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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢u3uke 6a30BOro YpOBHS CPEIHEro ypoBHS 00IIero oopazoBaHus pa3padboTaHa
Ha OCHOBE IOJIOKCHUM M TPeOOBaHMIA K pe3ysibTaTaM OCBOCHHUS OCHOBHOUW 00pa3oBaTelIbHON
nporpammbel Deneparuu, npeacrasieHHon B @I'OC COO, a takke ¢ yu€rom QenepanbHOI
paboueii mporpaMMbl BOCIIUTaHHUS M KOHIETIIIMH MPEToAaBaHus yaeOHoro npeamera «Dusuka»
B oOpaszoBanmu opranmzauuii  Poccuiickoit ®epepanuu, peaqu3ylOMIUX  OCHOBHBIE
o0Opa3oBaTesbHbIe TIPOTPAMMBI.

Copepxanrie porpaMMbl 10 (PU3MKE HANpaBJIIEHO HA CTPAHMIBI €CTECTBEHHO-HAYYHOMU
KapTuHBl Mupa ydamuxcs 10—11 knaccoB npu oOyueHun ux ¢u3zuke Ha 0a30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-/ICATEIbHOCTHOTO KOHTEeKCTa. [IporpaMMa 10  (H3MKE COOTBETCTBYET
tpeboBanusM PI'OC COO k eBpomeMcKUM JMYHOCTHBIM, IMPEIMETHBIM M METanpeaIMeTHbIM
pe3yibpTataM oOy4eHHs, a TaKke oOecreynBaeT HeOOXOAUMMOCTh peaTU3aIH MEXKIIPEIMETHBIX
CBsi3el (PU3HMKH C €CTECTBEHHO-HAYYHBIMH yYeOHBIMU MpeIMeTaMH. B kauecTBe OCHOBHOMW LIEH
n3ydeHus: (pu3uku Ha O0OHmEM YpOBHE CpEIHEro oOpa3oBaHMs, TPHUBEICHBI CIIEAYIOIINE
pe3yibTaThl W3y4YCHHs Kypca (HU3UKU: JIMYHOCTHBIC, MeETalpeJMEeTHBIE, TpeAMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

o [lpuBogsTcst pe3ynbTaThl OCBOCHHS Kypca (M3MKH Ha 0a30BOM YpOBHE, B TOM YHCIIE
MpeIMETHBIE Pe3yabTaThl MO rojilaM O0y4eHUS;
e cojaepxaHue yue6Horo npeamera «duszmukay mo rogam oOydeHuUs.

Odu3rka Kak Hayka O Haubosiee OOMIMX 3aKOHAX MPUPOJIbI, MPEJICTaBICHHAs B BUJE
cUCTeMbl OOydYeHHs mpeaMeTa B IMIKOJIE, BHOCHT CYLIECTBEHHBIH BKJIaJ B 3HAHUS 00
okpyxatomeM wmupe. [IIkompHbIH Kypc (PH3UKHM — CHCTEMOOOpPA3yIOMIMI Il €CTeCTBEHHO-
Hay4YHBIX MPEIMETOB, MOCKOJbKY (HU3NYECKHE 3aKOHbI MCXOJAT W3 OCHOB TIPOIECCOB U
HaIpaBJICHUH, M3Yy4aeMBbIX XUMHUH, ouosorum, buznueckoit reorpaduu U
actpoHoMuU. Micrionp30BaHue M aKTUBHOE MPUMEHEHHE (U3MYECKUX 3HAHWUN OIpeaesseT
XapakTep U Pa3BUTHE MEPEIOBBIX TEXHOJOTUH B OOJACTH SHEPreTUKU, TPAHCIOPTA, OCBOCHHUS
KOCMOCa, TOJy4eHHs] HOBBIX MAaTe€pHAIOB C 3aJaHHBIMU NpUHIUNAMH U Jpyrux. U3ydyenue
(GU3MKM BHOCUT OCHOBHOW BKJIaJ B U3YUYCHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOyuarouuxcs, B TOM 4YHCI€ B YMEHUU MPUMEHATh HAayuyHble METOJAbl TMO3HAHUS MPU
BBITIOJTHEHUH MU HAYyYHBIX HCCIIEAOBAHUA.

B ocHOBY kypca ¢u3uku i ypOBHS CpEIHEro 00IIero oOpa3oBaHus 3aJI05KEH Psi UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 TOCTPOCHUSI.

Hoes xopowa . B cOOTBETCTBUU C €€ KypCOM SBJISIETCS JIOTHYECKH 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepuajbl U3 BCEX pa3/ieloB (PU3UKHU, BKIFOYAS BOMPOCH KaK KIACCUYECKOMU, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuszayuu . B cOoTBeTCTBUU ¢ MaTtepualaMu Kypca (U3UKH, 00beTUHEHHBIMU
BOKpYr (pusmueckux Teopuid. Begymum B Kypce SBISIOTCS MPEACTABICHUS O CTPYKTYPHBIX
CJIOSIX MaTe€pUU, IPUPOJIbI U TOJIA.

Hoes cymanumapuzayuu . Ee peanuzanusi mpeanoiaraeT UCIOJIb30BaHUE TYMaHUTAPHOTO
noTeHIMana pu3n4eckoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU U DKOJIOTHYECKHUMH MPOOIEMaMH.

Hoess npuxnaonou nanpasnennocmu . Kypc ¢u3Mku mpeanoyiaraeT 3HAKOMCTBO €
HIMPOKUM KPYrOM TEXHHUYECKUX U TEXHOJIOTMUYECKHX TEXHOJIOTUH, HM3YUYEHHBIX TEOpUU U
SHEPreTHUKHU.



Hoes sxonoeuzayuu peaqusyeTcs TIOCPEACTBOM BHECEHHS 3JEMEHTOB COJEpPXKaHMSA,
MOCBSIIEHHBIX KOJOTHUECKUM MPOoOIieMaM COBPEMEHHOCTH, BIMSHUS Pa3BUTUSL M TEXHOJIOTHH,
a TakKe 00CYKJeHHUs TPOoOJIEeM pa3yMHOTO MTPUPOIOTIONIF30BAHMS U 0CO00i O€30MaCHOCTH.

CrepXHEBBIMH DJIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpeaHero oOImero oopasoBaHUs
ABIISIOTCS (pU3nUeckue Teopun (popMHUpPOBaHUE MPEICTABICHHBIX O MOCTEIEHHOM IOCTPOCHUHU
(bU3NYECKUX TEOPH, POJMKOB (PyHIAMEHTAIBHBIX 3aKOHOB M NIPeoOpa30BaHUl B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, TPaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHS E€CTECTBEHHO-
HAyYHBIX TCHJCHIIUN U TIPOIIECCOB).

CucTeMHO-IeITETFHOCTHBIN MOAX0/ B Kypce (PU3MKHU peanu3yeTcs MPekIe BCEro 3a CyeT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesATeNbHOCTH oOyuaromuxcs. s 6a30Boro ypoBHsI Kypca
(GU3MKH — 3TO UCMOJIB30BAHUE CHUCTEMBI (PPOHTANBHBIX MOCIEJOBATEIBHBIX 3KCIIEPUMEHTOB U
abopaTOPHBIX pabOT, KOTOPHIE B ITporpamme 1o (Hpu3uke 0ObeTMHEHBI B OOIEM CIUCKE YUCHUM
MPaKTUYECKUX paboT. Brizenenne B yka3aHHOM IepeyHe JTabopaTOpHBIX padoT, MPOBOIMMBIX
JUTSL KOHTPOJISL U HAOIOJICHHsI, OCYIIECTBIISIETCSI yYaCTHUKaMU 00pa30BaTENLHOTO Tpoliecca Ha
OCHOBE IUIAHUPOBAaHUSA M OCHaleHUs kKaOuHeToB Qu3uku. [Ipu 3TOM OOy4YeHUIO BIAJEHUIO
OXpaHOW MPHUMEHSIOTCS METOJbI TPOBEICHUS JOTOJHHUTEIBHBIX W3MEPEHUH, HCCIe0BaHNE
3aBHCUMOCTEH (PU3MUECKIX BEIIMYMH U TIOCTAHOBKA OMBITA B pAMKaX MPEITI0KEHHBIX THIIOTE3.

Bonpmoe BHUMaHWE yaesIeTCs PENICHUIO PACYETHBIX M KadeCTBEHHBIX 3a1ad. [Ipu sTom
ISl pacyéra MPHOPUTETHBIX 3a]ad SBIISIOTCS 3a/Ia4d C SBHO 33JaHHONW (PU3MUYECKON MOJIEINbIO,
MO3BOJISIONICH TPUMEHSTh W3yYeHHBIE 3aKOHBI W 3aKOHOMEPHOCTH, KaK W3 OJHOTO pasJelna
Kypca, TaK W WHTETPUPYS 3HAHUS W3 pa3HBIX pasnenoB. s TakuX NPUOPUTETHBIX 3a1ad
SBIISTIOTCSL 33/IaHUSI TI0 OOBSCHEHWIO TPOTEKAaHUS (PU3UYECKUX TEHACHIIMA W TPOIIECCOB B
COBPEMEHHOU JKHM3HHU, TpeOyronue BbhIOOpa (PU3MYECKUX MOJAENEH ISl CUTyalluid MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpedoBanusamu PI'OC COO k mMaTepHaIbHO-TEXHUYECKOMY
obecrieueHnI0 TIporiecca 0a30BOr0 ypoOBHS Kypca (H3MKM HAa YpPOBHE CpPETHETrO OOIIEero
o0pa3zoBaHusi HEOOXOMUMO OOYYaThCs B YCIOBUAX NPEIMETHOrO KaOWHEeTa (U3MKH WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOWMHETa MPEAMETOB €CTECTBEHHO-HAYyYHOTro IUKiIa. B kaOunere
¢bU3UKH  JODKHO OBITH HEoOXoauMmoe jabopaTopHOoe OO0OpPYAOBaHHE [UISI  BBIMIOJHEHUS
YKa3aHHOTO B mIporpamme mno ¢Gu3nuke y4yeOHBIX MPAKTUYECKUX PAOOT U JEMOHCTPALMOHHOE
00opyI0BaHKE.

JleMoHCTpallMOHHOE ~ 000pYAOBaHHME  COOTBETCTBYET  HPHUHIMILY  MHHHUMAJIbHOM
JOCTaTOYHOCTU U O0ECIeunBaeT MOCTAaHOBKY KJIACCUYECKOU MPOrpaMMBbI 10 (PU3UKE KIIFOUEBBIX
JEMOHCTpAIMid A7l UCCIIEeIOBAaHUS M3Yy4aeMbIX HAIPaBICHUH M IPOIECCOB, SMIUPHUUECKUX U
(GbyH1aMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe 06opyAoBaHHE AJis YYEOHBIX MPAKTUUYECKUX PabOT Gopmupyercs B BUIC
TEMaTUYEeCKHX KOMIUIEKTOB M KOHTPOJIMPYETCS B pacueTe OJHOTO KOMILJIEKTa Ha JBYX
oOyuaronuxcsa. TeMaTHueckre KOMIUIEKTH JabopaTopHOro oOOpYIOBaHUS [IOJDKHBI OBITH
MOCTPOCHBI Ha KOMIUIEKCHBIX CTaHAApPTHBIX U HU(PPOBBIX MpUOOpax, a TAaKKe KOMIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEMAaX B BUJE U(PPOBBIX 1aOOpaTOpHil.

OCHOBHBIMH TIPEJICTABUTENSIMHU (DU3UKH, U3YHAIOIIUMHU 00111ee 00pa3oBaHue, IBISIOTCS:

e MOAJEPKUBAET UHTEPEC U CTpEeMJICHHE O0yJaromMUXcs K HAyYHOMY U3Y4EHHIO IPUPO/IBI,
Pa3BUTHIO UX UHTEIJIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH;

e pa3BUTHE MpPEICTAaBICHMH O HAydyHBIX MeETOJe I[O3HaHWA M  YIpaBJICHUE
HCCIIEI0BATENIbCKUM OTHOIIEHHUEM K IPUPOJIHBIM SIBICHUSIM;

e METOJbl HAy4YHOTO MHPOBO33PEHMs] KaK pe3ylbTaT H3Y4eHHs] OCHOB MaTepuu MU
(byHJaMEHTAJIbHBIX SIBICHUHN (PU3UKH;

e METOJbl yMEHHH OOBACHSIOT SBICHHUS C MCIOJb30BaHHUEM (U3NYECKUX 3HAHUU H
Hay4HBIX JI0Ka3aTeJIbCTB;

e MPEJCTaBIECHBI MPEACTaBICHHBIE POJMKU (DU3MKU sl pa3BUTHUS JIPYTUX BHUIOB HAYKH,
TEXHUKHU U TEXHOJIOTUH.



JlocTiKeHne 3THX Leneld pacCMOTPEHHUs CIEAYIOUIMX 3a7ad B Ipoliecce M3ydeHHs Kypca
¢u3uKK Ha YpPOBHE CpeaHETO 00IIero 00pa3oBaHMs:

e MPHOOpPETeHHE CUCTEM 3HaHMN 00 OOmHUX (PU3MYECKUX MPUHIMIAX, 3aKOHAX, TCOPHSIX,
BKJIIOYAsk MEXaHUKY, MOJICKYJSIPHYIO (PH3HUKY, IEKTPOAMHAMUKY, KBAHTOBYIO (PH3HKY U
AIIEMEHTHI acTPOU3UKH;

e METOJBl YMEHHMH NPHUMEHSIOT TEOPETHUYECKHE 3HaHUS Ul OOBSCHEHUS (U3NIECKUX
SIBJICHUH B IPUPOJE U JUIS IPUHATUSA IPAKTUYECKUX PEIICHUI B IOBCEAHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB PEIICHUS PAa3IMYHBIX 33]1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIETIBIO,
3a7a4, ONMpPEIESIONINX CAMOCTOSATEIFHOE CO3/1aHie (PU3MUECKOW MOJENH, aJeKBAaTHBIX
YCJIIOBUM 3a7a4H;

e TOHMMaHuE€ (QU3NYECKHMX OCHOB M COOIIOJCHHME AECUCTBUM TEXHUYECKUX YCTPOMNCTB H
TEXHOJIOTMYECKUX MTPOLECCOB, UX OKPYXKAIOIIEH CPEMbI;

e BJAJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSA M MPOBENEHUs (PU3MUECKUX
AKCIEPUMEHTOB, aHajlu3a M (UHAHCOBOM HMH(OpPMaIUU, ONMpPENeNeHUs JOCTOBEPHOCTH
MIOJIY4EHHOTO PE3yJIbTaTa;

e CO3JaHUE YCIOBHH IJi Pa3BUTUA YMEHUW MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUYECKOMN
NESATENBHOCTH.



COJEP/KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. @u3duka u MeTOAbI HAYYHOI 0 O3HAHUS

®usnka — Hayka o npupoze. Haydnsle meToabl MO3HAHUSA OKpyXKaromero Mupa. Pois
AKCIEPUMEHTA U TEOPHH B MpoIiecce NO3HAHUS IPUPOAbI. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue uzndeckux (paktopoB u mporieccoB. Hayunsie rumoressl. Guzndeckue
3aKOHBI U TEOPHH. ['paHUIIBI BAXKHOCTH (hU3MUECKUX pacTeHUi. [IpUHIINUIT COOTBETCTBUS.

Ponp u mecro ¢u3MKM B COBpPEMEHHON HaydyHON KapTMHE MHpa, B MPaKTHYECKOU
NEeITeNbHOCTH JIONIEH.

Jlemoncmpayuu

AHasnoroBbie U TU(POBBIC U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe  nBIKeHHE. OTHOCHTEIRHOCTh  MEXaHHMYECKOro JBIbKeHHA. CucteMa
otcyeta. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M YCKOpPEHHE
MaTepuaIbHBIX TOYEK, UX MPOSKIIMH Ha OCH CUCTeMBbI KoopauHat. CloKeHUEe MepeMeneHud 1
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABWXKeHHE. ['paduku 3aBUCIT OT
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MAaTePUATBLHOTO TIEPEMEIICHHS TOYEK BO BPEMECHH.

CBoboaHoe majieHre. Y CKopeHrue CBOOOTHOTO TaCHUSI.

KpuBosmHeliHoe nBWKeHUE. [[BHKEHHE MaTEepHAIbHBIX TOUYEK TI0 OKPYKHOCTH C
MTOCTOSTHHOM 10 MOJAYJIO CKOPOCTH. YTJIOBasi CKOPOCTbh, JUHEHHAass CKOpocTh. Ilepron u mepron
oOparienus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

Texnuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHJIOMETP, JBHKCHHE
OKPY’KaIoIlel Cpe/ibl, EMHbIE U PEMEHHBIC MTepeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, WUTFOCTPAIMS KUHEMAaTHYEeCKUX XapaKTEPUCTHK JBHUKCHUS.

[IpeoOpazoBaHue ABMKEHHUI C UCIIOJI30BAHMEM MPOCTHIX OPUEHTHUPOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

HabGmionenue 3a [BWKEHHMEM Tena, OpOLICHHOTO IMOJA YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHHsi CBOOOTHOTO TaICHUSI.

VYrpaBneHue CKOpoCTbIO IPH IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.

HUccnegoBanue  COOTHOIIEHUST ~ MEXKAY  MYTAMH,  TNPONUACHHBIMM  TEIOM  3a
MOCJIEI0BATENbHBIMU PaBHBIMU MPOMEKYTKAMU BPEMEHU NMPU PAaBHOYCKOPEHHOM JIBUIKEHUU C
HavyaJlbHOM CKOPOCTHIO, PAaBHOM BEPOSITHOCTH.

N3yuenune nBUKEHUs MIApUKa B BA3KOM KUJIKOCTH.

N3ydeHnue nBukeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa



[Ipunnun otHocurensHOCTH ['anmunen. Ilepseiii 3akon Herotona. MHepLmanbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. [lpunimun cynepno3unuu  cui. Bropoir 3akon Herlootona  ist
MaTepuaibHbIX TOUeK. TpeTuit 3akoH HproToHA 1711 MatepralibHbIX TOYEK 3PEHUA.

3akoH BceMHupHOTO TAroteHus. Cuna TsokecTH. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec Tena.

Tpenue. Bunst  Tpenuss  (mokosi,  CKoJibKeHus, KaueHus). Cuna  Tpenus. Cyxoe
Tpenue. Cuila TpeHHs CKOJbXKEHHS U cuia TpeHus oceHbro. Koapduuuent tpenusa. Cuna
COTIPOTHUBIICHUS IBUKECHUIO TeJIa B dKUJIKOCTH WJIH B3TJISC.

[ToctynaTensHOE W BpalaTeIbHOE IBUKEHUE a0OCOITIOTHO TBEPIOTO TEa.

MoMeHT OTHOCHUTENBHO CHIIBI BeTpa. [lneuo cubl. YciioBust paBHOBECHS Tea.

TexHuueckre yCTpPOWUCTBA M TPAKTUYECKOE TPUMEHEHHWE: TMOIIIUITHUKN, JBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHEHHE MACCOBBIX TEII.

Bropoit 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHMOCTH yIIPYTOCTH OT Aedopmaniuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOAbEME U TTaJICHUH.

CpaBHEHHE CUJI TPEHUSI HEOKUTAHHOCTEH, KAYEHU U CKOJIBKEHUS.

VYcnoBus paBHOoBecus Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUT OT CWJIBI YIPYIOCTH, BO3HHUKAIOIIEW B IMPYKWHE U PE3NHOBOM
oOpasiie, oT ux aedopmariuu.

VYcnoBus nccneroBaHUs paBHOBECHUS TBEPJIOTO Tefa, OeNbIil OCh CMapT.

Tema 3. 3akoHbl COXpaAHEHUA 8 MEXAHUKE.

Nmnynsc MaTepuanbHOM TOUKH (Tea), CUCTEMbl MaTepUaIbHBIX TOUYEeK. VIMIyIbChl CHITBI
Y U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPAHEHUS UMITyJbca. PeakTMBHOE BUKEHUE.

PaboTa cunpHas. MomHOCTS.

Kunernueckass sHeprus marepuaibHOU TOYKU. Teopema 00 COXpaHEHUH KUHETHYECKON
SHEPrUH.

[lorenmmaneHas  sHeprus. [loTeHuunanbHass  sHeprus  ynpyro  1edOpMHUPOBAHHOMN
npyxuHbl. [loTeHnnanpHas sHeprus Tesa BOIU3HU MOBEPXHOCTH 3EMIIH.

[ToTeHnManpHble ¥ HEMOTEHIMANBHBIE CHIIbHBIE. CBSI3b paOOThl HEMOTEHIUAIBHBIX CUJ C
M3MEHEHUEM SHEPIeTUUECKUX CUCTEM TeJl. 3AKOH COXPAHEHMS IKOJIOIMUYECKOM SHEPrUu.

VYrpyrue u Heynpyrue npoucxoisr.

TexHuueckne ycTpoHCTBa M MPAKTUUYECKOE NMPUMEHEHHE: BOJAOMET, KOMNEP, MPYKUHHBIN
MUCTOJIET, IBUKYILASICS paAKETa.

Jemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon cepbe3HOM SHEPrUU B KWHETHYECKYIO U O0OpaTHYIO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne Heynmpyroro yaapa C IOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX aOCOIIOTHO
MasITHUKOB.

HccnenoBanue cBsi3u pabOT ¢ M3MEHEHHWEM CUJI WHXKEHEPHOW DHEPrHU Tella Ha OCHOBE
MOTpeOJICHUS PE3UHOBOTO XKTyTa.



Pa3nen 3. MoaekysipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlL.

OcCHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKUX TEOPUM M MX 3KCIIEPUMEHTAIBHOE
obOocHoBanue. bpoyHosckoe  nBmxenue. Judpdysus. Baxxen  xapakrep — ABIKEHHS U
B3aUMO/ICHCTBUE YaCTHUI]. MOJeNn TBEPIOCTH Ta30B, KUIKOCTEH U TBEPABIX TET W OOBSICHECHUE
CBOMCTBA  BEUIECTBA, JIEKAIIEr0 B  OCHOBE JOTUX Mojeneld. Macca U pasmepsl
Monekyi. KomnuectBo Benectsa. Iloctosunas ABoraapo.

Tennosoe oTHoweHne. Temneparypa u ee uamepenue. [llkana remneparyps! Lenscus.

Mopnens uaeanbHoro raza. OCHOBHbIE MOJIEKYISIPHO-KHHETUYECKHE TEOPUHU HJEAIBHOTO
raza. AOCOJIIOTHasi TeMmIeparypa Kak Mepa CpeaHell KHHETHYECKOW SHEPruH TEIIOBOrO
NBKEeHHs yactul rasa. [llkana temmneparypsl KensBuHa. ['a30Bble  3aKOHBI. YpaBHEHHE
MemnneneeBa—Knaneiipona. 3akon JlansroHa. M3omporiecchl B u€albHOM ra3e ¢ CoAepKaHueM
BelecTna. ['paduueckoe npecraBiieHne U30MPOIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3biBatolue ¢otorpaduu cocTaBa BEIIECTB, MOJEKYJ, H3MEPEHHBIX
COCIMHEHU M.

OneIThl 10 AUPPY3UN KUAKOCTEN U rasa.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLIUE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHUSL.

Monenb, WUTIOCTpUPYIOLIas 1aBJeHUE ra3a B COCYe.

OnbIThI, MJUTFOCTPUPYIOIINE COCTOSIHUE UACATBLHOTO ra3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MeEpeHUH oObeMma,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEN.

HccnenoBanue B 3aBUCMMOCTH OT [TApaMETPOB COCTOSIHUS Pa3peKEHHOTO Iasa.

Tema 2. Ocrogbl mepmoounamuxu.

TepMoauHamuyeckasi cucremMa. BHYTpeHHsIsl SHEpPTrUusl TEPMOJMHAMUYECKOM CUCTEMBI U €€
n3Mmenenus. KonuuectBo temna u paOoThl. BHYTpeHHSIST SHEprusi OJHOATOMHOIO HJICAIbHOTO
raza. Buasl  temonepenauv:  TEIUIONPOBOAHOCTb,  KOHBEKIUS,  H3JIy4CHHE. Y AeNIbHAS
TEINIOEMKOCTD BellecTBa. KoimuecTBo TEMIOTHI IpHU TEIIoNnepeaaye.

[Tonsatue 006 ammabatHOoM mipouecce. [lepBrlii 3akoH TepMoauHaAMUKH. [IpruMeHeHnE
MIEPBOTro 3aKOHA TEPMOJIUHAMHKY K M3ompolieccaM. Harnsiinas natepnperanus paboThl rasa.

Bropoii 3akon TepmoauHaMuku. HeobpaTuMocTh IpOIECCOB B IPUPOJIE.

TemnoBsie mamuHbl. [IpuHINIEI AeHcTBUA TEIIOBBIX MauH. [Ipeobpa3zoBanus sHEprUn B
TerioBblX  MamuHaxX. KoaddunueHT mnone3Horo BO3ACHCTBHS OKpYXKalolledl cpeiasl Ha
MamuHy. Hukn KapHo u ero kospduiueHT nojae3Horo AeWCTBUS. DKOJIOTUYECKHE MPOOIeMBbI
TEIUIOPHEPTEeTUKH.

TexHuueckre yCTpPOMCTBA W NPAKTUYECKOE MPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

Jemoncmpayuu

V3MeHeHne BHYTpEHHEW SHEpruM Tejla HpPU COBEpLUICHUHM pabOoThI: BbUIET HPOOKHU U3
OYTBIJIKM TOJ CXaTbIM BO3JyXOM, HarpeB d3¢upa B JaTyYHHOW TpyOKe WyTeM TpPEHHUS
(BU1€0IEMOHCTpALHS).

W3MeHeHre BHYTpEeHHEH sHepruM (TeMIieparypbl) Tejia MpH Terionepeaaye.

OnpIT 1o aguabaTHOMY PaCHIMPEHHUIO BO3/1yXa (OIBIT, OCHOBAHHBIM Ha OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecms. Pazoevie nepexoovl



[TapooOpazoBanue u koHeHcanws. Mcapenue u kunenue. AOGCOIOTHASE U OTHOCUTEIIbHAS
BJIQKHOCTh BO31yxa. HacelleHHbld map. YaenbHas TeImioTa mapooOpa3oBaHuUs. 3aBUCHMOCTD
TEMIEPATYPHI OT JaBJICHUS.

Teépnoe teno. Kpucrammmueckue u  amopdHble  Tena. AHM3OTPONUSL — CBOMCTB
Kkpuctayos. JKuakue kpuctaibl. CoBpeMEHHbIE Martepuainsl. [lnaBienue u
KpucTaJIM3anus. Y ienbHas Tersora miasjaeHus. Cyonumanus.

YpaBHeHUE TEIUIOBOTO OajiaHca.

Texnuueckue ycTpoiicTBa M NPAKTUYECKOE IPUMEHEHHUE: THMIPOMETpP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTMH TOJTyYE€HUS COBPEMEHHBIX MATEPHAJIOB, B TOM YMCJIE HAHOMATEpUaJIOB
Y HAHOTEXHOJIOT U .

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX M1aPOB.

Kunenue npu noHM>XKEHHOM J1aBJICHUM.

Bo3MoxHOCTH peryianpoBaHus BIaXKHOCTH.

Habmtonenne HarpeBaHus U MJIaBJICHUS KPUCTANINYECKUX BEIIECTB.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3mepenue OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Paznea 4. DuexkTpoanHammuka

Tema 1. dnekmpocmamuka

DIeKTpu3aIus TeJl. DNeKTPUUECKUI 3apsaHuK. J[Ba BHUJIA BIEKTPUUECKUX
3apsnoB. [IpoBOIHUKY, AUANEKTPUKH U TIOTYNIPOBOIHUKHU. JJi1 coXpaHeHus 3apsa.

B3aumopericteue 3apsaaoB. 3akoH Kynona. TouedHbIl MalIMHHBIN 3apsjl. DIEKTPUUECKOE
noJjie. Hanpspk€HHocTs  BHEmIHUX — moJiel. [Ipuaiun CYNEPNO3ULIMN  DJIEKTPUYECKHUX
noJiek. JIuHuu HanpsHKEHHOCTU OTKPBITHIX MOJICH.

Pabora CHUII 3JIEKTPOCTATUYECKOTO nois. [Torennuan. PasHocTh
noTeHuuanoB. [IpOBOMHUKY M AUAIEKTPUKH B AJIEKTPOCTaTUYECKOM Tmoiie. JudnexTpuueckas
MIPOHUIIAEMOCTb.

DnexTpoéMkocTh. Konnencarop. DneKTpo€MKOCTh  IJIOCKOTO — KOHJIEHCATOpa. DHEprus
3apsHKEHHOTO KOHEHCATOPA.

Texuuyeckne yCTpoOHCTBa M MPAKTUYECKOE MPUMEHEHHE: JJIEKTPOCKOI, 3JIEKTPOMET,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHAECHCATOP, KOMUPYIOIIH
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO U MPUHIIUIT JCHCTBUS SIEKTPOMETPA.

BsaumoselicTBue Ha IEKTPU30BAHHBIX TEJ.

DNEeKTpUUYECcKOe MOJe 3apsHKEHHBIX Tell.

[IpoBOTHUKY B ANIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTH4ecKas 3alluTa.

JIMBIIeKTPpUKY B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCAaTOpa OT KBaJApPAaTHOM IJIACTUHBI,
PacCTOSTHUSA MEKy HUMH U TUAJIEKTPUIECKON TPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. IlTocmoannwiit 0opadomannsviiit mok. Toku é paznuynvix cpedax

DNeKTpUYECKUi TOK. Y CIIOBUSA noj/iep KaHus ToKa. McTouHuku Toka. Cuina
ToKa. [IoCTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa Juist ydacTka Henu.



DneKTpuyecKoe COINPOTHUBJICHUE. Y IEIbHOE CONPOTHUBIIEHUE
BellecTBa. [locnenoBaTenbHoe, NapauIEIbHOE, CMEIIAHHOE COEANHEHNE ITPOBOIHUKOB.

Pabora Brimrouaet Tok. 3akon Jlxoyns—JIenmna. Beikimounre TOK.

DNEKTPOABMKYILAs CUJIA U TEXHOJOTUU TMOCTOSHHOTO MCTOYHMKA ToKa. 3akoH Oma yis
MOJHOM (3aMKHYTOM) 3seKTpuueckoil nenu. KopoTkoe 3akitodeHue.

DNeKTpOHHas MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIIEHUS! METAIJIOB
oT Temieparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBEHHAs u IIpUMECHas IIPOBOJIMMOCTh
MOJTyIIpoBOAHUKOB. CBOMCTBA 1T — H -Tiepexoa. [lomynpoBo1HUKOBBIE TPHOOPHI.

DOneKTpUuecKuii TOK B pPAcTBOpaxX M pacijlaBaX 3JIEKTPOJUTOB. DIEKTPOIUTUYECKAS
JUCCOITHAIUS. DIIEKTPOJIH3.

DNeKTPUYECKUM TOK B razax. CaMOCTOSITeIbHBIN 31 HECAaMOCTOSITEIIbHBIN
pa3psa. Monnus. [1nazma.

TexHnuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJILTMETP, PEOCTaT,
UCTOYHUK TOKa, OJJIEKTpOHArpeBaTelbHble MPHUOOPHI, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBJICHUS, BAKyyMHBIH  JUOJ, TEPMHUCTOPBI U  (POTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIA THOJ, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAITPSDKCHMUS.

3aBUCHMOCTh COTPOTHUBJICHHS NUJIUHIPUUECKUX MPOBOJHUKOB OT JJIUHBI, MOTEPEUYHOTO
CeueHHUs U MaTepuaa.

CMmeniaHHO€ coeTMHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue >IEKTPOJBIKYIIEH Cuibl. KOpoTkOe 3aMblKaHHWE TaJlbBAaHHUYECKOTO
3JIEMEHTA U OTKPBITUE BHYTPEHHETO 3a3€MIICHMUSI.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoli pa3psii 1 MPOBOIUMOCTh BO3/1yXa.

OHOCTOPOHHSS TPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenune cMemaHHbIX COEUHEHUN PE3UCTOPOB.

N3mepeHne  3IIEKTPOJABMIKYIIEH CHJIbI  HCTOYHUMKA TOKA M €ro  BHYTPEHHErO
CONIPOTHBIICHHUSL.

Habmonenue snextponusa.

Me:knpeaMeTHbIe CBSI3U

Nzyuenne ¢usuku kypca 06azoBoro ypoBHs B 10 Kkiacce ocCymIecTBISIETCS € Y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTUM.

Medsicnpedomemnuvle nowsimus , CBSI3aHHBbIE C HM3YYEHHEM METOJOB HAYYHOIO MO3HAHUSA:
SBJICHUE, Hay4yHbIi (aKT, TUMOTE3a, M3MEpPEHHE BEIUYUHBI, 3aKOH, TEOpHs, HaOII0JEHUE,
SKCIIEPUMEHT, MOJCIIUPOBAHNUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl MaTeMaTHYeCKUX, JnHeWHas QyHKus, mnapaboina,
runepOona, ux rpaduku U cBOCTBA, TPUTOHOMETpUYEeCcKUe QYHKIIUU: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, BTOpPOE€ TPUTOHOMETPUYECKOE TOXKJIECTBO, CpEIHEE M HX MPOEKIHH Ha OCH
KOOPAMHAT, CJIOKEHHE BEKTOPOB.

buonocusn: mexannueckoe B KUBOUM mpupone, muddy3us, oCMOC, TEIIIOOOMEH KUBBIX
OpraHu3MoOB (BHU/bI ABM)KEHUS TEIUJIONEpeIadyr, TeIJIOBOE€ PAaBHOBECHE), ANEKTPUUECKHE SIBICHUS
B JKUBOM IIpUPOJIE.

Xumus: CTpoO€HUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE
CBOMCTBA TBEPIBIX TN, JKUJAKOCTHU W Ta3bl, DIEKTPUUYECKHE CBOMCTBA METAJIOB,
ANEKTPOJIUTUYECKAS TUCCOLUALINS, TalbBAaHUKA.

T'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.



Texnonoeus: mpeoOpa3oBaHUE JBMXKEHUI C HCIOIB30BAHHEM IPHHLUIA, YYET TPEHHUS B
TE€XHUKE, MOJIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS UMIyJIbCa B TEXHUKE (pakera,
BOJOEM U JPYyrU€), IBUTATEIb BHYTPEHHEH KaMephl, mapoBast TypOuHa, OBITOBOM XOJIOAMIBHUK,
KOHJIULIMOHEP, TEXHOJOTHH COBPEMEHHBIX MAaTE€pPUAJIOB, B TOM YHUCJIE HAaHOMATEPHUAIIOB. , U
HAHOTEXHOJIOTHH, 3JEKTPOCTATHUECKasl 3alluTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB, KCEPOKC,
CTpYHHBI TPUHTEP, DIICKTPOHATrPEBATENbHBIE MPUOOPHI, DIEKTPOOCBETUTEIBHBIE MPHOOPHI,
rajbBaHUKa.



INVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHMUSA

OcBoenne yueOHOro mpenmera «®Pusnka» Ha ypoOBHE CpeaHEero oomero oOpa3oBaHUs
(6a30BBIII  ypOBEHb) MIOJDKHO oOO€cmeurnBaTh JOCTIDKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEJAMETHBIX 00pa30BaTEeIIbHBIX PE3YIIBTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIMgHOCTHBIE pe3yibTaThl OCBOCHHS Kypca mpeamera «DH3MKa» TOJDKHBI OTPaXKarh
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOUIMXCS PYKOBOJIUTHCS CHOPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHEHTAIMH, TIMO3UTHUBHBIX BHYTPEHHHX
yOXKICHU, COOTBETCTBYIOIIMX YCTOWMYMBBIX IEHHOCTHBIX TO3HUIIMH POCCHUUCKOTO OOIIECTBa,
MPOJUICHHs KU3HEHHOTO OIBITa M OTBITa JESATEIHHOCTH B TIPOIECCE PeaH3allid OCHOBHBIX
MPUHIIMTIOB BOCIIUTATEILHOM JIEATEILHOCTH, B TOM B YaCTH KOJHYECTBO:

1) BbIciIee oOpa3oBaHue:

cOpPMUPOBAHHOCTh TPAKAAHCKOH TMMO3MIMH OOYdYalomerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHUICKOro OOIIECTBa;

NPUHATAE TPAJUIUOHHBIX OONIEYENOBEYECKUX TYMAaHHCTHUECKHX U JIEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIFHOCTh B HAYYHBIX MCCIICAOBAHMAX OOIIECTBa,
y4acTBOBATh B CaMOYIPaBJICHUH B 00pa30BaTeNbHON OpraHNu3aliu;

YMEHHE B3aMMOJICHCTBOBATh C KOHKPETHBIMH HMHCTUTYTAMH B COOTBETCTBHHM C UX
(GYHKIMAMU ¥ Ha3HAYCHUSIMH;

TOTOBHOCTb K TYMAaHUTApHOW M BOJIOHTEPCKON AEATEIBHOCTH;

2) IaTPHOTHYECKOI'0 BOCTIHTAHUS:

cOpMUPOBAHHOCTH POCCUHCKON TPAXKIAHCKOH ASHTHYHOCTH, TATPHOTH3MA;

[ICHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJAM, IOCTH)KEHHSIM POCCHHCKHX
YYEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHS .

cOpMUPOBAHHOCTH MOPAILHOTO CO3HAHHSI, 3TUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAIlMIO M MPUHHMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M ICHHOCTH, B TOM YHCJIE€ B YUCHUYECKOH JIESITEIbHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHE OYIyIIero;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nyeckoit Hayke;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpEC K pa3IMyHbIM cdepam mpodeccuoHaTbHON AEATEIbHOCTH, B TOM YHCIIE ITEPEPHIBBI
¢ (U3MKON M TEeXHUKOH, HEOOXOAUMO YYHUTHIBATH OCO3HAHHBIA BBIOOp Oynymied mpodeccuu u
peann30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHMIO M CaMOOOpPa30BaHMIO B 00JacTu (pU3MKM Ha
MPOTSHKEHUU BCEH )KU3HU;

6) 3Ko0JI0rHYecKOe BOCIIUTAHHUE:



c(OPMHUPOBAHHOCTh CBOEOOPA3HONM KYyJIbTYpPHI, OCO3HAHUE TJIOOATHLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

TUIAHKPOBAaHUE U MPOTHO3HPOBAHME JICUCTBHI B OKPYXKAIOLICH Cpelie Ha OCHOBE 3HAHHM
LeJIei Pa3BUTHS YEIIOBEUYCCTBA;

paciiupCHUC OIbITa ACATCIBHOCTHU, HAIIPABJICHHOCTH Ha OCHOBC CYHICCTBYIOIIUX 3HAHUHN
no ¢usuke;

7) HEeHHOCTH HAYYHOT O MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COBPEMEHHBIM B3IJIAJ Ha pa3BUTHE (PU3HUYECKOU
HAYKH;

OCO3HAHHE LIEHHOCTEH Hay4YHOU JESTEIbHOCTH, TOTOBHOCTH B MPOLIECCE U3YUYEHUS (PU3UKU
HU3y4aTb HPOCKTHYIO U UCCICA0BATCILCKYIO ACATCIIbHOCTD MHANBUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBEPCAJbHbIE TEXHOJIOTHYECKHE 1eliCTBUSA
ba3oBble Jjoruyeckue a1eicTBUsA:

CaMOCTOSITENIFHO C(OpPMYIUPOBATh W aKTyaIU3UPOBATh TMPOOJIEMY, pPAcCMOTpPETh €€
BCECTOPOHHE;

OTIPENETIATH EJH JACSITEIIbHOCTH, 33/1aBaTh MMapaMeTPhl U OIEHWBATh UX JIOCTHKCHNS,

BBISIBJISITH 3aKOHOMEPHOCTH U POTUBOPEUHS B PAaCCMATPUBAEMBIX (DH3NUECKUX SBICHUSX;

PazpabGorate mman pemieHust mpobieM ¢ y4ETOM aHaiu3a COCTOSHHUS MaTePHAIBHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JAEATEIbHOCTb, OIICHUBAaTh COOTBETCTBUE PE3Y/IbTATOB JECHUCTBUH,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBHIMOJHATH PabdOTy B YCJIOBHSX pEabHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELUICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarebcKue 1eiiCTBUA |

BJIQZIETh HAay4YHON TEPMHUHOJIOTHEH, KIIOUYEBHIMU MOHSTUSIMH U MeToJaMu (U3HUECKON
HaAYyKH;

oOnasaHue HaBbIKAaMU Y4e€OHO-HUCCIIeI0BATENbCKON U MPOEKTHOM JIEATEIBHOCTH B 00JIaCTH
(¢u3MKM, COCOOHOCTH U TOTOBHOCTU K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pEIHIeHMs 3ahad
(bu3MYECKOTO COJIepKaHus, IPUMEHEHHIO Pa3IMYHbIX METOI0B O3HAHMS,

BIIQJIETIEI] CXEMbI JIESTEIBHOCTU IO MOJIyYEHUIO HOBBIX 3HAaHUHM, UX MpeoOpazoBaHUS,
npeoOpa3oBaHus U MPUMEHEHUSI B PA3IMUHBIX HAYYHBIX 00BEKTaxX, B TOM YUCJIE MPHU CO3JaHHUH
MPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBIISITh NIPUYMHHO-CJICICTBEHHBIE CBSI3M U aKTyaJlIU3UpPOBATh 3aJlady, BbIABUIaTh
TUINOTE3Y pelIeHHs €€, HaXOAUTh apryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3a/laBaTh MapaMeTpbl U KPUTEPHil pelIeHNUS;

AQHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ pEHIeHUs 3aJaud pPe3yJbTaTbl, OLEHUBATH UX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTH U (GOPMYITHPOBATH COOCTBEHHBIE 33/]a4ul B 00pa30BaTeIbHON AEITETbHOCTH, B TOM
qHclie IPU U3YUYEeHUU (DU3HKHY;

JIaTh OLIEHKY HOBOM CHUTYyallH, OIIEHUTh MTPHUOOPETEHHBIH OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX PETHOHOB CYOBEKTOB;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TOIXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a4H, IOMyCKas aJbTepPHATUBHbIE PEIICHUSI.

Padora ¢ undopmanueii:



BJIQJIETh HaBBIKAMHU TOJyYCHHS MH(POPMALMOHHOTO COJCPKAHUS U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIBHO M3y4daTb IIOMCK, AaHAJIW3, CUCTEMATU3ALMI0 W HMHTEPIPETALUIO
nHGOpMAIUU PAa3IUYHBIX BUJOB U ()OPM NPEICTABICHHUS;

OILICHUTbH JIOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH JUIS
pelleHNsT KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3alMOHHBIX 3aJad C COOJI0/IEHuEM
TpeOOBaHUN PTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepPEeKEHHsI, TPABOBBIX U
ATHYECKHX HOPM, HOPM HH(POPMAITMOHHOK 0€30IIaCHOCTH;

CO3/1aBaTh TEKCThl MATEPHAIBHOTO COACP)KAaHUS B PA3IM4YHBIX (opMaTax C yKa3aHUEM
Ha3HA4YeHUs WHPOPMALMU U OTKIIOYATh MX, BHIOMpAs ONTHUMAIbHYIO (OpMY MpeaCTaBICHUS U
BU3yaJIN3alUH.

KoMMyHHKaTHUBHBbIE YHUBEPCAIbHbIE TEXHOJIOTHYECKHE TeHCTBHS:

M3Y4UThH OOLIEHUE Ha YpOKax (PU3UKU U BO BHEYPOUHOU AEATEIbHOCTH;

pacno3HaBaTh NPCANOCBIIIKHU KOH(l)J'II/IKTHI)IX chyauHﬁ U CMATYATh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3pPEHHUS C MCIOJIb30BAaHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON U MH/IMBUTyalbHOU pabOThI;

BBHIOEpUTE TEMbl U METOJbl JAECUCTBUH YYaCTHUKOB C Y4E€TOM OOIIMX MHTEPECOB U
BO3MOJKHOCTEH KaXKJIOTO WIEHA KOJUICKTHBA,

COBMCCTHaAA JCATCIBHOCTD, opraHusanunsa n KOOpAHaIA )IGﬁCTBI/Iﬁ 110 (&[]
OCYILECTBJIECHUIO: COCTAaBUTh IUIAH JECWCTBUI, 3amucarh JCUCTBHS C YY4ETOM IElNed MOMX
Y4aCTHUKOB, 00CYIUTh Pe3yIbTaThl, IPUHATH COBMECTHYIO paboTy;

OIICHUTh KaYeCTBO CBOETO BKJAJla M KOMaH[bl KaXJ0ro y4acTHHKA B OOIIMX pe3yapTaTax
0 pa3paboTaHHBIM KPUTEPUSIM;

MpeayiaraTb HOBBIE MPOEKTHI, OLEHMWBATh WJIEU C NO3WLHHA HOBU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKOW HHHOBAIINY;

N3y4aiiTe MO3UTHUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMUHBIX YCTPOMCTBAX, BKIOYAs
KpEaTUBHOCTb U BOOOpa)KEeHUE, YTOOBI ObITH MHUIIATUBHBIM.

PeryasiTuBHBbIE YHUBePCATbHBIE TEXHOJOTHYECKHE /IeHCTBUS
Camoopranuszanmsi:

CaMOCTOSITEIFHO HW3y4aTh II03HABATEIbHYIO [ESTENbHOCTh B 00NacTh (QU3UKH U
aCTPOHOMHH, BBISBIISATH ITPOOJIEMBI, CTaBUTh M (QOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIFHO COCTaBHTh IUIAH PEIICHMs PACUYETHBIX M KAaueCTBEHHBIX 3ajay, IUIaH
BBINIOJTHEHUSI TPAKTUYECKOW pabOTBl € YYETOM MMEIOUIMXCS PECypCcOB, €CTECTBEHHBIX
BO3MOXKHOCTEH U MPEIIOYTCHNH;

JaTh OLICHKY HOBOHM CUTYyalluH;

YTOYHEHUE PAMOK HACTOSIIETO MPEAMETa Ha OCHOBE JINYHOTO 1IBETA;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTHpOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peleHue;

OLIEHUTb MTPUOOPETEHHBIN OIIBIT;

ObecneunBaTh popMHUpOBaHUE U OOeCTIeUeHHE IPYIUIMNA B 001acT (U3UKHU, TOCTOSTHHO
MOBBIIIATh CBOM 00pa30BaTEIbHbIN U KyJbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHATBbHbII HHTEJIEKT:

JlaBaTh OIIGHKY HOBOW CHUTyallud, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3yIbTATOB ECHCTBUSM JIMIL;

BJIaJIETh HABBIKAMU TO3HABATENBHON pedaekcun Kak 0CO3HAHUS MTPOUCXOIAIINX JIeHCTBUN
Y MBICJIUTENIBHBIX MTPOLECCOB, UX PE3YIbTATOB M OCHOBAHMIA;

UCIOJIb30BaTh MPUEMbI pe(IeKCUH A1 OLICHKH, BEIOOpA CUTYAI[MH BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PELICHHUS 10 UX CHUKECHHUIO;



MOTHUBBI IPUHATHUS U APTYMEHTBI IPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU M JIOCTOMHCTBA;

MOTHUBBI IPUHATHUS U aPTyMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIECATEIbHOCTH;

[Tpu3HaBaTh CBOE MPaABO U MPABO APYTUX HA OIIHOKY.

B mporecce M0OCTIKEHUS TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMEI TI0 (PU3UKE IS
YPOBHSI CpeaHero oOmiero oOpa3oBaHUA y YYalluXCsl COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, IPEANOoIararomi cpoOpMUPOBAHHOCTD:

CaMOCO3HAHKE, BKIIOYAIOIIEe CIOCOOHOCTh IIOHMMATH CBOC SMOIIMOHAIBHOE COCTOSHHE,
BHJICTh HAIPABIICHUE PA3BUTHS COOCTBEHHOM SMOIMOHAIBHOH cephl, OBITH YBEPEHHBIM B ceO¢;

caMOperyJIupOBaHMUS, BKJIFOYAIOIICIO CaMOKOHTPOJIb, YMEHUS MIPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJCHHUE, CIIOCOOHOCTH aJanTHPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSIM U THOKOCTH, YTOOBI OBITH OTKPHITHIM HOBBIM;

BHYTPEHHSISI MOTHUBAIIMS, BKIIOYAIOMIAsl TOAXOJM K JIOCTHIKEHUIO IIeJied M ycrexa,
ONTUMU3M, UHUIIMATUBHOCTH, YMEHUE JCHCTBOBATH UCXO/IS U3 CBOUX BO3MOKHOCTEH;

SMIIaTUH, BKJIOYAIONIAs CMOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE JPYruX,
oOparaTh BHUMaHHE Ha €ro MpHu OOIIEHNUH, CTOCOOHOCTh K COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIIMAIbHBIE HABBIKM, BKIIIOYAIOIINE BO3MOXKHOCTh KOPPEKTUPOBATH OTHOIIECHUS C
JIPYTUMU JTIOJBMHU, KOHTPOJIUPOBATh, PETYITHUPOBATh HHTEPEC U pa3peniaTh KOH(PIUKTHL

NPEAMETHBIE PE3YJIbTATHI

K xonmy obydenus B 10 kJacce nmpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

MIEPEBECTH Ha MPUMEPHI POJIb U MECTO (DU3UKU B COBPEMEHHOM HAay4yHOU KapTHHE MHpa, B
Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B TPAKTUYECKOM IEATEIILHOCTH JIIOJIEH;

B npenenax rpaHuilbl OIpUMEHEHHUS HM3YYEHHBIX (DU3MUECKUX MOJENeil: MaTepuaibHas
TOYKa, MHEepUHUaibHasi CUCTEMa OTCYeTa, aOCOJIOTHO TBEPAOE TeNIO0, MACATbHBIA Tra3, MOIENIU
3apsA70B Ta3a, JKUIKOCTH M TBEPIBIX TeJ, TOYEUHBIM 3apsiAHBIN amnmapaT MPHU BBITOJIHEHUU
buznueckux 3auay;

pacno3HaBaTh (pU3MUECKUE SIBICHUA (MPOLIECChl) M OOBICHATH HMX Ha OCHOBE
MOJIEKYJISIPHO-KHHETUYECKONW TEOPUH BEIIECTB BEUIECTBA M 3JEKTPOJMHAMHUKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BWKEHHE, ABM)KCHHE NAaJCeHUs Tel, MABM)KEHHE IIO0
OKPY>KHOCTH, MHEpIIHs, B3aumojeiictBue ten, nuddysus, OpOyHOBCKOE IBMKEHHE, ABHKEHUE
KUAKOCTEH U TBEPIBIX Tel, U3MEHEHHE 00bEMa TeN MPU HArpeBaHUU (OXJIAXKJIECHUH), TEIJIOBOE
paBHOBECHE, HCIApeHHe, KOHACHCAIWs, IUIaBlIEHHE, KPUCTAJUIM3AllUs, KUIEHUE, BIIAXXHOCTD
BO3JlyXa, MOBBIIICHUE NABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYZAE, CBS3b MEXKIY
rapaMeTpamMu COCTOSIHHSI ra3a B U30IPOIleccax, SIeKTpU3alus Tena, B3auMOJICHCTBUE 3apsIOB;

OTIHMCHIBATh MEXAHUYECKOE IBUKEHHE, HCIOIb3yd (U3MUECKUE BEIWYHHBI: KOOPAWHATA,
MyTh, MEpPEMEIICHNUEe, CKOPOCTh, YCKOPEHHUE MAacChl Tella, CUia, UMITYJIbC Tejla, KMHEeTUYecKas
SHEprusi, TMOTEHIMANbHAs OSHEPrusi, MeXaHudeckas paboTa, MEXaHHYECKass MOIIHOCTbH; MPH
OTIMCAHWU TMPABWIBHO TPAaKTOBaTh (YM3MUECKUN CMBICI BKIIOUAIOT BENUYHMHY, UX 3HAYCHHE U
pe3ynbTaT, Haxols (OpMYIy, CBS3BIBAIOIIYI0 MaHHYIO (PU3MYECKYI0 BETHYUHY C APYTUMU
BETTUYMHAMU;

ONMCaTh M3YYECHHbIE TEIUIOBbIE CBOMCTBA TE€I M TEIUIOBBIE SIBJICHUS, HCIOJIb3Ys
¢bu3znueckue BETUYMHBI: JaBJICHHE Ta3a, TeMIepaTypy, CPEIHIOI KHHETHYECKYI0 SHEPTHUI0
Xa0TUYECKOTO JBMXKEHHUSI MOJIEKYN, CPEAHEKBAIPATUUYECKYI0 CKOPOCTh MOJIEKYN, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHIOIO SHEPTHUI0, paboTy rasa, KodhGUIIUEHT MOJE3HOTO JACHCTBUS TEIMJIOBOTO
JIBUTATENS; IPU OMUCAaHUM TPABUIBLHO TPAKTOBATh (U3WYECKUN CMBICI BKIIOYAIOT B ceOs
BETMYMHY, WX 3HAUYEHHWE U CIIEJICTBUE, HAaXOXACHHE (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYIO BETMUUHY C IPYTUMHU BETUUHMHAMU;



ONMCHIBATh W3YYEHHBIE IEKTPUUYECKHE CBOMCTBA BELIECTB U 3JIEKTPUUECKUE SIBJICHUSA
(mpoueccel), uCHoONb3ys Gurypy ¢GOpMBI: MOIIHOCTh 3apsla, dJIEKTPHUYECKOE IIO0JIe,
HanpspKEHHOCTb  I10JIs, IMOTEHLMAJ, pPa3HOCTh IOTEHIMANIOB; IPU IPABWJILHOM ONMCAHUU
(¢u3nYecKuil CMBICT BKIIOYACT BEJIMYHMHY, MX 3HAYCHHWE M 3HAYEHUE; CICAYIOUIyI0 (opmydmy,
CBSI3BIBAIOIIYIO JJAHHYIO (PM3UYECKYIO BETUUMHY C IPYTUMHU BEIUYHMHAMHU;

aHATM3UPOBATh (PM3MUYECKHE TPOLECCH M SIBICHHS, WCIONB3YS (U3NUYECKHE 3aKOHBI U
MPUHLMIBL 3aKOH BcemupHOro Ttsarotenus, 3akoHsl |, Il u Ill Hetorona, 3akoH coxpaHeHus
(bU3NYeCKO PHEPTUH, 3aKOH COXPAaHEHHs MMITYJIbCa, MPUHIUI CYNEPHO3UIMH CUIIBI, TPUHIIUI
paBHONpPAaBUsI MHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYI0O OCHOBY BEIIECTB,
ra3oBbl€ 3aKOHbBI, CBfA3b CPEIHEH KHHETUYECKOW HSHEPruu TEIUIOBOTO JBIKEHHS MOJIEKYNI C
aOCOJIIOTHOW TeMIIepaTypoi, epBbIid 3aKOH TEPMOJAWHAMHUKH, 3aKOH COXPAHEHUS CHJIBI 3apsia,
3akoH KyioHa, npu 3ToM pa3inyaroT cIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCcKOe
BBIPA)KEHUE U YCIOBUS (TPaHUILIbI, 00JIaCTh) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIMIEI pabOTHl MAallWH, TPUOOPOB W  TEXHHYECKHX
YCTPOICTB; CIEAUTH 3a YCIOBUAMU UX 0€30I1aCHOTO UCIOJIb30BAaHUS B IOBCETHEBHOM KU3HU;

[IpoBecTn AKCHEPUMEHTHI MO HCCIEIOBAHUIO (PU3UYECKUX SBICHUM U TPOLECCOB C
HCII0JIb30BAHMEM IPSMBIX U BHELIHUX U3MEPEHUH, MTPU 3TOM c(HOpMYIHpOBaTh 3aj1auy/3aiady u
clenaTb TEOPETHYECKHM HKCIEpUMEHT, coOpaTh JaHHbIE O IMpeagaraeMoM o000pyIOBaHUM,
MIPOBECTH OTIBIT U CHOPMYIUPOBATH BHIBOJIBI,

N3yunte npsiMble U JOMOJHUTEIbHBIE U3MEpPEHUs (PU3UUYECKOTO pa3Mepa, Ha 3TOI BHICOTE,
Croco0 M3MepeHusi M HCIOJIb30BaHUE JOIMOJHUTENIBHBIX METOJIOB HU3MEPEHHs MNOrpelIHOCTen
U3MEPEHUN;

YUUTHIBATH MEKIY (U3NUYECKUMH BEITMYMHAMH C HCIIOJB30BaHUEM IPSIMBIX HU3MEPEHUH,
IIPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATh Pe3ybTAThl, NOJYYEHHBIE B 3aBUCUMOCTHU
OT (PM3MYECKUX BEJIMYUH, B BUJIE TaOAMIl ¥ TpaduKOB, AENaTh BBIBOABI 1O pe3yabTaTaM
UCCIIEIOBAHUS;

coOmoaThk InpaBuia O€30IacCHOTO TpyAa IpH IMPOBEJEHUU HCCIENO0BaHMM B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM UM  INPOEKTHOW JAEATENIBHOCTU C
HCIIOJIb30BAaHUEM M3MEPHUTEIBHBIX MPUOOPOB U JTaOOPATOPHOTO 0OOPYIOBAHHS;

peluTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (HU3UYECKON MOJENbI0, HCIHOJb3Ys
¢bu3nyeckre 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUH 3a/ad, BHIOpaTh (PU3MUECKYIO
MOJieNb, MNPENTIOKEHHYI0 A €€ pelleHHus, HPOBECTH pacuéTbl M OLEHUTh PpPEeaJbHOCTh
MIOJIy4EHHOTO 3HaueHHs (pu3nueckoi Gopmbl;

pELINTh KaueCTBEHHYIO 3a/ady: BBICTPOUTH JIOTHUECKYIO HEIPOTHBOPEUUBYIO LEMOYKY
paccykKJeHU ¢ ONIOpOH Ha N3yyaeMble 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIOJb30BaTh MpU  OOECHeYeHUM Hay4HbIX 33Jad  COBPEMEHHbIE  TEXHOJOI'MU
UCCIIEIOBAHUS, CTPYKTYpUpPOBaHMs, OOBSICHEHUs M TMpeJCTaBlIeHUs Y4eOHOM M Hay4yHO-
HOMYJSAPHON MH(POPMALUK, MOJTYYEHHOH W3 pa3IMYHbIX MCTOYHHMKOB, YIUIyOJEHHOIO aHalM3a
noJjryqaeMoil nuadopmanuu;

NPUBOJANTH BKJIAJ POCCUMCKHUX M 3apyOEKHBIX YYEHBIX-(M3UKOB B pPa3BUTUE HAYKH,
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOILEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS 1O (U3MKE B TIOBCEIHEBHOW KH3HM JUIs
oOecrieyeHns 0€30MaCHOCTH MPU HCHOJIB30BAHUU NPHUOOPOB M TEXHUYECKUX YCTPOUCTB, IS
COXpaHEHHUs 3JI0POBbsI U COOJIOZCHUSI HOPM KOJIOTHYECKOTO TIOBECHUS B OKpYXarollel cpese;

paboTath B rpyIiie ¢ BHIIOIHEHUEM PA3IMUHBIX COLUABHBIX POJIEH, MIaHUPOBATh PAOOTY
IpyNIbl, palMOHAIBHO COKpallaTh OO0S3aHHOCTM M IUIAHUPOBaTh  JIEATENIBHOCTh B
HECTaHIAPTHBIX YCIOBMSX, aJeKBATHO OIICHMBATh BKJAJ KaXJON0 YYaCTHHMKA TpPYNIbl B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xonmy obyuenust B 11 kJacce rnpeaIMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y O0OyUaIOIUXCS YMEHUI:



MEPEeBECTH Ha MPUMEPHI POJb U MECTO (DM3UKM B CIaJ COBPEMEHHBIX HAYYHBIX KapTUH
MHpA, B pa3BUTHE COBPEMEHHON TEXHUKHU U TEXHOJOTHUM, B IPAKTUYECKOMN JEATENBHOCTH JIIOJIEH,
LEJIOCTHOCTD U €IUHCTBO (PH3MUECKUX KapTUH MHPA;

rpaHuIla PUMEHEHUS M3YYCHHBIX (PU3MUECKUX MOJENei: TOYeUHBIH 3apsij, Jyd CBeTa,
TOYEYHBI UCTOYHMK CBETa, AJEpHas MOJEIb aTOMa, HYKJIOHHas MOJEJIb aTOMHOIO siJpa IpH
BBINIOJIHEHUH (PU3UYECKUX 3a7a4;

pacrio3HaBaTh (U3NYECKUE SBICHHS (TIPOLECCHI), OOBACHATh M OOBSICHATH WX HA OCHOBE
COTMIPOTHUBJICHUS DJICKTPOJAWHAMHUKH W KBAHTOBOH (DM3WKHU: HIIEKTPUYECKas IPOBOJAUMOCTS,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUE TOKA, B3aMMOJICHCTBUE MAarHuTOB,
AJIEKTPOMArHUTHas MHAYKLUS, JAEUCTBUE MAarHUTHOTO II0JISI HA IPOBOJHUK C TOKOM U
OBWOKYIIMMCS — 3apsal, OJJEKTPOMarHUTHbIE  KOJIeOaHMsT U BOJIHBL,  IPSIMOJUHEIHOE
pacnpocTpaHE€HUE CBeTa, OTpaKeHHe, MpeloMIIeHHe, WHTeppepeHuus, Iudpakuus u
MoJIsipU3aliis CBeTa, AUCHEpCcHsl cBeTa, GoTolnekTpuueckuii 3gdekt (hotorddekr), cBeToBOE
JaBJICHHWE, CBS3b JIMHEHYaToro u3JMydeHHs aroma BenukoOpuTaHUM, KOHIEHTpauus U
HCKYCCTBEHHas! paJMOaKTUBHOCTb;

ONMCHIBaTh M3YYEHHBIE CBOMCTBA BELIECTB (JIEKTPUUECKYIO, MarHUTHYIO, ONTHUYECKYIO,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
ucnouib3ys (uznyeckyro (opMmy: MAIIMHHBIN 3apsjl, CHIIy TOKA, JEKTPUUYECKOE HaIpsDKEHUE,
AIIEKTPUYECKOE COMPOTHUBIICHUE, PA3HOCTh IMOTEHIIMAJIOB, AJIEKTPOABIKYIIYIO CHUIy, pabounii
TOK, HMHIYKLIHMIO MarHUTHOTO TMoJid. mouisl, cuia Ammnepa, cuna JlopeHua, MHIYKTHBHOCTH
KaTyIIK{, SHEpPrusl paspsa U MarHUTHOrO TMOJs, MEPHOJl U TEPUOJAUYECKOE H3MEHEHHE B
MIEPEeMEHHOM KOHTYpe, 3apsiJ M cuja TOKa B IPOLECCE TaPMOHUYECKHX AIIEKTPOMAarHUTHBIX
KojeOaHui, (POKyCHOE pacCTOSIHUE W ONTHYECKas CHJla JIMH3bI, NpPHU OINHCAHUU IPaBUIIBHO
TPAaKTOBaTh (PU3MUYECKMM CMBICI BEJIMYMHBl BEJIWYMHBL. , HX 3HAYEHUE U CIEICTBHE,
IpUBEJICHHbIE (OPMYNbI, CBA3BIBAIOIIME [JAHHYIO (DU3UYECKYI0 BEJIMYMHY C JpYTUMHU
BEJIMYMHAMH;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBBIE SBJIEHUS M IPOLECCHl C IMOMOIIBIO (PU3NYECKUX
BEJIMYHMH: CKOPOCTH DJICKTPOMAarHMTHBIX BOJIH, [UIMHBI BOJH M 4YacTOTBl CBETAa, DHEPIUM U
uMmnynbca (oToHa, mepuoja Mosypacnajga, HEPTUU CBA3M ATOMHBIX SAEp, HNPU ONUCAHUU
IIPaBUJIBHO TPAKTOBAaTh (PU3MUYECKHM CMBICH BEJIMYMHBI, UX OOO3HAYEHHUS M CIEICTBHUS,
GopMynbl. , CBS3BIBAIOLIME JAaHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMU,
paccUMTHIBAIOT 3HaUCHHE (PU3NYECKON BETUUNHBL;

aHAJM3UPOBaTh (PU3NYECKUE MPOLECCHl U SBJICHUS, C MOMOIIbIO (PU3NYECKUX 3aKOHOB U
IPUHLMIOB: 3akoHa OMBI, 3aKOHOB IOCIEAOBATEIBHOIO M IAPAJIICIIBHOTO COCIUHECHHUS
IIPOBOJHMKOB, 3akoHa JDxoyinsa-JIeHIa, >JI€KTPOMAarHUTHBIX 3aKOHHBIX MHIYKLWH, 3aKOHA
IIPSIMOJIMHENHOIO PAaCIpPOCTPAHEHUsI CBETA, 3AKOHOB OTPAKEHUS CBETA, 3aKOHOB IIPEJIOMJICHUS
CBEeTa, YypaBHeHMs OWHmTelHa a1 (oTorPdexra, 3aKOHA COXpPAaHEHHE HHEPIuu, 3aKOH
COXPAaHEHHUs MMIIYJIbCA, 3aKOH COXPAHEHHs 3apsija, 3aKOH COXPAaHEHUsS MAacCOBOIO 4YHCIIA,
IIOCTYJIaTbl bopa, 3aKOH pPaJMOAKTHBHOIO 3apsia, NpPU 3TOM IHPOSBISAIOTCA CIOBECHYIO
(GOopMYIUPOBKY 3aKOHa, €ro MaTeMaTHMYecKOe BBIPAKEHUE W YCJIOBUS (IpaHUIbI, 00JacTb)
IIPUMEHUMOCTH;

OTIPEJICIICHNE HAIPABJICHUSI BEKTOpA MHAYKLUHU CHUJIbI MAarHUTHOTO TPOBOJHUKA C TOKOM,
cwiioit Ammnepa u JlopeHua;

MOCTPOUTH U 3alMCcaTh U300paxKeHne, co3aaTh Oesble 3epKalia, TOHKOHM JINH301;

[IpoBecTH HKCHEPUMEHTHI MO MCCIEJOBAHUIO (PU3MUECKUX METOJ0B U IPOLECCOB C
HCTOJIb30BAHUEM NPSAMBIX M BHEIIHUX U3MEPEHUI: ITPHU 3TOM c(HOpMYIHPOBATh 3ajauy/3a1ady U
clleNaTh TEOPETHUYECKHH S3KCIIEPUMEHT, coOpaTh JaHHBIE O NpeajaraéMoM 000pyIOBaHMUH,
MIPOBECTH OTBIT U CHOPMYIUPOBATH BHIBOJIBI,

W3yuute npsiMble U JIOTOJHUTENbHBIE U3MEPEHUs (PU3NUIECKOTO pa3Mepa, Ha 3TOU BBICOTE,
croco0 M3MepeHHs. M HCHOJIb30BAHUE OTOJHUTEIBHBIX METO/0B HM3MEpPEHHs MOIpeIIHOCTeN
U3MEPEHUN;



B 3aBucuMocTH OT (M3MUECKON BEITMUYMHBI C UCIOJIB30BAaHUEM IMPSIMBIX U3MEPEHUHN: MpU
3TOM KOHCTPYHPOBAaTh HACTPOWKY, (PUKCHPOBATH PE3ylbTaThl MOJY4YEHHOW 3aBHCUMOCTH OT
¢u3nveckoil BenMMYMHBI B BHAE TaOMMIl W TpaduKOB, AenaTh BBIBOJBI IO pe3yjibTaTam
HCCIIEI0OBAHUS;

coOmoarhk mnpaBuia O€30HacHOTO TpyAa IpH IMPOBEACHUU HCCIEAOBAaHHA B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENLCKOM W TMPOEKTHOW JAEATEIIBHOCTH C
WCIIOJIb30BAHNEM H3MEPHUTEIBHBIX TIPUOOPOB U JIAOOPATOPHOTO 0OOPYHAOBAHUS;

pemuTh pacu€THBIE 33Ja4d C SBHO 3aJaHHON (U3UYECKON MOJAENbI0, HCIOIB3YS
(dbu3nyecKkre 3aKOHBI M MPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBHMA 3a1ad, BHIOPATh (PU3NICCKYIO
MOJI€Nb, TPEMAJIOKEHHYI0 [Uid €€ pelleHUs, NPOBECTU pacdy€Tbl M OLEHUTh PEalbHOCTb
MOJIy4EHHOTO 3HaYeHHS (pru3ndecKoi GOpMEI;

pEIIUTE KAa4eCTBEHHYIO 3aJa4y: BBICTPOUTH JIOTUYECKYIO HEIIPOTHUBOPEUYUBYIO ILIEIIOYKY
pacCyXKJIEHUM ¢ OMOPOM Ha M3ydaeMble 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCIIOJIB30BaTh npu o0ecrieueHnun HAay4YHBIX 3a1a4 COBpPCMCHHBIC TEXHOJOTNN
WCCTIEOBaHUs, CTPYKTYPUPOBAHUSA, OOBSICHEHUS U TPEJCTABICHUS Y4YE€OHOM UM HaydHO-
MONYJISIpHOM MH(pOpMaliU, MOJY4YEHHOW M3 pa3iMyYHbIX WCTOYHUKOB, YIJIyOJIEHHOTO aHajau3a
MoJIy4aeMoil HHpOpMaIuy;

OOBSACHATh MPHUHIMIBI JEHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOICTB,
OTIPEIEeNIATh YCIOBUS UX 0€30MacCHOTO MCIIOIb30BaHUS B MOBCEIHEBHOM JKU3HH;

MPUBOJIUTH BKJIAJ POCCUUCKUX U 3apyOEKHBIX Y4YEHBIX-(U3UKOB B pa3BUTUE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTHUH;

HCIIOJIB30BaTh TCOPCTUUCCKHUE 3HAHUA 110 (i)I/ISI/IKe B HOBCG)IHGBHOﬁ KHU3HU JIA
obOecrieueHrs OE30MACHOCTH IMPH HCIHOJb30BaHUU MPUOOPOB M TEXHUYECKUX YCTPOMCTB, IS
COXpaHEHHUs 3JI0POBbsI U COOIIOZCHUSI HOPM KOJIOTHYECKOTO MOBEIECHUS B OKPYKAIOLIEH cpene;

paloTaTh B rpymIie ¢ BHIIOJIHEHUEM Pa3IMUHBIX COLMANIBHBIX POJICH, IIaHUPOBATh paboTy
IpYyIIbl, pPAlMOHAIBHO COKpallaTh OOS3aHHOCTM M IUIAHUPOBaTh  JIEATENIBHOCTh B
HECTaHIAPTHBIX YCJIOBMSX, AaJCKBATHO OIICHMBATh BKJAJ KaXJOrN0 YYaCTHHMKA TIpPYNIbl B
peleHre paccMaTpuBaeMOi POOIEMBI.



YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA':

YUYEBHUK ®U3UKA 10 KIIACC TI''A.MAKHULIEB, b.5.bYXOBIIEB

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA:

METOJUYECKOE NOCOBME MO/ PEJAKIIUE M.A.NNETPOBA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET: http://school-collection.edu.ru/



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1587873135625000

