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MNOACHUTENBHAS 3ATINCKA

IIporpamma no Quswxe Gasosoro YPOBH: Ha yPOBHE CPEAHEr0 0dmero obpasosanus paspaboTana
Ha OCHOBE TOJIOKEHMH U TPEOOBAHUI K PE3yTHTATAM OCBOSHHS OCHOBHORMN 06pasoBaTeIbHON MporpamMmeL,
lipeacrasienupx B PI'OC COO, a tarke ¢ yuérom enepansron paboyeii IPOrpaMMEI BOCITHTARHY
KOHLCIIIMM TpernoaBanus  yyeGHOrO mpeamera «PH3MKay B 00pa30BATENEHEIX  OpTraHH3AIHAX
Pocewntickoii Dexeparmu, peau3yionux OCHOBHEE 00pasoBaTeIbHBIE TPOrPAMMEL

Conmeprcanne mporpavmer no Qusske HAPABNEH0 Ha (OPMHPOBAHME ECTECTBEHHO-HAYUHOM
KapTiHbL MUpa oOyuarowuxcs 10-11 kiaccos mpu 00ydcHMM UX (HU3HKe Ha GA30BOM YPOBHE Ha OCHOBE
CHCTEMHO-JICATCIBLHOCTHOrO moaxoa. ITporpamma no dusuke CooTBeTCTRyeT Tpebopanusm GI'OC COO
K IUIAHHPYSMBIM JIAHOCTHEIM, NPEIMETHBIM M METANPEAMETHBIM pesynbratam o0yyeHHsA, a Takxke
YIHIBIBACT HEOOXOMHMOCTh PEATH3ALNA MEKIPSAMETHBIX CBRA3CH (usuekn ¢ ecrecTBeHHO-HAYIHBEMU
yIeOHEME npeaMeTamu. B Hell onpenensroTes OCHOBHER LCIH M3yIeHUs (DU3UKU Ha YPOBHE CpejHero
obmwero  00pasoBaHMs, TMAHHPYCMBbIE PE3YNBTATEL  OCBOCHMS  Kypca (DM3HKH: JIHYHOCTHBIE,
METanpeAMETHBIC, TIpeMETHbIE (Ha 6a30BOM ypoBHe).

[Iporpavma o dusuke rKIOUaeT:

¢ TUIAHMDpYeMble pe3ylbTaThl OCBOCHMS Kypca (U3MKH Ha 6a20BOM YPOBHE, B TOM YHCIIE

MPEIMETHBIC PEYIBTATEI 11O IOaM OOYUCHHSL:

® coacpxanue y4eOHoro npeamera «Du3HKa» Mo roxam 00yYeHHMS.

Pr3Aka kak Hayka 0 HauOONee OOMIHX 3aKOHAX TPUPONEI, BBICTYMAd B KadecTBe yIeOHOro
MPEAMETa B INKONG, BHOCHT CYMIECTBEHHBIH BKNAJ B CHCTEMY 3HAHHUH 06 OKPYXKaroIleM MMUpE,
[xomsEBll Kype Gm3mkm — CHCTEMOOOpasyroUM# JUIst eCTECTBEHHO-HayUHELX y4eOHBIX TPeIMeTOB,
LIOCKOJIBKY M3HYCCKUE 3aKOHBI JICKAT B OCHORE IIPOLECCOB H ABNCHUIN, M3y9aEMBIX XUMUEH, OHONOTHEH,
uswrueckoii reorpadueii u acTpoHOMMCH. Mcronb3oBaHue U aKTHBHOE IPHMEHEHHE bu3HYCCKUX 3HAHMH
OUPEACIIACT XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOTOTHH B chepe sHeprerHku, Tpamcmopra,
OCBOCHMS KOCMOCA, IIOJIYyYEHWsS HOBBIX MATEPHATOB C 3aJAHHBIMH CROMCTBAMY M npyrux. Msyuemue
(buspKu BHOCHT OCHOBHOMN BKIal B (hopmMEpOBaHKE ECTECTREHHO-HAYUHOH KapTHHB MUpa 00yJaromuxcs,
B (OpMUpOBAHHE YMCHHH MPHMEHSTH Hay9qHBIH METO[ IIO3HAHWS NPH BLIIONHEHWH HMH YYeOHBIX
HCCTIETOBAHHME.

B ocnoBy xypea dusuxu ms yposms cpemHero o0mero 06pasoBaHus. IOOKEH Pl Hiel, KOTOpEIe
MOAHO pacCMaTpUBaTh KaK IPHHIIHITEL €10 NOCTPOSHUS.

Hoes yenocmnocmu. B coorBercTBME ¢ Heii KypC SABIACTCS JOTHYESCKH 3aBEPIIEHHBIM, OH
COTCPXKMT MaTepHan M3 BCeX pas3genoB (GU3WKH, BKIOYAET Kak BOIPOCBHI KJIACCHYECKOH, TaKk W
COBPEMEHHOH (QH3HKH.

Hoen eenepanusayuu. B cooTBeTCTBHM ¢ Heil MaTepHan Kypca (GU3HKH OOBCAMHEH BOKPYT
(usraeckux Teopwit. Beaymum B Kypce sBISeTcs (OpMHPOBaHME MPEACTABIEHHH O CTPYKTYPHBIX
YPOBHSX MaTepUH, BEIIECTRE U II0JIE.

Hoes  cymanumapusayuu. ES peammsamms NPCANONAaraeT HCHONL30BAHAE TYMaHUTAPHOIO
noTeHIHaNa GusHICCKOH HayKu, OCMBICTENNE CBI3H PA3BUTHS (pusuku ¢ passuTHEM 06mIcCTBA, A TaKKe
¢ MHPOBO33PCHISCKUMHE, HPABCTBEHHBIMY M YKOJIOTHYECKUMH IPOGIEMAMH.

Hoes npuxnaonoi nanpasnennocmu. Kype (pH3MKK MpemTONaraeT 3HaKOMCTBO C IIUPOKHM Kpyrom
TEXHIYCCKUX M TEXHOMOTHICCKAX MPHIIOKCHAN H3YUEHHBIX TEOPHH W 3aKOHOB.

Hoen sxonozusayuu peanmsyercs TIOCPEICTBOM BBEICHHA 3JIEMEHTOB COMEPIKAHHSL, [TOCBAEHHBIX
IKONOIHIECKHM TIPOO/IEMaM CORPEMEHHOCTH, KOTOPHIC CBAAHHI C PasBHTHEM TEXHUKH W TEXHOJOIHH, a
TAKOKe 00CYHAEHUS! TPOOIEM PAITHOHATEHOIO LUPUPOIONONBE30BAHKS M OKOIOTHYECKON Ge30macHOCTH.

CrepiressME 3meMenTamu Kypea (u3EKH HA YpoBHE cpenHero obmero obpazoBauus ABIMIOTCS
$usraeckue Teopun (hopMHpOBaHHME IPEACTABNIEHHH O CTPYKTYpe TIOCTPOCHHS (PH3UUECKOi TEOpHH,
POJIH (yHIAMEHTANLHLIX 3aKOHOB M NPAHIHIIOR B COBPEMEHHBIX IPECTABIEHASX O IPUPOJE, TPAHHTIAX
TMPHMEHHUMOCTH TEOPHH, IS OTHACAHUS CCTECTBEHHO-HAYYHBIX ABTEHHE H IIPOLIECCOR).

CHCTEMHO-IEATEIBHOCTHEI  MTOIXON B Kypce (HU3MKH DPEATH3YeTCs MNPEekKIe BCETo 3a Cyir
OPraHU3AIIH SKCICPUMEHTATBHOH fesTenbHOCTH 06y yarommxes. [l 6a30Boro YPOBH:A Kypca (PH3HKH —
9TO HCIOJIL30BAHHE CHCTEMbL (PPOHTANBHEIX KPATKOBPEMEHHBIX IKCTIEPHMEHTOB U 1ab0PATOPHEIX padorT,
KOTOpPBIE B IPOIpaMMe To (hH3HKE ODBEHHEHEI B OOIIMH CrIHCOK YIEHHYECKNX MPAKTHIECKAX paborT.
Brigenenne B ykasaunom mepeyHe NabopaTopHeIX paboT, MPOBOMMMEIX s KOHTPOJSA W OIEHKH,
OCYIIECTBIISIETCS yHaCTHUKAMH 06pa30BaTeNhHOro Tponecca HeXomst U3 0coGeHHoCTe TUIAHUPOBAHUS T



ocHarmienus kabumera ¢usmxu. Ilpu 5ToM ofecneumpaercs OBIAJCHHE OOYYAIOIEMHUCST YMEHUAMH
UPOBOZINTE KOCBEHHBIE M3MEPEHUS, HCCHEMOBAHMS 3aBHCHMOCTE (usuyeckux BeruuuH U TTOCTAHOBKY
OIIBITOB II0 TIPOBEPKE HPEIOKEHHBIX MHIOTES.
Borkiioe BruManme yrensercs pemreruio PACUETHBIX M KAYECTBEHHBIX 2ajau. [Ipd >ToM s
PACUCTHBIX 3aNad IPHOPUTETOM SBIIOTCS 3aJA9d ¢ SBHO 3a7AHHOMN qusnueckoi mMomesio,
MO3BODIOIIHIC IIPHMEHATD H3Y4CHHBIC 3aKOHB! U 3aKOHOMEPHOCTH K4K M3 OHOTO paszelna xypca, Tak u
HHICTPHPY SHAHHUS M3 PA3HBIX pasienoB. JUis KaueCTBCHHEIX 3a1a9 PHOPHTETOM ABIAIOTCS 3a0aHAs Ha
OOBSCHENUE MPOTEKAHMA (GUIHIECKHX SBICHHN W TTPOLECCOB B OKPYKAIOMIEH XKHU3HH, Tpebyromue
BEIOOPA (U3MICCKON MOJETH JUIs CHTYAITHN MPAKTHKO-OPHEHTHPOBAHHOTO XAPAKTEPA.
B cootserctBum ¢ tpeGoBanusvu ®TOC COO x MaTepHAIBHO-TEXHHIECKOMY 00ECICUSHMTIO
y4eGHOro mpotecca 6a30BLLA ypoBeHb Kypca dbusnxy Ha ypoBHE cpemHero obmero 00pa3’oBaHUS JOJKEH
H3Y9aThCsl B yCIOBHAX NMPCAMCTHOIO KabuHETa (QH3MKHA FJTM B YCIOBHSX HHTErPHPOBAHHOIO Kaburera
IIPCAMETOB  CCTCCTBCHHO-HAYYHOTO wuKkid. B kabusere (QH3NKH 0/DKHO OBITH HeoOx01uMOe
nabopaTopHOE 00OPYNOBAHHE IS BHITONHEHHS YKa3aHHBEIX B [pPOTpaMME 10 (U3HKC YICHHYECKHX
IIPAKTHYECKHX paboT H IEMOHCTPALHONHOE 060Dy IoBaliKe.
JleMomcTpanuonHOe 060pyAoBanUE POPMEPYETCS B COOTBETCTBIH C IPHHLIUIOM MHHUMAIBHOM
TOCTATOYHOCTH W O0ECHeYnBACT [OCTAHORKY NECPEUHCIEHHBIX B nporpamMvMe 1o (U3HKE KITIOYEBBIX
AEMOHCTpAMH  JUId  UCCIIeJIOBAHHS H3YUaeMbIX  SBICHHH H IIPOLECCOB, OMITHPHYCCKUX U
GyHIAMEHTANTBHEIX 3aKOHOB, HX TEXHHYECKHX TIPEMEHESHWH,
Jlaboparoproe obopyzoBanKe IS YUCHHUECKHX MPaKTUYCCKUX paboT (opmupyercs B Buie
TCMATHIECKMX KOMILICKTOB M 0D€CIIeudBaeTCs B pacuére OZHOro KOMILUICKTA HA IBYX 00y4arommxcs.
Temaruueckue KoMmIexTer nabopaTopHoro 000py/I0BaHKS NOIKHEL GHITH TOCTPOCHBI HA KOMITTEKCHOM
HCHOME30BAHIH QHATIOTOBEIX U LH(POBBIX IPHAOOPOB, & TAKIKE KOMIILIOTEPHEIX HU3MEPHTENEHEIX CHCTEM B
Enziec LudpoBsx nabopaTopHit.
OcHoBHBEIMY NeNAMY H3yueHHs BDH3AKH B 0bIneM 00pa3oBaHuH SBJISIOTCH;
* (OPMHPOBAHHE HMHTEPECA W CTPCMICHHS 00y9alomuXCst K HAYIHOMY H3YYEHHIO TIPUPO/IBL,
PasBHTHC X HHTEIUICKTYA/IbHBIX U TROPYECKHX CLOCOGHOCTEH;

¢ DPA3BUTHE NIPE/ICTABICHUA O HAYYHOM METO/E TO3HAHMS ¥ (JOPMHPOBAHKE HCCIIELOBATETBCKOTO
OTHOIICHUS K OKPYKAMOLIMM SIBICHUSIM;

* (OpMHAPOBAHUE HAYYHOIO MHPOBO33PCHHS KaK Pe3yIbTaTa H3YUCHHS OCHOB CTPOCHHA MaTepHH
H QyHAaMEHTAIBHEIX 3aKOHOB (U3HKH;

¢ (QopmupoBaHHEe YMEHHH OGBICHATL ABICHUS C HCTIONB30BaHHEM (QUIHYSCKUX 3HAHHH B
Hay4YHBIX JI0KA3aTEIbCTR;

® (OPMUPOBaHHE IPEACTABIEHHNE O PONK (H3EKH [UIst PasBHTHS IPYIHX ECTECTBEHHBIX HAVK,
TEXHUKH H TEXHOIOTHIA,

Hocruenne otux uenel obecmeunsaercs PEeIIEHHEM CIIYIOIMHX 3a7a9 B HPOLECCE H3YYCHHUS
Kypca (u3HKH Ha yPOBHE CPeLHEro OBIIero o0pazoBaHHs:

® TIpHOOpeTeHHe cHCTeMbI 3HaHHH 06 06X QH3HTecKux 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,

BKIIOYAA  MCXaHUKY, MONEKYISPHYIO QU3HKY, 3MCKTPOAMHAMEKY, KBAHTOBYIO buzmky wu
3NEMCHTB! aCTPODH3HKH;
® (OpPMHpOBAHHE yMEHHH TPHMEHATH TEOPETUYECKUE 3HAHWA JUId OOBACHEHMS (UIMYSCKHX
ABTCHUH B IPHPOLIE U AJisl IPHHSATHS TIPAKTUYECKUX PENTCHHH B IIOBCEIHEBHOL KUIHU;

® OCBOCHHE CIOCOOOB DEIIEHUS DPA3THYHEIX 33739 C SBHO 3a7aHHOMN (PH3HYECKON MOJIENEIO,
3a/aq, IOLpasyMeBAIOMMX CaAMOCTOATENBHOE CO3NAHKE (QH3UYECKOl MOJIEITH, aNeKBaTHOMN
YCIIOBHSM 38144 ;

® MNOHAManME (HUINYECKAX OCHOB W TIPHHIMIOB [EHCTBHA TEXHUYCCKHX YCTPOHCTB H
TEXHOJIOTUIECKHX TIPOLECCOB, HX BIHAHUS Ha OKPYIKAIOTIYIO CPELY;

¢ OBIAJICHHE METONAMM CaMOCTOSITENBHOIO [UIAHUPOBAHHS M nposefiennst  QU3NTECKHX
OKCNEPUMCEHTOB, aHANM3a M MHTEPIpPETaluH HHPOPMAnuu, OnpeiereHus JAOCTOBEPHOCTH
LOJIY9EHHOTO Pe3yJIbTara;

® CO3Manue yCJIOBHA U Da3BHTHA YMEHHH LIPOCKTHO-HCCIICAOBATENLCKOH, TBOPYCCKOMH
HEeSTEIILHOCTH.

Ha m3yuenue duzuku (62308511 yporens) ma YPOBHE CpenHero o0uiero a6pa3oBasus OTBOJATCS
136 4acoms: B 10 xiacce — 68 wacos (2 uaca B HeZenmo), B 11 kracce — 68 wacos (2 waca B Henemo).



COJAEP)KAHUE OBYUYEHUS
10 KJIACC

Pasjen 1. ®u3nka u MeTONLI HAYYHOTO TOZHAHHS

Ou3nka — Hayka O mpupone. Hayumble METONBI TO3HAHES OKpYKAIOLIETO mupa. Pons
OKCMEPEMENTA U TEOPHH B IIPOLECCE NO3HAHMA IPUPObL JDKCITEPAMENT B DH3HKE.

Mopnennposanne dusmucckux sisneHuii ¥ nporeccon. Hayumele rumoressl. MUIHTeCKAS 3aKOHLL U
TCOPHH. | PAHMIIE IPUMEHMMOCTH QH3HYECKUX 3aKOHOB. [IPHHIIHIT COOTBETCTRES.

Pone u mecto pmsuxy B GpopMupoBaHum coBpeMEHEOM Hay4HOH KapTHHBI MAPA, B IPAKTHYECKOH
TeATeTbHOCTH JIFOICH.

Jemonempayuu

AHAJIOTOBBIE H H(PPOBEIE H3MEPUTENEHEIE IPAOOPEL, KOMIBIOTEPHEIE IATIAKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanmaeckoe npwkenne. OTHOCHTENBHOCTH MEXAHUYECKOro NBUkcHES. CHCTEMA OTCUETA.
Tpaexropus.

[Tepemernenne, CKOPOCTH (CpeHsist CKOPOCTh, MTHOBEHHAS CKOPOCTE) U YCKOpPEeHHe MaTepuansHO
TOYKH, MX TIPOCKIINM Ha OCH CUCTEMBI KOOpAuHAT. CloXenue IepeMenIeH it U CIIOKEHUE CKOPOCTEH.

PaBHomMepHOE ¥ DPABHOYCKODEHHOE TIPSIMONMHEHHOE JIBHIKCHHE. I'padmxuer  3aBucuMocTH
KOOPAHHAT, CKOPOCTH, YCKOPEHH, IIYTH U [IePEMELIEHN MATEPHATEHON TOUKH OT BPEMEHH.

Cpoboanoe magenune. Yckopenne cBOBOIHOTO MALEHMS.

Kpuponuueiinoe gpuxenne. [Isuxenue MaTepHaNTbHON TOYKH 110 OKPYXKHOCTH € MOCTOSHHOMH 110
MOJYJIO CKOPOCTBIO. VYINOBas CKOPOCTb, IHHCHHAS CKOpPOCTh. Ilepwon m wactoTa OOpAIIeHws.
LlenTpocTpeMaTenbHOE YCKOPEHHE.

Texnuyeckue ycTpolicTRa MW NPAKTHUECKOE MPUMEHEHHE: CIMIOMETD, [ABWKEHHE CHAPSIOR,
LEIHBIE W PEMEHHEIE [Iepeaady.

Lemonempayuu

Mozems cacTeMpl 0TCYETa, HILTIOCTPATINS KHHEMATHYECKUX XapaKTePUCTHK JBHKCHUSI,

IIpeobpasosanme MBRKEHMI ¢ UCIIONE30BAHMEM TPOCTEIX MEXAHHIMOB.

ITamierne Ten B BO3yXe U B pa3pexeHHOM IPOCTPAHCTEE.

Habmonenue qpmkenna Tena, OpOMEHHOT0 MO YITIOM K TOPH30HTY U TOPA3OHTATEHO.

Hsmepenue ycKopeHHs CROOOTHOTO 1A L.

HampagyieHue CKOPOCTH MPH IBHNKEHUE 1O OKPYKHOCTH.

Yuenuuecrui sxcnepumenm, nabopamopnuie patomeor

M3yuenne HEPABHOMEPHOTO [IBHKEHUSL C LETLIO ONPeIeNIeH s MIHOBEHHOM CKOPOCTH.

Wcenenosanwe COOTHOIMEH S MESKITY ITyTAME, TTPOHICHHBIME TE/IOM 34 TIOCTENOBATETRHEIE paBHEIE
HPOMENKYTKH BPEMEHH 1IPY PABHOYCKOPEHHOM BIDKEHUHM ¢ HAYAIEHOW CKOPOCTHIO, PABHOM HYJLO.

Wsyyenue IBHXKEHUS MapHKa B BI3KOH JKAIKOCTH.

Wzyyenwe neukenus Tena, GPONIEHHOTO TOPH3OHTAIBHO.

Tema 2. Tunamura

Hpuriun  orHocutensiocTn I'amanes. Ilepporit saxom Herortoma. UHepnuambisie cHCTeMb
oTCYETa.

Macca rena. Cuma. Tlpuwruen cynepuosuuun cun. Bropoi saxonm HpioTona g MaTepHaIbHOH
Toukd. Tpetwif 3akon HeloToHa U1 MaTepuaTsHEIX TOYEK.

3axon BeemuproTO TATOTeHHs. Crila TskecT. Tlepras KocMudecKasn CKOpPOCTb.

Cuma ynpyroctu. 3akon I'yka. Bec Teaa.

Tpenwe. Bugsl Tpenus (I0K0S, CKOTBKSHUSL, xauenus). Cuna tpenus. Cyxoe tpenme. Cuia Tpenus
CKONBKCHMS M CANA TpeHus Nokost. Kosdduunment Tperns. Cina coNpOTHBIEHNS NIPH ABIKECHUA TENA B
MHMIKOCTH UITH rase.

llocrynarensHoe W BpalmareabHOe ABHKEHHE abCONOTHO TBEPIOro Temna.

MowmenT cuilbl OTHOCHTENRHO OcH Bpamenus. [Tnedo cumsr. Yenosus PaBHOBECHS TBEPIIOTO TENA.

TexHmyeckue yCcTpOMCTBA W IIPAKTHYECKOE IIPHMEHEHNE: TIOIIANHUKY, IBUKCHHC HCKYCCTBEHHBIX
CHYTHHUKOB.



Hemonempayuu

SIBjIeHIE HHEPIHH.

CpaBHeHHE Macc B3aMMOIEHCTBYIOMUX TE.

Bropoii 3axon HeioToHa.

Nsmepenue cu,

Crnoxenwue cui.

3aBUCHMOCTB CHITBI YIIPYTOCTH OT He(OpPMAIHH.

Hesecomocts. Bec Tema nmpu yexopensoM mogbéMe 1 e,

CpaBHenHe CHII TPSHHS OKOS, KAYSHHA ¥ CKO/TBKEHHISL,

Yenoeus paHOBECHS TBEPIOTO Tea. Bujibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopusie paGomul

H3yuenne apmkeHus Gpycka 10 HAKITOHHOM IOCKOCTH.

YcenepoBanne 3aBHCAMOCTH CHII YIIPYTOCTH, BOSHHKAIOTIUX B TIPYKUEE U PESUHOBOM o0pasrie, oT
ux gedopmanum.

Wccnenosanue ycnopuii papHoBecust TBEPIOTO TeNa, HMEIOLIEIO 0Ch BpaIlcHHsA.

Tema 3. 3axonst coxpanenun é mexanuke

Wmnyase MaTepuanbHOW TOUKH (TeNa), CHCTEMBI MATEPHANBHLIX TOYEK. WMmiynsc cuiinl u
W3MEHECHHUE UMILYJIbCA TENa. 3aKOH COXPAaHEHHS UMITYIIbCA. PEAaKTHRHOC ABHIKEHHE.

Pabora cunbl. MOMHOCTE CHITHL.

Kunerraeckas sHeprus marepranbHoi Touks. TeopeMa 06 H3MEHEHUH KIHETHIECKO SHEPIUH.

Horenupansuas smeprus. IloTenumansaas sSHeprus yupyro aeOpMUpPOBaHHOH TIPYIKMHEL
Horennmansaas 3HEPTHst Tena BOIM3H TOBEPXHOCTH 3eMIIH.

Ilorennmanbisie w RenoTeHIHANLHBIE CHTH. CBA3b PAGOTH HEOTEHIMATBHEBIX CHII ¢ H3MCHCHHEM
MEXaHHYECKOH SHEPIHH CHCTEMBI Tell. 3aKOH COXPAHEHHS MEXAHUUECKOl DHEPIHH.

VYrpyrue u Heynpyree CTONKHOBEHHAS.

Texunyeckue yeTpoHcTBa U IPAKTHYECKOE IPUMEHCHHE: BOTOMET, KOMED, NMPYKUHHBIA OHCTOJICT,
JBHAKCHHUE PaKeT.,

Hemorncmpayuu

3aKOH COXPaHEHHS UMITYIIHCA.

PeakTHBHOE ARMKCHHE.

llepexoa HOTeHTHANBHON SHEPIHE B KHHETHIECKYIO H obpatHo.

Vuenuueckuii sxcnepumenm, nabopamopnwie pabomyl

H3ygenne abcomoTHO Heypyroro yaapa ¢ MOMOTIBIO ABYX OAMHAKOBEIX HHTAHBIX MAsTHUKOB.

Hccnenosanue cBa3m paboTHl CHIBI ¢ H3MEHEHHEM MEXaHHYECKO SHEPIHH Tella Ha mpumepe
PACTSKEHHS PEIUHOBOIO AKIYTA.

Paznen 3. Moaexysipaas Gu3nKka ¥ TepMoxHHAMHKA

Tema 1. Ocroesl MoneKyaApHo-Kunemu1eckoi meopuu

OCHOBHbBIE TONOXKCHUS MOJIEKYISIPHO-KHHETHUECKOH TEOPHH W MX ONBITHOE OO0OCHOBAaHHE,
Bpoyrorckoe nmxenue. Jubdysus. Xapakrep IBIKEHUS W B3aHMOICHCTRIS YacTHI, BEUIECTRA.
Moriema cTpOCHMSA ra30B, KUAKOCTEH H TBEPABIX Te/l B OOBACHEHHE CBOMCTE BEILECTBA HA OCHOBE ATHX
mogeneii. Macca u pasmepsr Mosiekyi1. Komraectro Berectsa. [TocTosHAAS ABoraspo.

Terosoe pasuosecue. Temneparypa u & uameperwe. [llxana remueparyp Llexscus.

Mopens naeansroro rasa. OCHOBHOE ypaBHeHHE MOJIEKYIIAPHO-KHHETHYECKOH TEOPHM HIEATLHOTO
rasa. AOCOIIOTHA TeMIepaTypa Kak Mepa CpeHel KHHeTHYeCKO SHEPIHU TETJIOBOTO JBHIKEHHS
dactuan rasa. IMlxama remneparyp KenbBuua. I'asoBbie 3aKOHLI YpaBHeHme Megpeneesa—Kiane#pona.
3axon [Jansrona. M30Iporieccs! B HaeaIsHOM ra3e ¢ MOCTOSHHBIM KOJHIECTBOM BemecTna. ['paduyeckoe
NPE/ICTABIIEHNE W30TIPOLIECCOB: H30TEPMA, H30X0p4a, H300apa.

Texuuueckue yeTpolcTBa B NpaKTHIECKOE IPHMEHEHHE: TEPMOMETD, OapoMeTp.

Hemonempayuu

OIBITHI, MOKA3BIBAIOLUKME JMCKPETHOE CTPOCHHE BEIIECTRA, (oTorpadum Moseky1 opraHagecKux
COCIUHEHUH.

Onbrrel o quddy3un KATKOCTEH 1 [a30B.

Mopens OpOYHOBCKOIO ABUIKEHHS.

Mogaens omsrra [Tepsa.



OnbITeL, JOKA3BIBAIONTHE CYIIECTBOBAHUE MEKMONEKYNAPHOro B3auMOLCHCTBHS.

Monens, HILLIOCTPHPYIOIAd IPHPOIY JABICHHS Ta3a HA CTEHKH cocyna.

OnbIThL, HIMOCTPUPYIOIIEE YPABHECHHUE COCTOSHUS MIEATBHOI0 raza, u3olpoLecchl.

Vdenuueckuii sxcnepumenm, 1a60pamoprsie pabomoi

Onpenenenne Maccel BO3NyXa B KIACCHOH KOMHATE HA OCHOBE U3MepeHuit o0néMa koMHaTHI,
TaBIIEH¥ST U TEMIIEPATYPhI BO3OyXa B HEH.

Hcenenosanne 3aBHCIMOCTH MEX/1y IapAMETPAMH COCTOSTHHS PA3PEKEHHOTO rasa.

Tema 2. Ocnoest mepmodunamuru

TepMonunammyeckas cuctema. BHyTpeHHss oHepTrus TepMOIMHEAMIYESCKOM CHCTEMBL | CHIOCOOHI 6&
m3MeHeHus. KOMUIecTBO TemnoThl u pabora. BHYTpeHHSS SHEPTHA ONHOATOMHOTO WACAIBHOIO I'a3d.
Buzsr Tennonepenaun: TeIUI0IPOBOAHOCTD, KOHBEKITHS, H3MyUeHue. Y IeIpHAas TelIOEMKOCTh BEIeCTRA.
KonuyecTBO TEMIOTHI IpH TeILIONEpenaye.

Houstue o6 ammabarmom npouecce. [lepeeiii 3akon TepMommmaMuky. [IpuMCHCHHE IEPBOIO
3aKOHA TEPMOAMHAMUKY K H30mporeccam. I paguueckas HHTEpIpeTalys paboThI rasa.

Bropoii 3akoH Tepmouuamuky. HeobpatumocTs mporeccor B mpupoze.

Tenuosele mamvnel. TIpusIMOBL AeHCTBHS TENmoBHIX Mamud. Ilpeo6pasoBaHus SHEPruu B
TermnoBeIX MamuHaX. Koosdduiment nomesHoro neicrsus Temnoso# marmmbl Iluxn Kapso u ero
KOI(DHIHEHT MIONE3HOTO NeHCTBHA. DKONOIHYECKHE TIPOOIEMBI TEILI0 HEPreTHKH.

Texumyeciue yCIpOHCTBA W TIPAKTHUECKOEe NPHUMEHEHME: IBHTATeNh BHYTPEHHErO CrOpaHus,
OLITOBOM XONOJUNBHIK, KOHAUI[UOHED.

Hemoncempayuu

ViameHeHUe BHYTpEHHEH SHEPIHH TeNa TIPH COBEPIICHUM PadOTEL: BhLIET IpoOKH W3 OYTEUTKH TIOJ
ACHCTBUEM  CKATOTO  BO3AYXa, HarpeBauue 5hupa B JaTyHHOH Tpybke IyTéM  TpeHEs
(BHOEOOEMOHCTpALIHS).

ViamMeHeHne BHYTpEHHEH SHEPTUH (TemIeparypsl) Tela Ipy TeIUIoNepeade.

OneIT Mo anuabaTHOMY PACIIMPEHHUIO BO3IYXA (OTBIT ¢ BO3MYIIEEIM OFHHBOM).

Mozesnu napopoii TypOUHEI, IBUTATENS BHYTPECHHETO CrOPAHHS, PEAKTHBHOTO JIBUIATEIIS.

Vuenuueckuii skenepumenm, nabopamopnuvie patomer

W3mepenue ynensHoM TermoéMKoCTH.

Tema 3. Azpezamusvie cocmoanua genjecmea. Dazoesie nepexodsl

IlapooOpazosanue w kompencauus. Wcmapenne m Kunerme. ABCOMIOTHAA W OTHOCHTENBHAS
BIAKHOCTh BO3AYXd. Hacbmmewnbrt map. VYaenswas Temiora mnapoo6pasoBaHms. 3aBHCHMOCTS
TEMIIEPATYPHI KUTIEHUS OT IABICHUS.

Teéproe reno. Kpucranmmueckue # aMOpdHEIE Tela. AHH3OTPOITHSA CBONCTE kpuctamnor. JKumnkue

kpucTaisl. CospeMernnbie MaTepuansl. [lnapnenne u kpacTa/UmM3amys. Y I€IbHAS TEMIOTA TTABTCHIS.
CyOnumarius.

Ypasnenue Ternosoro Oanagca.

Texumyeckue yCTPOACTRA M MPAKTHIECKOE IPAMEHEHHE: TUTPOMETD ¥ TICUXPOMETP, KAJOPHMETD,
TEXHONOTHHA TIOJTyICHIA COBPEMCHHBIX MATEPHAIIOB, B TOM YHCIIE HAHOMATCPHAIIOB, H HAHOTEXHOOTHH.

Hemoncmpayuu

CBo¥iCTRa HACKIITICHHBIX TAPOB.

Kunenue npu NOHWKEHHOM /TaBICHHN.

Criocobb1 u3mMepeHust BIaKHOCTH.

Habmonenye narperanus 1 mlaBlieHAs KPHCTALTHYECKOTO BEIIECTRA.

HemMoHCTpaus KpUCTAIOB.

Vuenuuecxuii axcnepumenm, rabopamoprsie pabonot

HMsmepenme OTHOCHTENBHOM BIaKHOCTH BO3/IYXA.

Pazgen 4. DaexrpogunamMuka
Tema 1. Dnexmpocmamuxa
Onextpusarma Tel. ODNEKTPUUecKUH 3apsan. JIpa BHa SIEKTPHYECKHX 3apsanoB. Ilporogaukw,
AUSNCKTPUKH M [IOTYTPOBOIHUKH. 3aKOH COXPAHEHUS IIEKTPHYECKOTO 3apsia.
Baammozeiictene sapanos. 3akon Kymoma. Toueuseli snexTpudeckmii sapsi. DNEKTPUYECKOE

none. Hampsox€HHOCTD 3/1EKTPHYCCKOr0 Nomst. [IPHHITHIT CYNEepHo3HIMA SIeKTPHUCCKHK Tommei. T
HANPKEHHOCTH JMEKTPHYECKOTO MOJIs.



Pabora cua snexrpocrarmueckoro mois. [ToteHnman. PasHOCTS MOTERIHANOB. IIpoBOMHUKH ©
AUDIICKTPHKH B STCKTPOCTATHYECKOM Mojte. JIiaeKTpuyecKast MpOHHIAEMOCTb.

Onextpoémkocth.  Komuencarop. DJIEKTPOEMKOCTE  TIIIOCKOro KOHJCHCATOpA.  DHEpPIrHs
3apAXKEHHOIO KOHJIEHCATOpa.

Texumueckue ycTpoMcTBA M IPAKTHYECKOE UPUMCHCHHE:  OIIEKTPOCKOIL,  3JIEKTPOMETD,
JNEKTPOCTATHHCCKAs 3allKTa, 3a3EMICHHE 3JICKTPONPHOOPOB, KOHIACHCATOP, KOMHPOBANBHELA anmapar,
CTPYHHBIN TIPHHTED.

Hemonempayuu

YCTpOWHCTBO ¥ NPUHIMII JAEHCTBHS 2 TEKTPOMETPA.

BszaumozelicTBHe HadTIEKTPH30BAHHBIX TEJT.

ONEKTPUYECKOE [10JI€ 3aPSIKEHHBIX TEIl.

[TpoBOAHAKH B 3IEKTPOCTATHYECKOM TTOJIE.

DNIEKTPOCTATHYESCKAS SAIATA.

JManekTpuKy B 3JCKTPOCTATHYECKOM [OJIE.

3aBHCHMOCTE HTEKTPOEMKOCTH IUIOCKOTO KOHACHCATOPA OT [LIOTIAIH TUTACTHH, PACCTOAHUS MENKTY
HAMH U TH3TEKTPUIECKON MPOHUTIAEMOCTH.

OHEPrust 3apsKEHHOT0 KOH/IEHCATOpA.

Vuenuuecxuii sxcnepumenm, iabopamopusie pabome:

Viameperue /IeKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmosanuniii snexkmpuueckuii mox. Toxku & Pasiudnplx cpedax

DIEKTpUIEeCKUit TOK. YCI0BUS CYINECTBOBAHMSL JIEKTPHUECKOTO ToKa. Mcrounmku Toka. Cuma
Toxa. ITocToAHHEBI TOK.

Hanpsxenwe. 3axou Oma s yYacTKa I[SIIH.

DJIEKTPHYECKOE COMPOTHBICHHE. YIETHHOE CONPOTHBIEHHE BElecTRA. [Mocnenosarensuoe,
liapannensHoe, CMEUIaHHOE COeMHEHNE IPOBOAHUKOB.

Padora snexTpudeckoro toka. 3axon Jixoys—Jlerua. MommoceTs SEKTPHIECKOTO TOKA.

ONeKTPOABHIKYINAS CHIIA H BHYTPEHHEE COMPOTHRICHNE MCTOUHUKA TOKA. 3akon OMa IS HOIHOMN
(3aMKHYTOH) 37eKTpHYccKOl nemi. KopoTkoe 3aMblkanye.

JNCKTPOHHAS IPOBONUMOCTE TBEPILIX METAIUIOB. 3aBHCHMOCTD CONPOTHBICHHS METAUIOB OT
TEMIIEPATYphl. CBEpXIpPOBOIUMOCTS.

INEKTPUYECKHH TOK B Bakyyme. CBOHCTRA STEKTPOHHEIX IIYIKOB,

Homynposonuuku. COGCTBEHHAS H MPUMECHAS IIPOBOIAMOCT HOTynpoBOLHHKOB. CRo¥cTBA p—n-
nepexoza. LlonynpoBomHUKOBEIE HPUGOPEI.

DNEKTPHUECKHE TOK B PACTBOPAX M PACIIABAX JIEKTPOIUTOB. ONEKTPONUTHYECKAS AUCCOLUALIUSL.
DnexTponus.

DJICKTPHYECKHH TOK B rasax. CaMOCTOATETBHBIN H HECAMOCTOSTE TLHbBIH paspsan. Momaws. [Inasma.

Texrmyeckue ycTpOHCTBA ¥ TPAKTHYECKOE MPHMEHEHHE: aMIICpMEIp, BOJBTMETP, PEOCTar,
HCTOUHMKE TOK3, SIICKTPOHAIDCBATENBHBIE NPHOOPEL 3IEKTPOOCBETHTENBHEIE NPUOOPL, TEPMOMET]

COUPOTUBICHUS, BAKYYMHBIA JHMOM, TePMHCTOPEI H (OTOPE3UCTOPBI, HONYIPOBOJHHKOBEIN JHO,
rajbBaHuKa.

Llemoncmpayuu
W3mepenme CHITET TOKA M HANPSAKCHHS.

3aBUCHMOCTE COMMPOTHUBIICHUS. HHJIMHIPUIECKIX NIPOBOOHHUKOB OT AJIMHGEIL, ILIOIIAIH IMOIIepPEeYHoOro
CCHCHUS H MaTepHana.

Cmelmannoe coeTHHeHME IPOBOJHUKOB.

I[IpsaMoe M3MepeHue 3I1EKTPOIBIKYINEH CHIIBL. KopoTkoe 3aMBIKaHue ralbBAHHYECKOTO 3TeMEHTA |
OILIEHKa BHYTPEHHErO COMPOTHRICHMS].

3aBHCHMOCTH COIPOTHBIEHNS METAILIOB OT TEMIepaTypEL.

IIpoBoAUMOCTE 37MEKTPOIHTOB.

Hckporoii pa3psisi ¥ IPOBOMMOCTE BO3Jyxa.

OnHOCTOPOHHSA NPOBOAUMOCTD JIMOJIA.

Yuenyueckui sxcnepumenm, rabopamopruie pabomer

Vayuenne cMelIanHOTO COeAMHEHUS PE3HCTOPOB.

W3meperne siieKTpoIBIKy et CUIIEL HCTOURMKA TOKA ¥ ero BHYTPEHHETO COTPOTHRIICHUSL.
Habmonenwue anexrponusa.



Me:xnpeamMeTHsie CBI3H

Wsyuerne xypca ¢usmxm 6Gasosoro yposus B 10 kmacce oOCylmecTBisieTcs ¢ yUETOM
COMEPKATENBHEIX MEKIPCAMETHBIX CBS3eM € Kypcamu MATEeMATHKH, OHOTOTHH, XHMHH, reorpadHu
TEXHOJIOTHH.

Meocnpedmemnvie nonamus. CBA3AHHBIC ¢ M3YYCHHEM METOIOB HAYYHOTO TIO3HAHMS: SBICHHE,
HayTHBIH  (akT, THIOTE3a, (U3MYECKads BENMYMHA, 3aKOH, TeOpus, HAGJIONEHHE, OHKCIEPHMEHT,
MOZIEIMPOBAHIE, MOJIEITh, H3MEPEHHUE.

Mamemamuxa: pelieHWEe CHUCTEMBI yDaBHCHHH, IuHeHnas GyHkmus, mapaboma, rumepbona, ux
rpauky W CBOMCTBA, TPUIOHOMETPHYECKHE DYHKIMH: CHHYC, KOCHHYC, TAHIGHC, KOTAHTEHC, OCHOBHOE
TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPHL M HX NPOEKLIHH HA OCH KOOPJIMHAT, CIOKEHHE BEKTOPOB.

buonozua: MEXaHWYECKOE JBUXKEHHE B JKHBOM TPHpOne, Audy3ms, ocMoc, TEIUIOOOMEH JKHBBIX
OpTaHH3MOB (BHIbL TEIUIOTEPEIAdH, TEIIOBOE PABHOBECHE), SIIEKTPHYECKHE SRIECHIS B JKHBOI IPHPOIE.

AXumuA: IMCKPETHOE CTPOEHUE BEMECTRA, CTPOEHHE ATOMOB H MOJIEKYT, MOTh BEMECTRA, MONSPHAL
Maccd, TEMIOBBIE CBOWCTBA TBEPABIX Tel, MUAKOCTEH W Ta30B, DIEKTPUUECKHE CBOMCTBA METAIIIOB,
INEKTPOIUTAYECKAS. AUCCOLUAIINS, TATLBAHNKA.

l'eozpatpusi: BNaKHOCTE BO3/lyXa, BETPHY, GapoMeTp, TEPMOMETP.

Texnonozua: npeodpasoBaHme ABHKCHMM C HCTIOMB30BAHKEM MEXAHU3MOB, YIET TPEHHS B TEXIHKE,
MO/IIVTIHUKH, MCTIOJIb30BAHAE 3aKOHA COXPAHEHUs MMIYNbca B TeXHHKe (pakeTa, BOJXOMET H JpyTHe),
ABUTATEIL BHYTPEHHErO CrOpaHms, mnapoBas TypOHHa, OBLITOBONH XOJOAM/IBHHUK, KOHIHIIHOHED,
TEXHOJIOTHH MOTYYCHHA COBPEMCHHBIX MaTEPHANIOB, B TOM 4YHCJIC HAHOMATCPUAJIOB, U HAHOTEXHOTOTHH,
JJICKTPOCTATHYCCKAA — 3alUTA,  3a3CMJICHHE  OJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIA mpuHTep,
STIEKTPOHATPEBATENBHAIC HPUOOPLI, SNIEKTPOOCRETHTENEHEIE HIPUOOPLL, TAILBAHAKA.

11 KJIACC

Paznen 4. DnekTpoamuaMuka

Tema 3. Maznumnoe none. InexmpomazHumHan UHOYKQUA

[TocTroarnble MarHuThL B3auMomeHcTBHE MOCTOSHHBIX MArHHTOB, MarHuTHOE TMOTe. BexTop
MAarHdTHOM MHAYKUMM. IIpHHIMT Cymeprmosuiuy MAarHUTHBIX mojell. JIMBME MATHHTHON WHIyKIIHH.
Kapruna nunmii MarHUTHOM HHIYKUMH OIS TOCTOSHHBIX MATHUTOB.

MarsuTHOe 10T€ TPOBOIHAKA ¢ TOKOM. KapruHa TUHHN WHAYKIIMA MArHUTHOIO MO IUIAHHOIO
IIPsIMOTO  MPOBOJIHUKA H 3aMKHYTOrO KOJBIEBOTO TPOBOAHUKA, KATYIIKH ¢ TOKOM. OmpiT Dpcrena.
BianmoneiicTBrE IPOBOIHUKOB C TOKOM.

Cuna AMmepa, e MOIyNb U HAIpaBIIeHHe.

Cuna Jlopenua, e€ momymh m manpasieHue. [[BUKEHME 3apMKEHHON YACTHIBL B OZHOPOIHOM
MarHaTHOM mone. Pabota cuier Jlopenna.

SlBeHME  ONEKTPOMATHUTHOM  MHAYKIHW. [IOTOK  BEKTOpA  MATHHTHOM UHIYKITHH.
ONMeXTPOABIAKYIIAS CHIIA HIIYKIAH, 3aKOH 3TeKTPOMATHUTHOM WHIAYKITHH Dapaest.

Buxpesoe siextpudeckoe mome. DIeKTPOABIKYINAS CHTA HHIYKITHH B IPOBOJHMKE, IBHKYIIEMCS
HOCTYIATEILHO B OJHOPOAHOM MAalrHHTHOM TIOTE,

Ipasuno Jenra.

WunykrusaoCcTs. SBIICHUE CAMOMHTYKIMH. DICKTPOABMIKYLIAS CHIIA CAMOMHEYKITHH.

DHEPIUsl MACHATHOTO TOJIS KATYIIKK C TOKOM.

JIEKTPOMArHUTHOE TI0JIE.

Texupdeckne yeTpoiicTea 1 MpaKTHYECKOe TPAMEHEHNUE: OCTOSHHBIE MATHATEL, 3TeKTPOMATHHATEI,
SNMEKTPOLBUIATENb, YCKOPHTENH SIEMEHTAPHBIX YACTHII, HHAYKIMOHHAS TIEYb.

Hemoncmpayuu

Onerr Dperena.

OTKJIOHEHUE 3MEKTPOHHOTO TTYYKa MATHUTHEIM [OJIEM.

JIMHVH HHIYKIIHH MATHETHOTO IO,

BzaumoelicTBHE TBYX MPOBOAHUKOB C TOKOM.

Cuna Avmepa.

Helictue cuinsl JIopernia Ha HOKbI 31EKTPOIMTA.

Arnerne 316K TPOMArHATHOH WHIYKIHA.

IIpasuno Jlenmna.



3aBHCHMOCTE ONEKTPOIBINKYIICH CHIIbI HEAYKITHH OT CKOPOCTH M3MEHEHHS MATHUTHOTO [IOTOKA.
SABnEHUE CAMOMHIYKITNN.

Vuenuueckuii sxcnepumenm, aabopamopmuie pabomo

Vi3yuenne MATHHTHOIO MOJIS KATYIIKH C TOKOM.

Wcenenopanme neiCTBHS HOCTOSHHOIO MarHUTA HA PAMKY C TOKOM.

Vicerienosanue sBIEHUS DEKTPOMATHATHOR HHITYKIHH.

Pazpgen 5. KoaeGanus o BoaHb

Tema 1. Mexanuueckue u IneKmpomazHumuble Koaeoanun

KoneGarenpras cucrema. CBoGOHBIE MEXaHWUeCKHe KoleOaHHA. ['apmonuaeckme xomeGanms.
Tlepron, gacrora, ammmryfa u ¢dasa xonebanmii. [IpyxuHnbil MasTHuK. MaTeMardueckuii MasTHUK.
VpaBHeH#e rapMOHHYECKUX KoneGannit. [IpeBpamerue HEpruy Py rapMOHMYECKUX KOTeOaHMsX.

Konebareneuprit  xontyp. CBOGOAHLIE OSIHEKTPOMATHHTHBIC  KONEOAHMS B HICATBHOM
KOTeDaTenbHOM KOHTYpE. AHATOTHS MEKIY MEXaHHYeCKUMH W DIEKTPOMAarHATHBIMH KOJICOAHHSMH,
Gopmyna Tomcona. 3aK0H COXpAHCHHA FHEPIHH B HICATEHOM KOJeOaTeIbHOM KOHTYpE.

llpencraBicue 0 3aTyxaommx KoneOaHusiX. BBHYKIEHHEIE MEXAHUUECKHE KOJNEOAHHS,
Pesonanc. BemyxnenHssie aeKTpOMarnuTibe KoneGanms.

Ilepemennrii  Tok. CHHYCOMZATLHBIE TepeMeHHBI TOK. MOIIHOCTE NEPEMEHHOTO TOK4,
AMIUTHTYAHOE | AeHCTBYIOMEe 3HAYCHUE CHIIBI TOKA H HATIPSDKEHS.

Tparcdopmarop. IlpomsBomeTBo, mepemaua u  noTpebieHwe SNEKTPUYECKOH  JHEprum.
OJKOIOId4eCKHe PUCKH TPH IPOU3BOLCIBE dMeKTpodreprun. KynsTypa uemonsiosammis SIEKTPOIHEPTHE
B TIOBCEIHEBHOM JKH3HH.

TexHndeckne yoTPOHCTBA M TPAKTHUECKOE NPUMEHCHHE: SJIEKTPHYECKHI 3BOHOK, TeHeparTop
NECPEMEHHOI'0 TOKA, TMHUH 3TeKTPOnepeaat.

Hemonempayuu

Hccenenopanme mapameTpoB KomeGaTeNbHON —CHCTEMBI (IpYXHHHBIH WM MaTeMATHYECKuii
MasiTHHUK ).

Habmonenne 3aryxarouux KoneGanmit.

Wccnenopanme CBONCTB BHIHYKICHHEBIX KONCOAMHH.

Habmonenue pezonanca.

CBo0OoHbIE DIEKTPOMArHUTHBIE KOJICOAHMS.

OcumnnorpamMmet (3aBHCHMOCTH CEUIBI TOKA M HAIPSNKEHHS OT BPEMEHH) JUIs JIEKTPOMArHUTHBIX
KonebaHui.

PesoHaHC NpH [OCHENOBATENEHOM COCAHMHCHHM PE3WCTOPA, KATYIIKH UHIYKTUBHOCTH WU
KOHJIEHCATOpA.

Moaens nunun sanexrponepesayH.

Vuenuuecwuii sxcnepumenm, rabopamopnsie pabomot

Hccnenonanve 3aBUCHMOCTH HEPUOJA MATBIX KOTeOAHMI IPy3a HA HETH OT [JTHHE HUTH B MACCH
Ipy3a.

Hccieiosanme MepeMeHHOI0 TOKA B LENMH W3 MOCTENOBATCIBHO COCAMHEHHBIX KOHJIEHcaTopa,
KaTyIIKH H PE3UCTOPA.

Tema 2. Mexanudeckue u 34eKmpoMazHUmMHbIe 80JIHbL

Mexann4eckne BoJmbI, yeToBHs pacipoctpaenus. [lepros. CKOPOCTs PacipocTpaHEHUs U TTAHA
BosHEL TTomepevnsie v npoponerble BomHE!. MnTephepenims i IudpaKiis MEXaHA9eckaX BOJH.

3Byk. CkopocTh 3ByKa. I'poMKoCTs 3ByKa. Bricota Tona. Tem6p 3ByKa.

ONEKTPOMArHUTHBIE BOJHBL ~ YCIOBHS H3IYHeHHS OJTEKTPOMATHWTHBIX BoiH. BsamMuas
opucHTalUst BekTopoB E, B, V B smextpomarmmTHO# BoOmme. CBolicTBa INEKTPOMATHUTHEIX BOJIH:

OTpaKeHHE, NPCIOMICHHE, TONAPU3alys, qddpakuus, uHTephepertms. CKOpoCTh 31€KTPOMATHHTHETX
BOIIH.

Ixana s1eKIpOMAarHUTHEIX BoMH. [IpuMerenye 57eKTPOMATHATHEIX BOIH B TEXHUKE H OHITY.
IIpuamums! pajrocessy 1 TeeBrenus. Paqronokarus.

JNEKTPOMArHATHOE 3aTPS3SHEHHE OKPYIKAIOMEH CpeTp.

lexnuyeckue yCTpOHCTBA ¥  NPAKTHUECKOE TIPAMEHEHWE: My3BIKANLHEIE HUHCTPYMEHTEI,

YILTPA3BYKOBAsl NHArHOCTHKA B TEXHHKE M MEIMUMHE, Pajap, PagMoNpUEMHHUK, TEJEBH30D, aHTEHHA,
tenedon, CBU-neys.



Hemoncmpayuu

Ob6pasoBanue u pacipocTpaHeHne TONEPEUHEIX | TPOJOTEHBIX BOJIH.

Koueburomeecst Teno xax uCTOYHHK 3BYKA.

Habmoienne oTpaskeHES B TIPETOMIICHHS MEXAHAYECKIX BOJIH,

Habmopenme narepdepediny u udpakiiuu MEXAHHIECKIX BOITH.

3ByKOBO#H pe3oHaHc.

Habmonenue CBI3H TPOMKOCTH 3BYKa H BBEICOTBI TOHA C aMIUTATYAOH B 9acTOTON KoieOaHui.

Hcenenosanne CBOHCTB ONEKTPOMATHATHBIX BOJNH: OTPAYKEHHES, IIpEIOMJICHHE, TIOAPU3ATIHS,
Inudpaknus, HHTEephepeHtms,

Tema 3. Onmuxa

['eomerpuueckas ontuka. [Ipamonuneiinoe pacnpocTpanenie csera B OmHOPOAHOW cpeme. Jlyu
crera. ToueyHbIH HCTOYHUK CBETA.

Otpaxenue cseta. 3akows oTpaxenus caeta. [TocTpoenne H300paKeHHi B IIIOCKOM 3epKae.

IIpenomienne csera. 3aKOHBI NpPeNOMJICHHS cBeTd. AGCOMOTHBIA IIOKA3aTeNb MPeNOMITEHHUS,
lonroe BuyTpennee otpaxenue. [IpeaenbHBIH YTON MOIHOIO BHYTPEHHETO OTPaKCHMUSL.

HAmenepens ceera. Cnoxkusiii cocras Genoro ceera. 1lser.

Co6uparomme u pacceusatomme mun3sL Torkas tunza. DokycHoe paccTosHHUE M ONTHYECKAs CHa

TOHKO# nmH3bL. [locTpoenne m3o0pakenuil B COBUPATONTHX 1 PACCCHBAIONIAX THH3AX. Dopmyia TOHKOH
JIHH3EL. Y BEMHUCHHE, JaBaeMOe THH3OIH.

IIpenesnl IPUMEHNMOCTH I€OMETPUYECKOT OTITHKH.

Bonrosast onrtuka. WMrTtepdepenuus csera. KorepenTHsle ucrounukm. Yemosus HabIr0 qeHIs
MaKCUMyMOB ¥ MUHMMYMOB B WHTCPQEPCHUMOHHOH KapTHHE OT ABYX CHHOA3HBIX KOTEPEHTHBIX
WUCTOUHUKOB.

Jndpaknus ceera. Jubpakuronnas pemétka. YCIoBAe HAGTIONCHMS TIABHEIX MaKkCHMYMORB TIpH
IACHUH MOHOXPOMATHYECKOI0 CBETa Ha MU PaKIIMOHHYEO PENTETKY.

[Monstpuzanus ceera.

Texnudeckme yCTpoOMCTBA ¥ IPAKTHYCCKOE NPHMEHEHWE: OYKH, nyna, (oroarmapar,

IPOCKLMORHBIN armapar, MHKPOCKOI, TEeTecKON, BOJIOKOHHAS ONTHKA, AHGPAKUHOHHAS peméTka,
TIOJTSIPOH L.

Hemonempayuu

Hpsimonueiinoe pacipocTpanerue, OTPAKEHHE U penoMieHue ceeta. ONTHYecKre NpuOOPEL
IMomnoe BEyTpeHHEE OTpaskenwe. MoJens CBETOBOIA.
Uccnenopanne cBOMCTB n306paXeHuit B INH3AX.

Mopenmu Mukpockona, TejlecKona.

Habmonenue nnrepdepeniuu crera.

Habmronenue mudpaxium ceera.

Habmonenwe mucniepcuu ceera.

TTonyuenue crexTpa ¢ MOMOITILIO TIPH3MEL

Honyuenue ciextpa ¢ momomsio audpaxmoEHOH pemETKA.
Habmonerne nongpusanyuu ceera.

Vuenuuecxuii sxcnepumenm, nabopamoprvie pabomp:
U3mepenne ToKazaTens npejloMiIeHHs CTeKTA.
Vicenenosarue CBOWCTB M300paskeHuMil B IIHH3AX.
Habmonenwne qucnepcus ceera.

Paszgen 6. OcHOBBI crrenaiLHOM TEOPHH 0THOCHTELHOCTH
'paBuiel  DPAMEHAMOCTH — KJIACCHYECKOH MEXAHHKH. Iloctynarel cnenmampHQM — Teopuu

OTHOCHTEIBHOCTH: HHBAPHAHTHOCTE MOMAYJIA CKOPOCTH CBETa B BaKyyMe, IPHHLHUI OTHOCHTENTHHOCTH
DHMmTElHA.

OTHOCHTEIBHOCTD OTHOBPEMEHHOCTH. 3aMeTeH e BpeMeHH 1 COKpaUICHHE JTHHEL
OHEPrHs W UMIIYJIBC PENATHBACTCKOMN YaCTHIILL.
CBsi3p MACCHI ¢ SHEPrucH 1 UMILYILCOM PEISITHBHCTCKOMN JACTHIIL. OHeprug moxos.

Pasnen 7. KeanTosas gpuzuka
Tema 1. Fnemenmot KeaHMOGOH OnMUKY



®oronbl. Popmyna [ranka cBs3u 3Hepruy HOTOHA C Er0 YACTOTOI. Dneprus u UMITyIsC POTOHA.

Otxperrue W mccnemoBanme (porosddexra. Omsrrer A. I. Cronerosa. 3aKomHsr (oroaddexra.

Ypagnenue Sitnmreiina aia Gorospderra. «Kpacnas rpammmnay dporoaddexra.
Hasnenwe cseta. Onsirsl I1. H. JleGe era.

XUMHYECKOE MeHCTRUC CRETA.

Texnmyeckue yeTpOHCTBA B MPaKTHYCCKOE IpAMeHenHne: GoTodneMent, POTOAATIHK, COMHETHAS
Oarapest, creToHO .

Hemoncmpayuu
Qo102 QeKT Ha YCTAHOBKE ¢ LUHKOBOI MIaCTHHOIN.

Hecnenopanue 3axonon prewmHero horoaddexra.
Cretonuon,

Conneunas Gatapes.
Tema 2. Cmpoernue amoma

Mogenb aroma Tomcona. Omsrter Pesephopna M0 paccesHurO o -9ACTHII [InanerapHas MOIEND
atoma. ITocrymatsr Bopa. M3nyuenue u nornomenue GoToHOR mpH Iepexojie aToMa ¢ OJHOTO YPORHS
SHEpruu Ha Apyrod. Bujsl cnektpos. Crekrp ypoBHEH SHEPrHM aToMa BOIOPOLA.

Bonroesie croiictea wactau. Bomaer ae Bpoitna. KopiyckymapHo-BomHOBOM Tyammsm,

CnoHTaHHO® W BEIHYKIECHHOE U3IyYeHNUE.

Texuuueckue ycTpo#cTRa M NIPAaKTHYECKOE NMPHUMEHEHHe: CICKTPAILHEI aHAINS (cmexTpockom),
a3ep, KBAaHTOBbLIH KOMIILIOTED.

Hemoncmpayuu

Mogaens onsita Pesephopma.

Onpenenesye MIUHBL BOJIHLI llazepa.

Habionenne maHeHYaThIX CIEKTPOB H3TYIEHHA.
Jlazep.

Vuenuueckuil skcnepumenm, nabopamopmuie pabome:
Habmonenue muueliyaToro crexrpa.

Tema 3. Amomuoe aopo

OKCIICPHMEHTEI, JIOKA3BIBAIONIAE CIOXKHOCTL CTPOSHHS g7pa. OTKDEITHE pAiHOAKTHBHOCTH.
OmpiTer Pesepdopna mo onpeesieHrio cocTara paamoakTUBHOrO Hanyyenus. CBoiicTra aneta-, Gera-
raMma-u3iydenus. Biusrame paHoakTHBHOCTH Ha JKHBBIE OPTaHH3MBbL

Otxpsrrie nporona u mefiTposa. Hywionsnas monens snpa Ieiizen6epra—panesxo. 3apsiz spa.
Maccosoe gueno szpa. MzoToneL.

Anpba-pacnan. DNeKTPOHHEI H
PaIHOaKTUBHOIO pacmaia.

OHeprus CBA3U HYKJIOHOB B Azpe. Sneprsie cambt. JledexT Macch! supa.

SAnepuele peakuuu. Jlenenme u CHETES sIep.

Aneprenit peaxtop. TepmosiepHeni cunTes. [Ipobnembr M IHepPCHEKTHBE SASPHOH IHEPreTUKH.
OKONOTHYECKHUE aCIICKTHI AMEPHON SHEPTETHKH.

OnemenTapable yacTuisl. OTKPLITHE TTO3HTPOHA.
MeToaer HabIIONEHHS W PETHCTPATINM 311eMEHTAPHBIX YACTHIL.
OyHaMenTanbHbIe B3auMOoaeHcTBHs. EmumeTso dusuyeckoil KapTHHBI MApA.

Texnmgeckue yeTpoHcTBa M [PAKTHYECKOE IIPHMEHEHHE: JO3UMETp, Kamepa BuiscoHa, silepHbIi
peaxTop, aromHasg 6om0a.

Hemoncmpayuu

Cu€TyuK HOHH3HPYIOIMUX YACTHIL.

Vaenuueckuii sxcnepumenm, nabopamoprvie pabomel
Hccnenosanne Tpexor yactull (110 FOTOBEIM (oTorpadmsm).

2

[MO3UTPOHHEIN Oera-pacman. ['amma-wmsayuenue. 3axon

Paznen 8. DemenTo acTpoHOMEH W acTpodU3IHKH

Otankl PasBUTHS acTporHoMAH. [IpHKIagHOe ¥ MAPOBO33PEHUECKOR 3HAUCHHE ACTPOHOMHH.

Bun 38€3nHoro meba. Co3Besaws, SpKue 38E3/(bl, IIIAHETEI, HX BHIUMOE JBHKEHIE.
ConHevynas cucTeMa.

Connue. Connewnas axrmsHOCTS, Uctounuk smeprunm Commua m 3837, 3BE3ABL HX OCHOBHBIE

XapakTCPUCTUKH. JlMarpaMma  «CTeKTPANBHEH — KIacCc —  CBETAMOCTEBY.  3BE3isl  [VIABHOM



TIOCTICA0BATEILHOCTH. 3aBUCHMOCT (Macca — CBETHMOCTEY JUIS 3BE3I TNARHOH NMOCIEIOBATEILHOCTH.
Brytpennee ctpoenne 3&3s, CoBpeMeHHEIe IPEACTABICHHS O HPOHCXOKICHNA W dBomouun ConHua u
3BE31. DTAET MHU3HA 3BE3,

Mneunsiii [lyre — mama Tamaktuxa. [lodokenue u mewxeHre Conuna B Ianaktrke. Tl
ranakTuk. Panuoranaktuin m kBazaper. UépHrie JLIPEI B A1paX ralakTHK.

Beenennasn. Pacimpenwe Beenennoit. 3akon Xa66ma. PasGeranue ranaxTuk. Teopns Bomermoro
B3pbIBa. PemukToBOC H3IydeHue.

Macuitabras ctpyktypa Beenennoii. MeraramakTika.

Hepeménnsie 1pobieMel aCTPOHOMHEH.

Yuenuvecrue nabniooenus

Habmosesust HEeBOOPYKEHHBIM TIa30M C HCIONL30BAHHEM KOMIBEOTEPHBIX NPHIOKEHHN JIg
OLpEICNCHHS TIONOXEHNAS HEOECHBIX OOBLEKTOB HA KOHKPETHYIO JATy: OCHOBHBIE cospesmus CeBEpHOro
ITOJTYIIAPUS] M IPKHE 3BE3LI.

Habmonenus B reneckon Jlyssr, nianer, Mireusoro TTyTa.

O6ob6maromee noBTOpeHue

Ponb (Gu3uku U acTPOHOMHM B SKOHOMHHYECKOHM, TEXHONOIMYECKOH, COMMANBHON M ITHYECKOH
cdepax JesTeTHHOCTH YCIOBEKA, PO H MECTO (PH3MKH H aCTPOHOMHH B COBPEMEHHON HaY4YHOM KapTHHE
MHUDa, POjlb PHUIMYECKOH TeOPHE B HOPMHPOBAHMHA MIPEICTABITCHII O PU3HIECKON KapTHHE MUpa, MECTO
(r3udeckoll KApTHHBI MEpPa B OOINEM pSIy COBPEMEHHBIX ECTECTBEHHO-HAYYHEIX IPEACTaBIEHHR O
LIpUpoJIe.

Me:xknpenMernbie CBA3H

Hsyuenne xypca ¢usukm OGasosoro ypopHs B 11 kmacce OCYIIECTBIISIETCS €  YUETOM
COACPIKATENEHBIX MEKTPEAMETHBIX CBsi3el C KypCaMH MaTeMaTHKH, OHOJIOTHH, X¥MHH, reorpadguy H
TEXHOIOIHH.

Meowcnpeoyemnvie nonsmus, CBI3AHHBIE ¢ U3YUCHHEM METOIOB HAY4YHOTO ITO3HAHMSI. SIBJIEHHE,
HayuHblH (akT, THmOTesa, (u3KvYeckas BeIMYMHA, 3aKOH, TEOpHs, HAGMIOJEHHE, AKCTICPUMEHT,
MOJIETHPOBAHKE, MOJEINb, H3MEPEHHE,

Mamemamuxa: perenne CHCTEMB! YPABHCHMH, TPUIOHOMETPHYECKHE (DYHKIMU: CHHYC, KOCHHYC,
TAHICHC, KOTaHICHC, OCHOBHOC TPHIOHOMETPHYECKOE TOXIECTBO, BEKTOPHl M HMX IPOSKIHH Ha OCH
KOOP/IMHAT, CIOKEHWE BEKTOPOB, TPOM3BOJHBIE 53IEMEHTAPHLIX (YHKIHK, NPH3HAKH IOHOGHS
TPEYIOJIbHUKOB, OLpeeIeHre IIOoMmaaH IIOCKUX GUryp i 06béMa TeL.

buonozusn: »neKTPHYCCKHE SIBICHHS B JKMBOH HPUPOJE, KONEGATETHHBIC NBIKCHUS B JKABON
IPHPOAE, OLITHICCKAE ABNCHHS B JKUBOU NPUPOLE, IEHCTBHE PaflHaliy Ha SKUBLIE OPTAHH3MEL.

Xumus: CTpoeHHE aTOMOB W MONEKYN, KPHCTAJUIMUECKAS CTPYKTYPa TBEDABIX TEll, MEXaHW3MbI
00pa3oBaHusI KPUCTAIUTHYECKOM PEILETKH, CTIEKTPATBHEIH aHAIHS3.

l'eozpapus; MarnuTHBIE TOmMOCca 3CMJIHM, 3ATEXH MATHHTHBIX pyd, (OTOCHEMKA 3eMHO
IIOBEPXHOCTH, TIPE/ICKA3aHUE 3eMIICTPICEHHIA.

Texnonozwst: JMRWHA 3NMEKTPOIEpPelad, TeHEpaTop TIEPEMEHHOrO TOKA, SIEKTPOBMTaTes,
HUHAYKOHOHHAA —1e9b, panap, pajHoOTIpHEMHUK, TENEBM30p, aHTeHHa, Tenebon, CBY-neus,
TPOCKUHOHHBIH aNlllapaT, BOJOKOHHAS ONTHKA, COHeYHas Hatapes.



ITAHUPYEMBIE PE3YJIBTATHI OCBOEHMS IIPOI'PAMMEI IO ®M3UKE HA YPOBHE
CPEAHEI'O OBLLHEI'O OBPA3OBAHMUS

Ocpoerue yueGHOro mpeamera «PH3MKa» HA YPOBHE cpegHero oomero odpazoraHus (HasoBeiid
YPOBEHB) JIOIDKHO OOECTICUHTH MOCTHKEHHE CIENYIONTHX THIHOCTHAIX, METAIPEAMETHBIX H TIpeIMETHEIX
00pazoRaTENILHBLIX PE3YIILTATOB.

JUYHOCTHBIE PE3YJIBTATBI

JImgrocTHBIE pesysbTaThl OCBOESHHS Y4eGHOTO peameTa «DU3HKaY TOIKHEL OTPAXKATH TOTOBHOCTD
H CIOCOOHOCTL O0YYAIOIHXCs PYKOBOICTBOBATECA CHOPMHUPOBAHHON BHYTpEHHEH MO3HLHCH JIMUHOCTH,
CHCTEMO# LCHHOCTHBIX OPHEHTANMH, TOMTHBHBIX BHYTPCHHUX YOEKICHWH, COOTBETCTRYIOMIUX
TPATHIIHOHHBEIM TIEHHOCTAM POCCHHCKOrO OOIMecTRa, paclIMpeHHe >KH3HEHHOTO ONEBITA W ONBITa
ACATEIEHOCTH B MPOIIECCe pealn3alud OCHOBHLIX HANIPABACHHIH BOCIHMIATEILHON ACATCIHLHOCTH, B TOM
YHCIIC B YaCTH:

1) rpaskAaBCKOT0 BOCHHTAHMSN:

chOpPMUPOBAHHOCTE TPAKIAHCKOH MOZUIMH OOYUArOMErocs Kak aKTHBHOIO H OTBETCTBEHHOTO
YJIeHA POCCHICKOro 00IIeCTBAa,

NPUAATHE TPAAMIHOHHBIX 00LIEYEI0BEUSCKHX TYMAHUCTHYECKUX M IEMOKPATHYECKUX TIeHROCTEH:

TOTOBHOCTE BECTH COBMECTHYIO NEATEIBHOCTh B HHTEPECAX TPAKIAHCKOTO OBIIECTRA, YIACTROBATE
B CaMOYTIpaBIeHUH B 00pa30oBaTeNbHON OpraHH3aIuy;

YMEHHE B3aHMOJEHCTBOBATH ¢ COMHMAIbHBIMU UHCTHTYTAMH B COOTBETCTBHM C HX (YHKIHSMH W
Ha3HAYCHHEM;

TOTOBHOCTH K TYMAHUTAPHON ¥ BOJIOHTEPCKOH NeITeIhHOCTH,

2) NATPHOTHYECKOTO BOCIATAHHMS:

ChOpMIPOBAHHOCTE POCCHICKOM MPakIAHCKOM HICHTHYHOCTH, TATPHOTH3MA,

LICHHOCTHOE OTHOINEHME K I'OCYAAPCTBEHHBIM CHMBOJAM, HOCTIKCHHUSIM POCCHMCKHX YUEHBIX B
00macTd QU3MKK ¥ TEXHHKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITHTAHNA:

cOpPMIPOBAHHOCTL HPABCTBEHHOTO CO3HAHKS, STHYECKOT0 TIOBEIEHHS;

CIOCOOHOCTD  OLEHMBATE CHTYALMIO W TPWHUMATE OCO3HAHHEIE pelUeHH, OpHEHTHPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI B ICHHOCTH, B TOM YHCIE B ISSATENHHOCTH YIEHOTO;

OCO3HAHHE IHIHOTO BKIJa B IOCTPOCHUE YCTOHIUBOIO OYIYIEro;

4) 3cTeTHYECKOI 0 BOCIIMTAHHS:

SCTETHYCCKOE OTHOUIEHME K MHpPY, BKIIOYas OCTETHKY HAYYHOTO TBOPYECTBA, HPHCYLIETO
busugeckol Hayke;

5) TpyzoBoro BocnaTanus:

MHTEPEC K pasiuuHbiM chepam TpodeccHoHanhuol NesTENBHOCTH, B TOM UHCIE CRS3AHHBIM C
(pusHKOA M TEXHUKOH, YMEHHE COBEPINATh 0CO3HAHHBIN BBIOOp Oynmymeit mpodeccuur ¥ peanusoBEBaTh
COOCTBEHHBIE KU3HECHHBIE [171aHE;

TOTOBHOCTE M CIOCOOHOCTE K OOpasoBaHHMIO M CamMo00pa3sOBaHMI0 B OOTACTH (HM3UKH HA
NPOTAKCHUY BCEH JKH3HU;

6) 3K0JOTHIECKOTO BOCIIMTAHHUSI:

C(OPMHPOBAHHOCTE  OKOMOTHYECKOM  KYIBTYPEL,  OCO3HAHHE  TIOBGAIBHOTO Xapaxkrepa
3KONOTHYECKHX Mpohiiem;

[UIAHHPOBAHUE M OCYINECTRICHWE NCHCTBUH B OKpyXKalomiel cpele HAa OCHOBE 3HAHUA HeneH
YCTOMYHBOTO pa3BUTUS YEJI0BEYECTRA;

PAclIEpEHHE ONBITA JCATEIBHOCTH JKOJOTHYECKOH HalpaBICHHOCTH HA OCHOBE HMEFOITHXCA
3HAHUH 110 QU3HKE;

7) NeHHOCTH HAYYHOI'0 MO3HAHHA:

CHOPMUPOBAHHOCTE MHPOBO33PEHMS, COOTBETCTBYIONIETO COBPEMCHHOMY YDOBHIO pa3BUTHA
busayeckoit Hayku;

OCO3HAHHE TICHHOCTH HAy4HOM JESTeNLHOCTH, TOTORHOCTE B IIPOLECCE M3YUYEHUS (QUIAKH
OCYIIECTBILITE HPOCKTHYIO M UCCIENOBATENBCKYIO AESTENLHOCT MHIHBHIYAIBHO B B IPYIIIC.



TPHHUMATH LEH COBMECTHOM AesTeNHHOCTH, OPraHH30BLIBAT: H KOOPIHHHPOBATE JTEHCTRAT 110 &
AOCTHIKCHHIO: COCTAaBJIATL TTAH NCHCTBHM, DACTIPENENSTE pONM ¢ VUSTOM MHEHHI YIACTHHKOB,
00CyKIaTh Pe3yIbTATH COBMECTHOM PABOTLI:

OUCHUBATL Ka9IECTBO CBOCIO BKTAaNa M KAKAOIO YYaCTHHKA KOMAHABI B OOMIMH pe3yisrar 1o
pa3pabOTaHHBIM KPHTEPHAM;

TIpE/UIaTaTh HOBBIC IIDOCKTHI, ONCHHMBATE HIEH C TO3WUHH HOBH3HEL, OPHIHHATBHOCTH,
MIPAKTHYCCKOHA 3HAYUMOCTH,

OCYHICCTBILTE  IIO3UTHBHOE CTPATEIHMYECKOS TOBEAEHHE B PAa3IUYHBIX CHTYalMsX, HPOSBISTH
TBOPYECTBO B BOOOpaxkeHue, ObITh HHUITHATABHEIM.,

PeryasiTusueie yHuBepeanbable yaeGHbIE XeHCTBHS
Camoopranusanus:

CaMOCTOATC/ILHO OCYTIECTBIATE IO3HABATENBHYIO IEATEBHOCTD B 00JIaCTH (WH3HKH H ACTPOHOMMH,
BBUIBJIATE MPOOTEMEL, CTABUTE U JOPMYNHPOBATE cOOCTBEHHBIE 3014,

CaMOCTOATENIBEHO COCTABIIATS IL/IaH PEIeHrs PAacYETHBIX M KaYeCTREHHBIX 3a4a4, IUIAH BHINOTHEHES
TIPAKTHYECKOH PabOThl ¢ yIETOM HMEIOLIMXCS PECYPCOB, COBCTBEHHBIX BO3MOKHOCTEH 1 [PeIIIOYTEHHH;

JlaBaTh OICHKY HOBBIM CHTYATTHSIM,

PaclivpsTh PAMKY y3eOHOTO IPe/IMeTa Ha OCHOBE JIMMHEIX TPeTTOUTCHHIL;

JIENATh OCOHAHHEI BHIOOP, apryMCHTHPOBATE €ro, Opars Ha celsl OTBETCTBEHHOCTS 34 PELICHHE,

OLICHHBATD TPHOOPETEHHBIN OTIBIT;

CMOCOOCTBOBATE (POPMEPOBAHUIO W MPOSBICHIIO JPYAHLMH B OBTACTH (GH3HKH, TOCTOAHHO
[OBBINATE CROH 00paz0BATENLHEIH U KYIETYPHBIH YPOBEHB.

CaMOKOHTPO.IB, IMOUHOHANLHBIN HHTE/LICKT:

AdBarb OLCHKY HOBBIM CHTyalUsIM, BHOCHTh KODPEKTHBEI B JIeATeThHOCTH, OLCHUBATE
COOTBETCTBHE PEIYNBTATOB LICIISIM;

BIIAACTE HABLIKAMH TNO3HABATCIBHON pEeQUEKCHH KaK OCO3HAHWA COBEPIIAGMBIX NEHCTBHH H
MBICTHTETLHBIX IIPOLUECCOB, HX PE3YIBTATOB X OCHOBAHMIA,

HCIIOJIE30BATE TIPHEMBI PedIICKCHH /7Sl OEHKH CHTYALHH, BEIOOPA BEPHOT'O PeLeHHs:;

YMETE OLCHUBATE PHCKH W CBOEBPEMEHHO TIPHHMMATE PELUEHHS [0 WX CHIKECHHIO,

NpPHAMATE MOTHBBI U APTYMEHTHI APYIHX IIPX aHATH3€ PE3YIbTATOR JeSTENFHOCTH:

IPUHEMATH Ce0s, OHMMAas CBOW HENOCTATKM M JOCTOMHCTBA,

NPHHMMATD MOTHBbI U APTYMRHTEI APYTHX IIPH AHAITH3€E PE3yJIbTATOB JeATeTbHOCTH,

[PH3HABATE CBOE TIPARO M IPABO IPYTHX HA OLIMOKH.

B mportecee 0CTHIREHNS THYHOCTHBIX PE3YTRTATOB OCBOCHHS [POrPaMMBI 110 (PU3UKE 1JIsL YPOBHSI
CPEHCIO 00mero o0pasoBanus y O0OYYArOmMuXCs COBEPUICHCTBYETCS 3MOLUHMOHAILHBIN HHTEINEKT,
OpeanonararoIui cOpMHPOBAHHOCTE!

CaMOCO3HaHHS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOLMOHANBHOE COCTOSHHE, BUIETH
HATPABIICHUS PASBUTHA COOCTBEHHOM SMOTIMOHATBHOM cdepsl, GBITH yBepeHHBIM B cebe;

CaMOPETYTHPOBaHKA, BKIIOYAIOIIEr0 CAMOKOHTPOIb, YMEHHE PUHUMATE OTBETCTBEHHOCTD 3a CBOG
TOBENICHHE, CIIOCOOHOCTH afaNTHPOBATLECH K SMOIIHOHABHEIM H3MEHEHHIM U TPOSIBISATE THOKOCTH, OBITH
OTKPBITEIM HOBOMY;

BHYTPCHHEH MOTUBAIME, BKIIOYAIOMEN CTPEMIICHUE K JOCTIIKEHHIO Neld H YCIIEXY, ONMTHMH3IM,
HHUIIHATUBHOCTB, yMCHHE JEHCTBOBATL HCXO/S U3 CBOMX BOIMOMKHOCTER;

SMIATHH, BKIFOYAIOLIEH CLOCOOHOCTh MOHUMATE IMOIMOHAIBHOE COCTOSIHEE JPYTHX, YUHTHIBATH
€T0 IPH OCYILECTRICHAH OOIEH s, CII0COBIOCTh K COYYBCTBUIO H COTEPEIKHBAHMTIO; -

COLHMATBHBIX HABBIKOB, BKIOTAIONIHX CIIOCOOHOCTE BHICTPAMBATH OTHOLIEHHS C PYTHMH JIOABMIE,
3a00THTBCS, IPOSBTIATE HHTEPEC H PA3PENIaTh KOH(IMKTLL

IIPEMETHBIE PE3YJIbTATHI
K xoniy o6yuenus B 10 knacce mpeamMertsie Pe3yIbTAThI Ha 02a30BOM YPOBHE AOIDKHBI OTPAXKATH
CHOPMUPOBAHHOCTE ¥ O0YYAIOLIMXCS YMEHHH:
ICMOHCTPUPOBATE Ha MPUMEpax PoNb H MECTO (usuku B GOPMHPOBAHMM COBPEMEHHOMN HAYIION

KapTHHBI MHpd, B Pa3sBUTHH COBPEMCHHOM TEXHMKH W TEXHOJOIMH, B IPaKTAYECKOH ICSTCIBHOCTH
TEOJTEH



METATIPEJMETHBIE PE3YIbTATEI

IoznagarennHbie yRABEpcaIbLADIE yaeGHbIc el cTRAN
basossie Jormyeckne gelicrBun:

CaMOCTOATENBHO QOPMYITHPOBATD U AKTYAIM3UPOBATE IPOBIEMY, PAcCMaTpUBATEL €8 BCECTOPOHHE;

ONPEIE/IATE MENMH ASSTEIEHOCTH, 3a1aBaTh NapaMeTPbl H KPHTEPHH WX HOCTHIKCHHS,

BBIABJIATE 32KOHOMCPHOCTH U IPOTHBOPCYMS B PACCMATPHUBAEMbIX (DU3UYECKUX STBICHUIX;

paspabateiBaTh ILUIAH PELICHHS TPOOTEMEl ¢ YUETOM AHATA3A HMCFOTIHXCS MaTepHaNbHBIX |
HEMaTepUAIbHBIX PECYPCOB;

BHOCHTE KOPPCKTHBEL B IESTENBHOCTE, OLCHUBATE COOTBETCTBHE PE3yJBLTATOB LIEJISM, ONEHHRAT
PHCKH NOCTEICTBHH NEATC/ILHOCTH,

KOOPJAMHHPOBATH M  BBIIOJHATE pabOTy B  YCIHOBHAX PeaJbHOTO, BHAPTYAIBHOLO |
KOMOMHMPORAHHOI'O B3aUMOIEHCTRIS;

PA3BUBATE KPEATHBHOE MBIIIUICHUE IPA PELISHIH JKH3HCHHBIX [IPOOTEM.

bazosbie HecieoBaTehCKIE NEHCTRHAS:

BITA/IETh HAYYHOH TEPMUHOIOTHEH, KITFOYEBEIMH NOHATHIME H METONAMH (GH3HUECKOH HAYKH;

BIa/IeTh HABBIKAMH Y4eOHO-HCCIENOBATENBCKOH M IPOCKTHON JEATENHHOCTH B 0014CTH (JU3UKH,
CTOCOGHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTENBHOMY TTOUCKY MCTONOB PEUICHUS 3a7ay (pU3MIECKOro
COAEPKaHHS, TPHMEHCHHIO PA3IIMIHBIX METONOB IO3HAHUS;

BIACTE BUJAMH  JIEATCILHOCTH MO TIONYYEHWIO HOBOTO 3HAHHS, €r0 HHTEPIpPETALHH,
[Ipeobpa3oBaHMIo U LPUMEHEHHIO B PA3NMYHBIX YUEOHEIX CHTYALMSX, B TOM YMCITE NP CORZTAHUH
y4cOHBIX MPOEKTOB B 06NacTH (QU3MUKK;

BHUBIATD NPUYHHHO-CICACTECHHBIE CBA3H M aKTyalH3HPOBAaTEH 3a4ady, BHIIBHIATH IHIIOTE3Y €6
PEIEHNS, HAXOIUTL APIYMEHTHI JNS JOKA3aTe/LeTBA CBOMX YVTBEPKACHHUI, 341aBaTh TapamMeTpsl u
KPUTEPHH DEITEeHNUS;

GHAIM3HPOBATE TONYYCHHBIC B XOJE PEICHAS 3aJa4d pPe3yIbTaThl, KPHTUYECKH OICHHBATE HX
AIOCTOBEPHOCTE, IIPOTHO3HPOBATE U3MEHEHHE B HOBLIX YCIOBHAX;

CTaBUTH W (POPMYTMPOBATE COOCTBEHHBIE 3aiaul B 06Pa30BATeTBHON NESTENBHOCTH, B TOM UHCITe
IOPH A3yYCHIUH (PU3UKH;

AaBaTh ONECHKY HOBBIM CHTYALlMsIM, OIIEHUBATE TPHOOPETEHHEIN OMEIT;

YMETB [IEPEHOCUTE 3HAHKS TT0 (PU3NKe B IPAKTHIECKYIO OONACTE JKH3HEEI TS/ ILHOCTH,

YMETb HHTETPHPOBATH 3HAHUS M3 PA3HBIX NPESAMETHBIX 00IaCTElH;

BBIABUIATH HOBBIC HIEH, TIPEIUIAIATE OPUIMHATBHEIE OIXOMEL U PELICHHS;

CTaBATH OPOOICMBL U 3aIaYH, OTYCKAKLIAE ALTEPHATHBHbIE PEICHHS.

Padora ¢ nndopmanmeii:

BIAZICTh HABBIKAMM MOJIy4eHHA WHPOpMALHM QUIHIECKOTO CONCPIKAHUS U3 UCTOUHUKOR PA3HBIX
THIIOB, CaMOCTOATENBHO OCYLICCTBIATh MOWCK, AaHald3, CHCTEMATH3alMi0 W MHIEPIPETAIIHIO
HHOOPMAITHE PAa3THIHEIX BHAOB M HOPM IPEACTABTEHHS:

OLICHMBATH JOCTOBEPHOCTE HHMOPMALHH;

HCTIOMB30BATE  CPEACTBA MH(OPMALMOHHBIX M KOMMYHMKALHOHHBIX TEXHOJOTMH B pelNeHuH
KOPHWTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTaHH3aMOHHBIX 3a7a4 ¢ cobmogeHueM TpeboBanmit
SPrOHOMUKH, TEXHHKH OE30MACHOCTH, I'MTHEHBI, PeCypeocOepeskeHts, MPaBOBHIX W STHYECKHX HOPM,
HOPM HH(pOpMaLMOHHOM Ge30macHocTH;

CO37aBaTh TEKCThI (U3MHUCCKOTO COMEPIKAHES B PasIMYHBIX (GOPMATAX C YUBTOM HA3HAUEHHS
HH(OPMAIAK U LHENEBOH ayIHTOPHHE, BEIGUPAS ONTHMATBHYIO (bopMy IpencTaBICHAS W BH3YATH3AIHHE.

KovMmyHuKATHBHBIC VHHBEpPCAIbHBIE YieOHbIe JelicTBHS:
OCYIIECTBIATH OOIUCHHUE HA YPOKaX (H3UKA H BO BHEYPOUHOM NESTENBHOCTH
Paclio3HaBaTh NMPEITOCHIIKY KOHQIMKTHBIX CHTYAAN i CMAr4aTh KOHMIHKTEL,
Pa3BEPHYTO M JIOIMYHO H3/AraTh CROIO TOUKY 3PEHHSA C HCITONB30BAHKEM SI3HIKOBBIX CPeJCTB;
HOHHMATL ¥ HCITOTB30BATH NPEUMYIECTBA KOMAHIHOM M MHAWBHJTYATBHOM PaGoTh;
BbIOMpAaTh TEMAaTHKy W METOHBL COBMECTHBIX felCTBHi c y4€TOM OOIMMX WHTEPECOB M
BO3MOYKHOCTEH Ka3KI0r0 4iIeHA KOJNCKTHRA,



YIMIBIBATE TPAHULEL HPHMCHEHMS W3YYCHHBIX (U3AYECKHX MoOueieil: MarepuanmbHAs TouKa,
MHEPUHUATbHAA CHCTCMA OTCYETA, abCOOTHO TBEPIOE Teo, MACANLHBIA Ta3, MONEIM CTPOSHHS Ta3os,
KUAKOCTEH M TBEPABIX TCJI, TOIEIHBIH SICKTPHYCCKUI 3apsl IPH PEILCHHH QUIMUECKIX 3a1ay;

PacHo3HABATE (pHU3MUecKue sBIEHHA (ITPOTECCh) H OGBICHITE MX HA OCHOBE 3AKOHOB MEXaHHKH,
MOIEKYIAPHO-KMHCTUIECKOH TEOPHH CTPOCHMS BEIECTBA W SMEKTPOAHHAMUKH: paBHOMEpHOE H
PABHOYCKOPEHHOE NPSMOIMHEHHOE ABMAKCHHE, CBODONHOE MameHHE Tes, HBHXKEHHE TIO OKPYKHOCTH,
MHCPLAS, B3AaHMOJICHCTBHE TeiI, Tu((Dy3usa, OPOYHOBCKOE [ABUIKEHHE, CTPOCHHS JKHUAKOCTEH M TBEPIBIX
Tel, M3MCHCHHe OObEMA Tel Npu HarpeBaHud (OXTAXKICHWH), TEIJIOBOE PaBHOBECHE, HCIApEHUe,
KOHZCHCANNS, TITABICHUC, KPACTAIUTH3AINS, KUIEHUE, BIAKHOCTS BO3AYyXAa, IOBLILECHHE NaBTeHHS ra3a
IPH CTO HAIPCBAHUK B 3aKPBITOM COCYIE, CBSA3H MEXIY MapaMETPaMi COCTOSHHSA ra3a B H30IPOLECCaX,
JNIEKTPHU3AIAS TEN, B3aUMOCHCTBHE 3apsSI0B;

OIHCHIBATE MCXAHMHYCCKOE JIBWIKCHHWE, WCHONIB3YS (U3MYECKHE ReTMUMHEL KOOPAMHATA, MyTh,
TICPCMCIICHHE, CKOPOCTB, YCKODCHME, Macca TeNa, Cuia, HMIYIEC Tena, KHHETHHYECKas SHEprus,
NOTEHTHANbHAA SHEPIUsl, MEXAHHICCKAs padoTa, MEXaHMIecKas MOLIEOCTh, NPH OMHCAHIH [IPABUIBHO
TPAKTOBATh (PU3HYECKME CMBICI HCTIONB3YSMBIX BCIMYMH, MX OBO3HAYCHHS W CLIUHULEI, HaXOIUTh
(hopMmyJIbL, CBABIBAIOLIAE TAHHYIO DUIHUECKYIO BENTHUMHY C NPYIHMMH BEJIHYHHAMIY,

OTIMCHIBATE HSYYCHHbIC TEMUIOBBIE CBOHCIBA TEN W TEITOBBIC SBICHUS, WCHONB3YS (DH3HUCCKHUC
BCTHYMHBL: JIaBIICHAE Taza, TEMIEPATYpa, CPENHAS KHHETHUECKAs OHEPTHs XAOTHYCCKOrO ABHKEHES
MOTEKY T, CPEAHCKBAAPATHIHAS CKOPOCTh MOJIEKYIl, KONHYECTRO TEILIOTHL, BHYTPEHHAS SHEPrHs, pabora
rasa, KOoQQHIMEnT TONE3HOro AeHCTRES TETTIOBOIO ABUIATENS: IPH ONMHCAHWY NPABHIBHO TPAKTOBATH
(prsnYeCKME CMBICIT HCTIOTB3YEMBIX BEIHYHH, WX OBO3HAYCHHS W eMUHAIBl, HAXOMHTE (GopMyIIHI,
CBA3BIBAIOTINE JAHHYIO QDU3MYECKYIO BEIHUMHY C IPYTHMH BETHIHHAM:;

OIMCRIBATL ~M3YYCHHBIC OJJICKTPUYECKHE CBOMCTBA BEIIECTBA U OJJICKTPUUYECKHE  SBIEHUS
(TpOIECCET), HCHOMB3YS (HIUUECKHE BEIAYUHED ONMEKTPHYCCKUI 3apsifi, ONEKTPHYECKOE IOJIE,
HANPSKCHHOCTD MO, NOTCHLMAN, PA3HOCTh IOTCHLUATOB; TIPH ONMCAHHH IIPABHILHO TPaKTOBaTh
(husmdecKuil CMBICT HMCTIONB3YeMbIX BETHYHH, WX OOO3HAUCHUS H €MAHUIBI; YKa3bIBaTL (DOPMYITEL,
CBASLIBAFOTIHE JaHHYIO QHU3HIECKYIO BEIMYMHY ¢ APYTHMH BeTHUAHAME;

aHANA3MPOBATE (DU3MYECKUE TPONECCH! U SBIEHHUS, HCTIONB3YS (DA3UUCCKHE 3aKOHBI M TIPHHIIALLBL
3aKOH BCeMHPHOTO TaroTenns, 1, 11 u III 3axomsr HeroToHa, 3aKOH COXpaHeHHs MeXaHHYECKOH SHEPIruH,
3aKOH COXpaHeHMs MMIYJbLCa, NPHHITHI CYNCPLIO3UIMK CHI, MPHHLUUI DABHONIPABHS HHEPITHATEHEIX
CHCTCM OTCHETA, MONCKY/ISIPHO-KHHETHYECKYH) TEOPHIO CTPOEHHS BENIECTBA, IA30BBIC 3AKOHLI, CBI3D
CpEeNHel KHHeTUYECKOH SHEPTHHM TEeIIOBOrO ABMKEHHA MONEKYI ¢ a0COMIOTHON TEMIIEPaTY PO, NepBbIi
3aKOH TEPMOAHHAMHIKH, 3AKOH COXPAHEHHS dIEKTPHYECKOT0 3apsiia, 3akon KymoHa, mpy sTOM pasimaars
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €rO MATEMATHUECKOE BEIPAXKEHHE MU yeiosus (rpaHuiel, obnacty)
IPAMEHUMOCTH;

OOBACHATE OCHOBHBIE TPHHIMIE! JeHCTBAA MammH, OpUGOPOB M TEXHHYECKHX YCTPOMCTB;
PpasiiEdaTh yCNOBHA HX OE301aCHOTO HCTIOMBE30BAHKS B IOBCEIHEBHON KH3HIL

BRIIOJNHATL  OKCTICPHMEHTBl 1O  HCCEJIOBAHWIO (DM3UYECKMX SBICHWH W TIpomeccoB ¢
UCHOJIL3OBAHMEM TIPAMBIX 1 KOCBEHHBIX H3MEPCHHEL, IIPHW 5ToM (OpMyIMpoBaTh mpobnemy/3agady u
THIIOTE3Y yIEOHOTO 9KCIEPUMEnTa, COOMPATh YCTAHOBKY M3 IPEMLIOKESHIOTO 000pyIOBaHHSA, IIPOBOINTE
OILIT H (OPMYITHPOBATEH BLIBOIHI;

OCYLICCTBIIATE TPSMBIC M KOCBEHHBIE M3MepeHusi (GUSHYECKMX BEIMYMH, IPH JTOM BHIOHpATH
ONTHMANLHBIE CIOCOD W3MEPEHHS H WCIONB30BaTh M3BCCTHBIE METOMBI OLCHKH HOI'PELTHOCTEH
HM3MEPEeHNIA;

HCCICAOBATE 3aBUCHMOCTH MEKAY (H3HYECKMMH BENHUMHAMH C MCIONL30BAHUEM HPIMBIX
M3MEPEHHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATE Pe3yibTaThI HOJIYYEHHOH 3aBHCUMOCTH
(pr3MYECKHIX BENWIHH B BHIE TAGIHI| B IPAdUKOR, ETATH BHBOIL! 110 pe3yabTaTaM HCCIeI0BaHMs;

COOMONATE IpaBuiIa GEe30MACHOrO Tpya TIPH NPOBCLACHUH HCCIEIOBAHHH B pamkax yueOHOIro
OKCICPUMEHTA,  y4eOHO-UCC/ENOBATENFCKOH M NPOEKTHOM  MESTENBHOCTH C  HCIONBIOBAHHEM
H3MEPUTCIILHBIX YCTPOHCTB 1 1aO0OpaTOpHOTO 060pYA0BAHMS;

pemaTh pacu€THBIE 33MaYH C FBHO 3aJ@HHOH (BH3HYCCKOH MOJIC/IBIO, UCTONB3YS (DH3MYCCKHUE
SaKOHBL W IPHHUKIEL, HA OCHOBC aHAM3a YCIOBHS 3ala4d BHIOMPATH (H3MYCCKYIO MO, BEUIETTH
dusideckue BeNHIHHLL B HOPMYTTEL, HEOGXOMEMBIE TS 68 peUIeHus:, [IPOBOJIHTE PACYETHI H OLIEHUBATE
PCAIBHOCTD MOMYIEHHOIO 3HAYEHNS QH3HUECKOM BEITHYHHET;



pCHIaTe  KAYCCTBCHHbIC 3a/1a9W: BBICTPAMBATH JOTHYUCCKH HETIPOTHBOPCUHBYIO  IENOYKY
PacCyKICHHI ¢ ONOPOH HA H3YYCHHBIE 3aKOHEL, 38KOHOMEPHOCTH ¥ (PU3HYECKHE SBIICHHS;

HCTIOTIR30BATE NIPU pelieHH: yuIeOHBIX 3a7a9 COBPEMEHHEIE WH(OPMAMOHHEE TEXHOIOTHH I
TIOHCKa, CTPYKTYPHPOBaHWA, MHTCPIPETAlMH M I[PEACTABICHAS YyueOHOH U HAYYHO-IIONYIAPHOIK
UH(OPMAIMK, TONYYCHHOH M3 DPA3THYHBIX MCTOYHHKOB, KPHTHYSCKH AHAIM3HPOBATH MOJIYYacMYHO
nH(pOpMaLHIO;

MPUBOIATE IIPHMEPBI BKJIA/A POCCHICKIX H 3apy0eXKHBIX yYEHBIX-QHIHKOB B Pa3BUTHE HAVKH,
O0BSCHEHHE TIPOTIECCOB OKPYIKATOTIETO MHUPA, B Pa3BUTHE TEXHUKU H TEXHOIOTHIA,

HCLOJIB30BATL TCOPCTHUYCCKUE 3HAHHA 10 (U3HKE B TIOBCENHEBHOHN JKH3HH IUII ODCCHEUCHWS
0e30I1aCHOCTH TIpu OOpALIenHn c IpHOOPaMH W TEXHHYECKHMH YCTPOMCTBAME, IS COXpaHeHHs
3/T0POBES U COOITIOIEHUS HOPM IKOJOTHIECKOrO MOBEIEHNS B OKpyJKalollel cpese;

paboTaTh B IPYTITIE C BBUIONHEHHEM PA3IHYHbIX COMMATHHEX POJICH, [IAHHPOBATE paboTy IPYIITHL
PalliOHATBHO PACHPEAC/IATh O0S3aHHOCTH U IUTAHHPOBATH LEATEILHOCTS B HECTaHIAPTHBIX CHTYAMSX,
dJICKBATHO OLEHHMBATE BKIIAZ KAXKIOTO U3 YY44CTHHKOB TPYTIINEL B PELICHUE paccMaTpUBAEMOM ITPOBIEMEL,

K xouuy obyyenns B 11 kaacce mpenversbic PE3YNLTATEI HA DA30BOM YPOBHE JOIDKHBL OTPAKaTh
chOpMAPOBANHOCT Y O6YJAIOITHXCS YMEHHUIL:

ACMOHCTPHPOBATE HA IPHUMEPAX PONb K MECTO QH3HKH B (DOPMHPOBAHUE COBPEMEHHO Hay4YHOH
KapTHHBl MHUpa, B DasBHTHH COBPECMCHHOH TEXHMKH H TEXHOJNOTHH, B IIPAKTHUECKON AeSTEILHOCTH
TEOJICH, LEIOCTHOCTD ¥ SAUHCTBO (I3HIeCKOM KapTHHBI MUPAa;

YYUTDBIBATH FPAHUIBI NPAMEHEHHS M3YUCHHBIX (DH3WYECKUX MOIENeH: TOYCTHEIH SICKTPHYECKIHT
3apsil, JIyd CBETA, TOUSUHBIH MCTOYHHK CBETa, ANCPHAM MOJETh aToMa, HyKIOHHAS MOJENh ATOMHOLO
A7Ipa IIPH PEIERNH PH3MUCCKHUX 3371,

Paclio3sHapaTh (YM3MYECKHC SBNEHHS (IPOLECCH) W OOBSCHSTL HX HA OCHOBE 3aKOHOB
JICKTPO/IMHAMUKE. M KBAHTOBOH ~(HM3HKH: ONEKTPHYECKas TPOBOJHMOCT, TEMIOBOE, CBETOBOE,
XUMHHECKOS, MATHHTHOC ACHCTBHS TOKA, B3aUMOJEHCTBHEC MATHMTOB, DJIeKTPOMAIHHTHAA HHIYKIIHS,
ACHCTBHE MArHUTHOTO TIONS HA TPOBOJHUK C TOKOM W ABMXYIIIMACS.  3apsif], DIEKTPOMATHHTHEIE
KoneOaHHs W  BOJHBL, NPIMOTHHEHHOE PaCIpOCTpaHEHHE CBETA, OTPaXKEHHE, IPETOMIICHHE,
MHTep(hepenns, AHPPaKINg U NONIPH3AIMS CcBETA, aacnepens cseta, botoonmexTprueckuii sddext
(oroodert), creToBOE HABNEHHE, BO3HHKHOBCHHC JMHEAYATOTO CNEeKTpa aroMa BOJOpona,
CCTECTBEHHAs M UCKYCCTBEHHAN PaIHOAKTHRHOCTE,

OMHCBIBATL  M3YYCHHBIC CBOHCTBA BemIECTBA (PNCKTPHIECKHE, MATHHTHBIC, ONTHIECKHE,
HJIEKTPUYCCKYIO MPOBOIMMOCTE PA3THYHEIX CPEH) H STEKTPOMATHUTHEIE SBICHHS (Ipomeccsl), HCIHONB3Y4
(usHYeckre BeNMTHHEL: DIEKTPHUYCCKHH 3apsy, CHia TOK&, SNEKTPHYECKOE HALPSIKEHHE, HIEKTPHYECKOe
COIPOTHBIICHUE, PasSHOCTL IIOTEHIMAIIOB, SIEKTPONBIKYINAS CHIIA, PA6OTa TOKA, HEAYKIMUS MaTHUTHOTO
Tom, cuita Amnepa, cruia Jlopemiia, HHIYKTHBHOCTE KaTyImky, SHEPIUA 3JCKTPHIECKOro U MarHATHOTO
HOJICH, TIEPUOL M YacTOTA KONeOAHME B KONEOATSIBLHOM KOHTYpe, 3apsi W CHjla TOKa B TIpoLEcce
TApMOHHICCKHX 3NEKTPOMArHHTHBIX Konebanuii, OKYCHOE PACCTOSHUE W ONTHYUSCKas CHA JIMH3EL, TIPU
ONMCAHMK NPABHJIBHO TPAKTOBaTh (DU3UYECKHI CMBICH HCIIONB3YEMBIX BETUYMH, WX OGO3HAUCHHS B
C/IAHANBL,  yKasblBaTh (POPMYIBL, CBASKIBAIOIIHE JAHHYID (DUIHHECKYIO BEIHYUHY C [OPYTHMH
BETMYHHAMMU;

OMHMCBIBATL U3YHCHHBIC KBAHTOBBIC SBICHHS H IPOLECCHl, HCHONB3YS (DH3MUECKUE BEITMUMHEL:
CKOPOCTD SCKTPOMATHUTHBIX BOJIH, JUIHHA BOIHEI M YACTOTA CBETA, SHEPTHS H MMITYIIEC Goromna, nepuon
TOJypachana, SHeprus CBA3H aTOMHBIX Aaep, IPH OIHCAHKEY NPABHIILHO TPAKTOBATH (hH3HYECKHH CMBICIT
HCTIONB3YEMEIX BEIIHIMH, X 00OSHAYCHHS M SAMHULBI, YKA3BIBATE (OPMYIILL, CRAIBIBAIOLIHE JaHHYIO
(hU3HYECKYTO BEMMYMHY C IPYTAMI BCIIMIHHAMY, BEISHCILITE SHAYCHHE (pr3rgecKoii BeUUnHb;

AHAIIM3HPOBATH DU3MYECKUE TIPOTECCHL U SIBICHHS, HCTIONB3Ys (PU3HICCKAE 3aKOHbBI U [IPAHIHTIE:
3aK0H OMa, 3aKOHEI IIOC/IE/IOBATEIHOTO | MAPAIICIbHOI0 COSTHACHIS HPOBOAHMKOB, 3aK0H JDKOYIIsI—
Jlenmia, 3aK0H 3MEKTPOMATHHTHOMN HHAYKIMH, 3aKOH IMPAMOIHHEHHOTO PACHPOCTPAHEHHS CBET4, 3aKOHE!
OTPOKCHHA CBCTA, 3AKOHELI TPEIOMICHWS CBETa, ypaBHEHHe DWHIITEHHA UL doroaddexra, zaxon
COXPAHCHHS IHEPIHU, 3aKOH COXPAHCHHS HMITYThCA, 3aKOH COXPAHEHHS 3J1EKTPUIECKOT0 3apsa, 3aKoH
COXPAHCHHUS MACCOBOTO YHCIA, IOCTYIAThl bopa, 3aKOH paaMoaKTHBHOIO pacraja, TIPH 3TOM pa3andaTth
CJIOBECHYHO (hOPMYJIHPOBKY 3aKOHA, €I0 MaTeMaTIHeCKoe BEIDOKEHNE U YCIOBHA (TpaHUIBI, 061acTH)
IPUMCHUMOCTH;

OUPCAC/AT, HAMPEaBICHUE BEKTOPA HHAYKIMH MATHHTHOLO NOJsS IPOBOTHHKA C TOKOM, CHITHI
Awmmepa 1 cunsl Jlopenna;



CTPOHUTE U OIMCBHIBATE H300PAKEHHE, CO3AABAEMOE MITOCKUM 3CPKANOM, TOHKOM JIMH3OM;

BBITIONHATD  OKCTICPUMEHTBI 10  MCCICHAOBAHMIO (DH3HYCCKMX SBICHUN u TIPOIECCOB €
UCIOJIP30BAHHEM NPAMBIX H KOCBEHHBIX FM3MEPCHHH: MPH 3TOM (opmynuposate upobiremy/3amady u
THIIOTE3Y y4IEOHOTO SKCIEPUMERTA, COGUPATE YCTAHOBKY U3 IPEJITOKECHHOr0 050PY/I0BAHTSL, IIPOBOIHT
OTBIT ¥ HOPMYTHPOBATE BBIBOILL;

OCYINECTBIATE TIPAMBIE M KOCBEHHBIE W3MEpPCHHS (GH3WYCCKUX BEIIMYHH, IpPH 3TOM BbIOHPATH
OLUTHUMAILHBIH CTMOCO0 H3MEPeNMs W HCHONL3ORATE HIBECTHLIE METOMBI OLNCHKE HOTPEITHOCTEH
HB3MEPEHHit;

HCCIIENIOBATE 3aBUCUMOCTH (DH3HYCCKHX BEIMYHH C UCHOIb30RAHUEM IPSIMBIX H3MEpEeHuUit: npu
OTOM KOHCIPYHPOBATB yCTaHOBKY, (MKCHpPOBATE DPE3YNLTATHI IIONLYYECHHOW 3ABHCHMOCTH (QusuTecKux
BETHIHH B BH/IC TAO/IMI X TPA(QHKOB, [eIIaTh BLIBOAKL 110 Pe3yIETATAM HCCIEIOBAHMS,

co0mroziaTe Mpaemna Ge3omacHoro Tpyzaa TpH TPOBEACHUH HCCIIENOBAHWH B paMKax y4eGHOTo
OKCHIEPHMEHTE,  yIeOHO-HCCIENOBATENBCKOM ¥ [POEKTHON  NESTEABHOCTH ¢ UCIIOIB30BAHHEM
H3MEPHTENBHBIX YCTPOHCTB H Ta00PATOPHOT0 060y I0BAHHSL;

PelaTL PACYETHEIC 3a[aYM C SBHO 3aJaHHON (H3HYECKOH MOJENbIO, HCLOIB3Ys (H3HTecKue
3aKOHRI M TIPUHIUIIBL, HA OCHOBC aHATH3a YCIIOBHS 3ajlayd BHIOMpaTh (PU3AYECKYIO MOJENb, BBLISISTE
dusHyeckue BenmanHb 1 QOPMYIIBL, HEOGXOMUMERE LI €& PELIEHHS, IPOBOAMTE PacIéThl H OLCHHBATH
PEaIbHOCTD TIOMYYEHHOI'O 3HAYEHHS DHU3HYSCKON BeTHIHHbL;

PCIIAT:  KAYeCTBCHHBIC 3a1a4d: BBICTPAHBATh JIOTHYECKU HEIPOTHBOPEUMBYIO  LENOYKY
PACCYKIEHAH C OIOPOii Ha H3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH 1 QU3HYecKue IBIEHHS,

HCIOIL30BATh NMPH PCLICHUH yIeOHbIX 3a1a9 COBPEMEHHBIC UHGOPMAIHOEHbBIE TEXHOTOTHH st
TIOHCKa, CTPYKTYPHPOBAHHSA, WHICPIPETANMA W IIPEACTABICHHS Y4eOHOH u HaY9HO-TTOTY ISIPHOM
HH(OPMALIUY, TIONYUEHHOH H3 Pa3IIHYHBIX HCTOYHAKOB, KPUTHYECKH AHATHIHPOBATEH IOy YaeMyro
AHDOPMALHIO;

OOBACHATD LPHHIAIGI JeHCTBHS MAIHH, IPHOOPOB M TEXHHYCCKHMX YCTPOMCTB, pasid4arh
YCIIOBUS HX HE30TIACHOTO HCIONL30BAHES B TIOBCETHEBHOM KU3HMU,

TPHBOIUTE LIPUMEPEI BKJIaJia POCCHHCKAX U 3aPYOEXKHBIX YUSHBIX-(DUIUKOB B Pa3BUTHE HAYKH, B
OOBACHEHHE TIPOLECCOB OKPYKAIOIIETO MUDA, B Pa3BUTHE TEXHUKH U TEXHOIOIHi;

UCIIOJIL30BATE  TCOPETHECKHE 3HAHMS [0 (QH3UKE B IMOBCEAHEBHOM SKH3HM Ul OOCCHETEHus
0e30MacHoCTH TpH  o0pallenHn ¢ OpuOOpPaMH ¥ TEXHHYECKUMH yCTpOHCcTBaMH, ISt COXPaHEHHUS
37IOPOBBSL ¥ COOIIONEHHS HOPM 3KOJIOTHIECKOTO IIOBEICHIUS B OKpYXaroImeH cpeze;

paboTaTh B rpyIile ¢ BEITIOTHEHHEM Pa3ITMYHBIX COUMAIBHBIX PONEH, IIIAHHPOBATE PaboTy TPyILIILL
PANIOHANBHO PAcTIpeiesiTh 00A3aHHOCTH U IUIAHMPOBATH IeATEILHOCTD B HECTAHJAPTHBIX CHTYAIHSX,
HCKBATHO OICHABATE BKIIAL KAXIIOTO U3 Y4aCTHAKOB IPYIIIIEL B PENTEHHE PACCMATPHBAEMOH ITPOOIIEeMEL
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