AnnoTtanus no ¢pusnke (yriayoenHblii ypoens) 10-11 kimace

[Iporpamma 10 ¢Qusnke Ha ypoBHE cpeaHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHHMM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOW 00Opa3oBaTenbHON mporpammsbl, npezactaBieHHbix B @I'OC COO, a
Takxke ¢ yuérom denepanbHOi pabodeil mporpamMMmbl BoctiuTanus u KoHrenuu
npenoaaBaHus yueoHoro npeamera «Puszukay B 00pa3oBaTEIbHBIX OpraHU3AIUsIX
Poccuiickoit  ®deneparnuu, — peaqu3ylOMMUX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOrPaMMBbl.

[Iporpamma no ¢usuke onpenenser o0a3aTeIbHOE NPEIMETHOE CONEPKAHUE,
yCTaHABJIMBAET PEKOMEHAYEMYIO IMOCIIEA0BATEILHOCTh U3YUEHUSI TEM U Pa3JieioB
y4eOHOro mpeaMera ¢ y4€ToM MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3EH,
JOTUKH y4eOHOTO TMpOIecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydYarOIIUXCS.
[Iporpamma mo ¢usuke AAET NPEACTaBICHHE O LENAX, COJEpNKaHUU, OOuIeh
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUS OOyYarOUIUXCs CpeACTBaMU
yueOHoro npenMera «dusnkay Ha yriayOaEHHOM YpOBHE.

N3yuenne kypca ¢u3uku yriayOnEHHOTO YPOBHSI IO3BOJSIET PEan30BaTh
3a7a4i TpodeccuoHaIbHON OpPUEHTAIIMM, HAMPABICHO HAa CO3/IaHUE YCJIOBUM s
MPOSIBJICHUST CBOMX HWHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
OOy4JaromIMMCsi, KOTOpblE HEOOXOIMMBI JJIS TPOJOKEHHs OOpa3oBaHUsA B
opraHu3anusx mpodecCHOHATBLHOTO O00pa3oBaHUS MO PAa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIECIHATIBHOCTSIM.

B mporpaMmme 1o Qusnke omnpenensroTcs IUIAHUPYEMbIE PE3yJIbTaThl
OCBOCHUS Kypca (DM3UKU Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHMs: JIMUHOCTHEIC,
MeTanpeaMeTHble, MNpeaMeTHble (Ha  yriiyonéHHom  ypoBHe). Hayuno-
METOAO0JIOTMYECKOH OCHOBOM isi pa3paOOTKu TpeOOBaHUN K JHUYHOCTHBIM,
METanpeJMETHbIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYalolIUXCs, OCBOMBIIUX
nporpaMMmy 10 (¢GHU3UMKE HA YPOBHE CpeaHero oOIero oOpa3oBaHHsS Ha
yrIyOJIEHHOM YPOBHE, SIBISIETCSI CHCTEMHO-/IEATEIbHOCTHBINA TTOIX O/,

[Iporpamma no pu3uke BKIIOYAET:

IUIAHUPYEMBbIE pE3yJbTaThl OCBOCHHUA Kypca (U3MKUM Ha YriayOJaEéHHOM
YPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO F0JIaM 00y4YEHUS;

coziepkaHue yueOHoro npeaMera « Ou3ukay mo rojaM o0yueHus.

[Iporpamma mo ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
UCIIOJIb30BaHa YYUTESIMU (DU3HUKH ISl COCTABIIEHUSI CBOMX PA0OUYUX MPOTrPaAMM.

[Tporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUITMATUBY yUUTEICH U
NPEAOCTABISET BO3MOXHOCTH JJIS  peaju3alluu  Pa3lIMyHbIX METOJANYECKUX
NOJXOAOB K TpenojaBaHui0 (Gpu3nkyu Ha yriayOJEHHOM YpOBHE IIPU YCJIOBUU
coxpaHeHus1 00s3aTEIbHON YaCTH COJIep KaHUs Kypca.

du3rka Kak Hayka O HambOoJsiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyMas B
KauecTBE y4eOHOro MpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY



3HaHUI 00 okpyskaromiem mupe. LIIKoabHBIN Kype PU3MKU — cUCTEMOOOpa3yIomui
JUTSI €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (DU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3yYaeMbIX XUMHEH, OWOIOTHEH,
dbusznueckoid reorpadueid U acTpoHomueil. Mcmnonb3oBaHME U AKTUBHOE
npyUMeHeHUe (U3MUECKUX 3HAHUI ONpeAenio Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, NOJy4EHHs] HOBBIX MaTe€pUajoB C 3aJlaHHBIMHU cBoiicTBamu. M3yueHue
(U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTUHBI MHpa oOydyaromerocs, B GOpMUpPOBAaHUE YMEHHN MPUMEHSTh Hay4YHBIH
METO/I TO3HAHUS MPHU BHITIOJTHEHUN UMHU YI€OHBIX UCCTIEIOBAHUIA.

B ocHOBY Kypca ¢pu3uKu Ha YPOBHE CpeHEro o0Iero oopa3oBaHus IMOJI0KEH
PAI UAEH, KOTOPbIE MOKHO paccMaTpHUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHUS.

Hoea uenocmmnocmu. B COOTBETCTBUHM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJIEPXKUT MaTepuall U3 BCEX pa3fesioB (DU3MKU, BKIIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (hU3HKHU.

Hoea cenepanuzayuu. B coOOTBETCTBUM C HEW Mmarepuan Kypca (U3MKU
o0beAMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpPEAnoyiaraeT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHaa (U3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoea npuknaonoit nanpaenennocmu. Kypc ¢puszuku yriyOaéHHOTO ypoBHS
IpeanoiaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHHUUYECKUX U TEXHOJIOTHYECKUX
MPUIOKEHUN M3YyYEHHBIX TEOpUUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YPOBHE OOIIMX MPEACTABICHUM M COBPEMEHHBIE TEXHUYECKUE YCTPOICTBA, WU
TEXHOJIOTHUH.

Hoea 3konozuzayuu peanusyercs TMNOCPEACTBOM BBEICHHUS DJIIEMEHTOB
COJIepKaHUsl, TMOCBSIMIEHHBIX 5SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKkKe OOCYXKIECHHS
npo0JieM palvoOHAIBHOTO MPUPOIOTOIB30BAHMS U KOJIOTHYECKONW O€30MacHOCTH.

OcBoeHnue coaepkanusi MPOrpaMMebl 1Mo (GU3HMKE JTOJKHO OBITh MOCTPOCHO Ha
OPUHLHUIIAX CUCTEMHO-AESTEIbHOCTHOrO noaxoaa. Jns ¢u3uku peanusanusi 3TUX
OPUHIIMIIOB 0a3UpyeTCsl HA UCIOIb30BAHUH CAMOCTOSATEIBbHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoLIero Qakropa ydeOHoro mpouecca. s yriayOnéHHOro
YPOBHSI — 3TO CHUCTEMA CaMOCTOATEIBHOTO YYEHHUYECKOTO JKCIEPUMEHTA,
BKJIIOYAIONIETO (PpOHTANbHBIC YUYCHWYECKHE OMbBITHI TMPU HM3YYCHHH HOBOTO
Marepuana, jabopaTopHbie pabOThl U pabOThI MpakTUKyMma. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanuzanuu (PU3NUECKOro TMpakTUKyma. B mepBoMm ciydae
NPaKTUKyM npoBoautcs oo B kKoHie 10 u 11 kmacco, mubo mocie mepBoro u



BTOPOTO TOJNYTrOAWNA B KaXIOM U3 O3THUX KIaccoB. Bropoil cmocod — 3T0
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
IOpOBOAATCA B Ipoliecce u3ydeHus paszzgena (temsl). [Ipu stom mojn paboramu
NpPaKTHKyMa TTOHUMAETCs] CAMOCTOSITEIbHOE HCCIEeI0BaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 00001IEHHOTO BH1a O€3 TOIIaroBO HHCTPYKIIUH.

B nporpamme mno (Qusuke cucreMa YYEHHYECKOTO OIKCIEPUMEHTA,
n1a0opaTOpHBIX pabOT M MpakTHUKyMa NpeCTaBiIeHa eIUHBIM NepeuHeM. Brioop
TEMATHKU JJI1 STUX BHUJIOB YUYEHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCS
y4acTHUKaMHU 00pa3oBaTEIbHOTO MPOIlecca UCXOA U3 0COOEHHOCTEN TTOYPOYHOTO
IUTAHUPOBAHUSA M OcCHamleHus kabuHera ¢usuku. [Ipu 3ToM obecmeunBaercs
OBNIQZICHHE OOYYalOIIMMHCS YMEHHUSMU MPOBOAUTH MpSIMblE M KOCBEHHbIE
U3MEPEeHUsI, UCCIECTOBAHMs 3aBUCUMOCTEH (DM3UYECKUX BEIUYMH W TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTE3.

bonbiioe BHUMaHHWE YIEISETCS PEIICHHIO PACUYETHBIX M KayeCTBEHHBIX
3anad. [Ipu 3TOM nmnst pacy€THBIX 3a7a4 MPUOPUTETOM SBISIOTCS 3a/a4d C SIBHO
3aIaHHOM U HESIBHO 3a/IaHHOW (PU3MYECKOW MOJENbIO, MO3BOJISIOIINE TPUMEHSITh
U3Y4YCHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszfena Kypca, Tak |
UHTErpupys MPUMEHEHNE 3HAaHUM W3 pa3HbIX pa3jienioB. [[s KauecTBEHHBIX 3aj1a4
OPUOPUTETOM SBJISIOTCSA 3aJaHusd Ha OOBsSCHEHUE/NMpPEICKa3aHue MPOTEKAHUS
(¢u3nUecKuX SIBICHUI U MPOLIECCOB B OKPY’KAIOIIEH >KM3HU, TpeOyrolue BoIOOpa
bu3znyecKoi MOAENIH JJIsl CUTYallMU MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIEUEeHHI0 Y4eOHOro mporecca Kypc (Ppu3uku yriry0ia€HHOro
YPOBHS Ha YPOBHE CPEIHEro 001ero oopazoBaHus JOMHKEH U3yUaThCsl B YCIOBHSIX
npeaMeTHoro kabwHera. B kabuHere GU3MKM JODKHO OBITH HE0OXOAUMOE
nabopaTopHOe OOOpYJIOBaHHE [JIsl BBINOJIHEHUS YKa3aHHBIX B IPOTpaMMe IO
¢u3nKe y4YEeHHMUECKHX ONBITOB, JIA0OPATOPHBIX pabOT U paboT MpakTHUKyMma, a
TaK)Ke IEMOHCTPAIMOHHOE 000PYyIOBaHHE.

JlemoHcTpanimonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
OPUHLUMIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBAET MOCTAHOBKY
NEPEUYUCICHHBIX B MporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAIMid s
UCCIICZIOBAHNSA  HM3yYaeMBbIX SBICHHH W  TMPOIECCOB, OMIUPUUYECKUX U
(dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe 00OpymOBaHWE MU YYEHWYECKHX TMPAKTHUYECKUX padboT
dopmupyeTcsi B BHIE TEMaTHYECKMX KOMIUIEKTOB M OOEcreunBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJamomuxca. TeMaTHYecKue KOMILIEKThI
1ab0paToOpHOTrO O00O0PY/OBAaHUS JODKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUH.

OCHOBHBIMU TIETISIMU U3Y4€HUs (DU3UKHU B 00IIeM 00pa30BaHUM SIBIISTFOTCS:



dbopMUpOBaHUME UWHTEpeca M CTPEMJICHHS OOy4YaromMXCd K HaydyHOMY
U3YYCHHIO TPHUPOJIbI, pPAa3BUTHE WX HWHTEUIEKTYyaJbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEI];

pa3BUTHE NPENCTABICHUA O HAYYHOM METOJE IMO3HaHHS U (OpMUPOBAHUE
UCCJIEI0BATEIBCKOI'0 OTHOLIEHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yueHUS OCHOB
CTPOEHUS MaTepuH M PyHIaMEHTAIIbHBIX 3aKOHOB (DH3HKU;

dbopmupoBaHUEe YMEHUN OOBSICHATH SBJICHUS C UCIIOJIB30BAHUEM (PU3HUYECKUX
3HAHUW U Hay4YHBIX JIOKAa3aTEIbCTB;

dbopMuUpOBaHUE TPENCTABICHUM O ponu (PU3MKH I pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  NPEICTaBICHUN 0 BO3MOXKHBIX chepax Oynyiei
npoQeCCUOHATLHON  JIESITEIHbHOCTH, CBSI3aHHBIX ¢ (U3UKOW, TMOJATOTOBKA K
nanbHeeMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTmkeHne 3TUX 1eneld 00ecrednBaeTcsl pelieHneM CIEIYIOMMNX 3a1a4 B
npoiiecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEHEro o0IIero oopa3oBaHus:

NpUOOPETEHHE CUCTEMBI 3HAHUM 00 0o0mUX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYI  (QU3UKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U IJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHrUE YMEHUN PUMEHSITh TEOPETUUECKUE 3HAHUS JIsT OOBICHEHUS
buznyeckux SIBICHUN B MPUPOAE W ISl NPUHITHS MPAKTUYECKUX PEIICHUN B
TOBCEIHEBHOMU KU3HU;

OCBOCHHME CIOCOOOB pEIICHHsA pa3M4yHbIX 337a4 C SBHO 33JaHHOMU
(¢u3znueckol MOJENbI0, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOATENbHOE CO3/IaHUE
duznueckoil Mopenu, aJeKBaTHOW YCJIOBHMSM 3aJadd, B TOM 4YHCJIE 3ajad
WH)XCHEPHOT'O XapaKTepa;

NOHWUMaHUEe (PU3NUECKUX OCHOB W TMPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMNCTB U TEXHOJIOTMYECKUX MPOLECCOB, MX BIUSAHUS Ha OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIIBHOIO ITUIAHUPOBAHUS M TPOBEIACHHUS
¢bu3nuecKnX OSKCIEPUMEHTOB, aHalIW3a W HUHTEpHpeTranuu  uHOOpMaIuy,
OIPEEIICHHS] TOCTOBEPHOCTHU MOJIYYEHHOT'O PE3YJIbTaTa;

CO3JIaHME YCJIOBHM [JIsl pa3BUTUS YMEHHI MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPUYECKOMU JIEeATEIHHOCTH;

pa3BuUTHE HHTEpeca K cepam npodeccuoHaNTbHON AESITENbHOCTH, CBI3aHHOM
¢ GUBHKOIA.

B cootrBerctBun ¢ TpedoBanusmu DGI'OC COO yriyOnéHHBIM YypOBEHb
u3ydeHus: ydyeOHoro nmnpeamera «Dusznka» Ha YpOBHE CpEOHEro oOIIero
oOpa3oBaHusl BBIOMpAETCS OOYYAIOUUMUCS, TUIAHUPYIOIIUMH TPOJAOHKCHUE
o0pa3oBaHus MO CHENUATBHOCTIM (PU3HKO-TEXHUYECKOT0 MPOQUIIs.



Ha uzyuenue pusuxu (yriyOnaEHHBIA yPOBEHB) HA YPOBHE CPEIHETO OOIIETro
oOpazoBanus orBoauTcs 272 yacoB: B 10 kimacce — 136 yacoB (4 yacoB B HENEIIO),
B 11 kiacce — 136 4acoB (4 4acoB B HEJIEIIO).

[Ipennmaraemerii B mporpamme T0 (U3MKE TMepedeHb JIA0OPaTOPHBIX W
NPAKTHYCCKUX padOT SBISICTCS PEKOMEHIOBAaHHBIM, YYHTENIb JCIIaeT BBIOOP
IPOBENICHUS JIa0OpaTOPHBIX PAbOT M OMBITOB C YYETOM HHIWBHIYaTbHBIX
0COOEHHOCTEH 00yJaromuXxCsl.

JOKYMEHT MOZMMCAH SMEKTPOHHOM MOAMUCHIO
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