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AHHOTAIMA

Pabouas mporpamMmma BHEYpOUHOH AesiTebHOCTU «Mup hu3ukm»
peanu3yeT OCHOBHYIO  00pa3oBaTEIbHYIO nporpaMMy CpeIHEro
oOpa3oBanus .B  mporpamme mpeaycMOTPEHBI BO3MOKHOCTH JIJIS1 Pa3BUTHS
OCHOBHBIX BHJIOB JICATEILHOCTH O0YUYaAIOIMIUXCS B COOTBETCTBUH C MX BO3PACTHBIMHU
0COOEHHOCTSAMH.

B xone w3ydeHHs JaHHOTO Kypca, y4alluecss HE TOJBKO YIOBIETBOPSIT
CBOM 00pa3oBaTeibHbIE MOTPEOHOCTH, HO U TMOJY4YaT HABBIKU HCCIIEA0BATEIbCKON
JESATEIBHOCTH, MMO3HAKOMSTCS C METOJaMHU HCCIIE0BaHUSA B (PU3HKE W OWOJIOTHH,
MOJTyYaT KpaTKUE JaHHBIC O MEIWIIMHCKON 1 OnoJiormueckol anmnaparype. HaBoikwy,
NOJIYYCHHBIE TMpU paboTe ¢ U3MEPUTEIbHBIMH MPUOOpPAMU, BBITOJIHCHHE
NPAKTHYCCKUX Pa0OT M IMOCTAHOBKA JKCIEPUMCHTA MPUTOIATCS B JalIbHEUIICH
HAyYHO-TEXHUYECKOH JesaTeNIbHOCTH. OOBSICHEHUE OTICNBHBIX IPOIECCOB,
IIPOUCXOISAIINX B )KUBBIX OPraHU3Max Ha OCHOBE (PHM3NYCCKUX 3aKOHOB ITOMOKET M
YCTAaHOBHTh PUYUHHO-CIICJICTBEHHBIC CBSI3H, CYIIESCTBYIONIUE B )KUBOH U HEXKUBOH
npupojie, chopMUpyeT HHTEPEC HE TOJIBKO K (PU3UKE, HO M K HAYKE B IICJIOM.

[Iporpamma Kypca HOCHUT TPaKTUKO-OPUCHTUPOBAHHBIA XapakTep C
AJIEMEHTaMH HayYHO-UCCIIEIOBATEIbCKOM JEATEIbHOCTH U MOCTPOCH C OMOpPOH Ha
3HaHMSI M YMEHUS, TOJYYECHHBIE YYalIUMHUCA TpPU HM3y4YeHUU (U3UKH, XUMUH,
ouosnoruu.

Kypc “Mup ¢usuku ” sBASETCS WHTETPUPOBAHHBIM U MpeAroiaraeT
3HAKOMCTBO C OIPEACICHHBIM acleKkToM 0a30BOM Hayku - (U3UKA U
HAIPABJICHUSIMU HMCCJIEIOBAHUN, KOTOPHIE BO3HHMKIM Ha CTBHIKE (U3UKU XUMUH,
O6uonoruu, v HKooruu. OH CIOCOOCTBYIOT PACITUPEHHIO KPYTo30pa 00yUaromuxcs,
NOJIIEP>)KAHUIO HHTEpECa K U3YyUEHUIO (DM3UKHU M HATIPABJICH HA PEIICHUE THYHOCTHO
3HAYMMBIX JJI1 YYE€HUKA MPUKIAIHBIX 337a4. BKitoueHne B mporpaMMy BOIIPOCOB,
CBS3aHHBIX C (U3HKON YEIOBEKA, MO3BOJUT YYAIIUMCS MPOJBUHYTHCA MO MYTH
MO3HAHUS CaMHX Ce0s1, JIydIlle TOHITh MPUPOITY YeTIOBEKA U €T0 BO3MOKHOCTEH.

IHHosicHuTeIbHAS 3alIMCKA

AKTyaJIbHOCTD JTAHHOU IIpOrpaMMBbI oOycioBieHa
€e  METOJOJIOTMYECKON 3HAUYMMOCTBIO - Pa3BUTHE Y JIULUEUCTOB MOTHBALINU K
nzydeHuto pusukn. Kypc nmeeT ectecTBEeHHO-HAYYHYIO HATIPABICHHOCTD
OOIIEKyIbTYpHOTO ypoBHS. DU3MKa KaKk Hayka 0 HanboJee o0IuX 3aKOHAX
MIPUPO/IbI, BBICTYMAsl B KAUECTBE YU4E€OHOr0 MpeAMETa B IIKOJIE, BHOCUT
CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HAHUH 00 OKkpykaromem mupe. OHa pacKpbIBaeT
pOJIb HAYKH B SKOHOMHYECKOM U KYJIbTYPHOM Pa3BUTUU 00IIECTBA, CIOCOOCTBYET
(bOpMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHUS

®I'OC HOBOro MokoJieHus: TpeOyeT UCMOIb30BaHUs B 00Pa30BaTEILHOM
MPOLECCE METOJ0B U MPUEMOB MPOECKTHO-UCCIIEIOBATENBCKOMN AEATEIIBHOCTH.
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BxiroueHne mMeTona MpOeKTOB B OPTraHHU3ALMI0 BHEYPOUYHOU JEATEIBHOCTH
JAaeT MHOIO IPEMMYLIECTB M  IOJOKHUTENbHBIX pe3ynabTaTtoB. lIpoekTHas
NEATEIIBHOCTh JTaeT BO3MOXXHOCTb HHTETPUPOBATH TEOPETUUYECKUE 3HAHUSA U
MPaKTUYECKUE HABBIKM, NPHOOPETAaTh HABBIKM B3auUMOJEWCTBHsS B rpynne. Jlis
YYEHHMKA MPOEKT- 3TO BO3MOXXHOCTb TBOPYECKH PACKPBITHCS, NPOSBUTH Cce0s
WHIUBUIYAJIbHO WM B KOJUIeKTHBE. [IpoekT naer oOydarommmcsi ONBIT MOHUCKA
uH(popMalMi,  MPaKTUYECKOro  NPUMEHEHHs  OOy4YeHus,  CaMOpa3BHUTHS,
caMopealu3allii M CaMOaHajiu3a CBOEH [JEATEIIbHOCTH. 3HAHWS, YMEHUS H
YHUBEpPCAJIbHbIE YUeOHbIE ACHCTBUS, HEOOXOAUMBIE ISl OPraHU3aLUU MPOEKTHO-
MCCJIEeI0BATENbCKON JEATENbHOCTH B IIKOJE, B OyIyllleM CTaHyT OCHOBOM IS
OpraHM3alMy HAayYHO-UCCIEAOBATEIbCKOW AEATEIBHOCTH B BBICIIMX U CPEIHHUX
npodeccHOHaNbHBIX Y4YEOHBIX 3aBEJICHUSIX, IO3BOJSIOT CTaTh KOHKYPEHTHO-
CIIOCOOHBIMM Ha PhIHKE TPYy/Aa U B 100011 chepe npodeccnoHanbHON 1eITeTbHOCTH.
HeoOxonuMbIM yCIIOBHEM peanu3ali JAaHHOW TMpOrpaMMBbl SIBISIETCS
CTpEeMJIEHUE Pa3BUTh Yy OOYyYaIOIIMXCS YMEHUE camocTosTenbHO padotath, UKT-
KOMIIETEHI[MU, a TaK)K€ COBEPIICHCTBOBATH HABBIKM OTCTAMBAHUS COOCTBEHHOM
NO3ULIMH MO OMPEAEIEHHOMY BOIIPOCY.
eau kypca:

. 3HAKOMCTBO YYalIUXCs ¢ BAXKHEHIITUMU METOJIaMH TIPUMEHEHUS (PU3UIECKUX
3HAHUH Ha MPAKTHUKE;
. dbopMHUpOBaHUE TIEIOCTHON €CTECTBEHHOHAYYHOM KapTUHBI MUPA YUaIIUXCS.

3amayu Kypca:
. pa3BHUTHE TO3HABATEIHLHOTO WHTEpeca, MHTEIIEKTYalIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH JIMIIEUCTOB B MPOIECCE CAMOCTOSITENIBHOTO MPUOOpETEHNUs 3HAaHUH C
UCIIOJIb30BAaHUEM PA3IMYHBIX HCTOYHUKOB MH(MOpPMAINY;
. MOBBIIICHUE  HWHPOPMAITMOHHOW, KOMMYHUKATHUBHOM,  SKOJIOTHYECKOU
KYJbTYpPBI, OTIBITA CAMOCTOATEILHOMN JACSTEIIbHOCTH;
. COBEPIIIEHCTBOBAHUE YMEHHI U HABHIKOB B XOJI€ BBITIOJIHEHUS MPOTPaAMMBI
Kypca (BBITIOJIHEHUE JTa00paTOPHBIX padoT, U3ydeHHs, oTOOpa U CHUCTeMaTHU3AIuN
uH(pOopMaIm, MOAroToBKa pedepara, Ipe3eHTAINH);

. OBJIQ/ICHUE YYAIIUMHUCS 3HAHUSIMU O COBPEMEHHOM HayYHOU KapTUHE MUPa, O
ITUPOKUX BO3MOXKHOCTSIX MPUMEHEHUST (PU3NIECKUX 3aKOHOB;

. BOCIIMTaHUSI HABBIKOB COTPYAHUYECTBA B MIPOIIECCE COBMECTHOM pabOTHI;

. OCO3HAHHBIN BBIOOP MPO(UIBHOTO O0yUYEHUS.

O01masi xapakTepucTHKa NPOrpaMMbl BHEYPOUHOI AeITEJIbHOCTH
«Mup ¢pusukm»

[Iporpamma «Mup ¢GuU3UMKH» OTHOCUTCS K  OOIIEMHTEIUIEKTYalbHOMY
HAaNPABJICHUIO BHEYPOUYHOU AEATEIHBHOCTH.



[Iporpamma conep:KuT, ¢ OJHOU CTOPOHBI, MaTEpHAII 1O OoJiee yriayOJeHHOMY
M3YYEHUIO M3J1araéMoro B HIKOJIBHOM Mporpamme U30paHHOro pasjiena, ¢ Apyrom —
MpemnoiaraeT u3y4yeHrue Takux BOIPOCOB (DU3UKHU, KOTOPBIE HE BXOMSIT B IIKOJbHBIN
KypC, HO TOBBIIIAIOT HAJIC)KHOCTh 3HAHUM, YNPOIIAIOT MOHWMAHUE U YCBOCHUE
yueOHOM nH(popMaluK Ha clieyromleil crynenu o0ydyenus. [Ilporpamma no3Bossiet
OCYIIECTBIIATh  IBPUCTUYECKHE TIPOOBI U cHOPMHUPOBATH  MPAKTHUYECKYIO
NEATEeNIbHOCTD KOJbHUKOB B U3y4aeMoi 00J1acTU 3HAHUM.

PazBepThiBaHUE cOnepxkaHUs 3HAHUM B MPOrPaAMME CTPYKTYPHUPOBAHO TaKUM
00pa3oM, 4TO M3y4YeHHE BCEX MOCIECAYIOMMNX TEM 00ECTIeUUBAETCS PEABIIYIINMH,
a MEXJy YaCTHBIMU U OOIITUMU 3HAHUSMU TTPOCIICIKUBAIOTCS CBSI3H.

[Iporpamma coctout u3 4 JOCTATOYHO CAMOCTOSITEIBHBIX TEMATHYECKUX
moxayned. MopaynbHas CTpyKTypa Kypca, auddepeHIUpOBaHHOCTh 3aJlaHUM
MO3BOJISIIOT BapbUPOBATh COJIEPKAHUE Kypca B COOTBETCTBUH C OCOOCHHOCTSIMU
YUCHUYECKOTO KOHTHUHIEHTa (COCTaB Y4YeOHOW TpYIIbI, YpPOBEHb 3HAHUMH,
oOy4aromuxcs), Hanu4uus 000py10BaHMUS.

JocTrxxenue COIMAJIBHO-TICUXOJIOTHYECKUX nenen o0ecreynBaeTcs
opraHuzaiuen paboThl B MallbIX rpynmnax. KoymekTuBHas AesTeIbHOCTD MO3BOJISIET
pa3BUBaTh y O0yUYarONIUXCS KOMMYHUKATHUBHBIC KauecTBa. BeImoaHeHHE Tpynmon
MPaKTUYECKUX 3aJIaHUi 00ecTieYMBaeT peaanu3aliiio OCHOBHBIX MOJIOKEHUI MeTo/a
MasbiX Tpyni. CocTaB MalIbIX TPYIN MOYKET MEHSIETCS MPU MNEPEXOAE K U3YUEHUIO
CIeNyIONIET0 MoAyNs. JTo o0ecreyuBaeT 0OoJee YCHENIHYH COIUATN3alUIo
oOyuaromuxcs. [IpoekTHast AesSTENbHOCTh MPEAYCMaTPUBAET MOUCK HEOOXOAUMOM
HEJOCTaIoLEn uHpopMaIu B SHUUKIIONEIUSX, CIIPaBOYHUKAX,
HAay4YHONOIYJISIPHOU JTuTeparype, B UHTepHeTe u np.

OOyuartonias AesTENBHOCTD IEIarora 3aKJII04aeTcs B CO3/IaHUU
OpraHu3alMOHHO-TIEITATOTUYECKUX YCIOBUHM 11 y4eOHO-TI03HABATEILHOM
NEATEIbHOCTU YYEHUKOB, B OKa3aHUU UM TEAAroru4ecKord MOANEPKKU U
METOJIMYECKON  TMOMOIIM, OOECMeYMBAIOUIUX rapaHTUPOBAHHOE PEILICHHE
TUIAKTUYECKUX, Pa3BUBAIOIINX U BOCIUTATEIbHBIX 3aa4.

®u3nKa - SKCHEPUMEHTaJbHAsl HayKa, H3yyawollas MPUPOJHbIEC SBICHUS
onbITHBIM TTyTeM. [locTpoenuem TeopeTrnueckux Moeneit pusuka gaet o0bsICHEHNE
HAOJIOMaeMBbIX SIBIICHUN, (POpMyIHpyeT (U3UUYECKUE 3aKOHBI, IMPECKAa3bIBACT
HOBBIE SIBJICHUS, CO3[]a€T OCHOBY JJISl IPUMEHEHHUS OTKPBITHIX 3aKOHOB MPUPOJIBI B
4yeJaoBeUeCKOoM mnpakTuke. [loaToMy npu opraHu3anuu 3aHSATAN 1O BHEYPOUHOU
NEATENIbHOCTU OO0JbIIOE BHUMAHHUE YACNSIETCS SKCIEPUMEHTAIBHBIM METOIaM
MCCJIeIOBaHUsI, YTOOBI Pa3BUBATh y OOYYAIONIUXCS HABBIKM y4€OHOM, MPOEKTHO-
HCCIIEIOBATENBCKOM U TBOPUECKOU JIESITEIBHOCTH.

MexknpeaMeTHbIe CBA3HM, PEATU3VEMBIE TPOTPAMMON BHEYPOUHOU

ACATCIIBHOCTHU ((MI/ID d)I/I3I/IKI/I»I

Marematuka: rpaduka, perieHue 3a1ad, MpoLeHTHI.
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buonorus: ;xxuBble OpraHu3Mbl, OMOJIOTHYECKas ONTHKA, KJIeTKa, onocdepa.

XUMHUS: COCTaB U CTPOSHUE BEIECTBA.

["eorpadusi: METOBI M3YUYCHHS KIIMMAaTa ¥ HEIP 3eMJTH, aTMOC(EPHI.

DKojorus:  3arps3HeHue  atMOC(ephbl,  DKOJOTHYECKHE  TPOIECCHI,
MAapHUKOBBIN 3 dekT, buochepa.

MecTo yueOHOro npeaMera B yaeOHOM ILIaHE

B yue6HOM 1mu1aHe o mporpaMMme BHEYPOUHOU JesTenbHOCTH 1o ¢u3nke B 10-
11 x xmaccax BeimesnieH | yac B Henmemo. CorjacHO KajJeHAApHOrO IUIaHA Ha
2024/2025 npenycmotpeno 34 yueOubix Henenn. Cpok peann3aiuu nporpaMmmel — 1
rox. HanpaBiieHre BHEYpOUHOU €ATEIBHOCTH-ECTECTBEHHO-HAYYHOE.

®opMBbI M METOABI OPraHU3aluu YueOHoil
AeATeJIbHOCTH
®opMbl paboOTHI:

. VH/IUBUTyalTbHAS
. TpyIIOBas
. dbpoHTaNbHAS.

B ToM umncne:

- YCTHBIN OIPOC;

- nabopaTopHbIe PabOTHI;
- Oecena.

Conep:xanne yueOHOro Kypca

Cognepxkanue Kypca KauyeCTBEHHO OTIHWYaeTcs OT 0azoBoro kypca ¢usmku. Ha
ypOKax 3aKOHbl (DM3UKH PACCMATPUBAIOTCS B OCHOBHOM Ha HEKHBBIX OOBEKTaX.
OpnHako OYeHb BaXKHO, YTOOBI Y YUAIIUXCS TTOCTETICHHO CKJIA/IBIBATIUCh YOCKICHUS
B TOM, YTO, IPUUHNHHO-CJIC/ICTBEHHAS CBA3b SBJICHUM MMEET BCEOOIIHI XapaKkTep u
YTO, BCE SABJICHUS], POUCXOASAIINE B OKPYKAIOIIEM HAC MHUpE, B3aUMOCBs3aHbl. B
KypCe paccMaTpUBAarOTCS BOIIPOCHI, HAITPABJICHHBIC HA pa3BUTHE UHTEpECa K PUBHKE,
K DOKCIIEpUMEHTAJIBHOW JeATeIbHOCTH, (HOpPMHUpPOBAHHE YMEHWH paboTaTth CoO
CIpaBOYHOM JmTepaTypoil. Bo Bpemst msydeHus kypca «Mwup ¢uszukm» pedsta
MOJIy4al0T BO3MOKHOCTh MPOBOAUTH MCCIEAOBATEIBCKUN MPOEKT MO JIIOOOMY U3
BBIOpAaHHBIX HarpaBieHu. Ha WTOTOBBIX 3aHATHSX O0y4aromuecs BHICTYMAOT U
3alIMIIAI0T CBOU MPOEKT.

JJIeKTPOMATHUTHBIE sIBJIeHUs] — 8 YacoB
DIIEKTPOCTATUUECKHE 3apsbl. BbbITOBBIE  AIEKTPONPUOOPHI.
JlomaniHsisg 35eKTpornpoBoika. TexHuka 6e30nacHOCTH pU paboTe ¢ «OBITOBBIM
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ANEKTPUUYECTBOMY». 3HAKOMCTBO C pabOTOM MHAMKATOPHON OTBEPTKOMH,
AIEKTPUYECKUM TECTEPOM; UCCIIEIOBAHUE KBAPTUPHOM MPOBOJKU HA
MOKAPOONACHOCTb, COCTABJIEHUE TPUHIUITAAIBHOU U MOHTAXXHOU CXEMBI
AIEKTPOTPOBOJIKH, OCHOBBI JIEMEHTAPHOT'O PEMOHTA OBITOBBIX 3JIEKTPONPUOOPOB.
OJEKTpUYECKME CBOMCTBA  TeJla YEJIOBEKA. bHOANIEKTPUYECTBO.
DOTOPELENTOPHL., IEKTPOPELENTOPHI, bUO3IEKTPUYECTBO CHA.

MarnuTtHoe 1oje U KUBble OpraHu3Mbl. Vcronab30BaHUE MAarHUTOB B OBITY.
Hcnonp30BaHnEe MarHuTa Kak METAJNIOUCKATENS.

Panno. TeneBunenue. Bnusinue 31€KTpPOMArHUTHOTO U3TYUYEHUS HA KUBOM
opranusMm. MccnenoBanne MHTEHCUBHOCTH 3JIEKTPOMATHUTHOTO U3ITYUYEHHUS
AIEKTPOOBITOBBIX MPUOOPOB C TOMOIIIBIO PEHTTEHOBCKOM TICHKH.

MexaHn4yeckue KoJe0aHuA U BOJIHBI - 2 yaca

Mexanudeckue kosnebanust u uenorek. [Ipoucxoxaenne ouoputmon. Cepiie
U 3BYKH, CONPOBOXJAIOIIME palbOTy cepiama U JIETKUX, X 3amuch. CTETOCKOIH
dboneHngoCcKOM. BBICTYyKMBaHUE — KaK OJAWH U3 CIIOCOOOB OMPENEIICHUs] pa3MEpOoB
BHYTPEHHUX OPTaHOB U UX COCTOSHMUSI.

3BYyK KaK CpPEJCTBO BOCHPHUATUA M mepenaun uHpopmaruu. Oprad ciyxa.
O6nacTh CHBIIIMMOCTH 3BYKa. ['0JI0COBOM ammapaT dYesnoBeKa. XapaKTEPUCTUKH
rojioca 4ejoBeKa.
VYabTpasByk u nHOpa3ByK. OU3NYECKHE OCHOBBI YIbTPA3BYKOBOT'O HCCIIEIOBAHUSI
YyeJI0BeKa. 3BYKHU MPUPOBI.

TenoBble siBjieHUsA - 9 yacoB

Buapl Termonepenaun B 6biTy. Juddysus. Kunenue. Borpocsr
0e30macHOCTH B TEIIOBBIX Mporeccax. CrocoObl U3MEPEHHS TEMIIEPATYPHI.
TepmoperynsTopsl. 3HaueHHE 1BETA JIJIs1 OPOPMIICHUSI OBITOBBIX TPHUOOPOB,
NOCY/bL; IPOBEPKA PabOThI BEHTUIIALIMK; aApOMATU3aIINUS TIOMEIICHUS,
M3rOTOBJIEHUE BOJIOCSIHOT'O rurpomerpa. HacolleHHbIM, HEHACBIIICHHBIN
nap. BrnaxxHocTs. 3HaueHnEe TEMIIEPATYPHOTO PEKUMa U BIAKHOCTHU IS
KU3HEJEATEITLHOCTH YEIOBEKA.

Onruyeckue siBjieHus - 14 yacos

®dotomeTrpus. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHbI
reoOMEeTPUUECKON onTUKH. 3epkaiio. [locTpoeHune n3o0paxeHus B MIOCKOM 3epKalie
U B cucTeMe 3epkai. ToHKas JTuH3a: HaXO0XKJIeHHEe O0BEKTa M0 XOAY JTydei.
®opmyna TOHKOU JuH3bl. CTpoeHue riaza yenoBeka. @u3nueckue OCHOBBI 3pEHUS
yenoBeka. [ledexTsl 3peHus 1 crnocoObl X UCITPABICHUS. Pacuer
napaMeTpoB JIUH3BI u U300paxeHus. CnextpanpHas U
SHEpPreTUYeCKasi YyBCTBUTEIBHOCTS IU1a3a. [1ojiHOe BHYTpEHHEE OTpaKEHHUE.



Bonnosas ontuka. {ucniepcus cseta. Untepdepenuus u audpakius cBera.
CBeTOBBIE SIBJICHUS B IPUPOJIE.

3amuTa npoexkToB — 1 yac

BHeypouHas nesTenbHOCTh MpPEANoaraeT OOJBIIYI0 CaMOCTOSITEIbHYIO
paboty ydamuxcs. TeopeTndeckuii MaTepuan JOKEH OBITh HEPa3phIBHO CBS3aH C
npakTukoi. [Ipu moxbope AUAAKTHUECKOTO MaTepuaja UCTOIb30BaTh  3aJaHusd
BCEX BUJIOB M ypoBHe#. Bce mpakTuueckue paboThl TpoBonsATcs 0e3 ykazaHUil K
pabote, 4TOOBI BBHIMOTHEHHE 3aJaHWil ObUIO TBOPYECKUM IMpolieccoM. B ciyuae
3aTpyJHEHU HEOOXOANM WHAMBUAYAIBHBIA IMOAXOM, KOTOPBIM 3aKII0YaeTcsi B
UCIOJIb30BAaHUM KPATKOTO WM MOApOoOHOro onucanus padbotel. O0bEM MaTepuaia
M3y4aeMbIX TEM 3aHSATHUH M KOJIWYECTBO OTBEJACHHBIX HA ATO YACOB OINpPEICISACTCS
CaMHUM YYHUTEJIEM.

[TpremMbl 1 MeTOIBI pabOTHI, KOTOPHIE TNIAHUPYIOTCS TIPU PEeATU3alUU TPOTPAMMBI:
-CaMOCTOSITeJIbHBIC pa0OTHI C UCTOYHUKAMU UHPOPMAITUH;

-YCTHBIE COOOIICHUS yJaIUXCsl C MOCIEAYIOIIEH TUCKYCCUEH;

-3BPUCTUYECKUE OCCe/Ibl;

-3JIEMEHTBI HTPOBBIX TEXHOJIOTHIA;

-BBITIOJTHEHUE DKCIIEPUMEHTAIBHBIX M MPAKTHYECKUX padOT IO TeroTe,

OIITHKE;

-paboTa ¢ TMAAKTUYECKIM MaTepHATIOM;
-CAMOKOHTPOJIb YYaIIUMKCS CBOMX 3HAHUN MO BOIPOCAM I TTOBTOPEHUSI.

Ilnanupyembie pe3yabTaThl OCBOCHHSI YUeOHOI0 MpeaAMeTa, Kypca
[Inanupyemble pe3ynbTaThl OCBOEHUS MPOrPaMMBbl HAalpaBi€Hbl Ha pa3BUTHUE
YHUBEPCAJIbHBIX yUYeOHBIX JEUCTBUM, Yy4YeOHOM ©  OOIIEMOJIB30BATEIBCKOM
NKTKOMIIETEHTHOCTH 00YYaIOIINXCSI, OMbITA TPOEKTHOM AEATEIbHOCTH, HABBIKOB
paboThI ¢ HHPpOPMAIIUEH.

JIn4HOCTHBIE:

. CdopMUpOBaHHOCTh TIO3HABATEIBHBIX MHTEPECOB K MPAKTUYECKOH H
MMPOEKTHOM JESITEIBHOCTH M OCHOB COLUHAIBHO-KPUTHYECKOTO MBIIUICHUS Ha
OCHOBE Pa3BUTHS MHTEIJICKTYAITbHBIX M TBOPUYECKUX CITIOCOOHOCTEH YUaIIUXCS;

. yOeXKIEHHOCTh B BO3MOKHOCTH TO3HAHUSI TPHUPOJBI, B HEOOXOIUMOCTH
Pa3yMHOI'0 MCIOJBb30BAHUSA JOCTUKEHUM HAYKH M TEXHOJOTMU ISl JalbHEHMIIEro
pPa3BUTHS YEJIOBEYECKOrO0 OOIIEHHUS, YBaXXEHHE K TBOpPIIAM HAyKW U TEXHUKH,
OTHOIIIEHHE K (DU3UKE KaK K 3JIEMEHTY 00I11€4eJIOBEUECKOI KyIbTYypHhl;



. CaMOCTOATEIBHOCTh B MPUOOPETEHUU HOBBIX 3HAHUUW M TMPAKTHUYECKUX
YMEHUN TMOHMMAHUM MX 3HAYEHMs Ul AAJIbHEUINEro M3yYeHHsI €CTECTBEHHBIX
JTUCLUIUINH;
. MOTHBalUsl 00pPa30BATENbHON AEATEIBHOCTU HIKOJIbBHUKOB Ha
OCHOBE JJMYHOCTHO-OPUEHTUPOBAHHOTO MOIX0/1a;
. YMEHHUH ONpPEeNeNsiTh rpaHUIbl COOCTBEHHOTO 3HAHUS U HE3HAHUS; PA3BUTUH
CIIOCOOHOCTH K CaMOOIIEHKE (OLIEHMBAaTh COOCTBEHHYIO YUEOHYIO NIE€ATE€IbHOCTD:
CBOM JOCTHUKEHHUS, CAMOCTOSITEIbHOCTD, UHUIIUATUBY, OTBETCTBEHHOCTh, TPUUMHbI
Heyay);
. (dbopMHpOBaHUE IIEHHOCTHBIX OTHOIICHUM YT K APYTY, YUUTEIIO, aBTOPaM
OTKPBITUH U N300peTeHUl, pe3yabTaTaM 00ydeHusl.
. c(hOpMHPOBAHHOCTH KOMMYHUKaTUBHOU KOMIIETEHTHOCTH B
OOLIEHUU U COTPYIHUYECTBE CO CBEPCTHUKAMU U YUUTEJIEM;
. ycBoeHu Th mpu mpoBeneHHH MpakTUYECKUX padoT, chOPMUPOBAHHOCTH
Oepe’KHOTO OTHOIICHUS K IIKOJIBHOMY 000PY/I0BaHUIO.

MertanpeamerHsbie:
B cdepe pecyiamusneix yHuBepcanbHbIX YUEOHbBIX AEHUCTBUNA:

* OBJ'Ia,HeBaTI) HaBbIKaMH CaMOCTOATCIIBHOI'O HpI/IO6peTCHI/I$I HOBBIX 3H3HI/II>1,
OopraHu3alnuu y‘IG6HOﬁ JACATCIBHOCTH, IIOCTAHOBKA ueneﬁ, IJIAHUPOBAHUA,
CaAMOKOHTPOJIAA U OOCHKH PE3YJIbTATOB CBOEH ACATCIbHOCTU, YMCHUAMMU ITPCABUICTD
BO3MOJKHBIC PC3YJIbTAThBI CBOUX I[efICTBPIfI;

. MOHUMATh PAa3IUUMsl MEXKIY UCXOJHBIMH (DaKkTaMu M THUIOTE3aMH IS UX
O0OBSCHEHUS, TEOPETUYECKUMU MOJEISIMU U PEaTbHBIMU OOBEKTaMH, OBIAJEBATh
YHUBEPCAIbHBIMU YUYEOHBIMU JACHCTBUSMU Ha MPUMEpax THUIMOTE3 ISl OObSICHEHUS
U3BECTHBIX (DaKTOB M OKCIEPUMEHTAIBHON MPOBEPKH BBIABUTAEMBIX THIIOTE3,
pa3pabOTKH TEOPETUUSCKUX MOJICIICH MPOIIECCOB WIIN SBICHUM.

B cdepe nosnasamenvrvix yHUBEpCaTbHBIX YUEOHBIX ICHCTBUMN:

. dopMupoBaTh  YMEHHsS ~ BOCIPUHHUMATh, MepepadaTbiBaTh U
MPEACTaBIATh WHAOPMAIIMIO B CIOBECHOH, OOpa3HOM, CMMBOJIMYECKOW (hopmax,
aHAM3UPOBATh W TepepadaThiBaTh MOJYICHHYIO HH(POPMAIIHIO B COOTBETCTBUU C
MOCTABJIICHHBIMU 3aJ]a4aM¥, BBIJCISITH OCHOBHOE COJIEpKaHHE MPOYUTAHHOTO
TEKCTa, HAXOJUTh B HEM OTBETHI Ha MMOCTABJICHHBIC BOMIPOCHI M M3J1arath €ro;

. BBIIBUTATh THUIIOTE3bI, OCYIICCTBISATH WX TPOBEPKY, MOJIB30BATHCS
OMOTMOTEUHBIMHU KaTaJIOTaMH, CIICIMATLHBIMU CTIPABOYHUKAMH, YHUBEPCATLHBIMHU
SHITUKJIOTICTUSIMHU JIJIs1 TTOMCKa nHpopMaru 00 00beKTax.

. NpHOOPETAaTh OMBIT CAMOCTOSITENIPHOT'O TOMCKA, aHalnu3a W OTOOpa
MHpOpMallMM €  HCHOJB30BAaHMEM  PA3IMYHBIX HCTOYHHUKOB, M  HOBBIX
WH()OPMAITMOHHBIX TEXHOJIOTUH /TS PEIICHUS TTO3HABATEIBLHBIX 33/1a4;



* OCBaWBaTb IIPHUCMEI I[CflCTBHfI B HCCTAHAAPTHBLIX CUTyallHiX,
OBJIAJICBATb SBPUCTUUCCKUMHU MCTOJaMHU PCHICHMA HpO6J’I€M

B cdepe kommynuxamuenvix yHuBepcaabHbIX y4eOHBIX ACHCTBUI:

. Pa3BuBaTb MOHOJIOTMYECKYI0 M JIMAJOTHYECKYID pPEYb, YMETh
BBIPA)KaTh CBOU MBICIIA U CITIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, IOHUMATh €r0
TOUKY 3pEHMs, NpU3HABaTh MPABO JPYroro 4YejlOBEKAa Ha €ro TOYKY 3pEHUs,
MPU3HABAThH MPABO APYTOro YEJIOBEKa HA HHOE MHEHMUE;

. (dbopMUpOBaTH YMEHHUs pabOTaTh B IPYIIIE C BBITOJHEHUEM Pa3IMUHbBIX
COLIMAJIbHBIX POJIEH, MPEJCTABIATh U OTCTAUBATh CBOM B3IJISIABI U YOSKICHUS, BECTU
JUCKYCCHIO.

IIpeamernsie:

. dopMupoBaTh MPEICTABICHUS O 3aKOHOMEPHOW CBS3U M IO3HAHUS
npupoael, 00 OOBEKTHBHOCTH HAyYHOTO 3HAHHUS; O CHCTEMOOOpasyroliel ponu
(GU3MKU I pa3BUTHS JIPYTUX €CTECTBCHHBIX HAyK, TCXHHKH M TEXHOJIOTHH; O
HAyYHOM MHPOBO33PCHHUU KaK Pe3yJIbTaTe U3YYCHHS OCHOB CTPOCHHUS MATCPHH U
(GyHIaMEHTaJIbHBIX 3aKOHOB (PU3HKHU;

. dbopMHpOBaTh IEpPBOHAYAIBHBIC MPEACTABICHUS O (DHU3NICCKOM
CYLTHOCTH SIBJICHUH TPHUPOABI (MEXaHHMYECKUX, TCIJIOBBIX, JJICKTPOMArHUTHBIX U
KBaHTOBBIX), BHJaXx MaTepuu (BEHIECTBO M TII0JIe), ABMKCHHHM KakK CIOCO0e
CYIIICCTBOBAaHHS MAaTepUU; YCBAaWBaTh OCHOBHBIC HJIEM MEXaHUKH, AaTOMHO-
MOJIEKYJIIPHOTO YYEHHUS O CTPOSHUM BEIIECTBA, 3JIEMEHTOB JJICKTPOJAMHAMUKH U
KBaHTOBOW (DM3WKH, OBIIAJICBaTh IMOHITHHHBIM alapatoM W CHMBOJHYECKUM
SI3BIKOM (DH3HKH;

. npuoOpeTaTh ONBIT TPHMEHEHHS HAyYHBIX METOJOB IIO3HAHUS,
HaOI0IeHYS (PU3UIECKHX SIBJICHHM, TIPOCTHIX IKCIIEPUMEHTAILHBIX UCCIIEI0BaHUM,
NPSIMBIX U KOCBEHHBIX H3MEPEHUH C UCTIOIB30BAaHUEM aHAJIOTOBBIX M IIU(POBBIX

. U3MEPHUTEIBHBIX MPHOOPOB; MOHUMATh HEW30ECKHOCTH TOTPEITHOCTH
TOOBIX U3MEPEHUI;

. OCO3HaBaTh HEOOXOAMMOCTh MPUMEHEHUS IOCTHKCHUH (OU3UKH U
TEXHOJIOTUH ISl pallOHAIBHOTO MIPUPOIOTIONHE30BAHMS;

. OBJIaJIEBaTh OCHOBAMHU 0OE€30IAaCHOTO MCIIOJIb30BAHMS €CTECTBEHHBIX U
MCKYCCTBEHHBIX DJIEKTPUUYECKUX W MArHUTHBIX TIOJIEH, DIIEKTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBCHHBIX HOHU3UPYIOMUX M3TyUYCHUN BO
n30eKaHue WX BPEAHOTO BO3JCHCTBUS HA OKPYXKAIOIIYIO CPEAy M OPTaHU3M
YeII0BEKa,

. pa3BWBaTh yMEHHE TIUIAHUPOBATH B TIIOBCEIHEBHOW JKU3HHU CBOH
JICUCTBUSL C TIPUMEHEHHEM TIIOJTYyYEHHBIX 3HAHUN MEXaHHUKH, SJICKTPOJIUHAMHKH,
TEPMOJIMHAMHKH M TETUTOBBIX SBIICHHUM C METBI0 COEPEIKECHUS 3TOPOBBS;



IIPUPOJHBIX PECYPCOB M DHEPTUM, O 3arpsA3HEHUHM OKPYXKAIOWIEW Cpelnbl Kak

dbopMHUpOBaTh MPEACTABICHUS O HEpPAIMOHAIBLHOM HCIIOJb30BAHUU

CJICACTBMU HECCOBCPHICHCTBA MAalllMH 1 MCXaHHU3MOB.

IIpumepHoe TeMaTHYECKOE IVIAHMPOBaHUe Kypca “Mup pusuxn ”

10 -11kaacc (1 yac B HeaeJI10)

Ne | Tema KonnuectBo JlabopaTopHbIe
n/n JacoB padoThI
1 | DnexkTpomMarHuTHbIE SBJICHUS 8 1
2 | Mexanudeckue KoJjieOaHUS U 2
BOJTHBI
3 | TernoBble SIBICHUS 9 3
4 | OnTuyeckue sIBJICHHS 14 4
5 | 3ammTa NpoeKToB 1
Bcero 34 8
Ne Tema 3ansaTus
3aHATHUS
/1
JJIeKTPOMATHUTHbBIE siBJIeHUus1 (8 4acoB)
1 DIIEKTPUUYECKHUE 3apsi/ibl U )KUBbIE OpraHU3Mbl. BiusiHue

AIEKTPUUECKOTO TOJIs Ha )KUBBIE OpraHU3Mbl. broAIeKTpruecTBo.

2 JlabopaTopHas padora «OnpeneneHue CONPOTUBICHUS TKAHEN
YeJI0BEKa»

3 [IpupoaHbIe U UICKYCCTBEHHBIC DJICKTPUUECKUE TOKHU.
Hcrtopus sHEepreTuku. DHEPTHs JIEKTPUUECKOrO TOKA U €€

4 VCIOJIb30BAaHUE.

S Kondepennus «IeKTpuaecKre ceTH IPOOIEeMbI U IEPCIIEKTHBBI.
AJNbTepHATUBHBIC HCTOYHUKU SHEPTUI

6 MaruauTHoe 1oje 3eMJId U €T0 BIMSHUE Ha YeJI0BEKa.

7 CBoiicTBa AJEKTPOMArHUTHBIX BOJIH HU3KOM 4acTOTHI. PainoBOTHBI
Y YEJIOBEK.

8 buonornueckne cBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH BBICOKOU

HaCTOTHI.

Mexanudeckue KoJe0aHus U BOJHBI (2 yaca)




KoneGanust 1 BoJIHBI B )KUBBIX opranu3Max. KoyneOanus u 4enoBex.
buoputm.

10 3BYK KaK CpeJICTBO BOCIPUATHS U Nepeaadyd HHPpopMaluu.
VYabTpa3Byk U HH(QpPa3BYK.

TemnoBble siBjieHns1 (9 yacoB)

11 OHeprus TormuBa. TemnosHepreTika. BiusHue TeMnepatypHbIX
YCJIOBUM HA KU3Hb YEIOBEKA.

12 JlabopaTopHas padora «l/I3MeHeHne TeMnepaTypbl BEIECTBA IPU
nepexojie ¢ TBEPAOro B razoodpasHoe coctostnue. Iloctpoenue
rpaduka 3aBUCUMOCTH TEMIIEPATYPHI TeJIa OT BPEMEHU.

13 TemnoBoe 3arpsizHeHue atMocepsrl. Perienue 3a1ad.

14 Bunsl Tpancniopta. [IpumMeHeHnne pa3nuuHbIX BUIOB TPAHCIIOPTA B
HaIleM peruone. BiausiHue paGoThl TEIUIOBBIX JIBUTATENCH Ha
HKOJIOTMYECKHUE TTPOLECCHI.

15 Kpyruesiii cron: «3MeHenune kiimmarta - TapHUKOBBIN 2P HEeKT u
rJ100aJIbHOE TOTEIJICHUE KIIMMaTay.

16 TennoBbie MPOLIECCHI B TEJIE YEITIOBEKA.

17 JlaGopaTopuas padora «OnpeneneHue AbIXaTeIbHOIO0 00beMa
JIETKUX YEJIOBEKa
JlaGopaTopHas padora «OnpeneneHue AaBiICHUS KPOBU YETOBEKA»

18 Pemenue sxcniepumenTanbHbIX 3a7a4. (OcHoBHOE ypaBHeHue MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemenue sxcriepuMeHTaNbHBIX 3a7a4. (Y paBHEHHUE COCTOSHHUS
ueabHOrO ra3a. BnaxHocTh Bo3ayxa)

OnTnyeckue siBjeHusi (14 yacon)

20 ®dotomeTrpusi. CBETOBOM MOTOK. 3aKOHBI OCBEIICHHOCTH.
JIabopatopnas padota «OrmnpezeneHne ypoBHs OCBEIICHHOCTH B
KJ1acce

21 HckyccTtBeHHOE OCBenIeHUE. BUIBI AIIEKTPUYECKUX JIAMIL.

22 3epkanbHOE U paccesHHoe (nuddy3HOe) OTpakeHHE CBETa.
OkcnepuMeHTanbHas padora: «I[locTtpoenune nzodpakeHus B
IJIOCKOM 3€pKajiey.

23 DKcnepuMeHTalbHasg padbora: “MHOTroKkpaTHOE N300paXkeHne
npeaMeTa B
IJIOCKUX 3epKayiax’.

24 JIunazel. ['ma3 kak ontudeckas cucrtema. JlepexTor 3peHus.

25 [TocTpoenune n3o0paxeHus B CUCTEME 3EPKaJ.

26 [Tone 3penwus.

27 Cnoco0sbI ucnpaBiaeHus 1ePEKTOB 3peHUSI.

28 JlabopaTopHas padora: «Onpenenenre GOKYCHOTO PACCTOSHUS U

OITUYECKOU CHUJIBI OYKOBY
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Pemenue 9KCIICPUMCHTAJIBHBIX 3aaa4.

29 CBeToBbI€ SIBJIEHUS B IPUPOE (pagyra, MUPaxKu, rayo).

30 OnTryeckre WTI03UK HAIEro 3pEHUsL.

31 buonoruyeckas ontuka. (JKuBble 3epkaia, ria3-TepMOMETp,
pacTeHUsl - CBETOBO/IbI).

32 XKusoii ceet. (CBeueHue Mops, CBETSIIUECS OPTaHU3MBI,
XEMUTIOMUHECIICHITHS, ONOIFOMUHECIICHITHS ).

33 DKojoruyeckue npoOaeMbl U 00ecrieYeHne YCTOMUYMBOCTH
O6unocdepsl, CBI3aHHBIE C PACCESTHUEM U MOTJIOIIEHUEM CBETA.

3amura npoekToB (1 yac)
34 3amura npoeKToB
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