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ITosicHuTeIbHAA 3aNHCKA.
B copmepxanue ydeOHOro mnpenMmera, IUIAHUPYEMBbIE pe3yibTaThl §-9 KIIaCCOB BHECEHBI
KOPPEKTUPOBKH B CBSI3U C IPUBEIEHUEM JIaHHBIX pa3zenos B coorBercTBre POIT OOO0.

Pabouasi mnporpamma mno ¢u3MKe OCHOBHOr0 o00miero oopa3oBaHusi pa3paboTaHa B
COOTBETCTBUU ¢ TpeboBaHuaMu DeepanbHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOTO CTaH1apTa
OCHOBHOTO 00111ero oopaszosanus (ganee PI'OC O00) u OOII.
PaGouas mporpamMma coctaBiieHa Ha OcHOBe DyHJIaMEHTAJIBHOTO Sapa COAEpKaHUS OOIIETo
obOpazoBanusi u TpeboBaHuii K pe3ynbraTaM oOy4YeHHs, NpeAcTaBIeHHbIX B Cranmapte
OCHOBHOTO 0011ero 00pa3oBaHusi, IPUMEPHON MIPOrpaMMbl OCHOBHOTO OOIIero 00pa3oBaHUsl MO
¢u3uKe U aBTOPCKOM mporpammsl yueOHoro kypca pusuka A. B. Ilepsiikuna, E. M. 'yTHuK,
OCHOBHOM 00pa3oBaTebHON MporpaMmMbl OCHOBHOTO o01ero oopazoanusi ' BOY HCO «CKK»
TSt yaamuxcst 7-9 kiaccos. [Ipeanaraemast pabouast mporpaMmma peaau3yercs Mo yueOHukam A.
B. Ileppimknna «®uzuka» pis 7, 8 kinaccoB u A. B. Ilepeimkuna, E. M. I'ytHuk «®uzuka» ajist
9 kiacca.
[Iporpamma pa3paboTaHa ¢ y4eTOM M3MEHEHUH, MPOUCXOIAUIMX B oOIIecTBe U
0011e00pa3oBaTeIbHOM  IIKOJIE, C MEIbI0 COXPAaHEHHs EIWHOro 00IIe00pa3oBaTeILHOTO
npoctpanctBa Poccum B ycnmoBusix auddepeHnuaniy MKOILHOTO OOpa3oBaHMS M HOBHU3HA
npeiaraéMoil  MporpaMmbl COCTOMT B IIOCJEA0BAaTEIbHOM pPa3BUTUU HAEH T'yMaHU3alLUU
HIKOJIBHOTO (pU3WYECKOro 00pa3oBaHUs, HU3MEHEHHUE IleNied, IUIaHUPYEMBIX pe3yJbTaToB,
COJIpKAHUS U CIIOCOO0B O0YUYCHHS.

Pa3BuTre coBpeMeHHOro 00IIecTBa CTAaBUT Mepe] IKOJIbHBIM 00pa30BaHHEM KaueCTBEHHO
HOBBIE€ 1I€JIM: BOCIMTAHHWE M Pa3BUTUE JINYHOCTH, FOTOBOM K AaKTUBHOM JEATEIbHOCTH, K
JOCTHKEHUIO YCIIEXOB, OCYIIECTBICHIIO OTBETCTBEHHOTO MOBEICHUS B )KMU3HEHHBIX CUTYalIUAX.
Posib mkoNbHOM (M3WMKK B YCIOBHAX MOJCPHHM3AIMM OOpa30BaHMS IOCTOSIHHO BO3PAcTaeT,
(GYHKIMH YCIOXKHSIIOTCS, YCHIIUBAETCS ACSTEIbHOCTHBIN MOIX0 ] 00yUeHHUS.

[IpakTuyeckas HampaBICHHOCTb OOydYeHHs] (PH3MKH — 3TO IICHXOJIOTO-TIeJaroruveckas
KaTeropusi, OTpakalollas, C OJHOM CTOPOHBI, YCBOCHHME KOMIIOHEHTOB COZICpKaHHS
¢usnueckoro oOpa3oBaHus (YMEHUII B HEpa3pbIBHOM CBSI3M CO 3HAHUSMHU), a C JAPYro —
pa3sBUTHE MO3HABATEJIBHBIX CIIOCOOHOCTEH Yydalluxcs, OBJaJeHHE MeToJaMH (PU3UYECKOTO
no3HaHus. Bexymeln ¢opmoili yueHus MpH peanu3alMi MPAKTUYECKOM HANpaBIEHHOCTH
00y4YeHMsI BBICTYIIAET MpaKkTHUecKas padboTa.

Benyuiue nejieBble yCTAHOBKH B MpeaMeTe

Benyuiue nejieBbie yCTAHOBKH W OCHOBHBIE 0KUIaeMble Pe3yJabTaThl.

B pesynprare u3ydeHus (PU3MKHM OCHOBHOHM WIKOJIBI TOJIydaT [ajibHeWIIee pa3BUTHE
JUYHOCIHblE, PeYIAMUGHble, KOMMYHUKAMUGHble U NO3HABAMENIbHbIE YHUBEPCATbHbIE
yueoHnvle Oelicmeus, yueonas (obujaa u npeomemuas) u oouienonvzoeamenvckans HKT-
KOMNEmeHmHOCmy  00yuaouwjuxca,  COCTaBISIONIAE  IMCHUXOJIOTO-TIEAArOTHUECKYI0 |
WHCTPYMEHTAIFHYI0 OCHOBBI (OPMUPOBAHUS CHOCOOHOCTH U TOTOBHOCTH K OCBOCHHIO
CUCTECMATHYCCKUX 3HaHPII>i, HUX CaMOCTOATCIbHOMY IOIOJHCHHUIO, INCPEHOCY W HHTETPAlU,
CIIOCOOHOCTH K COTPYIHHUYECTBY W KOMMYHHKAIIUH, PEHICHUIO JMYHOCTHO M COI[HAIBHO
3HAYUMBIX MPOOJIEM U BOILIOLIEHUIO PELIEHUI B MPAaKTHUKY; CIOCOOHOCTH K CaMOOpraHU3alluy,
CaMOPETYIISIIIAH U PEPIICKCHH.

B xome w3ydeHus (U3MKK CpelCcTBAMH Y BBITYCKHHKOB OYIyT 3aJ0XKCHBI OCHOBbI
dopmanvro-nozuueckozo mviuinienus, peghnexcuu, uTo OyeT CrIocCOOCTBOBATH:
¢ IOPOKACHUIO HOBOI'O TUIIA MMO3HABATCIIBHBIX MHTECPCCOB (I/IHTepeca HE TOJIBKO K CbaKTaM, HO U
K 3aKOHOMEPHOCTSIM);

* PacUIMPEHUIO0 M TIEPEOPUEHTAIINN Pe(ISKCUBHON OIIEHKH COOCTBEHHBIX BO3MOXKHOCTEH — 3a
npeenbl y4eOHOM AeITeTbHOCTH B c(hepy CaMOCO3HAHUS;



* GOpMHUPOBAHUIO CIIOCOOHOCTH K IIEJICTIONIATAHHUIO, CAMOCTOSITENILHOW ITOCTAHOBKE HOBBIX
y4eOHBIX 3a71a4 U MPOCKTUPOBAHUIO COOCTBEHHOM YUCOHOU NeATETLHOCTH.

B xone uzydenus pusuku oOydaroumecss npuodpemym onvim npoeKmHoll 0essmeabHoCmu
Kak 0co0oii (Gopmbl ydueOHOW pabOTHI, CIOCOOCTBYIOIICH BOCIHMTAHUIO CAMOCTOSTEIHHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIICHUI0O MOTHUBAUUU U SPPEKTUBHOCTH Y4eOHOI
JESTEIIbHOCTH; B XOJI¢ pealH3allii MCXOJHOTO 3aMbICIa HA MPAKTHYECKOM ypPOBHE OBJIAJCIOT
yYMEHHEM BbIOMpaTh aJeKBaTHBIE CTOALICH 3a/laue CpeacTBa, IPUHUMATh PEUICHHs, B TOM YHUCIIE
U B cUTyanusx Heompeaen€HHocTd. OHU TONy4aT BO3MOXKHOCTH Pa3BUTh CIIOCOOHOCTH K
pa3paboTKe HECKOJIbKHUX BapUAHTOB PEUICHHM, K MOMCKY HECTaHAAPTHBIX PEIICHUH, MOUCKY U
OCYIIECTBIICHUIO HAaN0O0JIee TPUEMIIEMOTO PEIICHUS.

B xoxe mnaHupoBaHHS UM BBINOJIHEHHUS Y4YEOHBIX HCCIEAOBaHUN OOydYaromuecs OCBOSIT
YMEHHUE Onepuposams  cunome3amu KaK OTIWYUTEIBHBIM HHCTPYMEHTOM  HAYYHOTO
paccyXIeHus, NPUOOPETYT ONBIT PEHICHHS] WHTEIICKTYyalbHBIX 337a4 Ha OCHOBE MBICICHHOIO
MOCTPOCHUS PA3TMYHBIX TPEOI0KEHUHN U UX MOCIEYIOIIEeH TPOBEPKHU.

B pesynbrare meneHanpaBlieHHON Y4eOHOU NEATENbHOCTH, OCYLIECTBISEMON B (opmax
YuebHO020 uUccied08anus, yuebHo2co npoekma, B XOIE OCB0€HUS CUCTeMbl HAYYHbIX NOHAMUL Y
BBIMYCKHUKOB OyIyT 3aJI0KECHBI:

* MOTPEOHOCTh BHHUKATh B CYTh H3Y4aeMbIX NPOOJIEM, CTaBUTh BOIPOCHI, 3aTPardBarOIIHC
OCHOBBI 3HaHU, JTUYHBIN, COLIMATBHBIN, UCTOPHUUECKUN KUZHEHHBIN OIIBIT;

* OCHOBBI KPUTHYECKOTO OTHOIICHHUS K 3HAHUIO, )KU3HEHHOMY OIIBITY;

* OCHOBBI IIEHHOCTHBIX CYXJICHUN U OLICHOK;

* YBXCHHE K BEIUYHMIO YEIOBEUECKOTO pazyMma, IMO3BOJISIONIETO MPEOJI0JIEBATh HEBEKECTBO H
NpelpaccylKd, pa3BUBaThb TEOPETUYECKOE 3HAHWE, MPOJABUraThCS B  YCTAaHOBICHUU
B3aMMOITIOHMMAHHS MEXTy OTICIIBHBIMH JIFOJIbMU U KYJIbTypaMUu;

* OCHOBBI NMOHUMAaHUS MPUHIUIIUATHHON OTPAaHMYEHHOCTH 3HAHUS, CYIIECTBOBAHUS PA3TMYHBIX
TOYCK 3PCHUS, B3TJISIOB, XaPAKTEPHBIX IS PA3HBIX COMMOKYIBTYPHBIX CPEJl U SITOX.

Ha ypokax ¢usuku Oynmer mpomomkeHa paboTa mo (GOpPMHUPOBAHHUIO U PA3BUTHUIO OCHO8
yumamensckoi Komnemenyuu. OOydaromMecs OBIAACIOT YTEHHEM KakK CpPEICTBOM
OCYIIECTBIICHUS] CBOMX JalIbHEHIINX TUIAHOB: MPOJOHKEHHsSI 00pa30BaHUs U caMO00pa3oBaHus,
OCO3HAHHOTO TUTAHUPOBAHHS CBOETO aKTYaJILHOTO W TIEPCIEKTHBHOTO Kpyra YTCHHUS, B TOM
YHclie JOCYTOBOTO, MOATOTOBKH K TPYAOBOH U COIMANBHOW NEATETHHOCTH. Y BBITYCKHHUKOB
Oyzer cGopMHpOBaHA HOMPEOHOCMb 6 CUCMEMAMUYECKOM YmeHUl KaK CPEICTBE TO3HAHUS
MUpa ¥ cedsl B 9TOM MUpPE, TapMOHHU3AIIUY OTHOIIEHUH YeloBeKa U 00IIecTBa, CO3JaHIH o0pa3a
«IMOTPEOHOTO OYAYyIIEroy.

Llenu uzyuenus (hu3uKM B OCHOBHOM IIKOJIE CIEAYIOIIHUE:
® pa3BUTHE UHTEPECOB W CIOCOOHOCTEH ydaluxcs Ha OCHOBE TepeJavyd WM 3HAHUU U OIbITa

MMO3HABATEJIbHON ¥ TBOPUYECKOMU JIEATEIIbHOCTH;
¢ TIOHMMaHHE YYallUMHCS CMBICIIAa OCHOBHBIX HAYYHBIX TOHATUH U 3aKOHOB (DU3HKH,

B3aMMOCBSI3H MEXKIY HUMU;
¢ (OPMHUPOBAHHE Y YIANTUXCS MMPEACTABIICHUH O (PU3HUECKOM KapTHHE MUPA.

JlocTrxkeHne STUX 1enei ooecrnednBaeTcs pEeIeHHeM CIEeYIOMNUX 3a/4a4:

1) yueOHO-TI03HaBaTEIbHBIE 3aa4H, HAlIPaBJICHHBIC HA ((OPMUPOBAHHE U OI[CHKY YMEHUH U
HABBIKOB, CIIOCOOCTBYIOIIUX OCBOEHHIO CUCTEMATHYECKUX 3HAHU, B TOM YHCIIE:

— NePBUYHOMY O3HAKOMIEHUI0, OMpadomKe U OCO3ZHAHUIO MEeOPemuyeckux mooenel u
nonsimuti (OOIIeHayYHbIX U 0a30BBIX JUUIsl JAHHON 00acTH 3HAHHUS), CIMAHOAPMHBIX AI2OPUMMO8
u npoyeoyp;

— BbIABNIEHUIO U OCOZHAHUIO CYWHOCMU U 0COOeHHOCmell U3y9aeMbIX 00BEKTOB, MTPOIIECCOB
U SBJICHUH JIGWCTBUTEIBHOCTH (TIPUPOHBIX, COIUAIBHBIX, KYIbTYPHBIX, TEXHUYCCKUX U Jp.) B



COOTBETCTBUH C COJEP>KAaHHMEM KOHKPETHOTO Y4eOHOTO MpEeAMETa, CO30aHUI0 U UCNOAb308AHUIO
Mooeeli N3y4aeMbIX 00bEKTOB M MPOIECCOB, CXEM;

— BbIABNICHUIO U AHAAUZY CYUECHIBEHHBIX U YCMOUYUBLIX CEA3CU U OMHOWIEHUL MEXKIY
00BEKTAMHU U MPOLIECCAMHU;

2) yueOHO-TIO3HABaTE/IbHBIC 3a]1auy, HAlPaBJICHHbIC HA (JOPMHPOBAHHE M OICHKY HaBBIKA
CaMOCTOAATEIbHOI0 NPHOOpeTeHHus, NepeHoca W HHTerpalMM 3HAHMI Kak pe3yibTara
MCIIOJIb30BaHUsl 3HAKO-CUMBOJIMYECKUX CPEJCTB U JOIMYECKHUX OIEpaluil CpaBHEHUs, aHAJIM3a,
CHHTE3a, 0000IEeH!s], UHTEpIPETalluY, OLEHKH, KJacCu(UKalUU 110 POJOBUOBBIM IIPU3HAKAM,
YCTQHOBJICHHSI AHAJOTMA M TPUYUHHO-CIEJCTBEHHBIX CBS3€H, IOCTPOCHHS PACCYXKICHH,
COOTHECEHMsI C M3BECTHBIM; TpeOyroliue OT ydamuxcs Oojee TIIyOOKOro IMOHMMaHUsS
U3YYEHHOTO W/WIM BBIABMDKEHHUS HOBBIX JUISI HMX MJCH, MHOM TOYKH 3pEHHUs, CO3/IaHUS WU
UCCIIeIOBaHMUs HOBOM MH(pOpMaIy, NpeoOdpa3oBaHMs U3BECTHOM MH(OpMAIMH, NPEACTaBIECHUS
e€ B HOBOH (opme, TIepeHoca B UHOM KOHTEKCT U T. 11.;

3) yuyeOHO-IIpaKTHYECKHE 3a/1aud, HalpaBieHHble Ha ()OPMUPOBAHHE M OIICHKY HaBbIKA
pa3peleHusi MPo0JeM/TIPOOIEMHBIX CUTYaIMid, TpeOyIOmue MPUHATUS PEIICHHUS B CUTyalluu
HEONpeaeIEHHOCTH, HampuMmep, BblOOpa WM pPa3pabOTKU oONTUMalbHOro JuO0 Haumboiee
3pPEKTUBHOTO pEHICHUs, CO3JaHHs OOBEKTa C 3aJaHHBIMH CBOICTBaMH, YCTAHOBIICHHS
3aKOHOMEPHOCTEN WM «yCTPaHEHHs HEMOJIaJ0K» U T. I1.;

4) y4eOHO-IIPaKTUYCCKUE 3aJaul, HaIpaBlICHHbIC HAa (OPMUPOBAHUE M OIICHKY HAaBbIKA
COTPYAHUYECTBA, TpeOyIoIIUe COBMECTHONH padOThl B mapax WM IpyIax C paclnpeieieHueM
poueit/pyHKIUH U pa3/ieIeHHeM OTBETCTBEHHOCTH 32 KOHCUHBIN PEe3yJIbTaT;

5) yueOHO-IIpaKTHYECKHE 3a/1aud, HalpaBieHHbIe Ha ()OPMUPOBAaHHE M OIICHKY HaBbIKA
KOMMYHHMKAIMU, TPEeOYIOUINE CO3AaHUS MUCHMEHHOTO WJIM YCTHOTO TEKCTa/BBICKA3bIBAHUS C
3aJJaHHBIMM  [IapaMeTpaMu: KOMMYHHMKAaTHBHOM 3ajadel, TemoHl, o00b&éMOM, ¢dopmaTom
(HampuMep, COOOIICHUsI, KOMMEHTapusl, MOSICHEHNUsI, TPU3bIBA, MHCTPYKLNHU, TEKCTA-OMUCAHUS
WIA TEKCTa-pacCyXJIeHHs, (QOPMYJIUPOBKM M OOOCHOBAHUS THUIOTE3bl, YCTHOIO HJIHU
MUCBbMEHHOTO 3aKJIOYEHMsI, OTYETA, OLEHOYHOTO CYXACHUS, apryMEHTHUPOBAHHOTO MHEHHS U
T. 1L.);

6) yueOHO-TIpaKkTHUeCKHe W  y4eOHO-TIO3HABATENIbHBIC — 3a/1a4d, HAIlpaBJCHHbIE Ha
dopMHpOBaHHE U OLEHKY HaBblKa CAMOOPIraHMU3allMM W CaMOPeryJsiuM, HaJesIolme
ydamuxcst QyHKIUSIMHA OpraHN3alliy BHITIOTHEHUS 33aHUs: TUIAHUPOBAHUS ATAIIOB BHITIOJTHEHUS
paboThl, OTCIIEKMBAHUS TPOJBM)KEHUS B BBINOJHEHUU 3aJlaHMsl, COOMIOACHUS Tpaduka
MOJATOTOBKU U IMPENOCTABIICHUS MaTEpHUaJIOB, MOMCKAa HEOOXOIMMBIX PECYPCOB, paCIpeieIeHHs
00s13aHHOCTEH U KOHTPOJIsl KAUeCTBA BBINOJIHEHUS paboThI;

7) yueOHO-TIpaKTHUECKHEe W  y4eOHO-TIO3HABATENIbHBIC — 3a/1aud, HAIlpaBJICHHbIC Ha
dopmHupoBaHHE M OLEHKY HaBblka peduiekcun, dYro TpedyeTr OT 0OydaroumMxcs
CaMOCTOSITEJIbHOW OILIEHKHM WM aHaliu3a COOCTBEHHON y4eOHOW NeATeNbHOCTH C TO3UIUN
COOTBETCTBUSl MOJYYEHHBIX pe3yJbTaTOB y4yeOHOM 3ajade, LEIsIM M crocodaMm JIeHCTBHIA,
BBISIBIICHHSI TIO3UTHUBHBIX M HETaTUBHBIX (DAKTOPOB, BIHSIOMIMX HA PE3yJabTaThl M KauecCTBO
BBITOJIHEHUS 33JaHUsl W/WIIM CaMOCTOSITEIbHOM MOCTAHOBKM Y4eOHBIX 3a/au (Hampumep, 4To
HAJI0 U3MEHUTb, BBITIOJIHUTH MO-JIPYTOMY, TOTIOJIHUTENEHO Y3HATh U T. 11.);

8) yueOHO-nIpakTHUeCKHEe W  y4eOHO-TIO3HABATENIbHBIE 3a/1auyd, HAIlpaBJICHHBIE Ha
bopMUpOBaHNE 1EHHOCTHO-CMBICJIOBBIX YCTAHOBOK, 4YTO TpeOyer oOT oO0ydJaromuxcs
BBIPQKEHUS 1IEHHOCTHBIX CYKIACHUH W/HIM CBOEH Mo3uiuu mo oOcyxkaaeMoil mpobieme Ha
OCHOBE UMEIOUINXCA TMPEACTaBICHUN O COLMaIbHBIX W/WIM JMYHOCTHBIX LEHHOCTSX,
HPAaBCTBEHHO-3TUYECKUX HOPMAaX, JCTETUYECKUX LEHHOCTSAX, a TakXke apryMeHTaIluH
(TTOSICHEHUST MJTH KOMMEHTAPHsI) CBOCH TIO3HIINH HITH OIICHKH,

9) yueOHO-TIpaKTHUYECKHE 1 y4eOHO-TI03HABATEILHBIC 3a/1a4H, HAIPaBJICHHBIC Ha ()OPMUPOBAHUE
u onesky HKT-kommerenTHOCTH  oOyuyawomuxcsi, TpeOyromue  MeIarorudyecku
nenecoobpasHoro wucnonb3oBanuss MKT B nemax mnoseimeHus 3¢@ekTuBHOCTH TMpolecca
GopMHpOBaHUS BCEX IEPEUYNCICHHBIX BBIIIE KIIOYEBBIX HABBIKOB (CAMOCTOSITEILHOTO



npuoOpeTeHusl U mepeHoca 3HaHUM, COTPYIHUYECTBA M KOMMYHHKAIIMU, PELICHUs MpoOieM U
caMOOpraHu3anuy, pe(rekcu U IEHHOCTHO-CMBICIIOBBIX OPUEHTAIIMM), a TakKKe COOCTBEHHO
HaBBIKOB Hcnoab3oBanus UKT
Konkperuzauus mesieii 00y4eHusi ¢ yueTroM o0pa3oBaTeIbHOI0 yUpeKIeHH .

OOpa3oBarenbHblil NPOLIECC B HAIIEH IIKOJE OPUEHTHUPOBAH HA JOCTHKEHHUS KauecTBa
0o0yyaroIuxcsl B yCIOBHUAX MOJEpHHU3alMU 0Opa30BaHUs, ¢ BHEAPEHUEM B MPAKTUKY LIKOJIbI
3/10pOBbeCOEpEraroItX, JUUHOCTHO - OPUEHTUPOBAHHBIX TeXHOJOruil oOyueHus. [loatomy Ha
JAHHOM cTyneHu oOpa3zoBaHMsl Ul ydamuxcs 7-9 kiacca, 3TOT NpeAMET SIBISIETCS OCHOBOM
pa3BUTUS TI03HABATEJIbHBIX JACHCTBUN, IEPBYIO OYEpElb JIOTUYECKUX, IPAKTUYECKUX MU
QITOPUTMUYECKHUX, & TaK K€ YCTOMYMBBIX BBIUYMCIIMTEIBHBIX HABBIKOB, PEIICHHUIO TEKCTOBBIX
3amad. JlOMOJMHHUTENbHBIMU LedsiMH 0o0yueHus: ¢usuke B KyrmyeBckoit cpenHeil mikoine
SBJISIIOTCSI UCIIOJIb30BaHUE KPAeBEJUECKOr0 MaTeprala U HalpaBiIeHUe 0OyueHHs yJyalluxcs Ha
cucreMmy npodoOpazoBanus. I[IpUMEHSAIOTCS MPOEKTHAs M UCCIEAOBATENbCKAs JIEATEIbHOCTD,
9KCKYpPCHUH, HUCIIOJIb3YIOTCS JIONOJIHUTENbHAS JIUTEpaTypa U yueOHbIe TOCOOHUS.

JlocTHKeHe THX LeJiel o0ecnieYuBaeTCsl pelieHueM CJIeyIoIuX 3a1a4:
o 3HAKOMCTBO YYaIllUXCSA C METOJOM HAY4YHOI'O IIO3HAHUSA M METOJAaMHU HCCIEIOBAHUS
00BEKTOB U SIBJICHUN IPUPO/IBI;
o nproOpeTeHne yJalyuMucs 3HaHUH 0 MEXaHUYECKUX, TEIIOBBIX, 3JIEKTPOMArHUTHBIX
Y KBAaHTOBBIX SIBICHUSX, PU3NUECKUX BEIMUMHAX, XapaKTEPU3YIOIUX 3TH SBJICHUS;
o (opMUpOBaHKE Y YYaLIUXCsl YMEHUN HAONI0AATh MPUPOIHBIE SIBICHUS U BBIIOIHSITD
OMbITHl, Ja0OpaTOpHble pPadOThl M 3KCHEPUMEHTAIbHbIE HCCIIEJOBAHUS C MHCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX PUOOPOB, NIMPOKO MPUMEHSIEMBIX B IPAKTHUECKON XKU3HHU;
o OBJIQ/ICHUE YYAIIMMHUCS TAaKUMH OOIICHAYYHBIMH TOHSATHSAMH, KakK MPHPOTHOE
SIBJICHHE, AMIIMPUYECKN yCTAHOBJICHHBIN (pakT, mpolieMa, TUIOTe3a, TEOPETUYECKUI BBIBOJ,
pe3yJIbTaT 3KCIEPUMEHTAIILHON IIPOBEPKHY;
o NOHMMAHHUE y4yallUMHUCS OTJIMYMN HAy4YHbIX JI@HHBIX OT HEIPOBEPEHHOMN
uHpOpPMALUK, IIEHHOCTH HAayKd Uil YIOBJIETBOPEHHS OBITOBBIX, IPOU3BOJICTBEHHBIX U
KYJBTYPHBIX TOTPeOHOCTEH yenoBeka.
OO0mas xapakrepucTuka yueOHOro Kypca:

HIkonbHBIA Kypc (U3MKH — CHUCTEMOOOpa3yIOIUi 1JIi €CTECTBEHHOHAYYHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI, JISKAIME B OCHOBE MUPO3JIaHUs, SIBJISIIOTCSI OCHOBOM coziep-
KaHMS KypCOB XMUMUH, OHOJIOTHH, Teorpaguu U acTpoHOMHUH. PHU3MKa BOOPYKAET IIKOJIBHUKOB
HAayyHbIM METOJOM I[IO3HAHHSA TMO3BOJSIOUIMM IOJy4YyaTh OOBEKTHUBHBIE 3HaHUA 00
OKPY’KarOIllEM MUDE.

B 7 n 8 xnaccax nmpoMcxXoJIuT 3HAKOMCTBO C (pU3MUECKUMHU SIBJIEHUSMHU, METOJIOM HAay4YHOTO
NO3HaHUs, (GOPMUPOBAHUE OCHOBHBIX (PU3MUYECKUX MOHATUH, MPUOOpETeHNEe YMEHUI U3MEPATh
¢u3nyeckne BETUYMHBI, TPOBOAUTH J1a0OPAaTOPHBIM SKCHEPUMEHT IO 3aJaHHOW cxeme. B 9
KJlacce HaYMHAeTCsl M3yUYE€HUE OCHOBHBIX (DU3MYECKHUX 3aKOHOB, J1a0OpaTopHble paboThl CTaHO-
BATCS 00JI€e CI0KHBIMU, IIKOJILHUKH YYaTCs IUIAaHUPOBATh SKCIIEPUMEHT CaMOCTOSTENBHO.

O01mas xapakrepucTuka y4e0HOro npouecca.
Tunsl ypokos:
YPOK M3Y4YE€HHE HOBOT'O MaTepHala;
YPOK COBEPLIEHCTBOBAHUS 3HAHWM, YMEHUI U HaBBIKOB;
YPOK 00001IIeHHsI ¥ CCTeMaTHU3allii 3HaHUH, YMEHUI U HaBBIKOB,
KOMOWHUPOBAHHBIHN YpOK;
YPOK KOHTPOJISI YMEHHUI U HaBBIKOB.
Buasl ypokos:
ypoK — Oecena
71a00paTOPHO-TIPAKTHUECKOE 3aHATHE
YPOK — 3KCKYpCHs



® YpOK — urpa
® BBITIOJIHECHUE YIEOHOTO MPOCKTA
MeToabl OpraHu3anum U OCylIeCTBJIEHHUS YUeOHO-TI03HABATEIbHOM esITeJIbHOCTH:

1. CrnoBecHble, HarJIsiAHBIC, MPAKTUYECKUE.

2. NHIyKTUBHBIC, IETYKTHBHBIC.

3. PenpoaykTuBHBIE, TPOOIEMHO-TIOUCKOBEIE.
4. CamocTosTeIbHBIC, HECAMOCTOSITCIIbHEIC.

MeTtoabl KOHTPOJII U CaAaMOKOHTPOJISA 3a 3(1)(1)€KTHBHOCTL]O y‘leﬁl—[o-l’lo:&ﬂaBaTeJ’leOﬁ
ACATECJIbHOCTH:

1. YCTHOTO KOHTPOJISI B CAMOKOHTPOJIS.

2. [TucbMEHHOTO KOHTPOJISI K CAMOKOHTPOJISL.

3. JIabopaTopHO-PAKTUYECKOTO (MTPAKTUIECKOT0) KOHTPOJIS U CAMOKOHTPOJISL.
IMenarornyeckue TEXHOJIOTHH:

1. Pa3BuTHE KPUTHYIECKOTO MBITILIICHUS.

2. JIMYHOCTHO-OPUEHTHUPOBAHHBIN

3. [IpoekTHas nesaTeaTbHOCTh

4. OMNBITHO - SKCIIEpUMEHTAIbHAS PadoTa.

5. TexHOJIOTHS KOMMYHUKATHUBHOTO OOYYEHHUsI Ha OCHOBE CXEMHBIX M 3HAKOBBIX MOJIEIICH

y4eOHOT0 MaTepuaia.

6. [IpoektHble TBOpYeckue TexHONOTHH (MeETOJ TIPOGKTOB B  TEXHOJOTHYCCKOM

00pa3oBaHUM IIKOJIbHHKOB).

7. KoiutektuBHOE TBOPUECTBO.

OTtpaboTKa (heHOMEHOJIOrMYECKOro 1M0AX04a B 00y4yeHHH, B KOTOPOM Ba)KHYIO POJIb UIPAIOT
pearbHbIe JKCIEPUMEHTHI, a (U3NYECKUE TOHATHS M 3aKOHBI CTPOATCS HE aOCTPaKTHO-
MaTeMaTHYeCKH, a B HEMOCPEACTBEHHOW CBSI3UM C HaOJIOJaeMbIMHM SIBICHUSAMHU (TO €CTh
peanu3anys NpUHLIKIA: CHavyama - "gusndeckuii cMbIch" - KOHKpeTHas (hu3ndecKast CUTYaIHst
HaOJIr01aBIIeroCs SIBJICHUS, a 3aTEM - JIeKBaTHOE 3TOMY "CMBICITY" TIOHATHE).

. [lonck mpOCTBIX, HAIMAOHBIX M COACPKATEIBHBIX 3KCIEPUMEHTOB . H3roroBieHue
IPOCTOr0 000PYAOBAHUS U3 MOAPYUHBIX MaTEPHUAJIOB.
. IlepepaboTka copepkaHusl Kypca B HalpaBJIEHMH €ro pasrpy3kd M OJHOBPEMEHHOIO

yIIIyONeHUsT B KOKIYI0 H3ydaeMylo TeMy. DK3eMIUIPHBIA MPUHLIUI O0TOOpa W TPYNIUPOBKU
coJiepkaHus (00yueHue Ha y3JI0BbIX IpumMepax). KoHueHTpauus Marepuana BOKPYT OCHOBHBIX
TEM.

o Omnopa Ha peajibHbIE BO3PACTHBIE BOZMOKHOCTH M CLIOCOOHOCTH YYalIUXCs U KJIACCOB.

o Ilouck conepxanus 00pa3oBaHMs, 3aTParvBaIOLIETO HMHTEPEC KaXKJIOro Y4YEHHKA
(Cozlepmamero ACIICKT B3aMMOOTHOHICHUA YCJIIOBCKA, MPUPOJAblI MU TCXHHUKW Ha PA3JIMYHBIX
YPOBHSIX: XYI0’KECTBEHHOM, H300pETAaTENbCKOM, SKOJIOTHYECKOM M T.J.). CBs3b C JKU3HBIO U
MPAKTHUYECKasi HallPaBJIEHHOCTh («(PHU3UKa MOBCIOAY BOKPYT HACH).

o Opranu3anus Takux CUTyalui 00y4eHus, B KOTOPIX 3HAHUS HE COOOIAIOTCS B TOTOBOM
BUJC, HO JOOBIBAIOTCSA uepe3 INOCTAaHOBKY M peEIIeHue Y4eOHbIX MpobieM, Hampumep, B
mpouecce MPOAYKTHUBHOTO — JHaliora. OBPUCTUYECKUH  METOJ  HW3Yy4eHHs MaTepuana,
npoOJIEeMHBIH, MTOUCKOBBIN, TUAAKTUYECKHE UTPBI, MO3TOBOM IITYPM U JIp.

. [Iproputer CcaMOCTOATENbHOW NEATENbHOCTH YyYallMXCi B Pa3InYHbIX (opMax:
NpaKkTUYecKas JesITeIbHOCTh (MCCIEI0BATEIbCKUE OSKCIIEPUMEHTHI); aHAJIW3 HCTOYHHMKOB
(HayYyHO-TIONYJISIPHBIX CTaTeH, XpeCTOMAaTUWHBIX TEKCTOB); PEILICHUE 3a/1a4.

. Pa3pabotka u peanu3zanus pa3IUYHBIX YYEOHBIX NPOEKTOB, KaK BaKHOH (HOPMBI
CaMOCTOSITeNIbHON yueOHOM padoThI.
o Onopa Ha pa3nuyHble CHOCOObI MOHUMaHMS (PU3MYECKUX 3aKOHOB M BO3MOXKHOCTHU

pa3BUTHS PA3UYHBIX BHUAOB MBIIUIEHUS (HArIsgHO-00pa3Horo, (opMaabHO-IOIHYECKOTO,
KOHKPETHO-OIIEpallMOHAIbHOTO0, UHTYUTUBHOTO).



o WHTeHCcuBHAS SKCIIepUMEHTalbHass padoTa M W3rOTOBICHHE IPOCTOTO 00OpYyIOBaHHUS
CaMMMU y4allUMHKCS; CO3/1aHue KaOMHEeTa-MacTEpPCKOM.
. JomamHuii skciepuMenT. HeoOxonumo mepeHecTH mpoOiieMy COBEpUICHCTBOBAHUS
y4e€0HOr0 SKCIIEPUMEHTa B Ty IUIOCKOCTb, I/I€ 3HAUUTEIILHOE BHHUMAHME YJIEISETCS €ro
COJepXKATENbHOM W SMOLIMOHAIBHOM CTOpOHAM, IZl€ Ydaliuecs HMeIun Obl BO3MOXKHOCTb
CaMOCTOSITEJIbHO IIPOBECTH HCCIIEJOBAHME U «OTKPBITb» 3aKOH, IOJIb3ySIChb IIPU ITOM
CTPYKTYPHBIMH 3JIEMEHTAMHU METOAOJIOIMHM HAy4yHOIro IO3HaHus. B 3Toil cBA3M ocoOyro
[EHHOCTh NPUOOpeTaeT JOMAIlHAS SKCIEPUMEHTATbHO-UCCIEI0BATEIbCKAs eI TeIbHOCTD
ydJalmuxcs C IOATOTAaBIMBAEMOr0 YYHUTEIEM Ha OCYIIECTBISIEMBIA YYallUMCS B €rO
NOBCEIHEBHON JKM3HU. OJHMM U3 BHUJOB CaMOCTOSITEIBHOM 3KCIEPUMEHTAIBHON paboThl
y4alluxcsl sBJSETCs JOMAIIHsS SKCIepUMEHTaldbHas padora. JloMallHsAs 3KCIEepUMEHTaIbHAs
JESTEIIbHOCTh yYaIIUXCS — 3TO MPOBEJCHUE OIBITOB, HAOIIOACHHUI ¥ JIa0OpaTOPHBIX padoT,
BBIMOJIHAEMBIE ~ y4YaIlUMHUCA  CaMOCTOSITEJIBHO B JIOMAIIHUX  YCJIOBUAX, HCIOJIB3YS
U3TOTOBJIEHHbBIE HMMM CaMHMHM IpPUOOpPHI, € LEIbI0 yIOBJIETBOPEHUSI IO3HABATEJIbHBIX
norpeGHoOCTeH (MHTEepeca) U B COOTBETCTBUM € JIOTUKON MBICIUTEIbHBIX IIPOLIECCOB
o PabGora c opapeHHpIMM aeThbMH. B Kiaccax Bcerga ecTh ydalimecs, KOTOpBIE
MHTEPECYIOTCSl IPEJAMETOM Ha IIOBBIIIEHHOM YPOBHE MJIs TaKUX Yydyalluxcs HEoO0XOAMMO
OpraHu3oBaTh pabOTy @O peanu3aluu MOTpeOHocTed Takux ydammxcs. Jlig  3toro
OpPraHU3yeTCsl Y4acTHE B PA3JIMYHBIX KOHKYypcaxX, KOH(PpEPEHIUAX W ONMMITHANaX. YUaCTHIO B
9THX HNPOEKTax NpEeALIeCTBYeT HMHIMBHIYyajdbHas paboTa ¢ y4yallUMHUCS IO OIpPEIeIIEHHOMY
MapLIpyTy, UHAMBUAYaAJIbHbIE KOHCYJbTAllMU, PYHIOBbIE JUCKYCCUM U MO3TOBBIE IITYPMBI.
[Tosre3HBIMU SABIAIOTCA NUCTAaHUMOHHBIE OJMMIINA/BI Y4aCTUE, B KOTOPHIX MO3BOJISET IIOBBICUTH
CaMOOLIEHKY, OIIYTUTh IPUYACTHOCTh K COOOIIECTBY YBJIEKAIOIIUXCS (PU3MKOM, MOOOIIAThCA ¢
YYEHHKaMM YyBIIEKAOUIMMUCA (U3MKOM, MOOOLIaThCs C IpernojaBaTess MU BEIyLIMX BY30B
cTpanbl. [ ygacTust B olMMIHMagax HEOOXOIMMO MPOBOIUTH IMOATOTOBUTEIBHYIO paboTy ¢
y4YalIMMHCs, IPOMTH BMECTE C YYEHUKOM IPOLEAYPY PETUCTPALUU, U3YYUTh MHCTPYKLHU JUIS
YYaCTHHUKOB, MPOpabOTaTh TEXHUYECKYIO YacTh U WCKIIOYEHHUS HETPEIBUACHHBIX OMIMOOK,
IIPOpEIaTh 3aJaHusl IPOLUIBIX JIET.
o BHeypouHble 3aHATHS NMPU3BAHBI CIIOCOOCTBOBATH MOBBIIICHUIO MHTEpPECA K U3YYEHHUIO
(Gu3MKY, Pa3BUTUIO MO3HABATENIbHBIX M TBOPYECKMX CHOCOOHOCTEH Yy OJHUX Yy4alluxcs M
YIOBJIETBOPEHUE WHIMBUYaJbHOTO HHTEpPECAa YyYalMXCi K MPAKTUYECKUM IPUIOKECHHUIM
Gu3MKK B MPOIECCE CaMOCTOSITENIbHON I03HABAaTEIbHOM M TBOPYECKOW AESITENBbHOCTH NpU
IIPOBEJEHUH SKCIIEPUMEHTOB U MCCIEN0BAaHUN y IPYIUX ydamuxcs. JloCTHKEHHIO 3THX 1IeJIed B
OonbiIeld Mepe CIOCOOCTBYET MPOIECC CaMOCTOSITENIbHOTO IO3HAHUS MHpa, a He IMpolecc
nepejayd roToBbIX 3HaHWM. [103TOMy Ha 3aHATHSAX AJIEKTHBHBIX KYpPCOB, IPU OpPIraHU3ALMH
CaMOCTOSITENIbHOM pa0OThl ydaluxcsl HaJ WHAMBUAYAJIbHBIMH HCCIEIOBAaTEIbCKUMHU WIIN
KOHCTPYKTOPCKMMH TPOEKTaMHU L€JIeCO00pa3HO BO3MOXKHO 4Yallle CTaBUTh IIKOJbBHUKA B
MOJIO’KEHUE HE CIIyIaTes, a TOKIaJ4iKa, IepBOOTKpbIBaTeNs, n300peratesis. CaMOCTOSTENbHO
oOHapy’KuB sIBJICHUE, OTKpbITOe ApxumenoM, HetoToHoM nim ®apazgeeM 3a MHOTO JIET JI0 HETO,
YUEHUK HCIBITHIBAET SMOIMOHAIBHBIA MOAbeM. Takue BHEYypOUHBbIE 3aHSATUS BOCHHUTHIBAIOT
YyBCTBO YBEPEHHOCTU B CBOMX CHJIaX M CIIOCOOHOCTSIX, pa3BUBAIOT MHTEPEC K BHUMATEIbHOMY
PacCMOTPEHUIO MPUBBIUHBIX SBJIEHUI, TPEIMETOB.

Jlornueckue cBfA3M JTAaHHOTO NpEAMETa C OCTAJIbHBIMHM IpeIMeTaMHU Y4eOHOro IIaHa,
COTPYIHUYECTBO C YUUTEISIMUA XUMHH, TeXxHoJIoruu, OBX.

®u3nKa 3aHMMaeT OAHO W3 BaXKHEHIIMX MECT B CHCTEME 3HaHUM o npupoze. MzydeHune
(GU3MKY B CTApIIMX KJIaccax CpelHEeH LIKOJIbI CIOCOOCTBYET MPEBPAILEHUIO0 OTJENbHBIX 3HAHUN
yyalluxcst 0 MPUPOJE B €AMHYIO CHUCTEMY MHPOBO33peHUecKux MoHATuil. Ilpeamer dusuku
pacKpbIBaeTCs MO TEMATUUYECKOMY MPUHLHUITY, YTO I[EIMKOM COOTBETCTBYET €ro 00o01aonemMy
MHTETPAaTUBHOMY XapakTepy. TeMaTH4ecKoe IOCTPOEHUE OTOW JUCHUUIUIMHBI I103BOJISIET



paccMaTpuBaTh €€ y4eOHBIE TeMbl KaK OTICNbHBIE “y3IIbI” CHCTEMATU3MPOBAHHBIX 3HAHUM,
HaXOSIINXCS MEXIY cOOOM B OIpe/ieIeHHON CTEMEeHH CBSI3U U OTpaHUYEHUS.

AHann3 WMEIOIIETOCs OMbITa TMO3BOJISIET PEKOMEH/IOBATH CJICAYIOIIME OCHOBHBIC (POPMBI
CBSI3M (PU3UKU C IPYTUMU MPEIMETAMU:

. pacKphITHE B3aMMOCBS3U (PU3MUECKUX SIBICHUH C OMOJIOTMYECKMMHU, XUMHYECKHUMH H
JPYTHMH SIBJICHUSIMU;

. cooOImIeHre 3HaHUI O IPUMEHEHNH (PU3HUUECKUX SBJICHUH U 3aKOHOMEPHOCTEH B APYTHX
HayKax, XuMud, ouonorun, rexaonoruu, ObX;

o UCIOJb30BAHUE HA 3aHATUAX MO (pU3MKe 3HAHMM M yMEHHH, KOTOphle Yydauuecs
IIOJIyYWJIM TIPU U3YYEHUH IPYTUX [IPEIMETOB;

. IIPOBEACHUE KOMIUIEKCHBIX dKCKYPCHIA;

. IIPOBEJICHUE BHEKJIACCHBIX 3aHATHI KOMIUIEKCHOIO XapakTepa (opraHusanus padoThbl

KPYKKOB, HCHIOJIB3YIOINX 3HAHUS YyYaLIUXCS 1O IBYM WJIM HECKOJIBKUM IpeAMEeTaM, HalpuMmep,
KPY>KKOB IOHBIX OMO(DHU3UKOB; MpOBeeHNE KOH(DEPEHIINI, BEYEPOB);

o BBITIOJIHEHUE YYAlIMMHUCSA YYEOHBIX 3aJaHWW, CBS3aHHBIX C IMPEIMETOM TEXHOJIOTHS:
HAOJIOZEHUST W ONBITHI IO HM3YYCHHIO NPOIECCOB NEpepadOTKM MaTepuaioB B YUeOHBIX
MacTepCKHUX, NMPUHLUNAX CO3JaHMsI IEKTPUUECKUX LeNel M CBOMCTBA 3JEKTPUYECKOTO TOKa,
¢u3nveckue OmMBITHI W HAOMIOJCHHUS IO W3YYEHHUIO (DU3MYECKHX CBOICTB METAJJIOB, IIOYB,
BO3/yXa, JKUAKOCTEH.

VYkazanuele (OpPMBI CBSI3M W KOMIUICKCHOE B pSAC CIy4aeB H3YyYEHHUE SIBICHUH OJDKHEI
OTBEYATh COJCPKAHUIO U CrIeHUpUKe KaK0ro IpeaAMeTa, He Hapyllas ero BHyTPEHHEH JIOTHKH.
MecTo nporpaMmbl B peajiu3anuu TpedoBanuii Ctanaapra

B ocHoBHO# mikone ¢u3uka u3ydyaerca ¢ 7 mo 9 kmacc. YueOHbI nmiaH cocraBisger 206
y4eOHBIX YacoB, B ToM yucie B 7 mo 70 y4eOHBIX 9acoB, 8 kiaccax — 68 yueOHbIX yaca u B 9
KjJaccax - 68 uvacoB M3 pacuera 2 ydeOHBIX 4Yaca B HEAENIO, INpakTHyeckas palbora B
KOJIMUYecTBE 29 4acoB, KOHTPOJIbHbIE PA0OTHI B KOJIMYECTBE 15 yacos.

B cootBercTBHM ¢ y4eOHBIM IJIAaHOM Kypcy (PM3MKM HpeAmecTByeT Kypc «OKpysKaromui
Mup» 1-4 Kiacc, BKIIOYAIOMINUKA HEKOTOPbIE 3HAHUS U3 001acTu GU3MKH U acTpoHOMHH. B 5-x
kinaccax «lIpupomoBeneHue», B~ KOTOPOM pacCMaTpUBAIOTCS HEKOTOpbIE TEMbl  Kak
nporeneBTHKa Kypca ¢uszuku. B 6 kiaccax «['eorpadusi». B cBoro ouepens, conepxanue Kypca
(GU3UKH OCHOBHOM INIKONBI, SBISISICH ©0a30BBIM 3BEHOM B CHUCTEME HEMPEPBIBHOIO
€CTeCTBEHHOHAYYHOTO OOpa30BaHUsA, CIYXHT OCHOBOW JJIsi TOCIEAYIONIeH YpPOBHEBOW U
npodmisHON AuddepeHnnanum.

Lennocmuule opuenmupbl cooepicanus Kypca pusuxu

B ocHOBHOH mIKOJ€ LIEHHOCTHBIE OPHEHTHUPBI ONPEACIAIOTCS crenupuKod (U3MKM Kak
HayKH, B KAYECTBE [IEHHOCTHBIX OPUEHTHPOB (PU3NUECKOr0 00pa30BaHUs BBICTYIAIOT 0OBEKTHI,
u3ydaemble B Kypce (pHU3UKH, K KOTOPHIM y ydyamuxcs (GopMHUPYETCsl LIEHHOCTHOE OTHOLICHHUE.
[Ipn sTOM Beayulyr0 pOJb WUIPalOT MO3HABaTENbHbIE IIEHHOCTH, TaK KaK JaHHBIA y4eOHBIN
IIpeIMET BXOAWT B TPYIIy MNPEAMETOB IO3HABATEIBHOTO LMKJIA, TJaBHAs ILE€JIb KOTOPBIX
3aKJIF0YAETCS B U3YUYEHUU TIPUPOJIBL.

OcCHOBY NO3HaBaTENIbHBIX LEHHOCTEH COCTABISAIOT HAy4YHbIE 3HAHUS, HAY4YHBIE METOIBI
MO3HAHUS, a IIEHHOCTHbIE OpUEHTAlMH, (GOpPMUPYEMBIE y ydalluxXcs B MPOIECCe HU3YUEHHUS
(bu3uKH, NPOSBISIOTCS:

. B TNpHU3HAHWW I[IEHHOCTH HAYYHOTO 3HAHUSA, €ro MPAKTUYECKONW 3HAYUMOCTH,
JIOCTOBEPHOCTH;

. B [IEHHOCTU (PU3MUECKUX METO/IOB UCCIICIOBAHMS )KUBON M HEXKUBOU MPUPOJIBI;

. B TOHHMMAaHHMHM CIOXHOCTMU W MPOTUBOPEYMBOCTH CAMOTO MPOLECcCa MO3HAHMUS Kak

HN3BCYHOT'O CTPEMIICHHA K Uctune.



B kauecTBe 0OBEKTOB IIEHHOCTEH TpyJda M ObITa BBICTYNAIOT TBOPYECKAs CO3UAATEIIbHAS
IEATeNbHOCTh, 37I0POBBI 00pa3 J>KHW3HW, a IICHHOCTHBIC OPHEHTAIlMU COJAEPXKaHUS Kypca
(U3MKK MOTYT pacCMaTpHUBATHCS Kak (POPMUPOBAHHUE:

[ J
[ ]
TEXHUYECKUX YCTPOMCTB;
[ J

BCIICCTB B HOBCGHHCBHOﬁ KHU3HH,
[ ]

Kypc ¢usukun o0mamaer BO3MOXKHOCTSIMH IS

YBaXXHUTEILHOTO OTHOIICHUS K CO3UIATEIIbHON, TBOPUYCCKOM JACITCIbHOCTH;
MOHUMAaHUS He00X0uMOCTH 3(h(HEKTHBHOTO U OE30MMACHOTO MCIIOIB30BAHMS PA3TUIHBIX

HOTpe6HOCTI/I B 663YCJ'IOBHOM BBIIIOJIHCHUHU  IIpaBUJI 0€30I1acCHOT0  HCIOJIL30BaHUSA

CO3HATENBHOTO BBIOOpa Oymymieii mpodeccnoHabHOM e TEeTbHOCTH.

(dhopMUpOBaHHS KOMMYHHKATHBHBIX

HeHHOCTeﬁ, OCHOBY KOTOPBIX COCTaBJIAIOT IIPOLECC O6HI€HI/I$I, rpaMoTHasd p€ub, a ICHHOCTHBIC
OpHUCHTAllU HAIIPABJICHBI HA BOCIIUTAHUC Yy YUAIIUXCH:

IIpaBUJIbHOI'O UCII0JIb30BAHUA (1)PI3PI‘I€CKOI>1 TEPMHNHOJIOIUN U CUMBOJIUKH;
HOTpe6HOCTI/I BCCTH AHAJIOr,

BBICITYIIMBATh MHCHUC OIIIOHCHTA, YYaCTBOBATH B

,I[I/ICKYCCI/II/I;
o CHOCO6HOCTI/I OTKpLITO BI)Ipa)KaTB Hu apFYMCHTI/IpOBaHO OTCTauBaTh CBOIO TOLIKy
3pEHMUSL.
Ils1anupyemMble pe3yabTaTbl OCBOCHUs (PU3HKH.
Pe3yabTarsi/kiace 7 kJj1acc

Tuunocmmnoie

HCHOJ’ILSOBaTL CBOHU B3IJIIAbI Ha MI/Ip I O6I>$ICHCHI/ISI

paSJ’II/I‘IHLIX CPITyaI.[Hﬁ, peIHCHI/Iﬂ BO3HHUKAKOIINX HpO6J'ICM nu

M3BIICYCHUS KU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOM MHTEPECHI.
[IpuoOperaTs ONBIT  y4acTHs
UTFOTSIM.

BpIOMpaTh IMOCTYNKH, HalleJICeHHble Ha COXpaHeHHe U OepexHoe
OTHOIIEHHE K NPHUPOJE, OCOOCHHO >XUBOH,

m30erasi MPOTUBOIIOJOXHBIX IIOCTYIIKOB, IOCTEIIEHHO

y4ach U OCBaMBasi CTPATETUIO PAIIMOHAIBHOTO TMPUPOIOTIONH30BAHMS.
CchopMHUPOBAaHHOCTE OCHOB SKOJIOTHUECKOW KYJIBTYPHI,

B JAciax, MPUHOCAIINX IOJIB3Y

\Memanpeomemmneole: no3nasamensHule Pe3yibmamol

'YMeHue onpesensiTh MOHATHS,
CO3/1aBaTh 000011eHNs, YCTaHABINBATD
aHaJIOTHH,
KIacCH(UIMPOBATH, CAMOCTOSTEIHHO
BBIOMpPATh OCHOBAHUS U
KPUTEPHH JUISl KIACCU(UKALNY, YCTaHABIMBATD
NIPUYNHHO- CJIEICTBEHHBIE
CBSI3U, CTPOWTH JIOTHYECKOE
paccykaeHue, yMo3aKIIoueHe
JIETyKTHBHOE, TI0 aHAJIOTHH)

NeTATE

(MHIYKTHBHOE,
1A

® ONpCaAC/IATh 06CTOﬂTeHLCTBa,
MpeaAICCTBOBAIN BO3HHUKHOBCHHUIO CBA3U MCKIY

SIBIICHUSIMHA, W3 OSTHX OOCTOSATENBCTB BEINEIATH OIPEICISIONINE,
CrIocOOHBIE OBITH MPUUYMHON JaHHOTO SIBJICHHUSI, BBISBISATH MPUYUHBI U
CIIeZICTBUS SIBIICHUIA;

® CTPOUTH PACCYXJCHHE OT OOIMMUX 3aKOHOMEPHOCTEH K YacTHBIM
STBIICHHUSIM U OT YaCTHBIX SIBIICHUH K OOIINM 3aKOHOMEPHOCTSIM.

®

KOTOpBIE

IBEIBO/IBI.

YMenue CO3/1aBaTh,
HpI/IMer{TB n npeo6pa30131)1133ﬂ) 3HAKU H
CHMBOJIbI, MOIOCIIN nu CXEMBbI JIs1 pemeHI/m

y‘le6HLIX U IO3HABATCJIIBbHBIX 3a/1ay.

® [IEPEBOIHUTH CIIOKHYIO II0 COCTaBy (MHOTOACIEKTHYIO)
nH(popManuio U3 rpadguaeckoro win GopMaTH30BaHHOTO
(CMMBOJIBHOTO) TIPE/ICTABJICHHUSI B TEKCTOBOE, M HA060POT;

CMBICIIOBOE YTEHHE.

® IpeoOpa3oBBIBATh TEKCT, «IEPEBOIS» €ro B IPYTyI0 MOJAIBHOCTE,

iction);

® TIpeoOpa3oBLIBATh MOJIEIH C IIEJbIO BBISBICHUS OOIINUX 3aKOHOB, OMPEACIISIONTINX

XYIOKECTBEHHBIII M HEXY/IOKCCTBEHHBI — Yy4eOHBIN, HAYYHO-TIOMYJSIPHBIH, U



DopmupoBaHHe W pa3BUTHE
PKOJIOTHYIECKOTO  MBIIIICHHUS, YMEHUE
MPUMEHATh €ro B MO3HABATEIbHOH,
KOMMYHUKATUBHOM, COIMANBHON — TPaKTHUKE

1 ipodecCHOHALHON OPHEHTAIHH.

® IPOBOANTH TPWIMHHBIA W BEPOATHOCTHBIM aHAIH3 SKOJIOTHYECKUX CHUTYaLlHH;
® IIPOTHO3UPOBATh M3MEHEHHsS CHTYyallill TPH CMEHE NeHCTBHA OHOTO (hakTopa

IPa3Butue MOTHUBALIH K

OBJIQJICHUIO KyJIbTYpOi AKTHBHOTO
MCTIONIb30BAaHMS CIOBApEH M JPYrMX HMOHCKOBBIX
CHCTEM.

® OCYLICCTBJIATH B3aUMOJCHUCTBUE C OJICKTPOHHBIMU MTOUCKOBBIMU CUCTEMAMU,

MeTaHpeHMeTHHCZ KOMMYHUKATUBHBIC

'YMmeHue OpraHU30BBIBAThH

yueOHOE€  COTPYOHMYECTBO M COBMECTHYIO

IMeSITeTPHOCTD C YIUTENIEM W CBEPCTHHKAMH,

[paboTaTh WHAWBHUAYATHHO H B

rpymrme: HaXOJIUTh oO1iee penieHne

H pa3pemiaTh KOHPIUKTHI

Ha OCHOBE
HO3ULIUH U y4yera

HHTEPECOB; POPMYIUPOBATS,

H

CcorjiaCoBaHUsA

ApTYMEHTHPOBATh
0TCTanBaTh CBOC MHEHHE.

® CTPOWTH TMO3UTHUBHBIE OTHOLICHUS B Ipoliecce yIeOHON U MO3HABATENBHOM AesATeN
® KOPpPEeKTHO U apryMEHTHUPOBAaHHO OTCTauBaThb CBOIO TOUYKY 3PEHHUS, B [
mepedpa3upoBaTh CBOIO MbICIH (BIaCHHE MEXaHH3MOM SKBHBAICHTHBIX 3aMEH);

® KPUTHYECKN OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATH (
KOPPEKTHPOBATH €TO;

'YMeHnue OCO3HaHHO

MCII0JIb30BaTh PEUYEBBIE CPEIACTBA B COOTBETCTBUU
C 3a1a4ell KOMMYHHMKALUU JUIS BBIPAXKEHUS CBOMX
MyBCTB, MBICIEH W  TOTpeOHOCTEH  [uIs
MIaHUPOBAHUS u perynsuuu cBoel
NEATEIbHOCTH; BJIAJICHUE YCTHOH M IMUCHbMEHHOU
[p€YbI0, MOHOJIOTHUYECKOM KOHTEKCTHOM PEYblo.

® BBICKA3bIBaTh U OOOCHOBBIBATh MHEHHUE (CYXKICHHE) W 3ampalivBaTh MHEHHE Map
® NPUHUMATH PEIICHUE B XOJIC TUAJIOTA U COTJIACOBBIBATh €TI0 C COOCCETHUKOM;

dopmMupoBaHne M pazBUTHE
KOMIICTEHTHOCTH B _obnactu

® BBEIJACIIATH I/IH(I)OpMaL[I/IOHHHﬁ aCIICKT 3aJa4u, OIICPUPOBATL JAaHHBIMF

MCIIOJIb30BaHUSI
HH(DOPMAIHOHHO- KOMMYHHUKAIIHOHHBIX
rexnosoruii (mamnee — UKT).

Bagauu;

MeTaHpeHMeTHHBeZ PEryJIATUBHBIC

Y MeHne CaMOCTOSITEJILHO

OTlpeAieNsiTh  LeNu  OOy4eHUs, CTaBUTH
(bopMmynupoBaTh HOBBIE 3ajlauul B ydebe U
MO3HABaTEIbHOU

MCATCIIBHOCTH, pa3BI/IBaTB MOTHUBBI H I/IHTepeCLI

CBO€EH MO3HABATEJILHOMN
eI TEILHOCTH.

u

® CTaBUTH LECJIb ACATCIBHOCTH HA OCHOBEC OHpe,I[eﬂeHHOﬁ HpO6J’IeMBI 1 CYHICCTBYIOII

'YMeHHe caMOCTOSITENbHO
[UIAHUPOBAThH MYTH JOCTIKEHHS LieNeil, B TOM
YKCIIe albTepHATUBHEIE,

0CO3HAHHO BBHIOMPATH

HanOonee S(PQPEKTUBHBIE CIIOCOOBI

y‘le6HLIX U IO3HABATCJIBbHBIX 3a/1a4.

pelieHus

id BBICTpaMBaTb JKU3HCHHLIC IUIAHBI Ha KPAaTKOCPOYHOC 6y[1ymee (SaﬂBJ'ISITL
CTaBUTH AACKBATHBIC UM 3a/1a4U U Ipe€ajiaraTtb }leI‘/'ICTBI/IS[, YKa3bIBasd u o0
MOCJICI0BATCIIBHOCTh HIal"OB);

® BEIOMpATh W3  MPEIIIOKECHHBIX
IIeJIH;

BapuaHTOB 1 CaMOCTOATEIIbBHO UCKATh CPE




'YMeHIE COOTHOCHTH CBOH

MEeCTBUSL C  IUIAHUPYEMBIMHU  PE3yJbTaTaMH,
OCYIIECTBIISITH KOHTPOJIb CBOCH AESITeIbHOCTU

B MIPOLIECCE TOCTHXKEHUS

[pe3yiIbTaTa, OMpPEAeTATh CIIOCOOBI ICHCTBHHA B
[paMKax Tpe/UIOKeHHBIX YCIOBUI U TpeOoBaHuUi,
KOPPEKTUPOBATh CBOU IEHCTBUSA B COOTBETCTBUHI
c um3MeHsfouielicss cutyauuei. OOydaromuiics
CMOJKET:

® OIICHUBATH CBOIO ACSATEIBHOCTh, APTyMEHTUPYs IIPUUMHBI JOCTHKSHHUS HIIA OTCYTC
pe3ynbTaTa;

® HaXO/AUTh JOCTATOYHBIE CPEACTBA ISl BBIMOJHEHHS YYEOHBIX JEHCTBUH B U3
[TaHUPYEMOTO PE3yNbTaTa;

'Y MeHHe OlleHUBaTh

MpaBUILHOCTH BBIIOJMHEHUS YydeOHOW 3amaym,
COOCTBEHHEBIE

BO3MOYXHOCTH €€ PELICHUSI.

OOVUYAKOIIUIACT CMOXKET:

® cBOOOJIHO TOJIb30BATHCS BHIPAOOTAHHBIMHM KPUTEPHSMH OLIEHKH M CaMOOLICHKH, W
CPEACTB, pa3zianyasi pe3yibTaT U CIIOCOOBI IeHCTBUI

IBnagenne ocHOBaMu

CaMOKOHTPOJIA, CaMOOIIEHKH, NPUHSATUSL
pELIEHNH M  OCYLIECTBJICHHS  OCO3HaHHOTO
BEIOOpa B y4eOHOM U MTO3HABATEIHHOM.

® [PUHHUMATH PENICHUE B yI€OHON CUTYaIlMH M HECTH 3@ HETO OTBETCTBEHHOCTS,

'Y4eHUK HayyHuTCS:

o Habmronate u onuchIBaTh (PU3NUECKHE SBICHUS, BBICKa3bIBATh IPEIIIOJIOKCHUS — I
[PACCTOSIHUS ¥ IPOMEXYTKH BPEMEHH, OIIPEACIATh LICHY JCICHUS MIKaJbl IPHOopa.

e lI3MepsaTh Maccy Tena, U3MepSTh INIOTHOCTh BELECTBA.

HccrnenoBaTh 3aBUCUMOCTD YUIMHEHHS CTAIBHON NPYXKUHBI OT NPUI0KEHHON CHJI]
HccrnenoBaTh 3aBUCUMOCTD CUIIBI TPEHUS CKOJBXKEHHUS OT ILIOLIA U COIPUKOCHOBE
W3MepsTh cuibl B3aUMOICHCTBHS IBYX TEIL.

Borncnare cuiay BCEMUPHOTO TATOTEHUS.

HccnenoBaTh ycnoBHs paBHOBECHS phlyara.

OKCIIepUMEHTANbHO HAXOANUTh LIEHTP TSKECTH IIIOCKOTO TENa.

OOHapyX1BaTh CYIIECTBOBaHHE aTMOC(EPHOTO ABJICHHS.

OOBSICHATH NPUYHMHBI ITaBaHUs Tel. M3mepsTs crry
IApxuMena.

Yuenux notydum 603MOMCHOCHLb
HayiyumuscCA:

® ocHosam  uUCCIe008AMENbCKOU U NPOEKMHOU OeSMENbHOCHIU O U3YHEHUIO  S6NeHUI
KII0UAS YMEHUs. hOPMYTUPOBAMb 3a0ati, NPpedCmasiamy pabomy Ha 3auumy u 3auuiuyams ee.

® UCNONBL3068AMb NPUEMbL  3HAHUS, YMEHUS U HABLIKU 8 NOBCEOHEBHOU JCU3HUL, IKON02UU, ObINY, OXPAHe OF

® pabomams 6 2pynne C6epCMHUKOS NPU  peuleHul NO3HABAMENbHbIX — 3A0aY  CEA3AHHbIX C  U3YVHE

lpusuveckux  senenutl, NAAHUPOBAMb — COBMECMHYIO

esIMeNbHOCMb, YUUMbIBAMb MHEHUE OKPYIICAIOWUX U A0EKEAMHO OYeHUBANMb CODCMEEHHbII 8KI1A0 8 Jesin

np

8-9 KkJ1acchl

JInyHOCTHBIE

* ChopMUPOBaHHOCTH
MHTEIUICKTYTbHBIX H TBOPUECKHX CIIOCOOHOCTEN 00yJatomxcs;

® VGeXIeHHOCTh B BO3MOXKHOCTH [TO3HAHUS TIPUPOJIBI, B HEOOXOANMOCTH Pa3yMHOTO
HCIIOJIb30BAHUS
YeJI0BEYeCKOro 00IIecTBa, yBaKeHHE K TBOPIIAM HAYKH U TeXHHUKH, OTHOIICHUE K (DH3HUKE KaK
3JIEMEHTY 00Ie4eT0BeYECKON KYIbTYphI;

¢ CaMOCTOSTENEHOCTS B IPHOOPETEHNN HOBBIX 3HAHUH M IPAKTUYECKAX YMEHHIH;

* ['0OTOBHOCTE K BBIOOPY JKH3HEHHOTO IYTH B COOTBETCTBHH C COOCTBEHHBIMU
HHTEpECaMU U BO3MOXKHOCTSAMU;

* MotuBanust 00pa3oBaTeNbHON NEATETHHOCTH MIKOJBHUKOB Ha OCHOBE JINYHOCTHO
OPUEHTUPOBAHHOIO MOAXO0Aa;

* ®opMUpOBaHME LEHHOCTHBIX OTHOLICHUH Ipyr K JApYry, Y4YHUTENI0, aBTOpam
OTKPBITHI 1 U300pETEeHU, pe3yabTaTaM 00ydeHusI.

IO3HABATCIIbHBIX HUHTEPECOB Ha OCHOBEC pa3BuTHUA

JIOCTWKEHUH HAyKM W TEeXHOJOTMH Uil JaJbHEHIIEero pa3BUTHS

MeranpeamerHble y

Osgnazgenne
OpraHu3aluy y4eOHOU AESTENbHOCTH, MOCTAHOBKH IeJiel, IUIAHUPOBAHKS, CAMOKOHTPOJS H
OILIEHKU Pe3yJIbTATOB CBOEH [IESTENIbHOCTH, YMEHHSIMH MPEIBUICTh BO3ZMOKHBIC PE3yIbTaThI

HaBbBIKAMH  CaMOCTOATECIIBHOT'O npu06peTeHm{ HOBBIX 3HaHPIl>’I,




CBOUX JICCTBUH;

¢ [Ilonumanue pa3nmuuuii MeXIy HCXOAHBIMH (aKTaMH M THUIIOTE3aMH Ui HX
OOBSCHEHMS, TEOPETHUECKUMU MOJIENSAMH M  pEalnbHBIMA  OOBEKTaMH, OBIAJCHHUE
YHUBEPCAIbHBIMU YUeOHBIMU JEHCTBUSIMU Ha IPUMEPAX TUMOTE3 ISl OOBSICHEHHUS U3BECTHBIX
(akTOB M SKCNIEPUMEHTAIbHOM MPOBEPKH  BBIABUTAEMBIX THIOTE3, Ppa3pabOTKH
TEOPETUUECKUX MOJIETIEN MTPOLIECCOB WIIN SIBJICHUH;

¢ QopmupoBaHHE yMEHHH BOCIPUHHMATh, IepepabaTeiBaTh M NPEABIBIATH
HHQOpPMAIIMIO B CIOBECHOH, OOpa3HOW, cHUMBONIMYECKOW QopMmax, aHAJIM3UPOBATh U
nepepadaThIBaTh MMOIYYEeHHYI0 HH(OPMAIHIO B COOTBETCTBHH C IIOCTaBJICHHBIMHU 33/1a9aMH,
BBIZICISATH OCHOBHOE COJIEp)KaHWE IIPOYMTAHHOTO TEKCTa, HAXOAWTh B HEM OTBETHl Ha
MOCTaBJICHHBIE BONPOCHI M M3J1araTh ero;

¢ IIpuoOpeTeHne ombITa CaMOCTOSTEIBHOTO MOKCKA, aHAIM3a ¥ 0TO0pa HHMOpMAIUU
C HCIIOJIb30BAaHUEM PA3INYHBIX HCTOYHHKOB M HOBHIX HH(OPMAIMOHHBIX TEXHOJOTHH IJIS
pelIeH s TT03HaBaTENbHBIX 33/1a4;

* PasBuTHe MOHONOTMYECKOH W IHAJIOTMYECKOH pedH, YMEHHsS BEIpaKaTb CBOU
MBICIH U CIIOCOOHOCTHM BBICIHYIIUBAaTh COOECENHHKA, MOHHUMAaTh €ro TOYKY 3pEHus,
MPU3HABaTh NIPABO APYTOro YeIoBeKa Ha HHOE MHEHUE;

* OcBoeHHe TIpHEMOB JEHCTBHH B HECTAaHZAPTHBIX CHTYallUsX, OBJAJeHHE
3BPUCTHYECKIMHU METOJaMU PELIEHHs IPooIeMm;

¢ &opmupoBaHue yMeHHMHI paboTaTh B TpYIIE C BBITOJHEHHEM Pa3JIMYHBIX
COIIMANBHBIX pOJEH, MpEeACTaBIATh W OTCTAaMBaTh CBOHM B3MUISABI M YOEXKIEHHS, BECTH
JHCKYCCHIO.

L]

IIpeomemnvimu pe3ynvmamol 00yueHUA huzuKe 6 OCHOGHOU WIKOJIE ABNAIOMCA:
dusnka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPUPOJBI, BHICTyNas B KadyecTBE
y4eOHOTO TpeAMeTa B IIKOJE, BHOCHT CYNICCTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHHA 00
oKpy»katomieM mupe. OHa pacKpbIBaeT posib HAYKH B SKOHOMHMYECKOM U KYJIbTYPHOM Pa3BUTHU
oOmiecTBa, crmocodcTByeT (HOPMUPOBAHHIO COBPEMEHHOTO HAYYHOTO MHPOBO33peHHs. Jlis
peleHus 3a1a4 GOPMHUPOBAHUS OCHOB HAYYHOT'O MHPOBO33PEHUS, Pa3BUTHS MHTEIICKTYalbHbIX
CIIOCOOHOCTEN M MO3HABATEJIbHBIX HHTEPECOB IIKOJIBHUKOB B Ipoliecce H3yuyeHus (GU3UKU
OCHOBHOE BHMMaHHUE YJENSIETCS 3HAKOMCTBY C METOJaMH HAayYyHOI'O MO3HAHHUS OKPYXKAroIIero
MUpa, TOCTAHOBKE MPo0sIeM, TPEOYIOIINX OT 00yJaIOUIMXCsS CaMOCTOSATENbHON JEeSITEIbHOCTH 110
ux paspemieHnto. O3HAKOMJIEHHME MIKOJBHMKOB C METOJaMM HAay4YHOro IO3HaHUS
npeamnojgarac€rcda MmpoBOAWTE IMPU M3YUYCHUHU BCEX Ppa3aciioB Kypca (1)1/131/IKI/I, a HC TOJIBKO ITpH
U3y4eHHH CHelMaIbHOro pasziena «Pusnka u Gpu3nveckue MeTo bl H3y4EeHUS IPUPOIBI.
I'ymanuTapHOe 3HaueHHE (DU3MKH KaK COCTABHOM 4acTh oO0mero oOpa3oBaHUsI COCTOHT
B TOM, YTO OHA BOOPYXKAeT y4yalllUXCsl HAyYHBIM METOJOM IO3HaHUS, MO3BOJISAIOLUIMM MOIydaTh
OOBEKTHUBHBIE 3HAHUS 00 OKPYXAlOIIeM MHpE C MOCIAEAYIOUIMM MpPHUMEHEHHEM (U3HUECKUX
3aKOHOB JJISi M3YYEHHUs XMMHHU, Ouonoruu, ¢usndeckoit reorpaduu, texnomnoruu, ObBX, B
TEXHUKE W TOBceIHEeBHOW xku3Hu. [Ipenmer ¢Qusmku B mporpaMMe OCHOBHOTO OOILEro
00pa30BaHus CTPYKTYPUPYETCS Ha OCHOBE PACCMOTPEHUS Pa3IMUHBIX (OPM JIBUKEHUS MaTepUU
B IIOPAAKE UX YCIIOXKXKHCHUA:
MEXaHUYECKUe SIBJICHUS,
TEIUIOBBIE SIBJICHUS,
9JIEKTPOMArHUTHBIE SIBIICHUS,
® KBAHTOBBIC SIBIICHUS.
[Ipenmer ¢u3uka Ha ypOoBHE OCHOBHOI'O OOIIET0 OOpa30BaHUS TOCTPOEH B COOTBECTBHUH C
PAIOM HJIEH:
e lnes nenoctHOCTH. B cOOTBETCTBUM € HEM KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepHaj U3 BCEX PaslesioB (PU3MKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM,
TaK M COBPEMEHHOW (HU3UKH; YpOBEHb INPEACTABICHUS Kypca  YUUTHIBAET
MMO3HAaBAaTCJIbHBIC BOSMOXXHOCTHU YUalllUXCs.




e lnes npeemctBeHHOCTU. CoOAepXaHUE Kypca YUYUTBHIBAET IOATOTOBKY, IOJIYYEHHYIO
yYalIMMKCS Ha MPEAMECTBYIONIEM 3TAIe IIPU U3YYCHUH €CTECTBO3HAHUS.

e lnes BapuaTuBHOCTH. Ee peanmsanus Mmo3BoiisieT BBIOpATh ydaluMmcs COOCTBEHHYIO
«TPACKTOPHUIO» U3y4YeHMs Kypca. [ 3TOro npeaycMOTpeHO OCYILECTBIEHUE YPOBHEBOU
JuddepeHManuy: B MporpaMMme 3ajJ0XKEHbl JBa YpPOBHA M3Y4YeHHs Marepuana —
OOBIYHBIHN, COOTBETCTBYIOIINI 00pa30BaTeIbHOMY CTaHJAPTY, M MOBBIIICHHBIN.

e lnesa renepanusanuu. B COOTBETCTBUM ¢ HEH BBIICIECHBI TaKUE CTEPKHEBBIC IOHATUSA,
KaK DHEpIus, B3aMMOJICHCTBHME, BELIECTBO, Iojie. Bexaymum B Kypce SBISETCS H
IIPEACTABIICHUE O CTPYKTYPHBIX YPOBHIX MATEPUH.

e lnes rymanuTapusanuu. Ee peanusanus npeamnoiaraeT UCIoib30BaHHE TYMaHUTAPHOTO
noTeHIuana (HU3NIeCKOH HayKH, OCMBICICHHE CBSI3U Pa3BUTUS (PU3HKH C pPa3BUTHEM
o0miecTBa, MUPOBO33PEHUYECKUX, HDABCTBEHHBIX, SKOJIOTHYECKHUX TIPOOIIEM.

° I/IHCH CIIMPAJIBHOI'O IMOCTPOCHHUS KypcCa. Ee BBIJACIICHUEC O6y0J’IOBJ’IeHO HCO6XOI[I/IMOCTBIO
yucra MaTeMaTH4YeCKOM nOATOTOBKHU U ITO3HABATCIBbHBIX BO3MOKHOCTEH ydalouxcsa

K koniy oOydenus B 8 kijiacce mpeaMeTHbIE pPe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® IICIT0JIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEILIECTBA, KPUCTANINYECKUE U aMOp(HbIE Tena,
HACBIIICHHBIA U HEHACBIIICHHBIN M1ap, BIAXKHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATEIIb, SJIEMEHTAPHBIN JIEKTPUUECKUH 3apsijl, IEKTPUUIECKOE
T10JI€, TPOBOJAHUKH M TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE
oJIe;

® pa3nauyath SBJICHUS (TEIUIOBOE pacIIUpPEHHUE U CxKATHE, TEIUIONEepeaya, TEMIOBOe
paBHOBECHE, CMauMBaHUE, KaTWJUSIPHBIC SIBJICHUS, UCTIApEHUE, KOHICHC AU,
TUTaBJIEHUE, KpUCTaUIU3anus (OTBepJeBaHue), KUIIEHUE, TeTionepenaya
(TemIOMPOBOHOCTD, KOHBEKIIUS, U3TYUCHHE), DIIEKTPU3ALIUS TEN, B3aUMOCHCTBHE
3apsIIoB, JEHUCTBUS PIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aUMOICUCTBUE
MarHuTOB, IEUCTBHE MAarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM, DJIEKTPOMarHuTHas
WHIYKIHUA) IO ONKUCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JaHHOE GUZNYECKOE SIBIICHUE;

® pacrio3HaBaTh MPOSIBICHNE U3YUEHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MUDE, B
TOM 4Hcie (pru3nYecKHe SBICHUS B IPUPOE: MOBEPXHOCTHOE HATSXKEHUE U
KallWJUISIPHBIE SIBJIEHUS B IIPUPOJIE, KPUCTAILIBI B IPUPOAE, n3iydeHue CoiHua,
3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa30BaHHUE POCHI, TYMaHa, NHEsl, CHEra,
AIIEKTPUYECKUE SIBICHUS B aTMOc(]epe, IEKTPUUECTBO KUBBIX OpraHU3MOB,
MarHuTHOE 1oJie 3eMIId, Apeid moarocoB, poib MAarHUTHOTO MOJIS JUIs1 )KU3HU Ha
3emiie, IOJISIPHOE CUSIHHE, TIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B YUeOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHI;

® OITMCHIBATh M3YYCHHBIE CBOMCTBA Tell U (U3NUYECKUE SBICHHUS, UCTIONB3YS (PU3HUECKUE
BEJIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPT UL, KOJTMUECTBO TEIUIOTHI, yIeIbHas
TEIIOEMKOCTh BEIIECTBA, Y/eJIbHAs TEIUIOTA IIaBJICHHUS, yIeIbHas TeIIoTa
napooOpa3oBaHusl, yAelbHas TeIIOTa CropaHus TOIUIMBA, KO3 (ULIUEHT MOJIE3HOTO
JIEMCTBUSI TETJIOBOM MAIIMHBI, OTHOCUTEIbHASI BIAKHOCTh BO3/1yXa, ANEKTPUUECKUI
3apsiji, cuja TOKa, dJIEKTPUYECKOE HAPsHKEHUE, COTPOTUBIICHUE POBOIHHKA,



yIIeJIbHOE COMPOTHUBIIEHUE BEIIECTBA, pab0Ta U MOIIHOCTD ANEKTPUUECKOTO TOKA), IPU
OTMCAHUU MIPABUIILHO TPAKTOBATh (PU3UIECKUI CMBICI UCIIOB3YEMBIX BEIHUHH,
0003HAYCHHSI U SMHUIIB (PUZNICCKUX BEITUYHH, HAXOAUTH (DOPMYIIBI, CBSI3bIBAIOIIHE
JTaHHYI0 (PU3NYECKYIO BETUUUHY C JPYTHUMH BEIMYMHAMHU, CTPOUTH IpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

® XapaKTCPU30BaATh CBOMCTBA TCII, (1)H3H‘-I€CKI/I€ SIBJICHUSA U IPOLICCChI, UCIIOJIB3YA
OCHOBHBIE IT0JIO’KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOEHHSI BELIECTBA,
HOPUHLUI CYNEPIO3ULUH 10JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHMSI
3apsaa, 3akoH OMa Ui ydacTka Lenu, 3akoH Jxoyna—JIeHna, 3akoH coxpaHeHUs]
SHEPTHUH, IPH 3TOM JaBATh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €TO
MaTeMaTHYeCKOE BbIPaXKECHUE;

® 00BSICHATH (PU3MUECKHE MTPOIIECCHI M CBOMCTBA TEJ, B TOM YUCIIC U B KOHTEKCTE CUTYaIUit
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH IPUIMHHOCIIEICTBEHHBIE CBSI3H,
CTPOUTH O0BSICHEHHE U3 |—2 TOrMYecKuX 1IaroB ¢ OMnopoil Ha 1—2 U3yuyeHHBIX
CBOICTBa (PU3UYECKUX SBICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemarh pacyE€THbIC 33Ja9u B 2—3 JACHCTBHS, UCTIONB3Ys 3aKOHBI B (DOPMYIIBL,
CBsI3bIBaOIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHaJIM3a yCIOBUS 33a1a4un
3alMCBIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK NaHHBIX JUIA PELLICHUS 3a1a4H,
BbIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE Ui €€ pEeLICHUs, IPOBOIUTH PACUEThI U
CpaBHUBAThH MMOJIyYCHHOE 3HaUYCHNE (PU3NUECKON BETMUNHBI C H3BECTHBIMH JAHHBIMU;

® DACIIO3HABATb HpO6J’I€MbI, KOTOPBIC MOKHO PCHINTD IIPpU IMTOMOIITH (bHSH‘IGCKI/IX MCTOAOB,
HCIIOJIB3Ys OITMCAHUE UCCIICAOBAHUA, BBIACIIATD ITPOBECPACMOC ITPEATIOTIO0KCHHUC,
OLCHUBATDH MPABUJIIBHOCTDE OpAAKA MMPOBCACHUA UCCIICAOBaHMs, J€JI1aTbh BBIBOJbI,

® IPOBOJIUTH OMBITHI MO HAOMIOIEHUIO GU3UUECKUX SBICHUN WIH (PU3HMUECKUX CBOMCTB TEIN
(KanmWIISIPHBIE SIBJICHUS, 3aBHCHUMOCTb JIaBJICHUS BO3/IyXa OT ero 00bhéMa,
TEMIIEPATYPhI, CKOPOCTH TPOIECCa OCTHIBAHUS U HArPEBAHUS MPU U3TYUCHUH OT IIBETA
U3ITy4aromiel (MorIomaroIei) MOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT
TEMIEPATYPhI )KUIKOCTH U TUIOMIA/IN €€ TTOBEPXHOCTH, JIEKTPU3ALIUS TENI U
B3aMMOJICHCTBHE YICKTPUUCCKUX 3aPs/IOB, B3aUMOJICHCTBUE TIOCTOSIHHBIX MarHUTOB,
BU3YaJIM3aIisl MAaTHUTHBIX TI0JICH MMOCTOSIHHBIX MAarHUTOB, JICHCTBHSI MATHUTHOTO TIOJIS
Ha MPOBOJIHUK C TOKOM, CBOMCTBA AJIEKTPOMArHNUTa, CBOMCTBA DIIEKTPOIBUTATENS
MOCTOSTHHOTO TOKa): (OpMYIUPOBAThH POBEPsieMbIe TPEINON0KEHNUs, COOUPAThH
YCTaHOBKY U3 MIPEJIOKEHHOTO0 000PYA0BAHHUS, OIMCHIBATEH X0/ ONBITA U
(bopMyTUPOBAThH BHIBOJIBI;

® BBINOJIHATH IIPSAMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIILHON BIIAYXHOCTHU BO3/YyXa,
CHWJIBI TOKA, HAIIPSKEHUS C HCTIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB U TATYHKOB
(bu3NYECKUX BEJIMYHMH, CPABHUBATH PE3YJIbTAaThl U3MEPEHUN C YUETOM 3aJaHHON
abCOJIIOTHOW MOTPEIIHOCTH;

® [IPOBOAUTDH UCCIICAOBAHNUC 3aBUCUMOCTU OHHOﬁ (I)PI3PI‘-ICCKOI>1 BCIIMYHUHEBI OT I[pyTOﬁ C
HCIIOJIB30BAHUEM ITPAMBIX I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTB COIMPOTHUBJICHUA IIPOBOJHUKA OT
€T0 JUIMHBI, TUIOIIAaAHU MONCPEYHOro CCUCHUA U YACIBbHOI'0 COIMPOTUBJICHUA BCIICCTBA



IIPOBOJIHHKA, CHJIBI TOKA, UIIYILIETO Yepe3 MPOBOJIHMK, OT HAIIPSYKEHUsI HA IPOBOJIHUKE,
MCCJIEJOBAHME [TOCIIEOBATEIBLHOIO U ApAJIJIEIbHOTO COEAMHEHUH TPOBOAHUKOB):
IUTAHUPOBATh UCCIIEOBAHNE, COOMPATh YCTAHOBKY U BBIIOJIHITH U3MEPEHUSs, CICTys
MPeJI0KEHHOMY IUIaHy, (PUKCHPOBATh PE3YJIbTAThl IOJIYYEHHOMN 3aBUCUMOCTH B BUJIE
Tabyul ¥ rpaduKoB, AeTaTh BHIBOABI IO Pe3yJIbTaTaM HCCIIeI0BAHUS;

® IPOBOJIUTH KOCBCHHBIE H3MEPEHUS (DU3MUECKUX BEINYUH (yAeTbHAS TeIUIOEMKOCTh
BEIIIECTBA, COMPOTHUBIICHUE IPOBOIHUKA, pa00OTa U MOIIHOCTb JEKTPUYECKOTO TOKA):
IUTAHUPOBATh U3MEPEHUs1, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIIEIys
MPEII0KEHHON UHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BEITUUYUHBL;

e cOOJTIO/IaTh MPaBHIIa TEXHUKH 0€30MAaCHOCTH IPH PadoTe ¢ J1a00paTOpHBIM
00opyI0BaHUEM;

® XapaKTepU30BaTh MPUHLUIIBI ACHCTBHUS U3YYEHHBIX MPHOOPOB U TEXHUUECKUX YCTPOHCTB
C OIOpOH Ha UX OMMCaHU (B TOM YHUCIIE: CCTeMa OTOIJIEHUS IOMOB, TUTPOMETD,
napoBast TypOHHa, aMIIepMeTp, BOJIBTMETP, CUETUHK IEKTPHUUECKON IHEPIUH,
AJIEKTPOOCBETUTENbHbBIE IPUOOPHI, HArPEBATENbHBIE AIEKTPOIPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKHUE MPEAOXPAHUTENHN, JIEKTPOMATHUT, FIEKTPOABUTATENb IOCTOSHHOTO
TOKa), UCII0JIb3Ysl 3HAHUS O CBOMCTBAX (PU3UUYECKUX SIBICHUH U HEOOXOIUMbIE
¢du3nueckne 3aKOHOMEPHOCTH;

® PacIro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOICTBA U H3MEPUTEIbHBIE PHOOPHI IO
CXeMaM U CXeMaTHYHBIM PUCYHKaM (3KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, IBUTATENIb BHYTPEHHEI0 CrOPaHMsl, SJIEKTPOCKOIL, PEOCTaT), COCTABIIATh
CXEMBI JJIEKTPUYECKUX LENEH C MOCIEA0BATENBHBIM U NTApAJUIEIbHBIM COCIMHEHUEM
DJIEMEHTOB, pa3jInyasl yCIOBHbIE 0003HAUYEHUS 2JIEMEHTOB NIEKTPUUECKUX LETIEH;

® [IPUBOAMUTH IpUMEPHI (HAXOIUTHh HH(POPMALIHIO O TPUMEPAX) MPAKTUUECKOTO
WCIIOJIH30BaHUS (PU3NYECKUX 3HAHUI B TTOBCEAHEBHOM XU3HU ISl 00eCTIedeHUs
0€30MacHOCTH NP 00paleHUH ¢ TPUOOpaMU U TEXHUYECKUMHU YCTpOICTBaMH,
COXpPaHEHHMsI 3]I0pOBbsI U COOJIIOJICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKpYXKarollleu cpere;

® OCYIIIECTBIIATH MOUCK MHGOpMAINHU (HU3UIECKOTO cosiep kaHusi B UHTepHeTe, Ha OCHOBE
MMEIOIIMXCSA 3HAHUU U IIyTEM CPaBHEHUS JONOJHUTEIBHBIX HCTOUHUKOB BBIIEIIATh
uH(pOpMaIIHIO, KOTOpas SBJISIETCS MPOTUBOPEUYUBOI MITH MOXKET OBITh HEJJOCTOBEPHOIA;

® ICTIOJIb30BATh MPHU BHITIOJIHEHUH YYEOHBIX 3aJJaHUH HAYYHO-TIONYJISAPHYIO TUTEPATYPY
(bU3UYECKOTO CoAepKaHMs, CIIPAaBOYHBIE MaTepUalbl, pecypchl cetu HTepHeT,
BJIQJIETh PUEMAaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIHH U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® CO3/1aBaTh COOCTBEHHBIE MTUCHMEHHBIE U KPATKHE YCTHBIE COOOIIEHUS, 00001Iast
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOUYHUKOB (DU3MUECKOTO COACpkKAHUS, B TOM YHCIE
MyOJTUYHO MPECTABIATh PE3YJIBTATHl TPOCKTHOM MIIM MCCIIET0BATEIbCKOM
JEATEIIbHOCTH, TTPH 3TOM I'PaMOTHO UCMOJIb30BATh N3YYEHHBIN MMOHATHITHBIN anmapar
Kypca (DU3HUKH, COMTPOBOXKIATh BRICTYIICHUE TIPE3CHTALIUEH;



® [IpH BBINOJIHEHUH YUEOHBIX MPOEKTOB M UCCIIEI0BAHUH (PU3MUECKIX TPOILIECCOB
pacrpenenaTs 00s3aHHOCTH B IPYIIIE B COOTBETCTBUHU C IIOCTABICHHBIMU 3aJjauaMH,
CJICIUTH 32 BBIIIOJHEHUEM IIJIaHA ACUCTBUN U KOPPEKTUPOBATH €TI0, aJIEKBATHO
OLICHUBATh COOCTBEHHBIH BKIIAJ B JCITEIBHOCTD IPYIIIbI, BEICTPAUBAThH
KOMMYHHKaTHUBHOE B3aMMO/EHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

® 1ICII0JIb30BATh MTOHATHS: CUCTEMA OTCUETA, MaTepUasbHasl TOUKa, TPAEKTOpuS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOT0 ABMKEHU, Aepopmalius (ynpyras, IiacTuyeckas),
TpPEHHE, HEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTb U NEPETPY3KH, LIEHTP
TSKECTH, a0COIOTHO TBEPIOE TEIIO, LIEHTP TSHKECTU TBEPIOTO Tela, pABHOBECHE,
MeXaHUYeCKHe KoueOaHus ¥ BOJHBI, 3BYK, HHPPa3BYK U YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPHI UCITYCKaHUs U MOTJIOLIECHHUS, anb(a, 6eTa- U raMma-
W3JIy49€HHUS], U30TOIIbI, SACpHAs SHEPTeTHKA;

® pa3InyaTh SABJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEIHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MaJICHUE Tell, PABHOMEPHOE
JIBUKEHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBHUE TE€J, PEAKTUBHOE JBUKECHHUE,
KoJsiebaTenbHOE IBHKEHHUE (3aTyXarollye U BhIHYKIEHHbIE KOJIeOaHus), pe30HaHC,
BOJIHOBOE JIBUKEHHUE, OTPAXKEHUE 3BYKa, IPSAMOJIMHEIHOE paclpocTpaHeHue,
OTpa’Ke€HHE U MPEJIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHHUE
0esIoro cBeTa B CIEKTP U CI0KEHUE CIIEKTPaIbHBIX LIBETOB, AUCIIEPCHSI CBETA,
€CTECTBEHHAsl PaIM0AKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOrO CIIEKTpa U3JIy4eHuUs)
10 ONHCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (pr3HYecKoe SIBICHUE;

® pacIi0O3HaBaTh MPOSBIICHUE U3YUYEHHBIX (PU3NUYECKUX SBJIICHUM B OKPYXKArOIIEM MUpe (B
TOM 4ucie (GU3nIecKue SBICHUS B IPUPO/Ie: TPUIUBBI U OTIUBHI, TBUKEHHE MIJIaHET
ConHeYHOM CUCTEMBI, PEAKTUBHOE ABUKEHUE )KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
YKUBOTHBIMH, 3eMJIETPSICEHUE, CEICMUYECKHE BOIHBI, ITlyHAMH, 3X0, I[[BETa TeJl,
ONTHUYECKHUE SIBJICHUS B MPUPOJIC, OMOJIOTHUECKOE JIEHCTBUE BUIMMOTO,
yIbTPauOIETOBOTO U PEHTT€HOBCKOTO U3ITyUYeHUH, €CTeCTBEHHBIN PaIiOaKTUBHBIH
¢dboH, KOCMUYECKHE TyYH, PAANOAKTUBHOE H3TYyYCHHE MPUPOJIHBIX MUHEPATIOB,
JIEWCTBUE PATMOAKTUBHBIX M3Ty4YEeHUN HAa OPTaHU3M YE€JI0BEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO 33/1a4y B yueOHYIO, BBIICIATH CYIIIECTBEHHbIE CBOMCTBA (TTPU3HAKH )
(bu3HYECKUX SIBICHUN;

® OITMChIBATh U3YUCHHEIC CBOMCTBA TEII U cbmnqecxne SABJICHUS, UCIIOJIB3YA Q)Hznqecxne
BCIIMYHUHBI (Cpean{s[ 1 MI'HOB€HHAsA CKOPOCTH TEJIa ITPU HEPABHOMCPHOM ABUXKCHUMH,
YCKOPCHUEC, IICPEMCIICHUC, ITYTh, YITI0BadA CKOPOCTH, CUJIa TPCHUSA, CHUJIa YIIPYT'OCTH,
CuJia TAXKECTU, YCKOPCHUC CBO60I[H01"O naacHus, BEC Tejia, UMITYJIbC TCJld, UMITYJIBC
CHJIbI, MCXaHUYCCKaA pa60Ta U MOIIHOCTB, NOTCHIHAJIbHAA SHEPTHA TCJIa, IOAHATOIO
Haa MMOBEPXHOCTBIO 3EMIIH, ITOTCHIUAIbHAA DOHCPIUA c)KaToU MPY>XUHBI, KHHCTUYCCKas
SHEPTHs, NOJIHAasA MEXaHNYCCKad SHECPrusd, ICpuoa U 4acToTa KOHC63HHI>'I, JJINHA
BOJIHBI, TPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTH CBCTA, IMOKA3ATECJIb NPCIIOMIICHHUA



Cpelibl), MPY ONMHMCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKHIM CMBICT UCTIOIb3YEMbBIX
BEJIMYMH, 0003HAYCHUS U IUHUIBI (PHU3UIECKUX BEIHYNH, HAXOAUTH (DOPMYJIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETMUYUHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (DPU3HMUECKUX BEJIIUMYMH;

® XapaKTepU30BaTh CBOMCTBA Tel, (Pr3HUecKue SIBICHUS U MPOLIECCH, HCIIONB3YsI 3aKOH
COXpaHEHMUsI SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHHUS, IPUHLIUII CYIIEPIIO3ULIUU CUII,
IPUHIUI OTHOCUTENBbHOCTH ["anuies, 3akoHbl HproTOHA, 3aKOH COXpaHEeHUs UMITYJIbCa,
3aKOHBI OTPAKEHMSI U MPEJIOMJICHHSI CBETA, 3aKOHBI COXPAaHEHMS 3apsiI0BOrO U
MacCOBOI'0 YHCEJ IPU AAEPHBIX PEAKIUAX, IPU ITOM JaBaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

® 00BACHATH (PU3NYECKHE IIPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTyallui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUUYNHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JOrMYECKUX IIaroB ¢ ONOPOH Ha 2—3 M3y4EeHHBIX
CBOWCTBA (PU3NUECKUX ABICHUN, GPU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e pemiarh pacyéTHbIC 3aa4M (ONUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHIT), UCIIOIb3YS
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3UUECKUE BEIMIUHBI: HA OCHOBE aHAIN3a
YCIIOBHS 33J]auyl 3aIMChIBaTh KPATKOE YCIOBUE, BBIABIIATH HEIOCTAIOIINE WIIN
U30BITOYHBIE JAHHBIE, BEIOMPATh 3aKOHBI U (DOPMYJIbl, HEOOXOUMBIE Ul PELICHHUS,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEATUCTUYHOCTD I1OJIY4EHHOTO 3HAUECHUS
(U3UYECKON BEJIMYUHBIL;

® DACIIO3HABATb HpO6J’I€MbI, KOTOPBIC MOKHO PCHINTD IIPpU IMTOMOIITH (bHSH‘leCKI/IX MCTOAOB,
HCIIOJIB3Ys OITMCAHUEC UCCIICAOBAHUA, BBIACIIATD ITPOBECPACMOC ITPEAIIOIOKCHUC,
OLICHUBATDH MPABUJIBHOCTDE ITOpAAKA IMMPOBCACHUA UCCICI0OBAaHMA, 1CJIaTh BBIBOAKI,
HHTCPHPETUPOBATH PE3YJIbTATHI Ha6J'II-0,[[eHPII>i " OIIBITOB,

® [IPOBOJUTH OIBITHI MO HAOIIOAEHUIO (U3NYECKUX SBJICHUN WIN (PU3HUECKUX CBOMCTB TeI
(u3yuenue BToporo 3akoHa HploToHa, 3aK0OHa COXpaHEHUs SHEPTUH, 3aBUCUMOCTD
nepuoJia KojaeOaHui Mpy>KMHHOTO MasiTHUKA OT Macchl rpy3a M *KECTKOCTH MPYKHUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MaJIbIX KOJeOaHUH, MPAMOIMHEHHOE PaCIpOCTpaHEHUE
CBeTa, pa3joxkeHue 0er0ro cBeTa B CIEKTP, U3yYeHHE CBOMCTB M300pakeHus B
IUIOCKOM 3€pKaJie U CBOMCTB M300pakeHus IpeIMeTa B COOMparoIiei JuH3e,
HaOJr0IeHUE CIUIONIHBIX M JTMHEHYAThIX CIIEKTPOB U3IYUYEHHUs): CAMOCTOATEIbHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOIO HAOOpa 000pyI0BaHMs, OMUCHIBATH XOJI OIBITA U
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI;

® IPOBOJUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONpeeNsis CpeaHee
3HauUEHUE U3MePsieMOi BeTHUUHBI ((DOKYCHOE pACCTOSIHHE COOUpAIOIIeH TMH3HI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

® [IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIMYHMH C UCTIOJIb30BAaHHEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUXKEHUH 0€3 Ha4aJlbHOM CKOPOCTH, Mepro/ia KoyiedaH!il MaTeMaTH4eCKOro
MasiTHUKa OT JUIMHbI HUTH, 3aBUCHMOCTH yTJjla OTPa)KEHUs CBETa OT yIJia MaJeHUs U
yria IpeJoMIIEHHsI OT YIJla aJIeHus): IUIAaHUPOBATh UCCIIEIOBAHKE, CAMOCTOSITEIIBHO



coOMpaTh YCTaHOBKY, (PMKCUPOBATh PE3Y/IbTAThl HOIYYEHHON 3aBUCUMOCTH
(¢u3nUecKrux BETUUMH B BUJE TaOIUI] U TpadUKOB, AETaTh BEIBOJBI IO PE3yJIbTaTaM
UCCIIEI0BAHMS;

® [IPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUUUH (CpEeIHss CKOPOCTb U
YCKOpEHHUE TeJia MPH PaBHOYCKOPEHHOM JBIKEHUH, YCKOPEHUE CBOOOIHOTO MaACHNS,
KECTKOCTH MPYKUHBI, KO3(PPHUIUEHT TPEHUS CKOJIBKEHUS, MEXaHNYecKast padoTa u
MOIIHOCTb, YaCTOTA U NEPUOA KOJIeOaHUH MaTeMaTHUECKOro U IPY>KUHHOTO
MasiITHUKOB, ONTHYECKAs CHjia COOUPAIOLIEeH JIMH3bI, PaJUOAKTUBHBINA (OH):
IUTAHUPOBATh U3MEPEHUs1, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBITTOJIHSTD
U3MEpEHUsl, caelys MPeI0KEHHOW NHCTPYKLIUH, BEIYUCIIATH 3HAUEHUE BETMUYNHBI U
aHAJIM3UPOBATh MOJYYCHHBIE PE3YIbTATHI C YIETOM 3a/JaHHOM MOIPEIIHOCTH
W3MEPEHHUI;

 COOTIOIaTh MMPaBUJIa TEXHUKU OE30IIaCHOCTH MPH paboTe ¢ JIabopaTOpPHBIM
000pyIOBaHUEM;

® pa3jin4aTb OCHOBHBIC ITPU3HAKH NU3YUCHHBIX (1)I/ISI/I‘ICCKI/IX MOI{GHef/'Il MarcpuaJibHad TOYKa,
a0COJIFOTHO TBEPJI0€ TEJI0, TOUCUHBIN UCTOUYHUK CBETA, JIy4, TOHKAs JINH3A,
IJIaHeTapHasi MOJIeJb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO $11pa;

® XapaKTepU30BaTh MPUHLUIIBI ACHCTBHUS U3YYEHHBIX PHOOPOB U TEXHUUECKUX YCTPOHCTB
C OIOPOH Ha UX ONHUCAHUS (B TOM YHUCIIE: CIIUJOMETP, JATYUKH ITOJIOKEHMUS,
pacCTOsHUS M YCKOPEHMS, PaKeTa, 3X0JI0T, OUKHU, IIEPUCKOIL, (poToanmnapar, ONTHIECKUe
CBETOBO/Ibl, CIIEKTPOCKOII, T03UMETP, Kamepa BuibcoHa), UCrosb3yst 3HaHUs O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

® HCTI0JIH30BATh CXEMbI U CXEMATUYHBIC PUCYHKH U3YUYECHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIIECCOB MPH PEIICHUH Y4eOHO-
MPAKTUYCCKUX 3aaa4, OITHYCCKUC CXEMBI IJI TOCTPOCHUA H306pa)KeHPII>i B INIOCKOM
3epKajie U COOMparoIIei JINH3E;

® [IPUBOAUTH IPUMEPHI (HAXOIUTh HH(OPMALIMIO O IPUMEPax) MPaKTHYECKOTO
HCIIOJIb30BaHU A (1)I/I3I/I‘~I€CKI/IX 3HAHUN B HOBCCI[HCBHOfI KHU3HU 1A o0ecrieyenus
0€30MacHOCTH NP 00paleHUH ¢ TPUOOpaMU U TEXHUUYECKUMH YCTpOICTBaMH,
COXpPaHEHHMsI 3I0pOBbsI U COOJIIOJICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKpYXKarollleu cpee;

® OCYUIIECTBJIATH MOMCK MHPOpMAIMKN PU3NUecKoro coaepxanus B IHTepHere,
CaMOCTOSITENILHO (POPMYITUPYsI TOMCKOBBIH 3aIIpOC, HAXOAUTH MYTH ONPEACTCHUS
JIOCTOBEPHOCTH IMOJTy4YeHHOH MH(OpMAIIMK HAa OCHOBE UMEIOLINXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

® 1ICII0JIB30BATh MIPH BBHITTOJHEHUH YUEOHBIX 3aJaHUIl HAYIHO-TIOMYJISIPHYIO IUTEPATYPY
(bU3UYECKOTO CoAepKaHMs, CIIPAaBOYHBIE MAaTepUalbl, pecypchl cetu MHTepHeT,
BIIAJICTh TPHUEMaMHU KOHCIIEKTUPOBAHMSI TEKCTA, IPpeoOpa3oBaHus HHPOpMAIIUU 13
OJIHOU 3HAKOBOW CHCTEMBI B APYTYIO;



® C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIICHUSI HA OCHOBE MH(OPMAIINH U3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOT0 COJEPKAHUs, IIyOJIUYHO NPEICTABIATh
pe3ynbTaThl IPOCKTHON WM UCCIEN0BATEIIBCKOM AEATEIBHOCTH, IIPU 3TOM I'PAMOTHO
UCTIOJIb30BaTh M3YYCHHBIH MOHATUIHBIN anmapaT U3y4aeMoro pasjaena GU3uKa u
COIIPOBO’K/JATh BBICTYIIJICHHE IIPE3EHTAlMEN ¢ y4€TOM 0COOEHHOCTEH ayIUTOPUU
CBEPCTHHKOB.



IlnaHupyemble pe3yJbTAThI OCBOCHUS MpeaMeTa






IIpeaMeTHbIe pe3ybTaThl
K kxonny oOyuenuss B 8 kJjacce mpeiMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® 1ICII0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIECTBA, KPUCTAILTMUECKUE U aMOp(]HEIe Tena,
HACBILIECHHBIN U HEHACBIILIEHHBIN M1ap, BIAXXHOCTh BO3AYyXa, TEMIIEpATypa, BHYTPEHHSA
SHEPIHsl, TEIUIOBOM JBUTATENb, JIEMEHTAPHBIN 3JIEKTPUUECKUH 3apsii, dJEKTPUUECKOE
110JI€, TPOBOJIHUKY U IUSJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUUYECKUM TOK, MArHUTHOE
10JIE;

® pa3nuyaTh SBJICHUS (TEIUIOBOE paclIUpEHHe U CxKaTHe, TEIUIonepeaya, TerioBoe
paBHOBECHE, CMAYUBAHNE, KAaIUJUIPHBIE SIBJICHUS, UCTIAPEHUE, KOHACHCALHS,
IUIaBJIEHUE, KpUCTAUIN3alusl (OTBEpAEBaHUE), KUIIEHUE, TEIIoNepeiada
(TEnIonpoBOHOCTh, KOHBEKLUS, U3IYyUEHHE), DIEKTPU3ALUs Tell, B3aUMOJIEHCTBHE
3apsAJI0B, ACUCTBUS AIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3AUMOJIEUCTBUE
MarHuTOB, IEUCTBUE MAarHUTHOIO MOJIS1 HA MPOBOAHUK C TOKOM, 3JIEKTPOMarHuTHas
WHYKIMSA) TIO ONMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

® pacIio3HaBaTh [IPOSBICHUE U3YUCHHBIX (PM3UUECKUX SABJICHUN B OKpPYXKAIOIIEM MUPE, B
TOM 4Hcie (PU3UUYECKHE SBJICHUS B IPUPOE: TOBEPXHOCTHOE HATSKEHHUE U
KalWJUISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAILIBI B IpUpoAe, nznydeHue ConHa,
3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl, 00pa3oBaHKE POCHI, TyMaHa, UHEsl, CHera,
3JIEKTPUUECKUE SIBJICHUS B aTMOC(Epe, IEKTPUUECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMild, Apei¢ Moa0CoB, pOJib MArHUTHOT'O MOJIS J1J1s )KU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, IPU STOM MEPEBOJUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

® OIIMCHIBATh N3YUYEHHBIE CBOWCTBA TeJ U (PU3UUYECKUE SIBJICHMS, UCIIONIb3YS (PU3HUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPTUsl, KOJIMUYECTBO TEIUIOTHI, yIeIbHas
TEIJIOEMKOCTD BEIIECTBA, yAEIbHas TEIIOTA IUIABJICHUs, YACIbHAs TEIUIOTa
napooOpa3zoBaHus, yelbHas TeIUIOTa CrOpaHus TOIINBA, KO3 (HUIIMEHT TOJIE3HOT0
JIEHCTBHSI TETUIOBOM MAIIMHBI, OTHOCUTEJIbHASI BIAKHOCTh BO3/1yXa, AIEKTPUIECKUI
3apsifl, CHiIa TOKA, JIEKTPUYECKOE HAIPSYKEHUE, COIPOTUBIICHUE ITPOBOJHMKA,
yJlelIbHOE COTIPOTUBIICHUE BEIIECTBA, pab0Ta U MOLTHOCTH JEKTPHUUECKOr0 TOKa), IPU
OINKCAaHUM MPABUIIBHO TPAKTOBATH (PU3UUECKUIN CMBICI HCIIOJIb3YEMbIX BEJIMYUH,
0003Ha4YeHUSI U €MHUIIBI PU3NYECKUX BETMUUH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIIHE
JTaHHYIO (PU3NYECKYIO BETUUYUHY C JPYTMMH BETUYMHAMU, CTPOUTH IpapUKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINUMH;

® XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SABJIEHUS U MPOLIECCHI, UCIIONIb3Ys
OCHOBHBI€ ITOJIOKEHHUS MOJIEKYJSIPHO-KMHETHYECKON TEOPUHU CTPOEHHUS BEILIECTBA,
IIPUHLINII CYNIEPIIO3ULINY NTOJIEH (Ha KaUECTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsiaa, 3aKkoH OMa i ydacTka 1enu, 3akoH /[xoyns—JIeHna, 3akoH cOXpaHeHUs
SHEPTUH, NPU 3TOM /1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCHIBATH €TI0
MaTE€MaTUYeCKOe BBIPAKEHUE;



® 00BSCHATH (PU3MUECKHE MTPOIIECCH U CBOMCTBA TEJ, B TOM YUCJIC U B KOHTEKCTE CUTYAIIHid
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH IPUUYUHHOCIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX IIaroB ¢ OMOpPoi Ha 1—2 M3y4eHHBIX
CBOICcTBa (pU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemath pacyE€THbIC 33a9u B 2—3 ACHCTBHS, UCTIONB3Ys 3aKOHBI M (DOPMYIIBL,
CBsI3bIBaIOIME (PU3NUECKUE BETMUMHBL: HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4M
3alMCBIBATH KPATKOE YCIOBUE, BBIABIATL HEAOCTATOK NaHHBIX JUIA PELLICHUS 3a4a4H,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIE JUIsl €€ pelIeH s, TPOBOIUTH PAcUEThI U
CpaBHUBATh MOJIyYCHHOE 3HaUCHHE (PU3NUECKON BETMUUHBI C U3BECTHBIMH JaHHBIMU;

® DACIIO3HABATb HpO6HCMBI, KOTOPBIC MOKHO PECIIMTH ITPU ITOMOIIH (bHSI/I‘ICCKI/IX MCTOAOB,
HCIIOJIB3Ys OITMCAHUEC UCCIICAOBAHUA, BBIACIIATE ITPOBECPACMOC ITPCATIOIOKCHUC,
OLICHUBATDH IMMPABUJIBHOCTDL IOpAAKA IMIPOBCACHUA UCCICAO0OBAHMA, ACJIaTh BBIBOABI;

® [I[POBOJIUTH OMBITHI 110 HAOIFOICHUIO PU3UUCCKUX SBJICHUN WM (U3UUECKUX CBOMCTB TEJ
(KanmIISIpHBIE SIBJICHUS, 3aBHCUMOCTb JIaBJICHUS BO3/IyXa OT ero 00bhéMa,
TEMIIEPATYPHI, CKOPOCTH TPOIECCa OCTHIBAHUS U HATPEBAHUS IPU U3TYUCHUH OT IIBETA
U3JTyYaromei (TOrIONaroIIei ) MOBEPXHOCTH, CKOPOCTh HCIIAPEHUS BOJIBI OT
TEMIIepPaTyPhl JKUJKOCTH U TUIOIIAIN €€ TOBEPXHOCTH, JICKTPU3ALIUS TE U
B3aMMOJICHCTBHE PICKTPUUCSCKUX 3aPsI0B, B3aUMOJICHCTBUE TIOCTOSIHHBIX MarHUTOB,
BU3YaJIM3aI[Usl MATHUTHBIX TI0JICH MOCTOSIHHBIX MAarHUTOB, ICHCTBUS MATHUTHOTO TTOJIS
Ha MPOBOJIHUK C TOKOM, CBOWCTBA JICKTPOMAarHUTa, CBOMCTBA AIICKTPOABUTATEIS
TIOCTOSTHHOTO TOKa): (hOpPMYJTHPOBATH TIPOBEPSEMBIC MPEOJIOKEHHS, COOUPATh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000PYAOBAHHUS, OIIMCHIBATEH X0 ONBITA U
(bopMyIUPOBaThH BHIBOJIBI;

® BBINOJIHATD IIPSAMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIIBHON BIIAYXHOCTH BO3/YyXa,
CHWJIBI TOKA, HAIIPSKEHUS C MUCTI0JIb30BAaHUEM aHAJIOIOBBIX IPUOOPOB U JATUYMKOB
($u3NYECKUX BEJIMYHMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON
a0COJIIOTHON MOTPENIHOCTH;

® [IPOBOJUTH MCCIIE0BaHNE 3aBUCHMOCTH OJHON (PU3UYECKOI BETMYMHBI OT APYTOil ¢
HCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTb COMPOTUBIICHUS] TPOBOJAHUKA OT
€ro JUIMHBI, IJIOLIAAH IIOIEPEYHOr0 CEUEHUS U YAEIBHOIO CONPOTUBIICHUS BELIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UAYILETO Yepe3 IPOBOAHUK, OT HANPSKEHUs HA IPOBOJIHHUKE,
UCCIIEIOBaHKE NIOCIIEI0BATENBHOTO U NApaIEIbBHOTO COEJUHEHNIN TPOBOAHUKOB):
IUTAHUPOBATh UCCIIEI0BaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIETYS
IPEeI0KEHHOMY TUTaHy, (PMKCUPOBATh Pe3yIbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHJIE
TaOIUI U TpaUKOB, AeTaTh BHIBOABI 110 pe3yJbTaTaM HCCIeIOBAHHUS;

® [IPOBOANTE KOCBECHHBIC U3MEPCHUA (1)I/I3I/I'-ICCKI/IX BCIIMYHH (YJIeJ'H)HaSI TEILIOEMKOCTD
BCIICCTBA, CONPOTUBJICHUC ITPOBOAHUKA, paGOTa U MOIIHOCTD 3JICKTPUYCCKOT'O TOKa)I
IJIaHUPOBATb U3MCPCHMU, CO6I/IpaTL SKCIICPUMCHTAJIbBHYIO YCTAaHOBKY, CJICIAYS
HpeJIHO)KeHHOfI HHCTPYKIWH, U BEIYUCIIATh 3HAYCHUC BCIINYHNHBI,



e coOMI0/IaTh MpaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM
00opyI0BaHNEM;

® XapaKTepu30BaTh NIPUHLIHUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPONCTB
C OMOPO Ha UX OMHUCAHUS (B TOM YHUCJE: CUCTEMA OTOIJICHUS JJOMOB, TUTPOMETD,
napoBasi TypOWHa, aMIIEPMETP, BOJIBTMETP, CUETUHK IIEKTPHUICCKON YHEPTHH,
3JIEKTPOOCBETUTEIbHBIE TIPUOOPHI, HArPEBATENbHBIE TEKTPOIIPHUOOPHI (TIPUMEPHI),
3JIEKTPUYECKUE MTPEAOXPAHUTEIIN, FTEKTPOMATHUT, 3JIEKTPOJBUTaTEb IOCTOSHHOIO
TOKa), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3UYECKUX SBICHUA U HEOOXOUMbBIC
dusznyecKre 3aKOHOMEPHOCTH;

® pacIio3HaBaTh [IPOCThIE TEXHUYECKHE YCTPOICTBAa U U3MEPUTEIIbHBIE IPHOOPHI IO
CXEMaM U CXEMaTUYHBIM PUCYHKaM (JKUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, IBUTATENb BHYTPEHHETO CrOPaHus, 3JIEKTPOCKOII, PEOCTAT), COCTABIISTh
CXEMBI JIEKTPUUECKUX LIETIEH ¢ IIOCIIEN0BATENbHBIM U MApaJUIEIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIEHeH;

® [IPUBOJIUTH IPUMEPHI (HAXOAUTH HH(OPMALIMIO O IPUMEPAX ) MPAKTUYECKOTO
UCIIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU /7151 0OecrieueHus
0€30I1aCHOCTH ITpU O0pALEHUH C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH,
COXpaHEHHUsI 310pOBbs U COOJIIOIEHUS HOPM IKOJIOTUUYECKOTO IMOBEJCHUS B
OKpYKarollei cpee;

® OCYILIECTBJIATh OUCK UH(POpMaLuU GpU3nuecKoro coaepxanus B IHTepHeTe, Ha OCHOBE
MMEIOIINXCS 3HAHUHU U IIyTEM CPAaBHEHHUsI TONIOJIHUTEIIbHBIX HICTOYHUKOB BBIJIEIISAThH
uH(pOpMaLINIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MU MOXKET ObITh HEJJOCTOBEPHOIA;

® [ICTI0JIb30BATh NP BBIIOJHEHUN YUEOHBIX 3a/laHUM HayYHO-TIOMYJISPHYIO IUTEPaTypy
(bu3nYeCcKOro cofepxKaHus, ClipaBOYHbIE MaTepUalbl, pecypchl cetu HTepHer,
BJIa/IETh NpUEMAaMU KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3zoBaHUs HHPOPMAIUH U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

® CO3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUS, 0000111ast
UH(POPMAIINIO U3 HECKOIBKMX NCTOYHUKOB (PH3UUECKOTO COJICPKAHUS, B TOM UHUCIIE
NyOJIMYHO MPEICTABIATH Pe3yJIbTaThl MPOEKTHOM MIIM UCCIIEI0BATEIbCKON
NeSITeIbHOCTH, IPU 3TOM I'PaMOTHO UCIOJIb30BATh U3yUEHHBIN MOHATUIHHBIN anmapar
Kypca (pHU3UKH, COPOBOXKIATh BEICTYIUICHHE MTPE3CHTAINEH;

® [IPpH BBIITIOJIHCHUN y‘-Ie6HBIX IIPOCKTOB U I/ICCJ'ICI(OBaHI/Iﬁ (I)I/I3I/I‘-ICCKI/IX IIpoOLEeCCOB
pacnpeacissaThb 00513aHHOCTH B Tpynmne B COOTBECTCTBHUU C IMOCTABJICHHBIMU 3aJa4aMU,
CJICAUTH 3a BBIIIOJIHCHHUEM IIJIaHA )ICI\/'ICTBI/Iﬁ N KOPPCKTUPOBATH €I0, AACKBATHO
OLICHUBATh COOCTBEHHBIH BKJIaZd B ACATCIbHOCTD I'PYIIIbI, BEICTPAUBAThH
KOMMYHUKATHBHOC BSaHMOﬂeﬁCTBHC, MpOABJIAA TOTOBHOCTL pa3pCllaThb KOH(bJ'II/IKTBI.

K xoHuy oOyueHust B 9 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:
® 1ICII0JIB30BATh MOHATHS: CUCTEMA OTCUETA, MaTepUaibHasi TOUKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBMKEHUS, Nedopmanus (ynpyras, miactTudyeckas),



TPEHHUE, IEHTPOCTPEMHUTEILHOE YCKOPEHUE, HEBECOMOCTh U MEPErPy3KH, LIEHTP
TSKECTH, a0COFOTHO TBEPJIOE TEIIO, IEHTP TSHKECTH TBEPOTO Tella, PABHOBECHE,
MeXaHUYeCKHe KoJIeOaHUs U BOJIHBIL, 3BYK, HH(PA3BYK U YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3J€KTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhI UCITYCKAaHUS | MOTJIONICHUS, anbda, OeTa- 1 raMMma-
W3JTY4CHUSI, M30TOIIBI, SiZICPHAsT YHEPTeTHKA,;

® pa3nauyarth SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE IPAMOJIMHEHHOE IBM)KEHUE, CBOOOIHOE 1aIeHUE TEJ, PABHOMEPHOE
JBUKCHHE 110 OKPYKHOCTH, B3aUMOJECHCTBUE TEJI, PEAKTUBHOE JBIKCHHUE,
KosiebaTebHOE IBM)KEHHUE (3aTyXarollre 1 BEIHYX/ICHHBIE KoJieOaHus ), pe30HaHC,
BOJIHOBOE JIBUKEHHE, OTPAXKEHHE 3BYKa, IPSIMOJIUHENHOE PACIIPOCTPaHEHHE,
OTpa)kKCHHE U IPEJIOMIICHUE CBETA, II0JTHOEC BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KECHHUE
6eJ0ro cBeTa B CHEKTP U CI0XKEHUE CIIEKTPAIbHBIX LIBETOB, AUCIIEPCHUS CBETA,
€CTECTBEHHAsI PaJIM0aKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOrO CIIEKTpa U3JIy4eHNUs)
10 OIMCAHMIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOILINX
JaHHOE (hru3nUecKoe SIBIECHUE;

® pPacTio3HABaTh MPOSIBIICHNE N3YUCHHBIX (DU3HUECKUX SIBJICHUW B OKPYKArOIIeM MUpe (B
TOM 4YHUCIIe (PU3UICCKHE SIBIICHUS B TIPUPO/IC: TIPUIUBBI U OTIUBEI, TBUKCHHE TUTAHET
ConHeYHOM cUCTEMBl, PEAKTUBHOE JBUKEHUE )KUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMU, 3€MJIETPSICEHUE, CEIICMUYECKHE BOIHBI, IlyHAMH, 3X0, [IBETa Tell,
ONTHUYECKHUE SIBJICHUS B IPUPOE, OMOJIOrNYeCcKOe AeMCTBUE BUIUMOTO,
YIBTPapUOIECTOBOTO U PEHTTCHOBCKOT'O U3ITy4YeHUH, €CTECTBEHHBIN PaINOAKTUBHBIN
¢doH, KOCMUYECKHE TyYH, PAAHOAKTUBHOE U3Ty4eHUE PUPOIHBIX MUHEPAIIOB,
NeiCTBUE paJIMOAKTUBHBIX U3ITyUYE€HUH Ha OPraHU3M YeNIOBEKa), IPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO 33/1a4y B yueOHYIO, BBIICIATH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )
(bu3NYECKUX SIBICHUM;

® ONMCHIBATh U3yYCHHbIE CBOICTBA TeN U (pU3NUeCcKHe SBICHUS, UCTIONb3Ys (U3NUECKHe
BEJIMUMHBI (CPEIHSS U MTHOBEHHAs! CKOPOCTb Tejla NP HEPAaBHOMEPHOM JIBUYKEHUH,
YCKOpEHHE, NIEPEMEILEHUE, ITYTh, YIIIOBask CKOPOCTb, CUJIa TPEHUS, CHJIa YIIPYTOCTH,
CHJIa TSDKECTH, YCKOpeHHe CBOOOIHOTO MaIeHus, BEC Tella, UMITYJIbC TeNla, UMITYJIbC
CHJIBI, MEXaHMUYECKasi paboTa U MOIIHOCTb, OTCHIMAIbHASL YHEPTUS TeJla, MOTHATOr0
HaJ[ IOBEPXHOCTBIO 36MJIM, TIOTEHIIMAIbHAS YHEPTUS CKATOM NPYKUHBI, KWHETUYECKas
SHEprus, MOoJIHas MeXaHUUecKasl SHEPTrus, IEpUOJl U YacToTa KojeOaHuH, II1uHa
BOJIHBI, TPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, I10KA3aTENb IPEIOMICHUS
Cpefibl), IpY ONMCAaHUM MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICT HCIIOIB3YEMbIX
BEJIMYMH, 0003HAUYEHHUS U €IMHULbI (PU3NUYECKUX BEIMUNH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIIME TAHHYIO (PM3UUYECKYIO BEJIMYUHY C APYTUMHU BEIMUYNHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJINYMH;

® XapaAKTCPU30BaATh CBOMCTBaA TCII, (bl/ISI/I‘{eCKI/IC SAIBJICHUS U IPOLCCChI, UCITOJIb3YA 3aKOH
COXPAaHCHUA DHCPIrun, 3aKOH BCCMUPHOTO TATOTCHHA, IPUHIMII CYIICPIIO3UIIUUN CUJI,
IMPUHIMUIT OTHOCHUTECIBHOCTH Fam/meﬂ, 3aKOHBbI HBI—OTOH&, 3aKOH COXpaHCHUA UMITYJIbCA,
3aKOHBI OTPAKCHUA U ITPCIIOMIICHU CBCTA, 3aKOHBI COXPAaHCHUSA 3apA10BOI0 U



MacCOBOI'0 YHCEJI MPU AACPHBIX PEAKIUAX, IPU ITOM JaBaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3alIUCHIBATh €M0 MAaTEMATHUYECKOE BBIPAKECHHUE;

® 00BSICHATH (PU3MYECKHE MTPOIIECCHI U CBOMCTBA TEJ, B TOM YMCIIC U B KOHTEKCTE CHTYaIHil
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh IPUYMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOH Ha 2—3 M3y4EHHBIX
CBOICTBa (PU3UUECKUX SBICHUH, PU3NIECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIC 3aJa4u (OMUPAIOUINecs Ha CUCTEMY U3 2—3 ypaBHEHHIT), UCIIONb3YS
3aKOHBI ¥ (POPMYIIBI, CBSI3BIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHATN3a
YCIIOBUS 33J]aui 3alIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEOCTAIOIINE WIIH
U30BITOYHBIE TAaHHBIE, BEIOUPATH 3aKOHBI M (DOPMYJIbI, HEOOXOIUMBIE JIJIsl peILICHHS,
IIPOBOJIUTH PACUETHI U OLICHUBATh PEAIUCTUYHOCTh MOJYYEHHOIO 3HAUCHUS
bu3nYeCcKOil BETUYMHBL;

® pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIINTH MPHU MOMOIIH (PU3NIECKUX METOJIOB,
UCIIOJIBb3Ysl ONMCAHUE UCCIIEOBAHUs, BBIACIIATH IIPOBEPAEMOE IIPEAIIOIO0KEHHUE,
OLICHUBATH [IPABUIILHOCTH IIOPsAJKA IPOBEACHUS UCCIICI0BAHMS, 1€JaTh BEIBOBI,
MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOAEHUIN U ONIBITOB;

® [I[POBOJIUTH ONBITHI IO HAOIIOAEHUIO (GU3NYECKUX SABJICHUN WK (U3UYECKUX CBOMCTB Tel
(u3ydeHue BTOporo 3akoHa HproTOHA, 3aKOHA COXpPaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuo/ia KojaeOaHuii MPYKMHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTb OT aMIUIUTY/Ibl MaJIbIX KOJIEOaHUM, IPSIMOJIMHENHOE paclpOCTPaHEHNE
CBETa, pasJIoKeHHUe OeJI0ro CBeTa B CIEKTpP, U3yYeHUE CBONCTB U300pakeHUs B
IUIOCKOM 3€pKaJie M CBOMCTB M300paskeHHs IIpeIMeTa B coOuparolei JInH3e,
HaOJII0/IeHUE CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyUEHHs): CAMOCTOATEIBHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO HAOOpa 000pyA0BaHUSI, OIMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

® [IPOBOJIUTH NPH HEOOXOAUMOCTHU CEPHIO MPSAMBIX U3MEPEHUH, ONpeesis cpeiHee
3HauEHUE U3MepsieMOl BeIMUUHBI ((POKYCHOE pacCTOsIHUE COOUparoIel JTMH3bI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHust (M3MEpUTENILHOTO TpUbopa);

® IPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4allbHOM CKOPOCTH, Mepro/ia KoiebaH!il MaTeMaTHYeCKOTro
MasiTHUKA OT JUJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAXKEHUS CBETA OT yIJIa MMAJCHUS U
yria npejoMJIeHHs OT yIJla aJIeHus): IUIaHUPOBATh UCCIIEI0OBAaHUE, CAMOCTOSATEIHHO
cobupath yCTaHOBKY, (UKCHUPOBATH PE3YIbTAThI MOTYYEHHON 3aBHCUMOCTH
bu3MYECKUX BEIMYHMH B BUJIE TaOIUI] U rpa)uKOB, JeNaTh BHIBOJBI [0 pPE3yIbTaTaM
HCCIIEIOBAHUS;

® [IPOBOJUTH KOCBEHHbIE H3MEPEHUS (PU3NUECKUX BEIUYUH (CpeHss CKOPOCTh U
YCKOpEHHUE TeJia MPH PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHUE CBOOOIHOTO MaJIeHUS,
KECTKOCTH MPYKUHBI, KO3(PPHUIUEHT TPEHUS CKOJIBKEHUS, MEXaHn4ecKas paboTa 1
MOIIIHOCTb, YaCTOTa U MEPHO]] KOJIeOaHUI MaTeMaTHYECKOI0 U IPY>KUHHOT'O



MasTHUKOB, OTITUYECKAs CHJIa COOMPAIOIICH JIMH3bI, PaIHOAKTUBHBIN (OH):
IUTAHUPOBATh U3MEPEHUs], COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJIHATH
U3MEPEHHUS, CIeAYs MPEUI0KCHHON MHCTPYKITUH, BBIYUCIISATh 3HAYCHUE BEJTUYUHEI U
AHATM3UPOBATH MOJTYYCHHBIE PE3YJIbTATHI C YIETOM 3a/JaHHOH MOTPEITHOCTH
HU3MEPEHHUI;

e cOOMIOIaTh MPaBHUJIa TEXHUKH 0€30MacHOCTH MPH padoTe ¢ 1a00paTOpPHBIM
000pyI0BaHUEM;

® pa3JinyaTh OCHOBHBIC MMPU3HAKU U3YYCHHBIX (DU3UUYECKUX MOJICTICH: MaTepraibHas TOUYKa,
a0COJIIOTHO TBEPJIO€ TEJI0, TOUSUHBIN UCTOUHUK CBETA, JIy4, TOHKAs JINH3A,
MJIaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SIIpa;

® XAPAKTCPU30BaATb IPUHIHIIbI HeﬁCTBHH HU3YUCHHBIX HpI/I60pOB N TCXHHUYCCKHUX YCTpOfICTB
C OHOpOﬁ Ha UX OINMCaHUsA (B TOM YHCJIC: COUAOMCTP, JATUYNKH IMOJIOKCHHA,
PACCTOAHNA U YCKOPCHUA, paKeTa, 3X0JIOT, OYKH, IICPUCKOII, Q)OTOaHHapaT, OIITUYCCKUC
CBCTOBOJbI, CIICKTPOCKOII, JO3UMECTP, KaMEpa BI/IJ'IBCOHa), HCIIOJIb3YA 3HAHUS O
CBOMCTBaxX (1)I/ISI/IIIGCKI/IX SIBJICHUIN U HeO6XO,Z[I/IMBIe (bPIBI/I‘ICCKI/Ie 3aKOHOMCPHOCTH;

@ MICITI0JIb30BATh CXCMbI U CXEMATUYHBIC PUCYHKH U3YUCHHBIX TCXHUYCCKUX yCTpOfICTB,
U3MEPUTEIIBHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPH PELICHUU Y4eOHO-
NPAaKTUYCCKHUX 3aJ1a4, ONITUYECKUE CXEMBI JIJISl IIOCTPOCHUS H300paKEHUH B TNIOCKOM
3epKajie U COOMparoIIeH JIMH3E;

® [IPUBOAUTH IPUMEPHI (HAXOIUTh HH(OPMALIMIO O IPUMEPax) MPaKTHYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU /7151 0OecreueHus
0€30MacHOCTH NPH 00PAILEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTpOIiCTBaMH,
COXpaHEHHMsI 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO TTOBE/ICHUS B
OKpYXKarollleu cpee;

® OCYIIECTBIIATH MMOMCK UHPOpMAIUH pU3ndecKoro coaepxanus B UHTepHeTe,
CaMOCTOSITENIbHO (hOPMYIIUPYSI ITOMCKOBBIN 3aIIPOC, HAXOIUTh MYTH OMPEIeICHUs
JIOCTOBEPHOCTH MOJTYYEHHON MH(POPMAIIUN Ha OCHOBE UMEIOIINXCS 3HAHUN U
JIOIIOJTHUTEIIbHBIX UCTOYHUKOB;

® ICTIOJIb30BaTh MPHU BHITIOJIHEHUH YYEOHBIX 3aJJaHUH HAYYHO-TIOMYJISAPHYIO TUTEPATYPY
bu3NYECKOTO coAepKaHus, CIIPaBOYHBIE MaTepUalbl, pecypchl cetu MHTepHeT,
BJIQ/IeTh MpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIH U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® cO3/1aBaTh COOCTBEHHbIE MTUCHbMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE UH(OpMALUH U3
HECKOJIbKUX UCTOYHUKOB (PU3HMUECKOTO COJCPKAHUSA, ITYOTUUHO MPEJICTABIATh
pe3ynbTaThl MPOEKTHON WM HCCIEN0BATENBCKOMN AESITEIBHOCTH, ITPH 3TOM I'PAMOTHO
MCIIOJIb30BaTh N3YUEHHBIN MOHATUHHBIN anmapaT u3y4aemoro pasziena GU3uKu u
COIIPOBO’KJATh BBICTYIIJICHHE IIPE3eHTAIMEN C yu€TOM 0COOEHHOCTEH ayTuTOpUn
CBEpPCTHUKOB.



Conep:kanue y4eOHOr0o npeamera

®du3uka Kak Hayka o HanboJiee OOIIMX 3aKOHAX MIPUPO/IbI, BHICTYIAs B KaUeCTBE y4EOHOro MpeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH
BKJIaJ] B CHCTeMy 3HaHUI 00 okpyxaromiem mupe. OHa pacKpbIBaeT POJb HAYKH B SKOHOMHYECKOM W KYJIbTYPHOM Pa3BHTHUU OOIIECTBA,
crocoOcTByeT (OPMHUPOBAHUIO COBPEMEHHOTO HAaydyHOTO MHpOBO33peHus. g pemeHus 3aaad  (OPMHUPOBAHUS OCHOB HAYy4YHOTO
MHUPOBO33PEHUS, PA3BUTHSI MHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH M IMMO3HABATEIbHBIX MHTEPECOB IIKOJIHLHUKOB B TpOIecce M3ydeHUS (DU3UKU
OCHOBHOE BHHUMaHHUE YJEINSETCS 3HAKOMCTBY C METOJaMU HAYYHOTO MO3HAHUS OKPY)KAIOIIEro MHpa, MOCTAHOBKE MpoOiieM, TPeOYIOUIX OT
00yJaroumxcsi CaMOCTOSITEILHON JEATEIbHOCTH MO0 UX paspemeHrto. O3HaKOMJICHHE IIKOJBHUKOB C METOJaMH HAy4YHOTO IO3HAHUs
IpeoiaraeTcsa MpOBOAUTh NPU M3YUYEHUHU BCEX paslieloB Kypca (U3MKH, a HE TOJBKO MPU M3YyYEHHUH CIEHUANbHOrO pasnena «Dusuka u
(bu3HYEeCKrEe METOIbl U3YUCHUS TTPUPOIIBIY.

I'ymanuTapHoe 3HaueHue (U3MKM KaK COCTaBHOM 4YacTW oOmIero oOpa30BaHHS COCTOMT B TOM, YTO OHA BOOPYXKACT YYallUXCs
Hay4YHBIM METOJOM IO3HAHUS, MMO3BOJISIONIMM TI0Jy4aTh OOBEKTUBHBIC 3HAHUA 00 OKPYXKAIOIIEM MHUPE C TOCIEAYIOIIUM MPUMEHEHHUEM
buznyecKUX 3aKOHOB JUIsI M3Y4YEHHsS] XUMUH, Ouonoruu, ¢puznueckoil reorpaduu, texuoiorun, ObXK, B TexHHKe U MOBCEAHEBHOW KHU3HU.
[IpenMer ¢GU3HKK B IpOorpaMMe OCHOBHOTO OOIIEro 0O0pa3OBaHUS CTPYKTYPHPYETCS Ha OCHOBE PACCMOTPCHHSI Pa3IMIHBIX (OPM JIBHKCHUS
MAaTEepUH B MTOPSAIAKE UX YCIOKHEHUS:

® MEXaHWYECKUE SIBJICHUS,

® TEIUIOBBIE SIBJICHHUS,

® 3JIEKTPOMArHUTHBIE SIBIICHUS,

® KBAHTOBBIE SIBJICHHUSI.

[Ipenmer ¢(u3uka Ha YpOBHE OCHOBHOTO OOIIEro 00pa30BaHUsl MOCTPOEH B COOTBECTBHUHU C PSIIOM UACH:

e lnes uenoctHocT. B COOTBETCTBUM C HEN KypC SIBJISIETCSA JIOTUYECKU 3aBEPIICHHBIM, OH COJEPKUT MaTepUall U3 BCEX pPa3leioB
GU3MKY, BKIIOYAET KaK BOMPOCHI KIIACCHMYECKOW, TaK W COBPEMEHHOW (U3HWKH; YPOBEHBb TMPEACTABICHUS Kypca YYUTHIBACT
[I03HABATEJIbHBIE BO3MOKHOCTH YUYAIIUXCS.

e Upes npeemctBeHHOCTH. ConepkaHME Kypca YYUTBHIBAET MOATOTOBKY, MOJYYEHHYIO YYalllUMHUCS Ha MPEANIECTBYIOIIEM JTare Mpu
W3y4YECHUU €CTECTBO3HAHMSI.

e lnes BapuatmBHOCTU. Ee peanm3arusi MO3BOJNSET BBIOPATh y4allUMCsS COOCTBEHHYIO «TPAaeKTOPHIO» M3ydeHHs Kypca. s sToro
MPEyCMOTPEHO OCYIIECTBICHHE YpOBHEBOU nuddepeHnmanuu: B MmporpaMMe 3ajoKeHbl JBa YPOBHS H3Y4YCHHs] MaTephaia —
OOBIYHBIN, COOTBETCTBYIONTUH 00pa30BaTEIbHOMY CTaH/IAPTY, U TMOBBIIIICHHBIN.

e lnes renepanusanun. B cOOTBETCTBUM C HEW BBIAEIEHBI TAKUE CTEPKHEBBIE IMOHITHS, KaK DHEPI'Us, B3aUMOJICHICTBUE, BELIECTBO, TOJIE.
Benymmm B Kypce sIBIs€TCS U MIPEACTABICHUE O CTPYKTYPHBIX YPOBHSX MaTEPUU.

e Unes rymanurapusauuu. Ee peanu3zanus npeanonaraeT UCMIoiIb30BaHHE TYMAHUTAPHOTO MOTEHIMaIa (PU3NUYECKON HAyKH, OCMBICIIEHUE
CBSI3M pa3BUTUA (PU3MKHU C pa3BUTHEM OOIIECTBA, MUPOBO33PEHUYECKUX, HPABCTBEHHBIX, SKOJIOTHUYECKUX MPOOIIeM.



e lnmes crnupa’dbHOrO MOCTPOEHHUs Kypca. Ee BbineneHue oOyCIIOBIEHO HEOOXOAMMOCTBIO y4deTa MaTeMaTHUeCKOW MOJArOTOBKH U
[I03HABATEJIbHBIX BO3MOKHOCTEH ydaluxcst

YuyeOHO-TeMAaTHYECKU I MJIaH
7 knace
(70 4, 2 4 B HexeJ110) (0a30BbIN YPOBEHB)

Hoayro IIpumep Conep:xanue Kouunuect KouunuyectBo KosinyecTBO KOHTPOJIB
aue HbI€ CPOKH NMPOrpaMMbl BO Jadoparto HBIX padoT
4acoB PHBIX padoT
1 Beenenue 4 1 -
[lepBonauasibHbIE 6 1 1
CBEICHHUS O CTPOCHUU
BEIIECTBA
B3zaumogeiictBue Ten 23 5 1
2 JlaBneHne TBEpABIX Tel, 21 2 -
KUJIKOCTEN U Ta30B.
PaGora wu MouIHOCTS. 16 2 2
OHeprus.
Hroro 70 11 4
JlaGopaTropHbie padoThI
7 Kaacc.
Ne Ne Kon-Bo gacos
HaumenoBanue 1a60paTopHbIX paboT
JIP |pa3nena
1 2 3 4
1 1 OmnpezeneHue 1eHb! JIeIEeHUs] H3MEPUTEIHLHOT0 Mprudopa 1
2 2 M3mepenne pazMepoB MajibIX Tell 1
3 3 W3mepenue macchl Tena Ha pelyaKHbBIX BECAX 1
4 3 N3mepenue oobema Ten 1
5 3 OrnpezeneHne MmI0OTHOCTHA TBEPJIOTO Tella 1
6 3 ['papgyrpoBaHue Npy>KUHBI M U3MEPEHHUE CHJT IUHAMOMETPOM. 1




7 3 HccnenoBanue 3aBUCHMOCTH CHUJIBI TPEHHUS OT CHJIBI HOPMAaJIbHOTO 1
nasyieHus. ismepenune koddduimenta TpeHus

8 4 OrnpezielieHne BHITATKUBAIONIEH CHITBI 1

9 4 BrlsicHEHME yCI0BUH I1aBaHUS TEJ 1

10 S) BrIsiCHEHME YCI0BUS PAaBHOBECUS pblyara 1

11 5 Onpenenenne KIIJI npu noabeme Tena no HaKJIOHHOM TJIOCKOCTH 1

Beenenue (4 1)

O®uznka — Hayka o mpupone. Dusmueckue sBicHuUsI. Duzndeckue cpoiricTBa Tell. HabmrojeHwe W ommcaHue (U3NYCCKHUX SBICHHM.
Ouznyeckue BeMUUMHBL. V3MmepeHus (U3HUECKUX BEIMYWH: JUIMHBI, BPEMEHHU, TemmepaTypbl. Dusuueckue mpuOopbl. MexayHapoaHas
crucrtema euHuULl. TOYHOCTh U MOrPEIHOCTh u3MepeHnii. OU3rKa U TEXHUKA.

[lepBoHayalbHBIE CBEJICHUS O CTPOSHUU BeliecTBa (6 1)

Crpoenue BemectBa. ONBITHI, JOKa3bIBAIOIIME aTOMHOE CTPOEHHE BEIIECTBA. TeIioBOe JBUKEHHUE aTOMOB M MOJEKYJI. bpoyHoBckoe
nerkenne. Juddys3us B razax, *KUAKOCTIX M TBEPAbIX Telax. B3anMonelcTBHME 4YacTHUI] BellecTBA. ArperaTHble COCTOSHHUS BEIIECTBA.
Mogenu CTpOe€HHsI TBEPIBIX TeJN, XKUAKOCTeH U Ta3oB. OOBICHEHHE CBOMCTB Ta30B, JKUJKOCTEHW W TBEPIBIX TEJI HAa OCHOBE MOJIEKYJSPHO-
KMHETUYECKUX MPECTaBICHUN.

Jlabopamopnwvie padomeui.

1. Onpenenenue 1EHbI JEICHUS U3MEPUTENBHOTO Mprubopa
2. OmnpenieneHuie pa3MepoB MajbIX Tell.
JleMoHCTpanun

Huddy3us B )KUIKOCTAX U ra3ax.

Monens OpOYHOBCKOTO TBUKEHHUSI.

Moenp Xa0THYECKOTO ABMKEHUSI MOJIEKYJ B ra3e.

3aBUCUMOCTB CKOpOCTH MU (y3un OT TeMIepaTyphl >KUIKOCTH.

[Tpununanue CTEKISTHHON ITACTUHKH K BOJIE.

CuemnieHne CBUHIIOBBIX [TUIMHAPOB.

CmauuBaHmMe ¥ HE CMauMBaHUE TBEPIOTO TeJa )KUIKOCTHIO.

[ToxbeM BOJIBI MO KAUJUIPHBIM TPYOKaM.

OO6pa3iibl (KOJIEKINS ) KPUCTAITTHIECKUX TEll.

Mopenu KpUCTAIIMYECKUX PELIETOK.

Jlomawnue 3xcnepumenmanivHvle 3a0AHUA U ONbLIbL
1. W3yuenue 3aBUCUMOCTH CKOPOCTH JU(PPY3UN OT TEMIIEPATYPHI.

©CoNoR~WNE

[EEN
©



2. Habmoienne KanuuisspHOCTH.
3. N3roroBieHne «kopadimKa.
4. BeIpamyBanue KprUCTauIOB IOBAPEHHOH COJIU.
Bzaumoneiicteus ten (23 u)
Mexanuueckoe aprwkeHue. Tpaekropus. [lyts. PaBHOMepHOE M HepaBHOMepHOE JBUkeHHE. CKOpOCTh. I'paduky 3aBUCUMOCTH MyTH U
MOZYJII CKOPOCTH OT BpeMeHM IBrxkeHus. Muepumsa. MueprHocts Ten. Bsammopeiicteue ten. Macca tena. M3mepeHue Maccel Tea.
ITnotHocTh BemecTBa. Cuita. Cuna tsxectu. Cuina ynpyroctu. 3akoH ['yka. Bec Tena. CBsi3p Mexy cuiioil TskecTu U Maccod Tena. Cuna
TSDKECTH Ha JIpyrux IutaHerax. Jlunamomerp. CloxeHHe ABYX CHJI, HAIIPABJICHHBIX 10 OJHOW npsiMoi. PaBHoxeicTByromas aByx cui. Cuia
Tpenust. Puznueckas npupoja HeOecHbIX Tesl COIHEYHOW CUCTEMBI.
Jlabopamopnwvie padomeot.
3. 3MepeHue Macchl Tela Ha PhlYakKHbIX BEcax.
4, Nzmepenune oobeMa Tea.
5. Omnpenenenue MIOTHOCTH TBEPOTO TeNa.
6. I'panynpoBanue NpyXHHbI U U3MEPEHUE CUI TUHAMOMETPOM.
7. I3mepeHue cuiibl TPEHUSI C TOMOLIBIO JUHAMOMETDA.
Hemoncmpayuu
Pa3nble BUABI MEXaHUYECKOTO JIBUKEHUS (MPSAMOJIMHENHOE, KPUBOJIMHEHHOE).
3aBHCHUMOCTb TPACKTOPHUHU TeJla U CKOPOCTH OT BbIOOpaA Tesa OTCUETA.
B3anmopencraue Te.
W3MeHeHne CKOpOCTH Tena, KaK pe3ynbTaT JEHCTBUSI CHUIIBL.
JHlepopmarus Tena, Kak pe3yabTaT IeHCTBUS CUIIBL.
SIBneHME NHEPLMH.
Jomawnue 3xcnepumenmanvrovle 3a0aAHUA U ONbIMbL
1. HaGmronenwue siBIeHUS UHEPIIUU.
JlaBneHNEe TBEPABIX TEI, JKUIKOCTEN M ra3os (21 u)
Hasnenue. [lapnenue TBepabix Ten. [laBnenue raza. O0bsCHEHHE TaBIECHUS ra3a HA OCHOBE MOJIEKYJIPHO-KHHETUUYECKUX MPEICTABICHHUMN.
[lepenaua naBnenust razamu M skuakocTsiMu. 3akoH [lackans. CooOmaromuecs: cocynsl. ATMocdepHoe naBiaeHHe. MeToapl M3MepeHus
aTMocgepHoro naBieHud. bapomerp, MaHOMETp, MOPUIHEBOM KHMJIKOCTHBIM Hacoc. 3akoH Apxumesna. YCJIOBUS IIJIaBaHUS Tell.
Bo3nyxomnnaBanue.
Jlabopamopuvie pabomeul.
8. OnpenenieHre BHITATKUBAIOMIEH CUJIIbI, IEUCTBYIONIECH HA TOTPYKEHHOE B JKHIKOCTh TEJIO.
9. BolsicHeHHe yCI0BUH TUIaBaHUs Teja B )KUJIKOCTH.

Hemoncmpayuu
1. 3aBHUCHUMOCTB pe3ynbTaTa JEMCTBUSI CUIIBI OT IJIOLIAJAN OIOPBHI.

oukrwndE




2. JlaBiieHue XUJIKOCTU Ha THO U CTEHKHU COCYy/a.
3. YBenuueHue AaBiICHUS KUIKOCTH C TIIyOHHOM.
4. Manowmerp.
5. CooOmIaronrecs: CoCybl.
6. 3aBUCUMOCTb JIaBJICHUS Ta3a OT €r0 TEMIIEPATYPHI.
7. 3aBUCUMOCTb JJaBJIEHUS ra3a oT ero oobema.
8. OmnbIT ¢ mapom Ilackans.
9. OnbIT ¢ Marae0yprecKUMHU MOTYIIAPHSIMU.
10. ITogbem >KUIKOCTHU 3a MOPIITHEM.
11. bapomeTp-anepou.
12. TlopuiHeBoit Hacoc.
13. JleiicTBrE BHITAJIKUBAIOIICH CHIIBI.
14. OnbIT ¢ BeepkoM Apxumena.
15. I1naBanue Ten.
16. B3BemuBanue Bo3ayxa.
17, I'mapaBnudeckuii mpecc.
Homawinue 3kcnepumenmanbhbvle 3a0aHUA U ONbIMbL
N3yuyenue ycioBui MjIaBaHus TEIL.
HccnenoBanue 3aBUCMMOCTH AAaBJIEHUS BOJBI OT BBICOTHI CTOJIOA.
W3mepenue atMochepHOro JaBiaeHus.
HccnenoBanue 3aBucuMocty 00bEMa raza oT TeMIEpaTyphl.
HccnenoBanue 3aBUCUMOCTH JIaBJIEHUS raza oT 00bEMa.
PaGoTa M MOIIHOCTE. DHeprud (16 4)
Mexanuueckast padbora. MomHocTs. [IpocTeie MexaHu3Mbl. MOMEHT CHIIBL. Y CIIOBUSI PABHOBECHS phlyara. «30J0TO€ MPaBUII0» MEXaHUKH.
Bunget paBHoBecust. Koaddunuent nonesnoro neiictsust (KITI). Oueprus. [lorennuanbHas u kuaerudeckas sueprus. [IpeBpaiienue snepruu.
Jlabopamopuvie pabomeul.
10. BersicHeHHE yCIIOBHSI paBHOBECHS pblYara.
11. Onpenenenune KII/I npu noaseme Tea 1o HAKJIOHHOW MJIOCKOCTH.

agrwpdE

Hemoncmpayuu
1. Peryaru. PaBHoBecue pbryara.
2. IToaBMKHBIN U HENOABUKHBIN OJIOKH.
3. [lepexon moTeHIMANBHOM SHEPIUU Tejla B KUHETUYECKYIO. ([{BH)KEeHME TENEeKKH MOA ACHCTBHEM oOIycKarouerocs rpysa. CkarbiBaHue

TeJa C HAKJIOHHOM TJIOCKOCTH).
Homawnue ykcnepumenmanvhole 3a0aHus U ONbINbL



1. Brruuciienue paboTbl, coBepiaeMoll yY4eHUKOM TP MOABEME T10 JIECTHUIIE.
2. OnpezneneHyue MOLUTHOCTH, Pa3BUBAEMOM YyUEHHKOM IPU MOAbEME I10 JIECTHHULIE.
3. N3mepenune Macchl IKOIBHOIO PIOK3aKa Py NOMOIIM phlyara.

Ilepeuens npumepHvix mem nPOEKmMos U UCC1€006amMeNbCKUX padom.
1, [Touemy Benocure He MAJAET, KOI/1A €AET
2, JIo Kakoi BBICOTBI MOXET MOJHATHCS JPEBECHBIN COK IO CTBOJY JIEPEBY
3. Ponb cuitbl TpeHus B IpUpoe, ObITY U TEXHUKE

IKCKypCHH
1.ABTOCEpBHUC (TEMa JaBICHUE)
2.Macno6otika (TuapaBIMYecKui IIpecc)

YyeOHo-TeMaTHYECKHIi IIJIAH
8 kiacc
(684, 2 u B HegETI0)

Moayro- Ipumep Koanuect KosmnuectBo KosinuyecTBO KOHTPOJIB
Conep:xanue
ane Hble CPOKH BO JIa00paTOPHBIX HBIX padoT
NpOrpamMmbl
4acoB padoT
1 TemnuoBble sIBIEHUS 23 3 2
DnexTpuuecKue 9 - -
SIBJICHUSI
2 DnexTpuuecKue
SIBJICHUS 20 5 2
ONEeKTPOMarHUTHBI 5 2 1
€ SIBIICHHS
CBeTOBBIE ABICHUS 13 1 2
IToBTOpEHME 2
Htoro 72 11 7

JlabopaTopHbie padoThl
8 kaace.
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HaumenoBanne 1abopatopHbIX padboT

Koi-Bo yacos

2
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CpaBHeHHE KOJIMYECTB TEIUIOTBI IIPU CMEIIMBAHUU  BOJBI
pa3IMYHON TEMIIEPATypPhl

I/IBMepeHI/IC y,Z[CJ'IBHOfI TECIIJIOEMKOCTH TBEPAOIr'o TCJIa

I/I3MepeHHe OTHOCHUTEIBHOMN BIaKHOCTH BO3yXa

COopka »/tlenmu W W3MEPEHHE CWJIBI TOKA B €€ PaslIuJHbBIX
y4acTKax

I/I?,MepGHI/Ie HAITPSAKCHUA HAa PA3JIMYHBIX YH4AaCTKax OCH

Pel"y}'II/IpOBaHI/IC CHJIbI TOKA p€OCTATOM

OrnpezesieHre COMPOTUBIECHUS TIPU TOMOINM BOJBTMETpA U
ammepMerpa

M3mepeHne MOIHOCTH ¥ pabOThl TOKA B 3JIEKTPUUECKOH JIaMIle
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COopKa AJIeKTPOMArHuTa U UCTIBITAHUE €T0 JICUCTBUS
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I/I3yquHe QJICKTPHUYICCKOI'0 ABUTATCIIA ITIOCTOAHHOI'O TOKA
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N3mepenne  (POKYCHOTO  pacCTOSHHS  COOMpArOIIEH  JTUH3BL
[Tony4yenue nzo0pakeHUH

S R S ES

TennoBsie siBneHus (23 )

TennoBoe nBwxkenue. TeruoBoe paBHOBecue. Temmepartypa. BuyTpennsisi sHeprus. PaGota u Ttemmonepenada. TermonpoBOIHOCTS.
Kouekuus. Wznyuenue. KommdecTBo TemnoThl. YenbHas TEIUIOEMKOCTh. Pacder KojudecTBa TEIUIOTHI MpPH TEMIooOMeHe. 3aKoH
COXpAaHCHUA M NPCBpallCHUA SHEPTHUU B MCXaHHMYCCKHX M TCIJIOBBIX ITPpOIECCaX. IImaBienne n OTBCPACBAHUC KPUCTALNIMYCCKHUX TECII.
VnenvbHas temnotra mnaBieHus. Mcmapenune u konnmeHcanus. Kumenue. BnakHocTh Bosmyxa. YienbHas TemjaoTa MapooOpa3OBaHMSL.
OOBsicHeHHEe W3MEHEHHsI arperaTHOTO COCTOSHUS BEIIECTBA HAa OCHOBE MOJICKYJSIPHO-KMHETHYECKHX mpenctaBieHuid. [IpeobpasoBaHue
SHEPruM B TEIJIOBBIX MallMHax. JIBurarenb BHyTpeHHero cropanwus. Ilapoas TypOuna. KIIJ[ TemmoBoro nsuratens. DKOJIOTUYECKUE

pOo0OJIEMbI HCIIOIB30BAHMSI TETIJIOBBIX MAIIHH.
Jlabopamopuwie pabomeul.
1. CpaBHEHUE KOIMYECTB TEIUIOTHI IPY CMELIMBAHNUN BOJIbI Pa3HOU TEMIIEPATypPHI.
2. I3mepenue yienbHOM TeII0eMKOCTH TBEPIOTO Tea.
3. M3amepenne BIaXHOCTH BO3/yXa.
Hemoncmpayuu
1. H3MeHeHue BHYTPEHHEN SHEPTUU TEJ IPU TPEHUU U yAape.




CpaBHeHHE TEMIONPOBOJHOCTH PA3INYHBIX MATEPHAIIOB.

KonBeknus B )KHIKOCTSIX U ra3ax.

HarpeBanue TenionpuéMHHUKa IOCPEACTBOM U3IIyUCHHUS.

[InaBneHue u KpucTamU3anus.

Brienenue TeIIOTH IpU KPUCTAIIM3AIMN TUIIOCYIb(QUTA.

3aBUCHMOCTb CKOPOCTH MCHAPEHHUSI OT POJIA KUIAKOCTH.

OxJax1eHne )XKUIKOCTH NPU UCIIapEHUH.

Boigenenue temuia npu KOHAEHCAMU Napa.

0.  Mopgens nBUTATENS BHYTPEHHETO CTOPAHHSL.

Jlomawnue 3xcnepumenmaivHvle 3a0AHUA U ONbINbL

Habnronenne n3MeHeHui BHYTpEHHEW YHEPTUH Teja B pe3yiIbTaTe padoThl BHEITHUX CHII.
HccnenoBanue npouecca UCIapeHus.
Habnronenune nporecca KOHACHCAIIMH BOASHOTO Tapa.
N3mepenue yaenbHOM TEIIOTHI IIJIaBACHUS JbJA.
W3mepenue BiIaxHOCTH BO3yXa.
DnekTpuyeckue spaeHus (29 )

Onektpuzanusi Ten. J[Ba poja dIEKTpUYECKUX 3apsanoB. BzaummopelicTBue 3apsikeHHbIX Ted. [IpOBOJHUKM, AMDICKTPUKU U
MOJIYIPOBOJHUKH. OJIEKTPUYECKOE IOJIe. 3aKOH COXPAHEHMsS DJIEKTPUYECKOro 3apsana. JlemmMocTb 3JEKTPUYECKOro 3apsna. DIEKTPOH.
Crpoenue aroma. DnekTpuyeckuil ToK. [{eficTBre 3JeKTpUUECKOro Mossl Ha 3JeKTpudecKre 3apsaapl. ICTOUHHUKH TOKa. DJIEeKTpUYecKas Lellb.
Cuna TOKa. DIEKTPUYECKOE HANpsDKEHUE. OJIEKTpUYEecKoe comnpoTuBieHue. 3akoH Owma 1 ydactka nenu. IlocienoBarenbHoe u
napajuieJIbHOE COCIMHEHHE MPOBOJHUKOB. PaboTa M MONIIHOCTH anekTpuueckoro Toka. 3akoH J[xoyns—Jlenna. Konaencarop. I[lpaBuna
0€30I1aCHOCTH MTpU PabOTE € ANEKTPOIPUOOPAMHU.

Jlabopamopmnwvie padomeoi.

4. COopKa >JeKTPUYECKOH 1IeTTH U U3MEPEHUE CUJIBI TOKA B €€ PA3TUYHBIX YYaCTKaX.

5. U3mepenue HanpsiKeHHs Ha pa3IMUHbIX y4acTKaX 3JIeKTPUYECKOM Lemnu.

6. PerynupoBaHue CHIIbI TOKa PEOCTATOM.

7. VI3amepeHune conpoTHBIIEHUS IPOBOIHUKA TP MIOMOIIY aMIIepMEeTpa U BOJIbTMETpA.

8. 3MepeHne MOIIHOCTH U pabOThI TOKA B 3JIEKTPUUECKOM JamIie.

Hemoncmpayuu
1. SIBneHue >nexTpu3anum.

2. B3aumojiericTBre 3apsiKEHHBIX TE.

3. YCTpoiCTBO U AEHCTBUE 3IIEKTPOCKOIIA.

4. 3aK0H COXpaHEHUs JIEKTPUUECKHUX 3apsSI0B.

5. OnBITHI € ANEKTPUYECKUMU CYITAHAMU. .

CoNoOR~WN

[EEN

s E




6.ITony4yeHune 3MeKTpUIeCcKOi HCKPBI IPU TIOMOIIH 3IEKTPO(GOPHOI MAIIUHBL.
7. Mozaenb MOJTHAEOTBOIA.
Jlomawnue Ixcnepumenmanvhble 3a0AHUA U ONbINLbL
1. OnBITHI O HAOIOJACHHUIO SBJICHHS DJICKTPU3AIUHU TEII.
2. IIpoBOAHUKY U JUAJIEKTPUKHU B AJIEKTPUUECKOM TOJIE.
3. 3roToBieHue 3IEKTPOCKONA.
DIIeKTPOMArHuTHLIE BaeHus (5 1)
OnbiT Opcrena. MarnuTHoe mosie. MarHuTHOE MOJ€ MPSAMOro ToKa. MarHuTHoe moJjie KaTyIIKM ¢ TOKOM. llocTOsiHHBIE MarHuThI.
MarnuTHOe 1oJie TOCTOSIHHBIX MarHuTOB. MaruutHoe nose 3emitn. BzaumoneiictBue MaruuToB. [{eficTBe MarHUTHOTO TOJISl HA TTPOBOTHUK
C TOKOM. DJIEKTPUYECKUNA JIBUTATEIb.

Jlabopamopnwvie padomeot.
9. COopka 27IeKTpOMarHuTa U UCIIBITAHUE €TO JICHCTBUSI.
10.. M3y4eHue 2JIeKTpUYecKOoro JBUraTelNsi HOCTOSHHOTO TOKa (Ha MOJETN).
Hemoncmpayuu
. [locTostTHHBIE MarHUTHI.
. BzaumopeiicTtBue MarHuToB.
. OnbIT Dpcrena.
. JleicTBME€ MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
. Pa30opHbIil 21eKTpOoABUTATEh TOCTOSTHHOTO TOKA.
. DIIEKTPOMAarHuT. 3aBUCUMOCTh TIOJTLEMHOMN CHJIBI AJIEKTPOMArHUTa OT CHJIBI TOKA B €r0 BUTKAaX.
. DIIEKTpUYECKUH 3BOHOK.
. Mukpodon u TenedoH.
. DIIEKTPOMAarHuTHOE peJie.
CaeroBsle sBieHus (13 1)
Ucrounuku cBera. [IpsimonuueliHoe pacnipocTpaHeHue cBeta. Buaumoe aBukeHue cBeTui. OTpakeHHe cBeTa. 3aKOH OTPAKEHHUs CBETA.
[Tmockoe 3epkano. IIpenomnenue cBera. 3akoH mpenomiieHUs: cBeta. JIMH3bL. POKYCHOE paccTOsiHME JIMH3bl. OnTHYecKas CHJIa JIMH3BI.
N3o0paxenus, naBaeMbie THH30M. ['11a3 kak ontudeckas cuctema. OnTuyeckue mpudopsl.
Jlabopamopmnwvie padomot.
11.TTonyyenne n300pa>keHHUs IPU MOMOILH JIMH3BL.
Hemoncmpayuu

1. CBeToBOI1 J1yd U CBETOBOM IyYOK.

2. [TpAMONMHEMHOCTh PACIPOCTPAHEHUS CBETA.

3. O0Opa3oBaHue TEHU U NOJTYTCHH.

O 01N DN b W~
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. OTpaxkeHue cBeTa.

. [Ipenomiienue cBera.

. IlostHOE OTpaxeHue.

. [IpoxoxxeHue cBera yepes3 MI0CKONapauieabHYI0 IIACTUHKY U IPU3MY.
. X0J1 Ty4ell B pacCerBAIONIeH U COOUpArOIIei TMH3aX.

. [lonydenue n300paxxeHuii ¢ TOMOIIBIO JIUH3.

Homawnue nabopamopusie pabomot u onvimaol
W3ydeHue sBI€HUS pacIpOCTPAHEHHUS CBETA.
N3ydenue cBoiCTB U300paskeHUE B INIOCKOM 3€pKale.
Ilepeuens npumepnvix mem nPOEeKmMos U UCC1e006amMenbCKUX paoom.

. Ilpu kakux yciI0BUSIX BO3HUKAET rpo30Bas Ty4ya?

. UTO MPOUCXOUT C OPTaHU3MOM TIPU OPAKEHUH HICKTPHUYECKUM TOKOM
. Kax pemarot ronorpammy?

. [ToueMy CHEXXMHKH UMEIOT MPABHIIbHYIO HIECTUTPAHHYIO PopMy?

IKCKypCUH
1.I'a30Bas kotenbHasA ( TensoBble SBICHUS)
2.0nektpudeckas NOACTaHIUSL. (DIEKTPUUECTBO)

Y4yeOHo- TeMaTHYECKUH IJIaH

9 kJacc
(68 4, 2 u B Hexe10)

Hoayroaue | llpumepHbie Conep:xanue KoanuectBo KoanuectBo KoanyecTBO KOHTPOJIBHBIX PadOT
CPOKH NPOrpaMMBblI 4acoB JIa0OpaToOpHBIX padoT

1 3aKOHBI 23 2 1
B3aUMOJICVCTBUS U
JBUKEHUS TEI
Mexannueckue 6 1 -
KoseOaHus
BOJIHBL. 3BYK

2 Mexanuueckue 6 - 1
KoseOaHus




BOJIHBL. 3BYK
DNeKTPOMarHuTHOE 16 2 -
nosne
CtpoeHue aroma u 11 3 1
aTOMHOTO sijIpa
Crtpoenue u 3 - 1
IBOJTIOLIHS
Bcenennoit

Hroro 66 8 4

JlabopaTopHbie padoThl
9 KJacc.

No Kou-Bo
HaumenoBanue nabopatopHbix paboT
pasznena 4acoB
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UccnenoBanue paBHOYCKOPEHHOTO JBMIKEHUS O€3 HadaabHOMN
CKOPOCTH

N3mepenne yckopeHus cCBOOOTHOTO MaJICHUS

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH IICPpUOJa U YaCTOThI CBOGO,Z[HBIX
KOJICOAHHMI HUTSHOIO MasTHHKA OT JJINHBbI HUTHU

I/I3y‘-ICHI/IC SABJICHUA BHCKTPOMaTHHTHOﬁ HHIAYKITUN

Habuto/ieHne CriomHoro 1 JMHEHYaToro CrneKTpoB UCIYCKaHuUs

I/I3MepCHI/IC CCTCCTBCHHOI'O paallMOHHOI'O (I)OHa AO3UMCTPOM

W3yuenue neneHus aapa aToma ypasa 1o gororpaduu TpekoB
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O NOO DA W N |
Al WOW N (] -

W3ydeHne TpekoB 3apssKEHHBIX YaCTHUI] IO TOTOBBIM (oTorpadusim

3aKOHBI B3aMMOJIEHCTBYS U ABMKEHUS Teu (23 1)
MarepuansHass touka. Cucrema otcuera. Ilepememnienue. CKOpPOCTh MNPSAMOJUHEHHOTO paBHOMEpHOro ABWkeHus. [IpsmonuHeiinoe
PaBHOYCKOPEHHOE JBIDKEHHE: MTHOBEHHAs CKOPOCTh, YCKOpEHHE, mnepememnieHue. ['paduku 3aBUCHMOCTH KMHEMATHYECKUX BEIHMYHH OT
BpEMEHU IMPH PABHOMEPHOM M PABHOYCKOPEHHOM JBI)KEHUU. OTHOCUTENBHOCTh MEXaHUYECKOTO JABMXKEHUsA. ['eoueHTpuyeckas u




reJINOLEHTpUYECKast cucTteMbl Mupa. MHepumanpHas cucrema orcuera. 3akoHbl Hprotona. CBobonHoe naneHue. HeecomocTh. 3akoH
BCEMUPHOTO TAroTeHUs. [MckyccTBeHHbIe clyTHUKH 3eMiid. | Ummynbe. 3aKoH coOXpaHEHUsI UMITyJibca. PeakTUBHOE JABUKEHHUE.
Jlabopamopuwie pabomeul.

1. UccnenoBanue paBHOYCKOPEHHOT'O ABM)KEHUS 03 Ha4ajabHOM CKOPOCTH.
2. N3mepenue ycKopeHHs CBOOOIHOTO MaICHUSI.
Hemoncmpayuu

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

PaBHOYyCKOpEeHHOE IPSIMOJIMHEHHOE IBHKEHUE.

[Ipocront akcenepomerp.

Cob6oanoe nagenue tei. (OnsIT ¢ TpyOkoit HeioToHa).

CpaBHeHHE Macc ABYX TeJl 10 UX YCKOPEHUSM IIPU B3aUMOJICHCTBUU.
MexaHnuyeckue KosiebaHusi ¥ BOIHbIL. 3BYK (12 4)
Konebarensnoe nemxenue. Konebanus rpy3a Ha npyxune. CBoOogable konebanus. KonebarenpHas cucrema. MasTHHK. AMIUIUTY/A,
nepuoj, yactora kosebanwil. [['apmonnyeckue konebanwusi]. IlpeBparnenue sHEpruu mpu KoyieOaTENIbHOM JIBIKEHUU. 3aTyXarollue
KosieOanus. BeiHyxkneHHsle konebanusa. Pesonanc. Pacripoctpanenne kosnebanuii B ynpyrux cpeaax. Ilomepednsie U MpoaoIbHBIE BOJHBIL.
Jnuna BomHbL. CBSI3b JAJMUHBI BOJHBI CO CKOPOCTHIO €€ PACIPOCTPAHEHUS M MEPUOAOM (YacTOTOM). 3BYKOBbIE BOJNHBI. CKOpPOCTH 3BYKA.
BricoTa, TeMOp 1 TpOMKOCTB 3ByKa. 9X0. 3ByKOBOM pe3oHaHc. [MHTepdepenms 3Bykal.

Jlabopamopuwie pabomeui.
3. HccnegoBanue 3aBUCUMOCTH MEPUOA U YaCTOTHI CBOOOIHBIX KOJIEOAHWN MasTHUKA OT JIJIMHBI €70 HUTH.
Hemoncmpayuu
PaBHOMEpHOE BHKEHUE TIO OKPYKHOCTH.
CBoOonHbIe KoneOaHus (MasITHUKU HUTSHOUN U NMIPYXKUHHBIA, KOHMYECKUIA, MassTHUK MakcBea).
CBs13b MeX 1y BpalaTesIbHbIM U KOJ€0aTeIbHbIM JBHKEHUEM.
3aBUCHMOCTH TIepr0/Ia KoIeOaHusl MAaTeMaTUYECKOTO MAasiTHUKA OT JJTUHBI HUTH B €70 HE3aBHCUMOCTh OT MAacChl M aMILTUTY/IBI.
3aBUCUMOCTH TIepro/ia KoseOaHus Tpy3a Ha MPYKUHE OT )KECTKOCTH MPYKUHBI U OT MAacChl rpy3a.
BreinyxaeHHbIe KOieOaHus.
MexaHn4ecKuil pe30HaHC.
[TpononwsHBIe U TIOTIepedHble BOTHBIL. (OMBITH C BOTHOBOW MAIIMHOMN).
OMBIT ¢ 37IEKTPUUYECKUM 3BOHKOM, MOMEIIEHHBIM 01 KOJIOKOJ BaKyyMHOT'0O Hacoca.
0.  Ucrounukwu 3ByKa (KaMepTOH, AMHAMUK, CTPYHA U T.11.).
11.  3aBucuMOCTb I'POMKOCTH 3BYKa OT aMIUIUTY bl KOJIEOAHUH.
12. 3aBUCHUMOCTB BBICOTHI TOHA OT YaCTOTHI KOJICOAHUIA.
13. AkycTuueckuii pe30HaHC.
Jlomawinue 3xkcnepumenmanvrovle 3a0aHUA U ONbIMbL

arONE
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1. CpaBHeHue neproaa KouebaHuidi MaTeMaTHYeCKOro MasiTHUKA U IIeproa 00pameHnst KOHMYECKOTro MasiTHUKA.
2. M3roroBiieHre CEKyHJHOIO MasTHUKA.

DnexkTpomarauTtHoe moue (16 u)
OaHOPOIHOE W HEOJHOPOHOEC MAarHUTHOE IoJie. HampaBiieHne Toka U HalpaBJiICHHE JIMHUA €ro MarHuTHOro nouis. IlpaBwio OypaBuuka.

ObnapyxxeHue MarHutHoro mnois. IlpaBuno neBodt pyku. Muaykuumss wmarHutHoro mnois. MarautHell notok. OmnbiTel ®apanes.
DyiekTpoMarHuTHas uHAyKuus. HampaBienwe uHAaykuuoHHOro Toka. IIpaBuno Jlenma. SIBienue caMoumHaykuuu. llepemMeHHBIH TOK.
['enepatop nepemenHoro toka. IIpeoOpa3oBanust sHepruu B ayeKTporeneparopax. Tpancdopmarop. Ilepenada snekTpuueckoil JHEPTUU Ha
paccTostHue. DJIEKTPOMAarHUTHOE MoJie. DJIEKTPOMarHUuTHbIE BOJIHBI. CKOpPOCTh pPacHpOCTpaHEHUs SJEKTPOMArHUTHBIX BOJH. BrusHue
AJIEKTPOMAarHUTHBIX M3JIy4€HUN Ha KuBble opraHu3Mbl. KonebaTtenbHblil KOHTYp. [loiaydyeHue 3ieKTpoMarHuTHbIX KosiebaHuil. [TpuHummbI
panuocBszu U teneBuaeHus. [MHTepdepennus cBeta.] DiaekTpoMarnuTHas npupoja csera. [Ipenomienue cBera. [lokazatens mpenomiaeHus.
Hucnepcust ceeta. llBera ten. [Cnektporpad u cmextpockomn.] Tumbsl onTudeckux crekTpoB. [CnektpanbHbiii ananus.] Ilormomenune u
UCIlyCKaHue cBeTa aroMaMHu. [IpoucxoxxaeHue IMHeyaTbIX ClIeKTPOB

Jlabopamopmnwvie padomeui.

4. VI3yueHue sIBICHUS JIEKTPOMArHUTHOM WHIYKIIUH.

5. HabmronieHue CruiomHoro v JMHeHuaThIX CIEKTPOB UCITY CKaHMUSI.
Hemoncmpayuu
1. SIBneHue 3JIeKTPOMAarHUTHOM MHIYKIIMH.
2. CaMOMHAYKIHS [TPU 3aMBIKAHUH LIETIN.
3. MaruuTosnexkTpruueckas MalliHa Kak TeHepaTop U KaK 3JIEKTPOJBUTATENb.
4. Tpancdopmarop.

Crtpoenune aroMa 1 atoMHoro sipa (11 1)

PangnoakTUBHOCTh KaK CBHUJETEILCTBO CIIOXKHOI'O CTpOEHHs aToMoB. Anb(da, Oeta u ramma-uzinydenus. Onbitel Pesepdopaa. SnepHas
MoJielb aroMa. PannoakTuBHbBIE NpeBpallleHus aTOMHBIX sjep. CoxpaHeHue 3apsiioBOr0O M MAacCOBOTO YHWCEN IMPHU SACPHBIX PEAKIHIX.
OKCHEpUMEHTAJIBHBIE METO/BI MCCIEA0BaHNA YacTULl. IIpoTOHHO-HEWTpOHHAs MoAenb Anpa. PU3NUEeCKUid CMBICH 3apsIOBOTO U MacCOBOIO
gucen. M3otomsl. [IpaBuna cmemenuit s anbda- u O0era-pacnaga Mpu SACPHBIX PEaKIUAX. JHEPTUs CBSA3M YacTull B sape. Jenenne saep
ypana. llenHast peakuus. SlnepHas sHepreTuka. DKOJIOrMYeckHe MpoOsieMbl pabOThl aTOMHBIX 3JekTpocTaHimid. Jlosumerpus. Ilepuon
nojlypacnazaa. 3akoH pPaJMOaKTUBHOIO pacnaja. BiusHHe paJiMOoaKTUBHBIX H3IYyYEHH Ha >KMBBIE OpPraHuU3Mbl. TepMmosjiepHas peakius.
Hctounuku sHeprun CoaHIa U 3BE3.

Jlabopamopmnwvie padomeoi.

6. VI3mepeHne eCTeCTBEHHOTO paHalliOHHOTO (JOHA JO3UMETPOM.
7. 3yuenune paeneHust sjpa aTtoMa ypaHa mo Qororpaduu TpekoB. OneHKa mepuoja Moiypacrnaga HaxXOIAIIMXCS B BO3AyXe MPOIYKTOB
pacmaja rasa pajoHa.
8. M3yueHue TpekoB 3apsSKEHHBIX YACTHIL I10 TOTOBBIM (oTOrpadusim.
Hemoncmpayuu




1. Cueruuk ['elirepa.
2. Kamepa Bunbcona.
Crpoenue u 3Bosorus Beenennoit (5 u)

CocraB, crpoenue U npoucxoxjaeHue CosHedHo cuctembl. Ilnanersl u Manblie Tena CosiHeuHOW cuctembl. CTpoeHue, U3JIydeHue M

sBosmtonusa Conuua u 38e311. CTpoeHue u 3Bojrolus BeeneHHoM.

ﬂozmmmue IKcnepumernmaibHble 3a0aHUA U ONbINMbL

1. Habnronenue cyTo4HOro BpaiieHus 3BE3JHOr0 Heda.
2. Ha6monenue amxenus JIlynsr u ComnHila.
3. HaGmonenue u oobsicaenue a3 JIyHsl.

Hccnedosamenvckue padomovl u npoexmaol

Uccnenosanue najaeHus TeJ B pa3IuyHbIX Cpeiax.
CocTosiHuE HEBECOMOCTH U MEPETPY3KHU.

PeakTuBHOE NBH)KEHHUE B IPUPOJIE U TEXHUKE.
JlocTrKEeHHS B OCBOEHUH KOCMHMYECKOTO ITPOCTPAHCTBA.
SIBneHue pe3oHaHCca B TEXHHKE.

HcTtounuku 3ByKa.

YCTPONCTBO TEIUIOBBIX AIEKTPOCTAHIIUH.

VYCTpoiCTBO THAPABINYECKUX SIIEKTPOCTAHIIMM.
YCTpONCTBO aTOMHBIX JIEKTPOCTAHLIUMN.

DKOJIOTUYECKHE TPOOIEMBI AIEKTPOIHEPTETUKH.

CoNoOA~WNE
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TeMaTnuyeckoe NJIAHMPOBaAHUE

7 KJaacc

(70 u, 2 u B HemeTI0)

Ne ypoka, Tema Kos-Bo | [lesiTeIbHOCTH YYUTEIS € Y4€TOM padoueil mporpamMMsl
4acoB BOCHUTAHUS
Bgenenue (4 1)
1/1. Yto wm3yuaer ¢usmka. Hexoropsie (Gusndyeckue TEPMHHBI. \ 1 OO6marbesi ¢ 00y4YaIOMUMHUCS B TUAJIOTE, MPU3HABATh MX




Habmroaenus u onbiThl (§ 1—3)

2/2. ®usndeckue BenUYMHbBL. M3MepeHne GU3NYECKUX BEIUYMH.
TOYHOCTH U HMOTPEIIHOCTL U3MepeHuit (§ 4—b5)

3/3. JlabopaTopHas padora Ne 1

4/4. dusuka u Texuuka (§ 6)

JOCTOUMHCTBO, IOHUMATh U IPUHUMATh UX MHCHUC

IlepBoHaya/iLHBIE CBEIEHHS 0 CTPOEHHH BenecTBa (6 u)

5/1. Ctpoenune BemiectBa. Mojiekynibl. BpoyHOBCKOE IBH)KEHHE

(§ 7—9).

6/2. JlabopaTtopuasi padora Ne 2

7/3. IBmxenue monekyn (§ 10)

8/4. Bzaumoseiicteue mosiekyin (§11)

9/5. ArperatHbie cocrosiHus — BemiecTBa. CBOWCTBa  Tra3oB,
JKUJIKOCTEH U TBepabIx Ten (§ 12, 13)

10/6. KonTposbHasi padora Ne 1 CtpoeHHe BEIIECTB

PaszBuBath y O6y‘laIOH_II/IXC${ IMO3HAaBAaTCJIbHYIO
AKTUBHOCTB, CAMOCTOATCIIbHOCTh, MHULIUATUBY

B3aumopneiicrBue tea (23 u)

11/1. MexaHu4eckoe JBUYKEHHUE. PaBHOMEpHOE u
HepaBHOMepHoe Bikenue (§ 14, 15)

12/2. Cxopocts. Enunuiiet ckopoctu (§16)

13/3. Pacuer nytu u BpemeHu aBrokenus (§ 17)

14/4. Nuepuus (§ 18)

15/5. BzaumopeiictBue tein (§ 19)

16/6. Macca Tena. Enunuisl Macesl. Mi3MepeHre Macchl Tena Ha
Becax (§ 20, 21)

S

17/7. JlaGopaTopuasi pagora Ne 3

|

18/8. ITnotHocTh BemecTBa (§ 22)

-

19/9. JlaGoparopuas padora Ne 4. JlaGopatopHas padora
Ne 5

|

20/10. Pacuet mMacchl 1 00beMa Tesa 1o ero mwioTHoctH (§ 23)

21/11. Pewmenue 3amau

22/12. KouTposbHasi padora Ne 2 B3aumoJeiicTBUE Tel

23/13. Cuna (§ 24)

24/14. SBnenne tarorenus. Cwia tsoxkect. Cuiia TSHKECTH HA
npyrux mianerax (§ 25, 26)

S

O6H.[3.TBCH C 06yqa101u1/1M1/105{ B IHUAJIOTC, IPpU3HABATh UX
JOCTOMHCTBO, IOHUMATH U IPUHUMATb UX




25/15. Cuna ynpyroctu. 3akon ['yka (§ 27) 1
26/16. Bec tena. Eqununbl cuibl. CBsI3b MEXKIY CHIION TSKECTH 1
u maccoii Tena (§ 28—29)
27/17. unamometp (§ 30). JIadopaTopHasi padora Ne 6 1
28/18. CroxxeHue JBYX CHJI, HAIIPABJICHHBIX MO OJHOW MPSIMOM. 1
PapnonetictByromas cui (§31)
29/19. Cuna tpenwust. Tpenune mokos (§ 32, 33) 1
30/20. Tpenue B mpupoae u texuuke (§ 34). JladopaTopHas 1
pabora Ne 7
31/21. Pemenue 3a1a4 1
32/22. KonutpoabHasi padora Ne 3 Cujibl B3aUMMOELICTBHUS 1
33/23. 3BAYET no Teme «B3aumojeiicTBue T 1
JlaBJieHre TBePAbIX TeJl, JKMJAKOCTeH U ra3on (21 4)
34/1. laBnenune. Eqununier gaBneaus (§ 35) 1 Peanu3oBeiBaTE BOCHUTATEIBHBIE BO3MOXKHOCTA B
35/2. CriocoObl yMeHbIIICHUs ¥ yBenudeHus nasieHus (§ 36) 1 Pa3MYHBIX BHJIAX JEATEIHLHOCTH CO CIIOBECHOH (3HAKOBOIN)
36/3. lanenue raza (§ 37) 1 OCHOBOM: caMocTosITeIbHast paboTa ¢ yueOHHKOM, pabora
37/4. Tlepenaya JaBiieHHS O>KMIKOCTAMH M Ta3aMH. 3aKoH 1 CO CIpPaBOYHOW JUTEpaTypoil, OTOOp U CpaBHEHHUE
[Mackans (§ 38) MaTtepuaja 1o HECKOJIbKHMM UCTOYHHKAM
38/5. JlaBienue B )KHIKOCTH U ra3e. PacueT JaBIeHHs KUIKOCTH 1
Ha JIHO U cTeHKH cocyna (§ 39, 40)
39/6. Pemenue 3anau 1
40/7. Coobmarorntuecs cocyant (§ 41) 1
41/8. Bec Bozayxa. AtmochepHoe nasieHue (§ 42, 43) 1
42/9. N3mepenne atmocheproro masneHus. Onbit Toppudenin 1
(§ 44)
43/10. bapometp-anepoun.  ATMocepHOe  JaBICHHE  Ha 1
pa3n4HbIX BeicoTax (§ 45, 46)
44/11. Manowmetpsl. [TopurHeBoit xuakocTHbIH Hacoc (§ 47) 1
45/12. TTopurHeBOW KUAKOCTHBIA Hacoc ['mapaBimyeckuil mpecc 1
(§ 48, 49)
46/13. JleiicTBUE KUIKOCTH M T'a3a HA MOTPYKEHHOE B HUX TEJIO 1
(§ 50)
47/14. 3axon Apxumena (§ 51) 1




48/15. JlagopaTopHasi pagoTa Ne 8

49/16. InaBanue ten (§ 52)

50/17. Pemenue 3amau

51/18. JlaGopaTopuasi padora Ne 9

52/19. I1n1aBanue Cymo0B.
Bosznyxomnasanue (§ 53, 54)

A I

53/20. Pemenme 3aga4 1Mo TeMmaM: «ApXHMEIOBA CHIIA»,
«ITnaBanue Ten», «Bo3ayxoriaBanuey

54/21. 3auder o TtemMe «JlaBieHue TBEPIABIX TEJ, KUIKOCTEH U
ra3oB»

PaGora u momHoCTh. JHeprus (16 4)

55/1. Mexannueckast pabora. Enunuiiel pabotsl (§ 55)

56/2. MornocTs. Enunauisl MomHocTH (§ 56)

-

57/3. TIpoctbie MexaHu3MbL. Phruar. PaBHOBecHe CHIT Ha pbluare
(§ 57, 58)

58/4. MomenTt cubl (§ 59)

-

59/5. Ppiuarm B TexHuke, Obity wu mpupope (§ 60).
JlaGopaTopHas paGora Ne 10

|

60/6. broku. «3o050T0E MpaBuiI0» MexaHuku (§ 61, 62)

61/7. Pemenue 3anau

62/8. Llentp Tsikectu Tena (§ 63)

63/9. YcnoBus pasHoBecus e (§ 64)

64/10. KoaddummeHT monae3Horo aeicTBHUs MeXaHU3MOB (§ 65).
JlabopaTopnasi padora Ne 11

A

65/11. Dueprus. IloTeHnmanbHAas W KHHETHYECKas SHEPrus

(§ 66, 67)

66/12. [IpeBpaiiieHre OJHOTO BHJAa MEXAaHHUYECKOW SHEPTHUH B
Apyroi (§ 68)

67/13 Koutposubuast paGora Ne4 «PaGoTa U MOLUIHOCTBY.

68/14 TloBTropeHue

69/15 Kourposubnast paGora Ne 5 ['onoBas KOHTpoJIbHAs paboTa

70/16 TloBTOpenue Kypca HU3MKu

e i

NHnnmupoBaTth M NOIIEPKUBATH HMCCIEA0BATENBCKYIO
NESITETPHOCTh O0yYaroIIUXCsS B paMKax peallu3alii UMH
I/IHIII/IBI/II[ya.HBHBIX nu prnHOBI)IX HpOGKTOB JUUIA
NpHOOpEeTEeHUs] HaBbIKA TEHEPUPOBaHUA U OGOPMIICHUS
COOCTBEHHBIX UIEH




8 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE LU (PPOBBIE

Ne Hara
Tema ypoka Kourpoubnbie IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bceero U3YyYEeHUS
padoTbI padoThbI pecypchl
OcCHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOMN bubnuotexa [JOK
1 1
TEOPHHU M UX OIBITHBIC https://m.edso0.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mojenu TBEPAOTO, KUIKOTO U
3 5 P . 1 bubnunoreka [JOK
ra3000pa3HOro COCTOSTHUM
P https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObscHEeHne CBOMCTB TBEPAOTO,
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMI1 BEIIecTBa HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKON TeOpUu
5 Kpucrannuueckue u amopgHbie 1 bubnnorexka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KanuJUISIPHOCT. 1 bubmuorexa [JOK

[ToBepXHOCTHOE HATSIKEHUE

https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

bubmuorexa [JOK

"OnpeneneHue yaenabHON

! Tennopoe pacimmperue i ciarie https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsA3b TeMIEpaTypbl

8 CO CKOPOCTBIO TETIOBOTO JABHKEHUS
YaCTHI]

9 Buytpennss sueprusi. Crioco0bt bubnnoreka [JOK
HU3MCHEHUS BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5¢c60

bu6mmoreka [IOK

10 Buget Tetronepe 2 https://m.edsoo.ru/ff0a6412
Ypok-koupepenuus "IlpakTruueckoe
HCII0Ib30BaHUE TEIIOBEIX CBOMCTB bubmuorexa [JOK

11
BCILIECTB U MAaTEPHAJIOB B LIEISIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonnuectBo TemnoTel. Y nenbpHas bu6mmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHUE TEIIOBOTO OaaHca.

13 T§nnoo6MeH U TEIJIOBOE Brbmiorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlabopaTopHas pabota

14 "UccnenoBanue sBICHUS bu6mmorexa [IOK
TET1000MeHa TPH CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boabl"

Pacuer koandecTBa TEIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHUs
TeJa ¥ BBIIEISIEMOTO UM TPH
OXJIAXKICHUH

16 JlaGopatopHnas pabora bubnuoreka [IOK

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

TEIUIOEMKOCTH BeliecTa"

DHeprus TOIMBa. Y aeabHast

bu6mmoreka [IOK

17 TEILUIOTa CrOPaHUs https://m.edsoo.ru/ff0a7b5a
IInaBnenue U oTBEpjICcBaHUE
18 KPUCTAJUIMYECKHUX I;i[ﬂ. VY nenbHas Bu6mnorexa LIOK
https://m.edsoo.ru/ff0a71d2
TEIJI0TA IUIaBJICHUS
JlaGoparopHnas pabota
19 "Onple))lengHHe I})Iaenbﬂoﬁ TETUIOTHI bubmmoreia LIOK
. https://m.edsoo.ru/ff0a72fe
IJIABJICHUS JIbJIa
20 [TapooGpa3oBaHue U KOHICHCAIIHS. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenapHas Termiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
21 3a§1/1c1/nr\)40cn> TeMHepaTyII[)LI ) bubmorexa LIOK
https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(HEPHOTO
JTaBJICHUS
Brnaxxnocts Bo3nyxa. JlabopaTopHas
99 pabota "OnpeneneHue bubnuoreka [IOK
OTHOCHUTEILHON BIAKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayXxa"
93 Pemenue 3agad Ha onpeneneHue
BJIQYKHOCTH BO3/yXa
[TpuHIUIIBI PaOOTHI TETIOBBIX
24 neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAHUSI
KIIJI TermoBoro aBuraTes. Butmorexa LIOK
25 TernoBbIe ABUTATENIN U 3aIUTA

OKpY>Karole cpeibl

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U ITPEBPALLICHUS
OHCPIMH B TCIJIOBLIX IMPpOLIECCaX

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TenaoBnIie ABJICHUS.
M3MeHeHue arperaTHbIX COCTOSIHUI
BenecTna"

KontponbHas paboTa mo teme
"TernoBble siBIcHUA. V3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'
Onektpuzanus Ten. [[Ba pona
AICKTPUICCKUX 3aPsI0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

31

32

Ypoxk-uccienoBanue
"DnexTpu3anus Teq UHAYKIIUEH 1
MIPU COIPUKOCHOBEHUU"

B3aumopneincTBue 3apsyKEHHBIX Tell.
3axoH Kynona

DNEKTpUUYECKOE MOJIE.
HanpspkeHHOCTD 2JIEKTPUUYECKOTO
nosist. [IpuHnun cynepnosunmu
NMEKTPUYECKUX TTOJIEH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpudeckux 3apsos.
OnemeHnTapHbli 3apsan. CTpoeHue
aToMa

34

35

[IpoBOHMKY U AUDIIEKTPUKHU. 3aKOH
COXPAHEHHUS IEKTPUYECKOTO 3apsAa

Pewrenue 3anad Ha npuMeHeHUe
CBOMCTB 2JIEKTPUYECKUX 3aps0B

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8ef6
bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEeKTpUUECKU TOK, YCIIOBUS €T0

bubmuoreka [JOK

3 cymectroparins. UCToummin https://m.edsoo.ru/ff0a95a4
ANEKTPUUIECKOTO TOKA

37 JIefCTBUS SJEKTPUIECKOTO TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AIEKTPUYCCKOTO TOJIS Ha 1
MPOBOJHUKHU U JUAJIEKTPUKH"

39 DNEeKTPUYECKUM TOK B METAJIIaX, bubnuorexa [JOK
KHUJIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lemnb u eé
COCTaBHBIC YaCTH
Cuna toka. JlaGopaTopHas pabora

41 "N3mepenue u pelf“yHHl:])Z)OBalle)He 0.5 bubmorexa IOK

| https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNeKTpUUECKOe HATIPSKEHHE.

42 Bonbr™merp. JlaGopaTopnas pabora 05 bubnuoreka [IOK
"H3MepeHne u peryJIupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHns"

ConpoTtuBieHnEe MPOBOJHUKA.
43 VJIGJI':I)Hoe COHpOTIfI)BJ'IeI—)III/Ie bubmorexa [JOK
https://m.edsoo.ru/ff0aa738
BellecTBa
JlabopaTopHas pabota
"3aBUCUMOCTD AJIEKTPUIECKOTO
44 CONPOTHUBIICHNUS HpOlf)OJIHI/IKa OT €ro 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0aa738
JUTWHBI, IJIOLIAAH TONEePEeYHOro
cedeHus u marepuana”
45 3aBHCUMOCTD CHJIBI TOKA OT bu6mmoreka [IOK



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

HanpspkeHus. 3akoH Oma s
y4acTKa [enu

JlabGopaTopHas paboTta
"UccaenqoBaHue 3aBUCUMOCTH CHIIBI

https://m.edsoo.ru/ff0aa4d4a

bu6mmoreka [IOK

46 ero uepes pe
TORa, HAYIUETO HCpEs pesuctop, ot https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”
47 [TocnegoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka
MpaBuia CJIOKEHUS HANPSYKEHU I bubnnoreka [JOK
48
[IPH [I0CJIEI0BATEIHHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka
IIpaBUJjIa JJIs CHJIbI TOKA IIPU bubnnoreka [JOK
49
napauieIbHOM COCTUHCHUN https://m.edsoo.ru/ff0aadle
pe3uctopoB”
P
S sacon Ova it paviuoro biGorer LIOK
AP https://m.edsoo.ru/ffOaaf8a
COCTUHEHUS TIPOBOTHUKOB
Pa6
51 C);Ileli): anirciffooizza 3akoH bubmmorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
J1a6 0
52 "(E)lnogaZiEE:: p?ﬁ?;il Y MOIIHOCTH Bu6miorexa LIOK
ped P Y B https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
53 DNEeKTpUYECKHE LIEeTH U bubnmoreka [JOK

NOTPEOUTENH IIEKTPUIECKOM

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

sHepruu B ObITy. KopoTkoe
3aMBbIKaHHEC

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPUUYECKUE 3apsiabl.

54 3apspKeHHBIC Tea U X bubmmorexa LIOK
. . https://m.edsoo.ru/ff0abd2c
B3auMoieiicTBus. [locTOSHHBIN
AIEKTPUUYECKUN TOK"
KonTponbhas pabota mo teme
"
- 39J16KTpI/I‘leCKI/IC 3apsbl. BuGmmorexa LOK
apmeHHf ¢ Tea nux . https://m.edsoo.ru/ff0abea8
B3anMoieiicTBus. [locTOSHHBIN
AIEKTPUIECKUN TOK"
56 [TocTosiHHBIE MAaTHUTHI, HX
B3aMMO/ICHCTBUE
Ypok-uccnenosanue "M3yuenue bubnuotexa [JOK
57 . | 1 )
TMOJICH MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTHO€e nojie. MarHuTHOE 1moJie
58 3eMITi ¥ €T0 3HAYCHUE JIIS )KU3HU bubmmorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emuie
OmneIT OpcTena. MarHuTHoe mnojie
59 BHCKTpI/IzeCKi[)FO TOKa MaruutHoe Bubmorexa IOK
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTYIIKH C TOKOM
[IpuMmeHeHne HIeKTPOMArHuTOB B
60 TexHuke. JlaboparopHas pabora 05 bubnuoreka [IOK
"N3y4yenne neiCTBUS MAarHUTHOTO https://m.edsoo.ru/ff0ac74a
I10JI HA IPOBOJIHUK C TOKOM"
61 DNEeKTpOABUTATEIb TOCTOSIHHOTO bubnmoreka [JOK

Toka. Mcronp30BaHue

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

3JIEKTPOJBUTATENIEN B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJIEKTpoABUTATENS "

62

63

64

65

66

OmnbrTel @apasest. 3akoH
3J'I€KTpOMaI“HI/ITHOI71 HUHAYKIUU.
[IpaBuio Jlenna

Onextporenepatop. CriocoObl
ITOJIYYEHUS DIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPrUu

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMe "DIIeKTPUUECKHE U
Mar"HuTHbIE SIBJICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbIE
SIBJICHUS "

PesepBHblit ypok. Pabora ¢

TekcTaMmu 110 TeMe "TerutoBbie
SIBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

bubmuorexa [JOK
https://m.edsoo.ru/ff0accbe

67

PesepBHblit ypok. Pabora ¢
TekcTamu 1o TeMme "llocTosHHBIN
JIEKTPUYECKNN TOK"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

PezepsHblii ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarauTHeIe
SIBJICHUS"



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

e Tema ypoka Konrpoabnbie IIpakruueckue Aara oOpa3zoBaTe/IbHbIE
n/n Bcero U3YYeHHs
padoThI padoThI pecypcbl

1 MexaHuueckoe IBUKEHHE. 1
MarepuanbpHas TOUKa

5 Cuctema orcuera. OTHOCUTEIIBHOCTh 1 bubnuorexa [JOK
MEXaHHUYECKOTO JIBHYKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsMoOJIMHEIHOE 1 bubnnoreka [JOK
JIBHYKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIHHEeHOe

4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTh

5 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 bubnnorexka [JOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa
"OnpeneneHne yCKOpeHus Tesa npu bubnmoreka [JOK

7 1 1
PaBHOYCKOPEHHOM JIBUKEHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"”

3 CBobOonHoe najeHue Tei. OnbITh 1
Tlamunes

9 PaBHOMepHOE ABHKEHUE TIO 1 bu6mmoreka [IOK

okpyxHocTH. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JIuHeliHas U yriaosas

CKOpOCTHU
10 LleHTpOoCTpEMHUTEEHOE YCKOPEHHE
11 IIepssiit 3axk0oH HprotoHa. Bektop bubmumoreka [IOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnnorexa [HOK
PaBHozelicTByOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyrneprno3unus i https://m.edsoo.ru/ff0ag982
14 Pewenne 3a1au Ha npuMeHeHue bubnnorexa [HOK
3akoHOB HploTOHA https://m.edsoo.ru/ffO0aeb6c
15 Cwuita ynpyroctu. 3akoH ['yka bubmorexa IOK
https://m.edsoo.ru/ffOaeca?
16 Pemenue 3angau no reme «Cuna
YIOPYTOCTH
17| Onporomenne meorsocns BuGiorera LIOK
https://m.edsoo.ru/ffOaee28
PYKUHBDY
bubmuorexa [JOK
18 Cra Tperi https://m.edsg).ru/fanf?38
19 Pemenue 3agau no reme «Cuna bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 %ﬁ;ﬁ;ﬁﬁi f(?)i;)l;;HHI/ICHTa Bubmotexa LIOK
. https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIbXKEHUS
91 Penrtenue 3amad mo teMe "3aKOHEI bu6mmoreka [IOK

Hprorona. Cuna ynpyroctu. Cuina

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TpeHus"

Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO Bubmiorexa LIOK
https://m.edsoo.ru/ff0af044
naJIcHus
Ypok-kordpepenuus "/IBmxenue ten
23 BOKPYT IPaBUTAILIMOHHOTO LIEHTPa
(Conneunas cuctema). ['anaktuku"
Pemenue 3amau no reme "Cuna
24 TSKECTU U ?jKOH BCEMUPHOIO bubamorexa IOK
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [TepBast kocmMu4ueckasi CKOPOCTb. bubnnoreka [JOK
HeBecomocTs 1 eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHONH TOYKH.

26 AGCOMIOTHO TBEPIOE TEIIO. bubnuoreka [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpAIICHUS

27 MowmenT cuinsl. LleHTp TspKecTn

28 Pemenue 3agau mo reme "MomeHT bu6mmorexa [IOK
cwibl. Lentp tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe

29 o ?CMC "MCXEIHI/I‘{:CKOC ,I[BI/II))KCHI/IC. Bu6miorexa LIOK

. https://m.edsoo.ru/ff0b0408
Bzaumopeiicteue Ten"
KonTpomnpHas pabota mo Teme
30 "MCXI;.HI/I‘-ICCK(I))C JBUKEHHUE. bubmorexa IOK
N https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten"
31 Nmnynec Tena. UMnynbe CUbl. bubnuorexa [JOK

3aKOH COXpaHEeHMsI UMITYJIbCA.

https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

VYipyroe u Heynpyroe
B3aUMOJICHCTBUE

Penrenue 3amaud mo teMe "3akoH

bu6mmoreka [IOK

32 COXpaHCHHs UMITyibca" https://m.edsoo.ru/ff0b096c
33 Ypoxk-koudepenuus "PeakTuBHoe
JIBUSKEHUE B PUPOJIC U TEXHUKE"
bu6mmorexa [IOK
34 Mexanunueckasi paboTa U MOITHOCTb https://m.edso0.ru/ffob0ag4
35 PabGota cuIbI TSDKECTH, CHIIBI bubmuorexa [JOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota
36 «Omnpenenenue padoThl CUIIbI TPEHUS
MIPU PaBHOMEPHOM JIBUKCHHH TeJa
110 TOPU30HTAIBHOM TOBEPXHOCTH»
37 CBs13b SHEPruM U paboTHI.
[ToreHunaneHas sHEprus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KHHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DHEPTUU B
MeXaHHUKe
JlaGopaTtopHnast pabora «3yuenue bubmuorexa [JOK
40
3aKOHA COXPAHEHUS SHEPTHI https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE IBH)KEHHE U €TI0 bubmuoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3aryxatomue KojnebaHus. Butmorexa LOK
42 BrinyxieHHbIe KOTIeOaHUs.

Pe3onanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

44

45

MareMaTH4ecKuil U NPy >KUHHBINA
MasTHUKHU

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojebaHui OT KECTKOCTH
MIPY>KUHBI U MacChl TPy3a»
[IpeBparieHue SHEPTrUU IPH
MeXaHNYECKUX KOJeOaHuIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

JlaGopaTtopHnast pabota
«OrmpeienieHue 9acToThl U eprojia
KOJICOAHUH TPYKUHHOTO MasTHUKA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

48

49

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH NIEproJIa KoJaeOaHmi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MEXaHU4eCKUX BOJIH. [IponosibHbIE U
MIOTIEPEYHBIE BOJTHBI

VYpok-koHpeperuus "MexaHuueckne
BOJIHBI B TBEPJIOM TEJIE.
CelicMnueckue BOJIHbI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b21fe

50

3Byk. PactipocTpanenue u
OTpPa’KEHUE 3BYKa

51

52

Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'pomKoOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHUI pe30HaHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepenmus "YapTpazByk u

bubmuoreka [JOK

53
UH(]pa3ByK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe
bu6mmoreka [IOK
54 1o TemMe "3aKOHbI COXpaHEHHUSI.
https://m.edsoo.ru/ff0b25f0
Mexannueckue Kosie6aHust 1 BOJTHbI"
KonTponbhas pabota no Teme
55 "3aKOHBI COXPAHEHMUS.
Mexannueckue KoieOaHusi U BOJTHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJH
Ypok-konpepennus "Llkana
58 3IEKTPOMArHUTHBIX BOJIH. bubnunoreka [JOK
Hcnonp30BaHue IIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH J1JIs1 COTOBOM CBSI3U"
VYpok-uccnenosanue "M3yuenue
bu6nmoreka [JOK
59 CBOICTB JIEKTPOMAarHUTHBIX BOJH C
HOMOIIbH0 MOGHITBHOTO Teredpora” https://m.edsoo.ru/ff0b2c6c
Pemenue 3agau Ha onpeneneHne
60 YaCTOTHI U JUTHHBI
3JIEKTPOMArHUTHON BOJHBI
DJIeKTpOMarHuTHasi Ipupo/ia CBETA. 56 ITOK
nOIHOTEeKA
61 CkopocTb cBeta. BomHOBBIE
P https://m.edso0.ru/ffob31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
bubnmoreka [JOK
62 pacnpocTpaHeHHUe CBeTa. 3aTMECHHUS i

Counnia u JIyHsl

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

3aKOH OTpa)KeHUs CBeTa. 3epKaia.

bubmuorexa [JOK

63 Pemertie 3a1at ia npuMeHeHie https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomnenue cBera. 3aKOH bubmuorexa [JOK
IpeJIOMIIEHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakeHHe
cBera. Mcnonbp30BaHKE ITOJIHOTO bubmuorexa [JOK
65
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c¢c
ONTHYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 MPETIOMIICHUS] CBETOBOT'O JIy4a OT
yrila naJeHusl Ha TpPaHule "BO3yX-
crekso""
VYpok-koHpepeHus
"Hcnonb3oBaHuE MTOTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTHyeckas cuiia JUH3bI bubmmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
. bubnuoreka [IOK
69 [TocTpoeHre N300paKeHH B TMH3AX https://m.edsoo.ru/ffob4dda
JlaGoparopHas paboTa
70 "Onpenenenne HOKYCHOTO bubnmoreka [JOK
PacCTOSIHUS U ONITHYECKOW CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHdpeperuus "OnTuaeckue bubmuoreka [IOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

JMH30BbIe TPUOOpPH"

I'ma3 kak onrudeckas cucreMa.

https://m.edsoo.ru/ffOcOa7e
bu6mmoreka [IOK

2 3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenmus "JlepexTo
3peHus. Kak coxpanurts 3peHue"

Paznoxxenue 6enoro cBeta B CIIEKT.

74 Omnbitel HetoTona. CroxkeHue bubnuorexa [JOK
CIIEKTPaJIbHBIX 1BETOB. Jlucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 110

A3JI0’KEHUI0 OENIOT0 CBEeTa B CHEKT
75 i BOCIPHSATHUIO [[BETA MPEIMETOB ’ bubmorexa [JOK
https://m.edsoo.ru/ff0cOe2a
IIpU UX HAOIIOACHNUHU Yepes
1[BETOBBIE (QUIBTPHI"
Ypok-npaktukym "BonaHoBbIE

76 CBOIICTBa CBETa: AKCIEpCHs,
uHTepdepeHus u nuppaxaus”

77 OmneiTel Pezepdopaa u mianerapHas bubnmnorexa [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Monens atoma
bopa
Hcnyckanue 1 MOTJoIeHNE CBEeTa

79 aT((:)l\Z](fM. KBZHTB: Hz;ueeﬁqaeT:Iee Bu6miorexa LIOK

https://m.edsoo.ru/ff0c144c
CIIEKTPBI
Ypok-npaktukym "Habnronenue bubnmoreka [JOK

80
CIIEKTPOB HCIyCKaHHs" https://m.edsoo.ru/ff0c1550

81 PamnoakTBHOCTE U €€ BUIIBI bu6mmoreka [IOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

CtpoeHue aTOMHOTO si/pa.

https://m.edsoo.ru/ff0c1672
bu6mmoreka [IOK

82 HykionHas Mozein https://m.edsoo.ru/ff0c18ac

83 PaguoakTuBHBIE IPEBpAILICHHUS. bubmuoreka [IOK
H3ortons https://m.edsoo.ru/ffOclal4

84 Pemenue 3amau 1o teme: bu6mmoreka [IOK
"PanmoakTHBHbIC IPEBpaIeHus" https://m.edsoo.ru/ff0clb4a

85 [lepuon nmomypacnana
Ypok-koH(pepeHus

86 "PpaIlI/IoaK"l(‘fIBIiII)I;I U3ITy4eHUS B bubmorexa [JOK

| https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUIIMHE, TEXHUKE
SnepHbie peakuu. 3aKOHbBI
87 ccf[x;)aHeHEs[ 3aI:>51)1030r0 " bubmmoreia LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI

88 DHeprus CBsSi3U aTOMHBIX SIED. bubnunoreka [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo reme "Snepueie
peakuun"

90 Peaknnn cuHTE3a M eneHus saep. bubnnorexka [HOK
Wcrounuku saeprun CosHIa U 3BE31] https://m.edsoo.ru/ff0c1e88
Ypok-konpepenus "Anepuas

01 sHepreTuka. JlercTeus
PaAMOAKTUBHBIX MU31y4YEHUN Ha
JKUBBIEC OpPraHU3MBbI"

[ToaroroBka K KOHTPOJIBHOU paboTe Butmorexa LOK

92 10 TeMe "DJIEKTPOMarHUTHOE TOJIE.

3JI€KTpOMaI‘HI/ITHBI€ BOJIHBI.

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

KBanrtosBeie siBienns"

KonTponbhas pabota no teme
"DJIEeKTPOMarHuTHOE MOJIE.

93
DNEeKTPOMarHUTHHIE BOJHBI.
KBanToBbIC sIBIECHUS"
I1 600 .
04 aSopmopiic pasors o kype buGaorexa LIOK
. PATOPHLIC P | pey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue ten
I1 , 0000 .P
95 pacuerm i KaccTaGHI T Buomiorexa LLOK
P | f[ https://m.edsoo.ru/ff0c2572
o TeMe "TernnoBbie mporecchl
[ToBropenue, 0600menue. Pemenne
96 pacUETHBIX U KAYECTBEHHBIX 3a7a4 bubnuoteka [JOK
o Teme "KIIJ] TermnoBbix https://m.edsoo.ru/ff0c2a22
nsurareiei”
IT , 0000 .P
67 pacuenmu 1 xaccTaeH BuGiorera LIOK
P \ 8 " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI anexkTpoycTtaHOBOK
% Matoperopmse pabor o ks BuGmorexa LIOK
| PATOPHPIC P \ pey https://m.edsoo.ru/ff0c2c52
CBeToBbIE SIBICHUS
o | o ol o
Y https://m.edsoo.ru/ffOc2d6a
COXpaHEHHs B MEXaHUKE
100 rexeraw o ewe "KoneGannn biGmorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpenue, 0600meHue. Pabora ¢ bu6mmoreka [IOK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

TekcTaMmu 110 TeMe "CBeTOBBIE
sBieHus"

[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 1o TeMe "KBanrtosas u 1
snepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10
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https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c3044

Y4ebHOo-MeTOoAMUYECKOE 0OOecieYeHUe TUCIHILIMHBI
OcHoBHas1 JiuTEpaTypa
YMK «®Pu3uka» 7 rjiacc.
1.®u3uka. 7 kiacc. A.B. [leppikun
2. 3.®usuka. Meronudeckoe nmocodue. 7 knace. E.M. I'yrauk; E.B. PribakoBa
4.Duzuka. Tectrl. 7 ximace. T.A. Xaananosa; H. K. Xannanos.
5.®u3uka. lunaktuueckue matepuansl. 7 kiaacc. A.E. Mapon; A.E. Mapon
6.Dusuka. CoopHUK BOIpocoB u 3aaad. 7-9 kinacce. A.E. Mapon; C.B. Ilo3oiickuii;
E.A.Mapou
7. 9NeKTPOHHOE MPUIIOKEHUE K YICOHUKY.
YMK «®u3uka» 8 kiaace.

1. ®usuka. 8 kinacc. A.B. [lepblikun

2. O®uszuka. Merogumdeckoe mocodbue. 8 kmacc. E.M. I'yrauk; E.B. Pribakoma; E.B.
[[TaponnnHa

3. ®uszuka. Tectol. 8 xkitace. T.A. Xannanosa; H. K. Xannanos.

4, ®usuka. Jlunakruueckue Mmarepuaisl. 8 kinace. A.E. Mapon; A.E. Mapoun

S. ®usuka. COopHUK BOIpocoB u 3amad. 7-9 kiacc. A.E. Mapown; C.B. Ilo3oiickuii;
E.A. Mapon

6. DNEKTPOHHOE MPUIIOKEHUE K YUEOHUKY.

YMK «®u3uka» 9 kiacc.

®usuka. 9 kiacc. A.B. [lepsimkun; EM. I'yrHHK

®usuka. Tematnueckoe mianupoanue. 9 kinacc E.M. I'yTHuk

®uzuka. Tectol. 9 xitace. T.A. Xannanosa; H. K. Xannanos.

®usuka. Jlunakruueckue Mmarepuaisl. 9 knace. A.E. Mapon; A.E. Mapoun

®usuka. COopHUK BOIpocoB u 3amad. 7-9 kiacc. A.E. Mapown; C.B. Ilo3zoiickuii;
E.A. Mapon
6. DJEKTPOHHOE MPUIIOKECHUE K YICOHHKY.

ko

Jluteparypa ans yyureis
1. TuxonoBa E.H. cocr. Paboume mporpammel. @Pusmka. 7-9 kiaccel: yueOHO-
METOIMYEeCKOe TTocoome. -2-¢ u3M., crepeotun. — M.: Jlpoda, 2013.
2. Jlykamuk B.M. C6opHuk 3amau mo ¢usuke i 7-9 kiaccoB o011eo0pa3oBaTelbHbBIX
yupexaenuit / B.U. Jlykamuk, E.B. VIBanosa. — M.: [Ipocsemienue, 2003.

3. E.A. Mapon OnopHble KOHCIIEKTHI U pazHoypoBHeBble 3aanus / E.A. Mapon — CaHKT-
[etepOypr,-2007.

4. KabGapmun O.®D. KoHTponbHble W TNpoBepouHble paboTel mo ¢usnke.7-11 kmacc.:
Meroa.nmocobue / O.®. Kabapaun, C.U. Kabapauna, B.A. Opnos. — M.: [Ipoda, 2000.

5. TopsmuoB B.A., KapaitueB I'.B., KoBasienko M.U. llIkonbHble onummuaabl: (U3MKa,
Maremartuka, nHpopmartuka. 8-11 kiacc / Cepust «3npaBcTByH, mkomnal!y». — PoctoB H//1:
®enukc, 2012.

6. Kabapmuun O.®., Kabapnuna C.M., OpnoB B.A. KoHTponbHbBIE M IpOBEPOYHBIE

pabotel 1o ¢usuke. M.: [lpoda, 2013.

7. [ToxpoBckmit A.A. JIeMOHCTpallMOHHBIE OTBITHI 1O (U3HKE B CPEIHEH mIKoie. - M.:
ITpocsemienue, 1974.
8. O®uszuka 8 kiacc. [loypounsle miansl no yueOHuky A.B. Ileprimkuna «®usuka. 8

kiace», B aByx ywactax. /Coct. .M. Mokposa - Boarorpan: Yuutens - ACT, 2012.
9. ®wusuka. Tectrl. 7- 9 Kinaccsl: YueoHo-MeToamueckoe mocoodue / H.K. I'maneimesa, N.1.
Hypmanckuii, A.W. Hypmanckuii, H.B. Hypmanckas. - M.: [lpoda, 2013



10.  XKypun A.A. «Pabouas mnporpaMmma 10 ydeOHOMY TIpeAMETY: pa3padoTKa,
JKCIIEPTH3a, YTBEPXKIEHUE: 1oco0ue JUIsl yUUTeNed U PyKOBOAUTENEH 00pa3oBaTebHbIX
yapexaeHuii obmiero ooOpasoBanus» - M.: Bentana — I'pad, 2012.(CoBpemenHoe
o0Opa3zoBaHue)

11. ®enepanbHBli  TOCYJApCTBEHHBIM  CTaHAApT OCHOBHOrOo oOmiero oOpazoBaHus
/MunmcTepcTBO 00pa3zoBanust u Hayku Poccuiickoit @enepanun — M.: [Ipocsemenue,
2011 (CrangapThl BTOPOTO IMOKOJICHUS )

12. MoaepHu3anusi MKOJIBHOTO Kypca ¢u3uku: 7-11 kimaccel MeTogumueckoe mocobue /
B.I".PazymoBckuii, A.T.I'mazynos, B.A.OpnoB u npyrue; noa peaakuueid B.A. Oposa,
A.T. 'mazynoBa. » - M.: Benrana — I'pad, 2014.

Jluteparypa 1Jisl yyaluuxcs:

1.0pnoB B.A., Tatyp A.O. COOpHUK TECTOBBIX 3aJaHHI IS TEMATHYECKOTO U UTOTOBOTO

KOoHTpoJia. Puszuka. OcHoBHas mkoaa. — M.: Uurennexr-Lientp, 2013

2. Jlykamuk B.U., UBanoBa E.B. Coopuuk 3amau mns 7 - 9 kiaccoB. M.: IlpocBemnienue,

2013

3.0Omumnmana. @usuka. 7-8 kiace. / Coct. O.H. Crapuesa. — Bonrorpaa: Yuutens — ACT,

2010.

4. 3amaum [UIS TOATOTOBKM K onumnuagam mo ¢usuke B 9-11 kmaccax. Kunemaruka.

3akonsl HproToHa. / ABT.-cocT. B.A. llleBrioB. — Bonrorpan: Yuurens, 2010.

S5.I'eanmenmreitn JI1.O., I'ensrar U.M., Kupux JL.U. "3amaun no ¢usuke, 8 kmacc", - M.,

"Unexca", XappkoB "['umuazus", 2002.

6. PermkeBuy ALIL., PeivkeBud [1.A. COopHuK 3a1a4d 1o pusuke .- M.: [Ipocsemenne, 1983

r.

HNuTepHeT-pecypesl

. Hasparne Coneprxanue Anpec

caiiTa WJIM CTaTbH

Karamor DHIUKIIONEINH, http:www.ivanovo.ac.ru/phys
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pecypchl 0 | BY3HI, HayYHBIC
busnke OpraHu3aluy,

KOH(EpeHIMH U p.
becrutatH 15  oOyuarommx http:www.history.ru/freeph.htm
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¢busnke
Jlaboparo BupryansHbie http:phdep.ifmo.ru
pHBIE palboOTHI MO | JabopaTopHble  PabOTHI.
¢busnke BupryanbHsie
JIeMOHCTpaIuU
HKCIIEPUMEHTOB.
Anumanu TpexmepHsbie http:physics.nad.ru
g (QU3MUECKUX | aHUMAIIUU "
HpPOLIECCOB BU3YyaJTU3aIUs o
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COIIPOBOKAAIOTCS

TCOPECTUICCKNMHA
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00BSCHEHUSAMU.

dusnueck CrpaBo4HOE http://www.elmagn.chalmers.se/%7
ast SHIUKJIIONEANS | U3JaHuE, cojieprkaiiee | eigor

CBC€ACHUA 1o BCEM
o0JacTsM COBPEMEHHOM

bu3uKH.

IIporpammHoe oOecnieyeHHe COBPEeMEHHbIX HH(OPMANMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOr Ui
1. 1C. lIkona. dwusuka, 7-11 kn. bubmmoreka Harnsgabix mocoodwmii. — [lox penakmueit H.K.
Xannanosa. — CD ROM.

2. 1 CD for Windows. ®wusuka, 7-11 k1. bubanoreka 3JI€KTPOHHBIX HATJISIHBIX
rmoco6uii.- CD ROM.

3. DNEKTPOHHOE MPHIOKEHHE K yueOHUKaM (U3UKH

4. JlaGopatopubie paboTel mo (Qusmke. 7 Kigacc (BUpTyalmbHas —(QHU3NUECcKas
nabopaTopusi).

S. JlaGopatopubie paboTel mTo (Qu3mke. 8 Kiacc (BUpTyalmbHas —(QHU3NUEcKas
nabopaTopusi).

6. JlaGopatopubie paboTel mTo Qu3mke. 9 Kimacc (BUpTyaimbHas ~(QHU3NUECcKas
nabopaTopusi).

MarepuaibHO-TEXHH4YECKOe o0ecredeHne 1 CHUIITHHbI

KoMIuiekT neMoHCTpallMOHHOrO U J1ab0paTopHOTO O00OPYAOBAHMSI IO MEXAHUKE,
MOJICKYJISIDHON (U3HKE, SJICKTPOJUHAMHKE, OINTHKE, aTOMHOW W sJIepHOH (U3HWKe B
COOTBETCTBUM C IEPEYHEM yueOHOro oOOpyHOBaHMs MO (HU3HKE Ul OCHOBHOM IIKOJIBI;
TeMaTH4eckue Tabnuubl 10 (U3MKE; MOPTPEThl BBIJAIOUINXCS YYEHBIX-(PU3UKOB U
aCTPOHOMOB; ayJAMTOPHAs J10cKa ¢ HAOOPOM MPUCIIOCOOTEHUHN IS KPETUIeHUs Ta0IuL.
Texnuyeckue cpeacTsa 00yueHust
. Komnerorep
. IIpoexTop

IIpuaoxenne 1
Cucrema OLeHKH JOCTH/KEHHS INIAHMPYeMbIX pe3yjbTaToB ocBoeHus OOII no pusnke
Hcxons w3 mpenbsBICHHBIX TpeOOBAaHMN K YPOBHIO MOJATOTOBKM BBIITYCKHHUKOB
OCHOBHOM IIIKOJIBI M BO3PACTHBIX BO3MOXHOCTEH 00y4aromuxcs, HEOOX0IUMO YUUTHIBATh:
® TPaBUJIBHOCTb U OCO3HAHHOCTb H3JIOXKEHHS COJIEpX aHUs, IOITHOTY PacKpbITUS
MOHSTHM, TOYHOCTD YIIOTPEOICHNS HAYyUHBIX TEPMUHOB;
e creneHb c(HOPMUPOBAHHOCTH UHTEIUIEKTYAJIbHBIX U 00IIEey4eOHBIX YMEHHUIA;
® CaMOCTOSATEIbHOCTb OTBETA;
® PpEYEBYIO IPAMOTHOCTb U JIOTHYECKYIO NIOCIEA0BATEIBHOCTD OTBETA.

Cucrema OLleHKH JOCTHKEHHS IJIAHMPYeMbIX pe3ybTaToB ocBoeHust OOII no pusnke



http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor

CraproBasi IMarHOCTHKA
CrapTroBass IMarHOCTUKa IPOBOJUTCS NEPE] H3YYEHHMEM pa3JeloB [0 MPEAMETY U
HaIpaBJicHA Ha OIPEAEICHUE YPOBHSA OCTAaTOYHBIX 3HAHWM, YpPOBHS MOTHBALUM K
U3y4EHHIO HOBOTO Marepuaia. JlaHHbli BHI pabOThl OICHMBAETCS Y4YHTEIEM Ha
KaueCTBEHHOM YpOBHeE. I NMpoBeneHUs: CTapTOBOM IHMAarHOCTUKUA MOXHO MCIIOJIb30BaTh
TECThI, AaHKETbI, IPUEMBI TEXHOJIOTUH PA3BUTHS KPUTUUYECKOTO MBILUICHUS YEpe3 YTCHUE U
nucbMo «Kop3uHa uzeiy, Tabnmna «3Har0. Y3Hain. Xody y3HaTh.»
Texkymuii KOHTPOJIb
B xone Tekymero KOHTpOJsl OLEHMBAeTCs Jl00oe, OCOOCHHO YCHEIIHOe JelcTBHE
oOyudatomerocsi, a (QUKCUPYETCSI OTMETKOH TOJBKO pEIICHHE IOJHOICHHON 3aadu,
BBIIOJIHEHUE TECTa, YCTHOI'O OTBETA, BBIIOJHEHUE J1a00paTOpHOM paboThl. JlaHHBIE BUIBI
paboT OlLIEHUBAIOTCSA 10 MATUOALTLHON cUcTeMe. *
HTorosas onenka.
B 7-8 kiaccax uToroBas OIleHKa MO (PU3MKE BBICTABISAETCA MO PE3yiIbTaTaM TEKYIIEro
KOHTPOJIS, KOTOPBI BeAeTCs yuuTesneM U (GUKCUPYETCsl B KJIACCHOM JKypHasle M JHEBHUKAX
yyaluxcs, TEMAaTUYECKUX KOHTPOJIbHBIX padOT, OLEHKM 3a BBHIIOJHEHHE M 3alUTy
UH/IMBUYAJIbHOTO MIPOEKTa, HTOTOBOI KOHTPOJIbHOW paboTel. B 9 kiacce kK 3TUM olieHKam
MOJKET OBITh J00aBIICHA OLIEHKA 3a PadOTy, BEIHOCUMYIO HAa MTOTOBYIO T'OCYAapCTBEHHYIO
arrectaruio (['MA).
OneHka NPOEeKTHOM U MCCJIEJ0BATEIbCKOM 1esiTeIbHOCTH.
WuauBuyanbHbI UTOrOBOM MPOEKT MPEACTaBIsAeT cO00i yueOHbIN MPOEKT, BHITOIHAEMBII
o0yJaromuMcsi B paMKax OJHOTO WJIM HECKOJBKHX YUYEOHBIX TIPEJIMETOB C LENbI0
IIPOJEMOHCTPUPOBATh CBOM JOCTH)KEHUS B CAMOCTOSTEIBHOM OCBOCHUHM COJEP/KaHUSA U
METOAOB H30paHHBIX OO0JNACTEW 3HAHWU W/WIM BUAOB JCATEIBHOCTH W CHOCOOHOCTH
IIPOEKTHUPOBATh U OCYLIECTBIISATH LIEJIECOO0Pa3HYI0 M PE3yJbTaTHUBHYIO JIESTEIbHOCTh
(yueOHO-1103HaBATEIbHYI0, KOHCTPYKTOPCKYIO, COLIMATIbHYIO, XY/0’KECTBEHHO-TBOPYECKYIO,
HHYIO).

BoinonHenne MHIMBUIYaIbHOTO HTOTOBOIO IPOEKTa 00fA3aTENbHO [UISl KayKJIO0Tro
00y4aroIerocsi, €ro HEBBINOJHEHHE PABHOLEHHO IOJIYYEHUIO HEYJOBIETBOPUTEIBHOM
OLIEHKH 110 JII0OOMY yueOHOMY MpPEAMETY.

Onenka 3a BBINOJHEHNE U 3aIIUTYy UTOTOBOTO MHAMBUAYAJIBHOIO MPOEKTA SIBISIETCS OJHUM
U3 BUJOB OLEHKHM JIOCTH)KEHUS MeETalpeIMeTHBIX pe3yabraToB ocBoeHus OOIl,
NPEJCTAaBICHHbIX B paszzenax «PerynsTuBHble YyHUBEpCalbHble YydeOHbBIE JIEHCTBHY,
«KoMMyHUKaTUBHbIE  yHUBepcallbHble  y4deOHble  aelictBus»,  «llo3HaBarenabHbIE
YHUBEpCajJbHble y4yeOHble JeHCTBHA» NporpamMMmbl (OPMHPOBAHHS YHHBEPCAIbHBIX
y4eOHBIX JAEWCTBUN, a Takke IUIAHUPYEMBIX pe3yJIbTaTOB, MPEACTAaBICHHBIX BO BCEX
paszenax MeKAMCUUIUIMHAPHBIX YY€OHBIX TPOTPaMM.

OCHOBHBIM 00BEKTOM OIIEHKH METANpPEAMETHBIX PE3YJIbTATOB ABJISETCS:

* cI0OCOOHOCTH ¥ TOTOBHOCTh K OCBOEHHUIO CUCTEMATUYECKUX 3HAHUN, X CAaMOCTOSITEIbHOMY
MOTIOJHEHUIO, IEPEHOCY U MHTETpallly;

* cIOCOOHOCTB K COTPYIHUYECTBY U KOMMYHHUKALIUY;

* CIIOCOOHOCTh K PEIIECHUIO JIMYHOCTHO M COLIMAJIBLHO 3HAYMMBIX MPOOJIEM U BOIUIOLICHUIO
HaWJICHHBIX PELICHUN B IIPAKTUKY;

* CIIOCOOHOCTD U TOTOBHOCTH K Mcnoib3oBaHuio KT B niensax oOyueHus 1 pa3BUTHS,

* CIOCOOHOCTB K CAMOOPTaHU3AIMH, CAMOPETYIISIIIMU U pedIIeKCUu.

HNucrpymenTapuii.
Jlis mpoBeneHHs TEMaTHYECKHMX KOHTPOJBHBIX pabOT, TEKYIIEro KOHTPOJSI MOXHO
ajanTupoBath nocobus aist noarotoBku k ['MA, pekomenosannsie @UITN.



2. Kpurepuu oneHKU IPeIMETHBIX Pe3yIbTaToB.

OHGHKa YCTHBIX OTBETOB

YPpoBHU AOCTHXKEHHUS MPEAMETHBIX pe3ysbTaToB ocBoeHus OOI1

Brimze
0a30BOr0

Bricokuit
(oTMeTKa «5»)

Yyanuics [I0Ka3bIBACT BEPHOE [IOHUMAaHUeE
(bU3M4ecKoil CYIIHOCTH pacCMAaTPUBAEMBIX SIBICHUH M
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH, NACT TOYHOE
ONpPEACIICHNE M MCTOJIKOBAHME OCHOBHBIX IIOHATHH,
3aKOHOB, TE€OpUH, a TAKXKE IPABHIBHOE OIPEACICHHUE
Gu3nyecKux BEIUYMH, MX €IUHUIl M CIOocOO0B
U3MEPEHMS; IPABUIIBHO BBIIIOJIHAET YEPTEKHU, CXEMBI U
rpaMKy; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COIIPOBOXAAECT pPAacCKa3 HOBBIMU IIPUMEPAMH, yMEET
IPUMEHUTHh 3HAaHWS B HOBOM CHUTyallUn IIpH
BBIIIOJIHCHUM  IIPAaKTUYECKUX  3aJaHUM;  MOXKET
YCTAaHOBUTH CBA3b MEXKIy H3y4acMbIM M paHee
M3y4EHHBIM MaTepUaJIOM IO Kypcy (DM3HKH, a TaKXKe C
MaTEpUaIoOM, YCBOCHHBIM IIPU M3YyYEHUH JPYrHX
IIPEMETOB.

[ToBbIIIIEHHBIH
(oT™meTKa «4»)

Otser YYEHUKA YIIOBJIETBOPSIET OCHOBHBIM
TpeOOBaHUSIM K OTBETY Ha OLIEHKY 5, HO JaH 0e3
UCMOJb30BaHUSI ~ COOCTBEHHOrO0  IIIaHA,  HOBBIX
npuMepoB, 0e3 TMNpUMEHEHHWs 3HaHWUH B  HOBOH
cuTyanuuu, Oe3 UCHOJb30BaHUS CBs3e ¢ paHee
M3Y4YEHHBIM MaTepHUajJOoM U MaTepHaioM, YCBOEHHBIM
IIPU W3Y4YEHUHM IPYTUX MPEAMETOB; €CIH ydalluics
JOIYCTHJ O/IHY OIIMOKY WK HE OoJiee IBYX HEI0UETOB
U MOXET HX HCIPaBUTh CAMOCTOSITEIBHO WIH C
HEOO0JIbIION TOMOILBIO YUUTEIIS.

bazosuiit

(otmeTka «3»)

Vyamuiics  mpaBWIBHO — MOHUMAaeT  (PU3UUYECKYIO
CYILIHOCTh paccMaTpuBaeMBbIX SIBIICHU I u
3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/CIIbHBIC
npoOenbl B YCBOGHMHM BOMNPOCOB Kypca (DU3UKH, HE
MPETSITCTBYIOMIHE JambHEHIIIEMy YCBOEHUIO
NpOrpaMMHOTO  MaTepuana; yMeeT  MPUMEHSThH
MOJIYYCHHBIC 3HAHUS MPU PEIICHUH MPOCTHIX 3a1ad C
UCIIOJIb30BaHUEM TOTOBBIX (HOPMYI, HO 3aTPYAHSIETCS
MpU pEIICHWH 3a/1ad, TPeOyoImX MNpeodpa3oBaHus
HEKOTOPBIX (QopMysd; IOomycTun He Oosee OTHOM
rpy0oil ommOKA U JIBYX HEIOYETOB, HE OoJiee OHOMU
rpy0oit 1 oxgHON HerpyOoi omuOku, He Ooiee ABYX-
TpeX HETpyOBIX OMMUOOK, OJTHON HErpyOol OmuOKH U
TpeX HEJOYEeTOB;, JOMYCTHUJI YEThIpE WIH TTh
HEJ0YETOB.

Huxe
0a30BOro

[ToamxeHHbIH
(oT™meTKa «2»)

Yyamuiics He OBJIajie] OCHOBHBIMHU 3HAHMSAMHU H
YMEHUSMH B  COOTBETCTBUHM C  TpeOOBaHUSIMHU
nporpaMMbl W JIOMYCTHJI  Oonblle OMHOOK H
HEIOYETOB, YeM HEOOXOAUMO JIJIS OIICHKH 3.

Huskuit

YdyeHnk He MOXKET OTBETHTbH HH Ha OIWUH U3




\ \ | (oT™MeTKa «1») | MOCTABIEHHBIX BOMPOCOB.

[Tpu orleHHBaHUM YCTHBIX OTBETOB YYAIIMXCS Ie1€CO00pa3HO MPOBEACHUE MO3IEMEHTHOTO
aHanu3a otBera Ha ocHoBe TpeOoBanuii PI'OC OOO Kk mnpeaMeTHBIM pe3ysibTaTam
y4aluxcs, a TAkKe CTPYKTYPHBIX 2JIEMEHTOB HEKOTOPBIX KOMIIETEHIIUH, YCBOEHHE KOTOPBIX
CUUTAIOTCA 00s3aTENIbHBIMU PE3YJIbTaTaMU O0yUYEHUSI.

Hwxe npuBeeHbl 00001IeHHBIE TUTAHBI OCHOBHBIX 3JIEMEHTOB (PM3NYECKUX 3HAHUH.

DNEeMEHTHI, BBIJICTICHHBIE KYPCUBOM, CUUTAIOTCS 0a30BBIM YPOBHEM PE3yIbTAaTOB O0YUYCHHUS,
T.€. 3TO T€ MUHHMMAaJbHble TPEOOBaHMA K OTBETY ydYallerocs, 0e3 BBIMOJHEHHUS KOTOPBIX
HEBO3MO>KHO BBICTABJICHHE OTMETKH «3».
du3znyeckoe siBJICHUE.

1. IlpusHaku sBJI€HUS, IO KOTOPBIM OHO OOHAPYKHUBAETCS (MU ONIPEIEICHUE)

2. YcnoBus, IPU KOTOPBIX MIPOTEKAET SBJICHHE.

3. CBs3b 1aHHOTO SIBJICHUS C JPYTUMH.
4. OObsacHeHUE SBJICHUS Ha OCHOBE HAYYHON TEOPUHU.

5. Ilpumepsl NCHIOIB30BAaHUS SIBICHUS Ha IPAKTHKE (UM MPOSIBICHUS B IIPUPOJIE)

Du3n4ecKuil ONbIT.
Ilens omnbiTa

Cxema onbITa
VYcnoBus, IpU KOTOPBIX OCYILIECTBIISIETCS OIBIT.

XO0JI OIbITA.
. PesynpTaT onbita (€ro uHTEpIpETALINS)

dusuyeckas BeJUYHHA.
1.Ha3BaHue BEIMYMHBI U €€ YCIO0BHOE 0003HAUYEHHUE.

2. XapakTepu3yeMblil 00bEKT (sSIBIIEHUE, CBONCTBO, ITPOLIECC)

3.0npeneneHue.
4.®Dopmyna, CBA3BIBAIONIAS JAHHYIO BEJTHUUHBI C JPYTUMHU.

S.EnuHALBI n3MepeHus

akrownE

PDu3nyecKuil 3aK0H.

1.CnoBecHast popMyIHpOBKa 3aKOHA.

2.MaremaTH4ecKOe BbIpaXKEHHE 3aKOHA.

3.0nbIThl, TOATBEPXKJAIOIINE CIIPABEUIMBOCTh 3aKOHA.
4.1lpumepbl NpUMEHEHUs 3aKOHA Ha MPaKTUKE.

5.YcioBus IpUMEHUMOCTH 3aKOHA.

dusnyeckas Teopus.

1.0nbITHOE 000CHOBAaHUE TEOPHH.

2.OCHOBHBIE MTOHSATHS, TOJIOKEHUSI, 3AKOHBI, IPUHIIUIIBI B TEOPHH.
3.OCHOBHBIE CIIEICTBUS TEOPHUH.

4.IlpakTryeckoe MPUMEHEHHE TEOPUH.

5.I'panu1ibl IPUMEHUMOCTH TEOPUHU.

IIpudop, MexaHu3M, MalIMHA.

1.Ha3nauenue yctpoiicTaa.

2.Cxema ycTpoMCTBa.

3.IlpuHun nefcTBus ycTponcTBa

4.1IpaBuia Moab30BaHKS U IPUMEHEHHUE YCTPOKCTBA.
PDu3nyecKue u3MepeHus.

1.OnpeneneHue 1eHBI IeJICHUS U TIpeiesia U3MEepeHus mpruoopa.
2.0mnpenensaTs abCOMOTHYIO MOTPEIIHOCTh U3MEPEHUs pHoopa.



3.010upaTh HY)KHBIH TPHOOP M MPABHIIBHO BKJIFOYATh €70 B YCTAHOBKY.

4.CHuMaTh TIOKa3aHMUA NPUOOpa M 3aMMCHIBATh HMX C YYETOM a0COJIOTHOM MOTrpPEHIHOCTH
U3MEpeHusl.

5.01penensiTh OTHOCUTEIbHYIO ITOTPEIIHOCTh U3MEPEHUH.



OuneHka NMCbMEHHbIX KOHTPOJbHBIX PadoT.

YPpoBHM NOCTHXXEHUS MPEIMETHBIX pe3yibTaToB ocBoeHus OOl

Brime
0a30BOr0

Bricokuii
(oTMeTKa «5»)

Pabora BrimonHeHa He MeHee yeM Ha 95 % ot
oObeMa 3alaHusi, CHCNAaH TIEPEBOJ CIAWHHUIl BCEX
¢uznveckux BenmumH B "CU", Bce HeoOXoaumble
JAHHbIE  3aHECEHbl B  YCJIIOBHE, IPABUIBHO
BBITIOJTHCHBI YEPTEKH, CXEMbI, rpaduKu, PUCYHKH,
COMYTCTBYIOIIME  PEIICHUIO  3a/ay,  CJejaHa
MpoBepKa MO  HAWUMEHOBAHWUSM,  IPABUIBHO
MPOBEACHbl MAaTeMAaTHUYECKUE pacueTbl U JaH
MOJIHBIN OTBET; HAa KAUYE€CTBEHHbBIC U TEOPETUUECKHUE
BOIIPOCHl JaH IIOJHbIMA, HWCYEPHBIBAIOIINN OTBET
JINTEPATYPHBIM SI3BIKOM B ONpeeICHHOMN
JIOTHYECKOM  IOCIEAOBATCILHOCTH, yYarumncs
MPUBOJUT HOBBIE MPUMEPHI, YCTAHABIMBAET CBS3b
MEXIy  M3y4aeMbIM U  paHee  HU3yYEHHBIM
MaTepuajoM IO Kypcy (QHU3UKH, a TaKkke C
MaTepuajioM, YCBOCHHBIM NPH HU3YYCHUU JIPYTUX
MpPEAMETOB, YMEET IPUMEHUTh 3HAHUS B HOBOH
CUTYaIHH; yYaluiicss OOHApY>XUBAaE€T BEpPHOE
NOHNMaHHE bu3nIecKom CYILIHOCTHU
paccMaTpUBAEMBIX SIBJIEHHUM M 3aKOHOMEPHOCTEM,
3aKOHOB U TEOPHUH, MA€T TOYHOE OINPENCICHUE U
HCTOJIKOBAHHEC OCHOBHBIX  IIOHSTHH, 3aKOHOB,
TEOpUH, a TakKe NPaBWIbHOE OIpEeICHUE
(U3MYECKUX BEIWYHMH, WX CIWHUI[] B CIOCOOOB
HU3MEpEHUSI.

IToBbIIIEHHBIH
(oT™meTKa «4»)

PaboTta BbINOJIHEHA MOJHOCTHIO MIIM HE MEHEE 4YeM
Ha 75 % or oObeMa 3amaHusA, HO B HEH HUMEIOTCS
HEJIOYEThl U HECYIECTBCHHBIC OIIMOKH; OTBET Ha
Ka4yeCTBECHHEBIC U TEOPETUYECKHUE BOIIPOCHI
YIAOBJIETBOPSAET BBILIEIIEPEUNCICHHBIM
TpeOOBaHUSM, HO COAEPXKUT HETOUYHOCTH B
M3JIOKEHUW  (PaKTOB, OMpENeNeHUN, TOHSATHUH,
OOBSICHEHUH B3aMMOCBS3€H, BBIBOJAX U PEIICHUU
3aj1ady; yYaluicsd MCIBITBIBAET TPYJHOCTH B
NPUMEHEHUH 3HAHUM B HOBOW CHUTyallMHh, HE B
JIOCTaTOYHOM MeEpe HCMOJIb3YET CBS3M C paHee
W3YYEHHBIM  MaTepuajJoM M C  MaTepuajom,
YCBOCHHBIM IIPU U3YYEHHUH APYTUX MPEAMETOB.




ba3oBriit

(oTMeTka «3»)

PabGora BbeIlTONTHEHA B OCHOBHOM BEPHO (00BEM
BBITIOJTHEHHOW 4acTH cocTaBiser He MeHee 50% oT
obmero oObema), HO JOIYIICHBI CYIICCTBEHHBIE
HETOYHOCTH; YJaIIUicsi OOHAPYKUBACT MOHUMAHHE
y4eOHOro mMarepuana Mpu HEeIOCTATOYHOM IMOJIHOTE
YCBOCHHSI TOHATHUM W 3aKOHOMEPHOCTEH; yMeer
MPUMEHSTh T[OJIYYCHHbIE 3HAaHUS MPU PEHICHUU
MPOCTBIX 3aJad C HCIOJB30BAHHUEM TOTOBBIX
dbopMyn, HO 3aTpynHsAETCs OpU  pElIeHUU
KAueCTBEHHBIX 33/1a4 U CIIOKHBIX KOJIMYECTBCHHBIX
3a/1a4, TpeOyroumx npeodpazoBanus Gopmyi.

Huxe
0a30BOr0

Ilonm>xeHHEBII
(oTMeTKa «2»)

PaGota B OCHOBHOM He BHINOJHEHA (00BEM
BBIITOJIHEHHON YacTH MeHee 50% oT o01iero oonema
3a/I1aHMs).

Vuammiics NOKa3bIBaeT HE3HAaHHE OCHOBHBIX
MTOHSITHH, HEIOHUMaHUe H3YYCHHBIX
3aKOHOMEPHOCTEl M B3aMMOCBS3€i, HE yMeer
pemaTh KOJIMYEeCTBEHHBIC U KaU€CTBEHHBIC 3a/1a4H.

Huzkuit
(orMeTka «1»)

PaboTa MoJHOCTEIO HE BBLIIIOIHEHA.

O1neHka 0oTBETOB Ydamuxcd 1pu nNpoBEACHUHA naﬁopaTopﬂmx paﬁoT.

ypOBHI/I JOCTHXKCHUA MPEAMCTHBIX PE3YIIBTATOB

ocsoedusa OOIT

JlaboparopHas paboTa BBINOIHEHA B MOJHOM
o0beMe ¢ coONojeHHeM  HEOOXOIMMOI
MOCIIEA0OBATEIHLHOCTH TPOBEICHUSI OMBITOB U
W3MEPEHHUH; YYalllUCs CaMOCTOATEIbHO |
palfoHaIbHO CMOHTHUPOBAI  HEOOXOAUMOE
obopymoBaHue, BC€ ONBITBI TPOBET B
VCIOBUSIX U PEXKHUMax, OOECHEeUHBAIOIINX

Beicoknii MOJIyYeHHE IMPABUIBHBIX  PE3yJbTAaTOB U
Bermre (ot™MeTKa «5») | BBIBOJIOB; coOmroman TpeOoBaHUS
6a30BOTO 0€30macHOCTH TpyAa; B OTYETE MPABUIBHO U

AKKypaTHO BBINIOJHHUJI BCE€ 3aIlUCH, TaOJIMLBI,
PUCYHKH, 4YepTeXH, TpaduKH, BBHIYUCICHUS;
[IPaBUJILHO BBITNOJIHUII AHAJIU3 IIOTPEIIHOCTEN.

Brimmonnenue nabopaTopHOit paboThI

[ToBBIIEHHBIH | YOBIETBOPSET OCHOBHBIM TPEOOBAaHUSIM K
(otmeTka «4») | oTBeTy Ha omeHky "5", HoO yuwammumiics

JIOTTYCTHJI HEAOYEThl WM Herpyoble OmNOKH,




HE TIOBJIUSBIIUE HA PE3yJbTaThl BHIOJHEHUS
paboTHI.

Pesynprar BBITTOJTHEHHOU 4acTH
nabopaTopHOM pabOThl TAKOB, YTO MO3BOJSET
bazoBerii | (oTMeTKa «3%») | MONYYUTh NPABWIBHBIA BBIBOJ, HO B XOJE
MPOBEACHUS OIbITA W HM3MEPEHUU ObLIN
JIOTTYIIEHbI OIIHOKH.

Pesynbprarel  BBIIONHEHUS  J1aOOpaTOpHOM
[ToHmwxeHHbI | pabOTHI HE MO3BOJIIOT CHEIaTh MPaBUIIbHBIM

Hixe (oTMeTKa «2») BBIBO/I, U3MEpEHHS, BBIYHCIICHHS,
0a3oBoro HaOJIIOICHUST TPOU3BOAMIINCH HETIPABHIIBHO.
Huzkuit Yuammiics COBCEM HE BBITOJIHHII

(otmetka «1») | mabopaTopHytO padboTy.

OueHka NpoeKTHO padoThI
pa3palaTeIBatOTCsl ¢ YYETOM Liejiel U 3a7ad MPOEKTHOM AesTenbHOCTH. MHIMBHUYadbHBIA MPOEKT
1enecoo0pa3Ho OIEHUBATH MO CICAYIOIIUM KPUTEPUSIM:

1. Cnioco6HOCTL K CaMOCTOSAITEJIbHOMY NPHOOpPETEHUI0 3HAHMNA W PpelleHuI0 NpoodJieM,
MIPOSBIISAIONIASACS B YMEHUU IMOCTaBUTh MPOOIEMYy U BBIOpATh aJeKBAaTHBIE CHOCOOBI €€ peleHus,
BKJIIOYAst TOMCK W 00paboTKy wuH(pOpManuu, (OpMYIMPOBKY BBIBOAOB H/WIM OOOCHOBAaHUE W
peanu3anuio/anpo0anio MPUHITOTO pEeIIeHUs, OOOCHOBaHWE M CO3JaHWE MOJENH, IPOTHO3a,
MOJIETIH, MaKeTa, 00bEeKTa, TBOPUYECKOIO pelleHus U T. I. J[aHHBIM KpUTepHil B I[EJIOM BKJIIOYAET
OIICHKY C()OPMHUPOBAHHOCTH ITO3HABATEIBHBIX YICOHBIX JICHCTBHIA.

2. ChopMUpPOBAHHOCTH NpeIMETHBIX 3HAHMII M CHOCO0OB JelCTBHUIl, MPOSBISAIONIASACT B
YMEHUHM paACKpbITh COJIep)KaHuE pabdoThl, TIPaMOTHO U OOOCHOBAHHO B COOTBETCTBUHM C
paccMmarpuBaeMoii mpo0IeMoii/TeMOM UCIIOIb30BaTh UMEIOIUECS 3HAHUS U CIIOCOOBI JICHCTBHIA.

3. ChopMUpOBAHHOCTH,  PEryJsiTUBHBIX  JeWCTBHIl, TPOSBISIONIAICS B  YMEHUU
CaMOCTOATENIbHO IIJIAHUPOBATh M YIPABIATH CBOEHW MO3HABATEIbHOM JAESITEIBHOCTbIO BO BPEMEHHU,
UCIIOJIb30BAaTh PECYpCHBIE BO3MOXKHOCTU JUJIl JOCTHXKEHHUS L€Jel, OCYyILECTBIATh BHIOOD
KOHCTPYKTUBHBIX CTPATE€TUi B TPYJHBIX CUTYyaIUsX.

4. ChopMUPOBAHHOCTh KOMMYHUKATHBHBIX JIeHCTBHMi, TMPOSBIAIOMIAACS B YMEHUU SICHO
U3NIOKUTh U O(QOPMHUTH BBIMIOJIHEHHYIO PalOTy, MPEACTaBUTh €€ pe3yibTaThl, apryMEHTUPOBAHHO
OTBETUTH Ha BOIIPOCHI.

[Tpu 5TOM B COOTBETCTBHHM C MPUHATON CHCTEMON OLIEHKHU 11eJ1IeCO00pa3HO BIIEIATH ABA YPOBHS
c(hOPMUPOBAHHOCTA HABBIKOB TPOECKTHOW JEATEIBbHOCTH: 0a306blii W nosviuieHHblll. ['1aBHOE
OTJIMYUE BBIIEJIEHHBIX YPOBHEH COCTOMT B CTENEHU CAMOCTOSTEIbHOCTH OOYy4aroIlerocs B XoJe
BBITIOJTHEHUS] IIPOEKTA, II03TOMY BBISIBIEHHE M (UKCALUS B XOJE 3aIIMTHI TOrO, YTO O0yYaroIuiics
CMOCOOEH BBINOJHATh CAaMOCTOSATENBHO, a YTO — TOJBKO C IOMOIIbIO PYKOBOJAUTEINS IMPOEKTa,
SIBISIOTCSI OCHOBHOM 3a71auei OIEHOYHOM JeITETbHOCTH.

Pe3ynbTarhl BBIMOJHEHHOTO TMPOEKTa MOTYT OBITH OMHCAaHBI HAa OCHOBE HMHTETPATIHLHOTO
(YpOBHEBOI'0) MOJXO/a UM Ha OCHOBE aHAIIUTUYECKOTO MOAX0/1a.

[lpu unmecpanvnom onucanuu pPE3ynbTATOB BBINOJHEHUS MPOEKTa BBIBOA 00 YpOBHE
c(OPMUPOBAHHOCTH HABBIKOB IPOEKTHON JI€ATENbHOCTH JI€NIAeTCsl Ha OCHOBE OILIGHKH BCel
COBOKYITHOCTH OCHOBHBIX JJIEMEHTOB MpoekTa (MPOAYKTa U TOSCHHUTEIHHOW 3alMCKH, OT3BIBA,
Mpe3eHTAIMH) IO KayKJJOMY M3 YEThIPEX Ha3BaHHBIX BBILIE KPUTEPHUEB.

Huwxe npuBoAUTCS NpPUMEpPHOE COAEPKATETBHOE ONHUCAHME KaXXIO0ro U3 BbHIIIEHA3BAaHHBIX
KpUTEpPHUEB




IIpuMepHoOe coepkaTeIbHOE ONMCAHNE KAKI0T0 KPUTEPHUS

Kpurepuii YpoBHHU chOPMUPOBAHHOCTH HABBIKOB NMPOEKTHOM 1€1TEJIbHOCTH

ba3oBblii IloBbIlICHHBIH
CamocrositennbHoe | Pabora B 1enoMm cBuaerenbcTByeT o | Pabora B 1eOM  CBHICTEILCTBYET O
npuodpereHue CIIOCOOHOCTH CaMOCTOSITEJIbHO C OIOPOM | CHOCOOHOCTH CaMOCTOSTENBHO CTaBUTh

3HAHUN M pelIeHUe
npooaem

Ha TIOMOIIb PYKOBOJUTENS  CTaBHUTh
Mpo0JIeMy W HaxOJUTh MYTH €€ PEIICHUS;
MPOJICMOHCTPUPOBAHA CIIOCOOHOCTH
npuoOpeTaTh  HOBBIE  3HAHWA  W/WIA
OocBauBaTh HOBBIE CIOCOOBI JEHCTBUI,
JIOCTUTaTh 0Ooyiee TIIyOOKOTo IMOHWMAHUS
W3Y49E€HHOTO

pobjaeMy U HaXOIUTh MyTU €€ PELICHHUS;

HPOAEMOHCTPHPOBAHO cBoboHOE
BJIJICHUE JIOTMYECKMMH  OIEPaLUsIMHU,
HaBbIKAMH ~ KPUTHYECKOTO  MBIIUICHHS,
YMEHHE  CaMOCTOSITEIbHO  MBICIIHTE;

MIPOJICMOHCTPUPOBAaHA CIOCOOHOCTH Ha
9TOW OCHOBE NMPHOOpPETaTh HOBHIC 3HAHUS
W/WIM  OCBauWBaTh  HOBBIE  CIOCOOBI
JNEeWCTBUM, AocTHrath Oosee TIyOOKOTO
MTOHMMAaHUS TIPOOJIEMBI

3Hanue npeaMera

[IponemoncTpUpOBaHO NOHUMAaHNe
COJIep’KaHUSI BBITTONHEHHON paboTel. B
paboTte W B OTBeTax Ha BOMNPOCHl IO

[IponemoHCTpHUpOBaHO cBoOoHOE
BIIa/ICHUE IpeIMETOM MIPOEKTHOM
JesATeIbHOCTH. OMIMOKH OTCYTCTBYIOT

CONEPXKAHUIO  PabOTBl  OTCYTCTBYIOT
rpyOble ommoKH
PeryasiTuBHbIE [TpoaeMOHCTPHPOBAHEI HaBbIKM | PaboTa TmaTenbHO —CIUTAaHMpOBaHA W
neiicTBUst ONpeleeHNss TEeMBl M IUIAHUPOBAHUS | MOCIIETOBATEIHHO peann3oBaHa,
paboThI. CBOEBPEMEHHO NPOICHBI BCE
PaGora  nmoBegeHa 0 KOHI@A — HW | HEOOXOOUMBIE JTambl  OOCYXKIEHHS U
npe/ICTaBIeHa KOMUCCHH; MPEe/ICTaBICHUS.
HCKOTOPLIC OTallbl  BBINIOJIHAIUCH moa KOHTpOJH) U KOPPEKUHA OCYHICCTBIIAINCH
KOHTpOJIEM u npu HOJIEPIKKE | CAMOCTOSITEIIEHO
pykoBoautens. llpu 3TOM mnposBIsAOTCA
OT/ICNIbHBIC  DJIEMEHThI CAMOOLICHKH |
CaMOKOHTPOJIsl 00y4aromierocs
KommyHnukanus [TpoaeMOHCTPHPOBaHEI HaBblkH | Tema SICHO ompeneneHa W MOSCHEHA.
opopmiieHuss  TpoekTHOM  paboTel U | TekcT/coolrieHue XOPOIIO
MOSICHUTENIBHOW ~ 3allUCKM, a  TakXe | CTPYKTYpPUpPOBaHbI. Bce MbICIN BBIPAKEHBI

IIOATOTOBKH HpOCTOﬁ MMPE3CHTALlNU. ABTOp
OTBEYACT HA BOIIPOCHI

SICHO, JIOTUYHO, HOCJIeI0BATEIBHO,
apryMeHTupoBanHo. Pabora/coolieHne
BBI3bIBAa€T WHTEpeC. ABTOp CBOOOIHO

OTBCYACT Ha BONPOCHI




Pemienue o Tom, 4TO MPOEKT BBIOJHEH Ha MOBBIIIEHHOM YPOBHE, IPUHUMAETCS MIPHU YCIOBUH,
yTO: 1) Takas OLEHKa BBICTABJIEHA KOMHUCCHEM MO KaKIOMY M3 TPEX NPEIbSABISEMBIX KPUTEPUEB,
XapaKTepU3ylIUX  CPOPMHUPOBAHHOCTh  METANpEeIMETHbIX  YMEHMH  (cmocoOHOCTH K
CaMOCTOSITEIbHOMY ~ NPHOOPETEHHIO 3HAHMKW W pEHICHUI0 1pobieM, c(HOPMUPOBAHHOCTU
peryasTUBHBIX necTBuit u c(OPMHPOBAHHOCTH KOMMYHHKaTHBHbIX necTBuil).
ChopmupoBaHHOCTH TPEIMETHBIX 3HAHUNA U CIIOCOOOB JIEHCTBUN MOXET OBbITh 3apUKCHpOBaHA Ha
0a30BOM YpOBHE; 2) HU OJMH U3 00SA3aTENbHBIX 3JIEMEHTOB IPOEKTa (IIPOAYKT, MOSICHUTEIbHAs
3anMcKa, OT3bIB pyKOBOJUTEIS WM MPE3EHTAMs) HEe Ja€T OCHOBAHUM JJI1 HHOTO PELICHUS.

Pemienue o Tom, 4TO MPOEKT BBINOJIHEH HAa 0a30BOM ypOBHE, IPUHUMAETCS MPH YCIOBHH, YTO:
1) Takasi oOIIEHKAa BBICTABICHA KOMHCCHEW TI0 KaXIOMY M3 MPEIbIBISIEMBIX KPUTCPHEB;
2) IPOJCMOHCTPUPOBAHBl BCE O0S3aTEIbHBIC OJJIEMEHTHI IPOCKTA: 3aBEpPIIEHHBIA MPOIYKT,
OTBEYAIOLINI MCXOJHOMY 3aMBbICIy, CIINCOK MCIOJIb30BaHHBIX UCTOYHHUKOB, I1OJIOKUTEIbHBIA OT3bIB
PYKOBOJUTEIS, IPE3EHTALUS POEKTa; 3) AaHbl OTBETHI HA BOIIPOCHI.

B cnyuae Bblgarommxcs HOPOEKTOB KOMHCCHSI MOXKET IOJATOTOBUTH 0CO00O€ 3aKIOYEHHUE O
JOCTOMHCTBAX IPOEKTa, KOTOPOE MOXET ObITh HPEIbSBICHO MpPHU IMOCTYNJIECHUH B NPO(UIbHbIE
KJIACCBl.

Takum 00pa3oM, KaueCTBO BBIIOJIHEHHOI'O MPOEKTa U MpeilaraeMblil MOAX0/ K OINMCAHUIO €ro
pe3yJIbTaTOB MO3BOJISAIOT B LIEJIOM OLEHUTh CIOCOOHOCTH YYalIUXCsl MPOU3BOAMTH 3HAUMMBIM IS
ce0s1 U/UaK A IpYTuX JIroJied MPOAYKT, HAJIMYMe TBOPUYECKOrO MOTEHIIHaNa, CIOCOOHOCTh JI0BECTH
JIeTI0 710 KOHIIAa, OTBETCTBEHHOCTh M JPYTUe KauecTBa, (POPMUPYEMBIE B HIKOJIE.

OTMmeTka 3a BBINOJHEHUE MpPOEKTa BbicTaBisiercs B rpady «lIpoekTHas OesTeIbHOCTbY WM
«IK3aMeH» B KJIACCHOM >KypHaJIe.

Pe3ynbTaThl  BBINOJIHEHUS HMHIMBUAYAJBHOTO IPOEKTa MOTYT pPAacCMaTpuBaTbCcs — Kak

JOTIOJTHUTEIHHOE OCHOBAHUE TIPU 3aYMCICHUH BBITYCKHUKA 001Ie00pa30BaTEIbHOTO YUPESKICHHUS HA
n30paHHOE UM HalpaBieHHE NPOPUILHOIO 00pa30BaHMsL.
[Ipn HEOOXOAMMOCTH UCIOB30BAHNS AHATUTUYECKOTO 0/1X0/1a K OMMCAHUIO PE3YJIbTaTOB BBOASITCS
KOJINYECTBEHHBIC I10KA3aTeNM, XapaKTepU3YIOIUEe IIOJIHOTY IPOSIBIEHUS HABBIKOB IPOEKTHOM
nesTenbHOCTH. [Ipu 3TOM MakcuMasbHas OLEHKA M0 KaKIOMY KPUTEPHUIO HE JIOJKHA MPEBbILATh 3
6amtoB. Ilpu TakoM moxaxoje AOCTHKEHHE 0a30BOr0 ypOBHSA (OTMETKA «yIIOBJIETBOPUTEIHHO»)
COOTBETCTBYET MOIY4YeHHMIO 4 NEepBUUYHBIX OamioB (0 OJHOMY Oamny 3a KaXIblil M3 4YeTBIPEX
KPUTEpHUEB), a JOCTHKEHHE IMOBBIIIEHHBIX YPOBHEH COOTBETCTBYET MOJYYEHUIO 7—9 NepBHYHBIX
6aym1oB (oTMeTKa «xopo1ioy) win 10—12 nepBuyHbIX 0amIoB (OTMETKA «OTINYHOY)






