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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o ¢usuke 6a30BOro ypoBHsI Ha YPOBHE CpeIHEr0 o0IIero oopa3oBaHus pa3paboTaHa Ha OcC-
HOBE MMOJIOKEHHUI U TPeOOBaHUM K pe3yibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI, PECTaB-
aennbix B ®I'OC COO, a takxke ¢ yuéTom QenepaabHoi padodel mporpaMMbl BOCIIUTAHHS M KOHIEIIIHH TIpe-
nomaBanusl yaeOHoro npeamera «dusuka» B 00pa3oBaTebHBIX opraHu3anusax Poccuiickoit denepanun, pea-
JTU3YIOIIUX OCHOBHBIE 00pa30BaTelIbHbBIE MPOTrPaAMMBI.

Conep:kanue mporpaMMmbl 1o (pU3UKe HAMpaBJICHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOW KApTUHBI
mupa obyuaromuxcsi 10—11 kimaccoB mpu oOyueHHM uX (pu3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesTenbHOCTHOrO moaxonaa. I[Iporpamma no ¢usuke coorBerctByetr TpeboBanusm GI'OC COO k mnaHupye-
MBIM JINYHOCTHBIM, TIPEIMETHBIM M METANPEAMETHBIM pe3yJibTaTaM OOYYCHHsI, a TAKXKE YUUTHIBACT HEOOXOIH-
MOCTH peaTu3aIii MEXIPEIMETHBIX CBSA3eH (PU3UKHU C €CTECTBEHHO-HAYYHBIMU YY€OHBIMU TIpeMeTamMu. B Hei
OTIPE/ICTISAIOTCS OCHOBHBIE 1€ M3y4YeHHs] (PU3UKU Ha YPOBHE CpelHEero ooiiero oopazoBaHusi, IIaHUPYEMbIE
pe3yabTaThl OCBOCHUS Kypca (PM3HKH: INYHOCTHBIC, METapeMETHbIE, MPEAMETHBIE (Ha 6a30BOM ypOBHE).

[Tporpamma no (u3HKe BKIOYAET:

IJIAaHUpYEMbIE Pe3yNbTaThl OCBOEHHS Kypca (M3UKH Ha 0a30BOM YpOBHE, B TOM UYHCIE MPEIMETHbBIE Pe3ybTa-
THI 110 TO/1IaM OOY4YEHHUS;

coJiep;kaHue yueOHoro npeamera «Ousukay» 1o rogam o0y4eHus.

Ousnka Kak Hayka 0 HanOoyiee OOIIMX 3aKOHAX TPHPOJIBI, BHICTYIAs B KaUecTBE y4eOHOro MpeaMera B IIKOJIe, BHOCHT
CYIIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAHUU 00 okpyxaromeM Mupe. ILIKombHEBIH Kype GU3UKH — CHCTEMOOOpa3YIONTHH IS
€CTECTBCHHO-HAay4YHbIX yqe6Hbe npeaMeToB, MOCKOJIBKY (I)I/I3I/I‘ICCKI/IC 3aKOHBI JIC)KAT B OCHOBEC ITPOLECCOB U HBHCHHﬁ,
M3ydaeMbIX XUMHeEH, Ononorueii, ¢puzndeckoil reorpadueii u acrpoHomueil. Mcrnonp3oBanne  akKTUBHOE NMPHUMEHEHUE
($U3NUECKNX 3HAHUN ONpEAeNseT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTHH B cdepe SHEPreTHKH, TPaHCIOpTa,
OCBOCHUSA KOCMOCA, MOJYUYCHHA HOBBIX MAaTCPHUAJIOB C 3aJaHHBIMU CBOMCTBaMH U Apyrux. I/I3yquHe (1)I/I3I/IKI/I BHOCHT OC-
HOBHOH BKJaJ B (POPMUPOBAHHNE ECTECTBEHHO-HAYYHOH KapTHHBI MUpa 00yJaromuxcs, B JOpMUPOBaHNE YMEHUH TIpHMe-
HSTh HAYYHBIA METOJ TIO3HAHUS TP BBHIOJHEHUH MU YYEOHBIX HCCIeoBaHUN.B ocHOBY Kypca (u3uku Ui ypoBHS
CpeIHero o0IIero 00pa3oBaHus MOJIOKEH Pl HIeH, KOTOPhIE MOKHO pacCMaTPUBATh KaK MPUHIIMITBI €M0 IOCTPOSHHS .

Hoes yerocmuocmu. B COOTBETCTBUU C HEll KypC SIBIAETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COAEPKAT MaTepral u3
BCEX pas3aciioB (1)I/ISI/IKI/I, BKJIFOYACT KaK BOIIPOCHI KJ'IaCCPI‘IeCKOﬁ, TaK U COBpeMeHHOﬁ (1)I/ISI/IKI/I.

Hoes eenepanuzayuu. B cooTBeTCTBUU ¢ HEll MaTepHral Kypca (UMK 00beIUHEH BOKPYT (PU3HUECKUX TEOPUH.
Benymum B Kypce siBisieTcss GOpMUPOBAaHHUE MIPEACTABICHUHI O CTPYKTYPHBIX YPOBHSX MaTepUH, BELIECTBE U OJE.

Hoes eymanumapuzayuu. EE peanuzanus mnpennonaraeT MCIOIb30BaHUE T'YMaHUTAPHOIO MOTEHIMANA (hu3nye-
CKOM HAayKH, OCMBICJICHHUEC CBA3U Pa3BUTHA (I)I/ISI/IKI/I C pa3BUTHEM O6HICCTBa, a TaKK€ C MUPOBO33PCHUCCKUMU, HPABCTBCH-
HBIMH U 3KOJIOTHYCCKUMHU HpO6JIeMaMI/I.

Hoes npuxnaonoil nanpasrennocmu. Kype Gusnku mpeamonaract 3HaKOMCTBO € ITAPOKUM KPYTOM TEXHHYIECKHIX
1 TCXHOJIOTHYCCKUX HpI/IJ'IO)KeHI/Iﬁ N3YUYCHHBIX TeOpI/Iﬁ 1 3aKOHOB.

Hoes JKoJlocuzayuu peajin3yeTcss noCpeaACTBOM BBCACHUA IJICMCHTOB COACPIKAHUA, HOCBSIHIéHHBIX OKOJIOIrn4c-
CKUM HpO6J'I€MaM COBPCMCHHOCTH, KOTOPBIC CBA3AHBI C Pa3BUTUCM TCXHUKU U TeXHOHOFHﬁ, a TaKXKC 060y)KI[eHI/I$I npo-
OeM parOHAaJILHOI'O MPUPOAOIIOJIB30BaAHUA U JKOJIOTMYECKOM 0€30I1aCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMH Kypca (U3MKU HAa YpOBHE CpEIHEro oOLiero oO0pa3oBaHUs SBISIOTCS (pu3HuYecKue
Teopuu (hopMHpOBaHUE MPEACTABICHUN O CTPYKTYPE MOCTPOSHHS (PU3NUECKON TEOpHH, poiH (yHIAaMEHTaJIbHBIX 3aKO-
HOB U IIPUHIOHUIIOB B COBPEMCHHBIX IMPEACTABICHUAX O NPUPOJL, I'PpaHULIAX NPUMEHUMOCTH TeOpHﬁ, JUIA OIMMCaHUs €CTC-
CTBEHHO-HAYYHBIX SBJICHUH M IPOIIECCOB).

CHCTeMHO-AEATENBHOCTHBIN TOAX0A B Kypce (GU3NKH pean3yeTcs MPEX/Ie BCEro 3a CYET OpraHU3aIfyl dKCIIe-
pHMeHTaHLHOﬁ ACATCIBbHOCTH 06yan0mnxc;1. I[J'If[ 0a30BOro YPOBHA KypcCa (I)I/I3I/IKI/I — 3TO HCIIOJIB30BAaHHUC CHCTCMBI
(pOHTATBEHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U Ta00paTOPHBIX pa0OT, KOTOPHIE B IMpOrpaMmMe 1Mo Gu3uke o0bennHe-
HBI B O6H.II/II>1 CIIMCOK YUCHHUYCCKHUX IMPAKTUICCKUX pa60T. BBII[GJ'ICHI/IC B YKa3aHHOM IICPCUYHE J'Ia60paTOpHBIX pa60T, npo-
BOAUMBIX [JISI KOHTPOJIA U OUCHKHU, OCYHICCTBIACTCA YUaCTHUKAMU O6pa3OBaTCHBHOFO mponecca ucxonasd m3 0COOEHHO-
CTel MJIaHUPOBAHMSI M OCHAIlCHUs KabuHeTa Gu3uku. [Ipu 3ToM obecrneurBaeTcs OBjaJicHue 00yJYarOIIUMUCA YMEHHUSIMU
IIPOBOANTE KOCBECHHBIC U3MEPCHUSA, NCCIICTOBAHUA 3aBHCUMOCTEHN (1)I/ISI/IT-IGCKI/IX BCJIMYUH U IIOCTAHOBKY OIIBITOB IIO IIPO-
BEPKE NPCATTOKCHHBIX I'MITOTES.

Bonbioe BHUMaHME ynenseTcs peuieHHI0 pacuEéTHRIX U Ka4eCTBEHHBIX 3a1a4. [Ipu aToM [1st pacu€THBIX
3aa4 MPUOPUTETOM SIBIISIOTCS 33/Ia4d C SIBHO 33JIaHHOW (PU3UYECKOW MOJIEIbIO, MO3BOJSIONINE PUMEHSTh
M3y4eHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjenia Kypca, TaKk U MHTETPUPYS 3HAHUS U3 Pa3HBIX
pa3nenoB. Jlyig KauecTBEHHBIX 3ajlad MPUOPUTETOM SIBIISIOTCA 3aJaHUs Ha OOBsSCHEHHE MpOTeKaHus usuye-
CKHUX SIBJICHUU U TPOIIECCOB B OKPYXKAIOMICH KU3HU, TPEOYIONIre BpIOOpa PU3NIECKON MOJEIHN IJIsi CHUTYaI[u!
MPaKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa.

B cootBercTBuu ¢ TpedoBanusmMu OI'OC COO k marepuaabHO-TEXHHUYECKOMY OOECIICUCHUI0 y4eOHOTO
mporecca 0a30BbI YpOBEHb Kypca (DM3MKU Ha YPOBHE CpPEIHEro O0IIero o0pa3oBaHUS JOJDKEH U3y4aThCs B
YCIIOBUSIX MPEAMETHOTO KaOWHEeTa (PU3WUKH WM B YCIIOBUSX MHTETPHPOBAHHOTO KaOWHETa MPEIMETOB eCTe-
CTBEHHO-HAy4YHOro 1MKiIa. B xkabunere pusmku J0KHO OBITH HEOOX0AMMOE JabopaTopHOe 000y I0BaHUE IS



BBITTOJIHEHHS YKAa3aHHBIX B MPOrpamMMe Mo (U3UKe YUYCHHUECKUX MPAKTHYECKHX paboT W JEeMOHCTPAIIHOHHOE
obopynoBaHue.

JleMoHcTpanoHHOE 00opynoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPHHIIMIIOM MHUHMMAIBbHOM JOCTa-
TOYHOCTH M 00€CIIeUYHBAET MOCTAHOBKY MEPEUMCIICHHBIX B MPOrpaMMe Mo (PU3MKe KIFOUEBBIX JEeMOHCTpAIHiA
JUISL UCCIIETOBAHMS U3y4aeMbIX SBJICHUHN U MPOLIECCOB, IMIUPUUYECKUX U (YHIAMEHTAIbHBIX 3aKOHOB, UX TeX-
HUYECKUX MPUMEHEHUH.

JlaGopatropHoe 00opynOBaHUE ISl YYCHUYECKHX MPAKTUUYECKUX padboT GopMupyercs B BHIEC TeMaTHUe-
CKHX KOMIUJIEKTOB U oOecreunBaeTcs B pacu€Te OJHOro KOMIUIEKTa Ha IBYyX oOyuaromuxcs. Temaruueckue
KOMIUIEKTHI JIA0OPAaTOPHOT0 00OPYIOBAHMSI TOMKHBI OBITH TTOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU aHa-
JIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENLHBIX CUCTEM B BHJIE IIU(PPOBHIX Jabopa-
TOpHUH.

OCHOBHBIMU IIENIIMU U3Y4€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

(dbopMupoBaHuE HHTEPECA U CTPEMIICHUS 00YUAIOIIUXCSI K HAYYHOMY U3YUEHHIO TIPUPOIbI, pa3BUTHE UX UHTEI-
JIEKTYAJIbHBIX H TBOPYECKUX CITOCOOHOCTEH;

pa3BUTHE TPECTABICHUN O HAYYHOM METOJIe MMO3HAaHUA U (OPMHUPOBAHUE HCCIEIOBATENHCKOT'0 OTHOIICHUS K
OKPY>KAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3ydeHHsI OCHOB CTPOCHHsI MaTepuu U (pyHIaMeH-
TaJbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHuE yMEHUH OOBSCHATH SIBJICHUS C HCIOJIB30BaHHEM (U3MUYECKUX 3HAHUM M Hay4yHBIX JO0Ka3a-
TEJIbCTB;

dbopmMupoBaHue NMpeACTABICHUN 0 PO GU3MKHU ISl Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHO-
JIOTUH.

JocTmxeHne 3TUX 1iesiell 00ecreunBaeTcsl pelleHreM CIIEIYIOIUX 3a4a4d B Mpoliecce M3yueHus Kypca
(U3UKH Ha YPOBHE CPEIHETO OOIIET0 00pa30OBaHUS:

MpHOOpETeHHE CUCTeMBbl 3HaHW 00 OO0muX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpHUSAX, BKIIOYas
MEXaHHUKY, MOJIEKYJISIPHYIO (PU3HKY, SJEKTPOIUHAMUKY, KBAHTOBYIO (DM3UKY M SJIEMEHTHI aCTPOPHU3UKY;
dbopMupoBaHUE YMEHUI MPUMEHITh TEOPETHUECKHIE 3HAHUS ISl OOBSICHEHHS (PU3NIECKUX SIBICHUH B IIPUPOJIE
U 711 IPUHSATHS IPAKTUYECKUX PEUICHUH B MTOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHs Pa3IMYHbIX 33]a4 C sIBHO 33JJaHHON (hU3MYECKOH MOAENbIo, 3a/a4, oApazyMe-
BAaIOILIMX CAMOCTOSITEJIbHOE CO3/1aHue (PU3NYECKON MOJIETH, aIEKBATHOM YCIIOBUSAM 3a/1a4H;

MOHUMaHKEe (PU3NUECKUX OCHOB M MPHUHIIUIIOB JCHCTBUS TEXHUUYECKUX YCTPOUCTB U TEXHOIOTUYECKUX MpOIIeC-
COB, MX BJIIMSHHUS Ha OKPYKAIOIIYIO CPEAY;

OBJIAJICHUE METO/IaMHU CaMOCTOSITEIIFHOTO IJIAHUPOBAHUS U MPOBEICHUS GU3NIECKAX IKCIIEPIMEHTOB, aHAIN3A
U MHTepIpeTaluu nHGOpMAaIIH, ONpPeeNIeHNs JOCTOBEPHOCTH MOYYEHHOT O pe3yibTara;

CO3JIaHHME YCIIOBUU ISl Pa3BUTHUSL YMEHUM POEKTHO-UCCIIEI0OBATEIbCKON, TBOPUECKOU IESITENBHOCTH.

Ha usyuyenue ¢pusuku (0a30BbIil ypOBEHb) Ha YPOBHE CpEHETO 001Iero oopazoBaHus orBoauTcs 136 va-
coB: B 10 kimacce — 68 yacos (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).

[Ipemaraemslii B mporpamme o (pu3UKe nepeyeHb Jad0opaTOpHBIX U MPAKTHUECKUX padoT sSBISETCS pe-
KOMEHJIOBaHHBIM, YUHTENb JIEJIAaeT BHIOOP MPOBEACHHS Ja0OpaTOPHBIX padOT M OMBITOB C YYETOM WHAMBHILY-
aJTBHBIX 0COOEHHOCTEH 00yYarOIIMXCA.



COJEPKXAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3nka 1 MeTOAbl HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupone. Hayunsle MeToapl O3HaHUs OKpyXkKaromero mupa. Poib skcriepuMeHTa u
TEOPHUHU B IIPOLIECCE MMO3HAHMSI IPUPO/bl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue pu3nueckux sBIeHUN U mporeccoB. Hayunbsie runoressl. Pu3nyeckue 3aKOHbI U TEO-
pun. I'paHuIlbl MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBHSL.

Ponb u mecto ¢uszuku B popMHpPOBAaHUM COBPEMEHHOW HaydyHOM KapTUHBI MUpPA, B MPAKTUYECKOW nesi-
TEIBHOCTH JIFOJIEH.

Jlemoncmpayuu
AHanoroBbie U U(POBBIC U3MEPUTEITBbHBIE TPHUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYeCcKoro nBrkeHus. Cucrema orcuéra. Tpaekro-
pus.

[Tepemernienne, cKOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaaIbHOM TOU-
K{, UX [IPOEKLIUH HA OCU CUCTEMbI KOoOopAHHAT. Cl0KeHue NEPEMEIIEHNUN U CII0)KEHNE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPsSMOJIMHEHHOE ABMKeHHe. [ paduku 3aBUCIMOCTH KOOPIMHAT, CKO-
POCTH, YCKOPEHUS, IIyTH U MTEPEMEIIECHUS MaTEPUAIBHOW TOUYKH OT BPEMEHH.

CBobosHoe najseHue. Y CKoOpeHre CBOOOJHOIO MaICHHS.

KpuBonuneiiHoe nBuxeHue. J[BUKEHHE MaTEPUATIBHON TOYKH MO OKPYKHOCTH C IMTOCTOSTHHOW MO MOJIYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHast ckopocTh. [lepuon n wactora obOpamenus. LleaTpocTpemMuTensHoe
YCKOpEHHE.

TexHuyeckue yCTpouCTBa U MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP, JBH)KEHUE CHAPSIOB, LIEMHBIE U
PEMEHHBIE IIEPENAYH.

Jlemoncmpayuu

Mogenb cuctemsbl OTCUETA, MIUTIOCTPALUM KHHEMATUYECKUX XapaKTEPUCTUK IBUKEHUS.

[IpeoOpa3zoBanne IBMKEHUM C UCTIONH30BAHUEM MTPOCTHIX MEXAHMU3MOB.

[Tanenue Ten B BO3AyXe U B pPa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenue nBrkeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus: CBOOOAHOIO N eHHUS.

HamnpaBneHnue ckopocTy IpH ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

H3ydyeHue HepaBHOMEPHOTO JBHKEHUS € LEIbIO OMPEACIICHUSI MTHOBEHH O CKOPOCTH.

HccenenoBanre COOTHOLIEHUS! MEKY YTSIMU, IPOMACHHBIMU TEJIOM 32 IOCIEA0BATENbHBIE PABHBIE MIPO-
MEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenne nBuKeHUs MAPHUKa B BI3KOU KUIKOCTH.

W3ydenue ABM>KEHUS Tena, OpOIIEHHOr O TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunnun otHocuTenbHOCTH ['anunes. [lepsliii 3akoH HeroToHA. IHEpIManbsHble CHCTEMBI OTCUETA.

Macca Tena. Cuia. [Ipunnun cynepno3unuu cuwil. Bropoit 3akoH HploToHa A MarepualbHOM TOUYKH.
Tpernii 3akoH HbI0TOHA [UIsl MAaTEpUAIIBHBIX TOYEK.

3akoH BceMUpHOro Tsrorenus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenust (1okos, ckoibxeHUs, kaueHus). Cuna TpeHus. Cyxoe TpeHue. Cuiia TpeHuUs
CKOJIbJKEHUS U cuiia TpeHus nokos. Koagguiment tpenus. Cuna conpoTUBICHUS MPU JBUKEHUU TeJla B XKHJI-
KOCTH WJIM Tase.

[ToctynarenbHoe 1 BpalarenbHOE ABUKEHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpameHus. [1nedo cuibl. Y cnoBus paBHOBECHUS TBEPAOIO TENA.

TexHu4yeckne yCTpONCTBA M IMPAKTUYECKOE IPHMEHEHUE: MOJIIMIIHUKH, JBHKEHUE MCKYCCTBEHHBIX
CIIyTHHUKOB.

Jlemoncmpayuu
SIBneHue nHEpIUN.



CpaBHeHuE Macc B3aMMOJECHCTBYIOLIUX TEl.

BTtopoii 3akon HproToHa.

Hsmepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBl YIPYTOCTH OT Ae(opMaru.

Hesecomocts. Bec Tena npu yckOpeHHOM OABEME U MAJICHUMU.

CpaBHeHUE CUJT TPEHUS MOKOS, KAUEHHSI U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOro Tena. Buabl paBHOBecusl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyenne nsuxeHust Opycka 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYI'OCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM oOpaslle, OT UX
nedhopmaruu.

HccnenoBanue ycioBuii paBHOBECHUS TBEPIOrO Teja, UMEIOIIEr0 OCh BPAILlEHHUS.

Tema 3. 3akonvt coxpaneHus 6 mexanuke

NMmynbe MaTepuanbHON TOYKHU (TeNa), CUCTEMbl MAaTePUAIBHBIX TOYeK. IMIynbC CHIIBI U U3MEHEHUE
UMITyJIbCa TeIa. 3aKOH COXpaHEHUsl uMIyibca. PeakTUBHOE JBUKEHUE.

Pabora cuiiel. MOIITHOCTE CHIIBL.

Kunernueckas sHeprusi MarepuanbHON TOUKU. Teopema 00 U3MEHEHUH KUHETHUECKON SHEPTUH.

[orennmaneHast sueprus. [loreHanpHas SHEPTUs ypyro aAedOpMHPOBAHHON NPYKUHBL. [loTeHIamb-
Hasi PHEpPrus Teja BOTU3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHbIe U HEMOTEHIIUATbHBIE CHIIBI. CBSI3b PA0OTHI HEMOTEHITUAIBHBIX CUJI C U3MEHEHHEM MeXa-
HUYECKON 3HEPIMU CUCTEMBI TEJl. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUH.

VYrpyrue n Heynpyrue CTOJIKHOBEHHS.

TexHUUeCcKHe yCTPOMCTBA U MPAKTHUUECKOE MPUMEHEHHUE: BOJAOMET, KONEP, NPYKUHHBINA MUCTOJNET, JBU-
JKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

[Tepexon mOoTeHIIMAIBHON SHEPTUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydenne abCoOMIOTHO HEYMPYTOro yaapa ¢ TOMOIIBIO ABYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHHYECKOH PHEpPruM Teja Ha NMpUMEpPEe pacTske-
HUS PE3UHOBOIO KI'yTa.

Pa3nen 3. MoJiekyasipuasi puznka 1 TepMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU U UX OINBITHOE 000CHOBaHME. bpoyHOBCKOE
neuxenue. Iuddysus. Xapakrep IBHKEHUS U B3aMMOJACUCTBUS YaCTHIl BellecTBA. MoJenu CTpOSHHs Ia3oB,
KUAKOCTEH 1 TBEPABIX TeNl U OOBSICHEHHE CBOIMCTB BEIIECTBA HA OCHOBE dTHX Mojeseil. Macca u pa3mepsl Mo-
nekyn. Konmnuectso Bemectsa. [TocrossHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Llenscus.

Mopenb uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH HEaTbHOrO ra3a.
AbGcomoTHas TemIeparypa Kak Mepa CpeaHeil KMHETHYeCKOH SHEepruM TEIUIOBOrO JBM)KEHHUS YacTHUI] Tasa.
[llxana temneparyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenneneeBa—Kianeiipona. 3akon JlaibToHa.
W3omporiecchl B UeabHOM Ta3e ¢ MOCTOSHHBIM KOJIHYECTBOM BellecTBa. I'paduueckoe mpeacTaBlieHne HU30-
MPOIIECCOB: N30TEpPMa, U30X0pa, n300apa.

TexHuyeckue yCcTpoiicTBa U MpaKkTHUYECKOe IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OMBITHI, TOKA3BIBAIOIINE AUCKPETHOE CTPOSHUE BEIIeCTBA, PoTorpaduu MOJEKYJ OPTaHUYECKUX COCIIU-
HECHUM.

OmnbiThl 0 U Py3un KUAKOCTEH U ra30B.

Monenb OGpOYHOBCKOTO JTBUKCHHSI.

Mogens onbita lITepHa.

OMnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAaHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.



Monenb, noCTpUpYIoLIas IpUpoy AaBJICHUS ra3a Ha CTEHKU COocyaa.

OMnBITHI, HJUTIOCTPUPYIOIINE YPaBHEHHUE COCTOSTHUS HA€aIbHOTO ra3a, U30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Omnpenenenne Maccel BO3/lyXa B KJIIaCCHOM KOMHATe Ha OCHOBE U3MEPEHUI 00bEMa KOMHATHI, TaBJICHUS U
TeMIrepaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXK/y TTapaMeTpaMH COCTOSIHUS Pa3pe’KEHHOr 0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMonuHamuyeckasi cuctemMa. BHyTpeHHsISI SHEprusl TEPMOJAUNHAMUYECKOW CUCTEMBI M CIOCOOBI €€ u3-
MeHeHus. KonnyecTBo TeruioTsl U paboTta. BHYTpeHHSAS 3HEPTUs OHOATOMHOTO MJeaabHOro ra3a. Buasr Temn-
JIoTepelaum: TEIIONPOBOAHOCTh, KOHBEKIIMS, M3JIy4eHHE. YelbHas TEIJIOEMKOCTh BelecTsa. KomnuectBo
TEIJIOTHI IIPH TEIIoNepeaye.

[Tonsatue 06 agnabarHoM npouecce. [lepBblit 3akoH TepMoauHaMuKu. [IpruMeHeHne nepBoro 3akoHa Tep-
MOJIMHAMUKHU K u3ompoueccam. I'paduueckas unteprperanus padboThl rasa.

Bropoii 3akon TepmonuHamMuku. HeoOpaTuMoCTh Mpo1ieccoB B MPUPO/IE.

TennoBeie MamuHbl. [IpuHIUOBL 1eHCTBUS TEMIOBBIX MaminH. [IpeoOpazoBaHMs SHEPTHUH B TEIUIOBBIX
mammHax. Kodddumuent nonesnoro neiicteus teriopoir Mammubl. [ukin KapHo u ero xoaddumuent mosmes-
HOTO JIeHCTBUS. DKOJIOrHYecKue MpodIeMbl TEIIOIHEPTETHKH.

TexHHueckre ycTpoHCTBa M MPAKTHUECKOE MPHUMEHEHHE: JABUraTelb BHYTPEHHEr'O0 CrOpaHMsl, OBITOBOM
XOJIONWJIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meneHne BHYTpEeHHEH SHEPruM Tesla MPU COBEPIICHUU paboThI: BbUIET MPOOKU M3 OyTHUIKM MOJ Jeii-
CTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3(hupa B JTaTyHHOU TpyOKe MyTEM TpeHUS (BUAC0IEMOHCTPALIHS).

W3meHeHne BHYyTpeHHEH sHepruu (TemMiepaTypbl) Tejia pu Terionepeaaye.

OmnbIT 10 agrabaTHOMY PACHIMPEHHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHUsl, PEAKTUBHOIO JBUTATEIS.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomol

N3mepenne yaenpHON TEIIOEMKOCTH.

Tema 3. Acpecammnsie cocmoanusn eeuwyecmea. Dazosvie nepexoovt

[TapooOpa3zoBanue u KoHAeHcarus. Vcmapenue u kumneHue. AOCOTIOTHAS U OTHOCHTENIbHAS BIAKHOCTH
BO3ayxa. HacwimeHHslit map. YaenpHas TemioTa mapooOpa3oBaHUsl. 3aBUCUMOCTh TEMIIEPATypPhl KUICHHS OT
JIaBJICHHS.

Teépnoe Teno. Kpucrammmueckue n amopdHbie Tema. AHU30TPONHUS CBOMCTB KPUCTAILIOB. JKHUAKUE KpH-
ctaiuiel. CoBpeMeHHbIe MaTepralbl. [InaBnenue u kpuctanu3anus. Y aenpHas Teriora miasieHus. Cyonuma-
LM,

YpaBHeHHE TEIIOBOro OanaHca.

TexHuueckne ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP, KATOPUMETP, TEXHO-
JIOTUH TIOJIYYSHHSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX M1APOB.

Kunenue npu noHW>KEHHOM J1aBJICHHUH.

Crioco06bl U3MEpEHHUsI BITAXKHOCTH.

Habmronenue HarpeBaHus ¥ MIaBJICHUS KPUCTAITUYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAIIIIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomol

H3mepeHne OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

Paznen 4. daexkTpoauHaMuKa

Tema 1. dnekmpocmamuxa

DJneKTpu3alus Tel. DJIEKTpUUYecKuid 3apsa. JlBa BUJa dJIEKTpUUYECKHUX 3apsaaoB. [I[pOBOIHUKH, TUAIIEK-
TPUKU U MOITYIPOBOJAHUKH. 3aKOH COXPaHEHHUSI 3JIEKTPHUUECKOro 3apsijia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHBIN 3JIEKTPUYECKHM 3apsid. DJIEKTPUUYECKOE TOJIE.

HanpsoxkénHocTs anexkTpudeckoro mois. [IpuHoun cynepno3unuu 3ja€KTpUYECKUX IMosiel. JIMHuM Hanpskés-
HOCTH JIEKTPUYECKOTO MOJIA.



Pabora cun anextpocratnueckoro noss. Ilorenuunan. PazHocts noreHuunanos. IIpoBongHUKHN M JU3IIEK-
TPUKH B DJIEKTPOCTATHYECKOM I0JI€. J(ManeKkTpuyeckas NpoOHUIaeMOCTb.

OnekrpoéMkocTb. KoHzneHcaTop. D1eKTpOEMKOCTD INIOCKOT0 KOHIEHCATOpa. DHEPTuUs 3apsSKEHHOIO KOH-
JIeHCcaTopa.

TexHn4ecKre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOIL, 3JIEKTPOMETP, JIEKTPOCTaTHYE-
CKasl 3alluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN anmapar, CTpYHHBIH PUHTEP.

Jlemoncmpayuu

VY CTpoHCTBO M IPUHINI IEHCTBHS dJIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEI.

DIEKTPUUECKOE 10JIE 3apSKEHHBIX TEI.

[TpoBOAHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTpOCTAaTUYECKAs 3ALUTA.

JM3AEKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JIEKTPOEMKOCTH MJIIOCKOI0 KOHJEHCATOpa OT IUIOLIAIU MJIACTUH, PACCTOSIHUS MEX 1y HUMU
U JUBJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KEHHOTr0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmsie pabomol

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuynvix cpeoax

DIIEKTPUUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTpUUYECKOro Toka. Mcrounuku toka. Cuna Toka. I1o-
CTOSIHHBIN TOK.

Hanpsxenue. 3akon Oma aj1st yyacTka 1enu.

DNEeKTpUUECKOEe CONPOTUBJICHHE. Y IEbHOE CONPOTUBIIEHUE BemecTBa. IlocnenoBarenpHoe, napauieib-
HOE, CMEIIaHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoynsa—Jlenma. MouHOCTb 3IEKTPUIECKOTO TOKA.

DIIEKTPOABUKYIIAsl CHJIa U BHYTPEHHEE COMPOTHBJICHUE MCTOYHMKA TOKA. 3akoH Oma Jyist moyiHoH (3a-
MKHYTOI) 31eKTprueckoil nenu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs! TPOBOJIMMOCTh TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIPOTHBJIEHUSI METANIOB OT TeMIIepa-
Typbl. CBEpXIPOBOAUMOCTb.

DnexTpuueckuil TOK B BakyyMme. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHass W TMpPUMECHas MPOBOAUMOCTH MONYIpoBOAHUKOB. CBoiicTBa p—N-
nepexoa. [TonynpoBoaHUKOBEIE TIPUOOPEI.

DNeKTpUUECKUi TOK B PACTBOPAX U pacIlyiaBax AJIEKTPOIUTOB. DJIEKTPOIUTHYECKAs JUCCOLUALUs. DIIeK-
TPOJIU3.

DJIeKTpUYECKUi TOK B razax. CaMoCTOATENbHBIN U HECAaMOCTOATENbHBIN pa3psia. Monnus. [lna3ma.

TexHu4eckre ycTpOWCTBa U MPAKTUYECKOE NMPUMEHEHHE: aMIIEpPMETpP, BOJIBTMETP, PEOCTAT, UCTOUHUKH
TOKa, 3JIEKTPOHArpeBaTeIbHble MPUOOPHI, ITEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTHBIICHUS, Ba-
KYYMHBII I10/1, TEPMUCTOPHI U (DOTOPE3UCTOPHI, TOIYIIPOBOIHUKOBBIN U0, TaTbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUilbl TOKA U HATIPSKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS LWJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUJIOMIAANA MTONEPEUYHOr0 ceve-
HUS U MaTepuaa.

CmenanHoe CoeIMHEHUE TIPOBOJHUKOB.

[IpsiMoe wm3MepeHHe HNEeKTPOABMXKYIIEH cuibl. KOpoTkoe 3aMblKaHHE TalbBAaHUYECKOI'O 3JIEMEHTAa M
OLIEHKAa BHYTPEHHETO COMPOTUBJICHUS.

3aBUCHUMOCTb CONPOTHUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBoit paspsia U IPOBOAUMOCT BO3/1yXa.

OaHOCTOPOHHSSI TPOBOAMMOCTD AUOJIA.

Yuenuueckuii sxkcnepumenm, n1abopamopHule pabomol

N3ydyeHne cMeIaHHOr0 COEAMHEHUS PE3UCTOPOB.

H3mepeHue 37eKTpoABMKYILEH CHIIbl ICTOYHHKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHHUS.

Habmronenue snextponusa.
MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCymIECTBISIETCS C YUETOM COJEpPKaTEIbHBIX
MEXIPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OUOJIOrHH, XUMHH, reorpaduu U TEXHOIOTHH.



Medswxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYCHUEM METOJI0B HAYYHOI'O TTO3HAHUS: SIBJICHUE, HAYUHBIH
dakr, rumoTe3a, puznueckas BeIMYNHA, 3aKOH, TEOPHs, HAOIIOCHUE, SKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEb,
U3MEpEHUE.

Mamemamuxa: penieHue CUCTEMbI YpaBHEHUH, THHetHas QyHKIMA, apaborna, runepbosna, ux rpaguxu u
CBOICTBAa, TPUTOHOMETPUYECKUE (QYHKIIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYE-
CKO€ TOXKJ€CTBO, BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocus: MexaHUYECKOe TBUKCHHE B KUBOW mpupozae, auddys3usi, 0CMOC, TEIII000MEH KHBBIX Opra-
HU3MOB (BBl TEIUIONEPEAAUr, TEMIIOBOEC PABHOBECHE), IIICKTPUIECKHUE SIBJICHUS B )KUBOW TIPUPO/IC.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAs Mac-
ca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEN U Ta30B, JIIEKTPUUYECKUE CBOMCTBA METAJLIOB, AJIEKTPOJIUTH-
YecKasl JUCCOIHUAINS, TaIbBaHUKA.

Teoepagpus: BnaxxHOCTh BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoeus: peodpa3zoBaHue JBIKEHUH C UCIIONB30BAHUEM MEXaHM3MOB, YUET TPEHUS B TEXHUKE, MOJI-
IIUITHAKY, UCTIOIh30BaHNUE 3aKOHA COXPAHCHHS UMITYJIbCa B TEXHUKE (pakeTa, BOJOMET W JAPYrue), ABUTATEINb
BHYTPEHHEI0 CropaHus, rnapoBasi TypOuHa, ObITOBOW XOJOAWIBHHUK, KOHJUIIMOHEP, TEXHOJOIHU MOIy4YEeHHUs
COBPCMCHHBIX MAaTCPUAIIOB, B TOM YHCJIC HAHOMATCPUAJTIOB, U HAHOTCXHOJIOTUH, DJICKTPOCTATUICCKAA 3allUTa,
3a3eMJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYMHBINH NPUHTEP, dJIEKTpOHArpeBaTelbHblE MPUOOPHI, 3IEKTPO-
OCBETHUTEJbHbBIE TPHOOPHI, TalbBAHUKA.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS HNPOI'PAMMBLI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBIIET'O OBPA30OBAHUSA

OcBoenne yuyeOHoro npeamera «®Pu3nka» Ha ypoBHE cpelHero oodiiero odpa3zoBaHus (0a30BbI ypo-
BEHb) JIOJDKHO 00ECIEUUTh JIOCTUKEHUE CIICIYIOIINX JUYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX 00pa3o-
BaTEJIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIm4HOCTHBIE pe3ynbTaThl OCBOEHHUS ydeOHOro mpenmera «Pusnka» AOKHBI OTpakaTh TOTOBHOCTH U
CIOCOOHOCTh O0YYAIOLIUXCS PYKOBOACTBOBAThCS C(HOPMUPOBAHHOIN BHYTpEHHEW MO3ULIMEH JIMYHOCTH, CUCTE-
MOW IIEHHOCTHBIX OpPHUEHTAIUH, TO3UTUBHBIX BHYTPCHHHX YOEXKIECHUN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
LEHHOCTSIM POCCUHCKOT0 OOIIECTBA, PACHIMPEHNE KU3ZHEHHOTO ONBITA U OIBITA JIETEIbHOCTH B MPOLIECCE pea-
JU3alliy OCHOBHBIX HAINIPaBJICHUI BOCIIUTATEIHHON JESTEIBHOCTH, B TOM YUCIIE B YaCTHU:

1) rpakIaHCKOr0 BOCIIMTAHUSI:

c(OPMUPOBAHHOCTh TPAXKJAHCKON MO3ULUU 00ydarolerocs Kak akTUBHOTO M OTBETCTBEHHOrO 4JieHa
pOCCUICKOro o0IIecTBa;

MPUHSATHE TPAJAULIMOHHBIX 00IIEYETOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUUECKHUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEpPECAX IPa’kJaHCKOro oOILIecTBa, y4acTBOBATh B ca-
MOYIPAaBJIEHUU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJICHCTBOBATH C COI[UAIBHBIMU MHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIIUSIMHU U Ha3HAYE-
HUEM;

TOTOBHOCThH K TYMaHUTApHOM U BOJOHTEPCKON JESITENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

c(hOPMHUPOBAHHOCTHh POCCHICKON TPAXKIAHCKON HICHTUIHOCTH, TaTPHOTH3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTH)KEHUSM POCCHMCKUX YYEHBIX B 00JIaCTH
(bU3HUKY U TEXHUKHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OILIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYICh HA MOPAIbHO-
HPABCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B J€ATEIILHOCTH YUYEHOIO;

OCO3HaHUE JINYHOT'0 BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4)3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHHWE K MHPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO (hU3HUecKoi
HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K pa3InyHbIM cepam npodhecCHOHAIBHON IeSITEIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (pU3NKON U
TEXHHUKOW, YMEHHE COBEpILIaTh OCO3HAHHBIN BbIOOp Oyayliel npodeccun U peanu3oBbIBaTh COOCTBEHHBIE JKU3-
HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M caMOOOpa30BaHHIO B 00JMacTh (U3UKU HA MPOTKEHUH
BCEH KU3HU,

6) 3K0JIOrHYECKOT0 BOCTIUTAHUS

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYIbTYPhI, OCO3HAHHE TII00ATHLHOT0 XapaKTepa SKOIOrMUECKUX po-
OmemMm;

MJIAHUPOBAHUE U OCYILECTBIICHUE ICMCTBHUI B OKPYXAIOIIECH Cpe/ie Ha OCHOBE 3HAHUSA 1EJIeH YCTONYUBO-
r0 pa3BUTHS YEJIOBEUYECTBA;

pacIIMpeHHe OIbITa JIEATEIIbHOCTH SKOJIOTMYECKON HAIPaBJIEHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUHU IO
buzuke;

7) HEeHHOCTH HAYYHOTO TIO3HAHMA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3NUECKOM
HaYKH;

OCO3HAHUE [IEHHOCTH HAyYHOU JESITEeIhHOCTH, TOTOBHOCTH B MpoIlecce U3y4eHHs (PU3UKU OCYIIECTBIISTh
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO IESTENIbHOCTh NHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBHS

ba3oBble Jornueckne aeiicTBUS:
CaMOCTOATENILHO ()OPMYJIUPOBATh U aKTyalIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEICIISITh 1IN JeATeIbHOCTH, 3a/IaBaTh TapaMeTPbl U KPUTEPHUHU UX JOCTHIKCHHUS;
BBISIBIIATh 3aKOHOMEPHOCTH M TPOTUBOPEUHSI B PACCMATPUBAEMBIX (PU3UIECKUX SIBICHUSX;



pa3pabarbiBaTh IUIAH PEHICHUS MPOOJEMBI ¢ YUETOM aHaIu3a MMCIONIUXCS MaTepHaIbHBIX M HEMaTepH-
aJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ACSITEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEJIAM, OLEHUBATh PUCKHU
IMOCJICICTBHUI 1€ TEIILHOCTH,

KOOPJIMHUPOBATh M BBHITIOJNHATH PabOTy B YCIOBHSX PEAIBHOI0, BUPTYaTbHOTO U KOMOMHHPOBAHHOT'O
B3aMMOJCHUCTBHUSI,

pa3BUBATh KPEaTHUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HCHHBIX ITPOOJIEM.

Ba3zoBble uccienoBaTeIbCKHe AeliCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMHU MOHATUSIMH M METOJaMHU (PU3UYECKON HAYKH;

BIIQJICTh HABBIKAMU Y4eOHO-HCCIICIOBATECILCKOM M IPOCKTHON JESITCIBHOCTH B 00J1aCTH (PU3MKH, CIIO-
COOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIIHHOMY ITOMCKY METOIOB PEIICHUS 3a1a9 (PU3UUSCKOT0 COASPKAHHUS,
MPUMEHEHHUIO Pa3JIMYHbIX METO/IOB MTO3HAHMUS;

BJIQ/ICTh BUJIAMU JIESITEILHOCTH TI0 MOJTYYSHHUIO HOBOT'O 3HAHMS, €r0 MHTEPIPETallid, MPEoOPa30BaHUIO U
MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX CHUTYalMsIX, B TOM YHCIIC MPU CO3IaHUH yIEOHBIX MPOCKTOB B 00JIaCTH
bu3uKY;

BBISIBJISITh NPUUYMHHO-CIICJICTBEHHBIE CBSA3M W aKTyaJlU3WpOBaTh 3a7ady, BBIIBUTaTh TMIOTE3Y €€ pelie-
HHUSI, HAXOJAUTh apryMEHTHI JIJIs JJ0Ka3aTeIbCTBA CBOMX YTBEP)KJICHUM, 3aJ1aBaTh IMapaMeTPhbl 1 KPUTESPUH pEIlle-
HHUS,

aQHAJIM3UPOBATh MOJYYEHHBIE B X0OJI€ PEIICHUS 3a/1a4l PE3YyIbTaThl, KPUTHYECKU OLICHUBATh UX JIOCTOBEP-
HOCTb, IIPOTHO3UPOBATh HM3MEHCHHE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (OPMYJIHUPOBATH COOCTBEHHBIE 3a/1auid B 00pa30BaTEIbHON JESATEILHOCTH, B TOM YHUCIE TIPH
U3y4CHUU (HU3UKH,

JlaBaTh OIICHKY HOBBIM CHUTYAIHSM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTD 3HAHUS 110 (PUHUKE B IPAKTUUECKYIO 00JIaCTh KU3HENCATECIbHOCTH;

YMETh UHTETPUPOBATH 3HAHKS U3 Pa3HBIX MPEIMETHBIX 00J1acTe;

BBIJIBUTATh HOBBIC UJICH, TIPEAJIaraTb OPUTHHAIBHBIC MOIXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337291, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ nndopmanmeii:

BJIQ/ICTh HaBBIKAMH TOJY4YCeHUs WH(MOpMAIUU (GU3HUECKOTO COACPKAHUS U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEIIFHO OCYIIECTBIISATH ITOMCK, aHAJIN3, CHCTEMATH3aINI0 U HHTEPIIPETANHI0 HHOOPMAIIUH Pa3IMIHBIX
BHJIOB U ()OPM TIPEICTABICHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(OPMAIIHH;

HCIIOIB30BaTh CPeACTBA HH(MOOPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTHH B PEIICHUH KOTHUTHB-
HBIX, KOMMYHHKAaTUBHBIX U OPTaHU3alIMOHHBIX 3a]1a4 ¢ COONIOACHIUEM TPpeOOBaHU SPTOHOMHUKH, TEXHUKH 0€3-
OITACHOCTH, TUTHCHBI, PECYPCOCOCPEIKCHHUS, IIPABOBBIX U ATHYCCKUX HOPM, HOPM HH(OpMaIMOHHOM Oe3omac-
HOCTH;

CO3/71aBaTh TEKCTHI (PU3UUYECKOTO COAEpkKaHUS B Pa3IMUHBIX opMaTax ¢ YIETOM HazHAYeHUs WHQOpMa-
MU U 1EJICBOM ayJJUTOPUH, BBIOMPAs ONTUMAIbHYIO (DOPMY MpeICTaBICHUS U BU3YyaJIU3aIUH.
KoMMyHuKaTHBHBbIE YyHUBEPCAIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBJISATH O0IIEHNE Ha YPOKax (DM3UKHU U BO BHEYPOUHOH JEATEIHHOCTH,

pacrno3HaBaTh MPEANOCHIIKA KOH(PIMKTHBIX CUTYaIlUi U CMATYaTh KOH(IIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHHS C UCIIOIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHINBUIYaJIbHON pabOTHI;

BBIOMpaTh TEMaTHKy U METOJbI COBMECTHBIX NEHCTBUI C y4€TOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOT0 4JIeHa KOJUIEKTHBA;

MIPUHUMATh 1€ COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPJAMHUPOBATH JACUCTBHS IO €€ 10-
CTHKEHUIO: COCTABJIATh IUJIaH JICHCTBUMA, pacIpeAeNIsaTh POJIU C y4éTOM MHCHHH YYaCTHHKOB, OOCYXIaTh pe-
3yJbTaThl COBMECTHOMN pabOTHI;

OIICHMBATh KA4€CTBO CBOETO BKJIAJa M KAKJIOro y4acTHHKA KOMaHIbI B OOIIMHA pe3yibTaT Mo pa3zpado-
TaHHBIM KPUTEPUSIM;

rpejyiaraTh HOBBIE MPOEKTHI, OIEHUBATh HACH C MO3WIIMH HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTUUYCCKON
3HAYMMOCTH;

OCYILIECTBJISATh MO3UTUBHOE CTPATETHUYECKOE TTOBEJICHUE B PA3JIMYHBIX CUTYaLUSX, TPOSBIATH TBOPUYECTBO
¥ BOOOpaxeHue, ObITh MHUITUATUBHBIM.

PeryasaTuBHbIe YHHBEpPcAJIbHbIE yUeOHbIE JIelicTBHSI
Camoopranu3zauus:



CaMOCTOSITEIILHO OCYIIECTBIIATH MTO3HABATEIBHYIO JCATEILHOCTh B 00JaCTH (PH3UKUA U aCTPOHOMUH, BBI-
SIBJISITH TIPOOJIEMBI, CTAaBUTh U (HOPMYITUPOBATh COOCTBEHHBIC 33144 H;

CaMOCTOSITENIbHO COCTABJISITh TUIAH PEIICHUs Pacu€THBIX M KAa4eCTBEHHBIX 3a/lay, IJIaH BBIMOJIHEHUS
MPaKTUYECKON PabOThI ¢ YUETOM UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTEHUI;

JTaBaTh OLEHKY HOBBIM CUTYaI[UsIM;

pacuupsTh paMK{ y4eOHOTro peIMeTa Ha OCHOBE JTUYHBIX MPEANOUTEHUI;

JIeNaTh OCO3HAHHBINM BHIOOP, apTYMEHTHPOBATh €T0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATH MIPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO SPYAUIIMH B 001acTH (PU3UKHU, MOCTOSHHO MOBBIIIATH
CBOI 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOIIUOHATbHBIH HHTE/UIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JAEATEIHHOCTh, OLIEHUBATH COOTBETCTBHE Pe-
3YJIBTATOB IIEIISIM;

BJIQJICTh HaBBIKAMH MTO3HABATEIHLHOU PeIEKCUN KaK OCO3HAHMS COBEPIIAEMBIX IEUCTBUI U MBICIUTEIb-
HBIX TIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUII;

UCIIOIB30BaTh MPUEMBI PEQIICKCHH ISl OLEHKU CUTYaIlMU, BEIOOpA BEPHOTO PEIICHHS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHBBI M ApI'YMEHTHI APYTUX MPU aHAIIM3€ PE3YIbTATOB e TEbHOCTH;

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEIOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHBBI 1 ApTyMEHTHI APYTUX MPU aHATN3€ PE3YJIbTATOB JEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO IPYrUX Ha OLIHMOKH.

B npornecce noctrkeHus TMYHOCTHBIX PE3yIbTATOB OCBOSHHS MIPOrPaMMBbI IO (PU3UKE ATl YPOBHS CPEJ-
HEero o0Iero oopazoBaHus y 00yYarOIIMXCSl COBEPIICHCTBYETCS 3MOIIMOHAIBHBIA MHTEIUICKT, TIPEIIoararo-
v copMHUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CHOCOOHOCTh TMOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE, BHJIETh
HaIlpaBJICHUS Pa3BUTHS COOCTBEHHOMN AMOIIMOHAILHOMN Cephl, OBITh YBEPEHHBIM B ceO¢;

CcaMOpETyJIMPOBAHHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTH 3a CBOE TIO-
BEJICHHE, CIIOCOOHOCTh a/IalTUPOBATHCS K IMOLMOHAILHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITH OTKPHI-
THIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIFOYAIOIIEH CTPEMJICHHUE K JOCTHIKEHHUIO IIEJIM U yCIIEeXY, ONTUMH3M, HHHUIIHA-
TUBHOCTb, YMEHHE JICMCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh IMOILIMOHATIEHOE COCTOSIHUE APYTUX, YIUTHIBATh €T0 MPU
OCYIIECTBIIEHUHU OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BHICTPANBaTh OTHOILIEHUS C APYTUMH JIOJIbMH, 3200-
TUTKCS, IPOSIBIISITh UHTEPEC U pa3perarb KOH(OIUKTHI.

ITPEJMETHBIE PE3YJ/IbTATBI

K xonmy o0yuenust B 10 Kiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh cop-
MHPOBAHHOCTb y 00yYarOIIUXCSl YMEHU:

JEMOHCTPHPOBATh HA MPUMEPaxX pojb U MECTO (PU3MKH B (OPMUPOBAHMH COBPEMEHHOW HAYYHOU KapTH-
HbI MHpPa, B Pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOIHH, B IPAKTUYECKOMN JEATEIbHOCTH JIFOIEH;

YUUTBHIBATh TPAHUIBI IPHMEHEHNS U3YUECHHBIX (PHM3UUECKMX MOJCIIEH: MaTepraibHas TOYKa, HHEPIHAIb-
Has crcTeMa oTcuéra, abCONMIOTHO TBEPOE TEIO, HACATbHBIN I'a3, MOJCIH CTPOCHHUS Tra30B, KUAKOCTEH U TBEpP-
JIBIX TEJI, TOYCYHBIH JICKTPUUCCKUH 3apsi/] IPH PelICHUH (PU3MUYSCKHX 3a/1a4;

pacro3HaBath (hU3HUUECKHe IBICHUS (IIPOIECCHI) M OOBICHITh MX Ha OCHOBE 3aKOHOB MEXAHHKHU, MOJICKY-
JISIPHO-KHHETHYECKON TECOPHHM CTPOCHMS BEMICCTBA M JJCKTPOJMHAMUKH: PABHOMEPHOE M PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JIBM)KEHHE, CBOOOIHOE MaJCHUE TeJl, ABM)KEHUE 10 OKPYKHOCTH, HHEPIUS, B3aUMOJICHCTBHE
ten, nuddys3us, OpOyHOBCKOE JIBM)KCHHE, CTPOCHHUE JKUJIKOCTEH M TBEPIBIX TEJl, U3MCHCHUE 00BbEMA TeIl MpHU
HarpeBaHuu (OXJI@KICHUH), TCIIOBOS PABHOBECHE, HMCIApEHHE, KOHICHCAIUS, IJIABJICHUE, KPHUCTAILTH3AIHS,
KUIICHHE, BJIAXXHOCTh BO3[yXa, IOBHIIICHUE AAaBICHHUS rasa IPH €ro HarpeBaHWU B 3aKPBITOM COCYIE, CBS3b
MEXK]Ty ITapaMeTpaMu COCTOSHHS ra3a B U30IPOIECCaX, DIEKTPU3alns T, B3aMMOICHCTBHE 3aps0B;

OITMUCBIBATh MEXAHUYECKOE JBM)KEHHUE, UCIONB3YS (H3UUECKUE BEIMYUHBL KOOpPAHMHATA, MYyTh, IEpeMe-
IIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIa, HMITYJIbC Tella, KHHETHYEeCKast SHEPIHs, TOTEHIM albHas YHEp-
TUsl, MEXaHWYecKash paboTa, MEXaHWYeCKas MOIIHOCTb; MPU OMHUCAHUH MPABHIBLHO TPAKTOBATh (HU3UUYCCKUN
CMBICIT MCITOJIb3YEMbIX BEJIMYHMH, MX OOO03HAUCHHS W CIAWHUIIBI, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JTaHHYIO
(U3NIECKYIO BETHYHHY C IPYTHMHU BEINYHMHAMHU;

OIKCHIBaTh M3y4EHHBIC TEILJIOBBIC CBOMCTBA TEJ M TEILIOBHIC SIBJICHHS, UCIOIL3YS (DU3HMUECKUE BEIHYU-
HBI: JaBJICHHE ra3a, TEMIIepaTypa, CpeAHssE KHHETHYECKas SJHEPTUs Xa0THYCCKOT0 ABMKECHHS MOJIEKYJI, CpEIHe-



KBaJpaTU4YHasi CKOPOCTh MOJICKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS SHEprus, pabora rasza, ko3 (pQUIHEHT
MOJIC3HOTO JICHCTBHS TEIUIOBOTO JABUTATEIS; MPH OMHCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT HC-
MOJIb3YEMBIX BEIMYUH, NX 0003HAUCHUS U €AUHULIBI, HAXOIUTH (JOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (U3HUECKYIO
BEIIMYMHY C IPYTUMHU BEIMUYUHAM;

OIMKCHIBATh M3YYCHHBIC JIEKTPUUCCKUE CBOMCTBA BEIIECTBA W AJICKTPUYECKHUE SIBJICHUS (IIPOIIECCHI), UC-
MOJIb3Yysl (DM3UYECKUE BEIIMUMHBI: DJICKTPUUCCKUIN 3apsil, dJIEKTPUUYCCKOE T0JIe, HANMPSHKEHHOCTD IO, MTOTCH-
1IAaJ1, Pa3HOCTh MOTCHIIMAJIOB; IMPYU OMUCAHUU IPaBUILHO TPAKTOBATh (DHM3MUYSCKUM CMBICI MCIIOIb3YEMBIX Be-
JUYUH, UX 0003HAYEHUS W €AUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIUUUHY C
JIPYTUMU BETUIMHAMU;

aHAJIM3UPOBATh (PU3HUECKHE MPOICCCHI U SBJICHUS, UCIIONIB3YS (PU3NYECKHUE 3aKOHBI U TIPHHITUIIBL: 3aKOH
BcemupHoro tarorerus, |, |1 u 111 3akorsr HetoToHA, 3aK0H cOXpaHEeHHUS MEXaHHMYECKON dHEPTHH, 3aKOH COXpa-
HEHUS UMITYJIbCa, PUHIUI CYMEePIO3UIIMK CHJI, TPUHITAIT PAaBHOMPABHUS WHEPIUATBHBIX CHCTEM OTCUéTa, MO-
JEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBA3b CPEAHEN KUHETUUECKOW dHEp-
TUW TETUIOBOTO JBWKEHUSI MOJIEKYJ ¢ aOCOIOTHOW TeMITepaTypoil, MepBhIi 3aKOH TEPMOJUHAMUKH, 3aKOH CO-
XpaHEHHs JISKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3iuyarh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BRIPAKCHUE 1 YCIIOBHS (TPaHUIlbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC NMPUHLMIIBI ACHCTBUS MAIWH, MPUOOPOB M TEXHHUYECKUX YCTPOMCTB; pa3audarh
YCIIOBHSI X O€301acCHOT0 UCIOJIb30BAHUS B MIOBCETHEBHON KU3HH;

BBITIOJIHATh 3KCIEPUMEHTBI 110 MCCJICAOBAHHMIO (DM3UYCCKUX SBJICHUHW M IMPOIECCOB C HCIIOIb30BAHHEM
MPSMBIX U KOCBCHHBIX U3MEPEHHUM, IIPU 3TOM (hopMyIHpoBaTh MpodiieMy/3a1ady U THIIOTE3y ydeOHOro 3KCIe-
pUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHMS, TPOBOIUTH OIBIT U ()OPMYTUPOBATH BHIBO-
TIBI;

OCYIIECTBJISATh IPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3HUCCKHX BEIUYMH, IIPH 3TOM BBIOMpATh ONTHMAJIb-
HBII CI0OCO0 U3MEPEHUS U UCITOJIb30BATh U3BECTHBIE METOIBI OIIEHKH IMOTPEITHOCTEN N3MEPEHNU;

WCCJIEIOBATh 3aBUCUMOCTH MEXKY (HU3MYECKUMHU BEIIMUYMHAMU C MCIIOIh30BAHHEM MPSIMBIX W3MEPCHUH,
IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YJbTAThl MOJYUCHHONW 3aBUCUMOCTH (PU3HUCCKUX Be-
JUYUH B BUJIE TAOIUII U TPaUKOB, A€TaTh BEIBOBI 110 pe3yJbTaTaM UCCIIEIOBAHUS;

cobmro1aTh TpaBujIa 0€30MacHOro TpyAa MpHU MPOBEACHUH HCCIICIOBAaHUN B paMKax y4eOHOTO dKCIepH-
MEHTa, Y4eOHO-UCCIICIOBATETLCKOM H MPOEKTHON MEATENIbHOCTH C WCIOJNBb30BAHHEM HW3MEPHUTEIBbHBIX
YCTPOMCTB U J1aO0paTOPHOT0 000PYIOBAHUS,

pemarh pacuéTHbIC 3aJa4i C SBHO 3aJaHHOW (PU3MUECKOW MOJENBIO, UCTIONB3YS (PU3UUCCKHE 3aKOHBI U
MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBHS 33J1a4i BEIOMPATh (PM3HUYECKYIO MOJICIb, BBIICIATh (PU3NUECKHUE BEIH-
YUHBI U (POPMYITBI, HECOOXOAUMBIC JIJIs €€ PEIICHMS, IIPOBOIUTH PACUETHI M OICHUBATH PEATbHOCTD IMOJTYICHHO-
ro 3HaUYCHUS (PU3NUECKON BETUINHBI,

pemiaTh KaueCTBEHHBIC 3a/1a4M: BBICTPAMBATh JJOTMYECKH HEMPOTUBOPEUMBYIO IIEMOYKY PACCYXKICHHUH C
OIOPOM Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MUECKHE SIBJICHUS;

WCITOJIb30BaTh MPHU PEIICHUH YYeOHBIX 3a/1ad COBPEMEHHBIC HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOWCKA,
CTPYKTYPUPOBAHMS, HHTEPIIPETAIIUN M IPEJICTABICHUS y4eOHOM W HAyYHO-TIOMYJISIpHONW WH(MOpMAIUH, IMOTy-
YCHHOH M3 Pa3IMIHBIX HCTOYHUKOB, KPUTHYSCKU aHATH3UPOBATH IMOITYIacMyI0 HH(OpMAIIUIO;

MIPUBOANTH TPUMEPHI BKJIaZa POCCUMCKUX U 3apYOEKHBIX YIEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBsICHE-
HHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUM;

WCITIOJIB30BaTh TCOPETUUCCKUE 3HAHUS 10 (PU3HMKE B MOBCEIHECBHOM KU3HH JUISI 00eCIeUeHHs O0€301acHo-
CTH TIPU OOpaIlleHuH C TPUOOPaMH U TEXHUUYECKUMH YCTPOMCTBAMHU, ISl COXPAHEHUS 3/I0POBbSI U COOJIIOICHHS
HOPM 2KOJIOTUYECKOT0 MOBEACHUS B OKPYXKAIOIIeH cpee;

paboTaTh B TPyMIe C BBHIMOJHEHUEM Pa3IMYHBIX COIUAJIBHBIX POJICH, TUIAHUPOBATh pabOTy T'PYMIIbI, pa-
[IHOHAIBHO PACTIPEIEISITHE 00S3aHHOCTH M TUIAHUPOBATH JICITEIILHOCTh B HECTAHIAPTHBIX CUTYaIlUsIX, aJIeKBaT-
HO OIIEHHUBATh BKJIAJ] KaX0T0 U3 YYaCTHUKOB TPYIIBI B PEIICHUE paCCMaTPUBAEMOM TTPOOIEMBI.



10 kaace

TemaTH4yeckoe IJIAHUPOBAaHUE

Ne HaumenoBanmue Bocnurareabnslie 3aqaun | Kosm4yecTBo yacos DJIeKTPOHHbIE
n/n pa3aeJioB u3 pado4eil NporpaMmmslI (undposrbie)
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Pa3znen 1. PU3UKA U METOJAbI HAYUYHOI'O TIO3HAHMUSA
1.1 | ®us3uka u METOBI Oco3HaBaTh €AUHCTBO U 1IE- 2 [[bubmmoreka LIOK
HAYYHOTO MMO3HAHKMS | JIOCTHOCTh  OKPY/KAIOIIEro https://m.edsoo.ru/7f41bf72]]
MHpPa, BO3MOXHOCTb €ro Io-
3HaBaEMOCTH U OOBSICHUMO-
CTU HA OCHOBE JIOCTUKEHHI
HayKH.
XapakTepu3oBaTb  METOJIBI
¢buznveckoit HayKH
(mabmrosieHue, CpaBHEHHE,
AKCIIEPUMEHT, U3MEPEHHE) U
UX pONib B MO3HAHUU TMPH-
POIIBL.
Ponb oreuecTBEHHBIX yue-
HBIX B CTAHOBJICHHH HAYKH
(U3HKH.
Hroro no pazneny 2
Pa3nen 2. MEXAHUKA
2.1 | Kunemarnka Hcmons3oBarh 3HAHUA O 5 [[bubnmoreka LIOK
MEXaHUYEeCKUX SBJICHUSX B https://m.edsoo.ru/7f41bf72]]
2.2 I[I/IHaMI/IKa HOBCCI[HGBHOﬁ KU3HUA I 7 [[BI/I6J'II/IOTCK3. HOK
oBecIicucHAs Ge30MACHOCTH https://m.edsoo.ru/7f41bf72]]
2.3 | 3aKOHBI COXpaHCHUS mpu o6paleHuu ¢ TpHGO- 6 |1 1 [[bubmuorexa [TOK
B MEXaHUKe pAMH W TCXHHYECKHMH https://m.edsoo.ru/7f41bf72]]
YCTpPOMCTBaMH, ISl COXpa-
HEHUSl 3/I0pOBBS U COOIIO-
JI€HUSI HOPM HKOJIOTUYECKO-
ro TIOBEJEHUS B OKpYXKaro-
e cpese.
CaMoCTOsTENbHO MIIaHUPO-
BaTh U POBOJUTH (pU3HYE-
CKHE DKCIIEPUMEHTHI.
Wroro no pazneny 20 1 1
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 | OCHOBBI MOJIEKY- Hcnons3oBars, 3HaHHUA O 9 1 [[bubmmoreka ITOK
nspHO- TEIJIOBBIX  SBJICHUSX B https://m.edsoo.ru/7f41bf72]]
KHHETHYECKOH TE€O- IOBCEIHEBHOU JKU3HU IS
puu obecrieueHusi 0Ge30mMacHoO-
3.2 | OCHOBBI TEPMOTH- CTH Tpu oOpameHuu ¢ 10 |1 [[Bubmurorexa [TOK
HAMUKH npudopaMu W TEXHHUYE- https://m.edsoo.ru/7f41bf72]]
3.3 | ArperatHsie cOCTO- CKUMH YCTpOMCTBaMH, 5 [[Bubmnorexa [JOK
saHuA BemecTa. a- | UL COXpPaHEHUS 3110pO- https://m.edsoo.ru/7f41bf72]]
30BBIC TTEPEX OB BbSl U COOJIOJIEHUS] HOPM
9KOJIOTUYECKOTO TIOBEJIe-
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HUs B OKPYKAIOIIEW cpe-
Te.

[TpuBOIUTH PUMEPBI
JKOJIOTHYECKUX  TIOCIIC/I-
CTBUM pabOTHI JIBUTATE-
Jeil BHYTPEHHEro cropa-
HUS, TEIUIOBBIX M THJPO-
AJIEKTPOCTAHIINH.
CaMOoCTOSTENbHO MIJIAHUPO-
BaTh M MPOBOJIUTH (pr3nye-
CKHE DKCTICPUMEHTEI.

Wroro no pazneny 22 1
Pa3nen 4. JIEKTPOJANHAMUKA
4.1 | DiekTpocTaTHKa Ucnons3oBare 3Hanug o060 | 10 [[bubmmorexa [IOK
JJIEKTPOMAarHUTHBIX  SIBJIE- https://m.edso00.ru/7f41bf72]]
4.2 ITocTOSIHHEBIN DIICK- HUIX B NOBCEIHEBHOM XU3- 12 1 [[BI/I6HH0TCK3 HOK
Tpuueckuii Tok. To- | g s obecreucHuss 6e3- https://m.edsoo.ru/7f41bf72]]
KH B pa3sIM1HBIX ONAaCHOCTU MpU OOpalleHUH
cpemax c mnpubopamMu M TEXHHUYE-
CKUMHU YCTPOMCTBAMH, HJIst
COXpPaHEHUs 3JI0POBBS U CO-
OnrofieHusT HOPM DKOJIOTH-
4YecKkoro  IOBEACHUS B
OKpY’Karoleu cpene.
[TpuBOIUTE TIPUMEPHI BIIHSI-
HUS 3JIEKTPOMAarHUTHBIX W3-
JTy4eHH Ha J>KUBBIE Opra-
HU3MBI.
CaMOCTOSTENBHO TIJIAHUPO-
BaTh U MPOBOIUTH PU3NYeE-
CKHE DKCIIEPUMEHTHIL.
Hroro mo pasneny 22 1
Pa3zges S. UTOroBblii KOHTPOJIb
5.1 ‘ HTOroBslii KOHTPOJIb 2 1
Hroro mo pazneny 2 1
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4
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IloypouHoe miiaHupoBaHue

Tema ypoka
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1. 1. [[@Pu3uka — Hayka o mpupojae. Hayunsie MmeToapl mo3Hanus okpy- | 1
YKarolero Mupal]
2. [[Ponp 1 MecTO pU3MKH B PEBpAILLIEHUN COBPEMEHHBIX HAYUHBIX 1
KapTUH MHUpPA, B MPAKTUYECKOU JICSITEIbHOCTH JIFOJIEH ||
2. 3. [[Mexanuyeckoe nBrxeHre. OTHOCUTEIbHOCTh MEXAaHUYECKOTO 1
nBxenus. [lepemenienue, CKOpocTh, YCKOpEHHE] |
4. [[PaBHOMEpHOE MPSIMOIUHENHOE ABUKEHHE] ] 1
3. 5. [[PaBHOYCKOpEHHOE MPSMOIMHEHHOE JIBI)KCHHE] | 1
6. [[CBoOomHOE asieHne. Y CKOpeHre CBOOOIHOTO MaIeHMs || 1
4. 7. [[KpuBonuHeiiHoe nBmxenue. [IBukeHue MaTepuaibHOM Touku o | 1
OKPYXXHOCTH ]
8. [[Tpunammn otHOcuTenbHOCTH ["amunen. MHepunaabHbIe CHCTEMBI 1
orcueta. [lepBbiit 3akoH HproToHa]]
S. 9. [[Macca Tena. Cuna. [Ipuntun cyneprno3unuu cwit. Bropoii 3akoH 1
HproToHa 151 MaTepHallbHBIX TOYEK]]
10. [[Tpernii 3akon HproTOHA [1s1 MaTepUANIbHBIX TOYEK]| 1
6. 11. [[3akon BcemupHoro tsarorenus. Cwna tsokectu. [lepBas kocmuue- | 1
CKasl CKOPOCTh]]
12 [[Cuna ynpyroctu. 3akoH 'yka. Bec tenal] 1
7. 13. [[Cuna Tpenus. Koaddunuent tpenus. Cuna npu conpoTuBiaeHun | 1
JIBM>KCHHUIO TeJa B KUJIKOCTH WIIH B3TJIsIIe]]
14. [[[TocTymarensHOE M BpamaTeabHOE IBIKEHHE a0COMIOTHO TBEPO- | 1
ro tesa. MoMmeHT cuibl. [lnedo cumbl. YcinoBus paBHOBecHUs Tenal|
8. 15. [[MMnynbc MaTepralIbHOM TOUKH, CUCTEMBI MaTEPUAIIbHBIX TOUEK. 1
Nmnynsc cuitbl. 3aKOH COXpaHEHUs UMITyabca. PeakTuBHOE ABMXkKe-
Huel]
16. [[PaboTa u cuna. Kunernueckas 3Heprusi MaTepuaaIbHOU TOUKH. 1
Teopema 06 coxpaHeHHH KUHETHYECKOW SHEpruu]]
9. 17. [[[TorennmanbHas 3Heprus. [loTeHIManbHas SHEPTUs YIPYyro ae- 1
(dbopMHupOBaHHOI NTPYKUHBL [loTeHIIMaNbHAS YHEPTHS TeTa BOIU3U
MOBEPXHOCTU 3eMin ||
18. [[TToTreHIManbpHBIE CUIIBI U HEMOTEHIIMANbHBIE. CBsI3b pabOThI HEmo- | 1
TEHIMAJIBHBIX CHJI C U3MEHEHHEM YHEPTETUUYECKUX CUCTEM TeJl. 3a-
KOH O COXpAaHEHHH SKOJIOTUYECKOU IHEPTrUuM ||
10. | 109. [[JTaGopaTopHas pabora «VccnenoBanue cBa3u padot cui ¢ uzme- | 1 1
HEHHEM XHMHUYECKON SHEPTHH TeJla Ha OCHOBE MTPOM3BOJICTBA PE3U-
HOBOTI'0 JXI'yTay]]
20. [[KonTponbHas pabota o teme «Kunemaruka. /lunamuka. 3akonsr | 1 1
COXpaHEHHsI B MEXaHUKe»|]
11. | 21. [[OcHOBHBIE TIOTOXKEHUS MOJIEKYISIPHO-KHHETHYECKON TEOPHH. 1
BbpoynoBckoe amxenue. Auddysus]]
22. [[XapakTep ABMKCHHS M B3aMMOJICHCTBHE YaCTUIl UMEIOT 3Ha4YeHue. | 1




Mopenu uCIbITaHus Ta30B, KUJIKOCTEH U TBEPIBIX Tel]|

12. 23. [[Macca monekynbl. KonudectBo BemectBa. [Tocrosinnas ABoran- 1
po]]
24. [[TenmoBoe paBHOBecue. Temmneparypa u ee uzmepenue. [llkana 1
temmneparypsl Llenabcust]]
13. | 25. [[Uneanbusiii ra3 B MKT. OcHoBHoe ypaBHeHue MKT]] 1
26. [[AGcomoTHast TeMIeparypa Kak Mepa CpeHeH KHHETUIECKOn 1
SHEPTUU JABWKEHUS MOJIEKYNbl. Y paBHeHHe MeHeneeBa-
Knanetiponal]
14. | 27. [[3akon JlampToHa. ["a30BbIe 3aK0HBI]] 1
28. [[JTabopaTopHas pabora «VccnenoBanue B 3aBUCUMOCTH MEXKIY 1
rapaMeTpaMH COCTOSHUS Pa3peKEHHOT0 ra3ay]]
15. | 29. [[U3omporiecchl B uieaaIbHOM B3IJISAC U UX Tpadudeckoe npe- 1
cTaBjeHue]]
30. [[BHyTpeHHSss SHEpTUsl TEPMOIMHAMUYECKON CUCTEMBI U €€ N3Me- 1
Henus. KonudectBo temna u pabotel. BHyTpeHHss sHEpTUs 0qHO-
ATOMHOI'0 UJICaJILHOTO Ta3al]]
16. | 31. [[Bums! Terionepenaun]] 1
32. [[Y nenpHas TermmoéMKOCTh BemecTBa. KonnuecTBO TEMmIoThl IpH 1
terionepeaade. AauabdaTHbIN mporecc]]
17. | 33. [[TTepBbIit 3aKOH TEPMOIUHAMHKHN U €r0 MIPUMEHEHHE K u3omporec- | 1
caMm]]
34 [[HeobpaTtumocTs mpoiieccoB B npuposne. Bropoii 3akon Tepmonu- | 1
HAMUKH | |
18. | 35. [[ITpuammn neiictust u KI1J] atMocdepsl MamuHbI| | 1
36. [[Ilmxn Kapro u ero KIT/I]] 1
19. | 37. [[Oxomnoruueckre npobIeMbl TETIJI0IHEPTETHKH || 1
38. [[O6o6matonmii ypok «MonexymsipHas ¢pusnka. OcHOBBI TepMoan- | 1
HAMUKW ||
20. | 30. [[KonTponbHas pabota o teme «MonekynspHas puszuka. OcHoBsl | 1
TEPMOJIMHAMUKN ||
40. [[ITapoobpa3oBanue u KoHAeHcalus. ViciapeHue u Kkurnenue]| 1
21. 4]. [[AGcomoTHas 1 OTHOCUTENbHAS BIAXKHOCTh BO3AyXa. Hackien- 1
HbI n1ap]]
42. [[TBépmoe Teno. Kpucrammmaeckue u amopdHbIe Tena. AHH30TPO- 1
Ius CBOMCTB KpucTaioB. JKujakue kpuctamibl. COBpeMEHHbIE Ma-
Tepuabl||
22. 43. [[[InaBneHue U KpucTaIn3anus. Y AelibHas TEIUIOTa MIABJICHMUS. 1
Cybnumarus|]
44. [[YpaBHeHue TermmoBoro Oanancal] 1
23. 45, [[DnekTpuzanus Ten. DNeKTpUUeCKUil 3apsaAHuK. J[Ba BUIa dJIeK- 1
TPUYECKUX 3apsiioB]]
46. [[TIpoBOMHUKH, TUAIEKTPUKH | TMOTYIPOBOJIHUKHU. 3aKOH O coxpa- | 1
HEHUH 3apsiaal]
24. 47. [[B3zaumopeiicTBue 3apsiaoB. 3akon Kynona. Toueunsiit MamuHHbIN | 1
3apsia]]
48. [[HanpspoxkénHocTh BHeHUX nonel. [Ipunnun cynepno3unuu anek- | 1
TPUYECKUX moseil. JInauu HanpskEHHOCTH ||
25. | 49. [[Pabota cuin anekTpocTaTudeckoro mois. [loreninan. PasHocTs 1
MOTEHIMAJIOB] |
50. [[TIpoBOHUKH M TUAJIEKTPUKH B JIEKTPOCTATHIECKOM moje. J(u- 1
JJeKTpUYecKasi MPOHHUIIAEMOCTh ]|
26. |51 [[DnexTpoémrocTh. Konaercarop]] 1
52. [[D7eKTpOo&MKOCTD MIIOCKOT0 KOHJAEHCATOpa. DHEPrus 3apspkeHHo- | 1
o KOHJeHcaTopa|]
27. | 53. [[JTaGopaTopHas padora "M3mepeHne 3eKTpoéMKOCTH KOHICHCA- 1




topa"]]

54, [[ITpuHIMI NEHCTBUS U IPUMEHEHUS KOHACHCATOPOB, KOMUPOBAJIb-
HOT'O YCTPOICTBA, CTPYHHOI'0 IPUHTEPA. DIEKTPOCTaTHIECKas 3a-
nuTa. 3a3eMIICHHE JIEKTPOonprOopoB]]
28. | 55. [[DnekTpruuecKuil TOK, COCTOSIHUE €ro cyliecTBoBaHMs. [locTosH-
HbIM Tok. Cuna Toka. Hanpspkenne. Conpotusienue. 3akoH Oma
JUTsl y4acTKa 1ernu||
56. [[TTocnenoBaTenbHOE, MapaljieIbHOE, CMEIIAHHOE COSTUHEHHE
poBoIHUKOB. JIaboparopHas pabora «M3ydeHne cMenIaHHbIX CO-
eAMHEHUHN PE3UCTOPOBY]]
29. | 57. [[PaboTa 1 MOIIHOCTH TOKa. 3akoH Jlxkoyns-Jlennal]]
58. [[3axon Oma asist oHOM (3aMKHYTOM) AekTpudeckoi memnu. Ko-
potkoe 3akitouenue. Jlaboparopuas pabora «M3mepenne 3C nc-
TOYHHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHSI»]]
30 59. [[DnexTpoHHas MPOBOIUMOCTD TBEPIABIX METAIIIOB. 3aBUCHMOCTh
COMPOTHUBJIEHHUSI METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOANMOCTS] |
60. [[OnexTpuueckuii TOk B BakyyMme. CBOICTBA 3JIEKTPOHHBIX Ty4-
KOB]|
31. |6l [[TTorynpOBOIHUKH, KX COSTUHEHHS U TIPUMECHAS TIPOBOAMMOCTbD.
CaoiicTBa m—H-niepexona. [TonympoBoaHUKOBEIE TPUOOPHI] ]
62. [[DnexTpuueckuii TOK B pacTBOpax U pacijiaBax 3JIEKTPOIUTOB.
DJIEKTPOJIUTHYECKAS TUCCOIUALIMS. DJISKTPOIu3]]
32. | 63. [[DnekTpuueckuii TOk B razax. CaMoCTOATEIbHBIN 1 HECAMOCTOSI-
TenbHbIN pa3psaa. Monunus. [lnazmal]
64. [[DnexTpuueckue mpuOOpsl U yCTPOUCTBA U UX MPAKTUIECKOE TPHU-
MeHeHue. [IpaBuia TexHuku 6e30macHoCTH ||
33. | 65. [[OGo06maromuii ypok «JIeKTpoaAnHAMUKA»]]
66. [[KonTponbHas paboTa mmo teme «nekrpocTatuka. [locTosHHBII
TOK 00paboTku. ToKM B pa3nuyuHbIX cpemax»]]
34. | 67. [[O6o06maromuii ypok rmo Temam 10 kimacca.]]
68. WroroBasi KOHTpoJbHAs paboTa]]
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