AHHOTamus padoyeil mporpamMmbl cpeaHero ooumero ooOpasoBaHusi mo QunkKe
( ¢ ucosib30BaHMeM 000pyAOBaHMS LeHTPa o0pa3oBaHus « Touka poctay.

[TporpamMa 1o ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM M TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBarelIbHBIX  opraHu3amusax Poccuiickoit  denepannw,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATENbHOCTHOrO noaxoaa. [Tporpamma no ¢usuke coorBeTcTBYET
tpeboBanusM OI'OC COO k mIaHUpyeMBbIM JMYHOCTHBIM, IPEIMETHBIM U METAlpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXKIIPEIMETHbIX
CBsi3el (PM3MKM C €CTEeCTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMud. B Hell omnpeaemnsroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero oOpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METaNpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [IJIJAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE

IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e cojiepkaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHHs..

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yU4eOHOro
peaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJl B CUCTEMY 3HAaHUN 00 OKpY’KalOLIEM MUDE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUEH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcnonp3oBaHHEe U aKTHBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydeHue Gpu3nKku BHOCUT OCHOBHOW BKJIaj B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BBIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHM KypC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuall Kypca (PU3UKH 0ObeAUHEH BOKPYT
¢uznueckux Teopuid. Bexymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMansa GU3NIECKOl HayKH, OCMBICIIEHUE CBS3M Pa3BUTHUS (DU3MKM C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npenmnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKHUX MPHUJIOKEHNN U3yUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOJIeM PallMOHAIBHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
¢u3nueckoil Teopuu, poiau (yHIAMEHTANbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTETbHOCTHBIN MOX0/ B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3alluy SKCIIEPUMEHTAILHON JIEATENbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHHUYECKUX IPAKTUYECKUX paldoT. BelaeneHue B ykazaHHOM IepeyHe J1abOpaTOpHBIX PadoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISETCS Y4YaCTHUKaMH 0Opa30BaTENIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToMm
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IIO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yaenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. [lpu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINBIO,
HO3BOJISIOIIME NPUMEHATh HM3YYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasfelna
Kypca, TaKk U UHTErpupys 3HaHUS U3 pa3HbIX pa3zieioB. i KaueCTBEHHBIX 337a4 NPUOPUTETOM
SBISIIOTCSL 3aJaHMs Ha OOBSCHEHUE MpOTeKaHWs (U3MYECKUX SBJICHUH M IPOLIECCOB B
OKpYXKarollel >KU3HH, TpeOyromue BbIOOpa (PU3UUECKOW MOJEIH JJISi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum ¢ TtpeboBanusimu  PI'OC COO Kk MarepHalbHO-TEXHHUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAY4YHOro 1ukia. B xabunere
($U3HUKH T0JIKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE IS BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
00opyI0BaHue.
JleMoHCTpauMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecrevynBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IpOrpaMMme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
AMIUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKUX IMPAKTHUECKUX paboT ¢GopmHpyeTrcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdy€re OJHOrO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, a TAKKE
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIEJIAMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
e popmMHupoBaHUE UHTEpeca W CTPEMJIEHUS OOY4YaloIIMXCS K HAyYHOMY H3YYEHHUIO
IPUPO/IbI, pA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEACTABICHUH O HAyyHOM MeETOJ€ TO3HaHUs U  (OPMHpPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ popmMHpoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjibTaTa M3y4yeHHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

¢ popmHpoBaHUE YMEHUN OOBACHATDH SIBICHUS C UCIIOJIb30BAaHHEM (PU3NYECKUX 3HAHUU U
HaYYHBIX J0Ka3aTeNIbCTB;

e hopMupoOBaHHUE TNPEICTABICHUI O POIM (U3MKHU AT PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikenne 3TUX Lesel oOecrneyrBaeTcsi pelleHHeM CIEAYIOMIMX 3ajJad B Ipolecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

® IpHOOPETEHNE CHCTEMbI 3HaHUM 00 0o0mMX (U3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHaX,

TEOPHSIX, BKIIOYAsh MEXAaHUKY, MOJIEKYJISIPHYIO (PU3UKY, DJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;



e popMupoBaHUE yMEHHUN TNPUMEHSATH TEOPETHYECKHE 3HAHUS Ui  OOBSICHCHUS
bu3MYeCKUX SBJICHHWA B TPUPOJE U Ui TNPUHATHS TPAKTHUYECKUX PEIICHUH B
MIOBCEHEBHOM KU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUs Pa3IMYHbIX 3314 C SBHO 3aJJaHHON (hPU3MUECKO MOJIEINbIO,
3a1ad, I0/Pa3syMEBAIOUIMX CaMOCTOSITEIbHOE CO3/laHue (DU3MUYECKONW  MOJENH,
aJICKBaTHOW YCJIOBHSIM 3a]1a4H;

e IOHUMaHHE (U3MYECKUX OCHOB U MPHUHIMIIOB JEUCTBUSA TEXHUYECKHUX YCTPOHCTB H
TEXHOJIOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOATEIBHOTO IUIAHUPOBAHHUA M TPOBEICHHUS (PHU3UUYECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanud  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3ysIbTaTa;

® CO3JJaHHUE YCJIIOBUHM IS Pa3BUTHUS YMEHHUH NPOECKTHO-HCCIIEIOBATEIBCKOW, TBOPUYECKOU
JIeATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi YypOBEHb) Ha YpPOBHE CpEAHEro o0mero odpa3zoBaHuUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BBHIOOp MPOBEICHUS JTaOOpaTOPHBIX paboT H
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX 0OCOOEHHOCTEN 00YUaOLIUXCS.

[TporpamMMma Kypca npeaycMaTpiBaeT BBIIIOJHEHUE TaOOPATOPHBIX paOOT U AKCIIEPUMEHTOB €
HCNOJb30BaHNeM 00opynoBanus «Touku Pocray:

Hudposas nadoparopuss RELEON yyennuyeckas (pusuka)

OOecrnieunBaeT BINOJIHEHUE SKCIIEPUMEHTOB 10 TeMaM Kypca (PU3UKH :

BecnpoBoaHOM MyJIbTHIATYUK € 6-10 BCTPOCHHBIMU AaTYUKAMU:

[Mudposoit natTuuk Temnepatyps! (-40+165C)

[Mudposoit natunk adcomorHoro nasierus (0...700kI1a)

Hatunk marautHoro moss (-100...+100 mTi)

Hatunk nanpsokenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)

Jatuuk Toka (-1...+1A)

JaTtunk akcenepometp (£2 g; +4 g; £8 g)

OtnenbHbie yerpoiictBa: USB ociutorpad (2 xanana, +/-100B)

Axkceccyapsi:Kabens USB coennHuTenbHbIN, 3apsiaHOe yCTpoiicTBO ¢ kabenem miniUSB, USB
anantep Bluetooth 4.1 LowEnergy, kKoHCTpyKTOp /Uil IpOBEICHHS SIKCIIEPUMEHTOB.

[Tpu BBIOTHEHNH TA0OPATOPHBIX PAOOT MIKOJIBHUKH 00YUYaIOTCs MJIAHUPOBAHUIO U OpraHU3aluu
9KCHEPUMEHTA, CUCTEMATH3alluU U METoAaM 00pabOTKU pe3yIbTaTOB U3MEPEHUH, CPABHEHUIO
pe3yabTaTOB U3MEPEHUH, TOTyUYEHHBIX MPU OJJMHAKOBBIX M PA3IMYHBIX YCIOBUSAX SKCIIEPUMEHTA, U
ap. IIpy moAroToBKeE K BHIMOJIHEHHIO J1a00PaTOPHBIX paboT yyanuecst CaMOCTOSATENIbHO U3y4YaroT
pa3IMYHbIE BOMPOCHI, CBSI3aHHBIE KaK C POBEICHHEM (PU3UUECKOTO IKCIIEPUMEHTA, TaK U C €T0
COJICpKAHUEM.



