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1. TlosicHUTEJIbHAS 3ANMUCKA.

[TporpamMma BHEYpOUHOH EATEIHHOCTH N0 (DU3HKE Kypca « DKCIIEPUMEHTATbHAS
naboparopusi » peaHazHavueHa st paboTsl ¢ yaamumucs 10-11 kmaccoB cpenHux
0011e00pa30BaTENBHBIX YIPEIKICHUN U COCTABJICHA B COOTBETCTBHUH:

* C IPHUMEPHON OCHOBHOW 00pa3oBaTENLHOW MPOTPAMMO CpemHero odmiero obpa3zoBaHus,
o00peHHON pemieHreM (eaepaabHOro y4eOHO-METOINIECKOro OOBEAMHEHUS TI0 OO0IIeMy
oOpazoBanuio (mpoTokos ot 28 utons 2016 r. Ne 2/16-3);

» ¢ paboueii mporpammoii o yueOHOMYy mipenmery Pusuka 10-11 kmaccsr /I'. 5. Mskures,
b.b. byxosues, B.M. Yapyrusn. —IIpocsemenne,2017.;

C BO3MOXHOCTAMU mnpeameTHod nuHuM «Knaccuueckuit kypce». PabGouas mnporpamma
paccunTana Ha 34 4.

AXTyallbHOCTh IPOTPaMMBbI ONIpeiesieHa TeEM, YTO (PU3UKa, COCTABIIAIONIAs CEPILIEBUHY
€CTECTBEHHOHAyYHOr0 00pa30BaHus, U NeJaroruueckas CUCTeMa JOJIKHbI CIOCOOCTBOBATH
dhopmupoBanutonpodeccuoHanoB. B 3Toif ¢BsI3u npeyiaraemasi HaMmu IporpaMma
BHEYPOUHOH J€ATEIBHOCTH MO PU3UKEKypca « IKCIIepUMEHTalIbHas J1adopaTtopus »
obecrnieynBaeT rnoyryueHue oOpa3oBaHMs HE TOJBKO KaK MPOILIECC YCBOCHUS CUCTEMbI 3HaHUH,
YMEHHI 1 KOMIIETEHINI, HO U KaK MPOIecC Pa3BUTHUS JIMYHOCTHU, TyXOBHO-HPABCTBEHHBIX,
COIMAJIBHBIX, CEMEMHBIX U IPYTrUX [IEHHOCTEM.

Oomme nesn:
-Pa3Butne uHTepeca K pusuke;

- popMHUpOBaHUE TIPEJCTABIICHUI O TPHEMaX M METOAaX PEIICHHS PACUETHBIX U
KaueCTBEHHBIX QU3NUYECKUX 33/1aY;
- oMok oOyJarIeMycs B moarotoBke k ciade EI'D no ¢pusuke;
- popmupoBanue HUHPOPMALIMOHHON U KOMMYHUKATUBHOM KOMIIETEHTHOCTEH ydaluxcs Ass
pelIeHNs KOHKPETHBIX MPAKTUUECKUX 3a/1a4 C UCIOJIB30BaHUEM ITPOEKTHOTO METOAA U
obopynoBanus «Toukapocta» o GpusmKe;

- pa3BUTHE JUYHOCTHBIX KAYECTB 00yYaIOMIMXCS HA OCHOBE KOMIUJIEKCHOTO MTPUMEHEHHUS
3HAHWI, YMEHHUH U HaBBIKOB B PEUICHUH aKTyaJlbHBIX MPOOIIEM.
JlanHast mporpaMMa MocTpoeHa B COOTBETCTBUU CO HIKOJILHOM MporpaMMoit Kypca Gu3mku, a
TaKk)ke B COOTBETCTBUH C KOJAU(PUKATOPOM 3JIEMEHTOB COJIEp>KaHUsI U TPeOOBAaHUN K YPOBHIO
MOATOTOBKH O0Y4YaIOIIUXCSl U crenudukanieil KOHTPOJIbHBIX HM3MEPHUTENbHBIX MaTepHalioB
JUIS IPOBEJICHUS €IMHOTOTOCYIapCTBEHHOTO SK3aMeHa Mo (U3HKe.

OO0pa3oBaTte/ibHbIE 32/1a4H: 3HAKOMCTBO C AITOPUTMOM PabOTHI HAJ MPOEKTOM U
CTPYKTYpOI MpoeKTa; co cnocodbamu (popMyIupoBKU MIPOOIEMHBIX BOIIPOCOB; BEIPAOOTKA
YMEHHUS - OTIPEJICIIATH 1€, CTABUTH 337a4H, COCTABIISITh U PEAIN30BbIBATH IJIAH MPOEKTA;
(dbopMupoBaHKe HaBbIKA0(OPMIICHHS MUCbMEHHOM YacTH MPOEKTa, MPEICTaBICHHS IPOCKTa B
BHJIE TIPE3CHTALIUU U IyOJIUYHOTO BBICTYIUICHHUS,

Pa3BuBaromue 3a1aun: GopMUpOBaHNE YHUBEPCABHBIX YUEOHBIX NEHCTBUI; paclInpeHue
Kpyro3opa; oboraieHe cIioBapHOro 3arnaca; pa3BUTHe TBOPYECKUX CIOCOOHOCTEH; pa3BUTHE
YMEHHSI aHAIU3UPOBATh, BBIACIATH CYILIECTBEHHOE, IPAMOTHO M JOKA3aTEJIBHO U3J1araTh
MaTepuain(B TOM YHCIie ¥ B MUCBMEHHOM BHJIE); CAMOCTOSTENILHO MPUMEHSATh, aHATTU3UPOBATh
Y CUCTEeMATU3UPOBATh MOJTYUYCHHBIE 3HAHUS; pa3BUTHE MBIILIECHUS, CTIOCOOHOCTH HAOII0IaTh
U JeNaTh BbI- BOJBI.

BocnurarenbHbie 3a1a4m: criocoOCTBOBATh CaMOPEANN3alUU YIaCTHUKOB ITPOEKTHOTO
00y4eHHs1, NOBBIIIEHUIO UX JIUYHOW YBEPEHHOCTH; Pa3BUBATh CO3HAHNE 3HAUUMOCTH
KOJUIEKTUBHOM pabOTHI 7151 MOJTyYeHHs! pe3yiibTaTa; MpoIeMOHCTPUPOBAThH POJIh
COTPYJHMYECTBA U COBMECTHOM EATEIBHOCTH B IIPOLIECCE BHINOIHEHNS TBOPUYECKUX 3aJaHU;
BJIOXHOBJIATH yJall[UXCsl HA pa3BUTHE KOMMYHHUKA0EIbHOCTH.



[Iporpamma BHEYpOUHOH IEATENBHOCTH Kypca « DKCIIEPUMEHTAIbHAS J1a00paTopus »
NapajieIbHOIIKOIBHOMY KYpCy Aa&T BO3MOXKHOCTD YTIyOJIsATh MOTy4YeHHBIC 3HAHHS paHee Ha
ypOKax (pU3UKH, UCCIEYS H3ydaeMylo TEMY C TOMOIIBIO 3KCIIEPUMEHTATILHOTO
MozenupoBaHus 3aaady EI'D paznuuHOro ypoBHSI CIOXHOCTU M PELIEHUS HUX, TEM CaMbIM
riryoxe
MOCTUTATh CYLTHOCTh (PU3MUECKUX SIBICHUI U 3aKOHOMEPHOCTEH, COBEPIICHCTBOBATH 3HAHUE
(U3NIECKUX3aKOHOB.

Takum 00pazoM, OTIIHUUTEIBHON 0COOCHHOCTRIO Kypca SBIsIeTCs pa3Hooopasue Gopm
paboThI:
— COIJIACOBAHHOCTh Kypca BHEYPOUHOU JIE€ATEIBHOCTH CO IIKOJBHOM MPOrpaMMoil 1o
(bu3MKe UIPOrpaMMOii MMOATOTOBKH K SK3aMEHY;
— DKCHEPUMEHTAJIbHBINA MOX0 K ONPEAENEHUI0 PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
— BO3MOXHOCTb CO3/1aBaTh TBOPUYECKHE MTPOEKTHI, IPOBOJUTH CAMOCTOSTEIbHbIE HCCIIEI0OBAHUS;
— MPUKIIATHON XapaKTep UCCIECIOBAHUM.
[To uroram peanuzanuu Kypca IpoOBOAUTCS UTOTOBOE MEPOIIPUATHE «3aKOHBI (PU3UKHU B
MIPUPO/I€ UTEXHUKE» B POpME MPEACTABIECHUS U 3alUThI IPOEKTOB

OcHoBHO# (hopMOil yuéTa BHEYPOUHBIX JOCTUKEHUI 00yJaromuxcs SBIsSETCs

BbINIOJIHEHHBIA[IpOEKT ¢ rcnonb3oBanneM o0opyaoBanus «Todka pocTa» o Gpusmke.

2. O0mas xapakTepucTHKA Kypca BHEYPOUHOIl 1esiTeIbHOCTH.

®dusnka sBisgeTcs GyHIAMEHTOM €CTECTBEHHOHAYYHOTO 00pa30BaHMs, €CTECTBO3HAHUS U
HayYHO-TEXHHUYECKOTO Ipoliecca.
dusnka Kak HayKa UMeeT CBOEH IPeIMETHOM 00J1aCThI0 00IIIHe 3aKOHOMEPHOCTH IPUPOIBI
BO BCEM MHOT'000pa31u SBJICHUNA OKPYXKAIOIIETO HAC MUpPA. XapaKTepHBIE JJII COBPEMEHHOM
HayKH UHTETPALIMOHHBIE TEHACHIUN IPUBEHU K CYIIECTBEHHOMY pacIIUPEeHUI0 00bEeKTa
(bM3UYECKOTO MCCIIeT0BaHMSs, BKIIIOUas KOCMUYECKHE SIBICHUS (acTpo(dr3HKa), SIBJICHUS B
Hellpax 3eMJIU U TJIaHET
(reodusuka), HEKOTOpPbIE 0COOEHHOCTH SIBJICHUH )KHBOTO MUPA U CBOMCTBA KUBBIX 0OBEKTOB
(6uoduszuka,MosieKynsipHas OMOJIOTHS ), MHPOPMAITMOHHBIE CUCTEMBI (TIOJTYITPOBOIHUKH,
Jla3epHas U KPUOTeHHAs TeXHUKA Kak ocHoBa DBM). du3uka crajga TeOPETHIECKON OCHOBOM
COBPEMEHHOM TEXHUKH U €€ HEOThEMJIEMON COCTaBHOM YacTbi0. DTUM ONPEICISIIOTCS
o0Opa3oBaTesIbHOE 3HaUeHUE y4eOHOTO
npenMera «Pu3nKa» U €ro CoJIep>KaTeIbHO-METOJUUECKUE CTPYKTYPHI:

» Ou3nyecKre METO bl U3YYEHUS MPUPOIBI.

» MexaHuka: KHHEMAaTHKa, JUHAMHKA, THAPO-a3pO-CTaTUKA U THHAMUKA.
* Monekynsipuas ¢usuka. TepmoanHamuka.

* DIIeKTPOCTATUKA. DIEKTPOJUHAMHUKA.

* KBanToBas ¢usuka.

B acniektHOM mu1aHe (u3MKa paccMaTpuBaeT IPOCTPAHCTBEHHO-BpeMEHHbIE (hOPMBI
CYIIIECTBOBaHUSIMATEPUH B ABYX BUAAX — BEIIECTBA U MOJIs, (PyHIaMEHTAIbHbBIE 3aKOHBI
MPUPOIBI U
COBpEMEHHbIE (U3UYECKUE TEOPUH, TPOOIEMBI METOOJIOTHH €CTECTBEHHOHAYUYHOTO
MO3HAHUSL.

B o0bexTHOM T1aHe (hu3KKa U3ydaeT pa3IMyHbIe YPOBHU OPraHU3aIMH BEIIeCTBA: MUKPO-
CKOTTMYECKHI 2JIEMEHTApHBIA YaCTHUIBl, aTOM U SAPO, MOJIEKYINbI; MaKpOCKOTHYECKHUMA —
ras,

KUJKOCTb, TBEPJIOE TEJO, TIa3Ma, KOCMUYECKHE OOBEKTHI KaK MEraypOBEHb. A TaKXKe
M3YYal0TCs YEThIPETUIIA B3aUMOICHCTBUHN (TPaBUTALIMOHHOE, DIIEKTPOMAarHUTHOE, CUIIBHOE,
ciaboe), CBOMCTBA JEKTPOMArHUTHOTO TOJIS, BKIIFOYAst ONITUYECKUE SIBICHHUS, OOIITUpHAs
00JacTh TEXHHYECKOTO TPUMEHEHUS (DU3UKH.

OOmUMU 1eNISIMH, CTOSIIIIUMU TIepe]] KypcoM (GpU3uKu, sBIsieTcss GOpMUPOBAHUE U Pa3BUTHE
y YYCHHMKA HAYYHBIX 3HAHUH U yMEHUH, HEOOXOJUMBIX Ui TOHUMAHHS SBJICHUNA U
MIPOLIECCOB, TPOUCXOAAIINX B PUPOE, OBITY, IS IPOIOJDKEHHS 00pa30BaHUS.



Becsb kypc usuku pacrpesiesneH 1o kiaccam CIeayronM o0pa3om:
- B 10 kmacce m3ywarorcs: (u3MKa M METOJbI HAYYHOTO MO3HAHHWS, MEXaHUKa,
MOJIEKYJIsIpHAs (PU3UKA, SJEKTPOAMHAMHUKA (HAYAIO);



3. Onucanue MecTa Kypca BHEYPOYHOI JesiTeJbHOCTH.

CornacHo yueOHOMY IUIaHy BCETO Ha U3y4eHHE y4eOHOTO Kypca «DKCIIepUMEHTaIbHAS JIa-
6oparopusi» B 10 K1accax 0OCHOBHOM IIKOJIBI BhIfensieTcs 34 vaca (1 4. B Hefeto,
34 y4eOHble HEAETH).

4.JIM9HOCTHBbIE, MeTANIPe/IMEeTHbIE U NPeIMeTHbIe Pe3y/JIbTaThl 0CBOECHHS
Kypca.

JlesaTenbHOCTh 00pa30BaTEFHOTO YUPEXKICHHS 00111ero 00pazoBaHust B 00yueHHH (hU3HKE B
CpenHeN(IMOTHOM) KO J0DKHA ObITh HAIIPaBJICHA HA IOCTHXKEHUE 00yYarOIUMHUCS
CJIEYIOIIUX JIMYHOCTHBIX PE3yIbTaTOB:

— YMEHHE YIPABJISITh CBOEH IO3HABATEILHOM JIEATEIbHOCTHIO;
— TOTOBHOCTH U CIIOCOOHOCTHh K OOpa3oBaHMIO, B TOM YHCIIE CaMOOOpa30BaHHIO, Ha
MPOTSHKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHUE K HENpPEphIBHOMY OOpa3oBaHHUIO Kak
YCJIOBUIO YCTICITHOUTPO(HECCUOHATBLHOM 1 00IIECTBEHHOM IEITEIHbHOCTH;

— YMEHHE COTPYIHUYATh CO CBEPCTHUKAMHU, IETHbMHU MJIQ/ILIETO BO3pacTa,
— B3pOCIBIMU B 00pa30BaTeNIbHOM, yueOHO-HCCIe10BATENIbCKON, IPOEKTHOM U APYrUX BUJIAX
NesITeNIbHOCTH;
— c(pOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSIHAYKW; OCO3HAHHME 3HAYMMOCTHU HayKH, BIIAJICHUS JOCTOBEPHON MHpOpMaIueii o
MepeIoBbIX
JOCTHKEHUSIX U OTKPBITHIX MUPOBOIl U OTE€UECTBEHHOM HAayKH; 3aMHTEPECOBAHHOCTh B
Hay4YHBIX3HAHUAX 00 yCTPONCTBE MUpa U 0OIIECTBA; FTOTOBHOCTh K HAYYHO-TEXHUUECKOMY
TBOPYECTBY;

— YYBCTBO I'OPJIOCTH 3a POCCUNCKYIO (PU3NYECKYIO HAyKy, TYMaHU3M;

— TIOJIOXKUTEIIBHOE OTHOIIICHUE K TPYY, LIEJICyCTPEMIICHHOCTD;
— 9KOJIOTMYECcKas KyJIbTypa, Oepe’KHOE OTHOILIEHHE K POAHOM 3eMiie, TPUPOJHBIM
6orarctBam Poccuu u Mupa, moHMMaHNe OTBETCTBEHHOCTHU 3a COCTOSIHUE MPUPOIHBIX
PECYPCOB U Pa3yMHOEIIPUPOIOTIOIb30BAHUE.
MertanpeJMeTHBIMU pe3yJIbTaTaMU OCBOEHHSI BBIITYCKHUKaMH CpeHeN (II0JHOM) HIKOJIbI IIPO-
rpaMMbl IO (U3UKE SBIISIOTCA:
OcBoeHuE PEryIaTUBHBIX YHUBEPCATIbHBIX YUEOHBIX 1€HCTBUI:
— CaMOCTOSITEIbHO OINpPENeNATh LEIH, CTaBUThb M (POPMYJIUPOBATh COOCTBEHHbIE 3a7a4M
BOOpa30BaTeIbHOM EATEIbHOCTH U )KMU3HEHHBIX CUTYALUSX;
— OLIEHUBATb PECYPCHI, B TOM YUCIIE BpeMs U IpYre HEMaTepUalbHbIE PECYPCHI,
HE00X0AUMBIE ISl IOCTHKEHUS [TOCTABICHHOM paHee LeiH;

— COTOCTAaBJIATh UMEIOIIHECS BOZMOKHOCTU M HEOOXOIUMBIE [UIsl JOCTUKEHUS LIETIH PECYPChI;

— OIpENENATh HECKOJIBKO ITyTel JOCTHKEHUS IOCTABICHHON LEIN;

— 3a/1aBaTh [IapaMETPbl U KPUTEPUH, II0O KOTOPBIM MOXKHO ONPEAEIUTH, YTO LENb JOCTUTHYTA;

— COIIOCTABJIATH MOJIYYECHHBIN PE3yJbTaT JAEATEIBHOCTH C IIOCTABICHHON 3apaHee LEIIbIo;
— OLIEHUBATh IOCJIEJACTBUS JOCTHUKEHMSI NOCTABIECHHOW LIEIH B JIEATEIBHOCTH,
COOCTBEHHOMKN3HU M KU3HH OKPYKAIOIIHX JIIOJIEH.
OcBoeHue M03HaBATENIbHBIX YHUBEPCATbHbBIX Y4eOHBIX JEHCTBUI:

— KPUTHYECKH OLIEHWBATh U UHTEPIPETUPOBATh HHPOPMALIUIO C PA3HBIX MO3UIIMA;

— pacro3HaBaTh ¥ (PMKCUPOBATh IPOTUBOPEUHS B MHPOPMALIMOHHBIX HCTOYHHUKAX;

— HCIIOJNB30BaThb  pa3iIUYHbIE  MOJEIBHO-CXEMATUYECKUE  CPEACTBA IS IIPEICTABICHUS
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX UCTOYHUKAX MPOTUBOPEUNH;
— OCYILECTBJIATh MH(POPMAIMOHHBIA MOMCK M CTaBUTh HAa €r0 OCHOBE HOBbIE (yueOHBIE
UII03HABATENIbHbIC) 33]Ja4H;

— HCKaTh U HAXOJUTh 0000IIEHHBIE CTIOCOOBI pelIeHHs 3a/1ay;
— MPHUBOJUTH KPUTUYECKHUE ApPIYMEHTHI, KaK B OTHOILIEHUH COOCTBEHHOTO CYXKICHUS, TaK U B
OTHOILIEHUHU JEHUCTBUN U CY)KIEHUN IPYroro 4eloBeKa;
— BBIXOJIUTH 32 PaMKH Y4e€OHOTO IpeaAMEeTa U OCYILIECTBIISATH IeJIEHAPaBICHHBINA TTOUCK
BO3MO’KHOCTH ITUPOKOTO NIEPEHOCA CPEICTB U CIOCOOOB IEHCTBHUSA;



— BBICTpaMBaTh HHIUBUAYAJIbHYIO 00pa30BaTEbHYIO TPACKTOPHIO, YIUTHIBAsI OTPAHUYCHUS
COCTOPOHBI IPYIUX YYaCTHUKOB U PECYPCHBIEC OTPAaHUYCHUS;
— MEHSTb U YAEPKUBATh pPa3HbIC IO3UIUHU B [I03HABATEIbHOMN EATEIBHOCTH (OBbITh YYEHUKOM U

yuuteneM; (GopMyarpoBaTh 00pa30BaTENbHBIN 3aMpOC W BBINOJIHATH KOHCYJIBTaTHBHBIE
(GYHKIIMHM CaMOCTOSITEIHHO; CTaBUTh MpoOJiieMy M padoTaTh Hax €€ pelieHueM; YIPaBIsaTh
COBMECTHOM IMO3HABATEIILHON JEATEIHHOCTHIO U TIOTUUHSATHCS).
KoMMyHHKaTHBHBIC YHUBEPCAIbHBIE YIeOHBIC JICHCTBHUS:
— OCYIIECTBJISTh JIEJIOBYI0 KOMMYHHUKAIIMIO, KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU
(kakBHYTpH 00pa30BaTeIBLHON OPraHW3aIHH, TaK U 3a ¢€ MpeIeamMu);
— TPU OCYIIECTBICHUU TPYNIOBONM pabOThl OBITH KaK PYKOBOIUTEIEM, TaK WU UJICHOM
MMPOEKTHON KOMAaHIbl B Pa3HBIX pPOJIAX (TEHEPATOPOM UJCH, KPUTHUKOM, HCIOJIHUTEIEM,
MIPE3EHTYIONUM U T. 11.);
— pPa3BEpPHYTO, JIOTUYHO M TOYHO H3JaraTh CBOK TOYKY 3PEHHS C HCIIOJIh30BAHUEM
aJICKBaTHBIX(YCTHBIX M ITHCBMEHHBIX) SI3bIKOBBIX CPE/ICTB;
— Ppacro3HaBaTh KOHQJIMKTOTEHHBIE CUTYallUH U MPEJOTBPAIIATh KOHPIUKTHI 10 X
aKTUBHOM (ha3bl;
- COTJIaCOBBIBATh TO3UIIMU YICHOB KOMaH/IbI B rpoiiecce

paboThI Hax 00IMMpETIICHNEM;
— TMPEACTaBIATH MyOJIMYHO Pe3ybTaThl MHIUBUAYATBHON U TPYITIOBOM JIEATEIHHOCTH, KaK
nepeJl 3HaKOMOM, TaK U Mepe]l HE3HAKOMOW ayJIMTOPUEN;

- IOI0MPAaThH MapTHEPOB JITSE JIEJIOBOM KOMMYHHKAIIHH,
HUCXOs W3 COOOpaKEHUN Pe3yIbTATUBHOCTH B3aMMO/ICHCTBHSI, a HE JTMIHBIX
CHUMIIATHH;

— BOCIIPUHUMATh KPUTHUECKHE 3aMEUYaHUsI KaK pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO U éMKO (POpPMYIHPOBATh KaK KPUTHUECKHE, TaK U 0JI0OpUTENILHBIE 3aMEeUaHus B
aZpecIpyrux JIIOACH B paMKax JIeJ0BOM 1 00pa30oBaTEIbHOW KOMMYHHKAITUHU, W30eras mpu
3TOM JIMYHOCTHBIX OLEHOYHBIX CY)KJICHUH.

[IpenMeTHBIMH pe3ylbTaTaMUd OCBOEHUS BBIITYCKHUKAMU CpeIHEH (TOTHOM) IIKOJIbI
MPOTpaMMBITIO hU3HKE HAa 6a30BOM YPOBHE SIBIISIOTCSI:

— c(hopMUPOBAHHOCTh MPEACTABIECHUN O 3aKOHOMEPHOM CBS3M M MO3HABAEMOCTH SBIICHUI
MPHUPO/IbI, 00 00BEKTUBHOCTH HAYYHOT'O 3HAHUS; O POJIU U MecTe (PU3UKH B COBPEMEHHOMN
HayYHOU KapTUHEMHUPA; MOHUMaHUE posid GU3UKHU B JOPMUPOBAHUU KPyrozopa u
(YHKIIMOHATBHOM TI'PaMOTHOCTH YeJIOBEKa JUIsSl pEIICHUS TPAKTUYECKUX 3314,

— BJIaJIeHUE OCHOBOIIOJIATAIOIIUMH (PU3NUECKUMHU MOHSITUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH UTEOPHUSMHU; YBEPEHHOE M0JIb30BaHUE (PU3MUECKON TEPMUHOJIOTHEH U CUMBOJIMKOM;
— c(hOpMHUPOBAHHOCTh MpeICTaBICHHMA 0
buznueckoin CYILIHOCTHU SIBJICHUH IPUPOIbI(MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX), BUAAX MaTepUH (BELIECTBO U I0JIE),
JBUKEHHUH KaK CIoco0e CyIeCTBOBaHUS MaT€pPUH; YCBOCHHE OCHOBHBIX UM MEXaHUKH,
aTOMHO- MOJICKYJISIPHOTO YYEHHUSI O CTPOCHUHU BEIECTBA, JJIEMEHTOB AJIEKTPOAMHAMUKH U
KBaHTOBOM

(bu3MKY; OBNAJCHNE TIOHATUHHBIM aNlapaTOM U CUMBOJIUYECKHUM SI3BIKOM (DU3HKH;

— BIIJICHUE OCHOBHBIMM METOJAMHM HAy4YHOTO  TIO3HAaHMI,
UCIOJIb3YEMBIMU B (u3uke: HaOIIOIEHHE, OIIMCAHUE, U3MEpEHHUE,
9KCIIEPUMEHT; YMEHHUS oOpabarbIBaTh  pe3yibTaThl H3MEPEHUH,

O6H21py>KI/IBaTB 3aBUCHUMOCTb MCKAY q)HSH‘IeCKI/IMI/I BCINYMHaMU,
O6LHCH$ITLHOJ'IY‘I€HHLI€ PE3YJIbTAThI U JACJIaTh BBIBOJBI;
— BJIAACHHUC YMCHUSIMHU BBIIBUI'aTh THUIIOTC3bI Ha OCHOBC 3HaHUA
OCHOBOHOJIaFaIOH_II/IX(I)I/BI/I‘-ICCKI/IX 3aKOHOMCpHOCTCﬁ " 3aKOHOB, IMPOBCPATH UX
OKCIICPUMCHTAJIbHBIMU CPEACTBAMU,

bopmynupys  1enb UCCIIEIOBaHMs,  BJaJEHUE YMEHUSIMH  OIUCHIBATh
U OOBACHATH CAMOCTOSITENTLHO IIPOBEJICHHBIE AKCIIEPUMEHTHI,
aHAJM3UPOBATh pe3yabTaThI HOJy4eHHOHU3MEpUTEIbHON nHpOpMaLuy,

ONPEEIATh JOCTOBEPHOCTD MOJYYEHHOT'O PE3YNbTATA;
— c(hOopMUPOBAHHOCTh YMEHUS peIIaTh MPOCTHIE (pr3nUYecKue 3a/1a4H;



— cOpMUPOBAHHOCTH YMECHHUS IPUMEHSTH IMOTYICHHBIE 3HAHUS JIJIS1 OOBSICHCHHSI YCIIOBUI
MpOTeKaHUs (PU3MYECKUX SIBJICHUI B IPUPOJIC U JIJIS TIPUHATHUS IPAKTHUECKUX PEIICHUNA B
MMOBCEIHEBHOM JKU3HH;

— TMOHMMaHue PU3NYECKUX OCHOB M MPHUHIIUIIOB JeHCTBHS (pabOThI) MAIIMH U MEXaHU3MOB,
CPEICTBIICPEIBIKEHUSI M CBSI3H, OBITOBBIX NMPHUOOPOB, MPOMBIIUICHHBIX TEXHOJOTUYSCKUX
MPOLECCOB

BIIMSIHUS MX HA OKPYXKAIOLIYI0 Cpely; OCO3HAHUE BO3MOYKHBIX IPUUMH TEXHOTEHHBIX U
HKOJIOTUIECKUXKATACTPO(; CPOPMHUPOBAHHOCTH COOCTBEHHOM NMO3HMIIUY TI0 OTHOIICHHUIO K
¢bu3nveckoit nHGOPMAIHH, TOTy4aeMOM U3 Pa3HBIX HCTOYHHUKOB.



5.Coaep:xanne Kypca BHEYPOUYHOIi 1€ TeJIbHOCTH.

Kunemamuxka (5 u)

DneMeHTHl BeKTOpHOH anreOpsl. CKasipHbIe U BEKTOPHBIE (PU3HUECKUE BETHYUHEI.
OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBKEHUS. CucteMbl oTcuéta. Tpaekropust. [1yTs.
[Tepememienue. CxkopocTh. YckopeHue. PaBHoMeEpHOE U paBHOYCKOPEHHOE TIPSIMOJIMHEMHOE
NBUKEHHE. PaBHOMEpHOE IBIKEHHE 110 OKPYKHOCTH.

[TocTanoBka npoOnemsl uccaeaoBanus. Onucanue cutyanuu. OnucaHyue U aHalIu3 CUTyalui
BpaMKax TEKYLIETro MIPOEKTa.

Hunamuxa (5 u)

Bzanmoneticteue Ten. Cuna. Macca. 3akonbl auHaMuka Herotona. Cuila TsSoKecTH, Bec,
HeBecoMOCTh. CHIIbl YIIPYrOCTH, CHJIbI TPEHHS. 3aKOHBI: BCEMUPHOTO TAroTeHus, ['yKa,
TpeHus. Vcnonb30BaHne 3aKOHOB MEXaHUKH JUIsl OObSCHEHUS JBUKEHUSI HEOECHBIX TE U JUIs
pa3BUTHS KOCMUYECKHUX uccienoBanuil. DopmynupoBka mpodiieMbl. AHaIU3 CI0co00B
perenus mpooaemel. CriocoOwl pa3perieHus mpo-

6nemsl. L{enb. CBUIETENBCTBO TOCTHKEHNUS 1IENTU. 3aKOHBI COXPAaHEHUS B MEXaHHKE.
Cmamuxa (6 u)

NMnynbsc MaTepuanbHOM TOYKU M CHCTEMBI. VIMIynbC CHiIbL. 3aKOH COXpPAHEHUs MMITYJIbCa.
Mexannyeckass pabota. MomHocTh. MexaHndeckass SHEpPTrUs MaTepUaTbHOM TOYKH U
CUCTeMbl. 3a- KOH COXpaHEHHs MeXaHW4eCKOW sHepruu. PabGora CHibl TSDKECTH U CHIIBI
YIPYTrOCTH.

PaBHOBecue MarepUaibHOM TOYKH M TBEPIOTro Tena. MOMEHT CHJIbL. YCIIOBUSI PaBHOBECHS.
PaBnoBecue xxuakocTu u rasa. JlaBienue.

Crioco6 yoenuThesi B JOCTIKEHHH 11e7n TpoekTa. [loctanoBka 3a1a4u. Pazouenue 3amaun Ha
maru. CocraBiieHHE I1aHa AeSTeNbHOCTH. [ImaHupoBanne nesTenbHOCTH B PAMKAX TEKYILErO
MIPOEKTA.

Monexynspno-kunemuyeckas meopust udeanvrozo 2aza (5 u)

Monekynsapuo-kunerndeckas Teopus (MKT) ctpoenus BemecTBa u €€ SKCIEpUMEHTAIBHBIC
JoKaszatelnbcTBa. AOCONMIOTHAS TeMIiepaTypa. Mojaens uaeanpHOro rasza. JlaBnenue rasza.
VYpaBHeHUE COCTOSIHUS UJIealbHOTO ra3a. YpaBHeHue MeneneeBa-Knaneiipona. ['a3oBbie
3aKOHBI. ArperatHple COCTOSIHHS BenlecTBa. BinaxHocTs Bo3ayxa. MoJiens cTpoeHus
xuakoctel. [lonarue nokazarensctBa. Metopbl u criocoObl loka3zarenberBa. CTpyKTypa
JI0Ka3aTesIbCTBa: TE3UC, apryMEHThI U JeMoHcTpauus. [IpaBuna nemoHcTpanuu.
Omnposepxenne. BonpocHo-0TBETHAs poLieaAypa.

Ocnoevt mepmoounamuxu (4 u)

Buytpennss sHeprusi. PaboTa u teronepenada kak criocoObl U3MEHEHHsI BHYTPEHHEH
SHEepruu. YpaBHeHUe TeruioBoro 0ananca. [lepBolit 3akoH TepmoanHamuku. HeoGpatuMocThb
TeroBbIX npoieccoB. [Ipunuune! neiictBus u KIIJ[ TernnoBbIx MamiuH.

Aprymenranus u yoexaenue. [Ipuemsl Benenus cnopa. Kpurepuu spdexruBHoro
MyOIMYHOTOBBICTYIUICHUS. Pa3paboTka miaHa BBICTYIUICHHUS.

Dnexmpocmamuxa (4 1)

OneKTpUUYecKue 3apsajpl. 3aKOH COXPAaHEHUs DJJIEKTPUUYECKOTO 3apsana. 3akoH Kyiona.
Onexrpuueckoe nojue. Hanpsosk€HHOCTh M NOTEHIMA AIEKTPOCTaTUYECKOro nojs. IIpuHnun
cynepno3unuu  none. I[IpoBOgHMKM M JWAJIEKTPUKH B DJIEKTPUUECKOM  IIOJIE.
OnexrpoéMmkocts. Konaencarop.

Pa3paboTtka mnana BeicTyIIeHHs. CMBICTIOBBIE YaCTH BBICTYIJICHHS. 3aKIIOYUTENbHAS YacTh
BBICTYILJICHUS.

3axonvl nocmosinnoco moka (4u)

ITocTosHHBIM anekTpudeckuil Tok. Cuna Toka. Conporusinienue. [locnenosarensHoe u
napajieabHOe

COEIMHEHUE NPOBOIHUKOB. 3akoH Jlxoynsa-Jlenna. DnekTpoasrkymas cuia. 3akoH OMa aiis
nosiHOH 1enu.Bzaumoneiicteue ¢ aynutopueid. LleneBas ayauropus. HesepOanbHbie
cpeacrBa. Harmsnnbeie matepuainsl. [lonBenenue UTOros mpoeKTa.



Dnexmpuyeckutl mox 6 pasnuunsix cpedax (1 u)
DNEeKTpUUYECKUI TOK B MPOBOTHUKAX, AIEKTPOIIUTAX, TOTYIIPOBOAHHUKAX, Ta3axX U BAKyyMe.
Bo3MoxHBIEC IEPCIIEKTUBBI TIPOEKTA.

TEMbI UCCIEJOBATEJIbBCKUX ITPOEKTOB

10 kaace

Anuzorponus Oymaru.

OnextpoeMkocTh. Konnencaropsl. [lpumenenue konneHncatopos. Berporeneparop asns
CUTHAJIBHOTO OCBEIIECHHUS.

B3risin Ha 3peHue ¢ TOUKYU 3peHUsT (QU3HKH.

Bnusinue MarHuTHBIX Oyph Ha 3J0pOBbE UEIOBEKA. 3apOXKACHNUE U PA3BUTHE HAYYHOTO
B3IJIsi]1a HA MUP.

3amura TpaHCIOPTHBIX CPEJCTB OT aTMOC(HEPHOT0 JIEKTPUUECTBA.

3Be3anl - BaxkHenmnii 006ekT Beenennoii. 11kana 38e31HbIX BemnuuH. MU3roToBiieHne
Oarapeu TepMonap U U3MEPEHNE TEMIIEPATYpBhI.

N3roroBnenue camoieIbHBIX PUOOPOB IJIs IEMOHCTPAIIMHU ACUCTBUS MarHUTHOTO TIOJIS Ha
MPO-BOJIHHUK C TOKOM.

N3mepenue BpeMeHU peakiiy YeloBeKa Ha 3BYKOBbIE U CBETOBBIE CUTHAJIBL. MI3mepenue
CHJIBI, HEOOXOMMOM JIJIS1 pa3pbiBa HUTH.

HccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeopMaliuH.

HccnegoBanue 3aBUCMMOCTH MOKa3aHUM TEPMOMETPA OT BHEIIHUX YCIOBUU. [ [pruHIMN
PpaboThI MbE30IEKTPUIECKON 3a3KUTAJIKH.

N3roTtoBnenue u ucbITaHUE MOJIEIH TEJIECKOMA.

N3yuenune npunIuna padboTel JtoMuHecieHTHOH Jammouku. Onpenenenue KI1/] conmneunoit
Oarapen.

N3yuenune Temnopuznueckux CBOMCTB HAHOKpUCTALIOB. I3Mepenne kordduimenTa TpeHust
CKOJIb)KEHUSI.

W3ydeHue nBrkeHUs Tena, OpPOIIEHHOTO MO/ YoM K TOpu30HTY. 3yueHue
AIIEKTPOMATrHUTHBIX TI0JIeH OBITOBBIX TPHOOPOB.

ApXUTEKTypa MOCTOB.

[IpoekT mymounszonsuuonubie MUThI. [IpoekT "YMHbIN q0M".

[IpoekT "llIkonpHAst METEOPOTIOTHYECKAs CTAHIUA'" .

[ToBepXHOCTHOE HATSKEHUE MBUILHOTO My3bIpsl. ManieHbKOE Uy10 y Bac AoMa.MaruuTHele
TIOJISL, UX U3MEPEHUS U BO3JICHCTBUE Ha )KUBbIE OPTaHU3MBI.

HccnenoBanue 3aBUCUMOCTH U3MEHEHUSI KO PUIMEHTa TOBEPXHOCTHOTO HATXKEHUS
KUJKO-CTU OT Pa3INUHBIX (PaKTOPOB.

HccnenoBanue xonebanuii npy>kMHHOTO MasTHUKA. [{udpoas perucrpanus u oopadboTka
JTaH-HBIX.

UccnenoBanue kocmoca. OpOUTHI KOCMHYECKUX aIlllapaToB.

HccnenoBanue MeTo0M BUe0aHa3a JJ000BOTO COyIapeHus IBYX Tell OJJMHAKOBON MacChI.
HccnenoBanue nosiera tena, OpolIeHHOTO MO YTIIOM K TOPU30HTY.

HccnenoBanue CBOKCTB CHera.

HccnenoBanne cerHeToaMeKTpHUECKUX CrocoOHocTel MaTepuaioB. MiccnenoBanue
CONIPOTHUBIICHHUS TEJIa YEIIOBEKA.

HccnepnoBanue cekTpa U3yuyeHUs HCKYCCTBEHHBIX HCTOYHUKOB cBeTa.VccnenoBanue

s dekra Jlonnepa B ”BMEHEHUU CKOPOCTH.

HcTopus OTKpBITHS 3aKOHOB TUHAMUKY Ha OCHOBE aCTPOHOMHUYECKUX HaOmoaeHnit. KomeTsl.
JaBnenue cBera. "ConHeuHbli BeTep'.

Kpucrannsl. Ux BeipamuBanue u npumenenue. Maiisie tena COTHEYHOM CUCTEMBI.

MeTo 161 acTpohU3NUECKUX UCCIICIOBAHUA. PaInoTenecKkomnsl.

Mexanuka geopMUpyeMbIX Tell. MexaHu4ecKrue CBOMCTBA TBEP/AbIX Tell.



MoOuIbHBIN TeNePOH C TOUKH 3peHHs (PUBNKH.

MoenupoBaHue 1 HCCeI0BaHKE Ipoliecca 00pa30BaHus INIAHETAPHBIX CHCTEM M YEPHBIX
Iblp. BousiHue ynpTpa3sByka Ha OpraHu3M 4YeJIOBEKa U YIbTPa3BYKOBasl IMAarHOCTHKA.
HebnaronpusiTHble 3K0JIOTUYECKHE TIOCIEACTBHSI Pa0OTHI TEIIOBBIX ABUTATEINEH.
HenbroTOHOBCKAS KUIKOCTD.

HeobpaTtumbie n3amenenust Bo BeenenHoit. HOBbIE THITBI KOCMHYECKUX JBUTATEIICH.
[lepenaTouHble MEXaHU3MBI U UX BU/IBL.

[InaneTsl 3eMHOM IPyIIIBI.

[limaHeThI-ruranTsl.

[TpuGop mist IEMOHCTpAIMK Ta30BbIX pa3psaoB.PaBHOBecHe TBepAbIX Ted. Buasl paBHOBECHSI.
PazpaboTka remeparopa 3JIeKTpPOMArHUTHBIX BOJIH U €70 HCIIOJIb30BAaHHUE HA YPOKaX (PU3UKH.
Cucrema 3emus - Jlyna. CosiHeUHbI€ U JTyHHbIE 3aTMEHHSL.

CoBpemeHHbIe IpeAcTaBIeHUs 0 poucxoxaeHn ConHeuyHol cucteMbl. COHEYHBIN
KOJUIEKTOD.

Connue - 6mmxkaiimas 38e31a. Ctpoenue Conneunoit armocgepsl. CoslHeUHO-3eMHbIE CBS3H.
Crpykrypa Becenennoii. Ee pacumpenue. PenukroBoe uznydeHue.

TepMouyBCTBUTENIbHBIE MATEPUAIIBI.

DU3NYECKOE COCTOSHUE U XUMUYECKUN COCTaB 3BE3/1. DBOJIIONMA 3B€3/1. benbie Kapiinku.

UYepHble ObIPHI.

DIEKTPOMAarHUTHbIE YCKOPUTEIIN MAacChl. DHEPTHSI BETPA.






6. TemaTnueckoe INIAHUPOBAHME C ONIPEACTICHUEM OCHOBHbBIX BU/10B

yueOHoii neareabnoctul0 u 11 kiaace, 34 yaca (1 4 B HeeJ110)

Ne Ha3Banue TeMbl Koim | Ilpumeyanue
YecTB
0
4acoB
Kunemaruka 5
1 MaTtematrnyeckuii anmapatr (GU3UKA 1
2 PaBHOMepHOE  mpsMoOIMHENHHOE ABH)KEHIE 1 IIpakTnyeckas padora ¢
HCMOJIb30BAHUEM
odopynoBanus «Touka pocray
3 JBibKkeHHE C TIOCTOSHHBIM  YCKOpEHHEM 1
4 OmpeneneHue  KHHEMATHYECKHUX 1
XapaKTEPUCTUK € TOMOIIBIO TpadrKOB
5) Kunematuka TBepAbIX Tel 1
JAuHamuka 5
6 3akonbl HeroToHa 1
7 3aKOH BCEMHUPHOTO IIPOEKTa 1
8 [NepBas kocMuUecKasi CKOPOCTb 1
9 Cuia ynpyroctu. 3akoH ['yka 1 IL.p. ¢ ucnoJiL30BaHUEM
odopynoBanus «Touka pocTa»
10 Cuna TpeHus 1 IL.p. ¢ ucnoab30BaHMEM
obopynoBanus «Touka pocra»
11 Nwmmrynbe Tena 1
12 Pabora. MomtHoCTh 1 IL.p. ¢ ncnosib30BaHMEM
odopynosanus «Touka pocra»
13 Kunernueckast sHeprus 1
14 3aKoH COXpaHEHH MEXaHWUYECKOH YHEPTUU 1 ILp. c ucnosib30BaHuEM
odopyaoBanus «Touka pocra»
15 PaBHOBECHE TBEPABIX TET 1
16 OCHOBBI THAPOIUHAMIKHI 1
17 Ocnosubie onoxenwst MKT 1
18 OcHoHoe ypaBHeHue MKT 1
19 YpaBHEHUE COCTOSHUS UACATLHOTO raza 1
20 I"azoBbIe 3akoHbI. 1300pOnECCHI. 1 IL.p. ¢ ucnosib30BaHMEM
obopynoBanusi «Touka pocray
21 Haceimennsiit nap. BnaxxHocTs 1 IL.p. ¢c ucnonb3oBanuemM
obopynoBanusi «Touka pocray
22 Buytpennss sneprus . Pabora 1 I1.p. ¢ ucnonb3oBaHueM
obopynoBanusi «Touka pocray
23 YpaBHeHHE TEII0BOro Oananca 1
24 [lepBerIit 3aK0H TEPMOANHAMUKH 1
25 KII/] TeniaoBwIX JBHraTemei. 1
26 3akoH Kynona
27 HampsoxenHocTh
28 OHeprus 3J1eKTPOCTATUIECKOT0 OIS
29 OnexrpoemkocTs. KoHaeHcartop. IL.p. ¢ ucnosiL30BaHMEM
obopynoBanus «Touka pocta»
30 [TocrostaubI TOK. CONpPOTUBIEHHE. 1 IL.p. ¢ ncnonb3oBanuemM
obopynoBanus «Touka poctay
31 3akoH Oma. CoennHeHne MPOBOAHHUKOB. 1 IL.p. ¢ ncnonb3oBanuemM
obopynoBanus «Touka poctay
32 Pabota u MomHOCTh TOKa 1 IL.p. ¢ ncnonb3oBanuemM
obopynoBanus «Touka poctay
33 3axon Oma 11 HOJTHOM LIEMH. 1




8. Ilnanupyemble pe3y/bTaThl H3y4YeHHS KypPca BHEYPOUYHOIi 1eATeJIbHOCTH.

B pe3ynbrare n3yueHust Kypca BHEYPOUHOU NESATEILHOCTH «JKCIIEpUMEHTAIbHAS JabopaTtopust
ApxuMezna» Ha YpOBHE CpeHero oomiero o0pa3oBaHus:

BeinyckHuk Ha 6a30BOM ypOBHE HAYUUTCS:

— IEMOHCTPUPOBATh Ha IpUMEpax pojib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOM

Hay4YHOU KapTHHBI MUPaA, B Pa3BUTUN COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOMN
JIeATSIIFHOCTH JIIOACH;

— IEMOHCTPUPOBATh HA TIPUMEpPaxX B3aUMOCBSI3b MKy (DU3UKOH M JPYTUMH €CTECTBEHHBIMU
HayKaMH;

® YCTAaHaBIMBAaTh B3aUMOCBSI3b €CTECTBEHHO-HAYyYHBIX ABJIGHUH W TPUMEHSATh
OCHOBHBIE(M3UYECKHE MOAETH AJISl UX OIMCAHUSI U OOBSICHEHUS;
® HCroib30BaTh HHGMOpMaNNIO (U3NYECKOTO COJCp)KAHUS TIpPU PELIeHUU
y4eOHBIX, MPAKTUYECKUX, TMPOEKTHBIX U HCCIEeI0BATENIbCKUX 3ajad,
UHTErpupys HHGOpPMALMIO  U3Pa3IMYHBIX HICTOYHUKOB M KPUTHUYECKH €€ OLICHUBAs;
® pa3nuyaTh U yMETh UCIOJIB30BaTh B yUEOHO-UCCIIE0BATENbCKON AEATEIbHOCTH METO/IbI
Hay4yHOTO no3HaHusi (HaOnrofeHHWe,  ONUCaHUE, HU3MEpPEHHUe, SKCIIEPUMEHT,
BBIJBH)KEHUETUIIOTE3bI, MOJICIMPOBAHUE U Ap.) U GOPMBI HAYYHOTO NO3HAHUS ((PaKThl,
3aKOHBI, TEOPHUH),
e JIEMOHCTPHUPYS Ha MPUMEPAX UX POJb U MECTO B HAYYHOM I[TO3HAHUU;

—IPOBOJIUTH MPSMbIE U KOCBEHHbIE N3MEHEHUS (PU3NUECKUX BEIMYMH, BHIOMpasi N3MEPUTENIbHbIE
pUOOPHIC YIETOM HEOOXOAUMON TOUHOCTH U3MEPEHUH, TUIAHUPOBATh XOJ1 U3MEPEHUH, TOTy4aTh

3HaYEHUE H3MEPSEMOM BEIMUYMHBI M OLIEHWBATh OTHOCUTENBbHYIO MOTPEHIHOCTH 10
3aIaHHBIM OpMYJIaM;

—IIPOBOJIUTh MCCIIEOBAHUS 3aBUCUMOCTEN MEX Ty GU3NYECKUMU BEJIMYUHAMU: IPOBOANUTH
M3MEPEHNUs U ONIPEIeNIATh Ha OCHOBE MCCIIEIOBAHNS 3HAUE€HHE TapaMETPOB, XapaKTEPU3YIOIINX

JAHHYIO 3aBUCUMOCTb MEK/y BEJIMUMHAMH, U A€JIaTh BBIBOJ C Y4€TOM MOIPELIHOCTH NU3MEPEHUI];

—HCHOJIb30BaTh JUIsl ONMCAHUS XapakTepa NMPOTEKaHUs (PU3NYECKUX MPOLECCOB (PU3NUECKUE
BEJIMYUHBI U IEMOHCTPUPOBATH B3aMMOCBSI3b MEXY HUMU;

—HCHOJIb30BaTh JUIsl ONMCAHUS XapakTepa NPOTEKaHUs (PU3MUYECKMX MPOLECCOB (pusnyeckue
3aKOHBI Cy4eTOM I'PaHUI] UX IPUMEHUMOCTH;

—pelaTh KaueCTBEHHbIE 3a/1auu (B TOM YHCIIE U MEXIIPEIMETHOTO XapaKTepa): UCIOJIb3Ysl
MoJieNH, GU3NYECKNE BEJIMYMHBI U 3aKOHBI, BBICTPAUBATh JOIMUYECKH BEPHYIO LIENOYKY OOBSICHEHUS
(mokazarenbCTBA) MPEIIOKEHHOTO B 3aa4e mporiecca (SIBJICHUN);

—pelaTh pacueTHbIE 3a/1auu C SIBHO 33laHHON (PM3UUECKOM MOJIENbIO: Ha OCHOBE aHAIN3a
YCJIOBHS 33Jja4y BBIIACIATh (PU3MUECKYIO MOJIENb, HAXOUTh (PU3NYECKHE BETMUUHBI U 3aKOHBI,
HE00XOAMMBIE U I0OCTaTOYHbIE [UIs €€ PEelIeHUs, IPOBOIUTH PACUEThl U MPOBEPSTH MOJYYECHHBIH
pe3yibTar;

—YUUTBIBaTh TPAHULBI IPUMEHEHUS HU3YYCHHBIX  (PU3MUECKUX Mojeeil npu
pereHNpU3NUECKUX U MEKIPEAMETHBIX 3a/1a4;

—HUCHOJIb30BaTh HH(GOPMALIMIO U IPUMEHSTh 3HaHUS O IPUHIMIIAX paObOThl U OCHOBHBIX
XapaKTepUCTUKAX U3yYEHHBIX MALINH, IPUOOPOB U IPYTUX TEXHUUYECKUX YCTPOUCTB AJIS pelieHUs
MPAKTUYECKUX, YIeOHO-UCCIIeI0BATEIbCKIX 1 TPOEKTHBIX 3a/1a4;

—HCIOJIb30BaTh 3HaHUS 0 PU3NUECKUX 00BEKTaX U Mpolieccax B MOBCETHEBHOM KU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPU OOPALIEHNH C TPUOOPaMH U TEXHUYECKUMHU yCTPOUCTBAMH, JJIS
COXpaHEHHUs 37J0POBbs U COOIIOZICHNSI HOPM KOJIOTMUECKOT0 MOBEICHUS B OKpYKaIOLIeH cpene, At
IIPUHATHS PELICHNI B IOBCETHEBHOM KU3HU.

BeinmyckHuK Ha 0a30BOM YpOBHE MOJIYYUT BO3MOKHOCTh HAYUUThCS:

- IOHUMATh U OOBACHATH LEJIOCTHOCTh (PU3MUYECKOW TEOpUH, pa3iuyaTh I'PaHUIIbI €€
MPUMEHUMOCTH U MECTO B PsiIy IPYTUX (PU3UUECKUX TEOPUH;

—BJIAJIETHh IPUEMAMH [IOCTPOEHUS TEOPETUUECKUX JOKA3aTENbCTB, & TAKKE IPOrHO3UPOBAHUS
0coOeHHOCTeH MpoTeKaHus (PU3MUECKHX SIBICHUH U MTPOLIECCOB HA OCHOBE MOIYYEHHBIX
TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIIbCTB;

— XapaKTepU30BaTh CUCTEMHYIO CBA3b MEX/ly OCHOBOIIOIAralOIIMMH HAyYHBIMH MOHSATUSMU:
IIPOCTPAHCTBO, BPEMsI, MaTepHsl (BEIIECTBO, M0JIE), ABMKEHHE, CUIIA, DHEPIHUS;



— BBIJIBUTaTh THIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIATAIOIINX (PU3UYECKUX 3aKOHOMEPHOCTEH 1
3aKOHOB;

—CaMOCTOSITEIILHO IJIAHUPOBATH U MTPOBOANUTH (PU3HUECKHE SKCIIEPUMEHTHI;

— XapaKTepu30BaTh IN100abHbIE TPOOIEMBbI, CTOSIINE MTEPE]] YeTOBEUECTBO.



Jluteparypa:

1. ®enepanbHOro rocyIapCTBEHHOTO 00pa30BaTENFHOTO CTaHAAPTA CPEeaHEro o01iero oopa3oBa-
HUS, YTBEP)KJICHHOTO TpUKa3oM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit deaepannn
o1 17.05.2012 Ne 413 (c u3BMEHEHUsAIMN).

2. atanuaa A.B. PaGouas nporpamma o yuebnomy npeamery @usuka 10-11 xmaccst /A.B.
[Haranuna. - M.: IIpocBemenue, 2017r.

3. T'ony6 I'.b., Ilepensiruna E.A., Uypakosa O.B. Meroandeckoe mocodue no 0CHOBaM MPOEKT-
HOM JIeSITeNILHOCTH IIKOJIbHUKA», 2003T.

4. Kynam M.A. JlocTikeHne TMYHOCTHBIX PE3yIbTATOB YUAIIUMUCS Ha ypokax Gpu3uku/ M.A.
Kynamu. — Boarorpazn: Yuurens, 2016.

5. Kynam M. A. DddekTuBHbIE MOJIENIN OpraHU3alUH MOArOTOBKU yJallluXcsl K UTOTOBOM aTTe-
crauuu 1o ¢pusuke. Yacte 1. [loaroroska yqamuxcs k 'ocyaapcTBeHHO UTOTOBOM aTTecTanuu
o ¢usuke B popme OI'D: yueOHo-MeToqnueckoe nocooue. — Mypmanck: 'TAYIITIO MO «MPOy,
2015.

6. Kogndukarop 31eMeHTOB cosiepKaHust U TpeOOBaHHUN K YPOBHIO IMOATOTOBKH 00YUJaIOIIHXCS
IUTSL TIPOBEIEHUS] OCHOBHOTO TOCYAapcTBeHHOTO dk3amena o ®M3UKE, 2019.

7. Cnenudukaiys KOHTPOJIBHBIX H3MEPUTEIBHBIX MaTepHaJIOB /s ipoBeneHus B 2019 roay oc-
HOBHOT'O rocyaapcTBeHHOro sk3amena no ®M3UKE.

8. JleMOHCTpaIMOHHBIH BapHAaHT KOHTPOJIbHBIX N3MEPUTEIHHBIX MATCPHAIIOB IS TPOBEICHUS B
2019 roxy ocHOBHOTO TOCymapcTBeHHOTO dk3ameHa mo ®U3HUKE.

9.Kabapmuu O. ®@. DkcriepuMeHTATbHBIC 3a1aHus 10 gu3uke. 9 - 11 xi1.: yue6. [Tocobue st yua-
muxcst oomeoo6pazosar. yupexaeanit O.®. Kabapaun, B.A. Opros. - M.: Bepoym-M, 2001. - 209
c.
10. [ITaxmaeB H. M. ®usnueckuii 3KCIEPUMEHT B CpeIHEH MIKOJIe: KoieOanus v BoJHbI. KBaHTO-
Bas ¢usuka / H.M. [llaxmaes, H.W. I1aBnog, B. W. Teimyk. - M.: I[Ipocsemnienue, 1989. - 255c.
11.1llaxmaeB H. M. ®u3ndeckuii SKCIIEPUMEHT B CPEIHEH IIKOJIe: MexaHuKa. MoJekyisipHast Gpu-
3uka. Dnekrpoauaamuka / H. M. Illaxmaes, B. ®. IlIunos. M.: ITpocsemienne, 1989; - 255 c.
12. Caypos I0.A. MounekymnsipHas pusuka. Daekrpoaunamuka / FO.A. Caypos, I'. A. ByTeipckuii.
- M.: IIpoceemenue, 1989. - 255.
13.®wusuka. 10 knace. I'.5. Mskumes, b.b. byxosnes, H.H. Corckuii.- M.: [Ipocsemenue, 2018r.
NudopmanrioHHbie 3J€KTPOHHBIE PECYPCHI:

v http://www.ug.ru caiit «Yuureabckas ra3era»
v http://ict.edu.ru//lib/school-catalog karamor «O6pa3oBaTeabHbIE PECYPCHI CETH HHTEPHET
JUTIsl OCHOBHOT'O OOIIIEro M CpeAHero (ToJHOTO) o0I1Iero oopasoBaHms
v http:fcior.edu.ru ®enepanbHblii IEHTP HHPOPMAIIHOHHO-00pa3oBaTeIbHBIX pecypcoB MO PD
14. Meroanyeckoe nmocodue

C.B. JlozoBenko, T.A. Tpymuna. Peanu3zaius o0pa3oBaTeabHbIX MPOrPAMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKO HalpaBlIeHHOCTE! MO (PU3MKE C UCIOJIb30BAHUEM

obopynoBanus neHtpa «Touka pocra» . MockBa, 2021


http://www.ug.ru/
http://ict.edu.ru/lib/school-catalog
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