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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpamMmbl BOCIUTAHUSA HU
KOHLEMUUU TMpenojiaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTEbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTuUHbl Mupa oOyuarmuxcs 10-11 xmaccoB rmpu
oOydeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
nonxona. Ilporpamma nmo ¢usuke coorBercTBYyeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsl, a TaKKe YUYUTHIBAET HEOOXOJIHMMOCTh peaju3alliy MEXIPEAMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKH: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1no rogam o0ydeHus.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyIas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUHN 00 okpykaromeM mupe. IIIkompHBIN Kypc GU3UKH — CUCTEMOOOPa3yIONTU
11l €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOIbKY (hPU3NUECKHE 3aKOHbI
JeXKaT B OCHOBE IIPOIICCCOB M SBIICHUH, H3y4aeMbIX XUMHCH, OHOJOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHE (U3MYECKUX 3HAHUWA  ONpeNeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MaTe€pHaOB C 3aJaHHbIMH CBOMCTBAMHU MU JAPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
HAYYHBIA METO]] IO3HAHUS MIPH BBIIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHOBYy kypca ¢usmku Ui ypOBHS CpPEeAHEro 0O0Iero ooOpa3oBaHUS
MOJIOXKEH pAJ HUACH, KOTOpble MOXXHO paccMaTpuUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. BEE peanuzanus NOpeanojaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTMEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C HIMPOKHM KPYTrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHHKH M TEXHOJOTHU, a Takke OOCYXKIEHHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus SABJstOTCA ¢Gu3nueckue Teopun (popmMupoBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOJE, TpPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITeIbHOCTHBIN MOAX0J B Kypce (U3UKU peau3yeTcsl MPexie
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroniuxcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OOIIMA CIHCOK YYCHHYCCKHX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSI W  OLEHKH, OCYIIECTBISIETCS yYaCTHUKAMM
00pa30BaTeIbHOrO IMpoLecCa HCXOJsS U3 OCOOCHHOCTEW TMJIaHUpPOBAHUS H
ocHamleHuss kaOuHeta (¢usuku. [lpu s3TomM oOecrednBaeTcs OBIAJCHHUE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anay. IIpu 3TOM mig pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJadd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KauyecTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISSIOTCS 3a/IaHHs Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU MJIsi CHUTYyalldd TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOeCIieueHuI0 y4eOHOro rmpoiecca 0a30BBIM ypOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOMHEeTa (PM3WUKH WM B YCJIOBHSX WHTCTPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe JlabopaTopHOe OO0OpYIOBAaHHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH M  00ECIIEUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX |
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyetcst B BUAE TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCs B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
1abopaTOpHOTO O00OPYNOBAaHUSA JOKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE ITU(POBBIX JaOOpaTOPUid.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECAa M CTPEMJICHHS OOYYalomUXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUS U (popMuUpOBaHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBICHATH SBICHHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHme mpeACTaBICHUN O PO (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkeHnne 3TUX Ieliel o0ecreuynBaeTCs perieHueM CIEIYIONX 3a1ad B

MpoIecce n3yueHus Kypca (M3UKHA Ha YpPOBHE CPETHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AJIIEMEHTBI acTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETUUYECKUE 3HAHUA IS
0oOBbsiCHEHHUs (U3MYECKUX SBJICHUHA B MNpPUPONE W A HPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIIOCOOOB pEHIeHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko MoJenbo, 3a7ay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pU3NMUECKOl MOJEINH, aJIEKBAaTHON YCIOBUSM 3a/1a4u;

e TMOHUMaHUE (PU3NYECKHUX OCHOB W NPUHIIMIOB JACHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
(Gu3MUECKUX HKCIIEPUMEHTOB, aHAIM3a U HMHTEpIpeTalul HUHPOpMaIHH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU [JIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (u3MKe TMepedeHb J1IabOpaTOPHBIX H
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAET BBHIOOD
NPOBEJCHUs JTA0OPATOPHBIX PAOOT W OMNBITOB C YYETOM HWHIUBUIYAIBHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usnka — Hayka o npupone. HayuHble MeToabl MO3HAHUS OKpYKaroumero Mupa. Ponp skcnepyumMeHTa U TEOPUH B
npolecce MO3HaHUs MPUPOIbl. DKCIIEPUMEHT B (DU3UKE.

MopnenupoBanue pu3nuecKux siBJeHUM U nporeccoB. Hayunble runore3sl. @uznueckue 3aKOHbl U TEOPUH. [ paHULIbI
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. [IpMHIIMTT COOTBETCTBHUS.

Ponb u mMecto ¢u3uku B GOpMUpPOBAHMU COBPEMEHHOM HAay4yHOW KapTHHBI MUpa, B MPAKTUYECKOHN NESITEIbHOCTH
JMIOAEH.

Jlemoncmpayuu

AmnaioroBsle U HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYHKU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe aBrmxeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO IBIKEHUs. CucteMa oTcuéra. Tpaekropus.

Ilepemenienne, CKOpoOCTh (CpeAHss CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MAaTE€pUaJIbHON TOYKH, HX
IPOEKIUU Ha OCHU CUCTEMBI KOOpAuHAT. CJI0KEHHE NEPEMENIEHUN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABWKEHUE. ['padmku 3aBUCHMOCTH KOOPJIWHAT, CKOPOCTH,
YCKOpPEHHUS, IYTH U NEPEMELIEHNS] MAaTEPUAIIBHON TOYKHA OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe nBukeHue. JIBH)KEHHME MATEPUATIBHOW TOYKM IO OKPYKHOCTHM C MOCTOSIHHOM 110 MOZYJIIO
CKOPOCTBI0. YTJIOBasi CKOPOCTh, JINHEWHAss CKOPOCTh. [leproxa u yactota oOpamenus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHnyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUWE: CIUAOMETP, NBMIKCHUE CHAPSJOB, LICHBIE U PEMEHHBIC
MepeIaym.

Jlemoncmpayuu



Mojenb cucTeMbl OTCUETA, MILTFOCTPALINS KHHEMATUYECKUX XapaKTEPUCTHUK JIBUKECHHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmtonenue nBuxkeHus Tena, OPOIIEeHHOTO MO/l YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocT npu ABUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyenne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEICICHUSI MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOIIEHUS MEXAY MyTAMH, NPONMICHHBIMU TEJIOM 3a MOCJIEA0BATEJIbHBIE PAaBHBIE MPOMEXKYTKH
BPEMEHU MPU PAaBHOYCKOPEHHOM JIBM)KEHUM C Ha4allbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUXKEHUS 1IapUKa B BA3KOU KUKOCTH.

N3yuenne nBmxeHus Tea, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[TpuHumn otHocuTenbHOCTH ['anumes. [lepBoiid 3akoH HeroTtona. HEpuHManbHble CUCTEMBI OTCUYETA.

Macca tena. Cuna. [lpunuun cynepno3uiiuu cwi. Bropoii 3akoH HeroToHa 1715 MaTepuaibHON TOUKHU. TpeTuil 3aKkoH
HeroToHa a1t MaTepuanbHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuia tsokectd. IlepBas kocMuyeckasi CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (mokosi, CKoiabxkeHus, kaueHus1). Cuna tpenusa. Cyxoe TpeHue. Cuiia TpEHUS CKOJIbXKEHUS U
cwia TpeHus nokosi. Koagunuent tpenns. Crsa COMpOTUBICHHS MPU JBUKEHUHU TeJa B )KUJIKOCTH WIIH rase.

[TocTynarensHOE ¥ BpaniaTeIbHOE JBMKEHHUE a0COIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaieHus. [nedo cuiibl. Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

TexHnueckne yCTpouCTBA U MPAKTUYECKOE TPUMEHEHNE: TOAINITHUKY, JBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHeHHE MACC B3aUMOJICMCTBYIOLINX TEI.

Bropoii 3akoH HproToHa.



N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedopMaIuu.

HesecomocTts. Bec tena npu yCKOpeHHOM NOABEME U MAJICHUM.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKECHMUSL.

YcnoBus paBHOBeCUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYT'OCTH, BOZHUKAIOIIUX B MPYXUHE U PE3MHOBOM 00pasiie, OT X AedopMalium.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BpPaICHHUS.

Tema 3. 3akonvl coxpanenus 6 mexanuke

NmMnynsc MaTepuanbHOM TOYKM (TE€a), CUCTEMbl MAaTEPUAIBHBIX TOYEK. MIMMIyNbC CHIIbI U U3MEHEHUE MMITYJIbCa
Tena. 3aKOH COXpaHEHHs UMITyJIbca. PEaKTUBHOE IBUIKEHUE.

PabGora cuiibl. MOIIIHOCTE CHUJIBL.

Kunernueckasi sHeprusi MaTepuaibHON TOUkH. Teopema 00 N3BMEHEHUH KUHETHUECKOM SHEPTHUH.

[TorennnanbHas sHeprus. [loTeHnmManpHas YHEPTHSA YIIPYro aedhOopMUPOBAaHHON NPy KUHBIL. [loTeHITMaIbHAS YHEPT U
Tesa BOJIM3H MOBEPXHOCTU 3EMIIH.

[loTeHnuanbHbple ¥ HEMOTEHIIMAIBbHBIE CUJbl. CBsI3b paOOThl HEMOTEHIUATBHBIX CHJI C U3BMEHEHHEM MEXaHUYEeCKOUH
SHEPIUH CUCTEMBI TEN. 3AKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnuecKHue yCTpOUCTBA U IPAKTUYECKOE TPUMEHEHUE: BOAOMET, KONIEP, NPY>KUHHBIM MUCTONET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE IBHXKEHHUE.

[lepexon MOTEHIIMATBLHOM SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomoi

N3yuenne abCOMOTHO HEYNIPYTOro yjapa ¢ MOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX MAsSTHUKOB.



HccnenoBanue cBA3M pabOThl CHIIBI C HM3MEHEHHEM MEXAHMYECKOW HHEpPruu Tejla Ha NPHUMEpPE pPACTIKEHHS
PE3UHOBOIO KIyTa.

Paszpnen 3. MouiekyasipHasi pM3HMKa ¥ TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OMNBITHOE 000CHOBaHME. BpoyHOBCKOE JBH)KEHUE.
HNudbdys3us. XapakTep IBIKCHHUS M B3aUMOJCHCTBUS YaCTHUIl BellecTBa. MO CTPOEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX
Ted U OOBSICHEHUE CBOWCTB BEIECTBA Ha OCHOBE ITHX Mojenieid. Macca u pasmepsl moiiekyn. KonuuecTBo BeliecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana temneparyp Llenbcus.

Mogaens wupaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU MJACAJIbHOrO rasa.
AOcomtoTHas TeMmmepaTypa Kak Mepa cpefHed KMHETHYECKOW HSHEpPTrHH TEIUIOBOro JBMKEeHHUs yactuil rasa. Illkama
temnepatyp KenbBuHa. ['azoBble 3akoHbl. YpaBHeHHUe MenneneeBa—Kianeipona. 3akon JlanebroHa. M3omporneccsl B
UJCATBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BelecTBa. ['paduueckoe mpencTaBlieHUE H3OMPOILECCOB: HM30TEpMa,
u30xopa, uzobapa.

TexHuuyeckue ycTpoHCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThI, TOKA3BIBAIOIINE AUCKPETHOE CTPOCHHE BElIeCcTBa, PoTorpadun MOJIEKYJI OPraHUYECKUX COCTUHEHU.

OmnbrTel 10 TU(GY3Un KUIKOCTEH U Ta30B.

Mojenb OpOyHOBCKOTO JIBUYKECHHUS.

Mogens onbita ITepHa.

OnbIThL, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3AUMOACHCTBHSI.

Mojenb, WILTFOCTPUPYIOLIAs MTPUPOAY NAABICHUS ra3a Ha CTEHKH COCya.

OMnbIThL, WITIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS UI€aTIbHOTO ra3a, U30MPOLIECCHI.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

Onpenenenue Macchl BO3[yXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpPEHHl O0O0bEMa KOMHAThI, JABJICHUS H
TEMIIEPaTyphl BO31yXa B HEM.



UccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS Pa3peKEHHOr0 ra3a.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmoaunamuyeckass cucteMa. BHYyTpeHHsSt dHEprusi TEPMOJMHAMUYECKOHM CUCTEMBI U CHOCOOBI €€ HM3MEHEHUS.
KonmnuectBo TtemnoTel u pabota. BHYTpeHHsIi SHEpruss OJHOATOMHOTO HJEAJbHOrO Tra3a. Buasl Termsonepenauu:
TEIUIONPOBOJIHOCTh, KOHBEKILIMS, W3JIy4€HHUE. YJelbHAasd TEMIOEMKOCTh BellecTBa. KoOJIMYECTBO TEMIOTH MpH
TEIIonepe1aye.

[Tonsitue 06 anquabatHoM nporiecce. [lepBriit 3akoH TepMoanHamMuku. [[puMeHeHne nepBoro 3akoHa TEPMOJIMHAMUK U
K u3onpoueccam. ['padudeckast uaTepnperaius padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTumMocTh Mpo1ieccoB B IPUPO/IL.

TennoBeie MamuHbl. [IpUHIUIB AEHCTBHS TEIUIOBBIX MaivH. [IpeoOpa3oBaHus >HEPruM B TEIUIOBBIX MAllIMHAX.
Koaddunment nonesnoro aerctBus TeryioBod mamuebl. [lukn KapHo m ero ko3d@UIMEHT MOJIE3HOTO JIEHCTBUSA.
DKOJIOTHYECKHUE MPOOIEMBbI TETUIOIHEPTETUKH.

TexHuuyeckue ycTpolcTBa U MPAKTUUECKOE MPUMEHEHHUE: IBUTaTe b BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJOIUIIBHUK,
KOHJIMI[MOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW HHEPTrUM Teja MpPH COBEPIICHHH pPalOThI: BBUIET MPOOKM M3 OYTHUIKM TOJN JEHCTBHUEM
CKaToro BO3/lyXa, HarpeBaHue 3Gupa B JIATYHHOU TpyOKe MyTEéM TpeHUs (BUIACOIEMOHCTPALIHS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) TeNa MPH TEIIONEpeaaye.

OnbIT 0 aabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3IYIITHBIM OTHHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammnpvie cocmoanusn eeugecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHjeHcanus. McnapeHue u kuneHue. AOCONIOTHAsE U OTHOCUTENbHASI BIAYXKHOCTh BO3JyXa.
Hacwimennsrit nap. Y aenpHas TeruioTa napoodpa3oBanusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JTaBIICHUS.

TBépnoe Tteno. Kpucramnmueckue u amopdHbie Tena. AHU3OTPOIHUS CBOUCTB KpUCTAUIOB. KUAKHE KPHUCTAJLIBL.
CoBpemennbie maTepuabl. [naBnenne u kpucramuinzanus. Y aesbHas TerioTa miasieHus. CyonuManus.



VYpaBHeHME TENIOBOrO OajaHca.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHECHHUE: TUTPOMETP U IMCHUXPOMETP, KaJOPUMETP, TEXHOJIOTHUH
MOJTy4YEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YKCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MaPOB.

Kunenue npy noHM>XKEHHOM J1aBJICHUM.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenue HarpeBaHus U MJIaBJIeHUs] KPUCTAUTMYECKOTO BEIIECTRA.
JlemoHCTpanys KpUCTaJLIOB.

Yyenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoguHaMHuKAa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Ten. DJEKTpUYecKuid 3apsi. J(Ba BuUAa JJIEKTPUYECKUX 3apsAnoB. [IpoBONHMKH, OUANEKTPUKU U
MOJIYIIPOBOJAHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTO 3apsia.

B3zanmopeiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3eKTpUUECKUi 3apsa. DieKkTpudeckoe nose. HanpsxEéHHOCTh
anekTpuyeckoro noss. [I[puHIMN cynepno3numm 3JIeKTPUIECKUX noseil. JINHUM HanpsKEHHOCTU IEKTPUUYECKOTO TOJIS.

PabGora cun anexrpocratuyeckoro mojis. Ilorenmuan. PazHocte moTeHnuanoB. [IpoBOMHMKH W JAMAJICKTPUKHA B
AJEKTPOCTATUYECKOM MOJE. J(U3IeKTpuyecKas IpOHULIAEMOCTb.

OnekTpoéMkocTh. KoHieHcaTop. DIEeKTpOEMKOCTD IJIOCKOT0 KOHAEHCATOpa. DHEPTUs 3apsSKEHHOTO KOHIEHCATOopa.

TexHnueckne yCTpOHWCTBA U NMPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL, SJIEKTPOMETP, AIEKTPOCTATHYECKAs 3alIUTA,
3a3eMJICHHE JIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN anmnapaT, CTpYWHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M MPUHIUIT IEUCTBHS SIEKTPOMETPA.

B3anmopelnicTBrue HA3IEKTPU30BAHHBIX TE.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEIL.



[TpoBOIHUKH B 3EKTPOCTATUUECKOM IMOJIE.

DIIEKTPOCTATHYECKAS 3AIIUTA.

JIMAEKTPUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh DJJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOWIAJAM IUIACTUH, PACCTOSIHUA MEXIAY HUMH U
JTUBJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toxu é paznuunplx cpedax

DJIEKTPUUYECKUUN TOK. Y CIIOBUSI CYIIECTBOBAHMS 3JIEKTpUUeckoro Toka. Mctounuku toka. Cuia Ttoka. IlocTosTHHBIM
TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LEeTu.

DNEKTpUYECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBIEHUE BenlecTBa. I[locienoBaTenbHOE, MapalielIbHOE,
CMEILIAHHOE COEJMHEHHNE MPOBOJHUKOB.

PaGota snextpuueckoro Toka. 3akoH [xoyns—JIenna. MomHOCTb 3JIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIasi CUjia U BHYTPEHHEE CONPOTUBICHUE HCTOYHMKA TOKa. 3akoH OMa 1l MOJHOW (3aMKHYTOM)
aJeKTpruueckon uenu. KopoTkoe 3aMbIKaHue.

DNEeKTpOHHAsT TPOBOJMMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTh CONPOTHUBJIEHUS METANIOB OT TEMIIEPATYPHI.
CBepXmpoBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W NOpPUMECHAasT NPOBOJUMOCTH MOJYyNPOBOJHHUKOB. CBoOilCTBa P—N-miepexoja.
[TomympoBOJHUKOBBIE TTPHOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAX U PaCIIaBaX 3JIEKTPOIUTOB. DIECKTPOIUTUYECKAS] AUCCOIUALIUA. DIEKTPOIIN3.

DOneKkTpuueckuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psia. Monnus. [lna3ma.

TexHuueckne ycTpoWCTBA M NPAKTHUYECKOE NPUMEHEHHE: aMIepMeTp, BOJBTMETP, pPEOCTaT, HCTOYHUKHU TOKa,
AJIEKTpOHArpeBaTelbHble MPUOOPHI, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AHOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN AHO/I, TaIbBAHUKA.



Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HANPSIAKEHHUS.

3aBUCUMOCTh COMPOTHUBJIEHUS LWIMHAPUYECKUX NPOBOAHUKOB OT JJIMHBI, IUIOLIAAW IMOMNEPEYHOTO CEYEHUsS W
Marepuaa.

CmemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHHe >IEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3aMblKaHME TalbBaHUYECKOTO BJEMEHTA M OLIEHKA
BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTbD CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoli paspsil U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJAUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydenne cMemanHoro COeIUHEHUs pE3UCTOPOB.

N3mepenne aneKTpoABHKYLIEN CHIIBI HCTOYHUKA TOKA U €T0 BHYTPEHHETO COIIPOTUBIICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCYIIECTBISIETCS C  YYETOM COJEPKATEIbHBIX
MEXIPEIMETHBIX CBI3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu 1 TEXHOJIOTUH.

Meocnpeomemnvle nonamusi, CBA3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO MO3HAHUA: SBJICHHE, HAY4YHBIA (HaKT,
runore3a, Gu3nyeckas BeIMYNHA, 3aKOH, TEOpUs, HAOIIOJCHUE, DKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIC]Ib, U3MEPECHHE.

Mamemamuxa: perieHue CUCTEMbl YpaBHEHUH, TUHEHas QyHKIms, napabomna, runepOoa, ux rpaduKu U CBOWCTBA,
TPUTOHOMETPUYECKUE (PYHKIMU: CHUHYC, KOCHHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe NBIKEHUE B )KUBOU mpupoze, 1uddysus, ocMoc, TETUIO0OOMEH KUBBIX OPTaHU3MOB (BUIBI
TEIJIONEepeIaun, TEIIIOBOE PABHOBECHE), JIEKTPUUECKHUE SIBICHUS B )KUBOU NPUPOJE.



Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAS Macca, TEIIOBbIE
CBOMCTBA TBEPABIX TEJ, XKUJIKOCTEM U Ta30B, JIEKTPUYECKHE CBOMCTBA METAJJIOB, JJIEKTPOJIUTHUUYECKAS IUCCOLMALINS,
raJbBaHHUKa.

T'eoepaghus; BnaxHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuEe NBUKEHUM C MCIOJb30BAHUEM MEXaHM3MOB, YUET TPEHUS B TEXHHKE, MOJIIUITHUKH,
UCIIOJIb30BaHHUE 3aKOHA COXPAHCHHS UMITYJIbCA B TEXHUKE (paKeTa, BOJOMET U JIPyrue), IBUraTelib BHYTPEHHETO CrOpaHusl,
napoBasi TypOuHa, OBITOBOM XOJOJWJIBHHUK, KOHIUIIUOHEP, TEXHOJOTHH IMOJIYyYCHHUS COBPEMEHHBIX MaTepuajioB, B TOM
YUCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKas 3allluTa, 3a3eMJICHHUE JJICKTPONpPHUOOPOB, KCEPOKC,
CTPYWHBIN MPUHTEP, AIEKTPOHATPEBATEIbHBIE TTPUOOPHI, JIEKTPOOCBETUTEIIBLHBIC TPUOOPHI, rajIbBAaHUKA.

INMIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBIHIEI'O OBPA3OBAHUA

OcBoenue ydeOHOro npeamera «Du3nka» Ha ypoBHE cpefHero obmiero odpazoBanus (6a30BbI ypOBEHB) TOJIKHO
00ecCreyuTh JOCTUKEHUE CIETYIOUTUX TUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOTo npenMera «Du3uka» JOMKHBI OTPaKaTh TOTOBHOCTb U CITOCOOHOCTH
0o0ydJaromuxcss PYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEHW TMO3HMIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TMO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oO0IIecTBa, pacliupeHne KU3HEHHOTO OIBITAa M OMbITa JEATEILHOCTH B MPOIECCE PeaM3alli OCHOBHBIX HAIpaBICHUIN
BOCIUTATEIIBHON AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:x1aHCKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMK O0YYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHUUCKOTO
00111eCTBa;

MPUHATHE TPAJUIIMOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTUUECKUX U JEMOKPATUYECKUX [ICHHOCTEH;

FOTOBHOCTh BECTHM COBMECTHYIO JIESTEIbHOCTh B HMHTEpeEcax TIpPaKJIaHCKOro OOIIeCTBa, Y4YacTBOBaTh B
CaMOYTpaBJICHUU B 00pa30BaTEIbHONW OpPraHU3AIINY;



YMEHHUE B3aNMO/JICHCTBOBATH C COITMAIBHBIMUA HHCTUTYTaMH B COOTBETCTBUH C UX QYHKIIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUNUCKON IPa’KJaHCKON UIEHTUYHOCTH, NATPUOTU3MA;

IIEHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTIKCHUSM POCCUHCKHX YUYEHBIX B 00JIacTH (PU3UKH U
TEXHHKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUICCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHMBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTUPYICh Ha MOpPAJIBHO-
HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIC B JICITCILHOCTH YUEHOTO;

OCO3HAHUE JINYHOTO BKJIAJa B IIOCTPOCHUE YCTOWYMBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUA:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOUYasl SCTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIEro (pu3nvyeckoil Hayke;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEPEC K pa3Nu4yHbIM cepam mpodecCHOoHaANBbHOM AesTENbHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PU3UKON M TEXHUKOM,
yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIieli mpodeccun U pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CITIOCOOHOCTB K 00pa30BaHUIO M caM0O00Opa30BaHUIO B 00J1aCTH (PU3UKHU HA MPOTKEHUN BCEH )KU3HH,

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH IKOJIOTHUECKON KYJIbTYphI, 0OCO3HaHHE II100aTbHOT0 XapakTepa dKOJIOTHUYeCKUuX MpooieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE IEMCTBUN B OKPYXKAIOIIEH CpeAe HA OCHOBE 3HAHUS LEJICH YCTOMYMBOIO Pa3BUTHUS
YeJI0BEYECTRA,;

pacIIpeHre OMbITa AEATEIHPHOCTH IKOJIOTHYECKON HAMPaBICHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHHM 1O (PU3HKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (DHU3NUIECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAyYHOU JAESATEIHHOCTH, TOTOBHOCTH B MPOIIECCE M3YyUeHUs (DU3UKU OCYIIECTBISATH MPOEKTHYIO
1 UCCJIEIOBATEIBCKYIO IEATETLHOCTh HHIUBUIYAIBHO U B TPYIIIIC.



METANPEIMETHBIE PE3YJIbTATBI

Io3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS
ba3oBble Jornyeckue aemcTBus:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIM3UPOBATH MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPEICIISITh NN JACATEIBHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU UX TOCTHIKCHUS,

BBISIBJISTH 3aKOHOMEPHOCTH U IMTPOTHBOPEYHS B paCCMaTPUBACMBIX (PU3HUCCKUX SIBIICHHSIX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMbl ¢ Y4ETOM aHaIW3a HMMCIOIIMXCS MaTCPHAIBHBIX M HEMaTepHATbHBIX
pPECypCOoB;

BHOCUTh KOPPEKTHBBI B JIEATCIBbHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IIEISAM, OIICHHBATh PUCKHU
[TOCJIEICTBHI JEITEILHOCTH,

KOOPJWHUPOBATh M BBINIOJIHATH pPabOTy B  YCIOBHSX pPEATbHOTO, BHPTYAIBHOTO M KOMOWHHUPOBAHHOTO
B3aUMOICHCTBHS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIISHUN KU3HEHHBIX MPOOJIeM.

ba3oBbIe ucciienoBaTebCKe AeMCTBUS.

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEHN, KIIFOYEBBIMU MOHATUSIMHU U METOJaMU (PU3HUECKON HAYKH,

BJIAJICTh HaBBIKAMH YYEOHO-HCCIIEIOBATEIILCKOM M MPOSKTHOM JCATEILHOCTH B 00JacCTH (PU3MKU, CTIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIIeHUs 3ada4 (PU3MYECKOro COAep)KaHUs, INPUMCHEHUIO
Pa3IMYHBIX METOJIOB MMO3HAHUS,

BIIQJICTh BHJAMHU JCATEILHOCTH TIO IIOJYYCHHIO HOBOI'O 3HAHHWSA, €ro HMHTEPIpPETAIlud, IpPeoOpa3oBaHUI0 H
MIPUMCEHCHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSAX, B TOM YHCIIC MPHU CO3JaHUU YIeOHBIX IIPOCKTOB B 001aCTH (hU3UKH;

BBISBIIATh PUYUHHO-CJICJICTBEHHBIC CBSI3M U aKTYaJU3UPOBATh 3a7a4y, BBIBUTATh TUIIOTE3Y €€ pelieHUs, HaXOIUTh
apTyMEHTHI JUIS JOKA3aTeIbCTBA CBOUX YTBEPXKIACHUM, 3a/1aBaTh MapaMeTpPhl M KPUTECPUH PEIICHNS,

aHAJM3MPOBATh TIOJYYCHHBIC B XOJIC€ PCIICHHS 3aJladyd Pe3yIbTaThl, KPUTHUYSCKU OIICHUBATh MX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3a7a4d B O0Opa30BATCIILHOM JNEATCIHHOCTH, B TOM YHCIIC IMPU HU3YYCHUH
busuky;



JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEACITCIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE UJCH, TPEJIaraTh OpUTrHHAIBHBIC TTOIXOIBI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMyCKAIONINE aTbTCPHATUBHBIC PCIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIQJICTh HAaBBIKAMH TMOJydYeHUs WHOOpMaAuu (U3HUYECKOTO COJCPKaHUS W3 HMCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH IMOUCK, aHAJIN3, CUCTEMATU3alUI0 U WHTEPIPETANNI0 WHPOPMAIIUK Pa3IUYHBIX BHJIOB U
dbopm npencTaBICHU;

OIICHMBATh JIOCTOBEPHOCTh MH(OpPMAITUH;

UCIIOJIb30BaTh CpEACTBA HWH(POPMAIIMOHHBIX M KOMMYHHMKAIMOHHBIX TEXHOJIOTHH B PpEHICHUHW KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OpPraHU3allMOHHBIX 3aJ1ady C COOJI0JIeHHEeM TpeOOBaHUN SPrOHOMHUKH, TCXHHKH O€301acHOCTH,
THTHUEHBI, pecypcocOepekeHusl, IPaBOBbIX U ATHUECKUX HOPM, HOpM MH(POPMAITMOHHON 0€3011acHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYCCKOTO COJEPKAHUS B Pa3IMUHBIX QopMmMaTax ¢ yd4€TOM Ha3HaA4YeHHs WHQPOpMAIUU H
IIeJIEBOI ayJIUTOPHH, BEIOUpask ONTUMAIBHYIO (DOpPMY TIPECTABICHUS U BU3yaU3aIINH.

KoMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelCTBHS:

OCYIIECTBIIATH OOIIEHNE Ha YPOKaX (PM3UKHU M BO BHE-YPOUHOU JESATCIHHOCTH,

pacro3HaBaTh MPEINOCHUTKH KOHPIUKTHBIX CUTYalluid ¥ CMTYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HUCTIOIh30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUyaIbHON PabOTHI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBUH C yUETOM OOLIUX HMHTEPECOB U BOZMOKHOCTEH Ka)XOTo ujieHa
KOJUICKTHUBA,;

MPUHUMATH MeJIM COBMECTHOM NEATEeIhHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH NEUCTBUA 1O €€ JOCTHKEHUIO:
COCTaBIIATH IUIAH JEHCTBUM, pacCHpenelisiTh pojid ¢ YYETOM MHEHHH YYaCTHHKOB, OOCYXIaTh pe3yibTaThl COBMECTHOU
paboThI;



OLICHMBAaTh KayeCTBO CBOET0 BKJIAJa M KaXJIOro y4yacTHHKa KOMaHJbl B OOLIMIl pe3yiabTaT MO pa3padOoTaHHBIM
KPUTEPUSIM;

IIPEIaraTb HOBBIE MPOEKTHI, OLEHUBATh UIEU C MMO3UIIMN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh IO3UTHBHOE CTPATErMYECKOE MOBEIACHUE B PA3JIUYHBIX CHUTYalUSAX, HPOSABIATH TBOPYECTBO H
BOOOpakeHue, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AeilicTBUS
Camoopranusanus:
CaMOCTOSITEJILHO OCYIIECTBIIATH IMO3HABATCIBHYIO JEATEIBHOCTh B 00JacCTH (PU3MKKM M aCTPOHOMHUU, BBISBIISTH
pOOJIEMBI, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJILHO COCTaBIIATh TUIAH PEIICHUs PAacYETHBIX W KAaYeCTBCHHBIX 3aJiay, IJIaH BBITIOJHEHUS MPAKTHYCCKOM
paboThI ¢ YIETOM HMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEAIOYTCHUN;
J1aBaTh OLICHKY HOBBIM CUTYAIUsIM;
pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUMH;
JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €Tr0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEILICHUE;
OILICHMBATh MPUOOPETEHHBIN OIIBIT;
criocoOCTBOBaTh (POPMHUPOBAHUIO W TMPOSIBICHUIO JPYIULIHUH B 00JaCTH (PU3MKU, TOCTOSHHO IOBBIIIATH CBOM
00pa3oBaTeIbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEKT:
J1aBaTh OILICHKY HOBBIM CHUTYaIlUsSM, BHOCUTH KOPPEKTHBBHI B JEATEIHHOCTh, OIIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
EISIM;
BIIAJICTh HaBBIKAMHU TIO3HABATEIHHON pe(eKCHMr Kak OCO3HAHHUS COBEPIIAEMBIX JEHCTBUA U MBICTUTEIHHBIX
MPOIIECCOB, UX PE3YIbTATOB M OCHOBAHU;
MCITIOJIB30BaTh MPUEMBI PeIICKCHU TSI OIIEHKH CUTYaIlud, BEIOOpa BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH ¥ CBOCBPEMEHHO MPUHUMATD PEIICHHSI IO UX CHUKCHHIO;
MPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX TPU aHATN3€ PE3YNIHTATOB JEATEIHLHOCTH,
MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,



IIPUHUMATh MOTUBBI U apPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJbTaTOB IEATEIbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO APYIMX HA OLIMOKHU.

B nponecce qocTukeHus: IMYHOCTHBIX Pe3yJbTaTOB OCBOSHHS IPOTrPaMMBbI 1O (PU3UKE AJI1 YPOBHS CPEIHEr0 OOIIEro
o0Opa3oBaHus y 00y4YaroIMXCs COBEPIICHCTBYETCS SMOIMOHANIBHBIN MHTEIUIEKT, MPEANOIaratoni copMrUpOBaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHHMMAaTh CBOE SMOLMOHAIBHOE COCTOSIHUE, BUAETh HAIpaBICHUS
pa3BUTHs COOCTBEHHOMN YMOLIMOHAIBHOM cepbl, ObITH YBEPEHHBIM B ce0e€;

CaMOPETYIUPOBaHUs, BKIIOYAKOLIET0 CaMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE IMOBEIECHUE,
CIIOCOOHOCTD aJJalITUPOBATHCS K SMOI[MOHAJIBHBIM U3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALUH, BKIFOYAKOUIEH CTPEMIICHUE K JTOCTHKEHMIO LIEJIM U YCIEXY, ONTHMHU3M, HHULIMATUBHOCTb,
YMEHUE JEHCTBOBATh UCXO/SI U3 CBOMX BO3MOXKHOCTEM;

OMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh TMOHHMMATh AMOIIMOHATIBHOE COCTOSIHHE JIPYTUX, YYHUTBIBATH €ro IMpHU
OCYIIECTBJICHUH OOIICHHS, CHOCOOHOCTh K COYYBCTBHUIO U COTNIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTH BBICTpaMBaTh OTHOILIEHUS C IPYTUMHU JIIOAbMH, 3a00THUTHCH,
NPOSIBIIATh UHTEPEC U pa3peiiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 Kkjacce TpeIMETHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)aTh
c(hOopMHUPOBAHHOCTh Y 00YUAIOIIHNXCS YMECHUM:

JIEMOHCTPUPOBATh HA MPUMEPaAX POJib U MeCTO GU3UKU B (HOPMHUPOBAHUHM COBPEMEHHON HAyYHOU KapTHHBI MUpa, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOIUH, B IPAKTUYECKON IEATEIBHOCTH JIFOJEH;

YUHUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NUYECKUX MOJIEJIeH: MaTepuaibHas TOYKa, HHepIHalbHas CUCTEMA
oTcu€Ta, abCOJIIOTHO TBEPAOE TEJIO, WACATBHBIA Ta3, MOACIU CTPOCHHS Ta30B, KUIAKOCTEH M TBEPJIBIX TEJ, TOUYCYHBIN
AIEKTPUUCCKHH 3apsijl MPU pelieHn: (PU3NIECKUX 3a7a4;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (MPOLECCHhl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJSPHO-
KUHETUYECKOW TEOPUM CTPOEHHUSI BEIIECTBA M AJIEKTPOJMHAMUKH: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIUHEHHOE
JBUKEHME, CBOOOIHOE MaJICHHE Tell, JBUKEHUE M0 OKPYKHOCTH, UHEPLIMs, B3auMoaencTBue e, nuddysus, OpoyHOBCKOE



JBIKEHHUE, CTPOCHHUE XUIKOCTEW W TBEPABIX TeN, U3MEHEHHE 00bEMa TeNl MpPU HarpeBaHUU (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHACHCAlUs, IUIAaBJICHUE, KPUCTAJUIM3alMs, KHUICHUE, BIAXKHOCTb BO3/yXa, MOBBIIICHHUE
JABJICHUSI Ta3a MpPU €ro HarpeBaHUM B 3aKPBITOM COCY/E, CBSI3b MEXY MapaMeTpaMu COCTOSIHUS Ta3a B M3OIpPOIlECcCax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAaHUYECKOE [IBM)KCHHUE, HCIONb3ys (U3WUECKHE BEJIUYMHBI: KOOpAWHATA, MYyTh, IMEpPEeMEIICHUE,
CKOPOCTh, YCKOPEHHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHEeTUYecKasl DHEPrus, MOTEHIIMabHAsI SHEPT s, MEXaHUYeCKasl
paboTa, MexaHUYeCKasi MOIIHOCTh; MIPU ONMUCAHUM MPABUIBHO TPAKTOBATh (DU3NUYECKUN CMBICT MCIOIb3YEMbIX BEJIWYHH,
uxX OOO3HAYEHUSI W EIAUHUIIBI, HAXOAWTh (OPMYIBI, CBS3BIBAIOIIUE JAaHHYIO (PU3HYECKYIO BEJIUYUHY C JPYyTUMU
BEJTMYMHAMH;

OMUCHIBATh U3YUCHHBIE TEIIOBBIE CBOMCTBA TEJ W TETUIOBBIC SIBIICHUS, UCTIOIB3Ys (DU3UUECKUE BEIIMUYMHBI: JaBJICHUE
rasza, TemIiepaTypa, CpeIHssi KHHEeTHUYeCKas YHEPTHUS XaOTHYECKOTO JBMIKEHUSI MOJIEKYJ, CpeTHEKBaIpaTUIHAS CKOPOCTh
MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHssI JHEprus, padora raza, K0IG(UIIMEHT MOJE3HOro JEUCTBUS TEIJIOBOTO
JIBUTATENIs; MPU OMHMCAHUM TMPABUIBHO TPAKTOBATH (PU3WYECKUN CMBICI HCIONB3YEMBIX BEIUYMH, WX O0O3HAUCHHS U
€AMHUIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMYUHAM;

ONKCHIBATh M3YyUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA M AJIEKTPUUECKHE SBIEHUS (IIPOLIECCHI), MCIOIB3YS
(du3nuecKkre BENMYMHBI: AJIEKTPUUECKUN 3apsij, JJIEKTPUUYECKOE TOJie, HAMPSHKEHHOCTH TOJISA, MOTEHIMAN, Pa3HOCTH
NOTEHIIUATIOB; TPU OMHCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICH MCIOIB3YEMBIX BEJIMYUH, UX 0003HAYCHUS U
€AMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMU BETUYHMHAMMU;

aHAIM3UPOBATH (PU3NUECKHUE TIPOIIECCHI U SBICHUS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U TIPUHITUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u |1l 3akonsl HbloTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW SHEpPruM, 3aKOH COXPAHEHHUS HMITYJIbCa,
MPUHLUII CYNEPIO3UIUNA CHUJI, MPUHIUI PABHOIPABHUS WHEPUHUAIBHBIX CHUCTEM OTCYETA, MOJEKYISIPHO-KUHETHYECKYIO
TEOPHIO0 CTPOEHUS BEIIECTBA, FA30BbI€ 3aKOHBI, CBSI3b CPEJIHEN KMHETHYECKON PHEPTUU TEIIOBOrO JBUXKEHHUS MOJIEKYJ C
a0COIOTHOM TEeMIIepaTypOi, IEPBBIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHUS dJEKTPUUIECKOTO 3apsiaa, 3akoH KyoHa,
Py 9TOM Pa3NHyuaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTEeMAaTHYECKOE BBIPAKECHHE W YCJIOBHS (TPaHHUIIB,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSIT OCHOBHBIE MPUHIIMIBI ACHCTBUS MAlIUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB; paziinuyaTh YCIOBHUS UX
0€301acCHOr0 KCIO0JIb30BAaHUS B TIOBCETHEBHOM KU3HU;



BBITIOJTHATHh SKCIIEPUMEHTHI IO KCCIENOBAHUIO (DU3MUECKUX SIBICHUNW W MPOIECCOB C HCIIOJIb30BAHUEM MPSIMBIX H
KOCBEHHBIX M3MEPEHHU, MPH 3TOM (OPMYIHNPOBATh MpOOIeMy/3aJady U TUIOTe3y y4eOHOTO IKCIEpPUMEHTa, COOMpPAaTh
YCTaHOBKY M3 MPENI0KEHHOTO 000pYyI0BaHUS, IIPOBOUTH OMBIT U (HOPMYIHPOBATH BHIBOJIBI;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEPEHUST (PU3NIECKIX BEIWYUH, IIPH STOM BBIOUpATh OMTHUMAIBHBIA CIIOCO0
M3MEPEHHsI M UCTIONIb30BaTh U3BECTHBIE METO/IbI OIIEHKH TOTPEITHOCTEH N3MEPECHHUIA;

WCCIIEIOBATh 3aBHCUMOCTH MEXAY (PU3UYECKUMH BEJIMYMHAMHU C WCIOJIB30BAHMEM MPSIMBIX U3MEPEHHM, TIPU I3TOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yIbTAThI MOTYYCHHON 3aBUCUMOCTH (PM3NYSCKUX BEITUYHMH B BHJIEC TAOJIHUIl U
rpaduKoB, AeNaTh BBIBOBI IO Pe3yIbTaTaM UCCIIEIOBAHNUS;

coOyofaTh MpaBWiia OE30MacHOr0 TpyJa NpU IMPOBEACHWU HCCIEIOBAHMH B paMKax y4eOHOro SKCIIEPHMEHTa,
y4eOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHOW JICITETbHOCTH C  HCIIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB H
1abopaToOpHOro 00OPYAOBAHMS;

pelaTh pacdéTHHIC 3aa9u C SIBHO 3aJaHHOW (PU3MUECKON MOJICNBbIO, UCTIONB3Ys (PM3MUECKHUE 3aKOHBI M MPHHIIHITHI,
Ha OCHOBE aHAJM3a YCIOBHS 33Ja4d BHIOMpATh (PU3UYECKYI0 MOJEINb, BBIIEIATh (pU3MUYECKHE BEIUYMHBI U (POPMYIIHI,
HEoOXOqUMBbIe Ui €€ pEIIeHUs, NMPOBOAMTH PacuéThl M OLEHHBATH PEATBHOCTH IOJIYYEHHOTO 3HAYEHUsS (pu3nuecKoi
BEJINYMHBL

pemaTh Ka4eCTBEHHbIE 3a/1a4l: BHICTPAWBATh JIOTMUECKH HEMPOTHBOPEUYHMBYIO LIEMOUYKY PACCYKACHUN C OMOPOH Ha
M3yUYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU M (PU3MUECKUE SIBIICHMUS,;

UCTIONIb30BaTh NpPU pEIIeHUH YYeOHBIX 3aJad COBpEMEHHbIE HWH()OPMALMOHHBIE TEXHOJOTUU I IOHCKa,
CTPYKTYpUPOBAHUs, UHTEPIPETAMH U NPEICTABICHHUS Y4eOHON M HaydHO-TIOMYJSPHONW MH(OPMALUU, MOTy4YeHHOH H3
pa3IMYHBIX UICTOYHUKOB, KpUTHUECKH aHAJIM3UPOBATH MOJIyYaeMyo HH(OpMaLIHIo;

NPUBOAUTH MPUMEPHl BKJIaJa POCCUHCKUX U 3apyOeXHBIX YUEHBIX-(QDU3MKOB B pa3BUTHE HAyKHU, OOBICHEHUE
MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (pU3MKE B MOBCETHEBHOM >KM3HM g oOecrieueHus: 0e30MacHOCTH MpH
oOpaimeHu ¢ MNpuUOOpaMH W TEXHUYECKUMHU YCTPOHMCTBAMH, [JIsI COXPAHEHUS 30pOBbS M COOJIIOJEHUS HOPM
HKOJIOTUYECKOTO MOBEACHHS B OKPY KaIOLIeH cpejie;



paboTaTh B IpYIIIE C BBHITOJIHEHUEM Pa3IWYHBIX COLMATBHBIX POJIEH, TUIAHUPOBATh paOOTy TpyNIbl, pallMOHAIBHO
pacnpenensaTe 0043aHHOCTH M IUIAHUPOBATh JAESATEIBHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHMBATh BKJIAJl
KQ)KJIOTO U3 YYACTHUKOB IPYIIIbI B PEIIEHUE PACCMATPUBAEMOM MPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KonuvecTBo yacos JJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM udpoBbIe
Ne ni/m pasi Konrtpoasbnbie | IlpakTnyeckue (1upp )
NMPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JAbl HAYYHOI'O IO3HAHMUSA
bu6mmoreka [JOK
1.1 ®dusnka ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro mo pazgeny 2
Pa3zpen 2. MEXAHUKA
bubnuoreka [JOK
21 Kunewaritka ° https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m. edsoo.ru/7f41bf72
Hroro no paszneny 18



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bubmmoreka [{OK
32 OCHOBBI TePMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bubmmoreka [{OK
' Ma3oBEIE IIEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bu6mmoreka [IOK
41 IeKTpOCTaTHia 10 1 https://m.edsoo.ru/7f41bf72
[TocTostHHBINM dNEeKTpUYECKU TOK. ToKH bubnuoreka [IOK
4.2 12 1
B Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
IMOYPOYHOE INIVIAHUPOBAHUE
10 KIIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne nugposbie JdomosiHnTEIBHAS
Tema ypoka KonrTpoabubie | IlpakTuyeckue
n/n Beero oOpa3oBaTeJibHbIE uHdopmanus
padoThI padoThI
pecypchl
®uznka — HayKa 0 PUPOJIE.
1 Hayunrbie MeT(})]K bl HOEH;)HI?;I 1 bubmorexa HOK
i A https://m.edsoo.ru/ff0c32e2
OKPYKAIOIIIEr0 MHUpa
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Ponb u Mecto puzuku B
(hopMHUpPOBaHUH COBPEMEHHOM
Hay4HOW KapTUHBI MUpPa, B
MPAKTUYECKOH JCATEIILHOCTH
NI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

MexaHndecKoe IBIKCHHE.
OTHOCHTENLHOCTh
MEXaHUYECKOTO JIBHIKCHUS.
[Tepemenienue, CKOpOCTH,

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3508

YCKOpEHHe

PaBHOMEpPHOE NTpsIMONIMHEHOE bubnuoreka [JOK
NIBIDKECHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpeHHOE bubnuoreka [JOK

HpﬂMOJ’II/IHeI\/’IHOC JBWXKCHUC

https://m.edsoo.ru/ff0c372e

CBo0OoaHOE ITasieHue.
Yckopenue cBOOOTHOTO
MmajeHust

bu6moreka [IOK
https://m.edsoo.ru/ff0c39cc

KpuBonuneitHoe ABUXEHHUE.
JBr>keHre MaTepuaibHON TOUKH
10 OKPYXKHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3ada

[IpuHIUIT OTHOCUTENBHOCTH
l'anunes. UnepuyansHbie
cuctembl orcueta. [lepBriit
3akoH HeroToHa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [lpunuun
Cynepno3uuuu cuil. Bropon
3aKk0H HproToHa s
MaTepUaIbHON TOUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8
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Tperuii 3akoH HeroToHa s

bubmuoreka [IOK

10 MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHUPHOTO TATOTCHHUSI.
11 Cuna tsoxectu. [lepBas bubmorera [JOK
https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. bubnuotexa [JOK
Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumuent
13 TpeHust. Cuiia CONpoOTHUBICHUS bubnuorexa [JOK
MpY IBMOKEHUHU TEJa B JKUJIKOCTH https://m.edsoo.ru/ff0c3f76
WJTN Ta3e
[ToctynarenbHOE U
BpallaTeIbHOE IBIKCHHE
14 a0COJIIOTHO TBEPJIOTO TEA. bubnuoreka [IOK
MowmenT cuisbl. [lnedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPIOTO
Tela
Nmnynbc maTepuaabHON TOUYKH,
CHUCTEMBI MaTEPHAILHBIX TOYCK.
15 Nmmynbe critbl. 3aK0H bubmorexa HOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUS UMITYJIbCa.
PeakTuBHOE IBIKCHUE
PaGoTta 1 MOIIHOCTH CHIIBL.
Kunernueckas sHeprus
16 MaTepHaabHOU ToukH. Teopema Bubmorexa LIOK
" https://m.edsoo.ru/ff0c4502
00 M3MEHEHUN KHHETHUYECKOM
SHEPrUuu
17 [loreHunanbHas sHEprus. bu6mmoreka [JOK

IloTenunanbHas OHEPTHUA

https://m.edsoo.ru/ff0c461a
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yrpyro neGopMUpOBAHHON
npyxuHsbl. [loTeHuansaas
SHEprus Telia BOIM3H
MTOBEPXHOCTU 3eMJIU

18

IloTeHumanbHEBIC U
HENOTEHIUAJIbHEIE CHIIBL. CBS3b
paboTHl HEMOTEHITUATBHBIX CHIT
C I3MCHCHHEM MEXaHHYISCKOM
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpAaHEHUS MEXAHUYECKOM
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnast pabota
«MccnemoBanue cBsizu pabOTHI
CHJIBI C U3BMEHEHUEM
MEXaHWYECKOW PHEPTUU Teja Ha
MpUMepe PACTSIHKCHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponbHas padoTa o teme
«Kunemaruka. JlmHaMuka.
3aKOHBI COXPAHECHHS B
MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NIOJIOKEHUS
MOJICKYJISIPHO-KHHETHYECKOM
Teopuu. bpoyHoBckoe
nsxenue. Auddysus

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKECHUS U
B3aMMOJICUCTBHUS YaCTHUI]
BelecTsa. Moenu CcTpoeHust
ras3oB, )KMJAKOCTEU U TBEPABIX



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TCII

23

Macca monekyn. Konuuecto
Bemiecta. [locrossHHas
ABoraapo

24

TermmoBoe paBHOBECHE.
Temmepatypa u e€ uamepeHue.
[IIkaia remneparyp Lenscus

25

Wneansueiii raz B MKT.
OcnoBHoe ypaBHeHne MKT

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TeMIepaTrypa Kak
Mepa CpeIHEN KHUHETUYECKOM
OHEPTUH ABMXKXCHUA MOJICKYIL.
YpaBHenue Menpeneena-
Knaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon /lampToHa. 'a3oBEIC
3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

29

N3omnporuieccsl B uaealbHOM rase
U ux rpaduueckoe
MIpe/ICTaBJICHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsIs sHEpTrHS
TEPMOIMHAMHYECKOW CHCTEMBI U
CIIOCOOBI €€ N3MEHEHHS.
KonnuectBo TemnoTsl v pabora.
BHyTpeHHsIs SHEprHs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

OJHOATOMHOI'O HACAJIBHOI'O I'a3a

31 Bunpl Tenonepenaun bubmorera [JOK
A pel https://m.edsoo.ru/ff0c5c36
VaenpHas TemI10éMKOCTh
32 BeniecTBa. KoqnuecTBo TEMIOThI bu6mmoreka [IOK
IIPH TEILIONEpenaye. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MpoIecc
[IepBblii 3aKOH TEPMOJMHAMUKH
33 1 €ro IpUMEHEHHE K bubmorexa HOK
p https://m.edsoo.ru/ffOc5efc
M30IpoIieccam
HeobpaTtumocTs mporieccos B
34 npupoe. Bropoii 3akoH bubmorexa HOK
PHpOJIC. p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH
35 [Tpunmun nevicreus u KII1/] bubnuoreka [IOK
TETIOBOM MaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapro u ero KITJJ
37 DKOJIOTHYECKHE TIPOOIEMBI
TEIJIOHEPTETUKU
O0oO0maromuii ypox
38 «MOJ'I]:K JII;JIl Ha;}llp ¢duzuka bubmmorexa [TOK
yAp ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTUHAMUKK
KonTtponbHas paboTa o teme
39 «MonekynsapHas GpuznKa bubmmorexa [JOK
yip ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOMHAMHUKID)
[TapooGpa3oBanue u
40 KoHjeHcauus. Mcnapenue u bubmorera [JOK
g 1. P https://m.edsoo.ru/ff0c63b6
KHUIICHHE
41 AOCOIII0THAs U OTHOCHTEIIbHAS bu6mmoreka [JOK



https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c5efc
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BJIQXKHOCTb BO3/yXa.
Hacpimennsrit nap

https://m.edsoo.ru/ff0c64d8

TBépnoe Teno.
Kpucrannuueckue u amoppHbIe
Tesa. AHM30TPONUS CBOMCTB

bu6mmoreka [IOK

42
KpucTauioB. JXKuakue https://m.edso0.ru/ff0c65f0
kpuctaybsl. CoBpeMeHHbIE
MaTepuaibl
[naBnenue U KpUCTATUIU3ALMSL.
43 VYaenpHas TETUIOTA IUIABICHHS Bubamorexa [IOK
o ' https://m.edsoo.ru/ff0c6708
CyOnmumartust
bu6moreka [IOK
44
YPABHEHHE TEILIOBOTO dananca https://m.edsoo.ru/ff0c6820
DIeKTpu3aius Tell.
45 DIIeKTpuYeCcKHii 3apsa. /[Ba bubmorexa [IOK
P A https://m.edsoo.ru/ff0c6bcc
BH/IA IIEKTPUYECKUX 3apsAI0B
[IpoBOAHMKH, AUIIEKTPUKHU U
46 MOJIYIIPOBOAHUKH. 3aKOH bubnuoreka [JOK
COXpPAaHEHUS IECKTPUIECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumoneiictBue 3apsiioB.
47 3akoH Kynona. ToueuHbrit bubmorexa HOK
Y N https://m.edsoo.ru/ff0c6ce4
ANEKTPUUECKUH 3aps]l
Hanpsxénnocts
48 anexTpudeckoro noiis. [punnun bubnmoreka [JOK
CYIIEPIIO3ULINH DIIEKTPUYECKUX https://m.edsoo.ru/ff0c6df2
nosen. JIMHUK HanpsHKEHHOCTH
49 PaGora cun bu6mmoreka [JOK

QJICKTPOCTATUYCCKOI'O ITOJIA.

https://m.edsoo.ru/ff0c6f00
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Ilorenmuman. Pa3zHocts
IIOTCHIINAJIOB

50

[IpoBOIHUKY U TUAJIEKTPUKHU B
JIEKTPOCTATUYECKOM IOJIE.
Jusnektpuueckas
MIPOHUIIAEMOCTb

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7018

51

OnexrpoéMmkocTs. Konnencarop

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa. DHEPrUst
3apsHKEHHOTO KOHJICHCATOpa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnast pabota
"N3mepenue aneKTpoEMKOCTH
KoHAeHcaTopa"

54

[Tpuniun nexicTBus u
MMPUMEHEHHE KOH/ICHCATOPOB,
KOIMPOBAJILHOTO ammapara,
CTPYHHOTO MPUHTEpA.
DIeKTpOoCTaTUYECKas 3alIHTa.
3a3eMiieHre AIEKTPOIPHUOOpPOB

55

DIEKTPUYECKUI TOK, YCIIOBUS
€ro CYIIeCTBOBAHMSL.
ITocrostHubIN TOK. CHia ToKa.
Hanpsioxenue. ConpoTuBieHuUE.
3akoH OMa Ui ydacTka Henu

56

[TocnenoBarenbHoOE,
napajiesibHOe, CMELIaHHOE
CO€JIMHEHHUE NTPOBOAHUKOB.
JIaGoparopHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

«M3ydyeHne CMEIanHoro
COCIMHEHUS PE3UCTOPOBY»

57

Pabota u MontHOCTB
AIEKTPUYECKOTO TOKA. 3aKOH
Hxoyna-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma Jy1st IOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON
uenu. KopoTkoe 3amMbIKaHMeE.
JlabopaTtopHnast pabota
«M3mepenune I/IC ncrounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHBIICHUSD)

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

DIeKTpOHHAas MPOBOIUMOCTh
TBEPJBIX METAILIOB.
3aBUCUMOCTb COITPOTUBIICHUS
METAJUIOB OT TeMIEPaTyphI.
CBepXnpoBOAUMOCTh

60

DIIEKTPUYECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MYYKOB

61

[TonynpoBoAHUKH, UX
coOCTBeHHAas ¥ MpUMecHast
npoBoaAUMOCTb. CBoiicTBa p—N-
nepexoa. [lomynpoBoiHUKOBEIE
MPUOOPHI

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DneKTpUUYECKUI TOK B
pacTBOpax M pacIuiaBax
IEKTPOJIUTOB.
ONEeKTpOIUTHIECKAS
JYccoLUalus. DIEKTPOJIN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba
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DIEeKTPUYECKUN TOK B raszax.

63 CamocCTOSITeNTbHBIN U 1 bubmmoreka [{OK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKTpudecKkue mpudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubnuotexa [JOK
«ONEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
«Onekrpocratuka. [locTosSTHHBIN bubnuorexa [JOK

66 . 1
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
PezepBubliit ypok. KonTposibHas

67 aboTa 1o TeMe 1 bubmorera [JOK
£) " https://m.edsoo.ru/ff0c8c56

DNeKTpoJMHAMHKA

Pe3epBHbIit ypok.

68 O6o0maromuii ypok o TeMam 1 bubmorexa HOK

FHEOTIHH 5P https://m.edsoo.ru/ff0c8f6c
10 xnacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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