PaGouasi nporpamma no ¢usuke 8 Kii. cocTaB/IeHA B COOTBETCTBHH ¢ DepepasibHBIM FOCYAAPCTBEHHBIM 06Pa30BaTEIBHBIM CTaHAapToOM:
«®usuka» 7-9 kiaacenl (6230BbIH ypoBeHb) H NPAMEPHBIX NporpaMm 1o y4ebubiM npeameram. ®usuka. 7 — 9 Kiacesi: npoexkr. — M.:

AHHOTANHA

K padoueii nporpamve no gpusuxe 8 kiace
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Ipocsemenne, 2011. — 48 ¢. — (CranaapThl BTOPOro MOKOJIEHHS)., HA OCHOBE nporpamm no gusuxe apTopos A.B. Ilepbuuknna, E.M. I'yruuk,

[TporpamMma cooTBeTCTBYET OOPA30BATENLHOMY MHHHUMYMY COMEPHKAHHS OCHOBHBIX 00pa3oBaTebHbIX MPOrpaMM u TpeGOBaHUAM K YPOBHIO
MIOArOTOBKH yuAIIMXCsl, NO3BONSET paborate 6€3 neperpysok B Kmacce ¢ ASTHMH Pa3HOTO YPOBHS OOYUCHHS uHTepeca K Qusuke. OHa nosponser

ChOPMUPOBATS y YHAITHXCSH OCHOBHOM IKOJbI IOCTATOUHO LIMPOKOE IPEICTaBICHHE O (PH3UYECKOI KapTHHE MUpa.

PaGouas nmporpamma KOHKPETH3HPYET COLCP)KAHME NPEIMETHBIX TeM 00pa30BATENHHOIO CTaHJapra M JIaeT paclpeieseH’e y4eOHbIX 4acoB 1o
pasieniam Kypca 8 Kjiacca ¢ YYETOM MK MPCAMETHBIX CBSi3el, BO3PACTHBIX OCOGEHHOCTEH yuammxcs, onpesiensieT MUHUMAIbHbIH HabOp OMBITOB,

ACMOHCTPUPYEMbIX YUHTEIEM B KJIacCe W J1a00OPAaTOPHBIX, BHIMOJTHAEMBIX YYaluMHUCs.
Pabouasi npocpayiaa esinoansem 06e ocrosHvie dyuryuu.:

° Hudopmanuonno-meroanyueckas GpyHKums no3pBoaseT nomyIuTs TPE/ICTAB/ICHUE O LENSX, COACPXKaHUM, 00LIeH cTpaTeruu obyyeHus,
BOCITMTAHHS W PA3BUTHUA, yHALIMXCsA CPEACTBAMHU yYeOHOTO rpeameTa usuka.
o Opranusanuonno-nianupyromas GpyHKunst NpeaycMaTpUBACT BbIIEICHHE YTANOB 00yueHHs, CTPYKTYpUpOBaHHE yueOHOro MaTepHasia,

ONpPEAC/ICHUE €I'0 KONUYECTBCHHBIX U KAYECTBEHHbIX XAPaKTCPUCTUK HA KAXKJ0OM M3 3TArlOB, B TOM YUCJIE I COACPKATCIIBHOIO HAMMOJIHEHUS

NPOMEKYTOYHOM aTTECTALMK YUALIUXCS.

B ocnose HOCMPOCHUS RPOSPAMMbL JACHCAM NMPHHUHNBI: eJHHCTBA, MpeeMCTBEHHOCTH, BAPHATHBHOCTH, BbiIC/IeHUS TOHATHHHOIO siapa,

ACHATEAbHOIO MOAX0Aa, NPOCKTHPOBAHUN U CUCTEMHOCTH.

Pabouas i

RO HEAAUERY

cophpéD CHOBHOE CONEpKanie MPOrpapMbi
3C3B1320CD90F6E4A31A5F098B4CB2EC83E8E232

[eincteutenen: ¢ 13.10.2020 go 13.01.2022

ATb Pa3/Ie/ioB.

1. Tlo
2 REKTPOHHOM ORMAEHISCOHpro rpesiveTa
3. Ipaduk peanusarmn paboueit ffporpammsl o dusuke 8 kiace

Cmpvxmvpa QOKyMeHma

Bnaneneu Bpe: pRRBMREECHIIUM 1 c1ocpObl AEATENBHOCTH



TpeboBanus K ypOBHIO MMOATOTOBKH BBITYCKHHKA 8 Kilacca

Pe3ynbTatel ocBoeHUS Kypca (JIMYHOCTHBIE, METOIIPEIMETHBIE, TIPEIMETHBIEC)

Cucrema oLEHKH

Y4yeOHO — METOIMYECKNI KOMILUIEKT

KanennapHo — TeMatnyeckoe MIaHUPOBAHUE B KOTOPOE BKIKOYEHBI: KO/l JIEMEHTOB COJIEP)KaHNs KOHTPOJIbHO — U3MEPUTEIbHBIX MATEPHAIIOB
Y IPOBEPSIEMbIX YMEHHUI KOHTPOJIBLHO — U3MEPUTENbHBIX MaTepuanoB [ MA g 7-9 kinaccoB Ha KaxJa0M ypOKe, OCHOBHbBIE BUbI I€ATEIbHOCTH
yueHHKa ( Ha ypOBHE y4eOHBIX JCHCTBHIA) IO BCEM TeMaM Kypca GU3uKH, TpeOOBaHUS K YPOBHIO MOJATOTOBKH 00YUYaIOMIUXCSI HA KAKIOM YPOKE,
dbopmupoBanue YV /I, BuI KOHTPOJIS U U3MEPUTENH, JOMAIIHEE 3a/laHue Ha KaKIbI YPOK; MEAarornuyeckre CpecTBa U Ledu Ha KaK/bli YPOK,
pUOOpETeHHBIE KOMIIETCHIINY YJaIXCsl, 000pyA0BaHHUE U TUJAKTHUECKHE MaTepHallbl HA KaKbIH YPOK, BHEYPOUHAs AEATEIbHOCTb.

arLONE

2.00uwasa xapaKkmepucmuKka y4eonozo npeomema

dusmka Kak Hayka 0 HamOosee O0IIMX 3aKOHAX MPUPOABI, BEICTYIAs B KayecTBE y4yeOHOro MpeaMeTa B IIKOJIEe, BHOCHT CYHIECTBEHHBINH BKJA B
cucreMy 3HaHMM 00 okpyxaromem mupe. OHa pacKpblBaeT pojb HAyKH B SKOHOMHUYECKOM M KYJIbTYPHOM Da3BUTHUU OOILIECTBA, CIIOCOOCTBYET
(hopMHPOBAHNIO COBPEMEHHOTO HAYYHOTO MHUPOBO33PEHHS.

['ymaHuTapHOe 3HaueHHe PU3MKU KaK COCTaBHOM 4acTH 001ero oopa3oBaHusl COCTOUT B TOM, YTO OHA BOOPY’KAET IKOJIbHUKA HAyYHBIM METOJO0M
MO3HAHU, TO3BOJISIONINM MOTY4YaTh 0OBEKTHBHBIE 3HAHUS 00 OKPYKAIOLIEM MHUDE.
3HaHue PU3MUECKUX 3aKOHOB HEOOXOUMO JJIs U3YyUEeHUsI XUMUH, OMoioruu, pusndeckoit reorpaduu, texHonaoruu, ObX.
IIpu cocraBnennn [MaHHON paboyeil TPOrpaMMbl YYTEHBI pEKOMEHIAIMM MuUHHUCTEpCTBa 00pa3oBaHUs 00 YCWICHHUH TPAKTHYECKUH,
HKCHEPUMEHTAIbHOM HAalPaBJICHHOCTHU NpenojaBaHus (PU3MKU U BKIIOUEHA BHEYPOUHAs JAESITE€IbHOCTD.
dwu3nKa B OCHOBHOM IIKOJIE M3YYaeTCsl HA YPOBHE PACCMOTPEHUS SBJICHUN TPUPO/IbI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (PH3UKHU M TPUMEHEHHEM
9THX 3aKOHOB B TEXHUKE U IIOBCEIHEBHOM JKHU3HHU.
H3yuenue dhuzuku 6 0CHOSHOU WKO1e HANDABIEHO HA OOCIMUNICCHUE C1EOVIOUUX TIeJICH:
- pa3BUTHE UHTEPECOB U CIOCOOHOCTEH yJaIlMXCsl Ha OCHOBE Nepeaydl UM 3HAHUM 1 OIbITa MT03HABATENbHON U TBOPUYECKOH 1eATEIbHOCTH;
- NOHMMAaHHE y4YalllUMHCS CMBICIIA OCHOBHBIX HAYYHBIX IMOHATUHN U 3aKOHOB (DU3HKH, B3aUMOCBSI3U MEX]y HUMU;
- (hopMUpOBaHME y yYaIIHUXCsl IPEJCTABICHUH 0 pu3nueckoi KapTHHE MUpa.

Hocmuoicenue y3mux yeneii odecnevusaemesa peuwienuem ciedyrouiux 3a1ay:

- 3HAKOMCTBO YYAIUXCS C MeMmOOOM HAYUHO20 NO3HAHUS N MeMOOaMu UCCIe008aHUsi OOBEKTOB U SIBICHUH MPUPOJIBI;

- npuoOpeTeHHe y4yallMMHUCS 3HAHUH O MEXAaHWYECKHUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUH, (U3NYECKHX BETUYMHAX,
XapaKTePU3YIOIIUX TH SBICHHS;

- (hopMUpOBaHME Yy y4allUXCS YMeHUll Haba00ams MPUPOJHBIC SBICHUS U GbINOJHAMb ONblMbl, TA00PATOPHBIE PabOThI U IKCHEPUMEHMANbHbIE
uccne008aHus ¢ UCTIOIb30BAaHUEM H3MEPHUTENIBHBIX IPUOOPOB, WUUPOKO NPUMEHACMBIX 8 NPAKMUYECKOU HCUSHU,

- OBJAJCHUE YUYaAIlUMHCA TAKUMH OOWEHAYUHbLIMU NOHAMUAMY, KAaK TPUPOJHOE SIBICHUE, IMNUPUYECKU YCMAHOGNEHHbl ¢haxkm, npobiema,
meopemuuecKull 6b1600, pe3yabmam KCNePUMeHMAanIbHOU NPOGEPKU,

- IOHMMAaHHE yJallluMUCS OTIUYMN HAYUHBIX JAHHBIX OT HEMPOBEPEHHOM MH(POPMALINH, LIEHHOCTH HAYKH Y0081emeopeHus Obimo8blX, NPpou3800HbIX U
KYIbMYPHBIX NOMpeOHOCmell 4el08exd

VYuebHas nmporpamma 8 kilacca paccuutaHa Ha 68 yacoB, o 2 yaca B Hezenmo. Kypc 3aBepiuaercsi H-TOrOBbIM T€CTOM, COCTaBIEHHBIM

COTJIACHO TPEOOBaHMSIM YPOBHIO MTOJTOTOBKH BBITYCKHUKOB OCHOBHOM IIIKOJTBI.
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TensioBble sIBJIEHUS
TennoBoe paBHoBecue. Temneparypa. Buyrpennss sueprus. Pabota u Teronepenava. Buna termonepenaun. KonudectBo terorsl. Mcnapenne
u koHjeHcanusa. Kunenue. Brnaxxnocts Bo3nyxa. [naBrnenue u kpuctamin3zanus. 3aKOH COXPaHEHUsI SHEPTUH B TEIIOBBIX MpOIleccax.
[Ipeo6pa3zoBanue sHepruu B TeraoBbix MamuHax. KI1/] rernnoBoii MammHbl. DK0JIOTHYECKUE MPOOIEMBbI TEIIOIHEPTETHKY.
emoncmpauuu
- MPUHLUI JEHCTBUSA TEPMOMETPA
- TEIJIOMPOBOJHOCTH PA3JIMYHBIX MAaTEPUAIIOB
- KOHBEKIIMS B )KMJIKOCTSX U ra3ax.
- TerJionepeaaya myreM U3inydeHus
- sBJICHHE HUCIAPEHUS
- TMOCTOSIHCTBO TEMIIEPATYPbl KUIIECHUS KUAKOCTH MPU MOCTOSIHHOM J1aBJICHUU
- MOHWKEHUE TEMIIEPaTypbl KUIIEHUS KUJKOCTU IIPU IOHUKEHNUN JaBJICHUS
- HaOIO/IEHUE KOHJICHCAITMH ITAPOB BOJIBI HA CTAKAHE CO JIHJIOM
IKcnepumennivl
- HCCIEeA0BaHUE U3MEHEHHS CO BPEMEHEM TeMIIePaTypbl OCTHIBAHUS BOJIbI
- W3YYEHHUE SBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHON U TOpSUYEil BOJIBI
- M3MEPEHHE BIAKHOCTH BO3/1yXa
Bueypounas deamenpvnocmp
- 00BSICHUTD, UTO TaKoe UH(PA, IK30TEPMHUSCKUN, CYOIMMAITs, aMOP(HBIA, U30TPOMHS, TUCTILIAT. [leprieTyym - Mmobumne?
- HCCIeA0BaHUE U3MEHEHHS TEMIIEPATYpPhl BOJbI, €CIIM B HEW PACTBOPUTH COJIb
- HCCIEA0BaHUE TETUIONPOBOIHOCTH ATFOMUHUEBOMN KEJIE3HOHM U JIATYHHOM KAaCTPIOJIU OJIMHAKOBBIX PA3MEPOB C OJIMHAKOBBIM KOJIMYECTBOM BOJBI Ha
OJIMHAKOBOM OTHE 32 OJHO BpeMsl. BIICHUTH Kakast KacTprojis 00agaeT OO0bIIeH TemIoNpPOBOJHOCTHIO.
- CCIIeJIOBaHNE U OOBICHEHHE BPAILIEHUS U YCKOPEHUS BpaIleHUs] OyMa)KHOW 3MEMKH HaJ BKIFOUEHHOH 21, Jammnoi. OObICHEHHE TaHHOTO
SIBJICHUSL.
- HCCIIEJIOBAaHUE JBYX KYCOYKOB JIbJa, OOEPHYTHIX B O€IyI0 M YEPHYIO TKaHb MO ACHCTBUEM BKIFOYECHHOM 3J1. JIAMITOUKH.
- IOCTPOEHHE KJIaCCU(UKAIIMOHHON CXEMBI, BBIJENSASI OCHOBAHUEM JIeNIEHUsI CIOCOObI M3MEHEHUSI BHYTPEHHEH dHEpruu (MeX. paboTa, XUM. PeaKIlnH,
B3aMMO/ICHCTBHE BEIIECTBA C MJIIEKTPOMATHUT. TIOJIEM, TEIJIoNepeaada, TerIonpPOBOIHOCTh, KOHBEKIIHS, U3TyUCHUE.
- HCCIIEIOBATh TEPMOC U CAENaTh YEPTEXK, MOKA3bIBAIOIINNA €ro YCTporicTBO. HanuTe B TepMOC ropsiueid BOJbI U HAUTH €€ TEMIIEPATypPy. ONPEIETUTh
KaKoe KOJIMYECTBO TEIJIOTHI TEpsieT TepMOC B "ac. [IOBTOPUTH TO e ¢ XOJI0IHOM BOJAOU U OMPEICTUTh
KaKoe KOJHMYECTBO TEIJIOTHI TepMOc puodpeTaeT B yac. CpaBHUTH U IOYEMY TEPMOC COXPaHSET BEIIECTBO XOJIOJHBIM JTyUIlle, YeM TeIlIbIM?
- clleTaTh HATJIAIHBIN TPUOOP MO 0OHAPYKEHUIO0 KOHBEKIIMOHHBIX MOTOKOB KUIKOCTH
- SKCTIEPUMEHTAIILHBIM ITyTEM MIPOBEPUTH Kakasi BojJia ObICTpee 3aMep3HET, Topsidas uin xonoanHas? [TocTpouTs rpaduk 3aBUCHMOCTH TEMIIEPATYPhI
OT BPEMEHH, U3MEPSIS Yepe3 OJJMHAKOBBIC TPOMEKYTKH BPEMEHH TeMITepaTypy BOJbI, TOKA HA TOBEPXHOCTH OJTHOU M3 HUX HE MOSBUTCS JIE].
- U3TOTOBIIEHUE MapaUHOBOM UTPYIIKH, C UCIIOIH30BAaHUEM CBEUH U IUIACTHIIMHA.
JJeKTPUYeCKUe ABJIEHUS

OnexTpu3anus Ten. DNeKTpudeckui 3apsi. J(Ba Bua 3eKTPUUECKHUX 3apsSA0B. 3aKOH COXPAHEHUS AIEKTPUUYECKOT0 3apsia. DIEKTPUUECKOe
T0JIE.



[TocTostHHBIN 3nekTpruyeckuil Tok. Cuia Toka. DJIEKTPUUECKOE COTPOTUBIICHHE. DIIEKTPUUECKOe HanpsbkeHue. [IpoBoIHUKY, TUAIEKTPUKHU
Y TIOJTYITPOBOTHUKH. 3akoH OMa JJ1s1 ydacTKa dJEKTPUUYECKOM 1ienu. PaboTa 1 MOIITHOCTD JIEKTpUYEcKOTo Toka. 3akoH JIkoyns — Jlenma. [IpaBuiia
0€301MacHOCTH MPH pabOTe C UCTOUHUKAMH AJIEKTPUUECKOTO TOKA.

Hemoncmpauuu
- DJIEKTpHU3AIMS TEI
- JIBa pOJia AIEKTPUUECKUX 3aps 0B
- YCTPOWCTBO W JCHCTBUE IJIEKTPOCKOMA
- 3aKOH COXPaHEHUs AIEKTPUUECKUX 3aps 0B
- MPOBOJHUKHU U U30JISITOPHI
- ICTOYHUKHA ITOCTOSHHOI'O TOKA
- M3MEPEHHUE CHIIBI TOKa aMIIepPMETPOM
- I/I3MepeHI/Ie HaHpH)KCHI/ISI BOJIBTMeTpOM
- peocTaT U Mara3uH CONPOTUBIICHUI
- CBOWCTBA MOJYNPOBOJHUKOB

JKcnepumeHnmul

- 00BACHUTD, YTO 3T0? (HYKJIOH, aKKYMYJISATOP, JUAJIEKTPUK, TOTEHIIMAN, MAaHTaHHH.

- HCCIIEOBaHUE 3aBUCHMOCTHU CHJIBI TOKA B IPOBOJHUKE OT HANIPSHKEHHS

- U3y4YCHME MOCJIEI0BATEIBHOTO COEIMHEHNS TPOBOIHUKOB

- M3y4YCHHE NapaJIeIbHOTO COCAMHEHUS IIPOBOTHUKOB

- PEeryJMpoBaHHUE CUJIbI TOKA PEOCTaTOM

- M3MEpEeHHe AMEKTPHUUECKOTO COMPOTUBIICHUS TIPOBOAHUKA

- U3MEpEHUE MOIHOCTH JIEKTPUUECKOTO TOKa

Bueypounas deamenvnocmp

- M3rOTOBJIEHME IpocTeiiero aekTpockona (byTsuika ¢ mpookoit, reo3ap anmuHoi 10 — 15 cMm, ToHkast 6ymara. B mpoOky BOUTB rBO3/b TaK, YTOOBI
OH TOpYax u3 Hee Ha 2 — 3 cm. Llnsmnka reo3as Oyaer «mapukom» 3ekTpockora. [1oocky TOHKOM OyMaru HaKoJIOTh Ha 3a0CTPEHHBIN KOHYHK
I'BO3JIsl, 3TO JIETIECTKHU 3JIEKTPOCKOIIA.

- n3mepenne KIIJI kunstunbHuka

- U3TOTOBJIEHHE U3 KapTOQENuHbI W sI0JI0Ka UCTOUHUKA TOKa (B34Th JIF00OE 3TO BELIECTBO U BOTKHYTh B HETO MEJHYIO U IIMHKOBYIO IJIACTUHKY.
ITogcoeMHATH K 3TUM IUIACTUHKAM 1,5 B 1aMIouKy.

- HalliTu JoMa pUOOPHI, B KOTOPHIX MOXHO HAOIIOaTh TEIUIOBOE. XUMUYECKOE U 3JIEKTPOMArHuTHOE JieiicTBUeE 311. Toka. Onucarp ux.

- HM3roTtoBneHne 3eKTpoMarHuTa (HaMOTaTh Ha TBO3/Ib HEMHOTO IMPOBOJIOKH | MOJIKITFOYHTE 3TY MPOBOJIOKY K OaTtapeiike, IpOBEPUTH JICHCTBHE HA
MEJIKHX JKEJIEe3HbIX IPeMeTax)

- CpaBHUTH aMIIEPMETP U BOJIBTMETP, MCIIOJIB3YS 3HAHHS, TIOJTYYCHHBIC U3 YIeOHMKA H HHCTPYKIIMU K IPpHOOpaM, padboTy opopMHUTh B BHIIE
TaOIUIIBI.

- paboTa ¢ HHCTPYKIMEH K ceTeBOMY (UIBTPY, 3aMOTHSIS TA0IHILY TTO BOTIPOCAM.

- 3aMOJHUTH TaOJIMIly 10 UHCTPYKIHUSM JJOMAIIHUX JIEKTPOIIPUOOPOB.




MarHuTHBIE SIBJIEHHUSA
[ToctrossuHbIE MaruuThl. B3anMmoieiicTBe MAarHUTOB. MarHuTHOE T0JI€ TOCTOSTHHOTO TOKA. J[eiicTBHE MarHUTHOTO MOJI HAa MPOBOJHUK C TOKOM
DNEeKTpOABUTATEIb OCTOSTHHOTO TOKA
Hemoncmpayuu
OmnbIT Opcrena
- MaruuTHOE 10JIe TOKa
- JlelicTBME€ MarHUTHOTO I0JIS1 HA MIPOBOJIHUK C TOKOM
- YCTPOMCTBO 3JIEKTPOJIBUTATENS
Jlabopamopnasa paboma
- M3ydeHue npuHIUIIA JEHCTBUSA SJIEKTPOIBUTATENS

Bueypounas deamensvnocmas
- YTO TAKO€ JIPOCCElb, COJIEHOU, POTOp, CTATOP,
- W3Y4YEeHHE MarHUTHOTO MOJIS MOJI0COBOTO MarHUTa, yroOBOr0 MarHUTa U KaTyIIKU ¢ TOKOM, PUCYHKH MarHUTHOTO TOJISL.
- U3yYEHHUE CBOICTB MOCTOSIHHBIX MarHUTOB (MarHUT, KOMITAC M Pa3HbIe BEUIECTBA: PE3UHA, IIPOBOJIOKA, TBO3/IH, ICPEBSIH. OPYCKHU U T.I1.)
CaeToBbI€ SIBJICHHUS
Cser — anexkTpoMaruuTHas BosHa. [IpsimonuHeiiHoe pacnipocTpanenue ceeta. OTpakeHue u npenomieHue ceera. [lnockoe 3epkaino. JIMH3BIL.
@DOKyCHOE paccTOsSHUE U ONTHYeCcKas cuiia TuH3bl. Ontuyeckue npudopsl. Jlucnepcus csera
emoncmpauuu
- TPSIMOJIMHEIHOE paclpoCTpaHEHHUE CBETa
- OTpa)kKEHME CBETa
- TpeIoMIICHUE CBETa
- XOJ Jiyuell B coOuparoien JuH3e
- XOJ JIy4eH B paCCEUBAIOILEH JINH3E
- MOCTPOEHHE N300paKEHUH ¢ TOMOIIIBIO JINH3
- IpunHnmn neiicTBUS MPOESKIIMOHHOTO anmapaTa u (oToarnmapara.
- Hucnepcus 6enoro cBera
- Tlonydenue Genoro cBera MpH CIOKEHUU CBETA PA3HBIX 1[BETOB
Jlabopamopmuvie padomvi
- HN3mepenne GoKycHOro paccTOSHUS COOMpAIOIIE JIMH3bI.
- [Monyuenune n300pakeHH C TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Buneypounas deamenvnocmeo
- OOHapyXeHNE TEHU U TIOJYTCHU
- UCCIIE/IOBAHKE: B3SITh METPOBYIO NAJIKY U Ha YIIHLIE U3MEPUTH pa3Mep ee TeHH, 3aTeM ONPEAETIUTh PeaTbHYIO BHICOTY JI€PEBbEB, IOMOB, CTOJI00B,
nu3Mepsisi ux teHu. [lonydeHHnsle 1aHHble 0QOPMUTH B BUE TaOJIUIIBI.
- UCTIOJIb3Ys Pa3IUYHbIe HCTOYHUKHU CAENATh B BUJE HATJISAIHBIX KAPTOUEK ONTHYECKUE UILTIO3UN
- BBISICHHUTB, YTO 3TO? (IMANO3UTHB, Kamepa — 00CKypa, MOHOKYJISIP, Iyajiu3M, KBAHT, pepaKiius, TUONTPHSI)
Bozmoorcnbie skckypcuu: pepma, CTpoUTeNbHbIE TUIOMAKH, MEIbHULIA, MTO’KAapHAsi CTAHIU, TUarHOCTUYECKNE KaOWHETHI MOJUKINHUKH WIH
OOJILHUIIBI.




IloaroroBka coo0ueHNi 10 3aIaHHOI TeMe: EquHUIBI TEeMIIepaTypsl, UCIIOIb3yEMbIE B APYIUX CTpaHax. TeMiepaTypHble MIKalbl. YYeT U
WCIIOIH30BaHUE PA3HBIX BUOB TEIUIONEpeaaun B ObITY. JIM3eapHBIN nBUTaTEh, CBeYa S0moukoBa, mammna HakanuBanus A.H. Jlogeirnna, namma c
YTOJIBHOM HUTBIO DMCOHA. BiMsHNE COTHEYHON aKTUBHOCTH HA J)KMBYIO U HEXXUBYIO ITpupoay. [lonspHeie cusHus. MarHuTHOE 10JI€ MJIaHET
Comnneunoii cuctemsl. [Tonmumopduzm.

PoGept Byn — Beinaromieiicsi ydeHsblii, 4eoBek u sxcrepumentatop. Cepreit MiBanoBiuu BaBuiioB u ero BKJaJl B HICTOPUIO Pa3BUTHUS YUCHHUS O CBETE.
Bo3MoskHbIe HccenoBaTeabckue NpoeKkThl: [Ipunuun cummerpuu IIsepa Kropu u ero poins B kpuctaymiorpaduu. McenenoBanue nporecca KUIEHUs
U 3aMep3aHus MPECHOM U COJIeHOH Boabl. MccenoBanue mpolecca IiaBieHus THIocyib(uTa. DKOJOTHYECKHE MPOOIEMBI «IJ100aTbHOTO
MOTEILIEHU». DKCIIEPUMEHTAIBHOE MCCIIEN0BAaHUE TIOJTHOTO OTpaXkeHus cBeTa. Pusnka B yesnoBedeckoM Tene. I'pynnoBoit npoekT «Pusnka B
3arajgkax»

5. Yueonvie komnemenuuu u cnocoont deamenvnocmu

PabGouyas nporpamma npeaycMarpuBaeTr ()OpMHUPOBAHUE Y HMIKOJbHUKOB 00111e Y4eOHbIX YMEHUI M HABBIKOB, YHMBEPCAJIBbHBIX CIIOCO00B
AeATEeJIbHOCTH U KJII0UYEeBBIX KoMeTeHnunid. [Ipropureramu aiis MKOIBLHOTO Kypca (PU3UKH Ha 3Tarie OCHOBHOTO 00IIero 00pa3oBaHUs SBISIOTCS:

Ilo3nasamenvnasn oeamenvHocmb:

¢ MHCIIOJIb30BAHUC JJI MO3HAHUA OKPYIKAOMIECTO MUPa PA3JIMYHBIX €CTECCTBCHHOHAYYHbBIX METOIOB: Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
MOACIIMPOBAHUEC,

e (opmupoBaHue yMeHUH pa3nuyaTh (PaKThI, TUIIOTE3BI, IPUYUHBI, CIICJCTBHS, IOKA3aTEIbCTBA, 3aKOHBI, TCOPUU;
® OBJIaJICHUE aJICKBAaTHBIMH CIIOCOOAMH PEIICHUS TEOPETHUECKUX U SKCIICPUMEHTAJIbHBIX 3a71a4;
® TPHOOPETECHHE OIBITA BHIIBHKCHUS TUIIOTE3 IJIs1 OOBSICHEHUS M3BECTHBIX ()aKTOB M AKCIIEPUMEHTAILHON TPOBEPKH BBIABUTACMBIX THIIOTE3.

HHd)ODMaMMOHHO'KOMMVHMKamuGHtl}l 0esimesibHOCHb:
e BIIaJCHHE MOHOJIOTHYECKON U TNAJTOrHYECKON PCYbIO, PA3BUTHC CITOCOOHOCTH ITOHUMATh TOYKY 3pCHUA CO6CCCI[HI/IK8. U IIpHU3HABAaTh IIPaBO
Ha MTHOC MHCHHUC,

® HCIIOJIb30BAHUE JJIA pCUHICHUA IMTO3HABATCIbHBIX U KOMMYHUKATHBHBIX 3a/]a4 Pa3JIMYHbIX HCTOYHHUKOB I/IH(i)OpMaHI/II/I.

Pechnexcusnan oeamenvnocmp:

® BJIQ/ICHHE HABBIKAMU KOHTPOJIS U OLIEHKU CBOEU JEATEIbHOCTH, YMEHUEM MPEABUIAETh BOZMOMXHBIE PE3YyJIbTaThl CBOUX JCHCTBUM:
e opraHu3zaius yueOHOH JeITeTbHOCTH: TOCTAaHOBKA IEJIH, TUTAHUPOBAHKE, OTIPEeNICHNUE ONTUMAIBHOTO COOTHOIICHHUS LIETTH U CPEJICTB.
BripadoTka KoMIeTeHIMIA:

OboueodpazosameibHbIX, SHAHNEBO - MPeAMeTHBIX (Y4eOHO - HO3HaBaTeabHAs U MHQOPMALIMOHHAS KOMIIETEHIINS )

v’ caMOCTOSTENLHO ¥ MOTHBUPOBAHHO OPTraHW30BLIBATH CBOIO IO3HABATENBHYIO JAEATEIBHOCTD (OT MOCTAHOBKH IEIH 0 MOJYYEHUS U OLEHKH
pe3ynbTaTa);

v HCHOJIB30BaTh DJIEMEHTHI IIPHYMHHO-CIIEACTBEHHOTO U CTPYKTYPHO-(PYHKIIMOHAIBHOTO aHAIIN3a, ONPEICIATh CYIIHOCTHBIE XapaKTEPUCTHKU
M3y4aeMOoro 00beKTa, pa3BEPHYTO OOOCHOBBIBATH CYK/IEHHUS, AaBaTh ONPEAEIICHUs, TPUBOIUTH 10KA3aTEIbCTBA;



v/ HCIOJIb30BaTh MYJbTHMEIHUHBIE PECYpChl M KOMIIBIOTEPHBIE TEXHOJIIOTWH Ul OOpabOTKH, Mepeqadd, MaTeMaTH3alud HHQPOPMAIHH,
IIPE3CHTALMN PE3YIbTATOB TO3HABATEIBHON U MPAKTUYECKOM IEATEIBHOCTH;
v/ OIIEHMBATh U KOPPEKTHPOBATH CBOE MTOBEJICHHIE B OKPYXKAIOIIEH CPE/Ie, BBIOIHSITH YKOJIOTHUCCKUE TPEOOBAHUS B IPAKTHYCCKOM JAEATEILHOCTH
Y TIOBCEJTHEBHOM JKU3HU.
v
Ilpeomemmno-opuenmupoeannvlx, penpoOyKmuEHO0 — O0eAmeibHOCMHbIX (COUUANbHO0 — mpyoosas u KOMHEMEHUUA JUYHOCHHO20
CamMoco8epuIeHcme08an)

4 IIOHUMAaTb BO3PACTAOIIYIO POJIb HAYKHU, YCHUJICHUC B3aUMOCBA3M W B3aUMHOI'O BJIMAHUSA HAYKHM U TCXHUKH, IIPCBPAIICHUC HAYKH B
HEMOCPEACTBEHHYIO TPOU3BOIUTENLHYIO CHITY O0IIECTBA;

v/ 0CO3HaBaTh B3aMMOJICHCTBHE YEIOBEKA C OKPYKAIOUIEH CPeoi, BO3BMOXKHOCTH U CIIOCOOBI OXPAHBI IIPUPO/IbI;

v/ pasBuMBaTh I03HABATEIbHBIE HHTEPECH! U MHTEJUIEKTYAIbHBIE CIIOCOOHOCTH B MIPOLIECCE CAMOCTOATELHOTO PHOOpETEHNS (PU3MIECKUX 3HAHUN
C UCIIOJIB30BAHUCM PA3JINYHBIX UCTOYHUKOB HH(bOpMaLII/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

v BOCHHTBIBATh YOSKAEHHOCTH B TIO3UTUBHOM POJIH (DU3UKH B )KU3HH COBPEMEHHOIO OOIIECTBA, IOHMMAHUE TIEPCIIEKTUB PA3BUTHS SHEPTETHKH,

TPAHCIIOPTa, CPEICTB CBSI3H H JIP.;

OBJIaJIeBaTh YMEHUSMHU IPUMEHATD MOJyUYE€HHBIC 3HAHUS JUIsl OOBSICHEHUS Pa3HOOOpa3HbIX (PU3NUECKHX SBICHHI;,

INPUMCHATH IIOJTYUCHHBIC 3HAHHMA W YMCHUSA JIA 6630HaCHOFO HUCIIOJIBb30BaHHUA BEUICCTB M MCXAaHU3MOB B 6I)ITy, CEIBCKOM XO3SUCTBE M

MIPOU3BOJICTBE, PEUICHHs MPAKTUYECKUX 33/7a4 B MOBCEIHEBHOMN KU3HU, MPEAYNPEKIACHUS SIBICHUN, HAHOCAIIUX BpE 3/I0pPOBBIO YEIOBEKa U

OKpY>Karollen cpenie.

AN

Ilennocmno — cmblC/108011, 0OULEKYIbMYPHOU U KOMMYHUKAMUBHOIL

IMOHUMATb NECHHOCTHBIC OpUCHTAINU YYCHHKA, CTO CIIOCOOHOCTH BUJACTH U IIOHUMAThH OKPY)KaI-OHII/II\/’I MHUD
YMEHHE yUYEHUKa BEIOMPATH IIeJIeBbIe U CMBICTIOBBIC YCTAHOBKHU IS CBOUX JIEHCTBUI U MOCTYIKOB
[TproOpereHue omnpITa OCBOCHUS YUEHUKOM HayYHOW KapTUHBI MUPa
OBnanenue coco0aMu B3aUMOJACUCTBUS C OKPYKAIOUTUMH U yJAICHHBIMH JIOJbMHU U COOBITUSMHU, YMEHHUE 33/1aBaTh BOMPOC U BECTH
AUCKYCCHIO, BJIaICHHUEC PA3HBIMH COLMAJIbHBIMU POJIIMU B KOJUICKTHUBE
Dopmuposanue yHugepcanbHulX y4eOHbIX 0eiicmaeuil

AN N NN

ITepemensl, MpOUCXOASIIIE B COBPEMEHHOM 001IIeCTBE, TPEOYIOT YCKOPEHHOT'O COBEPIICHCTBOBAHUS 00Pa30BaTeIbHOIO IPOCTPAHCTBA, ONPEACTICHUS
1eselt 00pa3oBaHMsl, yIMTHIBAIOIIUX FOCYJapCTBEHHBIE, COLIMAIBHBIE U JINYHOCTHBIE MOTPEOHOCTH M UHTEpECHl. B CBSI3M ¢ 3TUM NPUOPUTETHBIM
HarpaBJIeHUEM CTAaHOBUTCS 0OecleueHne pa3BUBAIOIIET0 MOTEHIMAaa HOBBIX 00pa30BaTeNIbHbBIX CTAaHAAPTOB. Pa3BuTHE TUYHOCTH B CUCTEME
o0pa3zoBaHMs obecrieunBaeTcs, Mpex/Jie BCero, uepe3 GopMHUpOBaHUE YHHUBEPCAbHBIX YUeOHbIX aeiicTBuit (YY), KOTOpbIe BBICTYNAIOT HHBAPUAHTHOMN
OCHOBOM 00pa30oBaTeIbHOI0 M BOCIIUTATENLHOIO Mpoliecca. OBiaeHe yJallluMUCs YHUBEPCATbHBIMU YYEOHBIMU AEHCTBUSMH BBICTYIAET KaK
CIIOCOOHOCTH K CAMOPA3BUTHIO M CAMOCOBEPIIEHCTBOBAHUIO ITyTEM CO3HATEIBHOTO U AKTUBHOT'O IIPUCBOEHUS HOBOTO COIIMATIBHOrO onbita. Y Y /[
€O3JAI0T BO3MOKHOCTb CAMOCTOSITEIBHOIO YCIIEITHOTO YCBOCHHUS HOBBIX 3HAHUM, YMEHUI U KOMIIETEHTHOCTEH, BKJIFOYas OpraHU3alUI0 YCBOEHUS, TO
€CTb YMEHUS YUUTHCSI.



B mmpokom 3HaueHHH TEPMHUH «yHUBEpCcajibHbIe yueOHbIE NEHCTBHUS 03HAYAET YMEHUE YUUTHCS, T.€. CHOCOOHOCTh CYObEKTa K CAaMOPa3BUTHUIO U
CaMOCOBEPILIEHCTBOBAHUIO ITYTEM CO3HATEIBHOTO M AKTUBHOI'O MIPUCBOEHUSI HOBOT'O COIIMAIILHOTO OIIbITA.

B 6onee y3xoM (COOCTBEHHO MCHXOJIOTHYECKOM 3HAaYEHNHN ) TEPMUH «yHUBEPCAIbHBIC YU€OHbIE TEHCTBUS» MOKHO ONPEEIIUTh, KAK COBOKYITHOCTb
CHOCO0OB JIEMCTBUS ydalerocs (a TakKe CBSI3aHHBIX C HUMU HABBIKOB Y4€OHOH paboThl), 00ECIIEYNBAIOIINX €TI0 CIIOCOOHOCTH K CAMOCTOSTEIbHOMY
YCBOEHHUIO HOBBIX 3HaHUHN M YMEHUI, BKJIIOYas OpraHU3alIo 3TOro Ipolecca. YHuBepcaabHble yueOHble aeiicTBus (YY) noapasaenstores Ha 4

TPYIIIBL: PETYIATUBHBIC, TNYHOCTHBIC, KOMMYHUKATHBHBIC U [TO3HABATEIIbHEIE.

dopmuposats Y'Y/ Ha ypokax (GU3HUKH MPU U3y4EHUU KOHKPETHBIX TEM IIKOJIHHOTO Kypca B 8 kiacce orpaxkensl B KTTI.
Pe3yabTaToM (popMHPOBaHUSI YHHBEPCAJbHBIX YUeOHBIX /IelicTBUIl OYAYT SABJIATHCSH YMEHHA:

e MPOU3BOJILHO U OCO3HAHHO BIIA/IETh OOIIMM MPHEMOM pEIIeHHs YUeOHbIX 3ajay;

e  HCHOJb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA, B TOM UHUCIIE MOJEIHN U CXEMBI JUI pelleHus yuyeOHBIX 3a/1a4;

e YMETb OCYILECTBIIATh AaHAJIU3 OOBEKTOB C BBIJICJIIEHUEM CYLIECTBEHHBIX U HECYIIECTBEHHBIX IPU3HAKOB;

e YMEThb OCYLIECTBIATh CHHTE3 KaK COCTAaBJIEHHUE L[EJIOT0 U3 YacTel;

e YMETb OCYILECTBJIATh CPABHEHUE, KIaCCU(DUKAIIHMIO 110 3aJaHHBIM KPUTEPUSIM;

e YMETh yCTaHaBJIMBAaTh IPUYMHHO-CIICCTBEHHbBIE CBS3H;

e YMETb CTPOUTH PACCYXkJEHUs B (popMe CBSI3U MPOCTHIX CYKICHUIH 00 00bEKTE, €ro CTPOSHNUHU, CBOMCTBAX U CBA3SIX;

e BJIAJETh OOIIMM IIPUEMOM pPELLEHUS YUEOHbIX 3a/1a4;

e CO3/1aBaTh U NPe0OPa30BBIBATH MOJIEIH U CXEMBI JJIS pElIeHUs 3a/1a4;

e YMETh OCYIIECTBISATH BBIOOP Hanbouee 3h(heKTUBHBIX CIIOCOOOB pelIeHnsT 00pa30BaTEIbHBIX 33/1a4 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBHIA

6. Tpebosanus K ypoeHI0 NOO20MOBKU 8bINYCKHUKA 8-20 knacca

B pezyribmame uzyuenus d)u3ul<u YVYEHUK 8 knacca donorcen.

3HaTL/OHUMATD:

Cmoict nonamuir: pusndeckoe sineHne, GU3MUECKUA 3aKOH, B3aUMOJCHCTBHE, JIIEKTPUIECKOE MOJIe, MATHUTHOE TI0JIe, aTOM;

Cmuicn puzuueckux eenuyun: BHyTPEHHS DHEPTUs, TEMITEpaTypa, KOJTUYECTBO TEIJIOTHI, BIAKHOCTh BO3/yXa, DJIEKTPUUECKHM 3apsi, cuiia
ANEKTPUYECKOTO TOKA, DIIEKTPHUECKOE HAMPSHKEHHE, IIEKTPUUECKOE COMPOTUBICHNE, pa00Ta U MOILTHOCTh AJIEKTPUIECKOTO TOKA, POKYCHOE
PacCTOSIHUE JIMH3HI;

Cmuicn puzuueckux 3aKon08: COXpaHEHUs! YHEPTUHU B TEIJIOBBIX MPOLIECCAX, COXPAHEHUs ANEKTPUUECKOro 3apsaa, Oma s ydyacTka 1enH,
Jxoymst — Jlenna, mpsIMOJIMHEWHOTO PaCIIPOCTPaHEHHUsI CBETA, OTPAKEHUS U MPEJIOMIICHUS CBETA;

YMeTh:

Onucviéams u 00vAcHAmMb YU3NIECKUE IBICHUS: TETUIONPOBOIHOCT, KOHBEKITUIO, N3IIYICHHE, UCTIApEHNEe, KOHICHCAIINIO, KUTICHHE, TIJIaBJICHUE,
KPUCTAJUIU3ALIUIO, SJIEKTPU3AIINIO, B3aUMOIEUCTBUE SJIEKTPUUECKHX 3apsAJI0B, B3aMMOIEHCTBHE MAarHUTOB, IEHCTBUE MArHUTHOTO TOJI HA MTPOBOIHUK
C TOKOM, TETJTIOBOE JICUCTBHE TOKA, OTPaKCHHE/ TIPEITOMIICHHE CBETA;




Hcnonvzosams Pusnueckue npuOOpsl 1 U3MEPUTENIbHBIE HHCTPYMEHTHI JUIs1 U3MEPEHUs (PU3UUECKUX BEJTMUMH: TEMIIEPATYpPhl, BIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HANIPSDKEHUS, CONPOTUBIICHUS, pa00OThI U MOIITHOCTH JIEKTPHUUECKOr0 TOKA;

Ilpeocmasname pe3ynromamel i3MepeHuil B Buje TaOiauil, rpaduKOB U BBIABIATH HA 3TOM OCHOBE SMIIMPHYECKHE 3aBUCUMOCTHU: TEMIIepaTyphl
OCTBIBAIOIICH BOJIBI OT BPEMEHH, CHJIBI TOKA OT HAIPSKEHUS HA YYACTKE LIETH, YTJIa OTPAKEHUs OT yrila MaJeHus, yriia NpeJoMIICHUs OT yTIiia NaJeHus;

Buvipaxcams pe3yromameul i3MepeHuii 1 pacueToB B eAuHUIIaX MexayHapoaHoi cucremsl CU;

Ilpueooums npumepst IPAKTUICCKOTO UCIIOJIL30BAHUS (DU3MUECKUX 3HAHUH O TETUIOBBIX, JIEKTPHUECKUX, MATHUTHBIX U CBETOBBIX SIBJICHHUSIX;

Pewams 3a0auu Ha npuMeHeHne GU3MUECKUX 3aKOHOB: COXPAHEHHUS SHEPTUU B TEIUIOBBIX MPOIEccaX, COXpaHEHUS AJIEKTpUUYECKOro 3apsaaa, Oma
Uit yyactka uenu, J[xoyns — Jlenna, npsiMoJIMHEHHOTO pacipOCTPaHEHUs U TIPEJIOMIICHUS CBETA;

Ocywecmenams camocmoamensvhlii nOUCK UHPOPMAIMK ECTECTBEHHOHAYYHOTO COJAEP)KAHMSI C MCIIOJNB30BAHMEM DPA3JIMYHBIX HCTOUYHHUKOB
nHpopmanuu (y1eOHBIX TEKCTOB, CIPABOYHBIX U HAYYHO — MOMYJISIPHBIX W3/IaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEepHETA), ee 00paboTKy H
MIpe/ICTaBJICHHUE B Pa3IMUHbIX (hOpMax (CIOBECHO, C MOMOIIBIO PUCYHKOB U MPE3CHTALUN );

Hcnonvzosams npuodpemennvie 3HaHUA U ymMeHusa B NPAKTUICCKON EATEIPHOCTH M MOBCEIHEBHON KHU3HH JUIA obecnieueHus: 0€30MacHOCTH B
MIPOLIECCE JKU3HEIEATETHbHOCTH.

7.Pe3ynivmamol oceoenun Kypca uzuxu

Juunocmuvle pe3yiomanivl:

- popMupoBaHHEe MO3HABATEIbHBIX HUHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN ydaliuxcs;

- yOeXKIEHHOCTh B BO3MOXXHOCTHU MO3HAHUS IPHUPOJBI, B HEOOXOAUMOCTH Pa3yMHOT0 UCTOJIB30BAHUS JOCTUKEHUW HAYKH U
TEXHOJIOTUH A JanbHeHero pa3BUTHs 4e€JI0BEUECKOT0 00IIecTBa, yBaXKEHNUE K TBOPLIAM HAaYKH, OTHOUIEH Ue K PU3UKE KaK K
3JE€MEHTY O0IedYeI0BEeUYeCKOd KyIbTYypPHI;

- CAMOCTOATEIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHUI;

- MOTHUBaLUs 00pa30oBaTEeIbHON JE€ATEIbHOCTH MKOJbHUKOB Ha OCHOBE JUYHOCTHO OPUEHTHUPOBAHHOTIO MOJX0/a;

- popMupoBaHHEe HEHHOCTHBIX OTHOWEHUN K APYT APYTY, YUUTENI0, aBTOpaM OTKPBITUH M M300peTeHni, pe3yabTaTaM 0OydeHHUS.

Memanpedmemnble pe3yibnianbpl:

- OBJIaJICHWE HAaBBIKAMU CAMOCTOSITEJIbHOTO MPUOOPETEHUSI HOBBIX 3HAHUHN, OPraHU3aIMU YUYeOHOUN A€ATEIbHOCTH, TOCTAHOBKHU
Leyiei, NIaHUPOBAHUS, CAMOKOHTPOJS U OLIEHKU Pe3yJIbTAaTOB CBOEH NESATEIbHOCTH, YMEHUSIMH NPEABUAETh BO3MOXHBIE PE3yIbTaThl
CBOHUX JCHCTBHM;

- TOHUMAaHUEe Pa3NUuYui MEXKAY UCXOAHBIMHU (PaKTaMHU U THUIOTE3aMH IJIs UX OOBSICHEHUS, TEOPETUUECKUMH MOJCISMH U pealbHBIMHU
00beKTaMu, OBJIAJICHUE YHUBEPCAIbHBIMU YUEOHBIMU NEHCTBUAMHU HA MPUMEpPaX TUNOTE3 JJIs1 OOBSICHEHUS U3BECTHHIX (AKTOB U
AKCMEPUMEHTAIbHOU MPOBEPKH BHIIBUTAEMBIX TUIOTE3; pa3pabOTKU TEOPETHUECKUX MOJeel MPOILecCOB UIU SIBICHUMH;

- IpUOOpETEeHNE OMBITA CAMOCTOATEILHOTO MOUCKA, aHaIU3a U 0TOOpa MHPOpPMAIIUU C UCTIOTH30BAHUEM PA3JIUYHBIX HCTOYHUKOB, U
HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUHN AJSI pelIeHUs] TOCTABICHHBIX 3a7a4;

- hbopMHUpOBaAHUE YMEHUH BOCIIPUHUMATH, TepepabaThiBaTh U MPEABIBIATh HHPOpMAIIUIO B CIOBECHONW, 00Pa3HOM, CHMBOJIHUYECCKOU
dbopMax, aHATU3UPOBATH U MepepadaThHIBaTh MOTYUEHHYI0O HHGOPMAIIUIO B COOTBETCTBHHU C MOCTABICHHBIMU 3ajJadaMi, BBLACIATH
OCHOBHOE COJIEpKAHUE MPOUYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI HAa TOCTABJEHHBIE BOMPOCHI M U3JIaraTh €ro;

- pa3BUTHE MOHOJOTUYECKONW M NUATOTUUECKOW pedr, YMEHUs BbIpaXaTh CBOU MBICIU U CIIOCOOHOCTH BBICIYIIUBATH COOECETHUKA,
MOHUMATh €r0 TOYKY 3PCHHsI, MPU3HABATh MPABO IPYroro 4eJOBeKa Ha MHOEC MHCHHE;




- OCBOCHHE MPHEMOB JEHUCTBUU B HECTAHIAPTHBIX CUTYaIl[MIX, OBJIIAJICHUE IBPUCTUICCKUMH METOJAAaMH PEIICHUS MPOoOIeM;
- popMupoBaHue yMeHUM paboTaTh B IpyMNIe ¢ BHIMOJHEHUEM Pa3JUUYHbIX COHMAIBHBIX POJIEH, MPEACTaBIsATh U OTCTAaWuBATh CBOU
B3TJSIABl U YOCXKACHHUS, BECTH JUCKYCCHIO

Ilpedomemmuvie pe3yibmamol:

- 3HaHHUA O NPUPOJE BaXHEHMNUX (U3UUECKUX ABJICHUN OKPYXKAIOIIEro MUpa U MOHMMaHHUEe cMbIciaa PU3NUYECKUX 3aKOHOB,
PacKpbIBAOUIUX CBSI3b U3YUYEHHBIX SIBICHHUI;

- YMEHHUS MOJIb30BaThCA METOJaMU HAYYHOTO UCCIEI0BaHUS ABICHUN MPUPOBI, MPOBOAUTH HAOIIOICHUS, IIaHUPOBATH U
BBITIOJTHSTh KCIIEPUMEHTHI, 00pabaThiBaTh pe3yJIbTaThl U3MEPEHUM, IPEICTABIATH PE3YAbTATH U3MEPEHUHN C TOMOIIBIO TAOJIUII,
rpaduxkoB u popmyl, 0OHApyXKHUBATh 3aBUCUMOCTH MEXY PU3UUECKUMU SIBICHUIMHU, OOBSICHITH MOJyYEHHbIE PE3YyNbTAaThl U J€JIaTh
BBIBOJIbI, OLIEHUBATh TPAHUIIBI IOTPEMIHOCTEN PE3YIbTATOB U3MEPEHU;

- YMEHUS NPUMEHATHh TEOPETHUYECKHNE 3HAHUS 10 PU3MKE HAa MPAKTUKE, pelaTh (U3nUYecKHue 3aJauu Ha IPpUMEHEeHHEe MOJTYUYEHHBIX
3HAHUH;

- YMEHHUS U HaBbIKH MPUMEHATH MOJy4YeHHbIC 3HAHUS JJIs1 O0ObSCHEHUS MPUHIIUIOB AeHCTBHUA BaXHEHIINX TEXHUUECKUX YCTPOUCTB,
pEelIeHUs MPAKTUYECKUX 3a/1a4 NOBCEAHEBHOMN KU3HU, PALIMOHATBHOTO NPUPOAONOIb30BAHUA U OXPaHbl OKPYKAIOMEN CPEIBI;

- dpopMupoBaHue yOexKICHUS B 3aKOHOMEPHOU CBS3U U MO3HABAEMOCTH SBJICHUN NPUPOAbI, B O0BEKTUBHOCTH HaAyYHOTO 3HAHUS,
BBICOKOM LIEHHOCTH HAYKHU B Pa3BUTHUH MAaTEPUAIbHOW U TYXOBHOMU KYJIbTYPHI JIOJENH;

- pa3BUTHE TEOPETUUYECKOTO MBIIIJIICHUS HAa OCHOBE (OPMHUPOBAHUS yCTaHABIUBATh (AKThI, pa3audaTh NPUYUHBI U CIEACTBUS,
CTPOHUTH MOJICIIU U BBIJBUTAaTh TUIOTE3bI, BBIBOJAUTH M3 IKCIECPUMEHTAIbHBIX ()AKTOB M TEOPETHUCCKHUX MOJACIeH GU3HICCKHE
3aKOHBI;

- KOMMYHUKAaTUBHbIE YMEHHUSA NOKJIAABIBATh O PE3ylbTaTaX CBOErO MUCCIENOBAHUA, yYaCTBOBATh B JUCKYCCUU, KPATKO U TOYHO
OTBE€YAaTh Ha BOMPOCHI, HCIOJIB30BaTh COIPABOUYHYIO JUTEPATYPY U APYTU€ UCTOUYHUKU UHPOPMALIUH.

8.Cucmema ouenku
O1eHKa 0TBETOB y4Yaluxcs

OueHka «5» CTaBUTHCS B TOM CITy4yae, €CIU yJallluicsl OKa3bIBAeT BEPHOE MOHMMaHKHe (PU3NUECKON CYITHOCTH paccMaTpUBAEMBbIX SIBICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHA, a TAaK)Ke NMPaBUIBLHOE OIpeiesieHNe (PU3NYECKUX BEJIMYHUH, UX €IUHHIl U CTIOCOOOB U3MEPEHHSI: TPABUIBLHO
BBITIOJIHSET YEPTEKU, CXEMBI U TpauKH; CTPOUT OTBET IO COOCTBEHHOMY IUIAHY,

COIIPOBO’KAAET paccKa3 COOCTBEHHBIMU IIPUMEPAMH, YMEET IPUMEHSATh 3HAaHHUS B HOBOW CUTYyallUU NPU BBIMOJHEHUN MPAKTUUECKUX 3a/IaHUI; MOKET
YCTAaHOBUTH CBS3b MEXKIY U3Y4aeMbIM U paHee U3YyYEHHBIM MaTepuaioM o Kypcy (GU3MKH, a TAKKE C MaTEpHaIOM, YCBOCHHBIM IIPHU U3YYEHUH JPYTHUX
IIPEAMETOB.

Onenka «4» CTaBUTHCS, €CJIM OTBET YUEHUKA YA0BJIETBOPSAET OCHOBHBIM TPeOOBaHUSAM Ha OLIEHKY 5, HO 1aH 0€3 UCIOIb30BaHUSI COOCTBEHHOTO
IJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHHs 3HaHUI B HOBOM CUTYyalluH, 63 HCII0JIb30BaHMs CBSA3EH C paHee N3yYEeHHBIM MaTepUaoM U MaTepHaloMm,
YCBOEHHBIM MPU U3YUEHUU AP. MPEIMETOB: €CIIH YUalUHCs JOMyCTUI OJHY OIIMOKY UM He 0oJiee IBYX HEJJOUETOB U MOKET UX UCIIPABUTh
CaMOCTOSITENTLHO WJIN C HEOOIBIIONW TOMOIIBIO YIUTEJIS.

Onenka «3» CTaBUTbHCS, €CIIM y4YalIUics MPaBUIbHO TOHUMAET PU3NYECKYIO CYIIHOCTh pacCMaTPUBAEMBbIX SBJIEHUH U 3aKOHOMEPHOCTEH, HO B
OTBETE UMEIOTCS OT/IEIbHbIE TPOOEIbl B YCBOCHUHU BOIIPOCOB Kypca (PU3UKH, HE MPENATCTBYIOIIME aTbHENIIEMY YCBOSHHIO BOIIPOCOB IPOTPAMMHOTO
MaTepuasa: yMeeT MPUMEHATh NOJy4YeHHbIE 3HaHUS IPU PEIICHUH MPOCTHIX 33/1a4 C UCIIOJIb30BAHUEM T'OTOBBIX (POPMYJI, HO 3aTPYAHSIETCS IPU




peleHny 3a1a4, TpeOyonux mpeodpa3zoBaHuss HEKOTOPBIX POPMYII, TOIMYCTUII He Ooiee OHOM Tpy0oil ommOKy 1 IBYX HE0YETOB, HE Ooiee OAHOM
rpy0oii u ogHOM HEerpyOoil omuOKku, He OoJiee 2-3 HEerpyObIX OMMUOOK, OJTHON HErpyOOol OMMOKHU U TPEX HEAOUETOB; TOMYCTHI 4-5 HEAOUETOBR.
OmneHka «2» CTaBUTCS, €CITU YUALIHICs HE OBJIaJe]l OCHOBHBIMH 3HAHUSIMH U YMEHUSIMH B COOTBETCTBUH C TPEOOBAHUSAMH ITPOrPAMMBI M JIOITYCTHII
00J1bI1Ie OIIMOOK U HEOYETOB YeM HEOOXOAUMO ISl OLIEHKH «3)».
OueHKa KOHTPOJBLHBIX padoT

OueHka «5» craBuTcs 3a paboTy, BHIMOJTHEHHYIO MOJIHOCTHIO 0€3 OMMOOK U HEIOUYETOB.

Onenka «4» cTaBUTCS 3a pabOTY, BBIIIOJHEHHYIO MOJIHOCTBIO, HO ITPU HAJIMYMHU B HEll He 6osee oiHON rpy0oii M OHOHN HerpyOoil OINOKU U OHOTO
Henouera, He Oosiee TPEX HETOUETOB.

Omnenka «3» CTaBUTCA, €CJIM YYCHHMK IPABUIIBHO BBIOJHWI HE MeHee 2/3 Bcell paboThl WM JOMyCTUI He Oojiee OAHOM IpyOoOi OLIMOKH U ABYX
Heou€ToB, HEe Oosiee OHOM rpy0oil OmMOKM M OAHON HerpyOoi ommOKu, He Oojiee TpeX HerpyObIX OMIMOOK, OJHOM HEerpyOoii OIMOKH H Tpex
HEJIOYETOB, IpU Hanuuuu 4 - 5 HEJO4YETOB.

OueHka «2» CTaBUTCS, €CIIM YUCIIO OIIMOOK U HEJJOYETOB MPEBBICHIIO HOPMY JUIsl OLIEHKHU 3 WIJIM IPaBUIIBHO BBIIOJHEHO MeHee 2/3 Bceil paboThl.

Ounenka J1200paTOPHBIX PadoT

OneHka «5» CTaBUTCS, €CIIM YYAIUICS BBIMOIHSAET paboOTy B MOJTHOM 00beMe C COOIMIOACHHEM HEOOXOIMMOW MOCIEI0BATeIbHOCTH MPOBEICHUS
OIIBITOB MU I/ISMepeHl/If/'I; CaMOCTOSTCIIBHO U paHI/IOHaJII)HO MOHTI/IpyeT HGO6XOI{I/IM06 O60pyaOBaHI/I€; BCEC OIIBITHI HpOBOI{I/IT B yCJIOBI/DIX nu pemnMax,
00ecreurBaIIUX MOMyUYeHUE MPABUIBHBIX PE3YJIbTaTOB M BHIBOJIOB; COOMIOAAeT TpeOOBaHUs MpaBuil 0€30MaCHOCTH TPYZAa; B OTUETE MPABUIIBLHO U
aKKypaTHO BBIINIOJIHACT BCC 3aIlMCH, Ta6JII/ILII)I, pI/ICYHKI/I, ‘IepTe)KI/I, I‘pa(bI/IKI/I, BBIYUCIICHUS, HpaBI/IJII)HO BBIITOJIHACT aHAJIN3 HOI’pGIHHOCTGfI.

Onenka «4» CTaBUTCS, €CIIU BBIMOJIHEHBI TPEOOBaHUS K OIIEHKE «5», HO ObUIO JOMYIIEHO JIBa - TPU HEAO0YeTa, He OoJiee OJJHOM HerpyOol OMMOKH U
OJIHOTO HeJouETa.

Onenka «3» CTaBUTCH, ecnu paboTa BHITTOTHEHA HE MOJIHOCTBIO, HO 00BEM BBIITOJTHEHHOM YacTH TaKoOB,
IIO3BOJISICT HOJ'[y‘-II/ITI) HpaBI/IJ'II)HI)Ie pe?,y.]'II)TaTBI U1 BBIBOJBI. €CJIM B XOJIC HpOBG}IGHI/IS{ OIIbITA U I/ISMepeHI/Iﬁ 6I>IJ'II/I I[OHyHIGHI)I 0HII/I6KI/I.

Onenka «2» cTaBUTCA, eclii  paboTa BBIMOJIHEHA HE TOJHOCTBI0O M OO0BEM BBIMIOJHEHHOW YacTH pa0dOThI HE TIO3BOJSET CAENaTh MPABUIBHBIX
BBIBOIOB: €CJIN OIIBITHI, I/ISMCpCHI/IH, BBIYUCIICHUS], Ha6J'IIOI[€HI/I$I HpOI/ISBOJII/IJ'II/ICI) HCHpaBI/IJ'II)HO.

Bo secex cnyuasx oyenka cHudxcaemcs, eciu yueHux He coonooan mpebosanusi npaguil 6e3onacHocmu mpyod.
Ilepeuens oumuook:
IT'pyovle owtudKu

1. Hesnanwue ompeneneHnii OCHOBHBIX MOHATHH, 3aKOHOB, MTPABHII, TOJOKEHUI Teopun, (OpMYIl, OOIIETIPUHSATHIX CUMBOJIOB, 0003HAYEHUS
(bUBUYECKUX BEIUYMH, SUHUILY U3MEPEHUSI.

2. HeymeHue BBIIENATH B OTBETE IJIaBHOE.

3. Heymenue mpuMeHSATH 3HAHUS JUTS PEIICHUS 33729 U O0BSICHCHHS (PH3UICCKHX SBJICHHH; HETIPABUIIBHO COPMYITUPOBAHHBIC BOIIPOCHI, 3aITaHUS
WJIM HeBEpHBIE 00BSCHEHUS X0/1a UX PEIICHUs, He3HAHUE TIPUEMOB PEIICHHs 3a]a4, aHAIOTUYHBIX paHee PEIICHHBIX B KJIacCe; OLTHOKH,
MTOKa3bIBAIOIIME HEMPABUIILHOE IIOHUMAHKE YCIIOBHS 33/1a4H WJIM HETIPABWIILHOE UCTOJIKOBAHHUE PEIICHUS.

4. HeymeHue yuTaTh U CTPOUTH IPaUKU U NPUHIUITHAIEHBIE CXEMBI
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Heymenue nmoarotoButh K paboTe yCTaHOBKY WM JabopaTopHOe 000pyI0BaHUE, IPOBECTH OMBIT, HEOOXOUMBIC pAaCUEThl MU MCIIOIb30BaTh
MOJTy4EHHbIEC JaHHBIC [T BBIBOJIOB.
Hebpexxnoe oTHOMIEHHE K 1a00paTOPHOMY 000PYOBAHUIO  U3MEPHUTEIBHBIM MTPHOOpaMm.

Heymenune onpenenuTts moka3zaHus U3MEPUTEILHOTO MPUOOpa.
Hapymenue tTpeOGoBanuii mpaBui 0€30MacHOro TpyZa Mpyu BHIMOTHEHUH SKCIIEPUMEHTA.

Hezpyovie omuuodxu

1. Herounoctu (popMyIHPOBOK, OMPEACIICHI, 3aKOHOB, TEOPUi, BHI3BAHHBIX HEMOJHOTONW OTBETA OCHOBHBIX IPHU3HAKOB ONPEIEIIEMOTO
noHsATHsI. OUIMOKY, BEI3BAHHBIE HECOOIIOICHUEM YCIIOBUN MTPOBECHUS OIBITA WM U3MEPEHUM.
2. OmmOKH B YCIOBHBIX 0003HAUYEHUSAX HA MPUHIUMUAIBHBIX CXeMaxX, HETOYHOCTH YEPTEkKEH, TpadKOB, CXEM.
3. Ilpomyck WM HETOYHOE HAMKMCAHWE HAUMEHOBAHUN €AMHUI (PU3MUECKUX BEIUYUH.
4. HepaunoHaiabHBIN BEIOOpP X0OAa PELICHHUS.
Heoouemui
1. HepaumoHnanbHble 3alIMCH MPY BBIUMCICHUSIX, HEpAI[MOHATIbHBIC IPUEMbI BBIYMCICHUH, TPE0Opa30BaHUM U PEIICHUS 3a]1a4.
2. Apudmernveckre OmMOKN B BBIYUCICHUSAX, €CIIU 3TH OMIHOKH Tpy00 HE UCKAXKAIOT PEaIbHOCTh MOJyYEHHOTO pe3yIbTara.
3. OrtnenbHbBIE TOTPEUTHOCTH B (OPMYIUPOBKE BOIIPOCA UIIM OTBETA.
4. HeOpexHOE BBITOJIHCHUE 3aIACEH, YUePTEeIKEH, cxeM, rpaduKoB.
5. Opdorpaduyeckue u MyHKTyallMOHHBIE OLITUOKU

9. Yueono — memoouueckuii Komniaexkm

1. ITepoimkun A.B., I'yrauk E.M. ®@usuka. 8 kinacc. — M.: [Ipocda, 2011

2.A.B.Ileppimkun. COopHEK 3a1a4 110 pusuke. 7-9 kmaccel. — M.; «Jk3ameny, 2014

3. IlpumepHsble TporpaMMsl 1o yueOHbIM npeameTtaM. Ousnka. 7 — 9 knaccsl: mpoekT. — M.: IIpocemienue, 2011

4. Bonkor B.A. YHuBepcalIbHBIE IOYpOUHBIC pa3paboTku 1o (pusuke: 8 kimacc. — 3 —e u3.. nepepadot. u gom. — M.: BAKO, 2012

5. A.E.Mapon, E.A. Mapon KoHTposbHble U camocTosITebHbIE paboThl 1o (usuke 8 kiacc: K yueOHuKy A.B. Ilepsimkuna. ®usuka. 8kiace. — M.:
WznarensctBo «/Ipodar» 2014.

6. H.K.Xannanos, T.A. XannanoBa «®u3uka» Tectsl k yueOnuky A.B.Ileppimknna «Pusmka. 8 kiacey», M. «lpoda», 2011

Cooeporcanue mamepuana Komniekma noaHocmvlo coomeemcmeyem IlpumepHoii npoepamme no ¢usuxe OCHO8HO20 00wje2o o00pazosanusl,
0bs3amenvHoMy MuHuMymy cooepicanus. Komniexm pexomenoosean Munucmepcmeom obpasosanusi PP

Konmponvho — usmepumenvuvie mamepuaivl, HANPAeiIeHHble HA U3VYEHUE VDOBHSL:

e 3HAHUH OCHOB (PM3UKHU (MOHOJOTHYECKHI OTBET, KCIPECC — OMPOC, GPOHTAIBHBIN ONPOC, TECTOBBIA OMPOC, HATMCAHUE U 3alUTa COOOIIEHUS

I10 33/1aHHOM TeMe, OObSICHEHHE HKCIIEPUMEHTA)

L4 l'lpHOﬁpeTeHHbIX HABBIKOB CaMOCTOSITEILHON U HpaKTHqCCKOﬁ ACATCIIbHOCTU yUallIUXCA (B XOJ€ BBIITOJIHCHU A J'Ia60paTOpHBIX pa60T " pCHICHUA

3a/1a4)



® pPa3BUTHIX CBOWCTB JIMYHOCTH: TBOPUYECKUX CIOCOOHOCTEH, MHTEpeca K H3YYCHHIO (PH3UKH, CaMOCTOSTEIBHOCTH, KOMMYHUKATHBHOCTH,
KPUTUYHOCTH, pedIeKcum.
Hcnonv3yemble mexnuyeckue cpeocmea
e IlepcoHanbHBII KOMIIBIOTED
e  MynbTUMEAUNHBIN TPOEKTOP
Hcnonv3yemble mexnoozuu’ 310poBbecOepexeHusi, IpodieMHOro o0yueHus, nearoruka COTpyIHNYECTBa, Pa3BUTHUS UCCIIEIOBATEIbCKUX HAaBBIKOB,
Qg epeHIIMPOBAHHOTO O1X0/1a B 00YYEHUH Pa3BUTHUS TBOPUECKUX CIIOCOOHOCTEH
Qopa3zosamenbHble OUCKU
Y4eOHbIe IEMOHCTPAIINH 110 BCEMY KypCY (U3HKH OCHOBHOM IMIKOJIBI ¢ TOAPOOHBIMU KoMMeHTapusiMu. DVD nuck.6 UMI] Apcenan obpazoBanus,
2012
IIpesenmayuu, co30anHvle YIUTEIEM U IETHMH B IIpOIecce 00pa30BaTeIbHOTO MPOIIecca M0 KaKA0H U3y4aeMoil Teme
Komnnexm gusuueckoeo I'MA 0bopyoosanus 0ns nposedenus 1a60pamopHuix pabom
Tabauywt
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