AHHOTaNUA
K padoueii nporpamme npeaMmera «Pusnka. Yrry0jJeHHbId YPOBEHb)
10-11 knacc

[Iporpamma 1o Qu3MKe Ha YpPOBHE CpeaHero odmero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIO)KEHUH M TpeOOBaHMH K pe3ylbTaTaM OCBOEHHMS OCHOBHOM 0Opa30BaTelbHON MPOrpaMMBl,
npezncrasieHHbix B @PI'OC COO, a taxxke ¢ yu€roM (enepanbHoil paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu mnpenongaBanus ydeOHoro mpeamera «®usnka» B 00pa30BaTENIbHBIX OpraHU3alMAX
Poccuiickoit deaepannu, pean3yromuXx OCHOBHBIE 00pa30BaTeIbHbIE TPOrPaMMBI.

[Tporpamma 1o ¢usuke ompenenser 0043aTesIbHOE MPEIMETHOE COAEpIKAHUE, YCTaHABIMBAET
PEKOMEHYEMYIO TIOCJEIOBATEIbHOCTh HM3YYEHHsT TEM M pPa3lesioB y4yeOHOro mpeaMera ¢ Y4EToM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€Hl, JOrMKH y4eOHOIo Ipolecca, BO3paCTHbIX 0COOEHHOCTEH
oOyygarormmxcs. [IporpamMMa mo ¢usuke Aaét NpeACTaBICHUE O IMENAX, COACPKAHHUH, OOIICH CTpaTeruu
o0ydeHusi, BOCIMTAHUS M DPa3BUTHUA OOydHAIOUIMXCsS CpeAcTBaMU yueOHoro mnpeamera «®Pusuka» Ha
yII1yOn€HHOM YPOBHE.

N3yuenne Kkypca (QuU3MKH  ymIyONE€HHOrO  ypOBHA — IO3BOJIAET — pealld30BaTh  3aJa4uud
npoeCCHOHAILHOW OpPUEHTALlMM, HANpPaBICHO Ha CO3JaHWE YCJIOBUW ISl TIPOSBICHUS CBOMX
MHTEJUIEKTYaIbHbIX U TBOPYECKMX CHOCOOHOCTEH KakKIbIM OOYYarOLIUMCS, KOTOpble HEOOXOIUMBI IS
MPOIOJHKEHUsT 00pa30BaHMs B OpraHU3alMAX MPOoPECCHOHAIBHOTO 00pa30BaHMUS 110 PA3IUYHBIM (DU3HUKO-
TEXHUYECKUM U MHXKECHEPHBIM CIIELIUAIbHOCTSIM.

B mporpamme mo (usnuke onpeAensioTcs IUIAHUPYEMbIE Pe3yJbTaTbl OCBOCHHUS Kypca (U3HKH Ha
YPOBHE cpesiHero o0I1ero oopa3oBaHus: JMUHOCTHbIE, METAPEAMETHbBIE, IPEMETHBIE (Ha YIIIyOIEHHOM
ypoBHEe). Hay4HO-METOMONIOTHUECKOH OCHOBOW Ui pa3pabOTKH TpeOOBaHW K JIMYHOCTHBIM,
MeTanpeaIMeTHbIM U npeametHelM dDenepanbHas paGoyas mporpaMma pesynbTaraM 00ydarouxcs,
OCBOMBIIKX MpOTpaMMy 1o (U3UKEe Ha yPOBHE cpenHero odmiero oOpa3oBaHus Ha yIITyOJEHHOM YPOBHE,
SIBJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[IporpaMma no usuke BKIHOUAET:

1) IUTAHUPYEMBbIE PE3YNIbTaThl OCBOCHHUS Kypca (PU3UKU Ha YIITyOJIEHHOM YpOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YNIBTATHI 10 rojiaM 00yUYEeHHUS;

2) coziepkanue yueOoHoro npeamera «Pu3nkay 1o rojgam ooyueHus;

3) TE€MaTU4ECKOE IUIAHUPOBAHKE 10 ToJ1aM 00yUYEeHHUS.

[TporpamMma mo ¢u3nMke MMeeT MPUMEPHBIA XapakTep U MOXKET ObITh UCIOJIb30BaHA YUUTEISIMHU
(buU3MKYM I cOCTaBIeHMs CBOUX pabounx mporpamM. [Iporpamma no gusuke He CKOBBIBAET TBOPUYECKYIO
WHULIMATUBY YYWUTENEH M TPENOCTaBIsAE€T BO3MOKHOCTU JJisl peaju3alii Pa3judyHbIX METOIUYECKHX
MOJIXO/IOB K MPEINoJIaBaHUI0 (PU3UKK HA YIIIYOJEHHOM YpOBHE IPH YCIOBUHU COXPAaHEHUs 00sS3aTelIbHOMN
YacTH COAEpKaHUsl Kypca.

®du3nka Kak Hayka O HamOojee OOIMX 3aKOHaX MPHUPOABI, BBICTyMass B KadyecTBE Y4eOHOTO
IpeMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHUH 00 okpykatorieM mupe. [IkonpHbIN
Kypc GU3HKH — CHUCTEMOOOpa3yloIui Al €CTECTBEHHO-HAy4YHbIX YYEOHBIX MPEAMETOB, IMOCKOJIBKY
¢u3nyeckre 3aKOHBI JIE)KaT B OCHOBE IPOLIECCOB M SBICHHMH, H3ydaeMbIX XHMHUeH, Ouosorue,
(dbuszmveckoii reorpadueil 1 acTpoHOMHEH. Vconp30BaHNe U aKTUBHOE NTPUMEHEHNE (PHU3NUECKUX 3HAHUM
ONpeNeNIIO Xapakrep M OypHOE pa3BUTHE pPA3HOOOPA3HBIX TEXHOJIOIMH B cdepe HIHEepreTHKHy,
TpPaHCIOPTa, OCBOEHUSI KOCMOCA, MOJTYYeHHs] HOBBIX MarepHalioB C 3aJJaHHBIMU CBOMcTBamu. M3yuenue
(GU3MKM BHOCHT OCHOBHOW BKJIaq B (OPMUPOBAHHWE E€CTECTBEHHO-HAyYHOW KapTHHBI MHpa
oOyyarorierocsi, B pOpMHUpOBaHUE YMEHUI MPUMEHSATh HAyYHBIH METO/ MO3HAHUS IIPU BBIMOJIHEHUU UMHU
y4eOHBIX UCCIIEIOBAHUH.

B ocHOBY Kypca ¢pu3nKy Ha ypoBHE CpeaHET0 001Iero o0pa3oBaHus MOJIOXKEH PAJT UCH, KOTOPhIS
MOXXHO paccMaTpuBaTh Kak MPUHIUIIBI €70 MOCTPOEHUSI.

Unes nenoctHocTu. B CcOOTBETCTBHM C HEH Kype SBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COIEP)KUT MaTepuall M3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHMYECKOM, TaKk M
COBPEMEHHOU (PU3HKH.



Wnes renepanusauuu. B cooTBeTcTBHM C HEeill Marepuan Kypca (pu3MKH OObEIUHEH BOKPYT
¢busnueckux Tteopuil. Benmymum B kypce siBisieTcss (opMupoBaHHME MPEACTaBICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BEIIECTBE U MOJIE.

Unes rymanutapuszanuu. EE peanuzanus mnpeanonaraeT HUCHOIb30BaHUE TI'yMaHUTapPHOTO
noTeHIHana (pu3nIecKoil HayKu, OCMBICTICHHUE CBSI3U Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMH U SKOJIOTUYECKUMHU MPOOIeMaMHU.

Wness npuxiagHol HampaeieHHOCTH. Kypc ¢usukum yrmyOn€HHOrO yYpOBHS TPEANOiaraeT
3HAKOMCTBO C IIUPOKHM KPYIOM TEXHUYECKHUX U TE€XHOJOTMYECKHUX MPUIOKEHUN HM3YUYEHHBIX TEOpUN U
3akoHOB. [IpH 3TOM paccMarpuBarOTCsS Ha YpOBHE OOLIMX IPEACTABICHUI U COBPEMEHHBIC TEXHHUECKUE
YCTpOICTBA, U TEXHOJIOTHH.

Wnest axosioru3anuy peainsyercs IOCPEICTBOM BBEICHUS AIEMEHTOB COACPKAHUSI, TOCBAIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C PA3BUTUEM TEXHUKU U TEXHOJOTHUH, a
TaKxke 00CYXJIeHHs MPOOJIEM PalMOHATEHOTO PUPOIOTIONIBE30BaHUS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoenne coaepkaHusi MporpamMmbl O (U3HKE TOMKHO OBITh MOCTPOCHO HA MPHHIIMIAX
CUCTEMHO-/IEATEIbHOCTHOTO mnoaxoaa. g ¢u3uku peanuzauus STHX HPUHLMIIOB Oa3upyercs Ha
WCIIOJIb30BaHUM CaMOCTOSITENIbHOTO AKCHEPUMEHTa KaK MOCTOSHHO JeHCTBYromiero ¢akropa y4eOHOTo
npouecca. g yryOoa€HHOro ypoBHSL — 3TO CHCTEMa CaMOCTOSITENIbHOIO YYEHHYECKOI0 IKCIEPHUMEHTA,
BKJIIOYAIOMIETO (PPOHTAIBHBIE YYEHUYECKHE OIBITHl MPU U3YUYEHUU HOBOIO MaTepuania, J1abopaTropHbIE
pabotel M paboTel mpakTHKyma. [Ipum 3TOM BO3MOXHBI JBa crioco0a peanu3anuu (U3NIECKOTO
MpakTHKyMa. B mepBoMm ciydae mpakTukym mpoBoautcs aubo B koHie 10 u 11 kmaccos, aubo mocie
IIEPBOrO M BTOPOrO HOJIYTOAMNM B KaXKJIOM M3 3THX KiaccoB. BTopoil crnoco® — 3To mHTerpanus padbot
MPaKTUKyMa B CHUCTEMY Ja0OpaToOpHBIX paboT, KOTOpbIe MPOBOAATCA B MpOIECCe HM3YUYCHHS pasena
(temsbr). IIpu sTOM mox paboTamu MpakTUKyMa MOHHMMAETCS CAMOCTOSITEIIbHOE HCCIEOBaHHE, KOTOPOE
MIPOBOJIUTCSA TIO PYKOBOJCTBY CBEPHYTOro, 0O0OOIIEHHOTO BHAa O€3 TMOMIAroBOW HMHCTPYKIUH. B
nporpaMMme 1o (U3MKE CHCTEMa YYEHHYECKOrO JKCIIEPHMEHTa, Ja0OpaTOpHBIX pabOT M MpPaKTUKyMa
MIpe/ICTaBICHa €AUHBIM MepeduHeM. BrIOOp TeMaTuku Ui 3TUX BUJOB YUEHUYECKUX MPAKTUYECKUX PadoT
OCYIIECTBIIIETCS y4aCTHUKaMU 00pa30oBaTeIbHOrO Ipolecca HCXOAs M3 OCOOEHHOCTEH MOypOYHOTO
IUTAHUPOBaHMS U OCHalleHUs Kabuneta ¢usuku. [Ipu 3ToM oGecrieunBaeTcsi oBlaZieHne 00yJaroIUMUCs
YMEHMSIMH TIPOBOAMUTH MpPsIMbIE M KOCBEHHbBIE M3MEPEHHUS, MCCIEAO0BAaHUS 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYMH U IOCTAHOBKY OIIBITOB IO ITPOBEPKE MPEUIOKEHHBIX TMIOTE3. boiblioe BHUMaHUE yAelseTcs
pELIEHNI0 Pacy€THBIX M KaueCTBEHHBIX 3a4a4. [Ipu 3ToM Juist pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS
3aJa4d C SBHO 33/JIaHHOW M HESBHO 3aJJaHHOM (DU3MYECKOW MOJENblo, IMO3BOJSIONINE MPUMEHATh
M3YyYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOIO paszzesia Kypca, TaKk U UHTErpUpys NPUMEHEHHE
3HAHUM U3 pa3HbIX pa3aenoB. [l KauecTBEHHBIX 3a7ady MNPUOPUTETOM SIBISIIOTCA 3aJaHusl Ha
0ObsICHEHHE/TIpe/ICKa3aHle MPOTEKAHUS (PU3NYECKUX SIBICHUH W MPOLECCOB B OKPYXAIOUIEH >KHU3HH,
TpeOytomue Beioopa pu3nueckoit MOEH Ui CUTyallud PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusmu GI'OC COO k marepuaabHO-TEXHHUUYECKOMY OOECIEUEHHIO
ydeOHoro mporecca Kypc (GHU3UKK YDIYOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro oOmero odpa3zoBaHHs
JOJDKEH M3YYaThCs B YCIOBUSX MPEAMETHOTO KabuHeTa. B kabuHeTe GU3HKN MOMKHO OBITH HEOOXOMMMOE
naboparopHoe 00OpyHOBaHHE JJs BBIMOJHEHHS YKa3aHHBIX B IporpamMme Mo (U3MKe Y4EHHYECKHX
OTBITOB, J1a0OpaTOpPHBIX pabOT M paboT MpaKTHKyMa, a TaKkKe JIEeMOHCTPallMOHHOE 00O0pYIOBaHHE.
JleMoHCTpallMOHHOE 00opyHaoBaHHEe (OPMHUPYETCS B COOTBETCTBUM C TNPUHIMIIOM MHUHUMAIbHOU
JOCTaTOYHOCTH M 00ecleuynBaeT MOCTAHOBKY IEPEYUCIEHHBIX B MporpaMme Mo (U3HKe KIFOUYEBBIX
JEMOHCTpAllMi  JUIsl  MCCIENOBAaHUS U3YyYaeMBIX SIBIEHUMH M  MPOLIECCOB, OJMIHMPUYECKUX H
(GyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe 000pyaOBaHHE ISl YYCHHUYECKUX MPaKTHUECKUX paboT (opmupyercs B BHJE
TEMaTHUYeCKUX KOMILUIEKTOB U oOecrieunBaeTcs B pacd€re OJHOI0 KOMIUIEKTa Ha JIByX OOy4YarolIUXCH.
Temarnueckre KOMIUIEKTHI JJaOOpaTOPHOTo 00OPYIOBAaHUS JTOJDKHBI OBITh MOCTPOEHBI Ha KOMILIEKCHOM
WCIOJIb30BaHUH aHAJIOTOBBIX U U(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CHCTEM B
BUie HU(POBBIX J1AOOPATOPUA.

OCHOBHBIMU TIEISAMU U3YYCHHS (U3UKU B 00IIIEM 00pa30BaHUU SIBIISIOTCS:



1) (dbopMHpOBaHUE UHTEpPECA U CTPEMJICHHUS OOYYaIOLINXCsl K HAyYHOMY M3YYE€HHUIO MPUPOBI,
pa3BUTHE UX UHTEJUIEKTYalbHbIX U TBOPYECKHX CIIOCOOHOCTEH];

2) pa3BUTHE TIPEICTABICHHA O HAyYHOM METO/AE TMO3HaHUsA W (OPMUPOBaHUE
HCCIIE/IOBATEIILCKOTO OTHOIICHHS K OKPY)KAIOIIHM SIBJICHUSIM;

3) (bopMUpOBaHUE HAYYHOTO MHPOBO33PCHHUSI KaK pe3yibTara M3y4CeHUs] OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

4) dbopMupoBaHUE YMEHUN OOBSACHATH SIBJICHHS C HCIONB30BAHHEM (DH3UYECKUX 3HAHUU U
HAyYHBIX JOKa3aTelIbCTB;

5) (dbopMHupOBaHUE TPEACTABICHUH O poin (U3MKUA Ui Pa3sBUTHA JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH;

6) pa3BUTHE TNPEACTABICHUH O BO3MOXHBIX cepax Oymymeidl mnpodeccuoHanbHOM

NesTeIbHOCTH, CBSI3aHHBIX ¢ (PU3UKOH, TOJrOTOBKA K JaJIbHEHIIeMy OOy4EHHUIO B 3TOM HalpaBJICHUHU.
JlocTuxKeHue 3TUX Lenell o0ecreunBaeTCsl PElIeHHeM CIEAYIOIUX 3a/1ad B IPOLECCEe U3yUeHUs
Kypca (pU3UKU Ha yPOBHE CPEAHEro oo1ero o0pa3oBaHus:
1) NpUOOpETeHNUEe CUCTEMBbI 3HAHUH 00 OO0mHMX (U3MYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpUsIX, BKJIOYAs MEXaHHKY, MOJIEKYJSPHYIO (U3HKY, 3JIEKTPOAMHAMHKY, KBAHTOBYIO (H3UKY U
AJIEMEHTHI aCTPOYU3UKY;

2) (dbopMupoBaHUEe YMEHHUI MPUMEHSTh TEOPETHUECKHE 3HAHUS JJIs1 OObACHEHUS (PU3MUECKUX
SIBJICHUI B IPUPOJIC U JJI PUHATUS MPAKTUUECKUX PEUICHUH B MOBCETHEBHON KU3HU,
3) OCBOEHHE CMOCOOOB PELICHUS PAa3IMYHBIX 33/1a4 C SIBHO 3aJIaHHON (DPU3HUECKOM MOJENbIO,

3aja4, TOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3/l1aHue (U3NYECKOW MOJENH, aeKBaTHOH YCIOBUSAM
3aJla4y, B TOM YHUCIIE 3a/1a4 MHKEHEPHOTO XapaKTepa;

4) [IOHMMAaHUE (PU3UYECKUX OCHOB U IPHUHIMIIOB JIEHCTBUS TEXHUYECKUX YCTPOWUCTB H
TEXHOJIOTMYECKHX IIPOLIECCOB, HX BIMSAHMSA Ha OKPYXKAIOIIYKD Cpely; OBJaJE€HHE METONaMu
CaMOCTOSITENIFHOTO ~ IUITAHUPOBAaHUS W TMPOBEACHUS  (U3MYECKHUX HKCIEPHUMEHTOB, aHalIM3a |
MHTepHpeTanuyu HHPOPMAIUH, OTIPE/IeIEHUS JOCTOBEPHOCTH MOTYYEHHOTO pe3ysbTara;

5) CO3JJaHWE YCJIOBUH JUIS Pa3sBUTHS YMEHHUH IPOEKTHO-UCCIIENIOBATEILCKOW, TBOPUYECKOM
NeSITeNIbHOCTH;
6) pa3BuTHE UHTEpeca K chepam rnmpodecCuoHaATBLHOMN AEeSITEIbHOCTH, CBI3aHHOMN ¢ (DU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu PI'OC COO yrnyOonéHHBIH ypOBEHb M3Y4€HHUS Y4eOHOIro
npenmera «®dusmka» Ha YpOBHE CpeAHEro o0mero o0Opa3oBaHUs BbIOMpaeTcss O0O0ydarolUMUcH,
TUTAHUPYIOIMMHU MPOAOIDKEHNE 00pa30BaHUs MO CHENHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOpHIIS.

OO01iee 9nCIIO YacoB, PEKOMEHIOBAHHBIX ISl M3y4YeHHs (Pu3uku (yriryOaeHHbIN ypoBeHb) — 340
gacoB: B 10 kmacce — 170 gacos (5 yacoB B Henento), B 11 kimacce — 170 gacoB (5 4acoB B HEIETIO).

[Ipennaraemelii B mporpaMMe Mo (U3MKE MepedeHb Ja0OpaTOpHbIX W MPAKTHUECKHX paboT
SBJISIETCS PEKOMEHJOBAHHBIM, YUYHMTENb J€JaeT BbIOOp MPOBEIEHUs J1a0OPaTOPHBIX pabOT M ONBITOB C
y4€TOM HHIUBUAYAIbHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamme mo ¢u3Mke Kaxaoro kiacca
IpeJUIaraeTcsi pe3epB BPEeMEHH, OTBOAMMBIN Ha BapUaTHBHYIO 4aCTh IMPOTPaMMBI, COJEpKaHUE KOTOPOMH
dbopmupyeTcsi ydacTHUKaMu oOpaszoBarenbHOro mpouecca. Jlrobas pabGouas mnporpamma JOKHA
MIOJTHOCTBIO BKJIIOUYATh B ce0s collepKaHue JaHHOM MPOrpaMMBl 10 (PU3HKe.



