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[udpoBoe ydebHOE 00OpYyIOBaHKE MO3BOJSIET yYAIIUMCS O3HAKOMUTHCS C COBPEMEHHBIMU
METOJaMH HCCJIEIOBaHUs, NpPUMEHsSeMbIMH B Hayke. lIpm pabore B I1eHTpe 0Opa3zoBaHHS
€CTECTBEHHO - HayYHO! HarmpaBiieHHOCTH «Todka pocTay y ydaluxcst pa3BUBaIOTCS €CTECTBEHHO
- Hay4yHas, MaremMaTtuyeckas, WH(OpMAIMOHHAs T'PAMOTHOCTH, (OPMHPYETCS KPUTHYECKOE H
KpC€aTHBHOC MBIIIJICHUEC, COBCPIICHCTBYIOTCA HABBIKM €CTCCTBCHHO - Haquoﬁ HaIpaBJICHHOCTH,
a TaKk)Ke TMOBBIIIACTCS Ka4eCTBO 00pa30BaHusl.

Iean u 3axayn.

. Peanuzanust ocHOBHO# 00111€00pa30BaTeNbHON MPOrpaMMBI 110 YI€OHOMY TIPEAMETY
€CTECTBEHHO - HAYYHOU HanpasieHHOCTH «Du3nkay.
. Co3manme 1meHtpa «Todka pocTa» mpeamosaraeT pasBUTHE 00pa30BaTEIbHOU

UHQpacTpyKTypsl  0011e00pa3oBaTeIbHON  OpraHu3alMd, B TOM  YHCJIE€  OCHAlllEHUE
o011eo0pa3oBaTeIbHON OpraHu3aum:

00OpyJIOBaHMEM, CpPEICTBAMU OOYYEHHS W BOCHHUTAHUS JUIS PACHIMPEHHUS BO3MOKHOCTEU
n3ydeHus (B TOM YHCIIE IKCIIEPHUMEHTAIBHOTO) TpeaMeTa «Du3nka» (eCTECTBEHHO - HAYYHOH U
TEXHUYECKOM HaNpaBJIE€HHOCTH) MPU peaIu3alii OCHOBHBIX 00111€00pa30BaTeNbHbIX IPOrpPaMM.

DKCIEpUMEHT SIBIISICTCSI HCTOYHUKOM 3HAHWWA W KPUTEPUEM WX MCTHHHOCTH B Hayke. B

denepaabHOM TOCYIApCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE IPOMHCAHO, YTO OJHUM U3
YVHHUBEPCAITBHBIX YYEOHBIX JEHCTBHIA, MPUOOPETAEMBIX YYaIIUMHUCS, JOJDKHO CTaThb YMEHHE
«IIPOBEJICHUSI OTIBITOB, TMPOCTBIX JKCIEPUMEHTAIBHBIX HCCIEIOBAHUM, NMPSIMBIX M KOCBEHHBIX
M3MEPEHUH C NCTIOJIh30BAHUEM AHAIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX IIPHOOPOBY.

Hudposas mabopatopusi KapAHHATBHBIM 00pa3oM HW3MEHSET METOIAMKY W COJIep)KaHhe
AKCTIEPUMEHTANBHON AesrenpHOCTH . IlIMpokwit cnekTp nudpOBBIX TaTYUKOB IMO3BOJISET
yyalluMCsl 3HAKOMHUTbCA C IapaMeTpaMH (PU3MYECKOrOo SKCIEpUMEHTa HE TOJBKO Ha
Ka4eCTBEHHOM, HO M Ha KOJMYECTBEHHOM YPOBHE.

Ilepexon k KaxxaoMy 3Tamy HpeicTaBiIeHUs MHPOPMALMM 3aHUMAET JOCTATOYHO OOJIBIION
IIPOMEXYTOK BpeMeHU. B 3ToM miaHe uupoBble J1a0OPATOPUM TMO3BOJIAIOT CYLIECTBEHHO
SKOHOMUTH BpeMsi, KOTOPOE MOKHO NMOTPATUTh Ha (POPMHUPOBAHUE HCCIIEIOBATEIBCKUX YMEHHM
YUaIlKUXCsl, BEIPAXKAIOLIMXCS B CIEAYIOUUX AEHCTBUAX:

® OIIPCACIICHUC l'IpO6J'IeMI)I;

® II0CTaHOBKa HCCHCHOB&TCHBCKOﬁ 3aJa4u,

® IIaHUPOBAHUE PCHICHUS 3a/1a4H,

® IIOCTPOCHUC MOI[CJ'IGI\/'I;

® BBIIBUKCHUEC T'HIIOTEC3,

® OKCIICpUMCHTAJIbHAas IIPOBEPKA I'HIIOTE3;

® dHaJIM3 JaHHBIX SKCIICPUMCHTOB UJIN Ha6J'IIO,Z[eHI/II71;

. (dhopMynupoBaHKe BHIBOIOB.



Pa6ouasi mporpamma no yyeonomy npeamery«®@usuka» (6a3oBblii ypoBensn) st 10 — 11
KJIacCOB pa3pafoTaHa HAa OCHOBe:
-denepabHOTO TOCYAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO O0IIETo
oOpa3oBaHus
-IIpumepHoil mporpaMMbl cpeHero odiero oopazoBanus Mo Gpusnke
-®uzuka. Paboune nporpammsl: npeaMeTHas TMHUS yueOHMKOB cepun «Kitaccuueckuii kypey». 10-11
KJ1acchl: yuebHoe mocobue /uisi 0011eo0pa3oBaTeIbHbIX OpraHu3aInii: 6a30BbIid U YTriyOnEHHbIH
ypoBHu: / A. B. lllatanuna. — M.: [Ipocsemenue, 2017. - 91 c.

[Iporpamma paccunrana Ha 136 gacos:

Kunacc KonnuecTBo yacoB no yuebHOMY IJIaHy KosmuecTBo yacoB B HeleI0
10 68 2
11 68 2

PaGouas mporpamMma npenHazHadeHa i Opranu3anuu npouecca ooydenns mo YMK T .
Msxkumesa. [Ipenvernas nunus yuebnukos cepun «Knaccnuecknit kypey» 10 — 11 kiace:

1.®usuka. Paboune nporpammel: mpeMeTHas JIMHUS yaeOHUKOB cepun «Kiaccnueckuii kypey. 10-
11 xmaccesl: yue6HOE mocobue ai1st 0011e00pa30BaTENbHBIX OpraHU3alnii: 0a30BbIi U yriIyOIEHHBIN
ypoBau: / A. B. Illatanuna. — M.: [Ipocemenwue, 2017. - 91 c.

2.®wusuka. 10 xracc: yueb. aust obmeobpa3oBat. opranusaiuii: 6a3oseiii yposens/I. 5. Msikuiies, b.
b. Byxosues, H. H. Cotckwii; mox pen. H. A. IlapdentseBoii. — 3 — e uzn.-M.: [Ipocsemenue, 416 c.
3. ®usuka. 11 xmace: yueb. mis odmieodpazoBaT. opranuzanuii: 6a3oBsiii ypoBeHs/I. 1. Mskumes, b.
b. ByxoBues, B. M. Uapyrun; ox pen. H. A. IlapdhentseBoii. — 5 — e uzn.-M.: [Ipocsemenue, 432 c.



Ilnanupyembie pe3y/ibTaThl OCBOCHUSI Y4€OHOI 0 peaAMeTa

JleaTenbHOCTh 00pa30BaTEIbHOTO YUpexkIeHHs 001Iero oopa3oBanus B 00y4eHUU (U3HKE B
cpeaHell (MOJHOM) mIKOJE JMJOJDKHA OBITH HampaBieHAa Ha JIOCTHIKEHHE OOyJaroIUMUC

crenyomux JMYHOCTHBIX Pe3yabTAaTOB:
— YMEHHME YIPaBJIATh CBOEH ITO3HABATEIILHON JESATENBHOCTBIO;

— TOTOBHOCTh U CIIOCOOHOCTh K OOpa30oBaHHIO, B TOM 4YHCJIE CamMoOOpa3oBaHWIO, Ha
MPOTSHKEHUU BCEH JKU3HU; CO3HATEIHHOE OTHOIICHHE K HEIMPEPBIBHOMY OOpa30BaHHUIO Kak
YCJIOBUIO YCTIEIIHON MPOGECCUOHAIBHON U 0OIIIECTBEHHOU e TETHbHOCTH;

— YMEHHE COTPYAHUYATH CO CBEPCTHUKAMHU, JETEMH MIIAJIILIETO BO3pACTa,

B3POCJIBIMU B 00pa30BaTeIbHOM, y4eOHO-HMCCIIEeI0BATENBCKOM, TPOSKTHON H
JpYrux BUAAX AESITEIbHOCTH;

— CcOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAayKH; OCO3HAHME 3HAUYMMOCTH HAyKH, BIAJIEHUS JOCTOBEpHOM HHQOpMamuein o
NEPEAOBBIX JOCTUKCHHUAX U OTKPBITUAX MHpOBOfI U OT€YECTBEHHOU HAaYKHU; 3aMHTCPECOBAHHOCTD
B HAyYHBIX 3HaHHSIX 00 YCTpOIiCTBE MHpa U OOILIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY
TBOPYECTBY;

— YyBCTBO TF'OPAOCTH 32 POCCUICKYIO (PU3HUECKYIO HAyKy, TYMaHU3M;

— TOJIOKUTEJIbHOE OTHOIIEHHUE K TPYY, LIEJIeYyCTPEMIICHHOCTb;

— DJKOJIOTUYecKass KyJabTypa, OepekHOe OTHOILIEHHE K PpOJHON 3emiie, HPHUPOIHBIM
6orarcrBam Poccuu u Mupa, moHUMaHUE OTBETCTBEHHOCTH 3a COCTOSTHUE MPUPOIHBIX PECYPCOB U
pa3zyMHOE MPHUPOI0TIOIH30BaAHHE.

MeTanpeaMeTHbIMH Pe3yJbTATAMHM O0CBOCHHS BHITYCKHUKAMHU CPEHEH (IIOJIHOMN)
IIKOJIBI POTpaMMBbl IO (PU3HUKE SIBIISIFOTCS:

OceoeHue pe2yIsimuBHbIX YHUBEPCANbHBIX YUeOHbIX OeliCTNULL:

—— CaMOCTOSITENBHO OMPENENATh eI, CTABUTh U (OPMYIUPOBATH COOCTBEHHBIC 33a4U B
00pa30BaTeNbHON IeATEIBHOCTH U KU3HEHHBIX CUTYAIIHUSIX;

— OLIGHUBATh pPECypchl, B TOM UHUCJIE€ BpeMs M JAPYyrUe HeMaTepHalbHBIE PECYPCHI,
HE0OXO0IUMBIE JUIS JOCTHKEHUS MIOCTABICHHOMN paHee 1elu;

—— CONOCTaBISATh HMMEIOIIHUECS BO3MOKHOCTH M HEOOXOIMMbIEC ISl AOCTIDKCHUS LU
pecypchl;

— OMpeAensiTh HECKOJIBKO MyTel TOCTHKEHUS MTOCTABICHHOM 11eTH;

— 3aJaBaTh TMapaMmeTpbl U KPUTEPUU, MO KOTOPHIM MOYKHO OIPEAENTUTh, YTO LeJb
JOCTUTHYTA;

— CONOCTaBIATh MOTYYECHHBIN pe3yNlbTaT ACSITeIbHOCTH C TIOCTABICHHON 3apaHee LeJblo;

— OIICHMBATh TMOCJEJACTBUS JOCTH)KCHHS IIOCTaBIEHHOW 1€ B JIEATEIbHOCTH,

COOCTBEHHOW KU3HU U KU3HHU OKPYKAFOIIHX JIFOJIEH.
Ocsoenue nO3HABAMENbHBIX YHUBEPCANLHBIX Y4eOHbIX OelCMBUIL:



— KPHUTUYECKU OLIEHWBATh U UHTEPIPETUPOBATH HHPOPMAIUIO C Pa3HBIX NO3HIINH;

— pacmo3HaBaTh U (PUKCHPOBATH MPOTUBOPEUNS B MHOOPMAITMOHHBIX HCTOYHHUKAX;

— HCIIOJIb30BaTh pa3IM4YHbIE MOJEJIBHO-CXEMaTHUYECKUE CPEACTBA JUIsl NPEJCTABIICHUS
BBISIBJICHHBIX B UH(POPMALIMOHHBIX UICTOYHUKAX IPOTUBOPEUMIL;

— OCYILECTBIATh Pa3BEpHYThIH UHPOPMALIMOHHBIN TOUCK U CTaBUTh Ha €M0 OCHOBE HOBBIE
(yueOHBIC U TTO3HABATEIIBHEIC) 32/1a9H,

— HCKaTh ¥ HaX0JUTh 0000IIEHHBIE CTIOCOOBI pellIeHNUs 3a/1a4;

— NPUBOJUTH KPUTUYECKUE apIyMEHTHI, KaK B OTHOIIEHUH COOCTBEHHOT'O CYKICHHS, TaK
Y B OTHOLICHUU JACHCTBUI U CYXKJICHHI APYroro 4elOBEKa;

— aHaJM3HMPOBATh U MPEOOPa3OBHIBATH poOJIEMHO-TIPOTUBOPEUNBbIE
CUTYaIUH;

— BBIXOJUTH 32 PaMKHU Y4eOHOTO IMpeaAMEeTa U OCYLIECTBIATH LIE€JICHANPABICHHbIN MOUCK
BO3MOXHOCTH IIHUPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBHS;

— BBICTpauMBaTh  HHIUBUAYAJbHYIO  00pa30BaTElbHYI0  TPACKTOPHUIO,  yUUTHIBAA
OTpaHUYEHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYpPCHBIE OTPaHUYEHUS;

— MEHATh W YJAEp)KUBaTh pa3Hble NO3UIMH B IIO3HABATENBHOM NeATeNbHOCTH (OBITH
YUYEHUKOM H  yuuTeneM; (opmMyiaupoBaTh 00pa3oBaTelbHBbIM  3alpoCc U BBINOJIHATH
KOHCYJIbTaTUBHBIE (PYHKIIUU CaMOCTOSTEIbHO; CTaBUTh MPOOJieMy U paboTaTh HaJ €€ pelIeHUEM;
YIPaBIsATH COBMECTHOM MO3HABATEIbHOM JESITENLHOCTHIO U MOYUHATHCS).

Kommynuxamusnvle ynugepcanvuvie yuebHvle oeticmeusi:

— OCYLIECTBIIATh JI€JOBYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMHU
(xak BHyTpu 00Opa3oBaTebHOM OpraHu3aluy, Tak U 3a e€ mpeaesiaMu);

— TpHU OCYIIECTBIICHUU TPYIIOBO pabOThl ObITH KaK PYKOBOJUTENEM, TaK U YICHOM
MPOEKTHOM KOMAaHAbl B pa3HBIX pOJIAX (TEHEpaTOpoM HJIeH, KPUTHKOM, HCIOJIHHUTEINEM,
MIPE3EHTYIOLIUM U T. 11.);

— pa3BEepHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOKO TOYKY 3pPEHHS C HCIOJIb30BAHUEM
a/IeKBaTHBIX (YCTHBIX U MUChMEHHBIX) SI3IKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(MJIMKTOTEHHBIE CHUTYallUd M MPEAOTBpAIlaTh KOH(DIUKTBI A0 HX
AKTUBHOM (a3bl;

—— COIJIAaCOBBIBaTh TO3MIIMM YIEHOB KOMaHIbl B TMpoiecce paboThl Hajg oOmMM
MPOIYKTOM/pELICHHEM;

— TMpPEeJCTaBIATh MyOJINYHO pe3yiabTaThl MHAMBUIAYAJbHOW M TPYNIOBON JESTEIbHOCTH,
KaK Iepesi 3HaKOMOM, TaK Y Iepes HE3HaAKOMOM ayAUTOpHEH;

— nojabupaTth MapTHEPOB Ui JEJIOBOM KOMMYHHKALMH, MCXOJS M3 COOOpa)KeHUH
PE3yJIBTaTUBHOCTH B3aUMOJICHCTBUS, a HE JINYHBIX CUMITATHI;

— BOCIIPUHUMATh KPUTUYECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO U €MKO (POpMYyIHPOBATh KaK KPUTHUECKUE, TaK U 0J100pHUTENbHbIE 3aMEeYaHUs B

ajipec Ipyrux Jirojeil B paMkax Je0Boi U 00pa3oBaTeIbHOW KOMMYHUKAIMH, U30€eras npu 3ToOM



JIMYHOCTHBIX OLIEHOUYHBIX CY)KJICHUH.

IIpeaMeTHBIMH Pe3yabTATAMM OCBOCHHS BBIITYCKHUKAMH CPEIHEH (TIOJIHOM) IIKOJIBI
porpamMMmebl o pU3UKEe Ha 6a30BOM YPOBHE SIBIISIOTCS:

— CcOPMHUPOBAHHOCTH MPEJCTABICHUN O 3aKOHOMEPHOMW CBSI3U U MTO3HABAEMOCTH SIBJICHUN
npUpobl, 00 OOBEKTHBHOCTH HAyYHOTO 3HAHUS, O POJM M MecTe (HU3UKH B COBPEMEHHOM
HAyYHOM KapTHHE MHUpA; TMOHMMaHWe poird ¢Gu3nku B (HOPMHUPOBAHUU Kpyrosopa H
(GyHKIMOHATHLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS IPAKTHUECKUX 3a/1a4;

— BJIaJICHHE OCHOBOIIOJIAratoIUMH (PU3NUYECKUMHU MOHITHUIIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAaMM U  TEOpHUSMH; YBEPEHHOE II0JIb30BaHHE  (U3NUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— c(hOpPMUPOBAHHOCTh MPEACTABIECHUNH O (U3UUECKON CYIIHOCTH SBJICHUNW MPUPOJIBI
(MeXaHMYECKHX, TEIJIOBBIX, 3JIEKTPOMATHUTHBIX M KBAaHTOBBIX), BHJIaX MaTepuu (BELIECTBO M
oJIe), IBMKEHUH KaK crioco0e CYIeCTBOBAHUS MaTepUU; YCBOEHHE OCHOBHBIX WJEH MEXaHUKH,
aTOMHO-MOJIEKYJISIPHOTO YYEHHs] O CTPOCHHMU BEIIECTBA, D3JEMEHTOB JJIEKTPOJMHAMHUKU H
KBaHTOBOM (hM3UKH; OBJIa/IEHUE TIOHATUHHBIM aNNapaToM U CUMBOJMYECKUM S3BIKOM (DHU3HKU;

— BJIaJICHHE OCHOBHBIMHU METOJAMH Hay4YHOTO MO3HAHUS, UCIIOJIb3YEMbIMU B
¢buzuke: HaOII0/IeHNe, OMUCaHe, U3MEpPEHUE, SKCIIEPUMEHT; YMEHHUS
o0pabaThiBaTh pe3yiabTaThl W3MEPECHHH, OOHAPYXKUBATh 3aBUCUMOCTh MEXIY (HU3UICCKUMHU
BEIMYUHAMHU, OOBSCHATH MOJIy4YCHHbIE PE3YIbTAThl U AEIaTh BEIBOIbI;

— BJAJEHUE YMCHMSIMH BBIIBUIAaTh TUIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIAraroIUX
(GU3NYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPATh MX HKCIEPHUMEHTAIBHBIMU CPEICTBAMU,
bopmynupys Ledb HUCCIEIOBaHMSA, BJIAJCHHE YMEHUSAMHU ONMCHIBaTh M  OOBACHATH
CaMOCTOSITEJIBHO TPOBEICHHBIE JKCIEPUMEHTBI, AHAJIM3UPOBATh PE3YIbTATHl IOJYyYECHHOU
U3MEpUTENbHON HH(pOpMAaLUY, OIIPEEIATh JOCTOBEPHOCTh MOyYEHHOTO Pe3yJIbTaTa;

— c(hOpPMHUPOBAHHOCTb YMEHHS peIlIaTh MPOCThIe PU3MUECKUE 3a/1auH;

— ¢(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTh MOJYyYE€HHbIE 3HAHUS Ul OOBSCHEHUS yCIOBUN
pOTeKaHusl (U3MYECKUX SIBIECHUM B MpUpOJEe U I MPHUHATUSA MPAKTUYECKUX DELICHUH B
IIOBCEIHEBHOM JKHU3HY;

— I[OHMMaHue (U3MYECKUX OCHOB M MPHHUUIOB JeicTBUA (paboThl) MalIMH U
MEXaHU3MOB, CpEACTB IMEPEIBM)KEHUS U CBA3M, OBITOBBIX NPUOOPOB, HPOMBIIIICHHBIX
TE€XHOJIOTUYECKUX IPOLECCOB, BIMSHMS UX Ha OKPYXAIOUIYI0 Cpely; OCO3HAHUE BO3MOXKHBIX
IIPUYMH TEXHOTEHHBIX U 3KOJOTMYECKHUX KaTacTpod;

— c(hOpMUPOBAHHOCTb COOCTBEHHOM TO3MIUU IO OTHOUIEHHIO K  (PU3MUECKOH
uHpOpMaINH, OJTy4yaeMON U3 pa3HbIX HCTOYHHUKOB.

B pesynprare u3ydeHus Kypca (U3MKM Ha YpPOBHE CpefHero oOmero oOpa3oBaHUS

BBIITYCKHUK Ha 0a30BOM YPOBHC HAYUUTCA:

- OOBSICHATH HA IpUMEPaX poJb U MeCTO (PU3UKU B (POPMUPOBAHUN COBPEMEHHOM HAy4HOU

KapTUHbl MHpA, B Pa3BUTHUU COBpeMeHHOﬁ TEXHUKU MW TCXHOJIOI Hﬁ, B HpaKTI/IquKOﬁ



JIeATSIILHOCTH JIIOJICH;

- JEMOHCTPHpPOBAaTH Ha TpPUMEpax B3aUMOCBA3b MEXAY (QU3UKOW U JAPYrUMH

€CTCCTBCHHBIMH HAYKAMH,

= YCTaHaBJIMBAaTb B3aWMOCBSA3b C€CTCCTBCHHO-HAYYHLIX SIBJICHUN H IMPUMCHATH OCHOBHBIC

(bH?;I/I‘IeCKI/Ie MOJCIIN AJIs1 UX OIIMCaHUA U 06”[:5[CHGHI/I$[;

- HCIOJIb30BaTh HMHGPOpMALUI0 (U3NYECKOTO COJIEP)KaHUS IIPU PEIIEHUU Y4EOHBIX,
MIPaKTUYECKUX, IPOEKTHBIX M HCCIENOBATENbCKUX 3a/ad, UHTErpupys HHPOpMaLUI0 U3

PA3IIMIHBIX UCTOYHUKOB U KPUTUYCCKHA eé OIICHUBAasI,

- pa3nu4aTh M YMETh MHCIIOJIb30BaTh B Y4EOHO-HMCCIEIOBATEIBCKOM JEATEIBbHOCTH
METO/Ibl HAY4YHOT'O MO3HaHUs (HaONII0/IeHUE, ONUCAaHUE, U3MEPEHUE, IKCIIEPUMEHT, BBIIBUKEHUE
TUIOTE3bl, MOJECIUPOBAHUE U T. 1.) U (OPMBI HAy4YHOTO NMO3HaHUS ((aKThl, 3aKOHBI, TEOPHUH),

ACMOHCTPHUPYA Ha ITPUMEPAX UX POJIb U MCCTO B HAYYHOM IMO3HAHUU

- MpPOBOJUTH TMpsIMblE M KOCBEHHbIE M3MEpEHUs (QU3NYECKUX BEJIWYUH, BbIOHUpas
U3MEpUTENbHbIE MPUOOPHl ¢ YIETOM HEOOXOIUMOM TOYHOCTH HM3MEpPEHUH, MIIAHUPOBATh X0
W3MEPEHUH, TM0Jy4aTh 3HAYEHUE U3MEpPAEMOW BEIWYMHBI W OLICHUBAaTh OTHOCHUTEIBHYIO

MOTPEIIHOCTb 10 33JaHHBIM GOpMYyTIaMm;

- IpOBOAWUTE HCCICIOBAHUSA 3aBHCHUMOCTECH MCXKOY (bPISI/IIIeCKI/IMI/I BCIMYMHaAMU .
BBIIIOJIHATE HU3MCEPCHUA W OINPCACIIATH Ha OCHOBC HCCICAOBAHUA 3HAUCHUA I1apaMETpPOB,
XapaKTCPpUIYIOUX MJAHHYIO 3aBUCUMOCTH MCEXKAY BCIMYHMHAMKU W A€JIaTb BBIBOJ C y‘IéTOM

MOTPEITHOCTH U3MEPEHUN;

= HCIOJIB30BAaTh JId OIIMCAHHUA  XapaKTE€pa IMPOTCKAHUA (1)I/I3I/ILIGCKI/IX nponeccoB

(1)I/I3I/IquKI/IC BCJIIMYMHBI U JEMOHCTPHUPOBATH B3AaUMOCBA3b MCKIY HUMU,

= HCIOJIB30BAaTh JJId OIIHMCAaHHUA  XapaKT€pa IIPOTCKAHUA (bl/I3I/ILIeCKI/IX nponeccoB

(1)I/I3I/IquKI/IC 3aKOHBbI C y‘IéTOM T'paHuIl UX IPUMCHUMOCTH;

= pfiuaTtb KAa4YCCTBCHHBIC 3aJa4un (B TOM 4YHCJIE U MCKIIPCAMETHOT'O XapaKTepa): HCIIOJIb3YA
MOACIINU, (1)I/I3I/I‘ICCKI/IC BCIIMYHMHBI W 3aKOHBbI, BBICTPAUMBATL JIOTHMYCCKUC LCIIOYKH 00BICHEHHS

(moka3zatenbCTBa) MPEAJIOKEHHBIX B 33[]a4ax MPOIECCOB (SIBICHMUIA);
- pemiaTh pacyE€THbIC 337a4YU C SIBHO 3aJIaHHON (PU3MUECKOI MOJIENbIO: Ha
OCHOBE aHallu3a YCJIOBHS 3a/Ja4dl BBIACTATh (PU3UYECKYI0 MOJEb, HAXOIUTh (U3UUYECKUE

BCJIIMYMHBI U 3aKOHBI, HeO6XO)II/IMLIe U JOCTAaTOYHBIE I €€ peuieHusd, MpoBOANTH paC‘léTLI n

OLICHUBATb HOJIy‘IeHHBII\/’I PE3yiIbTaT,

- YUYUTBIBATh T'PaHUNBI HNPUMCHCHUS UN3YYCHHBIX (bHSHqCCKHX MoJemei npu peucHun

(I)I/ISI/ILICCKI/IX N MCXKIIPEAMCTHBIX 3a/1a4,

- HCIIOJIb30BATh I/IH(I)OpMaI_II/IIO U MIPUMCHATDH 3HAHUSA O IPUHIUITIAX pa60TBI u
OCHOBHBIX XdPAKTCPUCTHKAX U3YYCHHBLIX MAlllWH, HpI/I60pOB U OAPYIrUuX TCXHUYCCKUX YCTpOﬁCTB

JUI PCIICHUSA MPAKTUYCCKUX, y‘-IC6HO -UCCJICAOBATCIILCKUX U ITPOCKTHBIX 3a/1a4;



= HCIIOJIB30BAaTh 3HAHUA O (1)I/I3I/I‘-IGCKI/IX 00BEKTax U nmponeccax B HOBCGHHGBHOﬁ KU3HU OJI1
oOecrieyeHns 0€30MaCHOCTH MPU OOPAIIEHUH ¢ TPUOOPAMHU M TEXHUYECKUMHU YCTPONCTBAMH, IS
COXpaHEHUs 37I0POBbsl U COOJIOCHUSI HOPM SKOJIOTHYECKOTO NMOBEACHHS B OKpYXKaromeil cpene,

JUISI IPUHSTHUSA PEILICHAN B IIOBCEIHEBHOW KU3HH.

Boinyckauk Ha 0a30BOM YPOBHE NOIYVUUN 0ZMOHNCHOCNb HAYUUMbBCAL
- NOHUMAMb U OOBACHAMb YENOCMHOCMb (DU3UYECKOl Meopull, pasiuiams cpaHuybl eé

NPUMEHUMOCIU U MECO & POy OpYeux Qusuyeckux meoput,

- enaoems npuemaMu nocmpoerus  meopemudecKux ()0K613am€./lbcm6, a makKkoke
NPOCHO3UPOBAHUA ocobennocmell npomexKanus qbu3uttecxux A6neHull u npoyeccoe Ha OCHoege

NOJIYYEHHbIX meopemuiyecKux 66160008 U ()OKCZS’LZme]lbcm&'

- xapakmepuzoeanib - CUCMEMHYIO  C643b Meofcdy OCHoeonoJazarnowumu  Hay4YHobiMu

NOHRAMUAMU. NPOCMPAHCMB0, 6PEMA, MAMePUsl (66%{6()"’16‘0, I’lOJle), ()euofceHue, Cuia, InHepcusl,

- 8b106UAMD cunomesul Ha OCHoO6e 3HAHUA OCHOog8onoazarnuux ¢u3uqec1<ux

3LZKOHOM€pHOC'm€IZ U 3adKOHO6,

- camocmoAameilbHO nianupoeanto u npoeodumb gbu3uttecxue IKCnepumenmaol,
- Xxapakmepuzoeamnbv 2nobanbHbIE l’lpO6Jl€Mbl, cmosuwue nepe() yenoeevecmeom.

JHepecemuvecKue, colpobessvle, IKolocudecKue u pojb qbu3u1<u 6 peuteHuu smux I’lp06ﬂ€/l/l,'

- pewams npaKmuKo-opuUeHmupo8anHble KauecmeeHuble U pacuémuvle usuieckue 3a0aqu
C 8bl100pOM (huzuHecKol MOOenu, UCNONb3Y HECKOIbKO (DUUHECKUX 3AKOHO8 UlU (Hopmyil,

C6A3bl6AI0OWUX U36ECNTHbLE qbusuuecxue BEJIUYUHDbL, 6 KOHmMeKcme Meofcnpe()Memezx C6‘ﬂ3€1:L’

- 00bACHAMb NPUHYUNBL pabomvl U XAPAKMEPUCMUKU U3VUEHHBIX MAuluH, npudopos u

MEXHUYECKUX YCMPOUCME,

-00bACHAMb YCI08USL NPUMEHEHUS (Pu3uuecKux mooeneti npu peueHuu Gusuyeckux 3aoat,
HAxXo0ums a0eK8amHyo NPedoNCeHHOU 3a0aue u3uueckKyromooelsb, papeuams npooiemy Kaxk
HA OCHOBE UMEIOWUXCS 3HAHUL, MAK U NPU NOMOUWU Memo008 OYEHKU.



Conep:kanmne y4eOHOr o npeamera

DuU3UKA M eCTECTBEHHO-HAYYHbIH METO/ MIO3HAHMUSA NPHUPOABI
®dwusuka — QyHIaMEeHTaNIbHAs HayKa O pupoje. HaydHsiid METO] MO3HAHMSL.

Mertoapl uccienoBaHus (U3NYECKUX SBICHUN. MoaenupoBaHue (U3NUECKUX SBICHUH U
nporieccoB. Hayunsie ¢gaktel u runore3sl. OU3ndecKre 3aKOHBI U TPAHUIBI UX TPUMEHUMOCTH.
dusnyeckue TEOpUM U TPUHIUN cooTBeTCTBUA. Dusmyeckue Benmuuuubl. [lorpemrHocTu
M3MEpeHUN (PU3NYECKHX BeNMWYMH. Poib m MecTo (m3uku B (GOPMHUPOBAHUU COBPEMECHHOU
HAay4YHOW KapTHHBI MUpPa, B IPAKTUYECKOM NEATEIBHOCTH JIoAeH. Duzuxa u Kyiemypa.

Mexanuka

'panuubl  NPUMEHMMOCTH  KJIACCHMYECKOM  MeXaHWku. [IpocTpaHcTBO ©  Bpems.
OTHOCHUTENHHOCTh MEXaHUYEeCKOTO MBWKEHHS. Cuctembl otcuéra. CKalsipHbIE W BEKTOPHBIE
¢uznueckue BenuuuHbl. Tpaektopusa. Ilyre. Ilepememenue. CkopocTh. YcKopeHHeE.
PaBHOMEpHOE W pPAaBHOYCKOPEHHOE MNPSMOJIMHEWHOE ABWKEHHE. PaBHOMEpHOE ABWIKEHHE 110
OKPYXHOCTH.

B3anmoperictue Ten. fBnenne nHepuuu. Cuna. Macca. IHepuuanbHble CUCTEMBI OTCYETA.
3akonbl auHamuku Hpiorona. Cuia TsoKecTH, Bec, HEBECOMOCTb. CHIIBI YIPYTOCTH, CHUIIBI
TpeHHsl. 3aKOHbI: BCEMUPHOTO TATOTeHUS, ['yKa, TpeHus. Hcnonv3osanue 3akoH08 MeXaHuKu O
00bACHeHUsL 08UNCEHUST HeDEeCHbIX mell U OJisl pA38UMUSL KOCMUYECKUX UCCTIe008aHULL.

Nmnynbc MaTepuanbHOW TOYKUA U CUCTeMbl. UMIyJbC CUITbI. 3aKOH COXPAHEHUSI UMITYJIbCA.
Mexanudeckasi pabota. MomHOCTs. MexaHu4deckasi SHepTrusi MaTepruaabHOW TOYKH M CHCTEMBI.
3aK0oH COXpaHEHHUs MEXaHWYECKOW dHepTruu. PaboTa CHUITBI TSDKECTH U CHITBI YIIPYTOCTH.

PaBHOBecue MarepuanbHON TOYKHM U TBEPAOTO Tena. MOMEHT CUJIbl. Y CIIOBUS PAaBHOBECHS.

PaBHOBecue KHUIKOCTH M Ia3a. Z[aBJ'IeHI/Ie. 3axomn COXpPAaHeHUsl DHepsUuu 6 OUHAMUKE HCUOKOCHIU.

MouiekyJasipHasi (pU3UKa U TEPMOIUHAMHUKA

Mounekynspuo-kunetnueckas Teopust (MKT) crpoenus BemecTBa u e€ 3KCriepuMeHTalIbHbIE
JoKa3aTenbeTBa. TemnoBoe paBHOBecue. AOCOJNIIOTHas TeMmIepaTypa Kak Mepa CpeaHei
KMHETUYECKOW SHEpPruM TEIUIOBOTO IBM)KEHMSI YacTHIl BellecTBa. MoJienb HIEalbHOIO rasa.
JlaBnenue raza. YpaBHEHHE COCTOSIHMS MJEalbHOrO ras3a. YpaBHeHue MenzaeneeBa —

Knaneiipona. ['a30BbI€ 3aKOHBI.

ArperaTHLIe COCTOSIHHUS BellecTBa. BzauMHbIe IpeBpalliCHUs ) XUAKOCTH U ra3a. Brascnocms
603dyxa. Mogenb CTPOCHUA JKUIKOCTEH. HOBCpXHOCTHOG HaTsOHKCHUC. KpI/ICTaJ'IJ'II/ILICCKI/IC u

amMopdHbIE Telna.

BHYTpeHHHH SHEpTru:. PabGora u TCIUIOIICpEaava Kak CIIOCOOBI M3MEHECHUS BHYTpeHHeﬁ
OHCPTrHUHU. ypaBHeHI/Ie TEIIOBOr0 OajaHca. HepBHﬁ 3daKOH TCpMOJUHAMUKH. H606paTI/IMOCTB

TerIoBbIX npoueccoB. [Ipunnune! aevicteus u KI1/] TennoBsix MaiinH.

OCHOBBI 3JIEKTPOAUHAMUKH

aﬂeKTpI/I‘-IeCKI/IC 3apsAadbl. 3akoH COXpaHCHUA JJICKTPHUICCKOT'0 3apdaa. 3akoH KyJ'IOHa.



Dnektpuyeckoe mnosie. Hanpsok€HHOCTh M MOTEHIMAN 3JIEKTpocTaTHYeckoro mnouist. Jlunuu
HamnpsHKEHHOCTH W AKBUMNOTCHIMAJIbHBIE TOBEPXHOCTH. [IpuHIMO cynepno3unuu MoJei.
1Iposoonuku u ousneKmpuKu 8 1eKmpuiecKkom noie.

OnexkrpoéMmkoctb. Konnmencarop.
[TocTOSIHHBIN 2IEKTPUYECKUN TOK. Cuna TOKa. ConpoTuBieHue.

[TocnenoBarenbHOEe W TapalieIbHOE COCAMHEHHE TMPOBOJAHUKOB. 3akoH Jlxoyns— JleHma.
OnexTpoaBuKyIias cuia. 3akoH OMa Julsl NOJHOW Ienu. DJIEKTPUYECKUI TOK B MPOBOJHUKAX,

IIEKTPOJIUTAX, OJTYIIPOBOIHUKAX, rasax u Bakyyme. C8epxnposooumMocms.

MaruauTtHOE m0Je. BEeKTOop MHAYKIIMM MarHMTHOTO MoJid. J[efiCTBHE MarHMTHOrO MOJS HA
MPOBOJIHUK C TOKOM M ABWXKYIIYIOCS 3apspDKeHHYro yactuily. Cuia Awmmepa u cuia Jlopenna.

MarHuTHEIE CBOMICTBA BEIIECTBA.

SIBneHue HMeKTpOMAarHUTHOM HHAyKIMH. MaruutHelii notok. [lpaBuno Jlenna. 3axon
AJEKTPOMArHUTHOW WHIYKIUH. SIBIIEHHME CaMOMHIYKUWU. MHIYKTUBHOCTh. DJIEKTPOMArHUTHOE

I10JI€. SHepewz INIEKMPOMACHUMHO20 NOJIA.



Konebanus v BOJIHEBI
KoJje0anusa v BOJHBI

Mexannueckue kKoyiebanusi. ['apmonmueckue Kosebanusi. CB0OOOAHBIEC, 3aTyXarolIue,

BBIHY)K/JICHHbIE KoJieOanus. [IpeBpamienns sHeprun npu kojebaHusx. Pezonauc.

OnexTpoMarHuTHble KoseOaHus. KonebarenbHblii KOHTYp. IlepeMeHHBIN 31eKTpUUYECKUi
TOK. Pe3onanc 6 anekmpuueckoul yenu. Kopomkoe zamvixanue.

Mexannueckue BoJdHBL [IpojonbHble M monepeuHble BoJIHBI. CKOPOCTh M JUIMHA BOJIHBL
Unmepghepenyus u ougppaxyus. Suepeus 6011bl. 36yK0Gble BOJIHDL.

OnexkTpoMarHuTHble  BoJIHBL.  CBOMCTBa  3JEKTPOMAarHUTHBIX  BOJH.  JlMama3oHbI
AJIEKTPOMArHUTHBIX U3IYYEHUN U UX MPAKTUYECKOE TPUMEHEHHUE.

Onruka

I'eomerpuueckas ontuka. CKOpPOCTh CBETa. 3aKOHBI OTPAKEHMSI M IPEIOMIICHUS CBETA.
®opmyna ToHKOM JIMH3bL. BoJIHOBBIE CBOMCTBA cBeTa: qucnepcusi, HHTepdepeHns, Audpakuus,
MOJISIPU3ALUSL.

OcHoBBI criennaabHON TEOPUHM OTHOCHTEJIBLHOCTH

[locTynaTel TeOpUM OTHOCHTENIBHOCTH M CIEICTBUS W3 HUX. VIHBapMAaHTHOCTH MOMYJS
CKOPOCTH CBETa B BaKyyme. DHeprusi oKosi. CBs3b MacChl M SHEPTHHU CBOOOTHOM YaCTHIIBI.

KBanToBas pusuka. ®usuka aToMa 1 aTOMHOI0 AApPa

I'mnoreza M. Ilnmanka. ®otosnmekrpuueckuii 3Ppdexr. Omnbitel CroneToBa. 3aKOHBI
dbotorddexra. VYpapHeHue OiHmTeiHA. DoTOH. KOpPMyCKYIsIpHO - BOJHOBOH Tyasiu3M.

Coomnouwenue neonpedenénnocmetl I etizenoepea.

HnaHeTapHa;I MOACTIBb aTroMa. OObsgcHEHUE TUHEHYATOTO CIICKTpa BOJOpOJa Ha OCHOBC

KBAHTOBBLIX IMIOCTYJIAaTOB Bopa.

CocTaB M CTpOEHHE aTOMHBIX siiep. DHEpPrus CBS3W aTOMHBIX siiep. Buabl paguoakTUBHBIX
MpeBpalIeHUN aTOMHBIX sIep. 3aKOH paJMOaKTUBHOro pacrnaja. SAnepHsie peakuuu. Llennas
peakuus aeneHus suep. llpumenernue s0epHoti sHepaull.

DneMeHTapHble YacTullbl. OyHIaMeHTalbHbIE B3aUMOACHCTBUS.

Crtpoenne BcesienHoit

ConHeyHass cucTeMma: IUIaHEThl W Maible Tena, cuctema 3emuss—JIyna. CrtpoeHue u

OBOJIOIMA COJ'IHI_Ia U 3BE31. Knaccmbnxaunﬂ 3BE3. 3Bé3,[[bl U UCTOYHUKH UX SHCPI'UH.

I'amakTuka. COBpeMeHHHe MNpEACTaBJICHUA O CTPOCHUHN U 3BOJIFOITUN Bcenennoii.
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TemaTu4yeckoe IIIAHUPOBAHUE

Ne Ha3BaHue Tembl Yacel
n/n
10 kaacc(2 4 B HezieN0)
1 Beenenune. ®usnka v €CTECTBEHHO-HAYYHBIM METOJ| IO3HAHUS IPUPOIBI 1
2 MexaHuka 27
3 MonexymsipHas pU3MKa ¥ TEPMOINHAMHUKA 17
4 OCHOBBI IEKTPOIMHAMUKHU 16
HToroBoe nmoBTopeHme 7
Bcero 68
11 kaacc(2 4 B HezieN0)
1 OCHOBBI JIEKTPOIMHAMUKHU (IIPOJOIKEHUE) 9
2 Konebanus u BOJTHBI 15
3 Ontuka 13
4 OcCHOBBI cHEIMAILHOM TEOPUH OTHOCUTEIBHOCTHU 3
5 KBanToBas pusuka 17
6 Crpoenne Beenennoit 5
Hrorosoe moBTopeHue 6
Bcero 68
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