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IMosicuuTeJbHAA 3amHCKAa

Hanpasnennocts nmporpaMmel — nudposas sadboparopus

YpoBeHb IporpamMmbl — Oa30BBIi.

Cpoxk peanuzanuu nporpammsl: 1 rog, 34 gaca.

PaGouas mporpamma 3aHATHN BHEYPOUHOU AESITENLHOCTH MO (hU3HKe «IKCIIePUMEHTAIbHAS
naboparopusi Apxume/iay MpeIHa3HaueHa Il OPraHu3alii BHEYPOUHOH IEATeIbHOCTH
obyuaroruxcst 10 - 11 kimaccoB.

Peanuszaunus nporpamMmMsel o6ecieunBaeTcsi HOPMATHBHBIMH TJOKYMEHTAMM:

1. ®epepanpubiii 3ak0H 0T 29.12.2012 Ne 273-03 (pen. ot 31.07.2020) «O6 obpa3oBanuu B
Poccutickoit deneparun» (¢ 3M. 1 101., BCTYIL. B cuiy ¢ 01.09.2020).

2. [Taciopt HaumoHaIBHOTO MpoekTa «Obpa3zoBanue» (yTB. mpe3uanymom Cosera npu
IIpesunente PD 1o crparernueckomMy pasBUTHIO U HALIMOHAJIBHBIM IIPOEKTaM, IIPOTOKOJI OT
24.12.2018 Ne 16)

3. l'ocynapcrBennas nporpamma Poccuiickoit denepanyn «Pa3surne o6pazoBaHus» (YTB.
[TocranoBnenuem [IpaButenbctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKACHUM rocyapcTBeHHON nporpammel Poccuiickoit denepaunu «Pa3Butie 00pazoBaHUs».

4. Ipodeccuonanpubiii crangapT «llemaror (memarornveckas AesiTeIbHOCTD B JJOIIKOIBHOM,
HaYyabHOM 0011IeM, OCHOBHOM 00111eM, cpeiHeM 0011eM 00pa30BaHuN), (BOCIUTATENb, YIUTEIh)»
(pen. ot 16.06.2019) (Ilpuxaz MunucrepcTBa Tpy/ia U colfMaibHOM 3amuThl PO ot 18 okTs0ps
2013 r. Ne 544H, ¢ UIBMEHEHHUSIMH, BHECEHHBIMU TTPUKa30M MUHUCTEPCTBA TPY/Ia U CO3aIUTHI PO
or 25.12.2014 Ne 11151 1 o1 5.08.2016 1. Ne 4221).

5. Mertonuyeckue peKOMEHAAINH M0 CO3JaHUI0 U (PYHKIMOHUPOBAHUIO B 00II€00pa30BaTEIbHBIX
OpraHU3aIMIX, PACIOJIOKCHHBIX B CEJIbCKOM MECTHOCTH M MAJIBIX TOPOAaX, IIEHTPOB 00pa30BaHUs
€CTECTBEHHO - HAYYHOUW M TEXHOJIOTHYECKOM HampaBiieHHOcTeH («Touka pocta») (Y TBepKIEHBI
pacnopsbkenreM MunucteperBa npocseteHus Poccuiickoit @eneparuu ot 12 suBaps 2021 r. Ne
P-6)

6. MeToauyeckie peKOMEH AU 110 CO3/IaHUI0 U (YYHKITMOHUPOBAHHIO IETCKUX TEXHOMAPKOB
«KBanTopuym» Ha 6a3ze 0011e00pa3zoBaTeNbHBIX OpraHu3aluii (YTB. pacopsiKeHHEM
MunuctepctBa mpocserienus Poccuiickoit @eneparun ot 12.01.2021 Ne P-4).

BHeypouHast eaTebHOCTb SBJISETCS COCTaBHOM YacThI0 00pPa30BaTENbHOTO MpoIecca U 0THOM
u3 (hopM opraHM3anuu cBOOOAHOr0 BpeMeHH ooydaromuxcs. B pamkax peanuzaunun I'OC COO
BHEYpPOUHas AEATEILHOCTh — 3TO 00pa30BaTeIbHAs IS TENbHOCTD, OCYLIECTRIsAEMas B popMax,
OTJIMYHBIX OT YPOUHOU CHCTEeMbl O0yUYEeHHUs, 1 HallpaBJIeHHAs Ha JJOCTH)KEHUE IIJIaHUPYEMBIX
Pe3yJIbTaTOB OCBOEHMS 00pa30BaTEIbHBIX POrPaMM OCHOBHOI'O OOIIEro 0Opa3oBaHMUsL.
Peanuzanus paboudeit mporpaMMsbl 3aHATHI BHEYPOUHOH JIEATENBHOCTH 10 (pr3nke
«KcTepruMeHTalIbHas JabopaTopust ApXUMea» CliocOOCTBYET OOIEHHTEIIIEKTYyaTbHOMY
HaIpaBJIEHUIO Pa3BUTHUIO JTMUHOCTH oOydaromuxcs 10 - 11 -x kmaccos.

dusnueckoe 06pazoBaHKE B CUCTEME OOIIET0 U CPEAHEr0 00pa30BaHMs 3aHUMAET OJTHO U3
BEAYIIUX MECT. SBISAACH GyHAAMEHTOM HAYYHOTO MUPOIIOHUMAHHS, OHO CIIOCOOCTBYET
(dbopMHUpOBaHUIO 3HAHUI 00 OCHOBHBIX METOAaX HAYYHOTO TTO3HAHHUS OKPYIKAIOIIETO MHpa,
(byHIaMEeHTaJIbHBIX HAYYHBIX TEOPUH M 3aKOHOMEPHOCTEH, POPMUPYET Yy YUALTUXCS YMEHHS
WCCIIEIOBATh U OOBSICHATH SIBJICHUS TIPUPOJIBI U TEXHHUKH.

Kak mkonbHbIM npeamert, Gpusnka 001a1aeT OrpOMHBIM T'YMaHUTAPHBIM MTOTEHIIMAIOM, OHA
aKTUBHO (POPMHUPYET MHTEIJIEKTYaIbHbIE U MUPOBO33PEHUYECKUE KaueCTBa JIMYHOCTH.
Huddepennunarus npeanonaraeT Takyo OpraHU3alHio mporecca 00yueHust, KOTopas yYUThIBaeT
WH/IMBUyaJIbHbIE 0COOEHHOCTH YYaIIUXCsl, UX CIOCOOHOCTH M HHTEPECHI, TNUHOCTHBIN OIBIT.
Huddepennunarust odydeHus: GU3MKe MO3BOJISET, C OJHON CTOPOHBI, 00eCIeUnTh 0a30BYIO
MOJIrOTOBKY, € IPYrOi — yIOBJIETBOPUTH NOTPEOHOCTH KX A0T0, KTO MIPOSBIISIET MHTEPEC U
CIOCOOHOCTH K MPEIMETY M BBIXOJIUT 32 PAaMKHU M3Y4YeHUS (PU3UKHU B IIKOJILHOM KypCe.



2. llesqmn kypca

Onupasich Ha UHAUBHUIYAIbHBIE 00pa30BaTEIbHBIE 3aIIPOCHI U CIOCOOHOCTH KaXKJIOTO peOeHKA
[IPH pean3aliy MPorpaMMbl BHEYPOUHOU JEATEIBHOCTH 10 PU3UKe « IKCIIEpUMEHTANIbHAS
naboparopusi ApXuMe/1a» MOKHO JOCTUYh OCHOBHOM IICIIU - PA3BHUTh y O0YYAIONINXCS CTPEMIICHUE
K JlaJIbHEUIIEMY CAMOOIIPENEIICHNIO, MHTEIJIEKTYaIbHOM, HAYYHON U TPAKTUYECKON
CaMOCTOSITEJIBHOCTH, [I03HABATEIbHON aKTUBHOCTH.

JlanHast mporpaMma mo3BoJisieT 00y4aromuMesi 03HAKOMHUTBCSI C METOJIMKON OpraHU3aluy U
MIPOBEACHUS IKCIIEPUMEHTAILHO-UCCIIEIOBATENBCKON JEATEILHOCTH B COBPEMEHHOM y4eOHOM
nporuecce 1no Gu3MNKe, 03HAKOMUTHCS CO MHOTUMU MHTEPECHBIMU BOIIPOCaMH (PM3UKU HA JAHHOM
JTarne 00y4YeHHsI, BRIXOSAIIMMU 32 PAMKH IIKOJIHHOU MPOTPaMMBI, PACIIUPHUTH LIETOCTHOE
MpeJ/icTaBlIeHHEe O MpobdIeMe TaHHOM HayKu. DKCIIepUMEHTaIbHas 1eATeIbHOCTh OyaeT
CIOoCcOOCTBOBAThH PA3BUTHIO MBICIUTEIBHBIX OMEPaINil U 00IIEMY HHTEIICKTYalIbHOMY Pa3BUTHIO.
He menee BaxkHbIM (pakTOpOM peann3alnuy JaHHON IPOrpaMMBI SBIISIETCS CTPEMIICHHE Pa3BUTh Y
YUaIUXCsl YMEHUE CaMOCTOATENIbHO PaboTaTh, 1yMaTh, SKCIIEPUMEHTUPOBATh B YCIOBUSIX
IIKOJILHOM Tab0paTopHH, a TAK)KEe COBEPIICHCTBOBATh HABBIKU apTyMEHTALlUU COOCTBEHHOM
TTO3UIIMH TI0 OTpeieNiEHHBIM BorpocaM. CoeprKaHue MporpaMMbl COOTBETCTBYET IMO3HABATEILHBIM
BO3MOYXHOCTSIM IIKOJILHUKOB U MPEAOCTaBISET UM BO3MOKHOCTh pab0TaTh Ha YPOBHE
MOBBIIICHHBIX TPEOOBAHUH, pa3BUBask y4COHYIO MOTHBAIIHIO.

Copep:xanue 3aHITHII BHEYPOUHOH eATEIbHOCTH MPECTaBIAET COOO0M BBEACHHUE B MU
IKCIIEPUMEHTAILHON (DU3WKH, B KOTOPOM yYaIlluecs: CTAaHYT MUCCIEAOBATEIIMU M HAY9aThCs
M03HABATh OKPYXAIOLIUK UX MUP, TO €CTh OCBOAT OCHOBHBIE METO/bl HAYYHOI'O MO3HaHus. B
YCIIOBUSX pealn3aiuy 00pa30BaTeIbHON IPOrPAMMBI IIIMPOKO UCTIOIB3YIOTCS METOBI y4eOHOTO,
HCCIIEIOBATENBCKOr0, MPOoOIEeMHOT0 SKCcIiepuMeHTa. PeOEHOK B IIpoliecce Mo3HaHus, IpuoodpeTas
YyBCTBEHHBIN ((PEHOMEHOJIOTHUECKHI) OIIBIT, IEPEKUBAET MOTYUCHHBIC OITYIEHUS U
BIIEYATIICHUS. DTHU MEePEKUBAHUS MPOOYKIAIOT U MOOYKAAIOT MPOIIECC MBIIIJICHHUS.

Crenuduueckas hopMa opraHU3aIH MO3BOJISET YIAMUMCS 03HAKOMHUTHCS CO MHOTHMH
WHTEPECHBIMH BOTIpOcamMu (PU3UKU HA JAHHOM dTare 00y4eHUsl, BBIXOASIIUMHU 32 PAMKH ITKOJIBHOMN
MPOrPaMMBI, PACIIMPHUTh 1IETIOCTHOE MPEACTAaBICHUE O MPodIeMe TaHHOM HayKu. JleTu momy4aroT
npo¢ecCuOHAIbHBIC HABBIKH, KOTOPBIE CIIOCOOCTBYIOT JIajbHEHIIIEH COIMATBbHOM a/lalTallii B
o01ecTse.

I]envro iporpaMMBbI 3aHSTUN BHEYPOUHOU NESITEIBLHOCTH 0 (pu3uke « IKCTIEpUMEHTAIbHAS
naboparopust Apxumenay, 1 ydarmxcst 10 — 11 - X kjmaccoB sSBISIOTCS:

* pa3BUTHE y YYAIIUXCS MO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX 1 TBOPUYECKUX
CIOCOOHOCTEH B MPOIECCEe PEIICHUS MTPAKTUYECKHX 33/1a4 U CAMOCTOSITEIbHOTO MPUOOPETCHUS
HOBBIX 3HAHMUI;

* popMUpOBaHNE U PA3BUTHUE Y YUAITUXCS KITIOUYEBBIX KOMIIETCHIINHN — yueOHO-TI03HABATEIbHBIX,
MH(POPMAITMOHHO-KOMMYHUKATUBHBIX, COLIUATIBHBIX, U KaK CJIEJICTBHE - KOMIIETCHITUI
JINYHOCTHOTO CaMOCOBEPIICHCTBOBAHMS;

* popMuUpOBaHUE IPEIMETHBIX U METAITPEIMETHBIX PE3YIHTATOB 00YUEHUSI, YHUBEPCATbHBIX
y4eOHBIX IeHCTBUH.

* BOCITUTaHNE TBOPUYECKOU JTMUHOCTH, CIOCOOHOM K OCBOCHHUIO MEPEIOBBIX TEXHOJIOTUHN U
CO3/IaHUIO CBOMX COOCTBEHHBIX Pa3paboTOK, K BBIABMYKCHUIO HOBBIX UJIEH U MTPOEKTOB;
peanu3anus 1eATeIbHOCTHOTO TOIX0/1a K TPEAMETHOMY 00yUEHHUIO Ha 3aHATUSAX BHEYPOUHOU
NEeSTETLHOCTH MO (PU3UKE.
Oco0eHHOCTHIO BHEYPOUHOH JIEATENHHOCTH 110 (PU3UKE B paMKaX KPYKKOBOM PaOOTHI SIBISIETCS
TO, YTO OHA HAINPaBIIeHA HA TOCTIKEHUE O0yUYAIOITUMHUCS B OOJBIIEH CTENEHU JIMYHOCTHBIX U
MeTaIpeMETHBIX PE3YJIbTaTOB.

3. 3apauum Kkypca

Jlnst peanu3aiuy Lenei Kypca TpedyeTcs pelieHne KOHKPETHBIX IPaKTHYecKuX 3a1ad. OCHOBHbBIE
3aJjauu BHEYPOUHOM JeSITEIBHOCTH M0 (PU3UKHU:



* BoisiBiieHuE HHTEPECOB, CKIIOHHOCTEH, CIOCOOHOCTEH, BO3MOYKHOCTEH yHaITUXCsl K pa3InyHbIM
BHJIaM JI€ATEIbHOCTH;

» ®opMUpOBaHUE MIPEJICTABICHUS O SBJICHUSIX U 3aKOHAX OKPYKAIOILIEr0 MUPa, C KOTOPBIMU
LIKOJIBHUKH CTAJIKUBAIOTCS B MIOBCETHEBHOM JKU3HU;

® (DOpMI/IpOBaHI/Ie MMpEaACTAaBICHUA O HAYYHOM METOAC ITO3HAHUSA,

* PazButne HHTEpPECa K PICCJ'IGI[OB&TCJ'IBCKOﬁ JCATCIIbBHOCTH,

* Pa3BuTHE onbiTa TBOp‘ICCKOfI ACATCIIBHOCTH, TBOPUYCCKUX CHOCO6HOCT€ﬁ;

* Pa3BuTHE HaBLIKOB OpraHu3anuu Hay4YHOT'O Tpyaa, pa6OTBI CO CJIOBApsIMH M SHUUKIIOIICIUAMU

» Co3anue yclnoBui JJis peain3alui BO BHEYPOUHOE BpeMsi IPUOOPETEHHBIX YHUBEPCATbHBIX
y4eOHBIX JICHCTBUI B yPOUHOE BpEMSI;

* Pa3zBuTHe onbiTa HEPOPMAIEHOTO OOIIEHNUS, B3aUMO/ICHCTBUS, COTPYIHHYECTBA; PACIINPEHHUE
paMoOK OOIIEHHUS C COLUYMOM.

® (DOpMI/IpOBaHI/Ie HAaBbIKOB ITOCTPOCHUA q)HSI/I‘IeCKI/IX MO,Z[CJ'ICfI " OIIPECACIICHUS I'PaHUIl UX
IIPUMCHHUMOCTH.

» COBEpIIICHCTBOBAHNE YMEHUH MPUMEHSATh 3HAHUS 110 (GU3HUKE JUTS OOBSICHEHUS SIBJICHUN TIPUPOJIBI,
CBOMCTB BEIIECTBA, PEIICHUS (PU3UYECCKUX 3a7a4, CAMOCTOSTEIIbHOTO MPUOOPETEHUS U OIICHKH
HOBOM MH(MOpMAUK (HU3HIECKOTO COJCPIKAHUS, HCIIOIB30BAHMS COBPEMEHHBIX NH(DOPMAIIMOHHBIX
TEXHOJIOT U,

* Mcnonbp3oBanue npuoOpPEeTEHHBIX 3HAHUI U YMEHUH I PEIICHUS MPAKTUYECKUX, )KU3HEHHBIX
3a/1a4;

* Bkirouenue yqaluxcs B pa3H006pa3Hy10 ACATCIIbBHOCTb: TCOPECTUYCCKYIO, IPAKTUYCCKYIO,
AHAIIMTUYCCKYHO, ITIOMCKOBYIO,

* BripaboTka ru0kux yMeHU EpPEeHOCUTh 3HAHUS U HaBBIKU HA HOBbIE (DOpMbI yueOHOI1 paboThI;

* Pa3BuTHE COOOpa3UTENBEHOCTH M OBICTPOTHI pEAKLIMU MPU PEILIEHUH HOBBIX Pa3IN4HbIX
(bu3MYeCcKUX 3a/1a4, CBI3aHHBIX C IPAKTUUYECKOH JesTeIbHOCTBIO.

4. MeTtoanbl 00yyeHHs1 U (POPMbI OPTaHU3ALUH AeSITeTbHOCTH 00y4al0IUXCS

Peanuszanus nporpaMmbl BHEYPOUHOH A€ATEIbHOCTH «DKCIEpUMEHTaIbHAs! 1TabopaTopust
Apxumenay npeanosaraeT MHAUBUYaIbHYIO M IPYIIIOBYIO paboTy 00ydaronuxcs, NJIaHUPOBaHUE
Y TIPOBEICHHE MCCIIEI0BATEIBCKOTO KCIIEPHUMEHTA, CAMOCTOSTENILHBINA COOp TaHHBIX ISl pEIICHUS
MPAKTUYECKHX 3a/1a4, aHAJIU3 U OLIEHKY MOJIY4YE€HHBIX pPe3yJbTaToB, U3TOTOBJIEHUE TOCOOMNA 1
mozeneil. [IporpaMmmMa npemycmaTpuBaeT He TOJIBKO 00YyJaloIIMe W Pa3BUBAIOIINE LIENH, €€
peanu3arys cnocoOCTBYeT BOCIUTAHNIO TBOPUECKON INYHOCTU C AKTUBHOMN JKU3HEHHOH MMO3UIHEH.
BbICOKHX pe3ysIbTaTOB MOI'YT JOCTHYb B IAHHOM CJIy4ae HE TOJBKO YYEHUKH C XOPOLIEH
HIKOJIbHOM YCIIEBAEMOCTBIO, HO M BCE 11€JIeYCTPEMIIEHHBIEC aKTUBHBIE pe0sTa, y)Ke ClIeaBIINe CBOM
npodeccuoHanbHbIN BHIOOD.

5. .JII/I'-IHOCTHLIC, MeETaNnpeIMETHBIC U IPEIMETHBIC PE3YyJbTAaThbl 0CBOCHUSA Kypca.

JlesiTenbHOCTh 00pa30BaTENBHOTO YUpEKIeHHs 00111ero o0pa3oBaHus B 00yueHuu (pU3HKe B
cpenHei (IOJTHOM) MIKOJIe T0JKHA OBITh HAaMpaBlieHa Ha IOCTHKEHUE 00yJarOIIMMHUCS CIIETYIONTUX
JIMYHOCTHBIX Pe3yJibTATOB:

— YMEHUE YIIPABIATh CBOEH TO3HABATEIBHOM JIEATEIBHOCTHIO;

— FOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CAaMOOOPa30BaHUIO, HA TIPOTHKECHUN
BCel )KM3HU; CO3HATEIbHOE OTHOLIEHHE K HEPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEUTHON
npo¢eccCHOHATBLHON 1 00IIECTBEHHOH 1A TEIbHOCTH;

— YMEHHE COTPYAHUYATh CO CBEPCTHUKAMM, 1€ThbMH MIIAJIILIEr0 BO3PACTa,

— B3pOCJIBIMU B 00pa30BaTEIbHOM, y4eOHO-MCCIIET0BATEIbCKON, MPOSKTHOM U JPYTUX BUAAX
NESITENbHOCTH;



— c(OpMUPOBAHHOCTH MHUPOBO33PEHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH; OCO3HAHUE 3HAYMMOCTH HAYKH, BIaJICHUS JOCTOBEPHOU MH(OpMALIHEH O MepeIOBhIX
JOCTH>KEHMSIX U OTKPBITUAX MUPOBOW U OTEYECTBEHHON HAyKH; 3aMHTEPECOBAHHOCTh B HAYUHBIX
3HAHUAX 00 YCTPOHCTBE MUpPA U OOMIECTBA; TOTOBHOCTH K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

— 9yBCTBO FOPAOCTH 32 POCCUHUCKYIO (PM3HUECKYIO HAYKY, TYMAaHU3M;

— IMOJIOKUTEIBbHOE OTHOLIEHUE K TPYAY, LEIEYCTPEMIEHHOCTb;

— JKOJIOTUYECKAs KyJIbTypa, OepekKHOE OTHOIIEHUE K POAHON 3eMJIe, TPUPOJIHBIM O0TaTCcTBaM
Poccun u mupa, noHMMaHne OTBETCTBEHHOCTH 33 COCTOSIHUE ITPUPOAHBIX PECYPCOB M pa3yMHOE
MIPUPOAOIIOJIb30BAHHUE.

MeTanpeaMeTHbIMHU Pe3yJbTATAMU OCBOCHUS BBIITYCKHUKAMH CpeHEH (TI0THOM ) IIIKOJIBI
MPOrPaMMBI 110 (PU3HKE SIBIISTFOTCS:

OceoeHue pe2yissmuHbIX YHUBEPCATbHBIX YYeOHbIX 0elicEUll.

— CaAMOCTOSITEIILHO OMPEEINIATh LENU, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4H B
00pa30BaTeNbHOM IeATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

— OLIEHUBATh PECYPCHI, B TOM YHCIIE BpeMs U JIpyriue HeMaTepHuaabHbIe PECYpChl, HEOOXOAUMBIE TS
JOCTH>KEHHSI TIOCTABIICHHON paHee LIelIu;

— COTIOCTABJISITh UMEIOIINECS BOZMOXKHOCTH M HEOOXOIUMbIE AJIsl JOCTHYKEHUS 1IEJIU PECYPCHI;

— ONPENIENATh HECKOIbKO MYyTEeH JOCTHKEHUS IOCTABJICHHOM LIEeJH;

— 3a/1aBaTh NapaMeTPbl U KPUTEPUU, IO KOTOPBIM MOYKHO OIIPEAEIUTh, YTO LEIb JOCTUTHYTA,

— CONOCTABJISAITH MOJYYEHHBIN pe3ybTaT AESATEIbHOCTH C TOCTaBICHHOM 3apaHee LEeNblo;

— OIIEHUBATH TIOCJIC/ICTBUS JTIOCTH)KCHHUS TIOCTABIICHHOM IIEJIN B IEATEIIBHOCTH, COOCTBEHHOM KU3HU
U KU3HH OKPYKAIOIIUX JIFOJEH.

OceoeHue no3HasamenbHbiX YHUBEPCAIbHBIX YUeOHbIX OeliCEUl.

— KPUTUYECKH OIEHUBATh U UHTEPIPETUPOBATH MHPOPMALIUIO C PA3HBIX MMO3UIIUH;

— pacro3HaBaTh U (PUKCHUPOBATH MPOTHBOPEUHS B HHPOPMAITMOHHBIX HCTOUHUKAX;

— UCIIOJIB30BaTh PA3JIMYHbBIE MOJECIBHO-CXEMATUYECKHUE CPEACTBA JIJISl IPEICTABICHUS BbISIBIICHHBIX
B UH(OPMAIIMOHHBIX UCTOYHUKAX TTPOTUBOPEUHIA;

— OCYIIECTBIISATH NH(POPMAITMOHHBIN IMOMCK U CTABUTH HAa €0 OCHOBE HOBBIE 33/1a4H;

— UCKaTh ¥ HaXOJUTh 0000IIEHHBIE CTIOCOOBI pEIIeHHUS 3a/1a4;

— MPUBOAUTH KPUTHUYECKUE apTyMEHTBI, KaK B OTHOIIIEHUH COOCTBEHHOTO CYXKJICHUS, TaK U B
OTHOIIIEHUU JEUCTBUI U CYKIAEHUN IPYTrOro 4ejioBeKa;

— BBIXOJIUTH 33 pAMKH y4€OHOTO MpeIMETa U OCYIIECTBIIATH LIeJICHAIIPABICHHBIN MTOUCK
BO3MOXXHOCTH IIMPOKOTO IEPEHOCA CPEICTB U CIIOCOOOB JEHCTBHUS;

— BBICTPaWBaTh MHAUBUIYATBEHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YIUTHIBASI OTPAHUUEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUYECHUS;

— MEHSTh U yIePKUBATh Pa3HbIC TO3UIIMHU B TI0O3HABATEILHOMN ACSITETLHOCTH
Kommynuxamusnvle ynusepcanvhuvlie yueonvie 0eticmsusi:

— OCYUIECTBIIATH JCJIOBYI0 KOMMYHHUKAIIUIO, KAK CO CBEPCTHUKAMM, TaK U CO B3POCIIBIMU (KaK
BHYTpHU 00pa30BaTeNbHOM OpraHu3alliy, Tak 1 3a e€ IpeeIaMu);

— TIPU OCYIIECTBICHUH TPYIIIIOBOM paObOTHI OBITH KaK PYKOBOJIUTENEM, TaK U WICHOM MPOESKTHOM
KOMaH/Ibl B Pa3HBIX POJISIX (TEHEPATOPOM HACH, KPUTHKOM, UCIIOJIHUTENIEM, TPE3CHTYIOUTUM U T.
L),

— Pa3BEPHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM aJICKBATHBIX
(YCTHBIX M MUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(PJIUKTOTCHHBIE CUTYallUU U MPEAOTBPAIaTh KOH(PIUKTHI 10 UX aKTUBHON
¢a3br;

— COTJIACOBBIBATH MO3UIIUN WICHOB KOMAH IbI B TIpoliecce paboThl HaJl OOIUM pElIeHUEM;

— TPEJCTABIATH MyOIHMYHO PE3YNIbTAThl MHANBUAYAIBHON U TPYIIOBOM AESITEIbHOCTH, KaK MepeT
3HAKOMOM, TaK U MepeJl HE3HAKOMOM ayIuTOPUEH;

— O0MPAaTh MAPTHEPOB TS IETTOBOM KOMMYHHUKAIIUHU, UCXO/IS1 M3 COOOpaskeHU
pPEe3yIbTaTUBHOCTH B3aUMOJICUCTBUS, a HE IMYHBIX CUMITATU;

— BOCIIPUHUMATh KPUTUYECKUE 3aMEYaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS;



— TOYHO U EMKO (POPMYITMPOBATH KaK KPUTUYECKHE, TAK U 0JI00PUTEIHHBIC 3aMEUaHUs B aJpecC
JPYTUX JIO/IeH B paMKax JeJI0BOi 1 00pa3oBaTebHOM KOMMYHHMKAIIUY, U30€rast Ipu STOM
JIMYHOCTHBIX OLIEHOYHBIX CYXKICHHUU.

IIpenmeTHbIMHU pe3yJIbTaTAMH OCBOEHUS BBIITYCKHUKAMU CPEAHEN (IIOJIHOM) IIKOJIBI IPOTpaMMBbl
1o ¢u3uke Ha 6a30BOM YPOBHE SIBIISFOTCS:

— c(OpMUPOBAHHOCTH MPEACTABICHUI O 3aKOHOMEPHOW CBSI3U M IO3HABAEMOCTH SIBIICHUI
IPUPOJIbI, 00 0OBEKTUBHOCTH HAyYHOI'O 3HAHUS; O POJIM U MecTe (PU3UKH B COBPEMEHHON Hay4YHOM
KapTHHE MHpPA; TOHUMaHue poiu (pu3nku B HOpMUPOBAHUU KPYTro30pa M (PyHKIIMOHAIBHOM
I'PaMOTHOCTH 4Y€JI0BEKa JIJIsl pELICHMs] IPAaKTUYECKUX 3a/1a4;

— BJIaZICHHE OCHOBOIIOJIArAOIUMH (PU3UUECKMMHU HOHATHAMMU, 3aKOHOMEPHOCTSIMU, 3aKOHAMHU U
TEOPHUSMU; YBEPEHHOE 110JIb30BaHUE (PU3MUECKON TEPMUHOIOTUEN U CUMBOJIMKOM;

— c(hopMHUPOBAHHOCTH MPEICTABICHUHN 0 PU3NUECKON CYITHOCTH SIBJICHUN IPUPOABI
(MEeXaHMYECKHX, TEIIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX ), BUJIaX MAaTEPUH (BEIIECTBO U
110JI€), IBUYKEHHUHU KaK CII0CO0€e CyIIeCTBOBaHUsI MaTEPHH; YCBOCHUE OCHOBHBIX M/ MEXaHUKH,
aTOMHO-MOJIEKYJIIPHOI'O YUEHUS O CTPOEHUU BEIECTBA, 3JIEMEHTOB 3JIEKTPOAUHAMUKY U
KBAaHTOBOM (PM3UKH; OBJIAICHUE NOHATUIHBIM allapaToM U CUMBOJIUYECKUM SI3IKOM (PU3UKY;

— BJIaZICHWE OCHOBHBIMU METOJJaMH HAYYHOTO ITO3HAHMSI, HCIIOJIb3YEMBIMH B (PH3UKE: HAOII0/ICHNE,
OIMCaHUE, U3MEPEHUE, SKCIIEPUMEHT; YMEHUs1 00padaThIBaTh pe3ysibTaThl U3MEPEHUH,
Oo0OHapyKUBaTh 3aBUCUMOCTh MEXAY (PU3NUECKUMU BETUUYNHAMU, OOBSICHATh MOTY4YECHHbIE
pe3yJIbTaThl U AENaTh BbIBOJBL;

— BJIaJICHUE YMEHHUSIMU BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOJIAraloIUX (PU3NIECKUX
3aKOHOMEPHOCTEN U 3aKOHOB, POBEPSATH UX SKCIIEPUMEHTAILHBIMU CPEACTBAMHU, (POPMYIINPYS
1eJIb UCCIIEI0BaHMS, BJIQJICHUE YMEHUSMH ONKCHIBATh U OOBSICHATH CAMOCTOSITENILHO IIPOBE/ICHHBIE
SKCIIEPUMEHTHI, AaHAJM3UPOBAThH PE3YJIbTAThl IOJYUEHHON U3MEPUTENBHON HH(POPMAILIH,
OIIPEAEIIATH JOCTOBEPHOCTD MTOJIyYEHHOT'O PE3yNbTara;

— c(OpMHPOBAHHOCTH YMEHHUS PEIIATh MPOCThIC (PU3HUECKUE 3aaUH;

— c(hopMHUPOBAHHOCTh YMEHMSI IPUMEHSATH MOJIy4YCHHBIE 3HAHUS JJIs1 OObSCHEHUS YCIOBUH
MPOTEKaHNs (PU3NUECKUX SBJICHUHN B MIPUPOJE U JUISl IPUHATHUS IPAKTUUYECKUX PEIICHUN B
IIOBCEIHEBHOM JKHU3HY;

— IOHUMaHue GU3NYECKUX OCHOB U MPUHILIUIIOB AeHcTBUS (pabOThl) MALIMH U MEXaHU3MOB,
CPEICTB MEPEABUKEHUS U CBA3H, OBITOBBIX PUOOPOB, MPOMBIIIJICHHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB, BIUSHUS X Ha OKPYXKAIOILYIO CPENly; OCO3HAHUE BO3MOXHBIX IPUYUH TEXHOTEHHBIX U
9KOJIOTMUECKUX KaTacTpod;

— c(hopMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOIIEHUIO K (hr3nyeckoit HH(popMaIuH,
II0JIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

6. Cnioco0bl OLIEHKH YPOBHSA J0CTUKEHHS 00y4aAIOLIUXCH

KauecTBO MOArOTOBICHHOCTH YYaILIUXCsl OMPEENIAETCS KAYeCTBOM BBIITOJIHEHHBIX UMH Pa0oT.
Kpureprem o1ieHKH B JaHHOM Clly4yae SBJISI€TCS CTENEHb OBJIAJICHUS HABBIKAMH paOoThI,
CaMOCTOSITENIbHOCTh U 3aKOHYEHHOCTh Pa0OTHI, THIATEFHOCTD SKCIIEPUMEHTA, HAYYHOCTh
MpeyUIaraeMoro peieHus mpooaeMbl, BHCITHUNA BU U Ka4eCTBO pabOThl MprOopa UM MOJEIH,
COOTBETCTBHE UCCIIEI0BATENBCKON paboThl TpeOyeMbIM HOPMaM U MpaBuiIaM O(pOPMIICHHUS.

[ToompurensHOi PopMOil OLIEHKH TpyAa yyaluxcs SBISIETCS IeMOHCTpaLus pador,
BBITIOJTHEHHBIX YYaIIUMKCS U BBICTYIUIEHHE C pe3yJIbTaTaMu HCCIIeI0BaHUH NIepe]] pa3IuYHbIMU
ayJAMTOPUSAMH (B KJlacce, B CTApUIMX M MIIAJIIMX KJIaccax, YUUTENSIMH, NeJjaroraMmu
JIOTIOJTHUTEIBHOTO 00pa30BaHusl) BHYTPHU IIKOJIBI.

Pabota ¢ yueOHBIM MaTepHaIOM Pa3HOOOPA3HBIX (POPM JTaET BO3ZMOKHOCTh KXKJIOMY UX
y4aluxcsl MPOsIBUTh CBOM CIIOCOOHOCTH (B 00J1aCTH cHCTEMaTH3alluu TEOPETUYECKUX 3HAHUM, B
00JIaCTH pelIeHHs CTaHIAPTHBIX 3a/1a4, B 00JIACTH pelIeHHs] HECTaHJapTHBIX 3a]a4, B 00JacTh
UCCIIEI0BATENbCKON paboThI U T.1.). CUTyaluu ycnexa, Co3Jarolne MoJI0KUTEIbHYI0 MOTUBALIUIO
K JIeSITEIbHOCTH, SIBJISIIOTCS BXKHBIM (DAKTOPOM Pa3BUTHS TBOPUECKUX U MO3HABATEIBHBIX
CIIOCOOHOCTEH yJaImxcs.



7. Conep:xaHue IPOrpamMMbl

Kunemaruka (5 u)

DneMeHTHI BEKTOPHOH anreOpsl. CKanspHbIE M BEKTOPHBIC (DU3HMUECKHUE BETHYNHBI.
OTHOCUTENBHOCTh MEXaHUUYECKOT0 IBMKEHUs. Cuctembl otcuéra. Tpaektopus. [1yTs.
[Tepemenienue. Ckopoctb. Y ckopenue. PaBHOMepHOE U paBHOYCKOPEHHOE MPSMOIUHENHOE
JBUKeHNEe. PaBHOMEpHOE IBMKEHHUE IO OKPYKHOCTH.

Ilocmanosxa npobremol uccredoganus. Onucanue cumyayuu. Onucanue u anHaiu3 cumyayuil 8
pamKax mekyue2o npoekmad.

Munamuka (5 )

Bzaunmoneiicreue Ten. Cuna. Macca. 3akonsl juHamMukn Herotona. Cuia TsKecTH, Bec,
HeBecOMOCTb. CHJIbl YIPYTOCTH, CUJIbI TPEHUS. 3AKOHBI: BCEMUPHOTO TATOTEHUs, [ 'yka, TpeHusl.
Hcnonb30BaHre 3aKOHOB MEXaHUKH JJIs1 OOBSICHEHUS IBI)KEHUST HEOSCHBIX TEIl U JUUISl Pa3BUTHS
KOCMHMYECKHUX UCCIEIOBaHUMN.

Dopmynuposka npobremul. Ananuz cnoco6oe pewienus npooaemvi. Cnocodwvl paspeuieHus
npoonemot. Lenv. Ceudemenbcmeo 00CmMudiICeHUs yeu.

3akoHbI coxpaHeHHs1 B MexaHuKke. CTtaTuka (6 1)

Nmnynbc MmaTepuanbHONW TOUKU U CUCTEMBI. MIMITylibe CHIlbl. 3aKOH COXPAHEHUS UMITYJIbCA.
Mexanunueckas pabota. MourHocTs. Mexanudeckasi SHeprus MaTepUuaibHON TOUKU U CUCTEMBI.
3aK0H COXpaHEHHS MEXaHUYECKOH dHeprur. PaboTa CHITBI TSHKECTH B CHJIBI YIIPYTOCTH.
PaBHOBecue marepranbHON TOYKU U TBEPAOTO Teaa. MOMEHT CUJIbL. Y CIIOBUSI pABHOBECHS.
PaBHOBecue xxunkoctu u raza. JlaBienue.

Cnocob yoeoumvcs 6 docmudicenuu yeau npoekma. Ilocmanoexa 3adau. Pazdouenue 3a0auu na
wazu. Cocmasnenue niana oesmenvuocmu. Ilnanuposanue oessmenbHOCMU 8 pAMKAX MeKyuie2o
npoexma.

MoJieKyJIsipHO-KHHEeTHYeCKasi Teopusi naeajibHoro rasa (5 u)

MonekynspHo-kuHetnueckas Teopust (MKT) crpoenus BemiecTBa u €€ dKCriepUMeHTaIbHbIE
noka3aTtenbcTBa. AGcomoTHas TeMiieparypa. Mojiens uaeanbHoro rasa. /laBienue rasa.
VYpaBHeHHE COCTOSIHUS UACAIBHOTO raza. Y paBHeHue Meneneena - Knaneiipona. ['a3oBbie
3aKOHBI. ATperaTHble COCTOSIHUSI BellecTBa. BiakHOCTh BO3/tyxa. Mosenb CTpoeHUsI KUIKOCTEH.
THonsamue ooxazamenvcmaa. Memoowt u cnocodwsl 0okazamenvcmea. Cmpykmypa
0oKaszamenbcmea. mesuc, apeymenmol u oemoncmpayus. Ilpasuna demoncmpayuu.
Onposepoicenue. Bonpocho-omeemuas npoyedypa.

OcHoBBI TepMOTUHAMHKH (4 1)

Buyrtpennss sueprusi. Pabora u teronepenaya kak crocoObl '3MEHEHUsI BHYTPEHHEHN YHEPTHUH.
VYpaBHeHue TerioBoro 6ananca. [lepssiii 3akoH TepMoanHaMUKH. HeoOpaTUMOCTh TETIOBBIX
niporieccoB. [Ipunnunst aevictBus n KIIJ[ TernnoBeix MaiuH.

Apeymenmayus u yoescoenue. [Ipuemwl 6edenusi cnopa. Kpumepuu 3¢pgpexmueroco nyoauuno2o
gvicmynienus. Pazpabomka niana evlcmynienus.

DJekTpocTaTuKa (4 1)

DNeKTpUYECKHe 3apsiibl. 3aKOH COXPaHEHUSs AIIEKTpUUecKoro 3apsaa. 3akoH Kymnona.
Dnektpruueckoe mosie. Hanpsok€HHOCTh M MOTEHIMAI JIEKTPOCTATUYECKOTO 1MoJIs. [IpuHImm
cynepro3uiuu nojieil. [[poBOAHUKY U TUAAEKTPUKU B DJIIEKTPUUECKOM I0J€. DINEKTPOEMKOCTD.
Konnencarop.

Paspabomxa nnana evicmynnenus. Cmviciogvie yacmu 8blcmynieHus. 3aKiouumenbHas 4acms
8bICIYNJICHUSL.

3aKOHBbI MOCTOSIHHOTO TOKA (44)

[HocTostHuBIM 3nekTpuyeckuii Tok. Cuia Toka. Conporusnenue. [locnenoBarensHoe u
MapayieIbHOE COCIMHEHNE MTPOBOJHUKOB. 3aK0H [0y - JIeHa. DneKkTpoaBrKyIas Cuia.
3akoH OMa 1Sl MOJTHOM 1IeTH.

Bszaumooeticmesue ¢ ayoumopueti. [lenesas ayoumopus. Hesepoanvhvie cpeocmea. Haensionvle
mamepuansi. [loosedenue umoeos npoekma.

DJIeKTPHUYECKHIT TOK B pa3an4yHbIX cpeaax (1 1)



DNEeKTPUUECKUH TOK B IPOBOJAHUKAX, MIEKTPOJINTAX, TOIYIIPOBOIHUKAX, Ia3aX U BaKyyMe.
Bosmoorcnvie nepcnexmusvl npoexma.



8. TeMmaTHyeckoe NJIAHUPOBaHMeE C ONpeAeleHHeM OCHOBHBIX BI/I0B yueOHoii nesitesbHocTH 10 M 11 kiaace, 34 yaca (1 4 B Hee110)

Neo Conepxanne Koxa - | OcHoBHBIE BH/ABI 1eSAITEILHOCTH
YPOKa (pa3aeJibl, TeMbI) BO o0yyarommxcs (Ha ypoBHe YHHBePCAJIbHBIX Y4eOHBIX JAeiiCTBHI)
4acoB
Kunemaruka 5 JlaBaTh onpeneneHus OHATUI: MEXaHNYECKOE ABUKEHHE, IIOCTYNATEIbHOE JBUKCHHE,
1 MaremaTtnueckuil annapaT GpU3MKH. 1 PaBHOMEPHOE JBUKEHHUE, HEPABHOMEPHOE ABM)KEHUE, PABHOYCKOPEHHOE JABUKEHHUE,
JBUKCHHE 110 OKPYKHOCTH € IIOCTOSIHHOW CKOPOCTBIO, CUCTEMA OTCUETA, MaTEPUAIIbHAS
2 PaBHOMepHOE IpSMOIMHENHOE 1 TOYKa, TPAEKTOPHUSI, IIYTh, IEPEMEILIEHUE, KOOPINHATA, MOMEHT BPEMEHH, IPOMEXKYTOK
JBIDKEHHUE. BPEMEHH, CKOPOCTh PABHOMEPHOT'O JBUKEHMSI, CPEHSASA CKOPOCTh, MTHOBEHHAs! CKOPOCTb,
3 JIBYKEHHE C IIOCTOSIHHBIM 1 YCKOPEHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE.
YCKOPEHHUEM. OnuceIBaTh TPAEKTOPUU ABUKEHUS TEJI, BOCIIPOU3BOIUTH IBUKEHUE U IPUBOJAUTH IPUMEPHI
4 OnpefeneHne KHHEMATHYECKHX 1 TEJI, UMEIOLINX 33JaHHYI0 TPACKTOPHUIO JBUKCHHUS.
XapaKTEPUCTHK C TOMOIIBIO HaxoauTh B KOHKPETHBIX CUTYALMSIX 3HAUCHHSI CKASIPHBIX (PU3NYECKUX BEIMYUH: MOMEHT
rpaduKoB. BPEMEHHU, IPOMEKYTOK BPEMEHU, KOOPJAUHATA, ITyTh, CPEJIHSASA CKOPOCTh.
5 KHHeMaTnKa TBEPIOro Tela. 1 HaxoauTs B KOHKPETHBIX CUTyalUsAX HAIIPaBJICHUE, MOJYJIb U IPOCKIIUU BEKTOPHBIX

(bu3MYEeCKUX BEIMYUH: IepeMelleHIe, CKOPOCTh PABHOMEPHOTO ABHKEHHsI, MTHOBEHHAs!
CKOpOCTb, YCKOPEHHE, LIECHTPOCTPEMHUTEIBHOE YCKOPEHHUE.
3anuchIBaTh YPaBHEHMSI PABHOMEPHOT'O U PaBHOYCKOPEHHOT'O MEXaHUYECKOTO JBUKECHHUS.
CocTaBnaTh ypaBHEHUS! pABHOMEPHOTO U PABHOYCKOPEHHOTO NMPSMOJIMHENHOTO JBUKEHUS B
KOHKPETHBIX cUTyalusx. Onpenensars o ypaBHEHHUSIM [1apaMeTphl ABHxkeHUs. [IpumensaTs
3HAHUS O OCTPOEHUH U YTEHUH I'papUKOB 3aBUCUMOCTU MEX]ly BETUUMHAMHU, IIOJTyUYEHHBIE
Ha ypokax anreopsl. CTpouTh rpapuk 3aBUCUMOCTH KOOPIAMHATHI MaT€pUaIbHON TOUKH OT
BpeMeHHM JIBHKeHus. OnpeaensiTs no rpaduky 3aBUCUMOCTH KOOPAUHATHI OT BpEMEHU
XapaKkTep MEXaHUYECKOTO JBUKECHMSI, HAYAJIbHYI0 KOOPAMHATY, KOOPAUHATY B yKa3aHHBIN
MOMEHT BpEMEHH, U3MEHEHHE KOOPAUHATHI 32 HEKOTOPBIN POMEXYTOK BPEMEHH,
IIPOEKIIMIO CKOPOCTH (711 paBHOMEPHOT'O IPSIMOJIMHEWHOTO ABM>KEHNUs). ONpenensaTs 1o
rpaduKy 3aBUCUMOCTH MPOEKIMH CKOPOCTH OT BPEMEHH XapaKTep MEXaHUYECKOTO
JBUKECHMS, IPOEKLUIO HA4YaIbHON CKOPOCTH, IIPOEKILIUIO YCKOPEHU S, U3MEHEHHE
KOOpAMHATHI.

J{uHaMuKa 5 JlaBaTh onpeneneHus NOHIATHI: HHEPLHs, THEPTHOCTh, Macca, CHJIa, PABHOIECHCTBYIOIIAs

6 3axoHb! HproTOHA. 1 CHJIa, THEPLUAIbHAS CHCTEMA OTCYETA.
®opmynupoBKa IpoOIeMbl TPOEKTA. Pacnio3znaBatk, HaOm0AaTh siBJIeHHE HHEpUUU. [I[pUBOIUTE MpUMEpPBI €T0 MPOSIBICHUS B
7 3aKOH BCEMUPHOI'O TATOTEHHUS. 1 KOHKPETHBIX CUTYyalHsIX.

Amnanus HpO6JICMBI IMPOCKTA.

OOBACHITL MEXAaHUYECKHUE SIBIIEHUS B HHCPHUATIbHBIX U HEMHCPUHUAJIBHBIX CUCTEMAX




IlepBas kocMHUYECKast CKOPOCTb.
Crioco0sI pa3pemnieHust mpoOJIEMBI.

Cunel ynpyroctu. 3akoH I'yka.
AHaiu3 crmoco00B penieHus
POOJIEMBI.

10

Cunel TpeHus.
CBHIETENBCTBO JOCTUKEHUS LIENIN
IIpOEKTa

oTcuéra.

Boiaensate aelicTBUs TEN APYT Ha Ipyra U XapaKTepUu30BaTh UX CHIIAMHU.

[TpumMeHsTh 3HaHUS O JEWCTBUSAX HAJl BEKTOPAMH, IOJYYECHHBIE HA YPOKaxX anreOpsl.
®opmyJIUpPOBATH NEPBBIM, BTOPOU U TpeTUi 3aKOHbI HpI0TOHA, YCTIOBUSI KX TPUMEHUMOCTH.
IIpuMeHATH nEepBbIiA, BTOPOM U TPETHUM 3aKOHBI HbI0TOHA IIpH pelIeHUU PACUETHBIX U
JKCIEPUMEHTAIIBHBIX 3a]a4.

[lepeuncnsTh BUIbI B3aUMOJEHCTBUS TEJ U BUJIbI CUJI B MEXAHUKE.

JlaBaTb onpeneneHue MOHATHI: CUJla TSKECTH, CUIIA YIIPYTOCTH, CHJIa TPEHUs, BEC,
HEBECOMOCTb.

®opMyIMpOBaTh 3aKOH BCEMUPHOTO TATOTEHUS U YCIOBHSI €M0 IPUMEHUMOCTH.
[IpuMeHsTh 3aKOH BCEMUPHOT'O TATOTEHUS IIPU PEILIEHUN KOHKPETHBIX 3a/1a4.

BbruucisaTe cuiy TSHKECTH B KOHKPETHBIX CUTYalUsX.

BbruncnsaTh Bec TeJ B KOHKPETHBIX CUTYyalusx. [lepeuncnsars cxoacTBa U pa3inuuus Beca u
CUJIBI TsKECTU. Pacro3HaBaTh M BOCHPOU3BOAUTH COCTOSIHUS TEJ, IPU KOTOPBIX BEC TeJla
paBeH, OoJIbllIE WJIM MEHBIIIE CUIIbI TSDKECTU. Pacno3HaBaTh U BOCIIPOM3BOJUTH COCTOSIHUE
HEBECOMOCTH TeJa.

['oTOBUTH Npe3eHTalu U COOOIIEHUS O MIOBEJCHUH TEJ B YCIOBUSAX HEBECOMOCTH, O
MOJIETAX YEJIOBEKA B KOCMOC, O JOCTH)KEHUAX HAIIEH CTpaHbl B IOATOTOBKE KOCMOHABTOB K
MOJIETaM B YCJIOBUSIX HEBECOMOCTH.

Pacnio3naBath, BOCIPOU3BOINTE U HAOIIOAATH pa3iMuHbIe BUJIbI eOpMaIliu Tell.
®opmypoBaTh 3aK0H ['yKa, rpaHuIbl €ro MpUuMEeHUMOCTH. Pacnio3HaBarth,
BOCIIPOU3BOJIUTH, HAOIIOJaTh SBJIEHUS CYXOTO TPEHHSI TOKOS, CKOJIbKEHUS, KaueHUs,
SIBJIGHUE COIPOTUBIICHUS NPU ABM)KEHUH Tella B )KUJIKOCTH WU rase.

N3mepsaTs 1 n300paxath rpaduuecku CUIIbI TPEHUS TIOKOS, CKOJIbKEHUS, KaueHUs, JKUIKOTO
TPEHMsI B KOHKPETHBIX cUTyalusax. Mcnons3oBaTh (GopMyIly /1Sl BBIYUCIEHUS CUIIbI TPEHUS
CKOJIbXKEHUS IIPU PELICHUN 3a/1a4.

N3mepsTh cuity TSKeCcTH, CUTy YOPYTOCTH, BEC Teja, CUITY TPEHUS, YITTMHEHUE TTPYKUHbBI

3aKoHBI COXpaHEHHUs] B MEXaHHKe.
Craruka.

11

Nmmynsc Tena.
CriocoObl yOeTUThCS B TOCTHKEHUH
I[eJTH [TPOCKTA.

12

Pabora cuibl. MOIIHOCT.
[TocTaHoBKa 337124 IPOEKTA.

13

Kunernueckas sHeprus u eé

JlaBaTh onpeneneHus NOHATHI: HUMITYJIbC MATEPUAIbHON TOYKH, UMITYJIBC CUJIbI, UMITYJIBC
CUCTEMBI TeJl, 3aMKHYTAasi CUCTEMA TeJl, PEAKTUBHOE JIBUKECHHUE.

Pacnio3znaBatk, BOCIIPOM3BOIUTH, HAOIIOJaTh YIIPYTHE U HEYIPYTHUe CTOIKHOBEHUS Te,
PEaKTUBHOE IBHKCHHUE.

Haxonuts B KOHKPETHOM CUTYallMH 3HAYEHHUS: UMITYJIbCAa MATEPUATIbHON TOYKH, UMITYJIbCA
CHJIBI.

DopMyIMpOBATh 3aKOH COXPAaHEHUsI UMITYJIbCA, TPAHULBI €70 IPUMEHUMOCTH.
CocTaBisATh ypaBHEHM S, ONMCHIBAOIINE 3aKOH COXPAHEHNs UMITYJIbCa B KOHKPETHOU




n3MeHenue. Pazbuenue 3aqauun Ha
maru

cutyauuu. HaxonuTe, MCIIONb3ys COCTABICHHOE YPABHEHHUE, HEM3BECTHBIE BEJTUUHHBI.
HaxoauTe B KOHKPETHOH CUTYallMy 3Ha4eHUsI (PU3NUECKUX BEITMYMH: paObOTHI CUIIbI, pAaOOTHI

14 3aKOH COXpaHEHUSI MEXaHUYECKOM CHJIBI TSDKECTH, pa0OThI CUIIBI YIIPYTOCTH, paOOThI CUJIbI TPEHMSI, MOLTHOCTH, KWHETUYECKON
JHEPIUH. SHEPIUH, U3MEHEHUsI KUHETUYECKOW SHEPIUH, IOTEHIUAIILHON SHEPTUU TEI B
CocraBiieHHE TUIaHA AEATENbHOCTH. I'PaBUTALIMOHHOM I10JI€, TOTEHIUAIBHOM SHEPTUH YyIIPYyro Ae(OpMUPOBAHHOIO Teja, IIOJTHOM

15 PaBHOBecue TBEPABIX TEIL MEXaHUYECKON YHEPTHUU.

IInanupoBanue 1eATEIBHOCTH CocTaBiiaTh ypaBHEHUS, CBS3bIBAIOLINE PaOOTY CUJIbI, JEHCTBYIOIIEH HA TEJIO0 B KOHKPETHON
B PaMKax TEKYILEro MIPOEeKTa. CUTyalluy, C U3MEHEHUEM KHHETUYECKON YHEPIUU
16 OCHOBBI THIPOMEXaHUKHU. Tena. HaxoauTs, NCIob3ysl COCTaBIEHHOE YPABHEHUE, HEU3BECTHBIC BEIIMUMHBL.
Cucremaru3zaiyst COOpaHHOIo @opMyIHMpOBATH 3aKOH COXPAHEHUS IIOJTHOM MEXaHUYECKON SHEPTUH, TPAaHULIBI €TI0
Marepuaa. IIPUMEHUMOCTH.
CocTaBiATh ypaBHEHUs, ONIUCHIBAIOLINE 3aKOH COXPAaHEHMSI IIOJTHOM MEXaHUYECKON
SHEPIHH, B KOHKPETHOM cuTyauuu. HaxoauTe, HCIOIb3Ysl COCTABIEHHOE YPaBHEHMUE,
HEU3BECTHBIE BEJINYUHBI.

MoJieky/JIsIpHO - KHHeTHYecKAast [lepeuncasats ocHoBHbIe nonoxeHus MKT, npuBoauTs npuMepsl, pe3ysibTaTbl HAO0JIIOICHUH

Teopus U ONMCHIBATh KCIIEPUMEHTBI, JOKA3BIBAIOIINE UX CIIPABENIUBOCTD.

H/1eaJbHOr0 ra3a OnuceIBaTh MOJENb «UACAIBHBIN a3y, ONPENENATh IPAHULBI €€ IPUMEHUMOCTH.

17 OcHosnble nonoxenuss MKT. CocraBnars ocHoBHOe ypaBHeHHe MKT naeanbHoro raza B KOHKpETHOM CUTYallUU;
MeTo/1bI ¥ CLIOCOOBI 1I0Ka3aTENbCTBA. HaXOJUTh, UCIIOJIb3Ysl COCTABIEHHOE YPABHEHUE, HEU3BECTHBIC BEIIMUNHBL.

18 OCcHOBHOE ypaBHEHUE MOJIEKYJISIPHO- OnuceiBath criocoObl u3MepeHus Temrneparypbl. CpaBHuBaTh mKaiasl KenbBuna u Lenscust.
KUHETUYECKOU TEOPHH. CocTaBisTh ypaBHEHHE, CBS3bIBAIOIIEE A0COIIOTHYIO TEMIIEpaTypy HI€aIbHOTO ra3a co
Te3ucsl U apryMeHTHI. CpeHEW KUHETUYECKON SHEPIUe MOJIEKYJI, B KOHKPETHOM CUTYalluH, HaXOAUTh, UCIIOIb3YS

19 YpaBHEHUE COCTOSHUS UICATHHOTO COCTaBJIEHHOE YPAaBHEHUE, HEU3BECTHBIC BEIIMUNHBL.
rasa. CocTaBnaTh ypaBHEHUE, CBSA3BIBAIOLIEE JIaBJICHUE UJI€ATbHOIO T'a3a ¢ a0COIIOTHOM
ITpaBuiia neMoHCTpanuy. TEMIIEPATYPO, B KOHKPETHOM CUTYyalluu, HAXOIUTh, UCIIOJIb3YSl COCTaBICHHOE YPaBHEHHUE,

20 ["a30BbI€ 3aK0HBI. M301poO1iecChl. HCH3BCCTHBIC BEJIUNINHBL.

CniocoObl onpoBep KEeHNUS.
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Hacepiennsiit nap. BiaxHoCTb.
BonpocHo-oTBeTHasA poueaypa.

CocTaBnATh ypaBHEHUE COCTOSTHUS MI€aIBHOIO r'a3a U ypaBHeHUEe MenneneeBa—
Kitaneiipona B KOHKpeTHOHM cuTyanuu. HaxoauTs, HCTIOIB3ysl COCTaBIEHHOE YpaBHEHHUE,
HEU3BECTHBIE BEIIMYMHBL. Pacrio3HaBaTh U ONUCHIBATH U30MPOLECCH] B UICAIIBHOM Iase.
@opMynHpOBATh Fa30BbIE 3aKOHBI M ONIPEAEIATh IPAHUIIBI UX TPUMEHUMOCTH, COCTABIIATh
YpaBHEHUS JUIsl UX OIUCAHUS; HAXOAUTh, UCIIONb3Yys COCTABIICHHOE YPaBHEHUE,
HEU3BECTHbIE BeMYHUHBL. [IpeacTaBnsaTh B Bue rpag kOB N30XOPHBIM, N300apHBIi 1
M30TepMHUUECcKuil pouecchl. OnpeaensiTs o rpadgukaM xapakTep npouecca u
MakKpoIapaMeTpsl UACAIbHOIO rasa.

OCHOBBI TEPMOANHAMUKH

I[aBaTB ONpCACIICHUC MMOHSTHM: TCPMOANHAMHNYCCKAA CUCTCMA, U30JIMPOBAHHAA




22 Buytpennsist sneprus. Pabora. 1 TEepMOJIMHAMHUYECKasi CUCTEMa, PABHOBECHOE COCTOSIHUE, TEPMOAMHAMHUYECKUII ITpolecc,
AprymMmeHTanus u yoexaeHue. BHYTPEHHSS SHEPTUsl, BHYTPEHHSISI SHEPIUs UICAIbHOTO Ia3a, TEMIOEMKOCTb, KOJITMYECTBO
23 VYpaBHEeHME TEIIOBOTO OanaHca. 1 TEIUIOTHI, yJeJIbHAs TEII0Ta IJIaBJICHUs, yelbHas TeljaoTa 1apooOpa3oBaHus, yielbHas
Kpurepuu s¢dpextuBHOrO TEIJIOTa CrOPaHUs TOIUIMBA, padoTa B TEPMOIMHAMHUKE, aIMa0aTHBIN Ipo1ecc, 00paTUMBbIN
MyOJIMYHOTO BBICTYIUICHHUS. nporecc, HeoOpaTUMBI IIpoliece, HarpeBaTellb, XOJOIWIBHUK, pabodee TeJlo, TEMNI0BOi
24 IIepBbIil 3aKOH TEPMOAUHAMUKHU. 1 nsurarens, KII/] TeruioBoro nsuraress.
Pa3paboTka niaHa BBICTYIUICHUSL. CocTtaBiiaTh ypaBHEHUE TEIUIOBOIO OajaHca B KOHKPETHON CUTYyallu, HaXOAUTh, UCTIOIb3Ys
25 KII/] TemoBIX MaIlIvH. 1 COCTaBJIEHHOE YPaBHEHUE, HEU3BECTHbHIC BEITMUNHBI.
Pa3paboTKa 1y1aHa BEICTYILUICHHSL. HaxoauTe 3HaueHust BHYTPEHHEH SHEPTUU UI€AIHOTO ra3a, U3MEHEHHE BHYTPEHHEH
SHEPIUU UACATBHOTO ra3a, paboThl HICAIHOTO Ta3a, paboThl HAJ UACATHHBIM Ta30M,
KOJINYECTBA TEIJIOThI B KOHKPETHBIX CUTYaIUSIX.
HaxoauTe 3HaueHue paboThl H€abHOTO ra3a 1o rpaduKy 3aBUCUMOCTH JaBJICHUS OT
o0beMa Ipu U300apHOM TpoIiecce.
®opmynupoBaTh NEPBbIN 3aKOH TepMOAMHAMUKH. COCTaBIATh ypaBHEHHE, OIUCHIBAIOLIEE
MIEPBBIN 3aKOH TEPMOJUHAMUKH, B KOHKPETHBIX CUTYaLUIX, U1 H30IPOLIECCOB B
u7eaIbHOM ras3e, HaX0/IUTh; UCIIOJIb3Ysl COCTABICHHOE ypaBHEHNE, HEU3BECTHBIE BETUUUHBI.
Boruucnare 3nauenus KI1/] reruioBoro aBuratens B KOHKPETHBIX CUTYaLUSIX.
DJIEKTPOCTATHKA 4 DopMyIMpPOBATh 3aKOH COXPAHEHUS DIIEKTPUYECKOTO 3apsia, yCIOBHS €ro IPUMEHUMOCTH.
26 3akoH Kynona. Pazpabotka riana 1 CocTaBnaTh ypaBHEHUE, BBIPAXKAIOIIEe 3aKOH COXPAHEHUS AIEKTPUUECKOTO0 3apsiia, B
BBICTYIIJICHUSL. KOHKPETHBIX CUTYaIUX.
27 HanpsoxéHHocTb. 1 Onpenensitb, UCHOJB3Ys COCTABICHHOE YPaBHEHUE, HEU3BECTHBIE BEJTMUNHBI.
28 DHEeprus EKTPOCTATUYECKOTO TIOJIS. 1 ®opmynnpoBath 3aK0H KyioHa, ycioBus €ro npuMeHUMOCTH.
29 3neKTp0éMKOCTb. KOHI[eHcaTop. 1 CocTaBiiTh YpaBHEHHE, BbIpaKaIOIICC 3aKOH KynOHa, B KOHKPETHBIX CUTyallUsIX.

ITonBenenme UTOTOB.

Onpenensitb, UCMOJB3YS COCTABICHHOE YPaBHEHUE, HEU3BECTHbBIE BEIINYNHBI.

BrruucnaTe 3HaueHNE HANPSYKEHHOCTH 1OJIS1 TOYEHYHOIO AIEKTPUYECKOTO 3apsia,
OIPEIENIATh HAIIPaBICHUE BEKTOPA HAIPSUKEHHOCTH B KOHKPETHOW CUTYalUU.
DopMyIMpOBaTh NPUHLUI CYNEPIO3UIMH MIEKTPUIECKUX mosiei. Onpenensirsb
HaIlpaBJICHUE U 3HAYECHHE PE3YJIbTUPYIOLIEH HAIPSHKEHHOCTH IEKTPUYECKOTO TOJIS
CUCTEMBI TOYEYHBIX 3apsI0B.

CocTaBisATh ypaBHEHMS, CBA3BIBAIOIINE HAMIPSIYKEHHOCTD SJIEKTPUYECKOTO MTOJISI C Pa3HOCTBIO
IIOTEHIMAJIOB; BBIYUCIIATD, UCIIONb3Ys COCTABIICHHOE YPABHEHUE, HEU3BECTHBIEC BEJIMYUHBI.
N300paxaTh 3KBUNIOTEHIIMATbHBIE TOBEPXHOCTH JEKTPUUECKOTO MOJIS.

BuIunciaTe 3Ha4eHUS IIEKTPOEMKOCTH IIJIOCKOT0 KOHIEHCATOPa, 3apsiAa KOHAEHCAaTopa,
HanpsDKEHNs Ha 00KJIaKax KOHEHCaTopa, apaMeTpoB INIOCKOr0 KOH/IEHCATOpa, SHEPTUU
3IEKTPUYECKOTO NOJISL 3apsHKEHHOTO0 KOHACHCATOPA B KOHKPETHBIX CUTYalUsX.




3aK0HBI
MOCTOSTHHOI'O0 TOKA

30 [TocTostHHBIN TOK. CONPOTUBIICHHE.

31 3axon Oma. CoequHeHUs
MIPOBOTHUKOB.

32 PaboTta 1 MOIIIHOCTH TOKA.

33 3axon Oma I MOTHOM IEMH.

JlaBaTb onpeneneHre NOHATUI: AIEKTPUUECKUI TOK, CHJIA TOKA, BOJIbT-aMIIepHas
XapaKTEePUCTHKA, JIEKTPUUECKOE COITPOTUBIICHUE, CTOPOHHUE CHIIBI, AJIEKTPOJIBHKYIIIAst
cuIa.

®opmynupoBath 3ak0H OMa 1)1 y4acTKa e , YCIOBUS ero npuMeHuMocTH. COCTaBIsATh
ypaBHEHUE, ONKCHIBAOIIEE 3aKOH OMa JUIsl yJacTKa LENH, B KOHKPETHBIX CUTYalLHsIX;
BBIYUCIISITh, UCTIOJIBb3Ysl COCTABJICHHOE YPaBHEHUE, HEU3BECTHBIC 3HAYEHUS BETUYMH.
PaccuutbiBaTh 00I1I€€ COMPOTHUBIICHNE YYacTKa LETH MPH MOCIeI0BATEIbHOM U
MapajuieIbHOM CO€IMHEHUU TPOBOHUKOB, IIPU CMEIIAHHOM COEAMHEHUH MPOBOJHUKOB.
BbInonHATE pacy€Thl CHII TOKOB U HAMIPSKEHUH B pa3UYHbBIX (B TOM UHUCIIE, B CIIOKHBIX )
AICKTPUUCCKUX IIETISX.

dopmyaMpoBaTh U UCTONB30BaTh 3aK0H Jxoyns—IJlenna. Onpenensats padoTy u
MOIIHOCTb JIEKTPUUYECKOTO TOKA, KOJTMYECTBO TEILJIOTHI, BBIICISIOMICHCS B IPOBOTHUKE C
TOKOM, IIPH 3aJaHHbIX napamerpax. DopmynupoBaTh 3aKk0H OMa 11 OTHOW LETH,
yCJIOBHSI €r0 MpUMEHUMOCTH. COCTaBIISITh ypaBHEHHE, BhIpaxkarolee 3akoH Oma Jiyist
MIOJIHOW €I, B KOHKPETHBIX CUTYalUsIX; HAXOAUTh, UCIIOJIb3Ysl COCTABICHHOE YPAaBHEHHUE,
HEU3BECTHBIE BEJIMYNHBI.

DJIeKTPUYECKUH TOK
B Pa3/IMYHbIX cpeaax

34

HpOTeKaHI/Ie TOKa B PA3JIMYHBIX
cpenax.

Hepeqncns{Tb OCHOBHBIC ITOJIOKCHUA TCOPHU BHCKTPOHHOI\/JI IMPOBOAMMOCTHU METAJIJIOB.
BoruucnsaTe 3HaueHus cpeaHel CKOPOCTH YIOPSAJOUYEHHOTO TBUKEHHUSI SJIEKTPOHOB B
MeTaJIe Mo/ IeHCTBUEM AIEKTPUUYECKOTO I0JIs, B KOHKPETHOU cuTyaruu. OnpenensiTh
CONPOTHUBIIEHNE METAJUIMUECKOTO MPOBOJHUKA MPU AaHHOU Temrepatype. [lepeuncrnars
OCHOBHBIC ITOJIOKCHUA TCOPUU SHCKTPOHHO-}IBIPOHHOﬁ IMPOBOAMMOCTH ITOJTYIIPOBOAHHUKOB.
[lepeuncnars ycaoBus CyIIECTBOBaHUS JIEKTPUUECKOr0 TOKa B Bakyyme. [Ipumensite
3HAaHUA O CTPOCHUHU BEUICCTBA AJId OMMUCAHUS ABJIICHUA TCpMO3J’ICKTpOHHOI>i OMHUCCHUH.
OnuceiBaTh MPUHIIMI JEHCTBHS BAKYYMHOTO TMO/1a, DJIEKTPOHHO-TY4€BON TPYOKH.
OOBACHATH MEXaHNU3M 00pa30BaHUs CBOOOIHBIX 3aps0B B pACTBOPAX M pacIijiaBax
31EKTPOJIUTOB. [IpUMEHATh 3HaHUS O CTPOCHUH BEIIECTBA /JIs1 ONMCAHUS SIBJICHUS
anexTposnza. [I[puBoIUTE TPUMEPHI UCITOTB30BAHUS AJIeKTposin3a. OOBACHITH MEXaHU3M
o0pa3oBaHMs CBOOOHBIX 3apsAI0B B ra3ax. [[puMeHsTh 3HaHHS O CTPOCHUU BEIIECTBA IS
OITMCAaHUS ABJIEHUH CAMOCTOSITEILHOIO M HECAMOCTOSITEIBHOTO paspAaaoB. HpI/IBO)II/ITI)
MIPUMEPHI UCIIOJIB30BAHNUS T'a30BbIX pa3psAoB. [lepeuncnsaT OCHOBHBIE CBOMCTBA U
MMPUMCHCHUC T1JIa3MBI.

nuToro
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9. [InanupyemMble pe3y/IbTAThI H3yUeHHUs] Kypca BHEYPOUHOIi 1esiTeJIbHOCTH.

B pe3ynbraTe n3yueHus: Kypca BHEYPOUHOH JAEATeIbHOCTH «DKCIEPUMEHTaIbHAs JIabopaTopus
ApxuMea» Ha YPOBHE CpeJIHEro 00IIero 00pa3oBaHHUS:

BeinyckHuK Ha 0a30BOM YPOBHE HAYYHUTCS:

— JIMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUH COBPEMEHHOUW HAYIHON
KapTUHBI MHUPa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYCCKOM IEATEIIBHOCTH
JIIOJICH;

— JIGMOHCTPUPOBATH HA MMPUMEPAX B3aUMOCBSI3b MEKIY PU3UKON U JPYTUMHU €CTCCTBCHHBIMU
HayKaMU;

— YCTaHABJIMBATh B3aUMOCBSI3b €CTCCTBCHHOHAYYHBIX SIBJICHUN U IPUMEHSITh OCHOBHBIC
(bu3HYECKrEe MOJICITH JUTSl KX OIHUCAHUSA U OOBSICHCHHUS,

— UCTIOJIb30BaTh HHPOPMAIIMIO (U3NICCKOTO COACPIKAHMS ITPH PEIICHUH YICOHBIX, MPAKTUICCKHX,
MIPOEKTHBIX U UCCIIEIOBATENLCKUX 3a7a4, HHTETPUPYS HHPOPMAIUIO U3 PA3TMYHBIX UCTOYHUKOB U
KPUTHUYECKH €€ OIICHHUBAs,

— pa3nuyaTh U YMETh HCIIOIb30BaTh B y4eOHO-HUCCIIC0BATEIILCKOM ESTETLHOCTH METOIbI
HAy4YHOTO MMO3HaHUs (HaOII0ICHNE, OTIMCAHNEe, H3MEPECHHE, IKCIICPUMEHT, BBIIBUKCHHIE TUTIOTE3HI,
MOJICIIMPOBAHUE U JIP.) U (OPMBI HAYYHOTO MO3HAHUS ((aKThI, 3aKOHBI, TECOPUH ), ICMOHCTPUPYS Ha
MpUMepax UX PoJib U MECTO B HAYYHOM MTO3HAHUM;

— IIPOBOJIUTH MIPSIMBIC M KOCBCHHBIE M3MEHEHUS (PU3NICCKUX BEIUYHH, BEIOUpas H3MEPUTEITHHBIC
PUOOPHI ¢ Y4ETOM HEOOXOIUMOM TOUHOCTH U3MEPECHHU, TUIAHUPOBATH X0 U3MEPEHUH, TTOJTy4aTh
3HAYCHUE U3MEPSAEMON BEIIMYMHBI U OLICHUBATh OTHOCHTEJIBHYIO MTOTPEITHOCTb 10 3a/IaHHBIM
bopmynam;

— MPOBOMTH UCCIICIOBAHUS 3aBUCUMOCTEH MEX Ty (DU3MUYCCKHUMHU BEIIMYMHAMU: TIPOBOIUTH
M3MEpEHUS ¥ ONPE/ICISITh Ha OCHOBE MCCIICOBAHMS 3HAUCHUE TIApaMETPOB, XapaKTEPH3YIOIINX
JAHHYIO 3aBUCUMOCTh MEX/1y BEJIMYMHAMH, U JICJIATh BBIBOJI C YUETOM TOTPEITHOCTH U3MEPEHHUIA,
— UCTIOJIB30BATh JIJISl OIMCAHUS XapaKTepa MPOTeKaHUs (PU3HUISCKUX MTPOIECCOB (PU3MUeCcKHe
BEJTMYUHBI M IEMOHCTPUPOBATH B3aUMOCBSI3b MEXAY HUMH;

— UCTIOJIB30BaTh JJIS OMMCAHUS XapaKTepa MpoTeKaHus (U3NMUECKUX MPOIECCOB (pU3NIECKHe
3aKOHBI C YY€TOM IPAHHI] UX IPUMEHUMOCTH;

— peuaTh KaueCTBEHHBIE 3a/1a4t (B TOM YKCIIE U MEXKIIPEIMETHOTO XapaKTepa): UCIOIb3ys MOJIEIH,
(u3HYeCKre BEIMUMHBI U 3aKOHBI, BRICTPAUBATh JIOTHYECKHA BEPHYIO IIETTOYKY OOBSICHEHUS
(mokaszarenbCTBa) MPEATIOKEHHOTO B 3a/1a4e mpoiiecca (SIBICHUS);

— pemaTh pacueTHBIE 33aJJa4H C SIBHO 33/IaHHON (PU3NUECKON MOJIENbIO: Ha OCHOBE

UMEIOIIUXCS 3HAHWM, TaK ¥ PU TIOMOIIIA METOJIOB OICHKH.

Jlureparypa:

1. ®enepanbHOro rocyJapCTBEHHOIO 00pa30BaTEIbHOrO CTaHJapTa CPEAHEr0 00IIero
o0Opa3oBaHMsl, YTBEPKICHHOIO MTPUKa30M MuHKCTEpCTBA 00pa30BaHuUs M HAYKU
Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 (¢ u3MeHeHUAMN).

2. Baeypounas nestenbHOCTh. [IpuMepHBI TUIaH BHEYPOUHOH NIESTETFHOCTH B OCHOBHOM
mkone: mocooue st yaurens/. B.I1. Crenanos, [[.B. I'puropses — M.: [IpocBemienue,
2014. — 200 c. -. (CranaapTsl BTOPOTO TTOKOJICHUS ).

3. Tony6 I'.b., Ilepensiruna E.A., Uypakosa O.B. Metoanueckoe nocodue o 0CHoBaM
MPOEKTHOM ESITeIbHOCTU HIKOIbHUKa», 2003T.

4. Kabapaun O. @. DxciepuMeHTalIbHbIE 3a1aHus 1o ¢pusuke. 9 - 11 ki.: yueb. [Tocobue nmis
ydamumxcs 00meoopazoBaTenbHbIX yupexaennii O.®. Kadapaun, B.A. Opinos. - M.:
BepOym-M, 2001. - 209 c.

5. I[axmaeB H. M. ®u3nueckuii 3KCIEPUMEHT B CPEIHEH MIKOJIE: KOJICOAHHs 1 BOJHBI.
KBanro-Bas ¢gusuka / H.M. Illaxmaes, H.W. [TaBnos, B. U. Teimyk. - M.: [Ipocserienue,
1989. - 255c.



6.

7.
8.

9.

[Taxmaes H. M. ®usnueckuii 5KCIEPUMEHT B CPEAHEN IIKOJIEC: MEXaHUKa. MoiekymspHas
¢u-3uka. Dnexrponunamuka / H. M. lllaxmaes, B. ®. [llunos. M.: [Ipocemenue, 1989; -
255c.

3anumarenbHas pusuka. Ilepensman S1.1. — M. : Hayka, 1972.

®dpoHTaabHbIE TabopaTOpHbIE 3aHATHS 110 (u3uKe B 7-11 kitaccax oOreoOpa3oBaTeIbHbBIX
yupexaenuii: Kaura st yaurens./nog pea. B.A. Byposa, I'.I'. Hukugoposa. — M. :
[Ipocsemenue, 1996.

®dwusuka. 10 xmace. [.5. Msxkumes, b.b. byxosues, H.H. Corckuii.- M.: [IpocBernienne,
2018r.

10. Peanu3zamus 0Opa3oBaTeIbHBIX IPOrPAMM €CTECTBEHHOHAYYHOU U TEXHOJIOTMYECKON

HAaIpaBJICHHOCTEH 0 (PH3KKE C HCIIOIb30BaHNEM 000pyaoBaHus LeHTpa «Todka pocTay.
Metoanyeckoe nocobue. C.B. JIozoBenko T.A. Tpymuna, Mocksa, 2021

Huqbopmauuonno-xommynukam UBHbIC cpe()cmea:

1

2.
3.
4.

Otkpeitas ¢pusuka 1.1 (CD).

XKupas pusuka. YueoHO-MeToanueckuii komiiekt (CD).

Bounbmias sunuknoneaus Kupumia u Medoaus (Bce npeamersi) (CD).
Bupryanbshsie naboparopssie padotsl 1o ¢pusuke (CD).

Humepnem-pecypcot:

1.
2.
3.

o

bubnmoteka — Bce o npeamery «®Pusnkay. — Pexxum mocryma: http://www.proshkolu.ru
BupeoomnbiTel Ha ypokax. — Pexum moctyna: http://fizika-class.narod.ru

Enunas xosutexiust udpoBbIx 00pa3oBaTe/ibHBIX peCypcoB. — Pexxum qocTyma:
http://school-collection.edu.ru

WHTepecHbIe MaTepualibl K ypokaM (GH3UKH [0 TEMaM; TECThI 10 TeMaM; HaTJISIIHbIC
nocobust K ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru

[{udpoBeie 0OpazoBatenbHbIe pecypchl. — Pexxum moctyna: http://www.openclass.ru
DrekTpoHHbIe YUeOHHUKH 10 pusuke. — Pesxkxum moctyma: http://www.fizika.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
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