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PabGouas mporpamma BHEypouHOU aedaTenbHOCTH «®Pu3MKa BOKPYT HAc» pealn3yeT OCHOBHYIO
oOpaszoBaTelpHYI0  TIporpamMmy  cpeaHero  ooOpazoBanus MKOY  «TpaBsHCKas — cpemHss
oOmieoOpa3oBaTenbHas IIKOJIa». B mporpamMme mNpeayCMOTPEHBI BO3MOXKHOCTH JJisi Pa3BUTHUA
OCHOBHBIX BHJIOB JICATEIHHOCTH O0YYAIOMINXCS B COOTBETCTBUU C MX BO3PACTHBIMU OCOOCHHOCTSIMHU.

B xoxe wm3yuyeHuss naHHOTO Kypca, ydamidecs HE TOJIbKO YIOBJIETBOPSAT CBOM 0Opa3oBaTelIbHBIC
MOTPeOHOCTH, HO U TMOJIyYaT HABBIKM UCCIEAOBATENBCKON AEATEIbHOCTH, TO3HAKOMSTCS ¢ METOAaMU
UCCleIoBaHus B (U3HKE U OMOJIOTHUH, MOTy4YaT KpaTKUE JaHHBIE O MEAUIMHCKOM U OMOIOTHYECKOM
anmaparype. HaBbiku, TolydeHHbIE MPU padboTe C H3MEPUTEIBHBIMU MPUOOpPAMH, BBITIOJIHEHUE
MPAKTUYECKUX pabOT M MOCTAHOBKA HKCIIEPUMEHTA MPUTOJATCSA B JaJIbHEHIIEH HAYYHO-TEXHUYECKON
nesTenbHOCTH. OOBSICHEHUE OTIENBHBIX MPOIIECCOB, TPOUCXOASIINX B )KUBBIX OPraHU3Max Ha OCHOBE
($u3MYECKNX 3aKOHOB MOMOXET UM yCTaHOBUTh NMPUYMHHO-CJICICTBEHHBIE CBS3U, CYIIECTBYIOUIUE B
KUBOUW M HEXKUBOH TIpUpoie, CHOpMHUPYET HHTEPEC HE TOIBKO K (PH3UKE, HO M K HAYKE B IICJIOM.

[IporpaMmmMa Kypca HOCUT NPaKTUKO-OPUEHTUPOBAHHBIM XapakTep C DJJIEMEHTAMHA HAay4yHO-
WCCIIEIOBATENBCKON JIESITEIbHOCTH M IOCTPOEH C ONOpPOM HA 3HAHUA W YMEHHS, NOJIyYCHHBIE
YUAIIUMUCS TIPU U3y4YeHUU (PU3UKU, XUMHUH, OUOJIOTHH.

Kypc “®usuka BOkpyr Hac” SBISETCS MHTETPUPOBAHHBIM U TMPEANOjaraerT 3HAKOMCTBO C
OMpe/IeIEHHBIM acleKTOM 0a30BOM Hayku - ()U3UKM M HANpaBJICHUSIMU HCCIIEIOBAHMI, KOTOpbIE
BO3HUKIM Ha CTBhIKC (PU3UKH XUMUHU, OWOJOTHH, W SKoJoruu. OH CIMOCOOCTBYIOT pacCIIUPEHUIO
Kpyro3opa o0y4aronmxcs, NoJAep>KaHuI0 UHTepeca K U3y4yeHUI0 (M3UKH M HaIllpaBlIeH Ha pelieHue
JUYHOCTHO 3HAYUMMBIX MJI1 YYEHHMKA MPUKIQJAHBIX 3aJad. BkitodyeHwe B MporpamMmy BOIPOCOB,
CBSI3aHHBIX C (PM3UKOM UEIOBEKA, NO3BOJIMT YUAIIUMCS MPOABUHYTHCS MO MyTH O3HAHUS CaMuX ceOs,
Jy4Ille ITOHATH PUPOAY YEIOBEKA U €r0 BO3ZMOXKHOCTEMN.

[TosscHuTeIbHAS 3alIUCKA

Pabouas nporpamMma 110 BHGYpO‘—IHOﬁ ACATCIBbHOCTHU «Dusuka BOKpPYI' HAC» IMNpCAHA3HA4UCHA IJIA
O6y‘{aIOHII/IXC5I 10 kmaccoB u pa3pa60TaHa Ha OCHOBC CJICAYIOINUX HOPMATHBHBIX JOKYMCHTOB!:

- ®enepanbHOro 3akoHa "O06 obpazoBanuu B Poccutickoit ®enepanuu” ot 29.12.2012 N 273-D3;

- mpukaza MunuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17 nexadbps 2010 r. No
1897 «O0 yTBepxkaeHNH (PerepalbHOrO TOCYAapCTBEHHOIO 00pa30BaTeIbHOIO CTaHJAPTa OCHOBHOI'O
obtero oopa3oBanus» (B peaakimu npukaza Munoopaayku Poccun ot 31 nexadpst 2015 r. Ne 1577);

- mpuka3za MunuctepcTBa obpasoBanust U Hayku Poccuiickoit @enepauun ot 17 mas 2012 r. Ne 413
«O0 yTBepxkIeHUn (enepasbHOrO TOCYJAPCTBEHHOTO OOpa30BaTENIbHOIO CTAHAApPTa CPEIHEro
oOuiero o0pa3oBaHus» ¢ U3MEHEHUSMHU, YTBEPKAEHHBIMU IpUKazaMu MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit @enepanuu Nel645 ot 29.12.2014 1., Ne 1578 ot 31.12.2015 1., Ne 613 ot
29.06.2017 r.

* KOHOCIIOHWH AYXOBHO-HPABCTBCHHOT'O PA3BUTHUA U BOCIIMTAHWA JTUYHOCTH I'paXIaHNHA.

CanlluH 2.4.2.2821-10 «CaHuTapHO-3MIUAEMUOIOTUYECKHE TPEOOBaHUS K YCIOBUSM U
opranu3anuu oOydeHus B 00Ieo0pa3oBaTEIbHBIX YUYPEKICHUSAX»: MOCTaHOBIEHUs [1aBHOrO
rOCyapCTBEHHOT 0 caHuTapHOro Bpaya Poccuiickoit ®denepannu ot 29 nexadbps 2010 Ne 189.

VYyeOnoro mnana MKOY «TpasHckas cpennsas oOmieoOpasoBarenbHas Imkona Ha 2023-2024
Y4eOHBIN TOI.



AKTYyaJbHOCTh JJAHHOUM MpOrpaMMbl 00YCIIOBJICHA €€ METOI0JOTHICCKON 3HAYMMOCTBIO - Pa3BUTHE Y
IIKOJIbHUKOB MOTHBAIIUU K M3y4eHHIO (u3uku. Kypc mMeeT ecTeCTBEHHOHAyYHYIO HAIPaBICHHOCTh
OOIIEKYJIBTYpHOTO ypoBHs. DH3uKka Kak Hayka oHamOojee OOIMX 3aKOHAX MPHUPOJIbI, BBICTyIAs B
KayecTBe y4eOHOro IpeaMeTa B IIKOJIE, BHOCHT CYIIECTBCHHBIM BKJIaJl B CHCTEMY 3HaHUW 00
okpyxarormemM Mupe. OHa pacKpbIBacT POJb HAYKH B DKOHOMHYECKOM M KYJIBTYPHOM pPa3BHUTHH
o01mecTBa, crmoco0CcTByeT (HOPMUPOBAHUIO COBPEMEHHOTO HAYIHOTO MUPOBO33PCHUS

®I'OC HOBOro mOKOJIEHHS TpeOyeT HCIOJIb30BaHUS B 00pa30BaTEIILHOM MPOIIECCE METOJO0B H
MPUEMOB  TPOEKTHO-UCCIENOBATENIbCKOM  NESATENBHOCTH. BkiIloueHne Meroja TMPOEKTOB B
OpraHU3alUI0 BHEYPOUHOH AESATEIBHOCTH JAE€T MHOTO MPEUMYILIECTB U MOJOKUTEIbHBIX PE3yJIbTATOB.
[IpoekTHas 1eATeNbHOCTh AAET BO3MOKHOCTh HHTETPUPOBATh TEOPETHUECKUE 3HAHUA U MPAKTUUECKUE
HaBbIKM, TPHOOPETAaTh HABBIKA B3aMMOJCUCTBUA B Ipymme. [ ydeHUKa MPOEKT- 3TO BO3MOKHOCTb
TBOPUYECKH PACKPBITHCA, TMPOSIBUTH ce0s WHAUBUAYyaIbHO WIM B KoJulekTuBe. [IpoekT maér
00y4JaroImuMcsl OTBIT MOUCKa WH(GOPMAINH, TPAKTUIECKOTO MPUMEHEHHUsT O0yUeHHUs, CaMOpa3BUTHS,
camopeann3alii U caMOaHalli3a CBOCH NeATEeIbHOCTU. 3HAHUS, YMEHUS U YHUBEPCAIbHBIC yueOHbIC
NENCTBUSI, HEOOXOIMMBbIE ISl OPTaHU3aALUN MPOEKTHO-UCCIIEI0OBATENbCKON EATEIbHOCTH B LIKOJIE, B
OyIylieM CTaHyT OCHOBOM JJisi OpraHU3aIlMi HayIHO-UCCIIEI0BATEIBCKON NEATENHPHOCTU B BBICIINX U
cpenHux npodeccuoHaNbHBIX YIeOHBIX 3aBEICHUAX, TTO3BOJITIOT CTATh KOHKYPEHTHO-CTIOCOOHBIMU Ha
PBIHKE Tpy/aa U B 0001 chepe nmpodeccrnoHambHOM eI TeTHbHOCTH.

HeoO6xoauMbIM  yCclioBUEM pealnu3allii JaHHOM MPOrpaMMBbl SIBISIETCS CTPEMIICHHE pPa3BUTh Yy
00y4aroImuXCcsl YMEHUE CaMOCTOATENbHO paboTath, MKT-koMIeTeHIINN, a TakKe COBEPIICHCTBOBATH
HaBBIKM OTCTaWBaHUS COOCTBEHHOM MO3UIIMU 110 OMPEIETEHHOMY BOIIPOCY.

[enu kypca:

* 3HAKOMCTBO YYaIlIUXCs ¢ BAKHEUITMMHU METOJIaMU TPUMEHEHUS (PU3UMUECKUX 3HAHUI HA MPAKTUKE;
- (popMUPOBAHUE LIETOCTHON €CTECTBEHHOHAYYHOM KapTHUHBI MUpa yUallluXCs.

3agaum Kypcea:

* pa3BUTHE MO3HABATEIHLHOTO UHTEPECA, HHTEJUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH, ydaluxcs
B MpOIIECCE€ CaMOCTOSTEIHHOIO MPUOOPETEHUS 3HAHMI C HMCIOIb30BAaHHEM PAa3IMYHBIX HCTOYHHUKOB
uH(popMaLnH;

NOBBIILIEHHE HH(OPMAIIMOHHON, KOMMYHUKATUBHOW, SKOJOTMYECKOM  KyJIbTYphI, OIbITa
CaMOCTOATEIIBbHOU IEATEIIbHOCTH;

COBEpILICHCTBOBAaHME YMEHUN M HABBIKOB B XOJ€ BBINOJIHEHHUS MPOTpaMMbl Kypca (BBIIOJHEHUE
nabopaTopHbIX padoT, U3ydeHHs, OTOOpa M CUCTEeMaTH3aluu HMH(OpMaluu, MOAroTOBKa pedepara,
MIpe3eHTAaINN);

OBJAJCHUE YYAIIUMMUCS 3HAHUSIMHU O COBPEMEHHOM HAay4YHOW KapTHUHE MHpPA, O ULIUPOKHUX
BO3MOXHOCTAX NPUMEHEHUS (PU3NUECKUX 3aKOHOB;

* BOCTIMTAHHUS HABBIKOB COTPYIHHYECTBA B MPOIECCE COBMECTHOM PabOTHI;
* OCO3HAHHBIHN BBIOOP MPOPHILHOTO 00YUEHUSI.

OO1mas xapakTepucTUKa MPOrpaMMbl BHEYPOUHOU AesTebHOCTH «Du3rka BOKpYT HAC»



[Iporpamma «®u3nMka BOKPYr HAcC» OTHOCHTCA K O0OIIe WHTEIUICKTyalbHOMY HaIpaBJICHUIO
BHEYPOYHOU JIEATEIBHOCTH.

[Iporpamma coOmEpkKHUT, C OTHOM CTOPOHBI, MaTepuan Mo Oonee yrayOIEHHOMY H3YyUYEHUIO
M3JIaraéMoro B IIKOJBHOW TporpamMme u30paHHOTO paszjena, ¢ APYrod — MpeanojiaracT HU3ydeHHe
TaKUX BOMPOCOB (PU3UKHU, KOTOPHIE HE BXOSIT B IIKOJBHBINA KYpC, HO MOBBIMIAIOT HAIEKHOCTh 3HAHUH,
VIOPOIIAIOT TMOHUMAaHWE M YCBOCHHME y4eOHOW HH(]OpMAIMM Ha CIEAyIOIIell CTyHmeHUu OO0ydeHHs.
[Iporpamma MO3BOJSIET OCYIIECTBIATH HIBPUCTHUECKHE MPOObI U CHOPMUPOBATH MPAKTHUECKYIO
JeSITeIbHOCTh IIKOJBHUKOB B M3yd4aeMOi 00JIacTH 3HAHUH.

Pa3BépTriBaHne coMiepkaHUs 3HAHUM B IPOTpamMMe CTPYKTYPHUPOBAHO TaKUM 00pa3oM, U4TO M3yUeHUE
BCEX TMOCJEAYIONUX TeM obecreunBaeTcs MPpeAbIAyIIMMU, a MEKy YaCTHBIMU U OOITUMHU 3HAHUSIMHU
IIPOCIICIKUBAIOTCA CBA3H.

[Iporpamma cocTouT w3 4 IOCTATOYHO CAMOCTOSITENBHBIX TEMAaTHUECKUX MOIynel. MomynbHas
CTpYKTypa Kypca, IudQepeHuupoBaioch 3aJaHUil MO3BOJIAIOT BapbUpOBaTh COACpPKAHHME Kypca B
COOTBETCTBUU C OCOOCHHOCTSMH YYEHHUYECKOTO0 KOHTHHIEHTa (COCTaB Y4eOHOW TpPYIIIbI, YPOBEHb
3HAaHMM, 00YJarONINXCA), HATMYKS 000pyTI0BaHUS.

JlocTrKeHNE CONMATBHO-TICUXOJIOTHYSCKUX IeIe 00ecrieunBaeTCsl OpraHu3aiueid paboThl B MaJlbIX
rpynnax. KoJjekTHBHAsI AESITEIBHOCTh MO3BOJSET Pa3BUBATh y OOYYAIOIIUXCS KOMMYHHUKATHBHBIC
KauecTBa. BBITIONHEHUE TPYyNmoW MPAKTUYSCKUX 3aJaHHi 00ECIeUMBaET pealli3alii0 OCHOBHBIX
MOJIOXKCHHUH MeTo1a MaTbIX TpyI. COCcTaB MaJbIX TPYII MOXKET MEHSIETCS TIPH MEePEX0/ie K U3yUEHHUIO
CIEIyIOIIEro Moaysid. OTo olecneyrBaeT Oo0jee YCHEHIHYI0 COLUANIM3ALUI0  00YyJaroluXcs.
[IpoekTHast AESATENBHOCTh NMPEAYCMAaTPUBAET IMOUCK HEOOXOIUMOU HeaocTaroued HHpopMmanuu B
SHIUKJIONEINAX, CIIPAaBOYHUKAX, HAYYHO-TIONYJIIPHOM tuTeparype, B IHTepHeTe u ap.

O6yqaloma;1 ACATCIIbHOCTDL IIcJarora 3aKJIr4acTCsa B CO3JdHUHU OPraHU3alMOHHO-IICAArOTHYCCKUX
YCHOBHﬁ JUIA yqe6H0'H03HaBaTeHBHOﬁ ACATCIIBHOCTU YYCHHKOB, B OKAa3aHUU UM MeJaroruyeckom
MMOAACPIKKH nu METOIUYCSCKOM IIOMOIIIH, O6€CHG‘-II/IBaIOHII/IX rapaHTUpPOBaHHOC peICHUC
AANOTAKTUYCCKHX, PA3BUBAIOIIUX U BOCIIUTATCIIBHBIX 3a1a4.

®u3uka - HKCIEpUMEHTAIbHAs HayKa, W3ydyarollas MPUPOAHbIE SBJICHUS ONBITHBIM ITyTEM.
[loctpoennem TeopeTudyeckux Mojeneil ¢uznka gaetr oObsCHEHHE HaOMI0AaeMbIX SBJICHUI,
dopmynupyeT (GuU3MYECKHE 3aKOHbI, MPEJICKa3bIBAET HOBBIE SIBJICHUS, CO3JA€T OCHOBY JUIS
MPUMEHEHHS] OTKPBITHIX 3aKOHOB NMPUPOJBI B YeIOBEUECKON mpakTuke. [losTomy mpu opraHuzanuu
3aHSATHUM 1O BHEYPOUHOH JEATENbHOCTH OOJIbIIOE BHHUMAaHHE YIENAETCAd HKCIEPUMEHTATbHBIM
METOJIaM HCCJEAOBaHMs, YTOObI pa3BUBaTh Yy OOYYalOIIUMXCSl HaBBIKK Y4e€OHOM, MPOEKTHO-
HCCIIEI0BATEIBLCKON U TBOPYECKOMN AEATEIIbHOCTH.

MexxnpeaMETHbIE CBS3M, PEAIM3YEMbIE NPOTrPaMMON BHEYPOYHOM AesATeNbHOCTH «Dusuka BOKpyr
Hac»:

Marematuka: rpadyKu, pelieHrne 3a1a4, IPOICHTHI.

buonorust: >xuBbIe opraHu3Mbl, OMOJIOTHYECKasE ONTHKA, KJIETKa, Onocdepa.
XuMHS: COCTaB U CTPOCHUE BEIIECCTRA.

['eorpadus: MmeToabl M3yUEHUS KIMMaTa U HEJlp 3eMJTIH, aTMOC(hepHI.

DKoJIOTHS: 3arps3HEHNE aTMOC(]Ephl, IKOJTOTHISCKUE TIPOIIECCHI, TAPHUKOBBIN 3P deKT, orocdepa.



1. Onucanue Mecta yueOHOTO MpeaMeTa B y4eOHOM IIaHe

B yue6noMm mmane MKOVY «TpaBsHckas cpemaHss oOmieoOpa3oBaTenbHas IIKOIA» HAa BHEYPOUHYIO
nesTebHOCTh 1o (pu3uke B 10- X kmacce BoimeseH 1 yac B Hexenmto. CoTylacHO KaleHAapHOTo rpaduka
Ha 2020/2021 npenycmorpeHo 35 ydeOHbIXx Hemenb. Cpok peanu3aludyd MporpaMMbl — 1 Tog.
Hampasnenue BHEYpOUHOI A€ITENEHOCTH- OOIIE MHTEIIEKTyalIbHOE.

2. ConeprxaHre y4eOHOTO Kypca

CopepxaHue Kypca Ka4eCTBEHHO OTJIMYaeTcs OT 6a3oBoro Kypca ¢pusuku. Ha ypokax 3akoHs! pusuku
paccMaTpUBAIOTCS B OCHOBHOM Ha HEXHBBIX 00BbekTax. OJHAKO OYEHb Ba)KHO, YTOOBI Y ydalIUXCS
MOCTETICHHO CKJIAJIBIBAINCH YOCKACHHUS B TOM, YTO, IPUUMHHO-CIEACTBCHHAS CBSI3b SIBJICHHN MMEET
BCEOOINI XapaKTep U YTO, BCE SIBICHHUS, POUCXOIAIINE B OKPYKAIOIIEM HAC MUPE, B3aMMOCBS3aHBI.
B kypce paccmaTpuBarOTCS BONPOCHI, HampaBleHHbIE HAa pa3BUTHE UWHTepeca K (QuU3HKE, K
AKCIIEPUMEHTAIBHON ACATETLHOCTH, (DOPMUPOBAHNE YMEHHI pabOTaTh CO CIPaBOYHON JTUTEPATypOH.
Bo Bpemst m3ydeHus kypca «®Pusmka BOKPYr Hac» peldsiTa MONY4arOT BO3MOKHOCTH TMPOBOJUTH
WCCIIeIOBATEIHCKUNA TPOEKT MO JI0O0OMY U3 BhIOpaHHBIX HampaBieHWWA. Ha HMTOTOBBIX 3aHATHAX
oOyyaronirecs BbICTYNAIOT U 3allUIIAI0T CBOU IPOEKT.

3J'IeK’I‘p0MaFHI/ITHI>Ie SIBJICHHUSA — 8 YacoB

DnekTpocTaTuyecKue 3apsnbl. beiToBBIE 3nekTponpubopsl. JloMarmHss 3IeKTponpoBoika. TexHuKa
0e30MmacHOCTH Tpu paboTe C «OBITOBBIM DJIEKTPUUSCTBOMY». 3HAKOMCTBO ¢ pabOTOW MHIWKATOPHOU
OTBEPTKOM, INEKTPUUECKUM TECTEPOM; MCCIEJOBAHUE KBAPTUPHON MPOBOJKHU Ha IMOKapOOINACHOCTD,
COCTaBJICHUE MPUHLUINAIBHON W MOHTaXKHOM CXEMbI 3JIEKTPOIPOBOJKH, OCHOBBI 3JIEMEHTAPHOIO
PEMOHTA OBITOBBIX JIEKTPONPUOOPOB. DIEKTPUUECKUE CBOICTBA TeJla YeI0BEKa. brolanekTpuuecTso.
DOTOpELENTOPSHI., IEKTPOPELENTOPHI, BH03IEKTpHYECTBO CHA.

MarsauTHoO€ 1oJie U )KUBbIS OpTraHU3MBI. Hcnonp30BaHue MarHuTOB B 6I>ITy. HMcnonp30BaHue MarHuTa
KaK MCTAJIJIOUCKATCJIA.

Pa):mo. TeﬂeBI/I,HeHI/Ie. Bnusuue QJICKTPOMAIrHUTHOT'O U3JIYUCHHUA Ha JKHUBOU OpraHu3M. I/ICCJIG,I[OBaHI/IC
HHTCHCUBHOCTHU  DJICKTPOMArHUTHOI'O  HU3JIYUYCHUS BHGKTpOGBITOBBIX HpI/I60p0B C IIOMOIIBIO
pCHTFCHOBCKOﬁ IIJICHKU.

Mexanndeckue KojieOaHus U BOJHEI - 2 yaca

Mexanuueckue konebanuss U 4enoBek. Ilpoucxoxnenue OuoputmoB. Cepaue U 3BYKH,
COIPOBOXKIatoIMe pabOTy cepAla U JeTrKuX, ux 3anuck. Crerockonu poHeH10cKoN. BricTyknBanue —
KaK OJIMH U3 CIIOCOOOB OINpPE/IEICHUs pa3MEPOB BHYTPEHHUX OPraHOB M UX COCTOSHUS.

3ByK Kak CpEJCTBO BOCIHpHATUS M nepenaun uHpopmanuu. Opran ciayxa. OOnacTh CIABIIIUMOCTH
3ByKa. ['0110c0BOI1 amnmapat yesnoBeka. XapakTepUCTHKHU rojioca 4eloBeKa. YIbTpa3ByK U MH(Pa3BYK.
@u3HYECKUE OCHOBBI YIbTPA3BYKOBOI'O HCCIIEIOBAHUS YEJIOBEKA. 3BYKU ITPUPOJIBI.

TerutoBeIC ABIICHUA - 9 YacoB

Bunet temnonepenaun B ObiTy. duddysus. Kunenme. Bompocsl 6e30macHOCTH B TEIUIOBBIX
npoueccax. CnocoObl H3MEpeHHs TeMmIepaTypbl. TepMoperyiasTopbl. 3HAadeHHE 1BeTa IS
opopmiieHHsT OBITOBBIX MPUOOPOB, TMOCYJbI; MPOBEpKa palbOThl BEHTWISALHMM, apOMaTH3ALIUS
MOMEILIEHUS, M3TrOTOBJIEHUE BOJIOCSHOTO TurpomeTpa. HachlllleHHBIM, HEHACHIIIEHHBIN map.
BnaxHocTh. 3HaUeHHE TEMIIEPATYpPHOTO PEKMMA U BIAKHOCTHU JJIs KU3HEIEATEILHOCTH YEJI0BEKa.



Onrtuueckue aBjeHud - 14 gacos

®otomeTrpusi. CBETOBOM MOTOK. 3aKOHBI OCBEIICHHOCTH. 3aKOHBI TEOMETPUUECKON ONTUKHU. 3epKaJIo.
[TocTpoenune m300pakeHUs B TUIOCKOM 3€pKajie M B CHUCTEME 3epKal. TOHKas JMH3a: HaXOXICHHE
o0wvekTa mo xoxy Jydeit. ®opmymna ToHKO# MuH3BL. CTpoeHUE T1a3a denoBeka. OU3ndecKrue OCHOBBI
3peHmsi denoBeka. JledeKkTsl 3peHus W CcrmocoObl WX HCIpaBieHusA. PacdeT mapaMeTpoB JMH3BI U
n3o0pakeHus. CreKTpalbHas W JHEpPreTHYecKas YyBCTBUTEIBLHOCTh TuMa3a. [lomHOe BHYTpeHHEe
orpaxeHne. BonHoBas ontuka. Jlucnepcus cBera. Mutepdepennus u audpaknus ceeta. CBEeTOBBIC
SIBJICHUSI B TIPUPOJIE.

3amuTa NpoeKkToB — 2 yaca

BHeypouHasi [eATENbHOCTh TpEANoyiaracT OOJBIIYI0 CaMOCTOATENBHYI0 paboTy  ydaluxcs.
Teopetnueckuii Martepwan HODKEH OBITh HEpa3pblBHO CBsi3aH ¢ Tnpaktukoil. [lpm mombope
JUJAKTUYECKOTO MaTepualia HCIOJIb30BaTh 3aJaHUs BCEX BHUJOB M ypOBHEW. Bce mnpakthueckue
paboThl TpOBOAATCA Oe3 ykKazaHWW K paboTe, YTOOBI BBHITTONIHCHUE 3aJaHUN OBLIO TBOPYCCKUM
nporeccoMm. B ciydae 3aTpynHeHHI HEOOXOAMM WHIWBUIYAJTBHBIA MTOIX0/I, KOTOPHIN 3aKITI0YacTCs B
WCIIOJIb30BAHUH KPAaTKOTO WJIU TOJApOOHOTO ommcanus padoTel. O0BEM MaTepHaia U3y4aeMbIX TeM
3aHATHN U KOJIMYECTBO OTBEIEHHBIX HA 3TO YaCOB ONPEECIAETCSI CAMUM YUUTEIIEM.

[Tprembl 1 MeTOIBI pabOTHI, KOTOPBIC MIIAHUPYIOTCS MPH PEATU3AINH POTPAMMBI:
-CaMOCTOSITeJIbHBIC PAOOTHI C ICTOYHUKAMH MH(POPMAIINH;

-YCTHBIE COOOLIEHUS yYalIuXcs ¢ MOCIENYIOLEN JUCKYCCHUEH;

-3BpUCTUYECKUE Oecebl;

-3JIEMEHTBI UTPOBBIX TEXHOJIOTHIA;

-BBITIOJIHEHUE SKCIEPUMEHTAIBHBIX U MPAKTUYECKUX paloT 0 TEIIIOTE,

OIITHKE;

-paboTa ¢ AUIaKTUYECKUM MaTepuajoMm;

-CaMOKOHTPOJIb YYalIUMUCS CBOUX 3HAHHI 110 BOIIPOCAM I TOBTOPEHHUS.

3. [IporpammHoOe 1 yueOHO-METOIUYECKOE 0OecTieueHne

1. boraanoB K.H). «®u3umk B roctax y buonora» M, Hayka, 1986;

2. Kabapauh 0.9 «BHeypoyHasa paboTta no ¢pusmke» M, MpoceelteHne 1983;

3. NepenbmaH «3aHMMmaTenbHaa ¢mnsmnka» 1-3 yactb M, Hayka 1980;

4. Tapacos /1.B dusumka B npupoae M, NMpocseuweHne 1988;

5. CmupHoB A.M., 3axapoB O.B. Becénbit 6an u BAYMUYMBbLIN YpOK: Pu3nyeckne 3agaum c
nvpuyeckumu ycnosmamu. - M.: Kpyrosop, 1994;

6. Yconbues A.M. 3agaum no ¢pmM3nKe Ha OCHOBAHUM NUTEPATYPHbIX CIOXKETOB. - EKaTepuHbypr: Y-
dakTopwusa, 2003;

7. EHoxoBuy A.C. CnpaBOYHMK No dU3nKe n TexHuke. - M.: MNpocseweHune, 2006;

8. «Mo3Hal camoro cebs» / bubaunoteka «Mepsoe ceHTABpA» cepua «dusmKka» Bbinyck No26
2009;



9. KnukouH U.K. Pacckasbl o pusmnke n pusmkax // bubnamorteuka «KsaHt». Bbin. 53. M.: HayKa; ra.
pea. du3.-mat. uT., 1986;

10. NanbnepwTenH J1. 3aHMmaTenbHaa pusnka». - M.: PocmaH, 1998;

11. Mapos M.A. NMnaHeTbl ConHevyHom cuctembl. — M. Hayka, 2011;

12. Tut Tom HayuyHble 3abaBbl. Pu3KnKa: onbiTbl, GOKYCbl U pa3BiedyeHusa: nep. ¢ ¢p. - M.: ACT:
Actpensb, 2007;

13. Yokep 0. dusnyecknin penepsepk. - M.: Mup, 1979.

14. NNeoHosuy A.A. dusmnyeckni Kanengockon. - M.: bropo KeaHTym, 1994;

15. ApakensH M.K., BalHwTenH J1.M. IneKTpobe3onacHOCTb B KUAbIX 3aaHUAX.- M.:
JHeproatomusaat 1983;

16. TynbumHcknim M.E. C6OpHUMK KavyecTBEHHbIX 33434 no ¢usuke. M.: «lpocseweHne» 1965;

17. OdpaHoBa W.J/1. 3aHMMmaTenbHble Bevepa No Ppusmke B cpegHen wrone. M. «lpocseleHme,
1990.

TexHuveckue cpeacTBa0OyICHHUS

Komnbiorep ¢ Beixogom B HWHTEpHET, MyJabTUMEIUUHBIA mpoekTop. Komrmuiektsl yueOHO-
n1abopaTopHOTo 000pYAOBAHUE IS MPOBECHUS TPAKTHIECKUX PadOT.

HaFHHHHBIe rnmocoous. Ta6J'II/IIII)I, MAaKCThI, HCP’ICTBYIOHII/Ie MOZACINU, TICHATHBIC W HNHTCPAKTHUBHLIC
IJIaKaThI 11O U3Yy4YaCMbIM TCMaM

4. [InanupyeMsble pe3yabTaTbl OCBOEHHS YU4EOHOIO MpeaMeTa, Kypca

[Inanupyemble pe3ysbTaTbl OCBOEHHS MPOTrpaMMbl HAIpPABICHbl HAa pPa3BUTHE YHUBEPCAJIbHBIX
y4yeOHbIX JeWcTBUM, yueOHOM u oOuienonb3oBarenbckoit MKT-koMnereHTHOCTH 00yYarommxcs,
OIbITa MPOEKTHOM AEATEIbHOCTH, HaBBIKOB Pa0OThI ¢ HHPOpMaLUEH.

JINYHOCTHEIE:

: C(l)OpMHpOBaHHOCTB IMO3HABATCIIbHBIX MHTCPCCOB K HpaKTquCKOﬁ 151 HpOGKTHOﬁ JCATCIBHOCTH U
OCHOB COIIMAJIBHO-KPHUTUYCCKOIO MBIIIJICHUS Ha OCHOBC PA3BUTHUA MHTCIUJICKTYAJIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEM YUauuxcs;

* YOeXIeHHOCTh B BO3MOXXHOCTH MO3HAHUSI IPUPO/IbI, B HEOOXOAUMOCTH Pa3yMHOT'O MCIOJIb30BAHUS
JOCTHUKEHUIN HAyKU U TEXHOJIOTUH AJIs JalbHEHIIEero pa3BUTHS Y€JT0BEYECKOT0 OOLIEHHS, YBAXKEHUE K
TBOPLIAM HAYKH U TEXHUKH, OTHOLIEHHUE K (PU3UKE KaK K DJIIEMEHTY OOLIeUeIOBEYECKON KYIbTYPbI;

- CaMOCTOSITEIbHOCTh B NMPUOOPETEHUH HOBBIX 3HAHUW M MPAKTHUECKUX YMEHHI MOHMMaHUU X
3HAYEHUs I JAIBHEUIIET0 U3YYEHUsl €CTECTBEHHBIX JUCLUILINH;

MotuBanust  oOpa3oBaTebHOM  ACSATEIBHOCTH  IIKOJHBHUKOB HAa  OCHOBE  JIMYHOCTHO-
OPUEHTUPOBAHHOTO MMOJIX0/1a;

* YMEHHUHU OMNPENEATh TPAHUIBI COOCTBEHHOTO 3HAHUS U HE3HAHMS; Pa3BUTUU CIOCOOHOCTH K caMo-
OLICHKE (OIICHHBATh COOCTBEHHYIO YUEOHYIO AESTENbHOCTh: CBOU JOCTHXKEHHS, CAMOCTOSTEILHOCTD,
WHUIMATUBY, OTBETCTBEHHOCTh, IPUYUHBI HEYay);

@OopMUPOBAHUE IIEHHOCTHBIX OTHOLIEHWM JpYr K JPYry, YYWTENI0, aBTOPaM OTKPBITUH U
M300peTeHUl, pe3ysibTaTaM 00ydeHHUs.



dbopMUpOBaHUE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHWHM U COTPYAHHYECTBE CO
CBEPCTHUKAMU U YUUTEIIEM;

- ycBoernue Th mpu mpoBeaeHNN MPaKTHIECKUX PadoT,

dhopmupoBaHue OEPEKHOTO OTHOMIECHUS K IITKOJIFHOMY 000pYI0BaHHUIO.
MeranpeameTHble:

B cepe perynatuBHBIX yHUBEPCATBHBIX Y4€OHBIX NEHCTBUN:

- OBnajieBaTh HABBIKAMH CaMOCTOSTELHOTO MPUOOPETEHUsT HOBBIX 3HAHWW, OPraHHU3alMU y4eOHOU
NEATEIbHOCTH, INOCTAHOBKA IIEJIEH, IUIAHUPOBAHUSA, CAMOKOHTPOJISA M OLEHKH PE3YyJbTAaTOB CBOECHU
NEATEIIbHOCTH, YMEHUSIMH NPEABUIETh BO3MOXKHBIE PE3YJIbTaThl CBOMX JCHCTBUN;

ITonumatn pasiuuAa  MCEXAY HCXOJIHBIMH (l)aKTaMI/I U TUIIOTE3aMHU JIA HUX O6’LHCH€HI/I$I,
TECOPETUIYCCKUMHU MOIACTIEIMH M PCAJIbHBIMH O6’bCKTaMI/I, OBJIaACBAaTh YHHUBCPCAJIbHBIMU y‘{C6HLIMI/I
I[Cf/iCTBI/ISIMI/I Ha IpHUMEpax THUIIOTE3 A OOBSICHEHUSI H3BECTHBIX (1)3,KTOB u BKCHCpHMCHTaHBHOﬁ
IIPOBCPKU BBIABHUI'ACMBIX I'MIIOTC3, paBpa60TKI/I TCOPCTUICCKUX MOJICHCﬁ IMponIcCCoB NN HBHCHHﬁ;

B cepe no3naBaTenbHBIX YHHBEPCATBHBIX YI€OHBIX JCHCTBUM:

dopmMupoBaTh yMEHHsS BOCIHPUHUMATh, IepepadaThiBaTh U TMPEJICTABIATh HHPOpPMAIUIO B
CJIOBECHOM, 00pa3HOW, CMMBOJIMYECKOW (popmax, aHAIM3UPOBATh U IepepadaThiBaTh NOJYYEHHYIO
MH(POpPMAILIMIO B COOTBETCTBUU C IIOCTABJICHHBIMU 3aJa4aMH, BBIJEISTbH OCHOBHOE COJEp’KaHUE
IPOYUTAHHOI'O TEKCTA, HAXOUTh B HEM OTBETHI HA IIOCTABIIEHHBIE BONPOCHI U U3JIAraTh €ro;

* BBIJIBUTATh TUIOTE3bI, OCYIIECTBISATh UX IMPOBEPKY, IMOJIB30BATHCS OMOIMOTECYHBIMU KaTaJlOTaMH,
CHEIUATBHBIMU CIPABOYHUKAMH, YHHBEPCAJIBHBIMU SHIMKJIONEIUSAMHU /Il TTOMCKa WHpOpMaIuu 00
o0OBeKTax.

- [Ipnobperath OMBIT CAMOCTOSITEILHOTO MOUCKA, aHAK3a U 0TOOpa MH(OPMAIIMU C UCTIOIb30BAHUEM
Pa3IUYHBIX MCTOYHHKOB, U HOBBIX MH(GOPMAIMOHHBIX TEXHOJOTHUW MJisi PEIICHUs] MO3HABATEIbHBIX
3a1a4;

OcBauBaTh NpuUeMbl JACUCTBUM B HECTAHAAPTHBIX CHUTYallUAX, OBJIAAE€BaTb SBPUCTUUECKUMU
METOJIaMHU pEIIeHUs PoOIeM

B cepe kOMMyHUKAaTUBHBIX YHUBEPCATIbHBIX YUCOHBIX AEUCTBUI:

- Pa3BuUBaTh MOHOJIOTUYECKYIO U JUATIOTHYECKYIO peUb, YMETh BbIpaXKaTh CBOM MBICIU U CIIOCOOHOCTH
BBICJIYIIMBAaTh COOECETHUKA, IOHUMATh €ro TOUYKY 3pEHUs, IPU3HABATh MPABO APYroro yejaoBeKa Ha
€ro TOYKY 3pEHUS, IPU3HABATH IIPABO JIPYroro 4eJ0BEKA HA HHOE MHEHUE;

®opmupoBaTh yMeHUsi paboTaTh B TPYIIE C BBIIOJHEHHUEM pA3IMYHBIX COLUAIBHBIX POJEH,
MPEICTaBIATh U OTCTaUBAaTh CBOU B3IJIAIbI U YOSXKIEHNUS, BECTU JUCKYCCHIO.

[IpenmerHsie:

- GopMHUpPOBaATH MPEJICTABICHUS O 3aKOHOMEPHOU CBSI3M M MO3HAHMS MPUPOJBI, 00 00BEKTUBHOCTU
HAy4YHOTO 3HAHHUA;, O CUCTEMOOOpa3yomie poiu GU3NKU Ui Pa3BUTHS JAPYTUX €CTECTBEHHBIX HAyK,
TEXHUKA M TEXHOJIOTHI; O HAay4HOM MHUPOBO33PEHHHM KaK PE3ylbTaTe W3y4YEHUS OCHOB CTPOCHHUS
MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;



®opmMUpOBaTh MEPBOHAYAIBHBIE MPEICTABICHUS O (PUIUYECKON CYHUTHOCTH SBJICHHM MPUPOIBI
(MEXaHWYECKUX, TETUIOBBIX, AMEKTPOMAarHUTHBIX U KBAaHTOBBIX ), BUJAX MaTepuu (BELIECTBO U TOJE),
IBMDKCHUH KaK CIOCOOE CYIIECTBOBAHUS MAaTEPHH; YCBaWBAaTh OCHOBHBIE HMJEH MEXAaHHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUS O CTPOCHHMH BEILECTBA, JIEMEHTOB JIEKTPOJAMHAMUKU M KBAaHTOBOU (DM3HKU;
OBJIJICBAaTh MOHATUIHBIM aMIMapaTOM U CHUMBOJIUYECKUM S3BIKOM (PU3UKH;

- [IpuoOpeTaTh ONMBIT MPUMEHEHHS HAYYHBIX METOJIOB MMO3HAHUS, HAOMIOICHHS (PU3HUYCCKUX SBICHHUM,
MPOCTBIX IKCIEPUMEHTAIBHBIX UCCIICIOBAHNMN, MPSMBIX U KOCBCHHBIX U3MEPECHHI C MCITOJIb30BAHUEM
AHAJIOTOBBIX W IM(PPOBBIX HM3MEPUTEIBHBIX TPUOOPOB; MOHUMATH HEM30EKHOCTH MMOTPEIIHOCTH
TO00BIX U3MEPEHUH;

- Oco3HaBaTh HEOOXOIUMOCTD IPUMEHEHHUS TOCTIKCHUN (U3UKH U TEXHOJOTHH TSI PAIlHOHAJILHOTO
MPUPOJIONOJIL30BAHMS,

OBiazeBaTh OCHOBaMH O€30MAaCHOIO HCIIOJIb30BAaHUS €CTECTBEHHBIX M  HCKYCCTBEHHBIX
AJNEKTPUYECKUX W MArHUTHBIX IOJICH, DJICKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX H
MCKYCCTBEHHBIX HOHHU3HPYIOIIMX H3JIYYCHHH BO H30€KaHWE HUX BPEIHOIO BO3JCHCTBUS Ha
OKPYXKAIOIIYIO CPEAy U OPTaHU3M YeIIOBEKa;

Pa3BuBaTh yMeHHE TUIaHUpPOBaTh B TOBCEAHEBHOW JKU3HM CBOM JCWUCTBHUS C TMPUMEHEHHEM
MOJIYYCHHBIX 3HAHUN MEXaHUKH, HIEKTPOIUHAMUKHA, TEPMOJUHAMUKH U TETUIOBBIX SBICHUN C IEIBIO
cOepeKeHUs 3/I0POBBSI;

cI)OII)MI/IpOBaTI:o nNpeaAcCTaBjICHUA O HEpAMOHAJIbHOM HCIIOJIb30BAHUHU IIPUPOIAHBIX PECYPCOB U
OHCPIrur, O 3arpsA3HCHUU OKPY)KaIOIHeﬁ Cpeabl KakK CICACTBUM HCCOBCPHICHCTBA MAIIWH H
MCXaHHU3MOB.

[IpumepHOE TEMAaTHYECKOE MIIAHUPOBAHUE Kypca “DPu3uka BOKpYr Hac”

10 xnacc (1 gyac B Heneno)

/1 Tema KonuyecTBo yacoB JlaGopatopHbie pabOTHI
1 DJIEKTPOMArHUTHBIC SIBJICHUS 8 1
2 MexaHnnueckre KoieOaHus! ¥ BOJTHBI 2 -
3 TerioBbi€ SIBICHUS 9 3
4 OnTuyeckue sBJICHUs 14 4
3) 3ammra NpoeKTOB 2
Bcero 35 8

Nen/n | Tema
dneKTpomarHuTHble asneHuA (8 yacos)

1 dNeKTpUYeCcKMe 3apaapl N KUBble OPraHM3Mbl. BanaHWeE snekTpuyeckoro nons
Ha *KMBble OpraHM3mMbl. BUoanekTpuyecTso.

2 NabopaTtopHasa paboTta «OnpeaeneHne sNeKTPUYECKOro CONPOTUBAEHUA TKAHEN
yesioBeKa»

3 MpupoaHbie N UCKYCCTBEHHbIE dN1eKTPUYECKMe TOKM.

4 NcTopus sHepreTkK. IHeprua sNeKTPUYECKOro TOKa U ee UCNOo/Ib30BaHMe.




5 KoHdepeHumna  «InekTpuyeckme cetm  nNpobnembl U NEPCNEKTUBLI.
AnbTepHaTUBHbIE NCTOYHMKM SHEPTUNY

6 MarHuTHoe none 3eM/In 1 ero BAUAHME Ha YeNoBeKa.

7 CBOMCTBA 3/IEKTPOMATHUTHbIX BOJIH HU3KOM YaCTOTbl. PaANOBO/IHbI U YENOBEK.

8 Buonornyeckme cBoCTBa 3/1EKTPOMArHUTHBIX BOJIH BbICOKOWM YacTOTbI.
MexaHuyeckue KonebaHua 1 BosHbl (2 yaca)

9 KonebaHusa 1 BoNHbI B *KMBbIX opraHnamax. KonebaHusa n yenosek. buoputm.

10 3BYK KaK CpeacTBO BOCMPUATUA W nepegaynm uHPopmaumu. YNbTpasByK WU
NHpPa3BYK.

Tennosble aABneHuA (9 yacos)

11 JHeprua TonauBa. TennosHepreTuka. BamaHme TemnepaTypHbIX YCNOBUMA Ha
M3Hb YenioBeKa.

12 JNlabopatopHasa paborta«M3meHeHMe TemnepaTypbl Belw,ecTBa Npu nepexoae C
TBEpAOro B rasoobpasHoe cocToAHue. [locTpoeHue rpadurka 3aBUCMMOCTU
TemnepaTtypbl Tena oT BpeMeHu»

13 Tennosoe 3arpasHeHne aTmocdepbl. PeweHne 3agau.

14 Buabl TpaHcnopTa. lpuMmeHeHWe pasfinyHbIX BMAOB TPAHCMNOPTA B Hawem
pernoHe. BanaHue paboTbl TENNIOBbIX ABUTATENEN HA SKONOTUYECKME NPOLLECChI.

15 Kpyrneini cton: «M3meHeHWe KAMMATa - NAPHUKOBLIM 3pdeKkT u rnobanbHoe
noTensieHMe Kanmmara».

16 Tennosble Npouecchl B Tese YeNoBeKa.

17 JNlabopatopHaa  pabora«OnpegeneHve  AbixaTenbHOro 06bEMa  Nerkux
yenoseka» JlabopatopHasa pabora«OnpeaeneHne gaBneHUA KPOBU YeNOBEKAY

18 PeweHne akcnepumeHTanbHbIX 3343a4. (OcHoBHOe ypaBHeHne MKT, KonmyecTBo
BellecTsa)

19 PeweHne skcnepMmeHTanbHbIX 3aga4. (YpaBHeHWEe COCTOAHUA MAEeaNbHOrO rasa.
BnarkHocTb Bo3ayxa)

Ontuueckue asnenunsa (14 yacos)

20 doTomeTpuAa. CBeTOBOW MOTOK. 3aKOHbl oOCBeweHHOoCcTU. JlabopaTtopHas
pabora«OnpeaeneHne ypoBHA OCBELLEHHOCTM B Kaacce»

21 NckyccTBeHHOe ocBelleHue. Buabl sneKTpuyecknx namn.

22 3epKanbHoe n pacceaHHoe (andodysHoe) OTpa*keHue cBeTa.
JKcnepumeHTanbHasapabora: «MocTpoeHne n3o06parkeHns B NIOCKOM 3epKane.

23 JKcnepumeHTanbHasa pabora:“MHorokpatHoe u3obparkeHne npegmeta B
NAOCKUX 3epKanax”

24 NnH3bl. Thas Kak onTuyeckaa cuctema. [ledpeKrbl 3peHus.

25 MocTpoeHne n3obparkeHns B cMcTeme 3epKar.

26 MNone 3peHuna.

27 Cnocobbl ucnpasneHma gedeKTos 3peHus.

28 NabopatopHaa paborta: «OnpegeneHne GOKYCHOro PaccToOAHMA U ONTUYECKOM
CUNbl O4YKOB» PelleHne sKcnepmMeHTaibHbIX 3343Y.

29 CBeToBble fIBNEHUA B NpUpose (paayra, MMpaxu, rano).

30 OnTunyeckmne UNNO3UU HaLLEero 3peHuns.

31 Buonornyeckaa ontuka. (MuBble 3epKana, rnas-TepMoOMeTp, pacTeHus -
CBETOBO/bl).

32 *uneoi cet. (CBeyeHUe MopsA, CBETALLMECS OPraHU3Mbl, XEMUNIOMUHECLLEHLMSA,

6uontomMmnHecULeHUMA).




33 JKkonornyeckne npobnembl M obecneyeHme yCTOMUMBOCTM  BuUocdepbl,
CBA3aHHbIE C pacCcesHWEM M NOr/IoWeHMeM cBeTa.
3awuTa npoekTos (2 yaca)

34 3awmnTa NPoOEKToB

35 3awmnTa NPoOEKToB
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