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MHNOACHUTEJBHAS 3AIIMCKA

PabGouas mporpamma yuyebHoro kypca «Hay4uHbie OCHOBBI (UBHKID)
COCTaBJIEHAa B LENAX oOO0ecrnedeHus MNpUHLMIA BAapUAaTUBHOCTH U yyeTa
WHIUBUTyTBHBIX TIOTPEOHOCTEHO0YIAIOINXCSI.

[Iporpamma yuebHOoro Kkypca «Hayunble oOCHOBBI — (pu3ukm»  is
0o0pa3oBaTeNbHbIX OpPraHU3allii, pealu3yolMX MPOrpaMMbl CPEIHEro OOIIEro
obpazoBanus (manee — Ilporpamma) paspaboTaHa B COOTBETCTBHHM  CO
CJIETYIONTUMU HOPMATHBHO-TIPABOBBIMU JOKYMEHTAMHU:

— denepanpHbIid 3aK0H Poccuiickont Deaepannu ot 29 aexadbpst 2012 roma
Ne 273-®3 «O06 obpazoBanmu B Poccuiickoit deneparumy (¢ M3MEHEHHSIMU H
JTOTIOJTHCHUSIMH )

— depaepanbHBId TOCYIapCTBEHHBIH 00pa30BATENbHBIN CTaHIAPT CPEIHETO
oO1ero oOpazoBaHusl, YTBEPKICHHBIM NpHKa3oM MuHHCTEpCTBA 00pa30BaHUs U
Hayku Poccuiickoit @enepaunu ot 17 mas 2012 r. Ne 413 (¢ u3aMeHEeHUAMH U
JOTIOJTHEHUSIMH );

-Ilporpammbr TAY JIITO «CapaToBCKOTO 00JIACTHOTO WHCTUTYTA PAa3BUTHUS
oOpazoBanusi», 2017 1.

[Iporpamma yueOHOTO Kypca 00ecreqrBacT:

* YJIOBJIETBOPEHUE UHANBUIYATBHBIX 3alIPOCOB O0YUAIOIIUXCS;

* 0o0meo0Opa3oBaTebHy0,  OOIIEKYJbTYPHYIO  COCTAaBJSIIOIIYIO  TPHU
HOJyYE€HUH CPEAHEro 0011ero oopa3oBaHus;

* pa3BUTHE JUYHOCTU OOYUYAIOMIMXCS, UX MO3HABATEIbHBIX UHTEPECOB,
UHTEJUICKTYaJIbHON U IIEHHOCTHO-CMBICIIOBOU Cephl;

* pa3BUTHUE HABBIKOB CAMOOOPA30BaHUS 1 CAMOIIPOSKTUPOBAHMUS;

* yriy0OJieHue, pacllMpeHHe M CUCTeMaTHU3allMi0 3HAHUW B BbIOpaHHOU
00JacTh HAyYHOTO 3HAHUS WU BUA JEATEIbHOCTH;

* COBEpUICHCTBOBAHWE WMEIOIMIETOCS M TPUOOpPETEHHE HOBOTO OIBITA
MO3HABATENBHON  ACSATENbHOCTH,  MPO(ECCHOHAIBHOTO  CaMOOIPEIeTICHHS
oOyyJaromxcsi.

[IporpaMMa KOHKpETH3UPYET COJAEp)KaHWE MPEAMETHBIX TeM, Mpejiaraet
pacmpesieieHne MPEAMETHBIX YacoB MO paszjenaM Kypca, MOCIeA0BaTeIbHOCTh
M3YYCHHUS TEM W Pa3[elioB C yYETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKMA Y4eOHOTO TpOIlecca, BO3PACTHBIX OCOOCHHOCTEH ydJamIuxcs.
OnpeneneH  Takke TMEpEeUYeHb JIEMOHCTpaluii, (GPOHTAIBHBIX paboT W
IIPAKTUYECKUX 3aHATUH.

JlanHast mporpamma rapaHTHpyeT oOecrieueHrue eIMHCTBAa 00pa30BaTEIbHOIO
MPOCTPAHCTBA 3a CUET MPEEMCTBEHHOCTH, UHTETPALUHU, NMPEAOCTABICHUS PaBHBIX
BO3MOXKHOCTEM W KadecTBa  oOpa3oBaHMs,  MOXET  HCIIOJIb30BAThCS
oOpa3oBaTenbHON OpraHu3alMe mpu pa3paboTke 00pa30BaTENBLHON MPOTPaMMBI
KOHKPETHOW OpraHu3aliuu.

Comepxxanne  IIporpaMMbl  CTpPOMTCS €  Y4eTOM  pPErHOHAJIBHBIX
0COOEHHOCTEM, ycNnoBUU 00pa3oBaTENbHBIX OpraHU3alUMi, a TaKKE C YYETOM
BOBJICUEHUS O0YUAIONTUXCS C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 370POBBSI.
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Lensamu n3ydenus: yuebHoro kypca «HayuHble OCHOBBI (pU3UKI» B cpeHEl
LIKOJIE SIBJISIOTCSL:

* (QopMupoBaHue y OOyYaIOMUXCS YMEHHS BHACTh M IOHUMATh
[IEHHOCTh 00pa30BaHMs, 3HAYMMOCTb (U3MYECKOTrO 3HAHUS I KaXIOTO
YeJIoBeKa, HE3aBUCMMO OT €ro npodecCHOHaIbHON JesTeNbHOCTH;, YMEHHI
paznuyaTh (akThl U OIIEHKU, CPABHUBATH OILICHOYHBIE BBIBOJIbI, BUJETh UX CBS3b C
KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPUEB C OINPEACIICHHOM CHUCTEMOW IEHHOCTEH,
dbopMynHpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MTO3HITHIO;

* (opmupoBaHue y 00y4arOMIMXCs HEIOCTHOTO MPEICTABICHUS O MHUPE
1 poiu (pU3UKH B CO3JaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHPA;
yMEHUS OOBSACHATh OOBEKTHI W TPOIECCHI OKPYKAIOMICH ICHCTBUTEIBHOCTH —
IPUPOAHON, COIUATBHOM, KYJIbTYPHOU, TEXHUYECKOUN CPeJbl, UCIIOJIb3Ys I 3TOTO
du3nueckne 3HaHus;;

* npuobpereHre 00yUaroIUMHUCS OMbITa PAa3HOOOPA3HON JIEATELHOCTH,
OMbITa TO3HAHUS W  CAMOIIO3HAHMS; KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHTHOCTEW), UMEIOIIUX YHUBEPCAIIBHOE 3HAUCHHE ISl PA3IUYHBIX BUIOB
NEATEeIbHOCTH, — HABBIKOB PEIICHUS MpOoOJIeM, MNPUHATUS pPEUICHUM, MOUCKA,
aHanu3za W 00paboTku HWHMOpPMAIUU, KOMMYHUKATUBHBIX HABBIKOB, HAaBBIKOB
U3MEpPEHUN, HABBIKOB COTpyAHMYECTBA, A(P(PEeKTUBHOrOo ©  OE30MaCHOTO
UCIIOJIb30BaHUs PA3JIMYHBIX TEXHUYECKUX YCTPOUCTB;

* OBJIQJICHUE CHUCTEMOM HAy4YHBIX 3HAaHMA O (U3MUECKUX CBOMCTBAX
OKPYXKAIOIIer0o MHUpa, 00 OCHOBHBIX (DM3MYECKUX 3aKOHAX M O Ccrocofax uxX
UCIIOJIb30BaHUs B PAKTUYECKON JKU3HHU.

OcHosHble 3a0ayul:

e oOecrieyeHue B TIpoOIlECCe M3Yy4YEHHUs Y4YeOHOro Kypca
«HayuHnble OCHOBbI (U3MKM» YCIOBUH Ui JIOCTHXKEHUS IUJIaHUPYEMBbIX
pe3yNbTaTOB B COOTBETCTBMM C Y4YEOHBIMM IUIAHAMHM W IUTAHAMH BHEYPOYHOMH
NEeATEIbHOCTH BCEMH OOYYAIOIIMMHUCS, B TOM YHCIE OJAPCHHBIMH JEThMH,
JETbMU C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbsI U HHBAJIUJIAMU;

* CcO3JaHMEe B Ipouecce HU3y4YeHHs y4eOHOro Kypca
«Hayuynble OCHOBbI ~ (PU3MKM»  YCJIOBHH 1 pa3BUTUS  JIMYHOCTH, €€
CIIOCOOHOCTEHM, (QOpMHUpPOBaHUS W  YJIOBIECTBOPEHHUS COIMATBHO 3HAYHMMBIX
MHTEPECOB U  MNOTPEOHOCTEH, camMopeanu3alMy  OOydYaroIMXcs  4Yepe3
OPTraHu3alyIi0 YPOUYHOUW UM BHEYPOUHOU IEATEIBHOCTH;

* o0ecrneueHue B MpPOLECCE M3YyYEHHs Yy4yeOHOro Kypca
«HayuHble OCHOBBI (QU3UMKHW» YCIOBHM JJIs1 OBJAACHHUS OOYYarOUIMMUCS
KIIFOYEBBIMH KOMIETEHLUSMHU, COCTABIIIOIIMMU OCHOBY OCO3HAHHOTO BBIOOpa
oOy4Jarorumucs Oyayriei nmpodeccuu, TanbHEHIIero yCrenHoro oopa3oBaHus
poheCCHOHAIBHON JISITEIIbHOCTH,

* CcO3JaHMe B IpolLecce H3y4YeHHs Y4eOHOro Kypca
«Hayuynbie oOCHOBBI (pu3uMKM» ycinoBUU Mg (HopMUpOBaHUS Yy OOYHAOIIMXCS
HKOJIOTUYECKON TPaMOTHOCTH, HABBIKOB 3/I0POBOT0 M O€30IMaCHOrO Ji YelOBeKa
U OKpY’Kalollel ero cpeabl 00pasa *KU3HU;

*  3HAKOMCTBO OOYYArOIIMXCS C METOJOM HAay4YHOTO MO3HAHMS U METOJaMH
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UCCIIEJOBaHNsI OOBEKTOB U SIBJIEHUI IPUPOJIBI;

* mnpuoOpeTeHne OOYyYaIOUUMUCS 3HAHUM O MEXaHWYECKUX, TEIJIOBBIX,
AIIEKTPOMATHUTHBIX U KBAHTOBBIX  SIBICHMAX, (PU3MUECKHX  BEJIUYUHAX,
XapaKTEePU3YIOIINX 3TH SBICHUS;

* ¢opMmHupoBaHHE Yy OOYYaIOIWUXCS YMEHHA HaOII0AaTh MPUPOTHBIE
SBJICHUS W BBINIOJHATH OMBITHI, Ja0OpaTOpHbIE Pa0dOThI M AKCIEPUMEHTAIbHBIC
UCCIIEJIOBAaHUSI C  HCIIOJIb30BAaHMEM  U3MEPHUTENBHBIX MPUOOPOB,  IIMPOKO
IPUMEHSEMBIX B IPAKTUUYECKOMN KU3HHU;

* OBJaJCHHE OOYyYaIOUUMHUCS TaKUMHM OOUICHAYYHBIMU IIOHSATHUSIMH,
KaKk MpUPOJHOE SBJICHUE, SMIIMPUYECKH YCTAHOBJICHHBIM (akT, mpodiema,
TUIOTE3a, TEOPETHUYECKHH BBIBOJ, PE3ylbTaT SKCIEPUMEHTAIBHON NPOBEPKH;
NOHMMaHuEe OOY4YalIMMHUCA OTJIMYMM HAay4YHBIX JAaHHBIX OT HENPOBEPEHHOMN
uH(pOopMaIuy, [EHHOCTH  HAyKd  JUIA  YJOBIIETBOPEHHUS  OBITOBBIX,
MIPOU3BOCTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEHN YETOBEKA.

OBIIIAA XAPAKTEPUCTHUKA
YUYEBHOI'O KYPCA

Conepxanue yudeOHOTO Kypca «HayuHble OCHOBBI (PU3HUKH» MOJHOCTBHIO
BKJIIOYAET (PU3NYECKHE 3HAHUA, MpeACTaBiICHHbIE B (yHIAMEHTAIBHOM sIpe
coziepkaHus o01Iero oopazoBanus 1o GusmnkKe.

[IporpammHBIil MaTepHrall OTpakaeT BCE COBPEMEHHBIE 3apoChl OOIIECTRA.
®du3nka Kak Hayka o HamOoJiee OOIIMX 3aKOHAX MPUPOBI, BHICTYIAs B KaueCTBE

y4eOHOr0 MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUI 00
OKpyXkaroieM Mupe. YueOHblil kypc «HayuHble OCHOBBI (PU3UKN» KOMIIEHCUPYET
IIKOJIbHBIA KypC (PU3UKH — CHCTEMOOOpa3yrolui 1Jisl €CTECTBEHHO-HAYUYHBIX
y4eOHBIX TMPEIMETOB, TOCKOJIbKY (HU3MYecKkue 3aKOHBI JieKaT B OCHOBE
coJiepKaHusl KypCOB XUMHUU, OMOJIOTHH, Teorpaduu U aCTPOHOMUMU.

N3yyenue ¢Guzmku sBisieTcss HEOOXOMUMBIM HE TOJIBKO I OBIAJCHUS
OCHOBaMH OJHOM W3 €CTECTBEHHBIX HAayK, SBJSIOLICHCS KOMIIOHEHTOM
COBpPEMEHHOM KylnbTypbl. W3yuenue Qu3nkum HEOOXOAUMO YEIOBEKY A
dbopMHUpOBaHUS MUPOTIOHUMAHHUS, 111 PA3BUTHSI HAYYHOTO CTIOCO0a MBIIIIJICHUS.

Jnst pemenuss 3amgad  (GOPMHUPOBAHMUS OCHOB HAYyYHOTO MHPOBO33PEHUS,
pPa3BUTUSI HMHTEIUICKTYaJIbHBIX CIIOCOOHOCTEM U TMO3HABaTEJIbHBIX HWHTEPECOB
IIKOJILHUKOB B TIPOIIECCe U3YyUYCHUSI (PU3UKKM OCHOBHOE BHUMAHUE CIEIYET yACISITh
HE IMepenadye CyMMbl TOTOBBIX 3HAHUW, & 3HAKOMCTBY C METOJAaMH Hay4YHOTO
MO3HAHUS OKPYKAIOIIEro MUpa, MOCTAaHOBKE MpoOsieM, TPEOYIOMUX OT yUaIuxcs
CaMOCTOSITENIbHOW JEATEIIBHOCTH I10 UX Pa3pELIEHUIO.

Llennocmuvle opuenmupwol 1IporpaMmbl ONPENESAIOTCS HANPaBIECHHOCTHIO
Ha HAIMOHAIBHBIA BOCHUTATENBHBIA U7Ca, BOCTPEOOBAHHBIH COBPEMEHHBIM
POCCHICKMM OOIIECTBOM M TOCYIapCTBOM. [[eHHOCTHBIE OPUEHTHUPHI COACPKAHUS
y4aeOHOro (3JIeKTHBHOTO) Kypca «HaydHbie 0CHOBBI (hM3UKW» B cpeHEl (ITOTHOMN)
IIIKOJIE HE 3aBUCSIT OT YPOBHS M3YyUCHUS] M ONPEACISIIOTCS crienn(ukoit Gu3nku

KaK HayKH. [TonsTtue «OC€HHOCTH» BKJIKOYACT CIUMHCTBO 00BEKTHBHOT'O (CaM
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00BEKT) U CYOBEKTUBHOIO (OTHOIIEHHE CYOBEKTa K OOBEKTY), MOITOMY B KaueCTBE
IIEHHOCTHBIX OPUEHTUPOB (HU3UYECKOTO OOpa30BaHUSI BBICTYNAIOT OOBEKTHI,
KOTOpBIE M3Y4aloTcs B Kypce (U3HKH U K KOTOPHIM y ydammxcs (GopMHUPYETCs
IIEHHOCTHOE OTHomeHue. [Ipu »ToM Bemymyro pojib UTPAlOT IO3HABATEIILHBIC
IIEHHOCTH, TaK KaK JIaHHBIH YYEOHBIH TpPEeIMET BXOJUT B TPYIITy MPEAMETOB
MMO3HABATEIILHOTO IIMKJa, TJAaBHAs IIeJIb KOTOPBHIX 3aKIIOUaeTCs B HW3YYCHUU
TIPUPOJIBL.

OcHOBY TMO3HaBaTENbHBIX I[EHHOCTEW COCTaBISAIOT HAay4yHbIE 3HAHUA,
Hay4YHbIC METOJbI IIO3HAHUS, a IIEHHOCTHBIC OPHEHTUPHI, (POPMUPYEMBIC Y
yUaIuxcs B MpoIecce n3ydeHus: GU3NKH, TIPOSBISIOTCS:

* B TMPU3HAHWM I[ICHHOCTH HAYYHOTO 3HAHWS, €ro MPaKTUICCKOU
3HAYUMOCTH, JOCTOBEPHOCTH;

* B IICHHOCTH (pM3UYECKUX METOJIOB HCCIICIOBAHUS )KUBOW M HEKUBOK
IPUPO/IBI,

* B IOHUMAHUM CIOXKHOCTH M TMPOTUBOPEYMBOCTA CAMOTO Mpolecca
MMO3HAHUS KaK U3BEYHOTO CTPEMJICHUS K UCTHHE.

B kauecTtBe 0OBEKTOB IIEHHOCTEH Tpyda U ObITa BBICTYHAIOT TBOpPYECKAs
co3uaaTeNbHAs ACATCIIBHOCTD, 3I0POBBI 00pa3 KU3HU, a ICHHOCTHBIC OPUEHTUPBI
cozepkaHus Kypca (PU3UKH MOTYT pacCMaTpPUBATHCSA Kak (HOPMHUPOBAHHE:

. YBOKUTEIIBHOTO  OTHOLIEHHMS K  CO3UAATElIbHOH,  TBOPUYECKOM
NeSITEIbHOCTH;

. NOHMMAaHUS  HeoOxomuMocTH  3(p(EeKTUBHOrO U 0OE30MacCHOro
MCIIOJIb30BAaHUS PA3IMYHBIX TEXHUIECKUX YCTPOUCTB;

. NoTpeOHOCTH B 0€3yCIOBHOM BBITIOJHEHUH TMPaBUI 0€30MacHOTO
MCIIOJIb30BaHUs BEIIECTB B OBCEIHEBHOW KU3HU;

. CO3HATEJILHOTO BhIOOpa Oyay1iel npodeccunoHaaIbHOM eI TeIbHOCTH.

VYuebubiii (d7eKTHBHBIN) Kypc «HayuHble OCHOBBI (Qu3MKN» 00JagaeT
BO3MOXHOCTSIMU i1 (POPMUPOBAHUSI KOMMYHUKATHUBHBIX IIEHHOCTEWH, OCHOBY
KOTOPBIX COCTaBIISIIOT MPOIECC OOIEHUs, TpaMOTHas pedb, a I[ICHHOCTHbIE
OPUEHTHUPHI HAMIPABIIEHBI HA BOCIIUTAHUE Y YUAIIINXCS:

. MPAaBWIBHOTO  HUCIOJB30BaHUS  (PU3UYECKOM  TEPMHUHOJOTHUU U
CUMBOJIVKH;

. NMOTPEOHOCTH BECTH JHMAJIOT, BBICIYIIIMBAaTh MHEHHE OINOHEHTA,
y4acTBOBaTh B JUCKYCCHH;

. CIIOCOOHOCTH OTKPBITO BBIpAXKaTh W apTyMEHTHPOBAHHO OTCTaWBATh
CBOIO TOYKY 3pEHHSI.

[Iporpamma  mpemycMaTpuBaeT  pa3BUTHE BCEX  OCHOBHBIX  BHJIOB
JeSTEeIbHOCTH, TPEJCTAaBICHHBIX B TMpOrpaMmax JJii OCHOBHOTO OOIIEro
oOpazoBanus. OgHAKO comepKaHUE MTPUMEPHBIX MPOTPaMM JIJisi cpeHel (TTOJTHO)
IITKOJIBl UMEET OCOOCHHOCTH, OOYCJIOBJICHHBIC KaK MPEAMETHBIM COJIEpKaHHEM
CHUCTEMBI CpeaHero (MmojHoro) oOmero oOpa3oBaHMS, TaK M BO3PACTHBIMH
0COOEHHOCTSIMU 00YYaIOIINXCS.

B crapmem noapoctkoBoM Bo3pacte (15—17 ner) Bemyuryro pojb Urpaer
JEATEIBbHOCTh 110 OBJIAJICHUIO CHCTEMOW HAyYHBIX TIIOHATHA B KOHTEKCTE
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peIBapUTEIHLHOTO MPOodheCcCUOHATBLHOTO CaMOONpeeeHUsl. Y CBOGHUE CUCTEMBbL
HAYYHBIX MOHATUN (POPMHUPYET THUM MBIIICHHUS, OPUEHTUPYIOMINI MOIPOCTKA Ha
oOLIEKyIbTYpHBIE 00pa3lbl, HOPMbI, TAJIOHBI B3aMMOJIEUCTBHS C OKPYKAIOIIUM
MHPOM, a TAaKX€ CTaHOBHUTCS HWCTOYHMKOM HOBOIO THIMA I103HABATEIbHBIX
UHTEpEeCcOB (HE TONBKO K (hakTaM, HO U K 3aKOHOMEPHOCTSM), CpPEACTBOM
(dopMupOBaHUS MUPOBO33PEHUSI.

Takum o0pa3oM, ONTHUMAJIBHBIM CIIOCOOOM pPa3BUTHS IO3HABATEIHLHOMN
NOTPEOHOCTH  CTapIICKIACCHUKOB  SIBIISIETCA  MPEJACTABJICHHE  COACpPIKaAHUSA
0o0pa3oBaHUsl B BUJE CUCTEMbI TEOPETUUECKHUX MTOHSATHUH.

[ToapOoCTKOBBIN KpU3UC CBSI3aH C PAa3BUTUEM CaMOCO3HAHMS, YTO BIUSET HA
XapakTep y4eOHOW AesTenbHOCTH. [l cTapmmx NOAPOCTKOB MO-TIPEKHEMY
aKTyalbHa Yy4yeOHas JESTENbHOCTb, HallpaBi€HHAs Ha CaMOpa3BUTHE U
camoo0Opa3zoBaHue. Y HUX MPOJOJDKAIOT PAa3BUBATHCS TEOPETHUECKOE, (POpMaTbHOE
U pedIEKCUBHOE MBIIUICHHE, CIIOCOOHOCTh PacCyXJaTh TMIIOTETUKO-AEIYyKTHUB-
HBIM CIOCOOOM, aOCTPAaKTHO-JIOTMYECKH, YMEHHE OIEpUPOBaTh T'MIIOTE3aMHU,
pediekcuss Kak CHOCOOHOCTh AaHANM3UPOBaThb U OLIGHWBATh COOCTBEHHBIC
MHTEJUIEKTYaJIbHbIE OllEpaliy.

YuuThpiBas  BBIIEU3IIOKEHHOE, A TakXke IIOJOKEHHE O TOM, YTO
oOpa3oBaTeNbHbIE pE3yJbTaThl Ha MPEIMETHOM YPOBHE JIOJDKHBI IOJIEKATh
OLICHKE B XOJ€ MTOrOBOM arrecTaldyd, B NPUMEPHOM  TEMaTUYECKOM
IJIAHUPOBAHMM TPEAMETHBIE LEIW M IUIAHUPYEMbIE PE3yNIbTaThl OOYy4YEHHS
KOHKPETU3UPOBAHbI JI0 YPOBHS Y4YE€OHBIX JACHCTBUM, KOTOPBIMH OBJIAJIEBAIOT
oOyyJaroniecsi B Mpolecce OCBOEHUsI MPEeAMETHOro coaepxanud. [Ipu stom s
KaXJ0ro ydeOHOro mpeaMera BEAyIIMM  OCTaeTCsl  OMPEACJICHHBIM  BUJ
JesATeNbHOCTH (ITO3HABATENbHAsA, KOMMYHUKATUBHASA U T. 1.). B ¢usuke Benymyro
pOJIb UIpAET MO3HABATENIbHAS JEATEIbHOCTb, IOATOMY OCHOBHBIE BU[IbI Y4EOHOU
JEeSATEIbHOCTH O0YYaroIIerocsi Ha YpoBHE y4€OHBIX JEUCTBUI BKIIIOYAIOT YMEHUE
XapaKTepu30BaTh, OOBICHATH, KIACCU(UIIMPOBATH, OBJAJACBAaTh METOJaMHU
HAy4YHOTI'O [TO3HAHUS U T. 1.

Jnst  oOydeHuss (QU3MKE y4YAIUXCSA CTApIIUX KIACCOB  HEOOXOIUMO
peann3oBaTh JEATEIHLHOCTHBIN MOAXOA K Iporieccy oOyueHus. JlesTeabHOCTHBIN
noaxoa TpeOyeT TOCTOSHHOM Omopbl mpoiecca oOydeHuss (u3uke Ha
JEMOHCTPALIMOHHBIN 3KCMEPUMEHT, BBIMOJIHAEMBbIA yuuTeneM, U (POHTAIbHBIE
nabopaTopHbIE pabOTHI U OMbBITHI, BHITOJIHIEMbIE 00YUYaIOIIUMHUCS.

MECTO B YYEBHOM IIVIAHE

[Iporpamma yuebOHoro Kypca «HayuHble ocHOBBI (hU3uKHU» paccunTana Ha 34
yueOHBIX 4acoB, Ha U3y4eHue Kypca B 11 kiiacce npesmnonaraercst BhIAEIUTh 1 yac
B HEJIEIIO.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YUYEBHOI'O KYPCA
«HAYYHBIE OCHOBbI ®U3UKN»
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[InanupyemMble pe3yibTaThl OCBOCHHS IporpamMMbl y4eOHOro  Kypca
«HayuyHbple OCHOBBI (PMBHKH» YTOUYHSIOT U KOHKPETH3UPYIOT 0OIlee MOHHMAHHE
JUYHOCTHBIX, METANpPEeIMETHBIX W NPEIMETHBIX PE3YJIbTATOB KAaK C MNO3ULUU
OpraHu3alMy UX JOCTHKEHUS B 00pa30BaTEIbHON NEATEIbHOCTH, TaK M CIIO3ULIMMA
OLICHKHU JOCTHKEHUS 3TUX PE3YJIbTaTOB.

Pe3ynbrarel n3ydeHust yueOGHOro Kypca Mo BBIOOPY OOYHarOMIMXCS TOJKHBI
OTpaXkaTh:

1) pa3BUTHE JUYHOCTH OOYYAIOIIMXCS CPEICTBAMH IPEAIaracMoro s
U3Y4YEeHUS] yueOHOTO MpeaMeTa, Kypca: pa3BUTUE oOLIeH KyIbTyphl 00y4aromuxcs,

1704 MHUPOBO33pEHUS, IIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, pa3BHUTHE
MO3HABATENIbHBIX,  PETYJSITHBHBIX W KOMMYHHKATHBHBIX  CITOCOOHOCTEH,
TOTOBHOCTH W CIIOCOOHOCTH K CaMOPa3BHTHIO U  MPOGECCHOHATBHOMY
CaMOOTIpEICTICHHIO;

2) OBJIAJCHHE CHCTEMATHUYCCKHMMH 3HAHMSIMH M TPUOOPETEHUE OIbITA
OCYIIIECTBIICHUS 1IEJIECO00Pa3HON U pe3yIbTATUBHOM JIeATEIbHOCTH;

3) pa3BUTHE CIIOCOOHOCTH K HEIIPEPHIBHOMY CaMO0OOpPa30BaHHIO, OBJIAICHUIO
KIIOYCBBIMH ~ KOMIICTCHTHOCTSIMH,  COCTaBIIIIONIMMH  OCHOBY  YMCHHUSI:
CaMOCTOSITCIILHOMY TPUOOPETCHUI0O M HMHTETPallMyd 3HAHWHA, KOMMYHHKAIIUH |
COTpYIHUYECTBY, dA(P(DEKTUBHOMY  peIICHUI0  (pa3peuieHut0)  mpolseM,
OCO3HAaHHOMY HCIIOJIb30BaHUI0 HH(MDOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHiA, CAMOOPTaHU3AIIMN ¥ CAMOPETYJISIINY;

4) obecrieyeHHe akKajIeMHUYCCKOW MOOMIIBHOCTH M (MJIM) BO3MOYKHOCTH
OJIJICP)KUBATh N30paHHOE HAIIpaBJICHUE 00pa30BaHMS,;

5) obecneuenne mpodecCHoHaIbHON OPUEHTALINN 00 YJatOIIHXCA.

1 Inanupyemvle nuunocmuule pe3yrbmamol

JInyHOCTHBIE PE3ybTaThl BKIIFOYAOT:

+ B IICHHOCTHO-OPUEHTALIMOHHON cdepe — YyBCTBO TOPJOCTH 3a
POCCHICKYIO0 (PU3MYECKYI0 HAyKy, TYMaHHU3M, IIOJIOKUTEIHLHOE OTHOIICHHE K
TPYLY, LEIEYyCTPEMIIEHHOCTD;

+ B TPynOBOH c(epe — TOTOBHOCTh K OCO3HAHHOMY BHIOOPY JMalibHEHIEeH
00pa3oBaTeNbHON TPAEKTOPUY;

+ B MO3HABATEJbHOW (KOTHUTHUBHOM, MHTEIUICKTYyaJIbHOM) cepe — yMeHue
YIPaBJSITh CBOEH MTO3HABATEIIHON 1€ TEIIBHOCTHIO.

IInanupyemvie memanpeomemuvie pe3yibmanmol

MeTanpeaMeTHbBIE Pe3yIbTaThl BKIIFOUYAIOT:

+  WCTOJBH30BAaHUEC YMEHUH M HABBIKOB PA3JIMYHBIX BUIOB MTO3HABATCIIHHOM
NCATEIBPHOCTH, IPUMEHEHHE OCHOBHBIX METOJOB ITO3HAHHMS (CHCTEMHO-
WH(GOPMAIMOHHBINA aHaIN3, MOACIUPOBAHUE W T. J.) JUIS W3YYCHHS Pa3THIHBIX
CTOPOH OKPYXAOIIEN JECHCTBUTEIIBHOCTH;

+  WCMOJb30BAaHHUE OCHOBHBIX HMHTEUICKTyaJIbHBIX oOmepanuii:  ¢op-
MyJIUpOBAaHWE THUIOTE3, aHaIM3 W CHUHTE3, CpaBHEHUEe, 0000IIeHHe,
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CHUCTEMATHU3ALIMS, BBISIBJICHUE IPUUUHHO-CJIEACTBEHHBIX CB3€H, TOMCK aHAJIOTOB;

+  yYMEHHE F€HEPHPOBATH UJICH U OMPENEIATh CPECTBA, HEOOXOIUMBIE IS
WX peaau3aluy;

+  YMCHHE OMPENENATh 1SN U 3a7a9d JIeATeILHOCTH, BRIOUpAaTh CPEICTBA
pean3anuu Uejie U IPUMEHSTh UX Ha TPAKTUKE;

+  HCMOJIb30BAaHUE PA3IMYHBIX HWCTOYHUKOB IS TOJYy4YeHUS (PU3nUeCcKoi
uH(popMany, MOHUMaHUE 3aBUCHMOCTH COJepkKaHUs U (OPMBI IPE/ICTaBICHUS
uH(pOpMaIMK OT 11eJIe KOMMYHHUKAIIMU U aJipecara.

B o6mactu mnpeaMeTHhIX pe3yJbTaTOB 00pa3oBaTENbHOE YUPEXKICHHE
oOmiero o0pa3oBaHUsl MPEJOCTABISIET YUYEHUKY BO3MOXKHOCTh Ha CTYNEHH
CpeaHero o0Iero 0opa3oBaHusl HAYYUTHCS:

+ B IIO3HaBaTeNIbHOU cdepe: JaBaTh ONpeneICHUS U3yUYEHHBIM MOHSATHSM;
Ha3bIBATh OCHOBHBIE MMOJIOKEHUS U3YUYEHHBIX TEOPUN U THIOTE3;

+ ONHKCHIBaTh JIEMOHCTPAIIMOHHBIE W CaMOCTOSITENIbHO TPOBEACHHBIC
AKCIIEPUMEHTBI, HCTONB3YysI I JTOTO ECTECTBEHHBIH PYCCKHH SI3BIK U SA3BIK
buzukwy;

+  KJIacCU(PUUMPOBATh U3yUYEHHBIE OOBEKTHI U SBIICHUS; J€NaTh BHIBOABI U
YMO3aKJIIOUYEHUsI W3 HAONIOJCHUN, H3YYEHHBIX (DU3MUECKUX 3aKOHOMEPHOCTEH,
IPOrHO3UPOBATh BO3MOXKHBIE PE3YJIbTATHI;

+  CTPYKTYPHPOBATh U3YUCHHBIN MaTEpUAaT;

+  MHTEpPHPETUPOBATHh PU3NYECKYIO HHPOPMAIUIO, TOJIYUYEHHYIO U3 IPYTHX
HCTOYHHKOB;

+  TOPUMEHATHh NPHOOPETCHHbIE 3HAHUA 1O (PU3MKE Uil peuIeHUs
MPAKTUYECKHUX 3aJ1a4, BCTPEUYAIOUINXCS B TTOBCETHEBHOM JKU3HMU, /i1 O€30MacHOTO
WCIIONIb30BAaHUSI ~ OBITOBBIX ~ TEXHHYECKHX  YCTPOMCTB,  PallMOHAIBHOTO
MPUPOIOTIONH30BAHUS M OXPaHBI OKPYKAIOLIEH Cpebl;

+ B IICHHOCTHO-OPHEHTAIIMOHHON cepe — aHamm3upoBaTh U OIEHUBATH
MOCJNENCTBUSL JJIA  OKpyXarolmel cpefapl ObBITOBOM W MPOM3BOACTBEHHOM
JeSITeIbBHOCTH YEJIOBEKa, CBA3aHHOM C UCIOJIb30BaHUEM (DPU3MUECKUX MPOIIECCOB;

« B TpyHnoOBO# chepe — MPOBOIUTH GU3HUECKUIN IKCTICPUMEHT;

- B chepe PuznuecKor KyJIbTYphl — OKa3bIBaTh IMEPBYIO MOMOIIb MPH
TpaBMax, CBSI3aHHBIX C JIAOOPATOPHBIM  OOOpPYJOBAaHMEM U  OBITOBBIMH
TEXHUYECKUMHU YCTPOUCTBAMHU.

Pezynamusnvie ynusepcanvhule yuebHvle Oeu meusl o0ecrevynBaroT
OpraHU3aIMI0 YYAIIUMUCS CBOECH yueOHoM nesrensHocTH. K HUM oTHOCSTCS:

— [eJienoJiaraHUE Kak T[IOCTAaHOBKA y4eOHOW 3aJay  Ha  OCHOBE
COOTHECEHUS TOTO, YTO YK€ M3BECTHO M YCBOCHO YYAlIUMMCS, U TOrO, UYTO €IE
HEWU3BECTHO;

— IUIAHUPOBAHUE — OMPEACICHHE TMOCIEAOBATEIIBHOCTA MPOMEKYTOUYHBIX
HeJe ¢ y4eTOM  KOHEYHOrO  pe3yjbTaTra;  COCTABJICHHWE  IUlaHA |
MOCJICIOBATEIILHOCTH JICHCTBUM;

— TPOTHO3UPOBAHWE — MPEABOCXUIIECHUE PE3yIbTaTa U YPOBHSI YCBOECHHUS,
€ro BPEMEHHBIX XaPAKTEPUCTHK;



— KOHTpoJIb B (hopMe ciIudeHus crocoba IEHCTBUS U €ro pe3yibTara C
3aJJaHHBIM 3TAJIOHOM C II€JIbI0 OOHAPYKEHUSI OTKIIOHEHUHM U OTIUYHIA OT 3TAJIOHA;

— KOpPpEKILHUs — BHECEHNE HEOOXOIMMBIX JOTOJHEHUN U KOPPEKTHUB B IJIaH
U croco0 JeicTBUS B CIydae pacxXoKIAEHUs 3TAJOHA, PEaJbHOIO JAEHCTBUS U €ro
HPOJIyKTa;

— OLIEHKA — BbIJIEJICHHE M OCO3HAHUE YYaIIUMHCS TOTO, YTO yXKe YCBOCHO U
YTO eIle MOAJICKUT YCBOCHHUIO, OCO3HAHNE KA4eCTBA M YPOBHS YCBOCHUS;

— BOJIEBAsI CaMOPETYJSALMS KaK CIOCOOHOCTh K MOOMIIM3aLUU CUI U
DHEPIUY;

— CHocoOHOCTh K  BOJIEBOMY  YCWIMIO, K  BBIOOpY  CHTyaluu
MOTHBAaLMOHHOTO KOH(JIMKTA U K MIPEOIOJICHUIO IPETISITCTBUH.

llo3nasamenvnvle  yHugepcanbHvle yuebHvle 0eucmeus KITFOYAIOT
o011ey4eOHbIe, JIOTHYECKHE, 3HAKOBO-CUMBoOInYeckue Y /1.
O6mieyueOnbie Y'Y J] BKITIOYAIOT:
CaMOCTOATENbHOE BbIJEICHHE U (POPMYITMPOBAHUE [TO3HABATEIBHON LENH;
MOMCK U BBIJIEJIEHHE HE0OX0AMMOW HH(POpMALIUK;
CTPYKTYpPUPOBAaHUE 3HAHUM;
BBI0Op HanboJiee 3(HPEKTUBHBIX CIIOCOOOB PEILICHUS 3a4a4;
pedaekcust crnocoOOB M YCIOBHM JEHCTBUSA, KOHTPOJIb M OILIEHKa Ipolecca |
PE3yNbTATOB JEATEIBHOCTH;
CMBICJIOBOE UYTEHUE KaK OCMBICIICHHWE L€ YTEHUS M BHIOOpD BHJA UTEHUS B
3aBUCUMOCTH OT LEJIH;
YMEHHUE aJIeKBaTHO, OCO3HAHO U MPOU3BOJIBHO CTPOUTH PEUEBOE BBHICKA3bIBAHUE B
YCTHOM M MHCBMEHHOHN peuu, nepenaBasi CoIepkKaHUE TEKCTa B COOTBETCTBUU C
LEJBIO U CO0JTI0/1asi HOPMbI TOCTPOEHUS TEKCTA;
NOCTaHOBKa U  (OPMYJIUPOBaHHE TMPOOJIEMBI, CaMOCTOSTEILHOE CO3JaHUe
QITOPUTMOB JESITEIBHOCTU MPHU PELIEHUU NpoOJieM TBOPUECKOIO U TOUCKOBOTO
Xapakrepa;
JeMCTBHE CO 3HAKOBO-CUMBOJMYECKUMH CPEICTBaMHU (3aMellleHue, KOJUPOBaHUE,
JIEKOAUPOBAHNE, MOJICIIUPOBAHUE).
Jlornueckue YV ]l HanpaBieHbl Ha yCTAHOBJIEHUE CBSI3€M M OTHOLICHHUW B
mo00i1 o6nactu 3HaHMs. B paMkax MIKOJIBHOrO OOy4eHHs MO JOTMYECKUM
MBIIIJIEHUEM  OOBIYHO TOHHMMAETCS CHOCOOHOCTh M YMEHHME  ydalluxcs
OPOU3BOJUTH TPOCThIE JIOTUYECKUE JEUCTBUS (aHaIM3, CUHTE3, CpaBHEHHE,
00o01IeHHe U Ap.), a TAKKe COCTaBHbIC JIOTMUECKHE ONepaiu (MIOCTPOCHHE
OTPULIAHNUS, YTBEPKICHNUE U OMPOBEPKEHUE KAK IIOCTPOCHUE PACCYKIEHUS C
MCIIOJIb30BaHUEM PA3INYHBIX JIOTHYECKUX CXEeM—UHAYKTUBHON WIIN AETYKTUBHOM).
3HakoBo-cuMBosueckue Y Y /|, obecrneunBaronyie KOHKPETHBIC CITOCOObI
npeobpazoBaHus yueOHOr0 MaTepuaa, MpeACTaBIsIoOT AEMCTBUS MOICTUPOBAHUS,
BBINIOJIHAIONIME PYHKIIMU OTOOpaxkeHUsiyueOHOro MaTepuana; BBIJICIICHHE
CYILECTBEHHOI'0; OTPbIBA OT KOHKPETHBIX CUTYaTUBHBIX 3HAYEHUI; POpMUpPOBaAHUE
000011IEeHHBIX 3HAHUH.

Kommynuxamuenvie yHusepcanivHvle yueOHble Oeu maus o0ecreunBaroT
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COLIMAJIbHYI0O KOMIIETEHTHOCTh M CO3HATEJIbHYI0 OPHUEHTALMI0 O0y4aroluxcs Ha
IIO3UIMKU IPYTHUX JIFOAEH, YMEHHME CIIyIlaTh W BCTYINATh B JUAJOr, Y4aCTBOBAaTb B
KOJUIEKTUBHOM OOCYKIE€HUU MPOOJIEM, HHTETPUPOBATHCA B IPYIITY CBEPCTHUKOB H
CTPOUTH NMPOAYKTUBHOE B3aWMOJECHUCTBUE U COTPYIHHYECTBO CO CBEPCTHUKAMU H
B3POCJIBIMU.

IInanupyemvie npeomemmuule pe3yiomamai.

B pesynbprate o0yuenus mo IIporpamme ydeOHOTO Kypca
«HayuyHble 0OCHOBBI (PU3UKIN» 00y4AKOIIHMICH HAYYUTCH:

— JIEMOHCTPUPOBATH Ha MPUMEPaAX POJib U MECTO (PU3UKU B POPMUPOBAHUHU
COBPEMEHHOM HAy4yHOM KapTHHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHHUKH U
TEXHOJIOTHH, B IPAKTUYECKOMN ACATEIBHOCTH JIOCH;

— JIEMOHCTPUpPOBAaTh Ha IMpPUMEPax B3aUMOCBI3b MEXIy (U3MKONl u
JIPYTUMU €CTECTBEHHBIMU HAyKaMU;

— yCTaHaBIMBAaTh B3aUMOCBSI3b €CTECTBEHHO-HAyYHbIX SIBICHHM U
MPUMEHSATh OCHOBHBIE (DU3NYECKHE MOJICIIN ISl UX OMMCAHUS U OOBSICHEHUS;

— HCHOJIB30BaTh MH(OpManu0 (U3MUYECKOTO COAEPKaHUS IMPU pPELICHUU
y4eOHBIX, MPAKTUYECKUX, MPOEKTHBIX U HCCIEIOBATENbCKUX 3a]ad, UHTErpUupys
MH(POPMAIUIO U3 Pa3IMYHBIX UICTOYHUKOB U KPUTHUYECKH €€ OIICHUBAs;

— paznuyath M YMETh UCHOJb30BaTh B Y4eOHO-HCCIIEIOBATEIBCKOM
JESITeIbBHOCTH METOJIbl HAyYHOTO MO3HaHus (HaOJIro[eHHne, ONMCaHue, U3MEPEHHE,
HKCIIEPUMEHT, BBIIBI)KEHNE TUIIOTE3bI, MOJCIUPOBAHUE U JIp.) U (POPMBI HAYUHOTO
no3HaHus ((akTbl, 3aKOHBI, TEOPUH), AEMOHCTPUPYS Ha MpHUMEpax HUX pOJIb U
MECTO B HAYYHOM IO3HAHUU;

— MPOBOJUTH NPSIMbIE M KOCBEHHbIE M3MEHEHHs (DPU3MUYECKUX BEITUYMH,
BbIOMpas M3MEpUTENbHbIE NPUOOPHl € YYETOM HEOOXOIMMOW TOYHOCTHU
M3MEPEHNH, IUIAHUPOBATH XOJ HW3MEPEHUM, IOJNy4YaTh 3HAYEHHWE H3MEPSAEMOU
BEJIMYMHBI U OLIEHUBATh OTHOCUTEIBHYIO OTPEIIHOCTD 0 33JJaHHBIM (pOpMYyJIaMm;

— TMPOBOJUTH MCCIENOBAaHUA 3aBUCUMOCTEH MexAy (PU3HMUYECKUMU
BEJIMYMHAMU: MPOBOAUTH HM3MEPEHUS M ONpPENENsATh Ha OCHOBE HCCIEIOBAHUS
3HAYEHHE [apaMeTpPOB, XaPaKTEPU3YIOIIMX JAaHHYK 3aBUCHMOCTb  MEXIY
BEJIMYMHAMMU, U JI€]aTh BBIBOJI C yYETOM MOTPEIIHOCTH U3MEPEHNI;

— HCHOJb30BaTh JJs ONHUCAaHUS XapakTepa MNPOTEKaHUs (PUINYECKUX
OpoLeccoB (PM3MUYECKHUE BEIMYMHBI U JIEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIY
HUMU;

— HCHOJb30BaTh JJs OINUCAaHUS XapakTepa MPOTEKaHWUs (PUINUECKUX
poLeccoB (PU3NYECKUE 3aKOHBI C YYETOM I'PaHUI] UX IPUMEHUMOCTH;

— Ppelarb KayeCTBEHHbIE 3aJayd (B TOM YHCIE€ U MEXKIPEAMETHOTO
XapakTepa): UCHOJb3ysl MOJEIH, (PU3NYECKHE BEJIMYMHBI U 3aKOHBI, BHICTPAUBATh
JIOTUYECKH BEPHYIO LEMOYKY OOBSICHEHHUS ([I0Ka3aTelbCTBA) MPEJIOKEHHOTO B
3aj1aue npoiecca (SIBJICHU);

— peliaTh pacueTHBIC 3aJla4u C SIBHO 3aJaHHOM (PU3MYECKON MOJIENbIO: Ha
OCHOBE aHaju3a YCIOBUS 3aJayd BbIACIATh (PU3NYECKYI0 MOJENb, HAXOIUTh
(u3nyeckue BEIUYUHBI U 3aKOHBI, HEOOXOMMbIE U TOCTATOUYHbIE JIJISl €€ PEIICHHUS,
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IIPOBOJUTH PACUYETHI U POBEPSATH MOJYUYCHHBIN PE3yNbTaT;

— YYUTBIBaTh TPAHUIIBI TPUMEHEHUS U3YUCHHBIX (PU3NYECKUX MOJIENEH MpH
peuieHnn GU3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

— HCIOJIb30BaTh HH()OPMALIUIO U IPUMEHATH 3HAHUS O MPUHIUIIAX PaOOTHI
M OCHOBHBIX XapaKTEPUCTHUKAaX W3YYEHHBIX MAaIlWH, M[PUOOPOB U JIPYTUX
TEXHUYECKUX YCTPOMCTB JULS penieHus IPAKTUYECKUX, y4eOHO-
UCCIIEI0BATEIbCKUX U IPOEKTHBIX 33/1a4;

— HCIIOJIb30BAaTh 3HaHUS O (U3MUECKUX OOBEKTaxX M Mpoleccax B
MOBCETHEBHOM JKM3HU U1 oOecnedeHus Oe30MacHOCTU MpU  OOpalleHuu ¢
npubopaMd M TEXHUYECKUMU YCTPOWCTBAMH, [JISI COXpPAHEHHUS 3J0pPOBbS U
COOJIIOJIEHUsI HOPM SKOJIOIMYECKOIO IIOBEJEHMS B OKpY’KalolleW cpezne, A
IIPUHATHS PEIICHUM B IIOBCETHEBHOM KU3HH.

OOy4Jaromuiics NoJIy4UT BO3MOKHOCTH HAYUHUTHCS:

—  TIOHUMAaTh U OOBACHATH LIETOCTHOCTh (PUBUUYECKON TEOPHH, pazIuvaTh
IpaHuIbl €€ IPUMEHUMOCTH U MECTO B PSIY APYTUX (PU3NUECKUX TEOPHii;

—  BIAJETh IpPUEMaMU I[OCTPOCHMS TEOPETUUYECKUX JI0KA3aTEIbCTB, a
TaK)K€ MPOrHO3UPOBAHUS OCOOCHHOCTEM NpOTeKaHUS (U3MUECKUX SIBICHUN U
MPOIIECCOB Ha OCHOBE MOJyYEHHBIX TEOPETUUECKUX BHIBOJOB U JI0KA3aTEIbCTB;

—  XapakTepu30BaTh CHUCTEMHYIO CBSI3b MEXKAY OCHOBOIMOJAraroluuMu
HAyYHBIMH TIOHSTUSIMHU: TPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, IIOJeE),
JIBUKCHHE, CUJIA, YHEPTHS;

—  BBIIBUTATb THUIIOTE3bl HAa OCHOBE 3HAHUS OCHOBONOJArarolIuX
(pu3NYECKUX 3aKOHOMEPHOCTEHN U 3aKOHOB;

—  CAMOCTOSITEJIbHO  IUIAHUPOBaThb U MPOBOJUTH  (PU3HUYECKUE
AKCIIEPUMEHTHI;

—  XapakTepu3oBaTh  TJIOOANBHBIE  MPOOJIEMBI,  CTOSIIIHME  TIEpen
YeJIOBEYECTBOM: SHEPIeTUUYECKUE, CHIPbEBbIE, IKOJIOTHUYECKHUE, — U POJib (PU3UKHU B
PEIICHUH 3TUX TIPOOIIeM;

—  pewaTtb MNPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHbIE M PACUETHHIC
dusnueckue 3amayul ¢ BHIOOPOM (U3MUECKOW MOJENH, HCIOIB3Ys HECKOJIBKO
(u3MUEeCKMX 3aKOHOB WM (OPMYJ, CBSI3BIBAIOIIMX HW3BECTHbIE (U3HUECKHE
BEJIMUMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3CH;

—  OOBSCHATH MPUHIUIBI PAOOTH M XapaKTEPUCTUKN U3YUYCHHBIX MAIHH,
npruOOPOB M TEXHUYECKHUX YCTPOUCTB;

—  OOBSCHATH YCJIOBUS MPUMEHEHUs (PU3UUECKUX MOJIEJICH NMpU pelIeHUH
¢usnyeckux 3a7ady, HaXOAUTh AJEKBATHYIO MPENJIOKEHHOW 3anaye (U3NYECKYIO
MOJIeb, pa3peniath npoljeMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUHM, TaK W MpH
MOMOUIN METO/I0B OLICHKH.

COILEPKAHUE INTPOI'PAMMBI
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OcHOBHOE cojiepKaHue 10 TeMaM

XapakTepuCTHKA OCHOBHBIX BH/I0B
HAeATeJbHOCTH YYeHHKA

(Ha ypoBHe y4eOHBIX el CTBHII)

PA3JIEJI 1. Hayunsrit MeTOT IO3HAHUS IPAPOIBI

®dusuka - pyHIaMeHTAIbHAS HAyKa OMPHPOIC. DopMupoBaThH YMEHUs MOCTaHOBKH
Hayunslii MmeTon mo3HaHUS U neiaen eI TeITbHOCTH, TUTAHUPOBATH
METOIBI HCCIIEOBAHUS (uzndeckux COOCTBEHHYIO JIESITEIIbHOCTD IS
SIBJIEHUI. JOCTIDKEHUS IIOCTaBJIEHHBIX LIETICH,
OKCIEPUMEHT U TEOpHUs B TPOIECCE IMO3HAHUS | MPEABUACHUS BO3MOXKHBIX  PE3YyJIbTaTOB  ITUX

TIPUPOJIBI.
[NorpemHocTy M3MepeHu (PU3NISCKUX BEITHUUH.

Onenka TpaHMIL
MOTPENIHOCTE M TPENCTAaBICHHE WX TpU
MTOCTPOEHUH TpahUKOB.
Hayunbie rumote3sl. Mogenu — Qu3nyeckux

siBieHud. OU3NUECKUE 3aKOHBI U TEOPUH. [ paHULIbI
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. Puznueckas
KapTHHA MUpA.

OTkpbiTHss B (QU3UKE - OCHOBa Iporpecca B
TEXHHUKE U TEXHOJIOTUH NPOU3BOJCTBA

JIEUCTBUNA, OpraHU3allMd CaMOKOHTPOJISI U OILIEHKHU
MOJTy4YeHHBIXPE3yIbTaToB. Pa3BuBaTh criocoOHOCTH
SICHO M TOYHO H3JIaraTh CBOU MBICIH, JOTHYECKU
000CHOBHIBAThH CBOIO TOUKY 3peHus,

BOCTIPHHUMATH "
aHATM3UPOBATh MHEHUSI COOECETHUKOB, MPU3HABAS
MIPaBo APYTOro YeJIOBEKa Ha HHOE MHEHHE.
[IponsBoanTh m3MepeHus: GU3NIECKUX BETHYUH U
OLICHUBATh I'PAaHULIBI OrPEIIHOCTEN H3MEPEHUM.
Bricka3nIBaTh THUITOTE3bI JUIA
00BsICHEHHSI HAOTIOJTAeMBIX SBIICHHH.

[Ipeanarate MOAENY SIBICHUN.
VYka3pIBaTh IpaHMLBI MPUMEHUMOCTH (PH3HUECKUX
3aKOHOB.

ITpuBoauTh IIPUMEPBI BIIUSIHUS
OTKpBITHH B (PU3MKE Ha MPOTrpecc B TEXHUKE U

TEXHOJIOTHUHU ITPOU3BOACTBA

PA3JIEJI 2. Mexanuka
Kunemarnka
Cuctembr otcueta. CransgpHble U BekTopHbIE | [IpencTaBmisTh MEXAHHYECKOE
bm3nyeckue BEJIMYMHBL. I'panuiel | ABMKEHHE  Tena  ypaBHEHUSIMH  3aBHCHMOCTH
MIPUMEHUMOCTH KOOpJHMHAT U MPOEKINHA CKOPOCTH OT BPEMEHH.
KJIACCUYECKOM MEXaHUKH. Baxnenmme | Ilpencrasisate MEXaHUYECKOE
KMHEMAaTHYECKHE XaPaKTEPUCTUKN —TIEpEMEILICHUE, | IBUKECHUE Tena rpadukamu

CKOPOCTh, ycKopeHue. OCHOBHBIE MOJAETH Tel W
JIBIDKCHUIM.

MrHoBeHHas CKOpOCTb.
PaBHOYCKOpEHHOE IBHKEHHE.
JBW)KeHHE 10 OKPYKHOCTH C TIOCTOSSHHOM IO
MOJYJIFO CKOPOCTBIO.

VYckopenue.

3aBHCHMOCTH KOOPAMHAT U MIPOEKIUI CKOPOCTH OT
BPEMEHU.

Onpenensitb KOOPAMHATBHI, MPONAECHHBIH IyTbh,
CKOPOCTb M YCKOpPEHHE Tela IO YPaBHEHUSIM
3aBUCUMOCTH KOOPJMHAT MIIPOEKLUUNA CKOPOCTH OT
BpeMeHH. [IpnoOpecTr ombIT paboTHl B TPYIIIE C

BBITIOJITHCHUEM PA3JIMIHBIX COLMUAIBHBIX ponei/'l.

JnHamuka

Macca u cwuima. 3akoHsl guHaMHUKA. CrocoObI
HU3MEPEHUS CHIL.

WueprmanbHple  CHCTEMBI  OTCHETA.

Bzaumoneiicteue  Ten.  3akoHel  BcemupHOTO

TATOTCHUAA, r YKa, CyXoro

N3mepsts Macey Tena.

W3mepsth cuiibl B3auMoaeicTBUs Ted. Beruucnars
3HAYCHHUS CUJI U YCKOPEHUI.

Briuncnars 3HaYEHUs YCKOPEHUN TEJIo

HN3BCCTHBIM 3HAYCHUAM
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TPpCHUA. I/IHCpLII/IaJ'ILHaSI CUCTEMA

oTcuera. 3aKoHbI MeXaHuKu HpioToHa.

JIEACTBYIONIUX CHII M MacC TeJl.
[IpuMeHATP 3aKOH BCEMHPHOTO TATOTEHUS MIpH
pacyeTax CHUJI M YCKOPEHHH B3aWMOJICHCTBYIOIINX

TECJ1

3aKOHBI COXpaHEHUS

MITYJIBC MaTepI/IaHI)HOfI TOYKHU nu CHCTCMEI.
HN3menenue )51 COXpaHCHUE HUMITyJIbCa.
Hcnonp3oBanue 3aKOHOB MCXaHHUKH pIRIbS

OOBSICHCHHS JIBYDKEHUS HEOCCHBIX Teln U s
Pa3BUTUSKOCMHYECKUX UCCIIETOBAHUM.
Kunerndeckas sueprus u padota. [loTeHnmaipHas

SHEpPrus Tena B
TPaBUTALIMOHHOM IIOJIE.
IlorenumanbHas SHeprus yIpyro
Je(opMHUPOBAHHOIO TeNa.
MexaHnueckast 3HEpPrus CHCTEMBbl Teld. 3aKOH
COXpaHEeHMs1 MeXaHW4Yeckod osHepruu. Pabota
CHJIBL.
MexaHuueckue KoneOaHus u BOJIHBI.
IIpeBpanienus SHEPIUH pu

KoJIeOaHUsIX. DHEPrHsl BOJIHBL.

[IpuMeHATh 3aKOH COXpaHEHHsS] HMIYJbca MJiA
BBIYUCIICHUS U3MEHEHUH CKOpocCTei
Ten npu 17

B3aMOJCUCTBUSIX.

W3mepsaTs paboTy CUIT U U3MEHEHHE KMHETHYECKON
SHEPTuy Tena.

Berncnsate  paboty  cmi
KUHETHYECKOH SHEpPTuu Tena.
BbluuCnATh MOTEHIMAIbHYIO JSHEPIUI0 TEl B
TPaBUTALIMOHHOM IIOJIE.
Haxonute mnoTeHIMANBbHYIO
ne(hOpMUPOBAHHOTO Tena
nedopMaIy U KECTKOCTH Tea.
[IpuMeHsATP 3aKOH COXpaHEHUs] MEXaHUYECKOH
SHEPTUU npu pacucrax pe3yIbTaToB
B3aI/IMOILCI\/'ICTBI/II\/'I TCJI r'paBUTAlMOHHBIMU CUJIaMU U
CHJIaMHU YIIPYT'OCTH.

UccnenoBath 3aBHCHMOCTh TepHOJa KOJeOaHHN
MATEMATHYCCKOT'O MasiTHHKA OT €10 AJIMHBI, MaCChI
W aMIUTHTYJIbI KOJIeOaHHi.

UccnenoBath 3aBHCHMOCTh TEpHOJa KOJIEOAHUN
rpy3a Ha TMPYXKUHE OT €ro Macchl U MKECTKOCTH
NpyXuHbl. BbIpaboTaTh HaBBIKM BOCIPUHUMATH,
AQHAJM3UPOBATh, IEpepadaThiBaTh U NPENbSBIATH
MH(OPMALIUIO B COOTBETCTBUHU C TTOCTABICHHBIMH

n N3MCHCHHC

SHEPTHI0  YIPYTo
1o HU3BECTHOU

3ajadyaMu.

PA3JIEJI 3. MosnekynspHas

(u3nKa 1 TepMOJMHAMUKA

MonekynspHas Gpuznka

ATtoMucTHYECKast TEOpHs CTPOCHHS BemonHsTh IKCIIEPUMEHTEI, CITy>Kariue
BEILIECTBA. OKcnepuMeHTalIbHbIE 000CHOBaHUIO MOJICKYJISIPHO-
OCHOBAHUSA MOJIEKYJISIPHO- KMHETHYECKOH TCOPHH.

KMHETHYECKOH TEOPHH. OnpexpensaTh nmapamMeTpbl BeLlecTBa B
AbGcomroTHas TeMneparypa. Y paBHEHHE COCTOSIHUSL | Ta3000pa3HOM  COCTOSIHHU Ha  OCHOBaHUHU
UJIeaTbHOTO Ta3a. YpaBHEHHSI COCTOSIHUSIMICAITBEHOTO T'a3a.

CBs3b cpeqHel KWHETHUECKOW SHEpruu TermioBoro | Mccienosats IKCIIEPUMEHTAIEHO

JIBIDKEHUS MOJIEKYJT CAOCOIOTHOM TeMIIepaTypoi.
CtpoeHue KUIKOCTEN U TBEPABIX TEIl.

3aBUCUMOCTB P(V) B U30TEPMUUECKOMIIPOLIECCE.
[pencraBusts rpaduKamMu H30XOPHBIH, H300aPHBIH
1 N30TEPMHUYECKUUATIPOLIECCHI.

BeruucasTe CpeAHIO KHHETHYECKYIO JSHEPTHIO
TEIJIOBOTO JBUKEHUS MOJIEKYJ [0 HW3BECTHOM
TeMIlepaType BELIECTBa.

N3MepaTh BIaXXHOCTH BO3AyXa.

Tepmoaunamuka
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Buytpennss sneprus. Pabora u Teronepenava
Kak CHOCOO0BI
W3MEHEHUs] BHYTpeHHeH sHepruu. llepBblil 3aKoH
TepMOJAUHAMUKH. [[pUHIIUIIBI TEHCTBUS TETLTOBBIX
MarmmH.,  [IpoOiemMbl  SHEpPreTMKM W OXpaHa
OKpPY’KaroLlel cpepl.

I/ICCJ'IC,I[OBaTL SKCIICPUMCHTAJILHO
TEIJIOBEIC CBOMCTBA BCIICCTBA.
I/I3Mep;m> KOJIMYECTBO TCIUIOTBI B IIpoLECcCax

TEeIUIoNepeIayu.

PaccunteiBath KOJIMYECTBO TEIUIOTHI,

HEOOXOMMMON  UIi  OCYIIECTBIICHHS 3aJaHHOTO
nporiecca c

Terionepeavei.

PaccuutreiBath KOJIMIECTBO TETUTOTHI,

HEOOXOIUMOM IS OCYIIECTBICHHS Mporecca

MIPEBpAIICHIs] BEIIECTBA M3 OJHOTO arperaTHoro
cOoCcTOSHUS B Apyroe. PaccuuTeiBaTh H3MEHEHUS
BHYTPEHHEH DSHEPrHM Tell, paboTy W MepelaHHOe
KOJMYECTBO TEIUIOTHI HA OCHOBAaHUH TIEPBOIO

3aKOHATEPMOANMHAMUKH.

OOBCHATD MIPUHIIUTIBI
JIEHUCTBUSA TEIJIOBRIX MAaIIMH. YMETh BECTH JUAJIOT,
BEICITyIINBATh MHEHHE OMNIOHEHTa, y4aCTBOBATH B
I[I/ICKYCCI/II/I, OTKprTO Bblpa)KaTI) nu

OTCTanBaTh CBOIO TOYKY 3pEHUA.

PA3JIEJI 4. DnexTponmnHaMuka

DIeKTpPOCTaTUKA
DIIEKTPUYECKOE oJe. 3akoH Kynona. | Beraucnsars CUJIBI B3aMMOJICUCTBUS
Hanpsoxennocts 51 MOTEHIHAN | TOYEYHBIX IJIEKTPUIECKUX 3apsII0B.
SJICKTPOCTAaTHICCKOIro MOJIA. Bpruncnars noTeHMan 3JIeKTPUIECKOTO

IIpoBOJHUKY, NOJYNPOBOJAHUKU U JTUIEKTPUKHU.

IIOJIA OAHOI'O M HECKOJIBKUX TOYCYHBIX

Konpencarop. SJIEKTPHYECKHUX 3apsiIOB. W3mepsTh

Pa3sHOCTH IOTECHIUAJIOB.

IMocrosuubIi ToK (12 1)
ITocTostHHBII SNEKTPHUYECKHUI TOK. | MI3MepsTh  MOIIHOCTH  3JIEKTPHUYECKOTO  TOKA.
OnexTpoABmKymas cuia. 3akoH Oma ams nonHou | M3mepsats OJIC u BHYTpeHHEe CONPOTHUBIICHHE
Henu. OJEKTPUYeCKHH TOK B  TMPOBOJHHUKAX, | HCTOYHHKA TOKA.
SJIEKTPOIMTAX,  MOIYIPOBOAHUKAX,  TasaX M | BpioiHATH pACUETHI CHII TOKOB U HAIIPSHKEHUIHA
BaKyyMe.
y4acTKax 3JIeKTPUIECKUX

CBepX1IpoBOAUMOCTb. .

nernei.

MarHuTHBIE SIBICHHS

Nunykuus MAarHUTHOTO TOJIs. HevictBue | BeIYUCHATh CUJIbI, JEHCTBYIOIIME HA MPOBOJHUK C

MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM U
JIBUKYIIYIOCA 3apshkeHHyodacTuily. Cuita AMmepa
u cuna JlopeHna. MarHuTHbIE CBOMCTBA BELIECTBA.

3akoH 3JIEKTPOMATrHUTHON VHAYKLUU.
OnekTtpomarautHoe Toje. llepemeHHBIH TOK.
SIBnenne CaMOMHAYKIIVH. NHayKTUBHOCTS.

OHeprust

QJICKTPOMArdHuTHOI'O IT10JIA.

TOKOM B MArHUTHOM IIOJIe. BEIYHCIIATH CHIJIBI,

JIEACTBYIOITHE Ha IIEKTPUICCKUI 3aps,
JNBIDKYIIMICST B MarHUTHOM moje. OOBSICHATH
TIPUHIINT TeHCTBUS AIIEKTPOIBUTATEITS.
HccnenoBath SIBJICHHC
AIEKTPOMATrHUTHOM WHAYKIIWH.
OOBSICHATh  TPUHIMI  JEHCTBHS  TeHepaTopa

QJICKTPUYCCKOI'O TOKA.

PA3JIEJI 5. DnekTpoMarHuTHbIE KOJIeOaHHUS 1 BOJIHBI

BHCK’I‘pOMaI‘ HHUTHEIC KOJIeOaHUs
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KonebatenpHbit KOHTYP. CBoOogHbIE u | Habmronats OCLIMJUIOTPaMMBbl
BBIHYKJICHHBIE ~ DJICKTPOMATHUTHBIE — KOJICOAHMS. | TAPMOHMYECKHUX KOJICOaHUI CHIIBI TOKAB LICTIH.
I'apmonmyeckue ®opMupoBaTh ~ IIEHHOCTHOE  OTHONIEHHE K

3NEeKTpOMarHUTHBIE KoneOaHusl.

_ U3yyaeMbIM Ha YpOKax GHU3UKH OOBEKTaM U
DK TPUIECKAN pE30HaHC.

OCBanMBaEMbIM BUIAM AEATEIBHOCTH.
IIpousBozcTso, nepenada u
notpedieHHe NEKTPUIECKON SHEPTHH.
DNeKTpOMArHUTHBIE BOJTHBI

ONEeKTpOMarHuTHOE none. | Habnromate SIBTIEHNE UHTEpEPEHIIUH
OJeKTPOMAarHUTHBIE BOJIHBL. CKOpOCTh | 3JEKTPOMAarHUTHBIX BOJIH.
3JIEKTPOMArHUTHBIX BOJIH. CBOlicTBa WccrnenoBath CROMCTBA

QJICKTPOMAruuTHBIX BOJIH. HpI/IHHI/IHLI paanocCBA3U

SJICKTPOMAardHUTHBIX BOJIH C IIOMOIIBIO MOOHIBLHOTO

Y TEJIEeBUICHUSI. TenedoHa.
Ontuka
CKkopocTb cBeTa. 3aKOHBI OTPaXKCHUS H [TpuMeHsTh Ha MPAKTUKE 3aKOHBI OTPAXKCHUS U
TPEIOMIICHHS cBera.  Murepdepenums NpeJIOMJICHUST  CBeTa NpH  peIleHWH  3ajad.
CBeTa. Hudpaxius CBeTa. Habmronats SIBIICHIE T paKIun CBeTa.
Hdudpakumonnas pereTka. OnpenensTbCreKTpanbHble TpaHULbI
Ionsipusanus ceera. Jucnepcus csera. JIMH3BL YyBCTBUTEIIBHOCTH YEJIOBEYECKOIO
Dopmyra TOHKOH TMH3BL. TJ1a3a ¢ OMOIIBIO TH(PPAKIMOHHON PETIIETKH.
OnTrueckre mpuoopsI.
Crtpoutb H300paKeHUs MPEIMETOB,
JlaBaeMble JTUH3aMU.
PaccunThiBaTh paccTOSHUE OT JIMH3BI 10
U300paXeHUS MpeaMeTa.
PaccunTpiBaTh ONTHYECKYIO CUITy
JIMH3BL Nzmepsth ¢dokycHoe

paccTosiHuE JINH3BIL.

CrienuanbHasti TEOpHUsSI OTHOCUTEIBHOCTH (4 1)

Iloctynartsr CIEUAILHON TEOPUH
oTHOocuTenbHOCTU. [lonHas sHeprus. DHeprus
nokosi. PenaruBuctckuii ummynsc. Jledekr
Macc M JHEpPrus

PaccunThIBaTh Y)HEPTUIO CBSI3U CUCTEMBITEIN IO
nedexTy mMacc.

CBSI3H.

PA3JIEJI 6. KBanToBas ¢uzuka

®duzuka aroma

I'unoresa IInanka 0 kBaHTax. | HaOmonate (doTo31eKTpUIECKUit
DOTOdIEKTPUUECKHIA ¢ ekr. 3akonsl | 3pdext.  PaccumThiBaTh  MaKCHUMaJbHYIO
dororddekra. YpaBHeHwe OIHHINTEHHA I | KIHETUYECKYI0 OSHEPIUI0 3JIEKTPOHOB IpU
doroadpdexra. Doton. Jlyamusm CBOKHCTB | POTOIIEKTpHUECKOM IPPEKTE.
cBera. JlaBneHue ceera.
Mopenn CTpOEHUS aToma. Onpitel | HaGmonate JMHEe4JaTele CIEKTPBI.
Pezeppopna.  OObscHenne  nuHeHvartoro | PaccuuThiBaTh 4YacTOTy M JJUHY  BOJIHBI

CIICKTpa BOJAOpPOAAa Ha OCHOBC KBAHTOBBIX
MMOCTYJIaTOB Bopa.

HCITYCKAacMOro CBE€Ta IpU MEPEXoac
aToMa U3 OJHOI'0 CTAllMOHAPHOI'O COCTOSIHUA B

Jpyroe.

®du3nka aTOMHOTO sapa

1
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CocrtaB u cTpoeHue aToMHOro siapa. CBoMcTBa
SJIEPHBIX CUJI. DHEpPrusi CBSA3M aTOMHBIX SZEP.
Bune: pPaIOaKTUBHBIX MpEeBpALLICHU I
aTOMHBIX  fi7ep. 3aKOH  paJlOaKTUBHOIO
pacnaga. CBONCTBA MOHU3UPYIOLIUX SACPHBIX
u3iydeHuil. /[o3a nsiydenus.

Snepuble peaknuu. LlenHas peakuus neneHus
anep. Slnepnas sHepreruka. TepMmosiaepHbIN
CUHTE3. DJIIeMEHTapHbICYaCTHIIbI.
@yH/IaMEHTAJIbHBIE B3aUMOJICHCTBUSI.

Ornpenensars NPOAYKTHI SAEPHOUPEAKITUH.
Boruucnsate JHEPIHIO,
OCBOOOKIAIOMIYIOCS TIPH SIICPHBIX PEaKIIUsIX.
[lonnmarh 1IEHHOCTM HAY4YHOrO I103HAHUSA
MHUpa Ui KaXJI0ro 00y4yaromierocss JHYHO,
LEHHOCTh  OBJAJEHUS METOJIOM HAY4YHOI'O
MO3HAHMS JUIsl IOCTHMIXKEHHUS ycliexa B JIIoOOM
BUJIE MIPaKTUYECKON

JACATCIIbBHOCTH.

[IpakTukym peuieHus: GpU3NYECKUX 3a1a4

Pe3eps BpemeHu 11t paboynX IporpamMmm

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE OEPA3OBATEJBHOM JEATEJABHOCTH

Oo0si3aTesibHAsA JIMTEpPaTypa.
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Jis  peanuzanuu  nporpammbl  ucnonb3yercss YMK w3 denepanbHoro

MIePEYHSL.
Aemop/aemopckuii | Haumenosan | Knac | Haumenosanue | Adpec
KOJl/1eKmue ue yueOHuKa c uzoameis(eit) cmpanuyvl 00
yueOHuUKa YyueOHuKe Ha
oguyuanvHom
caiime uzoameisn
(uzoamenvcmea)
['paués A.B., ®duspmka. 10 10 | U3marenbckuii http://vgf.ru/fizG
[Toroxes B.A., KJIacc: LIEHTP
Cayrenikuii A.M., 0a30BbIN BEHTAHA-
boxkos IL.1O. YPOBEHb, [PAD
yT1yOJIeHHBIT
YPOBEHB
I'paucs A.B., ®dwuszmka. 11 11 | U3narenbckuit http://vgf.ru/fizG
[Toroxes B.A., KJIacc: LEHTP
Canenxuii A.M., 0a30BbIi BEHTAHA-
bokos I1.1O. YPOBEHB, [PAD
yTITyOJIEHHBIN
YPOBEHB
Kacesinos B.A. dusuka. 10 | JPODA http://www.drofa.
bazoBbrii ru/79/
YpOBEHB
KacesiHoB B.A. dusrka. 11 | IPODA http://www.drofa.
bazoBsrii ru/79/
YpOBEHB
Msikumes T.41., dusuka 10 | U3narenbcTBO WWW.Prosv.ru/um
BbyxoBues b.b., (6azoBbIi «[Ipocsemenue» | k/10-11
Cotckuit H.H. /Tlox | ypoBeHb)
pen. IlapdenTreBoii
H.A.
Msikumes I7.51., dusuka. 11 | W3narenbcTBO WWW.Prosv.ru/um
byxosues b.b., BazoBrrit «IIpoceemenne» | k/10-12
Yapyrun B.M./[lox | ypoBeHb
pen. [lapdentreBoit
H.A.
[Mypsimesa H.C., dusuka. 10 | JPODA http://www.drofa.
Baxeesckas H.E., baszossrit ru/86/
Hcaes JI.A. YPOBEHb
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http://vgf.ru/fizG
http://vgf.ru/fizG
http://www.prosv.ru/um
http://www.prosv.ru/um

[Typeimesa H.C., dusrka. 11 | IPODA http://www.drofa.
Baxeesckas H.E., Ba3oBblii ru/86/
Ucaes I.A., YPOBEHB
Yapyrun B.M.
Xwmxuskosa JI.C., ®dusuka. 10 10 | Uzmarennckuit | http://vgf.ru/fizH
Cunsgsuna A A., KJIacc: LIEHTP
Xommua C.A., 0a30BLIN BEHTAHA-
Kynpsisues B.B. YPOBEHb. [PAD
Xwxknuskosa JI.C., ®duspmka. 11 11 | U3parenbckuii http://vgf.ru/fizH
CunsiBuna A A., KJIACC: LIEHTP
Xomuna C.A., 0a30BLIN BEHTAHA-
Kynpsiues B.B. YPOBEHb. ['PAD

JlonoTHUTEIbHAS JINTEPaTypa.

1. PeivkeBuu A.Il. @usnka. 3anaunuk. 10-11 kmace. [locobue mis
o01eo0pa3oBareNbHbIX yupexaeHuit. M.: Jlpoda, 2016 T.

2. ['pomueBa O.U. Tematnueckne KOHTPOJIBHBIE U CAMOCTOSTEIIbHBIC
paboTsl o ¢usuke. 10 kiacc. Ix3amen. 2012 r.

3. ['pomieBa O.U. TemaTnyeckue KOHTPOJIbHBIE U CAMOCTOSATEIbHBIC
paboTsl o ¢usuke. 11 kmacc. Dx3amen, 2012 r.

4, ['pomueBa O.U. ®uszuka. 10-11 xinaccel. COOpHUK 3374 K y4eOHUKAM

I'.A. Msxumesa u ap. no ¢usuke asa 10 u 11 k. @I'OC. M.: Ok3amen. 2017 r.
S. [MapdentreBa H.A. ®usuka. 10-11 knaccel. CoopHHK 3a1a4. M.
[Ipocsemenne, 2017 r.

6.  Mapon

E.A., Mapon

A.E.

OnopHslie

KOHCIICKTHI u

muddepenurpoBanHbie 3aauun 1o ¢pusuke: 10 kinacc. M.: IIpocsemenue, 2007 r.
7. Caypos 10.A., Opnos B.A.: [Ipaktuka pemenus pu3anyeckux 3aaad.
10-11 xmaccel. Yuebnoe nmocodbue. Benrana-I'pad, 2015 r.

8. HpemoB A.Il. ®usuka. 11 knacc. [lonroToBka K BCEpOCCUNUCKUM
npoBepouHbsiM pabotam. ®I'OC. Jlernon, 2017 r.
9. Kamzees E.E. ®usuka. 11 knacc. ITOroBeiii KOHTPOJIb.

HanunonansHoe ob6pazoBanue, 2016 T.
10. Capanun B.A., VBanos 10.B. ®u3nka 7-11 xmaccel.
DKcnepuMeHTATbHBIC HCCIIeIOBATENbCKHE 3aAanus. Bako, 2015 T.

11. Opnos A.A., Opnos B.A., Hukudopos I'.I'. ®uzuka. Tectsl. 3agauu.

DKCIEPUMEHT.

10-11

HNHuTepHeT pecypcesl.

1. Enunas

KOJUIEKIIUS

http://school-collection.edu.ru

KJIaCCHhlI.

1M (PpoBbIX

Apoda,

o0pa3oBaTeIbHbIX

2011 T.

PECYpCOB.

2. OenepanbHbli TEHTp WHGOPMAIMOHHO-00PA30BATEIBLHBIX PECYPCOB
(®LHOP). http://fcior.edu.ru
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http://vgf.ru/fizH
http://vgf.ru/fizH
http://www.labirint.ru/pubhouse/1895/
http://www.labirint.ru/pubhouse/2095/
http://www.labirint.ru/pubhouse/232/
http://www.labirint.ru/pubhouse/186/
http://school-collection.edu.ru/
http://fcior.edu.ru/

3. Pexomenparuu o VICTIOJIb30BAHUIO pecypcoB OIHOP:
http://metodist.lbz.ru/iumk/physics/files/fcior7-9.pdf

4. Poccwuiickuii 00meoOpazoBaTensHbIN mopTait. http://experiment.edu.ru

5. Caiit g npenojaBarenei (U3MKH, YYallUXCS W MX POJTUTEINCH.
http://www.fizika.ru

6. College.ru: dusuka. http://college.ru/fizika/

7. Bsenenue B HaHoTexHOJN0orHM. http://nano-edu.ulsu.ru

8. BupTyanbHbIil METOANYECKU KAOUHET yUuTens: GU3UKH U aCTPOHOMHUHU.
http://www.gomulina.orc.ru

9. Tasera «®usukar. http://fiz.1september.ru

10. denepanpHas 3a09Has (HU3UKO-TEXHUUECKAS IIKOJA MPU MOCKOBCKOM
¢dusnko-TexHndeckoMm nactuTyTe. http://www.school.mipt.ru

11. Uudopmaruka u ®usuka. http://teach-shzz.narod.ru

12. OGpa3zoBaTenpHbIe aHUMAITIH JIJIS1 YPOKOB (DHU3UKHU, HHPOPMATUKH H JP.
http://somit.ru

13. HayuHo-miomysisipHbIN  (DU3UKO-MaTeMaTHYecKuii  kypHan «KBaHT».
http://kvant.mccme.ru/

14. TlopTan ectecTBeHHBIX HayK: Pusnka. http://www.e-science.ru/physics

15. ITyTts B HayKy. http://yos.ru
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