 110

OKPYKHOCTH, WHEPIIHS, B3auMoiericTBre Tel, muddy3us, OpoyHOBCKOE ABMKEHUE, CTPOCHUE YKUIIKOCTEH U TBEPIBIX
TEJI, U3MEHEHUE 00bEMA Tell TIPU HarpeBaHUM (OXJIKICHNUH ), TETIJIOBOE PaBHOBECHE, NCTIApEHUE, KOHICHCAIIHS,
TJIaBJICHUE, KPUCTAUTN3AINS, KATICHHE, BIAXKHOCTh BO3/yXa, MTOBBIIICHUE

JIABJICHUS Ta3a IPHU €T0 HarPEBaHUHU B 3aKPBITOM COCY/IE, CBS3b MEXIY TTapaMeTpaMu COCTOSIHHS ra3a B
M30TIPOIIECCaX, IEKTPU3ALIUS TEJ, B3aUMOJICHCTBHUE 3aps/10B; OMHUCHIBATH MEXAHHUECKOE IBUKECHUE, UCTIONb3Ys
¢u3nveckne BeTUUNHBL: KOOPJMHATA, TyTh, IEPEMEIIeHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia, Tefa,
KWHETHYEeCKast YHePIUs, MOTCHIMAIbHAS YHEPT s, MEXaHW4YecKasi paboTa, MeXaHHYeCKasi MOITHOCTh; ITPH OIMMCAHUH
MIPAaBUIILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOIb3yEMBIX BEJIMUNH, UX 0003HAYECHHUS U €MHULIBI, HAXOJUTh
(opMyIIBI, CBSA3BIBAIOIINE TAHHYIO (PH3UUECKYIO BETUUNHY

C IPYTUMH BEJIMYHMHAMU; ONUCHIBATh N3YUCHHBIEC TETJIOBBIE CBOMCTBA TEJ U TETIJIOBBIC SIBICHUS,

UCTIONB3Ys (pU3MUECKHE BEIMYMHBL: JaBJICHHUE ra3a, TeMIIepaTypa, CpeaHss KWHETUYeCKast

SHEPrus Xa0TUYECKOrO JABMKEHHS MOJIEKYJI, CPETHEKBAAPATUYHASL CKOPOCTh MOJIEKYJI, KOJTMYECTBO TEILIOTHI,
BHYTPEHHSS HEPTHsi, padoTra ra3a, KodQGUIIUEHT IMOJIE3HOTO JICHCTBHUS TETLIOBOT'O

JIBUTATENIS; IPH OMMCAHUH MPABUIBHO TPAKTOBATH (PU3NUECKUI CMBICI HCIONIb3YEMbIX BETMYMH, UX 0003HAYCHUS U
€IMHUIIBI, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETMUYMHY C IPYTUMH BETUYNHAM; OIUCHIBATH
M3YUYCHHBIE IEKTPUUYECKHE CBOWCTBA BELIECTBA M SJIEKTPHUUECKHE SBJICHUS (TIPOLIECCHI), HCIIONB3Ys (hru3nyeckue
BEJIMYMHBL: SJIEKTPHUECKHUH 3apsijl, SJEKTPUUECKOE T10JIe, HANPsHKEHHOCTD MO, MOTEHINAN, Pa3HOCTh MOTEHIIUAIIOB;
MIPU OMMCAaHWUU TIPABUIIBHO TPAKTOBATh (PU3MUECKHI CMBICI UCTIONB3YEMbIX BETMYNH, UX 0003HAYCHUS U €AUHUIIBL;
YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYMHY C APYITHMMHU BEIUYHHAMHU;

AHATM3UPOBATH (PU3UUECKUE MPOLECCHI U SIBJICHUS, UCTIONB3YS (PU3UUECKUE 3aKOHBI U PUHIIMITBL: 32KOH BCEMHPHOTO
Tsrorenus, [, II u 11T 3akonbl He0TOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW YHEPTHUH, 3aKOH

COXPaHEHUS UMITYJIbCA, TPUHIIMII CYIEPIIO3UIIUN CHJI, TPUHIIUIT PABHONIPABHS HHEPLUAIBHBIX CUCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOSHUS BEIIECTBA, Fa30BhIE 3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON SHEPTUH
TEIUIOBOT'O JIBUYKEHUS MOJIEKYII C aOCONIOTHON TEMITepaTypoH, MEepBbIH 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
ANEKTPUYECKOT 0 3apsija, 3aKoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOe BBIPAXKEHHE U YCIOBHS (TPaHHULIbL, 0071aCTH) MTPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC PUHIIMITBI ACHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB; Pa3invaTh YCIOBHUS UX
0€30MacHOr0 UCTIONIb30BAHMSI B TOBCEAHEBHOMW KU3HHU; BBIITOIHATH YKCIIEPUMEHTBI IO UCCIEIOBAHUIO (PU3HUECKIX
SIBIICHHI ¥ TIPOLIECCOB C MCIIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUH, TP 3TOM (popMyIHpOBaTh
npobsemMy/3a1auy U THIOTE3y yueOHOro SKCIEPUMEHTa, COOMpPaTh YCTAHOBKY U3 MPEUI0KEHHOT0 000pY/10BaHNUS,
MIPOBOJIUTH OMBIT U (HOPMYJIUPOBATH BBIBO/IbI; OCYLIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PUZNUECKUX
BEJTMYMH, MIPU ATOM BBIOMPATh ONTUMAIIbHBIN CITOCO0 U3MEPEHHUS U UCTOIb30BATh U3BECTHBIE METO bl OLIEHKU
MOTPEIIHOCTEN U3MEPEHUH; UCCIe0BaTh 3aBUCUMOCTH MEXY (PU3NUECKMMU BETUYMHAMU C HCIIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBAThH PE3YIbTATHI MOTYYEHHON 3aBUCUMOCTH
(u3nyecKuX BEITUYHMH B BUJIE TaOIUL U TpapuKOB, JeJIaTh BBIBOABI MO Pe3yIbTaTaM UCCIIEIOBAHUS; COOTI0OIATh
npaBuiia 6€30MacHOro TpyAa MpH MPOBEIEHUHU UCCIEA0BaHUHN B paMKax y4eOHOr 0 3KCIIEpUMEHTa, y4eOHO-
HCCIIEIOBATEIBCKOM U MPOEKTHON JESITETbHOCTHU C UCIIOIb30BaHUEM JIa00paTOPHOro 000py10BaHUS; peuIaTh



pacu€THbIe 331a4M C SIBHO 33/1aHHON (PU3UYECKON MOJICIIBIO, UCIIOb3Yys (PU3NYECKUE 3aKOHbI U IIPUHIMIIBL, HA OCHOBE
aHaJIM3a YCIOBUA3aJau BbIOUPATh GU3NYECKYIO MOJENb, BBIICIATh (PU3HUECKUE BETUUUHBI U

(bopMyJibl, HEOOXOUMBIE JUIs €€ pelleHHs, IPOBOAUTH PACUEThI M OLIEHUBATh PEAIbHOCTh OJYYEHHOI0 3HAYECHUs
(hU3UYECKON BEIIMUNHBI;

pelaTh Ka4yeCTBEHHbIE HEIPOTUBOPEUUBYIO LIENIOUKY PacCyKAECHUH ¢ OIIOpol Ha N3YUEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHS; UCIOIb30BATh PU HH(OPMALIMOHHBIE TEXHOJIOTUU

MHTEpIpeTaluy U IPEJCTaBICHUs YUeOHOM 1 HayYHO-TIOMYIIAPHOM HH(OPMALIUH, TOTYIEeHHONW U3 PA3IMUHBIX
HCTOYHUKOB, KpUTUYECKU aHATM3UPOBATH MOIY4aeMyt0 HH(POPMALIUIO;TPUBOIUTH IPUMEPHI BKJIAJa POCCUMCKUX U
3apyOeXHbIX YUEHBIX- (U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB OKPYIKAIOIIEro MUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHii; HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B IOBCETHEBHOM XKU3HU [yl 00ecrieueHUs
0e30MacHOCTH MpHU 0OpallleHUH ¢ TPHOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, JJIsl COXPAHEHUS 310pOBbs U
COOJIIOZICHUST HOPM 3KOJIOIMYECKOr0o IMOBEIEHUS B OKPYKAIOIIEel cpesie; paboTaTh B IPYIIE C BHIIOIHEHHEM
Pas3INYHBIX COLMATIBHBIX POJIEH, MIIAHUPOBATh PadOTy IPYIIIBI, PAIIHOHATIBHO PACIPEAETATh 005S3aHHOCTH U
IUTAHUPOBATh AEATEIbHOCTh B HECTAHAAPTHBIX CUTYAILUAX, aI€KBATHO OLIEHUBATh BKJIA/l KQKOI'0 U3 yIaCTHUKOB
TPYIIIBI B PELIEHNE pacCMaTPUBAEMOIl TPOOIEMBI.

K koniy o0yuenus B 11 kinacce mpegMeTHbIe pe3ysibTaThl YpOBHE JOIKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y
00y4aroNMXcsi YMEHUN: IEMOHCTPUPOBATh Ha IPUMEpax pojb U MecTO (pU3uKH B (POPMUP OBAaHUU

COBPEMEHHOM Hay4HON KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKU U TEXHOJOIHH, B IPAKTUYECKON
JeATeIbHOCTH JIFOEH, IEJIOCTHOCTh ¥ €AMHCTBO (DU3NYECKOM KapTHUHBI MUDA;

YUUTBIBATh IPAHUIIBI IPUMEHEHHS U3YUYSHHBIX (U3NUIECKUX MOJEINEH: TOUCUHBIN AIEKTPUUECKUN 3apsil, Tyd CBETa,
TOYEYHBII NCTOYHMK CBETA, SAEPHAS MOJIENb aTOMa, HYKJIOHHAst MOJIENTb aTOMHOT O /Ipa MPH peIIeHNH (PU3NIECKUX
3ajad;

pacmo3HaBath (U3HUECKUE SBICHUS (TIPOIECCHI) U OOBSICHITH HX HA OCHOBE 3aKOHOB AJICKTPOJIMHAMUKA U KBAHTOBOH
(bu3MKN: 37EKTpHUECKast TPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMUUECKOE, MATHUTHOE AEHCTBHSI TOKA,
B3aMMOJEHCTBHE MarHUTOB, AJIEKTPOMArHUTHAs! MHTYKIIM, IEHCTBHE

MarHUTHOTO ITOJIS1 HAa TIPOBOJHHUK C TOKOM U JIBWXKYIIMICS 3aps[, SJIEKTPOMAarHUTHbBIE KOJICOAHHs U BOJIHBI,
IPSIMOJIMHEWHOE PAaCIpOCTPaHEHHE CBETA, OTPAXKEHUE, TPEJIOMIICHNE, HHTephepeHIHs, AM(PaKIHs U TOIIpH3aH
CBeTa, JUCIIepCHs cBeTa, hoTodnekrpruaeckuii 3¢ ekt (porodddexr), cBeToBOC

JIaBJIEHNE, BOSHUKHOBEHHE JIMHEWYATOr 0 CIIEKTPa aTOMa BOJOPO/Ia, ECTECTBEHHAs! M HCKYCCTBEHHAs
PaZOaKTUBHOCTE;

OIUCHIBATh N3YUYEHHBIE CBOMCTBA BEIIECTBA (IJEKTPUUECKUE, MATHUTHBIE, ONITHYECKHUE, IIEKTPUIECKYIO
MIPOBOAMMOCTD PA3IUYHBIX CPEll) U AJIEKTPOMArHUTHBIC SIBICHUS (IIPOLIECCHI), UCTIONB3YS (PM3UUECKUE BETHUNHBI:
AJIEKTPUYECKHI 3aps], cuia TOKa, dJEKTPUYECKOE HAIPSKEHUE, dJIEKTPUUYECKOE COITPOTUBIIEHUE, PA3HOCTh
MOTEHIIMAJIOB, SJEKTPOBIDKYIIAs CHIla, paboTa TOKa, HHIYKIUS MAarHUTHOTO O, cuiia AMnepa, cuia Jlopenna,
WHIYKTUBHOCTb KAaTYILIKH, SHEPTUS JIEKTPUYECKOr0 M MarHUTHOI'O MOJIEH,

MepUO/ U YacToTa KojeOaHuii B KoJae0aTeTbHOM KOHTYpE, 3aps/l U CHJIa TOKA B TPOLIECCE TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KOeOaHu, OKYCHOE PacCTOSHUE M ONTUYECKas CUJjla JIMH3bI, TP ONHMCAaHUH MPABUIIBHO
TPAKTOBATh (PU3NUECKUI CMBICIT UCIIOIB3yEMBIX BEJTUYNH, UX 0003HAYCHUS M €JMHHULIBL,

YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C APYTUMHU BEIINYHMHAMH;

OIUCHIBATh N3YUYCHHBIC KBAHTOBBIE SIBIICHHS U TIPOLIECCHI, UCTIONB3Ys (PU3UUECKUE BETHUUHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 4YaCTOTA CBETA, SHEPTHsI M UMITYJIbC (DOTOHA, TIEPHOJ] ITOTypaciaia,
SHEPrus CBSI3U aTOMHBIX SIep, TP ONMCAHUH MTPABUIBHO TPAKTOBATH (hU3UUECKUN

CMBICIT HCTIOJIb3YEeMBbIX BEJTUYMH, UX 0003HAYCHHS U €JMHUILIBI, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(bu3nYecKyo BeIMYUHY C APYTUMH BETMYMHAMH, BBIYUCIIATH 3HAUCHHE (PU3NIECKON BEINYHHBI,

AHATM3UPOBATH (PU3UUECKUE MPOLIECCHI U SIBICHUS, UCTIONB3YS (PU3UUECKUE 3aKOHBI M IPUHIIMITBL: 3aKOH OMa,
3aKOHBI [TOCJIEJOBATEIBHOIO U MAPAIIEIIbHOTO COEAMHEHNS TPOBOIHUKOB, 3aK0H [xoyns—JIeHua, 3akoH
3JIEKTPOMAarHUTHON UHAYKIMH, 3aKOH MPSIMOJIMHEWHOI O pacpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHbI
NpeJoMIICHHsI CBETa, ypaBHeHHEe DifHIITeHa 1 hoTtodddekra, 3aKoH COXpaHEHUS! FIHEPTUH, 3aKOH COXPAHEHHUS
HMMITYJIbCA, 3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsiia, 3aKOH COXPAaHEHHUsS] MAaCCOBOr0 YMCIIa, MOCcTyaTsl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM pa3indyarh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA, €r0 MaTeMaTHIECKOEe
BBIPA)KEHUE U YCJIOBHS (IPaHMILIbI, 00JIACTH) IPUMEHUMOCTH;

OIIPEJIEIIATh HAIIPABICHNUE BEKTOPA MHAYKLIMYA MAarHUTHOTO MOJIsl IPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U CHIJIbI
Jlopenna;

CTPOUTH U ONUCHIBATh U300pakeHNE, CO3JaBAEMOE IIIIOCKUM 3€pKaJIOM, TOHKOW JIMH30M; BBIIOIHSATH YKCIIEPUMEHTBI
10 UCCIIEIOBAHUIO (PU3NYECKUX SBICHUN U MPOLIECCOB € UCIIOIb30BAHUEM NPSIMBIX U KOCBEHHBIX U3MEPEHUIL: IpU
3TOM (pOopMyIHPOBATE MPOOIEMY/3a1ady U TMIIOTE3Y Y4€OHOr 0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
IIPEUI0KEHHOT0 000py10BaHNUs, IPOBOUTH OMBIT U ()OPMYJIUPOBATH BHIBOJIBL;



OCYLIECTBIIATH IPSIMbIE U KOCBEHHbIE N3MEPEHUS (PU3MUECKUX BEJINYMH, IPH 3TOM BBIOMPATh ONTHUMAJIbHBIHN c110c00
M3MEpPEHUs U UCIOJIb30BaTh U3BECTHBIC METOIbI OLICHKH IOTPELUIHOCTEN U3MEPEHUN;

HCCIIE1I0BaTh 3aBUCUMOCTU (PU3NYECKUX BEIMUYHMH C UCIOIb30BAHUEM MPSIMBIX U3MEPEHUIL: IPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATh PE3YJIbTAThI IOJyYCHHON 3aBUCUMOCTH (PU3MUYECKUX BEJTUYUH B BUJIE
TabIuI ¥ rpapuKoB, JeNIaTh BBIBOABI MO PE3yIbTaTaM MCCIIEOBAHUS; COOIIOAATH MpaBuiia 6€30MacHOro TpyAa MpH
IIPOBE/ICHUH UCCIIEIOBAaHUH B paMKaX y4eOHOro 3KCIIepHUMEHTa, y4eOHO-UCCIIe10BaTeNbCKOM U IPOEKTHOM
JeATeJIbHOCTH € UCIIOJIb30BaHUEM MU3MEPHUTEIbHBIX YCTPOMCTB

1 J1a0opaTopHOro 00OpyIOBaHMS; pelIaTh PacYETHHIE 33/1a4H C SBHO 3aJaHHON (PH3UYECKON MOJIEINbIO,

UCTONB3Ys (pU3MUECKHE 3aKOHBI M IPUHLIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 337auyl BHIOUPATh GU3UUECKYIO MOJEIIb,
BBIICJIATh (PU3UUECKUE BETUUUHBI U (POPMYIIbI, HEOOXOIUMBIE [yl €€ peleHHs], IPOBOAUTH PACUEThI M OLICHUBATh
peaIbHOCTh NOTYYEHHOI'0 3HAYEeHUS (PU3HUECKON BEIINUHUHBI;

pelaTh Ka4yeCTBEHHbIE 33/1auu:

BBICTPANBAaTh JIOTHYECKU HETPOTHBOPEUMBYIO IIETIOUKY PACCYKICHHUI C OMOPOM HAa U3y4EHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHUE SIBJICHHS; UCII0Ib30BaTh MPH PEIICHUN YU€OHbBIX 337a4 COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUH JUIs IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUY U ITPECTaBICHNs y4eOHOH 1
HAy4YHO-TIONMYJIIPHOM HH(pOpPMAaLNH, TOTY4EHHON U3 Pa3IMYHbIX HICTOYHUKOB, KPUTHUECKH aHAIN3UPOBAThH
NoJIy4aeMyto HH(POPMALUU OOBSCHITh IPUHIUIIBI ICHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
pas3InyaTh ycIoBHs UX 0€30MaCHOT0 UCHOIb30BAHUS B

MOBCEIHEBHOM KU3HU;

MPUBOJIUTH MIPUMEPHI BKJIAJ[a POCCUHCKUX U 3apYOSKHBIX YUEHBIX- (DM3UKOB B pa3BUTHE HAYKH, B O0OBSICHEHUE
MIPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI{; NCIIOJIB30BaTh TEOPETUUECKNE 3HAHUS 10
¢u3nKe B MOBCETHEBHOM KU3HU [T oOecrieueHus: 0€30MacHOCTH MPpH 00paIleHnH ¢ MPHOoOpaMu M TEXHUIECKUMHU
YCTPOMCTBAaMHU, JUIl COXPAHEHHUS 37I0POBBS M COOJIIOIEHHSI HOPM SKOJIOTHYECKOr0 MOBEJICHNS B OKPYXKAIOIIEH cpene;
paboTaTh B IpyIIIIe C BBIMOIHEHUEM PA3IMYHBIX COLUANBHBIX POJIeH, TNIAHMPOBATH pabOTy IPYIIIBI, PAMOHAIBHO
pactpenensiTh 0053aHHOCTH U

TUTAHUPOBATh AEATEIILHOCTh B HECTAHAAPTHBIX CUTYAIIHAX, 4JI€KBATHO OLIEHUBATDH BKJIA/l KQKOT0 3 YIaCTHHUKOB
TPYIIIBI B PEHIEHUE pacCMaTpUBaeMOM poOIeMBbl.



PA3JIEJ 4

TEMATHYECKOE IINTAHUPOBAHUE
@opMbl IpoBEICHNA 3aHATHIA: Oecena, paboTa B rpymmax, padoTa B mapax U MajbIX TPYIIaxX, HHAWBUAYAIbHAS

pabota, rpynmnoBas paboTa, JAeJ0Basi UTrPpa, UTPBI U YIPAKHEHUS, TOMOTAIOIINE 00hEIMHUTH YIACTHUKOB
[IPOrpaMMbI, CAMOCTOSTEIbHOE BBINOJIHEHUE PA0OTHI C MOCIEIYIOIUM 00CYKIEHUEM, UT'PA-PACCIIEIOBAaHUE, UTPA —
UCCIIEIOBAHUE, IPE3CHTALMS Pe3yJIbTaTOB HCCIIEA0BAHUS

«MeToabl perieHUus1 pU3MUYECKHUX 3aa4»

Ne Paznen Kon-Bo

n/m 4acoB
10 kaace

1 Odusnueckas 3anava. Kimaccudukanus 3anad. 2

2 [IpaBuna u npueMsl pelieHus pU3NIEeCKUx 3aaad. 2

3 KunemaTuka, [uHaMHKa, CTaTHKA. 11

4 3aKOHBI COXpaHEHUSI. 7

5 CtpoeHue 1 CBOMCTBA Ta30B, JKUAKOCTEH U TBEPIBIX. 6

6 OCHOBBI TEPMOIMHAMHUKH. 4

7 [IpencraBneHue nmpoeKTa. 2
11 kuace

1 Onekrpuueckoe nosie. [locrosiHubIN 3nekTpudeckuid ToK. [locTossHHBIN 3nekTpudeckuid | 11

TOK B Pa3JIMYHBIX Cpe/iax.

2 MarnuTHO€ ToJe. 3

3 DNEeKTPOMAarHUTHBIE KOJICOaHUs U BOJTHBI. 12

4 KBanToBbIE CBOMCTBA. 6

5 3aniuTa npoekra. 2

HUTOTI'O : 68 HACOB




Hudposbie 00pa3oBaTeIbHbIE PECYPChI:

https://fipi.ru/
https://resh.edu.ru/

http://www.openclass.ru/
http://festival.1september.ru/
http://www.uchportal.ru/
https://ege.sdamgia.ru/
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