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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢uszuke 06a30BOro ypoBHSI Ha YpPOBHE CpEIHEro OOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTeNIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydeHHH X Qu3nke Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYUYHBIX Y4EOHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTMH B cdepe SHEpPreTHUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJI TO3HAHUS IIPU BBINOJHEHUH UMH YUEOHBIX HCCIIEJOBAaHUMN.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MpoOieMamu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TpobsiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISOTCS (hu3mveckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1AOOpaTOpHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJAMMBIX JUISI KOHTPOJS UM OLCHKHM, OCYIIECTBIAETCA Yy4aCTHUKAMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHWPOBAaHUSA U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

bonpmioe BHUMaHWE YIENAETCS PELICHUIO DPACcYETHBIX M Ka4E€CTBEHHBIX
3amad. IIpu 3TOM 11 pacd€THBIX 3aa4 MPUOPUTETOM SIBIISIIOTCS 3aa4d C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. J[7s KaueCTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISSFOTCS 3aJaHUs Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBEHHO-HAYYHOTO IMUKIa. B kaOuHeTe (HM3UKH JTOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH UM  O0ECICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpymOBaHUE ISl YYEHHUYECKUX MPAKTHYECKUX pPaboT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE WX HWHTEJUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHnne yMeHUW OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX 1eNield 00ecTeunBaeTcs PelieHneM CIeAYIOMUX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckoll MoJenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOTO TUJIAHUPOBAHUS U TPOBEACHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHErO OOIIETO
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€NaeT BHIOOP
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usnka — Hayka o npupone. HayuHple MeTOAbl MMO3HAHUSA OKPYKAOLIEro MUpa. Poib SKCIEpUMEHTAa U TEOPUH B
npolecce MO3HaHUs MPUPObL. DKCIEPUMEHT B (DU3HKE.

MopnenupoBanue ¢pu3nueckux siBjeHui u npoieccoB. Hayunele runoressl. dusnueckue 3aK0HbI U Teopuu. [ paHuiibl
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. [IpMHIIMTT COOTBETCTBHUS.

Ponb u mecto pusuku B GOpMHPOBAHUK COBPEMEHHON HAy4YHOW KapTHUHBI MHpA, B MPAKTUYECKOW IEATEIBHOCTU
JIIOAEH.

Jlemoncmpayuu

AmnanoroBsie U HU(PPOBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe aBmxeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO IBIKEHUs. CucteMa oTcuéra. Tpaekropusi.

Ilepemenienne, CKOpOCTh (CpedHssi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MAaTEpUaJIbHON TOYKH, HX
IPOEKIMU Ha OCU CUCTEMBI KOOpAuHAT. CII0KEHHE NEPEMENIEHUIN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkKeHue. ['paduku 3aBUCUMOCTH KOOpPJWHAT, CKOPOCTH,
YCKOPEHUS, MYTH U MEPEMEIICHUSI MaTepUaIbHOM TOYKU OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe nBukeHue. JIBHKEHHME MATEpUAIBHOM TOYKHA II0 OKPYKHOCTH C IIOCTOSHHOM 1O MOIYJIO
CKOPOCTBI0. YTJIOBasi CKOPOCTh, JINHEWHAs CKOPOCTh. [leproxa u yactota oOpamenus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHnueckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: CHUIAOMETP, ABHKEHUE CHAPAJOB, LIEMHBIE U PEMEHHBIE
MepeIaym.

Jlemoncmpayuu



Mojenb cucTeMbl OTCUETA, MILTFOCTPALINS KHHEMATUYECKUX XapaKTEPUCTHUK JIBUKECHHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmronenue nBuxeHus Teiia, OpoIIeHHOr0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

HanpagneHnne ckopocT npu ABUKEHUHU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHnrne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO ONPEIeSICHU MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOUIEHUS] MEXAY MyTAMH, MPOWJICHHBIMU TEJIOM 3a MOCIEI0BATEeIbHBIE PAaBHBIE MPOMEXYTKH
BPEMEHU MPU PAaBHOYCKOPEHHOM JIBM)KEHUM C HaYallbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUKEHUS 1IapUKa B BA3KOU KUKOCTH.

N3yuenne nBmxeHus Teia, OpOIIeHHOTr0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[TpuHumn otHocuTenbHOCTH ['anuies. [lepBoiid 3akoH HetoToHa. UHEpUManbHbIE CUCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipuniun cynepno3uiniuu cui. Bropoii 3akon HeloToHa 111 MatepuaibHON TOUKHU. TpeTuil 3aKoH
HeroToHa a1t MaTepuanbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuina tsokectd. IlepBas kocMuyeckast CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxkeHus, kaueHus1). Cuna tpenusa. Cyxoe tpeHue. Cuiia TpEHUS CKOIbXKEHUS U
cwia TpeHus mokosi. Koagdunuent tpenus. Cuiia CONpOTUBICHHS TPU JBMKEHUHN Tela B )KUJIKOCTH WJIH Tas3e.

[TocTynarensHOE U BpaniaTeIbHOE JBMKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHuueckue yCTporCTBA U MPAKTUYECKOE TPUMEHEHHE: TOAIIUITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHeHHE Macc B3aMMO/ICHCTBYIOMIUX TE.

Bropoii 3akoH HproToHa.



N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AedopMaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTAJCHUH.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKECHMUS.

YcnoBus paBHOBeCUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.

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

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3axkonvl coxpanenus 6 mexanuke

NmMnynsc maTepuanbHOM TOYKM (TE€a), CUCTEMbl MaTepHalbHBIX TOYEK. VIMMOyNIbC CUJIbI M MU3MEHEHHUE HMITYJIbCa
Tena. 3aKOH COXpaHEHHs UMITyJIbca. PEaKTUBHOE IBUIKEHUE.

PabGora cuibl. MOIIIHOCTE CHUJIBL.

Kunernueckasi sHeprusi MaTepuaibHON TOUkH. Teopema 00 N3BMEHEHUH KUHETHUYECKOM SHEPTHH.

[loTennuanbuas sueprus. [loTeHmnmansHas sHeprus yrnpyro aeopMUpOBaHHON NpyXUHBL. [loTeHManbHas sHeprus
Tesa BOJIM3H MOBEPXHOCTU 3EMIIH.

[loTeHnuanbHble ¥ HEMOTEHIMAIBbHBIE CHIbL. CBSi3b pabOThl HEMOTEHIUATBHBIX CHJI C U3MEHEHUEM MEXaHWYECKON
SHEPIUH CUCTEMBI TEN. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnuecKne yCTpOUCTBA U MPAKTUYECKOE TPUMEHEHNE: BOAOMET, KONIEP, NPY>KUHHBIM MUCTONET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE IBHXKEHHUE.

[lepexon MOTEHIIMATBLHON SHEPTUHN B KHHETUUYECKYIO U 00paTHO.

Yuenuuecxuii sxcnepumenm, nabopamopmuvle pabomoi

N3yuenne abCOMOTHO HEYNIPYTOro yjapa ¢ MOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX MasSTHUKOB.



HccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOM SHEpPruM Teja Ha IMpPUMEpPE pacTKEHUs
PE3UHOBOIO KIyTa.

Paszpnen 3. MouiekyasipHasi pUM3HMKa U TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKONU TEOPUH U UX OMBITHOE 000CHOBaHUE. BpOyHOBCKOE JBUKEHUE.
HNuddys3us. XapakTep IBIKECHHUS U B3aUMOJCHCTBUS YaCTHUIl BellecTBa. Moiein CTpOSHUS Ta30B, KUIAKOCTEH U TBEPIBIX
Ted U OOBSICHEHUE CBOMCTB BEIECTBA Ha OCHOBE ITHX Mojeneid. Macca u pasmepsl moiiekyn. KonuuecTtBo BeriecTsa.
[Toctostnnast ABorajipo.

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

Mogaens wupaeanbHoro rasza. (OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KMHETUUYECKOM TEOPUU HJACAJIbHOrO rasa.
AOcomoTHas TeMmmepaTypa Kak Mepa cpeHeld KHUHETHYECKOW HHEpPruM TEIUIOBOro ABWXKeHus uactuil rasza. [llkama
temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [anerona. M3omponeccsl B
UJCAIBHOM Tra3e C IOCTOSHHBIM KOJHMYECTBOM BellecTBa. ['paduueckoe mnpeacTaBieHHUE H3O0MPOIECCOB: H30TEPMA,
nu30xopa, uzobapa.

TexHuuyeckue ycTpoHCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIONIME JUCKPETHOE CTPOCHHE BEIeCTBA, (poTorpadun MOJIEKYI OPraHUUYECKUX COSAMHEHMIA.

OmnbiTel 10 TU(GY3Un KUJIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKCHHUS.

Mogens onbita IITepHa.

OnbITHL, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEXMOIIEKYIISIPHOTO B3AUMOACHCTBHSL.

Mojenb, WILTFOCTPUPYIOLIAs IPUPOAY JABICHHUS Ia3a HA CTEHKH COCY/IA.

OMnbIThL, WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€ATIbHOTO ra3a, U30MPOLIECCHI.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

Onpenenenue Macchl BO3[yXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpPEHHl O00ObEMAa KOMHAThI, JABJICHUS H
TEMIEPATypPhl BO3/1yXa B HEW.



NccenenoBanne 3aBUCMMOCTH MEXKy ITapaMeTpaMU COCTOSTHUS pa3peKeHHOr0 rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmoaunamuyeckass cucteMa. BHYyTpeHHsst dHEprusi TEPMOJMHAMUYECKONM CUCTEMBI M CHOCOOBI €€ WM3MEHEHUS.
KonnuectBo TtemnoTel U pabGoTta. BHYTpeHHsisi SHeprusi OJHOATOMHOTO WJI€AIbHOrO Ta3a. Buael Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIMS, M3JIyYE€HHUE. YJIelibHAsA TEIUIOEMKOCTh BemiecTBa. KoOIMYECTBO TEMIOTH MpH
TEIIonepe1aye.

[Tonsitue 006 annabaraom mporuecce. [lepBriit 3akoH TepMoarHaMuKkH. [IpumMeHeHre nepBoro 3akoHa TePMOIUHAMUKH
K u3onporneccam. I'paduueckas uaTepnperaius padoThl rasa.

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

TennoBeie MamuHbl. [IpUHIUMIB AEHCTBHS TEIUIOBBIX MaiuH. [IpeoOpa3oBaHus >HEPrUM B TEIUIOBBIX MallIMHAX.
Koadpdpunment mnonesnoro nerictBus TerioBod Mamuubl. [{ukn KapHo u ero ko3¢ @duieHT Mojae3Horo AeHCTBUS.
DKOJIOTHYECKHUE TPOOIEMBbI TETUIOIHEPTETUKH.

TexHuuyeckue ycTpolcTBa M MPAKTHUECKOE MPUMEHEHHUE: IBUTaTe b BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJOIUIIbHUK,
KOHJIMI[MOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW HSHEPruM Teia MPU COBEPIICHUU PaOOTHI: BBUIET MPOOKU U3 OYTHUIKM TOJ JEHCTBHUEM
CKaToro BO3/lyXa, HarpeBaHue 3Gupa B JIATYHHOU TpyOKe MyTEéM TpeHUs (BUACOIEMOHCTPALIHS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) TeNla MPH TEIIONEpeaaye.

OnpIT 0 aabaTHOMY PaCIIUPEHUIO BO3TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun geujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHneHcanusa. Vcmapenne u kumenune. AOCOTIOTHAS W OTHOCUTENbHAS BIAXXHOCTh BO3IyXa.
Hacwimennsrit nap. Y aenpHas TerioTa napoodpa3oBanusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JTaBJICHUS.

Teépmoe Temo. Kpucramnmueckue u amopdHbie Tena. AHU30TPOINHUS CBOWMCTB KpUCTALUIOB. JKUIKHWE KPUCTAILIBI.
CoBpemenHnbie MmaTepuaibl. [naBienre u Kpucramuin3anus. Y AesbHas TersoTa miasieHus. Cyonumanus.



VYpaBHeHME TENI0BOrO OajaHca.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHECHHUE: TUTPOMETP U IMCHUXPOMETP, KaJOPUMETP, TEXHOJIOTUH
MOJy4YE€HUsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX MaPOB.

Kunenue npy noHM>KEHHOM J1aBJICHUM.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenne HarpeBaHus U MJIaBJIeHUs] KPUCTAUTMYECKOTO BEIIECTRA.
JlemoHCTpanys KpUCTAJLIIOB.

Yyenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

OnekTpu3auusl Ten. ODIEKTpUUecKui 3apsiA. JBa Buaa snmeKTpUuuecKux 3apsaoB. lIpOBOIHMKH, AMDIEKTPUKH H
NOJIYIIPOBOJAHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTO 3apsa.

B3zanmopeiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3eKTpUUECKUi 3apsa. DieKkTpuueckoe nose. HanpsxEéHHOCTh
ANeKTpuYecKoro nosis. [I[puHIun cynepno3ulny 3JeKTPUIECKUX Noieil. JINHUY HanpsiAKEHHOCTHU AIEKTPUYECKOTO TOJIS.

Pabora cun snekrpocratuyeckoro mojis. Ilorennuan. PasHocte moreHmmanoB. [IpoBOAHUKM M JTUIJICKTPUKH B
ANEKTPOCTATUYECKOM MOJ€e. JIu3neKTpuieckast IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHsieHcaTop. DIEeKTpOEMKOCTh TNIOCKOTO KOHIEHCATOpa. DHEPTHUsl 3apsSy)KEHHOT0 KOHAEHCATOPA.

TexHnueckne yCTpOHWCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JJIEKTPOCKOIL, JIEKTPOMETP, JIEKTPOCTATUUYECKAs 3allNTA,

3a3€MJICHHE JIEKTPOIPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN anmnapaT, CTpPYWHbBINA IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MMPUHIUIT IEUCTBHS SIEKTPOMETPA.
B3aumonenicTBre Ha3JIEKTPU30BAHHBIX TEI.
DIIEKTPUUYECKOE TT0JI€ 3apsAKEHHBIX TEJl.



[TpoBOHUKH B 3AEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIIUTA.

JIMAEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOIIAAW IUIACTHUH, PACCTOAHUS MEXAY HUMU H
JTUBJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmoannstii Inekmpudeckuit mok. Toxu é paznuunwvix cpeoax

DJIEKTPUUECKUM TOK. Y CIIOBUSI CYIIECTBOBAHMS JIEKTpUUECKOro Toka. Mctounuku toka. Cuna Toka. IlocTosiHHBIN
TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LeTu.

DNEKTpUUECKOE CONMPOTHUBJIEHUE. YIEIbHOE CONPOTHUBIECHUE BenlecTBa. llocienoBaTtenbHoe, MapalielibHOE,
CMEILIAHHOE COEIMHEHNE MPOBOJHUKOB.

PaGota snextpuueckoro Toka. 3akon [xoyns—JIenna. MOIHOCTE 3JIEKTPUUECKOTO TOKA.

DNEeKTPOJBIKYIIAsl CUJla U BHYTPEHHEE COIPOTUBIICHHE HCTOYHMKA Toka. 3akoH Oma i TOJHOM (3aMKHYTOM)
aneKTpruueckon uenu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAsT TPOBOJAMMOCTh TBEPABIX METALUIOB. 3aBUCHUMOCTh CONPOTHUBJIEHUS METANIOB OT TEMIIEPATYPHI.
CBepX1mpoBOIUMOCT.

DneKTpuuecKuil TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W NOpPUMECHAasT NPOBOJMMOCTh MOJYyNPOBOJHHUKOB. CBoOiCTBa P—N-mepexoja.
[TomympoBOJHUKOBBIE TTPHOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAX U PacIjIaBaxX 3JAEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLUALINS. DIEKTPOIU3.

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

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: aMIEPMETP, BOJBTMETpP, PEOCTAT, WCTOYHHKH TOKA,
AJIEKTpOHArpeBaTeabHbIe TPUOOPHI, JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHHS, BAaKyyMHBIA ITUOJ,
TEPMUCTOPBI U POTOPE3UCTOPHI, MOITYIPOBOJHUKOBBIN AHO/I, TaIbBAHUKA.



Jlemoncmpayuu

N3mepeHne cuiibl TOKA U HATIPSHKCHHUS.

3aBUCUMOCTh COTPOTUBJICHUS MWJIMHIPUYCCKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAJM TIONEPEYHOTO CCUCHUS W
MaTepuania.

CMelraHHOE COeTMHEHUE MTPOBOTHUKOB.

[IpsiMmoe w3MepeHUe DIICKTPOABMXKYIIEH CHibl. KOpoTkoe 3aMbIKaHHME TajJbBaHMYECKOTO JJICMEHTa M OIICHKA
BHYTPEHHETO COIPOTHUBIICHHUSI.

3aBHUCUMOCTH COITPOTUBIICHUS METAJIJIOB OT TEMITEPATYPBHI.

[TpoBOIUMOCTH IJICKTPOJTHTOB.

HckpoBoii paspsi ¥ MPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOIUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyeHune cMeaHHOro COeMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpOABUKYIIEH CHITbI HCTOYHUKA TOKA U €T0 BHYTPEHHETO CONPOTUBICHUSI.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢usuku 0OazoBoro ypoBHs B 10 Kiacce OCYHIECTBISIETCS C  YYETOM COJEpKATEIbHBIX
MEXIPEIMETHBIX CBSI3el ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Meocnpeomemnvle nonamusi, CBA3aHHBIE C W3YYECHUEM METOJIOB HAYYHOI'O TO3HAHWS: SIBJICHHE, HAYYHBIM (DaKT,
rurnoresa, Gu3nyeckas BeIMYNHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, DKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: penieHue CUCTEMbI YpaBHEHUH, TUHEHas QyHKIM, napabomna, runepOosa, nx rpaduki U CBOKWCTBA,
TPUTOHOMETpPUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPBI U UX TIPOEKIIMHA Ha OCU KOOPIUHAT, CIIOKEHHE BEKTOPOB.

Buonozus: Mexanndeckoe NBIKEHHUE B )KUBOU mpupoae, muddysus, ocMoc, TETUIO0OMEH KUBBIX OPTraHU3MOB (BHIIBI
TEIUIONIepPEIauH, TETUIOBOE PABHOBECHUE), dTICKTPUICCKUE SBIICHUS B )KUBOW TIPUPOJIC.



Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAsI Macca, TEILUIOBBIE
CBOMCTBA TBEPABIX TEJ, XKUJIKOCTEM U Ta30B, JIEKTPUYECKUE CBOMCTBA METAIUIOB, JJIEKTPOJIUTHUYECKAS AUCCOLMALMSA,
raJbBaHHUKa.

T'eoepaghus: BnaxXHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABUKEHUM C MCIOJIB30BAHHUEM MEXaHU3MOB, YUET TPEHUS B TEXHHUKE, MOAIIUITHUKU,
UCITIOJIb30BaHKUE 3aKOHA COXPAHCHHS UMITYJIbCA B TEXHUKE (paKeTa, BOAOMET U IPYTHE), IBUTATENIb BHYTPEHHETO CTOpaHusl,
napoBasi TypOuHa, OBITOBOM XOJOJUJIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU TOJIYYEHUsS COBPEMEHHBIX MaTEPHaOB, B TOM
YuCcjie HAaHOMATEPHAJIOB, W HAHOTEXHOJIOTHH, DJIEKTPOCTATUUECKas 3alllUTa, 3a3eMJICHHUE JJIEKTPONpPHOOPOB, KCEPOKC,
CTPYWUHBIN MPUHTEP, AIEKTPOHATPEeBATEIbHBIE TPUOOPHI, JIEKTPOOCBETUTEIBLHBIC MPUOOPHI, rajIbBAaHUKA.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHOro npeamera «Du3nka» Ha ypoOBHE CpeHEro obmiero oopasoBaHus (0a30BbI YPOBEHB) JOIKHO
00€ecCreyuTh JOCTUKEHUE CIECYIOUUX JINYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOTO npenMera «Du3nka» JOJKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH
o0ydJaromuxcss PYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEHW TMO3HMIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHEHTAIM{, TMO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oO0IIIecTBa, pacIIMpeHNe KU3HEHHOTO OIBITAa M OIbITa JEATEILHOCTH B MPOIIECCE pPean3allid OCHOBHBIX HAaINpaBICHUN
BOCIUTATEIIBHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOW MO3UIIMK OOYYAOIIETOCs KaK aKTHBHOTO W OTBETCTBEHHOTO WICHA POCCHUUCKOTO
00111eCTBa;

MPUHATHAE TPATUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUUECKUX U JEMOKPATUYECKUX [ICHHOCTEH;



FOTOBHOCTb BCECTH COBMCCTHYIO ACATCIBHOCTHL B HHTCpPECAX TI'PaKAaHCKOTO O6H_ICCTB3., y4acTBOBaTbL B

caMOyIpaBJeHUHU B 00pa30BaTEIbHON OpraHU3aluu;

yMEHHUE B3aUMOJIECTBOBATD C COLUAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU € UX (DYHKIUSIMH U HA3HAUYCHHUEM;
TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpaKJaHCKOW UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIICHUE K TOCYJApPCTBEHHBIM CHMBOJIaM, JOCTIKCHHUSIM POCCUUCKUX YUYEHBIX B 00JIaCTU (PUBHKUA U

TCXHHUKMH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNS,
CIIOCOOHOCTh OIICHWBATh CUTYallUI0 U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOpPaIbHO-

HPaBCTBCHHBIC HOPMBI U ICHHOCTH, B TOM YHCJIC B ACATCIIBHOCTHU y‘léHOFO;

OCO3HaHHE JIMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOTr0 BOCITUTAHUS:

3CTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYas 3CTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO (GU3NIECKON HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUS:

HHTEPEC K Pa3aIHndHbIM chepaM mpodeCCHOHANBHOM JAESATSILHOCTH, B TOM YHCIIE CBA3aHHBIM C (PM3MKON M TEXHUKOM,

yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIielt mpodeccun 1 peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 00JIaCTH (PM3MKH HA MPOTSHKEHUH BCEH KU3HU;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH IKOJIOTHUECKOU KYIbTYpPhl, 0OCO3HAHHE TI00ATHHOTO XapaKTepa IKOJIOTUUECKHUX MPOOIeM;
IJJAHUPOBAHUE U OCYILECTBIICHUE JACUCTBUI B OKPYXKAIOIIEH CPEAE HA OCHOBE 3HAHMS LEJEH YCTOMYUBOIO Pa3BUTUS

YCJIOBCUCCTBA,

pacuIMpeHue ONbITa AESITEILHOCTH IKOJIOTUUECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOLIUXCS 3HAHUM 10 (PU3UKE;
7) HEHHOCTH HAYYHOT 0 MO3HAHMS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;



OCO3HAHME LIEHHOCTH Hay4YHOU AESATENIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUYEHHUsI (DU3UKU OCYILECTBISATh NPOEKTHYIO
U UCCIIE0BATEIBCKYIO AEATEIbHOCTD HHANBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiiCTBUS
ba3oBble Jornyeckue aemcTBus:

CaMOCTOSATEIBLHO (OPMYJIMPOBATH U aKTyaTM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEICIISITh NN JACATEIBbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTHBOPEYHS B PaCCMaTPUBACMBIX (DU3UUCCKUX SBICHUSX;

pa3pabaThiBaTh IUIAH PEIICHUS NPOOJIEMBbl ¢ Y4ETOM aHaIW3a HMMCIOIIMXCS MaTCPHAIBHBIX M HEMaTepHaTbHBIX
pPECypCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OIICHUBATh COOTBETCTBHEC pE3YyJbTAaTOB IICJISIM, OILICHUBATh PHUCKH
IIOCJIEJICTBUI IEATEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSAX PEAIBHOTO0, BHUPTYaJbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOICHCTBHS;

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTebCKHe JeMCTBUS.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHATUSIMHU U METOJAaMU (PU3MUECKON HAYKH;

BJIAJICTh HaBBIKAMH YYEOHO-HCCIIEIOBATEIILCKOM M MPOSKTHOM JEATEILHOCTH B 00JacCTH (PU3UKU, CIIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIICHUS 3a7a4 (PU3HYECKOTO COACPKAHUS, IPUMCHEHHIO
Pa3IMYHBIX METOJIOB MMO3HAHUS,

BIIQJICTh BHJAMHU JACSATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAaHMs, €Tr0 HWHTEpPIpEeTallid, IPeoOpa3oBaHUIO U
MIPUMCHCHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSAX, B TOM YHCIIC TIPH CO3JaHUU YIeOHBIX ITPOCKTOB B 001aCTH (DU3UKH;

BBISBIIITH IPHYUHHO-CIICICTBEHHBIC CBSI3M U aKTYaJU3HPOBATh 3a7ady, BEIABUTATH THIIOTE3y €€ PEIICHHS, HAXOIUTh
apryMEHTHI JUIS JOKA3aTeIbCTBA CBOUX YTBEPXKIACHUM, 3a/1aBaTh MapaMeTPhl M KPUTECPHUH PEIICHNS,



aHAIM3UPOBATH IOJIYYEHHbIE B XOJAE PEIIEHHUS 3aJaud Pe3yJIbTaTbhl, KPUTHYECKH OLIEHHBAThb MX JOCTOBEPHOCTD,
MPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/aud B 00pa30BaTEIbHOW JEATEIBLHOCTH, B TOM YHCIE NPU HU3YUECHUHU
buzuky;

JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLIECHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HaHUA 1O (PU3UKE B MPAKTUYECKYIO 00JIaCTh KU3HEAESITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTAaTh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH NPOOJIEMBI U 33J1a4H, TOMYCKAIOUIME aTbTePHATUBHbBIC PEILICHHUS.

PabGora ¢ undgopmanmeii:

BJa/JIeTh HaBbIKAMHU TOJyuYeHUs HH(opManuu (U3UYECKOTr0 COJAEpKaHMS W3 HMCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYUIECTBIIAThH MOUCK, aHAJIW3, CUCTEMATU3alMI0 U UHTEPIPETALMI0 UHPOPMAIIMK PAa3TUYHBIX BUIOB U
dbopM mnpeacTaBieHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAIUH;

UCIIOJIb30BaTh CPEACTBA HWH(MOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTMM B pEIIEHUH KOTHUTUBHBIX,
KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a/lady C coOJoJeHneM TpeOOBaHUN JPrOHOMUKH, TEXHHUKH O€30MacCHOCTH,
TUTHUEHBI, peCypCcocOEpeKeHNUs, MPABOBBIX U STUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30M1aCHOCTH;

co37aBaTh TEKCThl (U3MYECKOTO COJAECPKaHMUS B Pa3IMYHBIX (popMarax ¢ ydyé€ToM Ha3HaueHUsT MHPOPMAIMH U
IIEJICBOM ayAUTOPUH, BRIOUpAsi ONTUMAIIbHYIO (JOPMY MPEICTABICHUS U BU3YyaTIU3AIIUH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKHU M BO BHE-YPOUHOU IEATEITHHOCTH;
pacrno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYallui U CMSATYATh KOH(JIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEACTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHAUBUIYAIbHON paOOThI;
BBEIOMPATh TEMATUKY W METOJbI COBMECTHBIX JICUCTBHI C YIETOM OOIINX MHTEPECOB U BO3MOKHOCTEH KaXKJOT0 WieHa
KOJIJICKTHBA;



[IPUHUMATh LIEJIM COBMECTHOU IEATEIIbHOCTH, OPIaHU30BBIBATE U KOOPAUHUPOBATH IEUCTBUS MO €€ NOCTUKEHHUIO:
COCTaBJIATh IUIaH JIEUCTBHM, paclpeAesiaTh poJM C YYETOM MHEHUM YYaCTHHUKOB, OOCYKJATh PE3yJbTAaThl COBMECTHOM
paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXIOro y4yacTHHKa KOMAaHIbl B OOIIMII pe3yiabTaT MO pa3paOOTaHHBIM
KpUTEPUIM,;

IpeiaraTb HOBbIE IIPOEKTHI, OLIEHUBATH UJEH C IIO3ULIMU HOBU3HbBI, OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PaA3JIMUYHBIX CUTyalHsX, IPOSABISITH TBOPYECTBO U
BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:
CaMOCTOSITCJILHO OCYIIECTBIISATH ITO3HABATCIIBHYIO JEATEIBHOCTh B 00JIacTH (U3MKH W aCTPOHOMHH, BBISBISATH
pOOJIEMBI, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTaBIIATh TUIAH PEUICHUs PACUETHBIX M KAaYeCTBEHHBIX 3ajlay, TJIaH BBITIOJHEHUS MPAKTHYECKOM
paboThI ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIOYTECHHIA;
J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;
pacHIMpATh paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;
JieaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €Tr0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;
OILICHMBATh MPUOOPETEHHBIN OIIBIT;
criocoOCcTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHHUIO JPYIAUIMA B 00JacTH (PU3WUKH, ITOCTOSHHO IIOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTHBBI B NIEITEILHOCTH, OIEHUBATh COOTBETCTBHE PE3YyIhTATOB
ETSIM;
BIAJICTh HAaBBIKAMHU TIO3HABATEIBHOW pe(eKCuu Kak OCO3HAHUS COBEPIIAEMBIX JEUCTBHA W MBICIUTEIbHBIX
MPOIIECCOB, UX PE3YIbTATOB M OCHOBAHU;
MCITIOJIB30BaTh PUEMBI PeIICKCUU IS OIIEHKH CUTYaIlud, BEIOOpa BEPHOTO PEIICHMS;



YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3YyJIbTATOB IEITENbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB JEATEIBHOCTH;

MPU3HABATh CBOE MPAaBO U MPABO APYTHX HA OIIUOKH.

B nponecce qoctukeHus: TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MIPOrpaMMBbl IO (PU3UKE ISl YPOBHS CPEIHETO OOLIETO
o0Opa3oBaHus y 00y4YaroIIMXCs COBEPIICHCTBYETCS SMOIMOHANIbHBIN MHTEIUIEKT, MPEANOoIaratonfi copMrUpoBaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE, BUAETh HaIpaBiICHUS
pa3BUTHs COOCTBEHHOMN YMOLIMOHAIBHOU cepbl, ObITH YBEPEHHBIM B ce0e€;

CaMOPETYJIMPOBaHUs, BKIIOYAKOUIET0 CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEIECHUE,
CIIOCOOHOCTD aJJalITUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHUSIM U MIPOSIBISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUM, BKIFOYAKOUIEH CTPEMIIEHUE K JOCTHXKEHHIO LIEJIM U YCIEXY, ONTUMU3M, WHUIIMATUBHOCTb,
YMEHUE JEeUCTBOBATH UCXOMs U3 CBOMX BO3MOXKHOCTEM;

SMIATHUH, BKJIIOYAIOIIEH CHOCOOHOCTh IOHUMAaTh SMOIMOHAIBHOE COCTOSHUE JAPYTUX, YUYUTHIBaTh €ro Ipu
OCYILECTBICHUH OOILEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTb BBICTPAWBATh OTHOLIEHHUS C JPYTUMH JIOABMH, 3a00TUTHCA,
HPOSIBISTH MHTEPEC U pa3peliaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenmss B 10 Kjacce TpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)aTh
c(hOpPMHPOBAHHOCTH Y 00YJAIONTUXCS] YMEHMUIA:

JIEMOHCTPUPOBATh HA MPUMEPaAX POJib U MeCTO GU3UKU B (HOPMHUPOBAHUM COBPEMEHHON HAyYHOU KapTHHBI MUpa, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKON JAEATEIBHOCTH JIOJIEH;

YYHUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NUECKUX MOJIEJeH: MaTepuanbHasl TOUKa, HHepIHabHAs CUCTEMA
oTcu€Ta, abCOJIIOTHO TBEPIOE TEJIO, WACATBHBIA Ta3, MOJACIU CTPOCHHS Ta30B, KHUIAKOCTEH M TBEPIBIX TeJ, TOUCUHBIN
AIEKTPUUECKUH 3apsi/l PU pPelIeHn: PU3NIECKHUX 3a71a4;



pacro3HaBaTh (U3UYECKHUE SBJICHUS (MPOLECCHhl) U OOBICHATh UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJSPHO-
KUHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA W JJIEKTPOJUHAMHUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIKEHME, CBOOOTHOE TIaJICHUE TeJl, IBUKEHHUE 110 OKPY>KHOCTH, MHEPITUS, B3auMoieicTBre Tei, Auddy3usi, 6poyHOBCKOE
JBIDKEHHUE, CTPOCHHUE >KUIKOCTEH M TBEPABIX TeJ, U3MEHEHUE O0BhEMA Tel NMPH HarpeBaHuM (OXJIaXIACHUH), TEIIOBOE
paBHOBECHE, HCMApECHHE, KOHJEHCAIMs, IUIaBJICHUE, KPUCTAUIM3AIUs, KUIECHHUE, BJIAXHOCTh BO3/lyXa, MOBBIIICHUE
JIABJICHUSI Ta3a MPHU €ro HarpeBaHWHU B 3aKPBITOM COCYJIE, CBA3b MEXIYy NapaMeTpaMu COCTOSIHUSI Ta3a B M30Mpolieccax,
AIEKTpU3AIUs TeJl, B3aUMOJICHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHUE, UCIONB3ys (U3nueckue BETUYUHBI: KOOpJAWHATa, MyTh, IEpeMelleHue,
CKOPOCTh, YCKOPEHHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHEeTUYecKasl DHEPrus, MOTEHIIMaIbHAsI SHEPT s, MEXaHUYeCKasl
paboTa, MexaHUYeCKasi MOIIHOCTh; MIPU OMHUCAHUK MPABUIBLHO TPAKTOBATh (DU3WYECKUN CMBICT HCIIOIb3YEMbIX BEITUYHWH,
uX OOO3HAYECHUS W EIUHUIIBI, HAXOJAUTh (POPMYJIbI, CBA3BIBAIOIIME JaHHYIO (U3UYECKYH) BEIWYMHY C JAPYTUMU
BEJTMYMHAMH;

OINKCHIBATh U3YUYCHHBIC TETJIOBBIE CBOMCTBA TeJl M TEIUIOBHIE SBJICHUS, UCTIONIb3Ys (M3HUECKUE BETMUMHBI: JaBICHHUE
rasza, TeMIepaTypa, CpeIHssl KHHETUYECKasl YHEPIUsl XaOTHUECKOTO JIBMKEHUSI MOJIEKYJI, CPEIHEKBaIpaTUYHasl CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHSS] JHEPrus, padoTa ra3a, KOdOQPUIMEHT MOJIE3HOrO ACHCTBUS TEIUIOBOTO
JIBUTATENIsA; MPU ONHCAHUM TMPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3YEMbIX BEJIWYHH, UX OOO3HAYEHUS U
€AMHUIIBI, HAXOAUTH (OPMYJIbI, CBSI3BIBAIOIINE NTAHHYIO (M3HUECKYIO BEITMYUHY C APYTHUMH BEIMUYNHAM;

OMUCHIBATh HM3YYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJEKTPUUYECKHUE SBICHUS (IPOLECCHI), UCIOIb3YS
(¢u3nyuecKkre BENMYMHBI: DJICKTPUUECKUN 3apsij, JJIEKTPUYECKOE TOoJie, HANpPsKEHHOCTH MO, TMOTEHIHMAN, Pa3HOCTh
MOTEHIINAJIOB; TIPH OMUCAHUU MPABWIBHO TPAKTOBATh (DM3MYECKUN CMBICT HCIOJIb3YEMbIX BEIMYHMH, WX 0003HAUCHUS U
€AMHUIIBL; YKa3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYNHY C IPYTUMU BETUIMHAMMU;

aHATM3UPOBATH (PU3MUECKHE TPOIECCHI U SIBIICHUS, UCTIONB3Ys (PU3MIECKHUE 3aKOHBI ¥ TIPUHIIMITBL: 3aKOH BCEMHUPHOTO
tarotenus, |, |l u Il 3akonsl HbploTOHA, 3aKOH COXpaHEHHS MEXaHWYECKOW SHEPTrUM, 3aKOH COXPAHEHUs UMITYJIbCa,
MPUHLHUIT CYNEPIO3UIUNA CUJI, TPUHIMI PABHOINPABUS HHEPLUHUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KUHETHYECKYIO
TEOPHUIO CTPOEHUS BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKON SHEPIUU TEIJIOBOTO JBHXKEHHUS MOJEKYJ C
a0COIOTHOM TeMIIepaTypOil, IEPBBIA 3aKOH TEPMOJNHAMUKH, 3aKOH COXpPaHEHUS dIEKTPUUIECKOTO 3apsiaa, 3akoH KyoHa,



OpU 3TOM pa3iInyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXKEHHWE W YCIOBUS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMUIIBI ACWCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3indaTh YCIOBUSA HX
0€30MMacHOT0 MCIIOJIb30BaHUS B TOBCETHEBHOMN KU3HH,

BBITIOTHITH SKCIIEPUMEHTHI TI0 HCCICNOBAHUIO (PM3MUECKHUX SBICHUA M MPOILIECCOB C MCIOJIB30BAHHEM MPSMBIX U
KOCBEHHBIX H3MEPEHUH, MpH 3TOM (OpMYIUPOBATH MpoOsieMy/3aqady U THIOTe3y Y4eOHOTO IKCIEpPHMEHTa, COOMpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYyI0BaHUS, IIPOBOUTH OMBIT U (POPMYIUPOBATH BEIBOIHI,

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEPEHUsT PU3NICCKUX BEIMYWH, PH STOM BHIOMpATh ONTHMAIBHBINA CIIOCOO
M3MEPEHHS U UCTIOIB30BaTh N3BECTHBIC METO/IbI OIIEHKHU TIOTPEITHOCTEH N3MEPECHHUIA;

MCCIIEZIOBATh 3aBUCUMOCTH MEXIy (DU3MUECKHMMH BEIMYMHAMH C UCTIOJIH30BAHHEM MPSIMBIX W3MEPEHUH, MPH ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTAThI MOTYUYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEITUYHH B BHJIEC TAOJIHUI] U
rpaduKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM UCCIICIOBAHNUS;

coOroIaTh MpaBwiia O€30MacHOrO TpyAa INpH TPOBEIACHHHM WCCIEIOBAHUN B paMKax y4eOHOTO SKCIIEPUMEHTA,
y4eOHO-UCCIIEIOBATEILCKOM ¥ MPOEKTHOW  JEATENLHOCTH C  HWCIOJB30BAaHHEM HM3MEPHUTEIBHBIX  YCTPOHCTB W
1a00paTopHOTO 000PYIOBAHUS;

pelaTh pacdEéTHBIC 3aa9d C SIBHO 33JaHHOW (DM3MUECKON MOJIENBIO, UCTIONB3Ys (PM3UUECKUE 3aKOHBI M MPHHIIHITHI,
Ha OCHOBE aHaJW3a YCIOBHS 3aJa4yd BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATH (PU3UYCCKHE BEIWIUMHBI U (POPMYIIBI,
HEOOXOJMMBIE ISl €€ pEelIeHUs, MPOBOJUTH PAacyYE€Thl M OICHUBATH PEATBLHOCTh TOJYYCHHOTO 3HAYCHHS (DH3MUECKOMN
BEJIMYUHBIL

pelaTh KaueCTBEHHBIC 33/1aY: BBHICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUMBYIO IIEMOYKY PACCYXKACHHUN C OMOpOH Ha
U3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U (PU3NUYECKHUE SIBICHUS;

WCIIOJIb30BaTh TMPU PEHICHUH YYEOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTUU I TIOWCKA,
CTPYKTYPHPOBaHUS, UHTEPIPETAIIMN U TPEICTaBICHUs Y4eOHONW M HAY4YHO-TIOMYJISAPHON WH(GOpMAINH, TOTYYSHHON W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

MPUBOJIUTh TIPUMEPHI BKJIaJia POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE HAYKH, OOBSICHECHUE
MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW XU3HMU AJid oOecreyeHus: 0€30MacCHOCTU IpU
oOpamieHM C nOpuOOpaMH M TEXHUYECKUMM YCTPOWCTBAMH, JJII COXPAHEHHUS 3J0pOBbS U COONIOACHUS HOPM
AKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOLIEH Cpelie;

paboTaTh B IPYIIIE C BHIMOJHEHUEM Pa3IWYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padOTy TPYyMIbl, pallMOHAIBHO
pacnpenensaTh 00sI3aHHOCTH M TUIAHUPOBATh AESTENbHOCTh B HECTAHJAPTHBIX CUTYAIMSIX, aJ€KBaTHO OLEHMBATh BKJIAJl
KQ)KJIOTO U3 YYaCTHUKOB IPYIIbI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM udpoBbIe
Ne ni/m pasi Kontpoabubie | IlpakTHyeckue (1upp )
NPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoTsbI
pecypcsbl
Pazgen 1. PU3UKA U METO/Ibl HAYUYHOTI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®dusnKa ¥ METO/Ibl HAYYHOTO MMO3HAHMS 2 httos://m.edsoo.ru/7iA1bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaritka > https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
2.2 7
Apramika https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 ]r?tffsﬂll;lr?f::jicl)lﬁlf 41672
Hroro no paszneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnmoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bubmmoreka [{OK
32 OCHOBBI TEPMOHHAMHKH 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [JOK
' ®a30BEIE IIEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bu6moreka [IOK
4.1 C) 10
HEIPOTETHES https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOkM B 12 bubnuoreka [IOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoanuyecTBo yacoB

Bcero

[ara usyyenus

®dusuka — Hayka o npupoje. Haydnbie METO bl MO3HAHUS

1 1 04.09.2023
OKpYKAIOIIEro MUpa
Ponb u MecTo pusnku B GopMUPOBaHUN COBPEMEHHOM

2 HAyYHOUH KapTUHBI MHpPa, B IPAKTUIECKOH IEATSITHHOCTH 1 06.09.2023
monen

3 Mexannueckoe ABrkeHre. OTHOCUTEIHHOCTh MEXaHUIECKOTO 1 11.09.2023
nekeHus. [lepeMerienne, CKOpoCcTh, YCKOPEHHE
PaBHOMEpHOE NPSAMOTMHEWHOE IBKEHUE 1 13.09.2023
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBMYKEHUE 1 18.09.2023
CBoboaHoe maeHre. Y CKOpeHrue CBOOOTHOTO TaICHHS 20.09.2023
K i . i

7 pUBOJIMHEHHOE BKEHUE. [[BukeHne MaTepuaabHOW TOUKH 1 95.09.2023
10 OKPY>KHOCTH
IT r .U

3 PUHITUIT OTHOCI/ITGJ'II)HOCTI/I anuiesi. MlHepiuanbHble 1 97 09.2023
cuctembl otcueta. [lepsriii 3akon HeroTona
M . Cuna. IT .B [

9 acca tena. Cuia. [Tpunuun cynepvnomunn cuil. Bropou 1 02.10.2023
3akoH HploTOHA 17151 MaTepuanbHOW TOYKU

10 Tperun 3akoH Hpr0TOHA J17151 MAaTEpPHAIBHBIX TOYEK 1 04.10.2023

1 3akoH BceMupHoro tsarotrenus. Cuna tsxectu. [lepas 1 09.10.2023
KOCMHYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 11.10.2023

13 Cuna tpenus. Kosdouument tperns. Cuna conpoTHBIECHUS 1 16.10.2023

IIprU ABUKCHUU TEJIa B JKUAKOCTH WUJIN T'a3C




14

[TocTynarensHOE U BpallaTeIbHOE IBUXKEHHE a0COIIOTHO
TBEPAOTO Tesna. MomeHT cuibl. [1nedo cunbl. YcioBus
paBHOBECHS TBEPIOIO Tela

18.10.2023

15

HNmnynbc maTepuanbHON TOYKH, CUCTEMbBI MATEPUAIBHBIX
To4eK. IMIynbe cuibl. 3aKOH COXpaHEHHUS UMITYJIbCa.
PeakTtuBHOE NBMKEHUE

21.10.2023

16

Pa6ota n mouHOCTh cuibl. Kunetuueckas sHeprust
MaTepuaabHOI Touku. Teopema 00 U3MEHEHUN KUHETUYECKOW
SHEPIUU

23.10.2023

17

[TorenunaneHas sHeprus. [loTeHnManbHas SHEPTHUS YIPYTO
nepopMupoBaHHOU NpyKuHBI. [loTeHIManbHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH

25.10.2023

18

[ToreHnmanpHbIE ¥ HETIOTEHIIHMAIbHBIE CHITBI. CBsI3b PabOThI
HEMOTEHLIUAJIbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW SHEPIUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH

08.11.2023

19

JlabopaTtopHas paborta «lccnenoBanue CBs3H pabOTHI CHIIBI C
M3MEHEHHEM MEXaHHUYECKOW SHEPTHHU Tella Ha TIpuMepe
pacTsHKEHHS PE3UHOBOTO JKI'YTa)

13.11.2023

20

KontponbHas padota o teme «Kunemaruka. JluHamuka.
3aKOHBI COXpaHEHUSI B MEXaHUKE»

15.11.2023

21

OcHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KMHETHUECKON TEOPUH.
Bbpoynosckoe nemwxkenue. Juddysus

20.11.2023

22

XapakTep ABHKEHUS U B3aUMOJACHCTBHUS YaCTHI] BEIICCTBA.
Mogenu cTpoeHHS Ta30B, )KUIKOCTCH U TBEPIBIX TEIl

22.11.2023

23

Macca monekyin. KonnuectBo BemectBa. [loctosiHHas
ABoraapo

27.11.2023

24

Tennosoe paBHOBecue. TeMmmeparypa u e€ usMepenue. lllkana
teMiiepatyp Llenscus

29.11.2023




25 Wneansusiii ra3 B MKT. OcnoBHoe ypaBHenue MKT 04.12.2023
AOGcomoTHas TeMIlepaTypa Kak Mepa CpeHeld KWHETUYEeCKOU

26 SHEPTUH JIBIKCHHS MOJIEKYI. Y paBHeHHEe MeHieneeBa- 06.12.2023
Kitaneiipona

27 3akoH [lanpToHa. 'a30BbIC 3aKOHBI 11.12.2023

28 JlabopaTtopHnast pabota «lccnenoBanue 3aBUCUMOCTH MEXITY 13.12.2023
napaMeTpaMH COCTOSTHHSI Pa3peeHHOTO ra3ay

29 N3omnporieccrl B naeanbHOM Ta3e U UX rpaguieckoe 18.12.2023
MpeCTaBICHIE
BHyTpeHHSIs SHEPTHS TEPMOTMHAMUYECKONW CHCTEMBI U

30 crnocoObI e€ m3MeHeHus. KonmdecTBo TeroTsl 1 padoTa. 20.12.2023
BHyTpeHHsIsI SHEPTHS 0THOATOMHOTO HJICaIbHOTO ra3a

31 Bungsr Tenonepenaun 25.12.2023

39 VY aenpHas TEMIOEMKOCTD BereCTBa. KonnuecTBo TemnoTe! mpu 97 12.2023
Teruionepenade. AanadaTHbIN Mpoiecc

33 [lepBrlii 3aKOH TEPMOJIUHAMHUKH U €0 IPUMEHEHUE K 10.01.2024
u3orpoleccam

34 HeoO6parumocTth mporieccoB B mpupoe. Bropoii 3akon 15.01.2024
TEPMOIUHAMHUKHU

35 [Mpunnumn nevicteust u KIT/ TeruioBoii MmanmuHbI 17.01.2024

36 Huxn Kapro u ero KIT/] 22.01.2024

37 DKOJOTHYECKHE MPOOIeMbl TETUIOIHEPT€TUKH 24.01.2024

38 Oo6o6maromuit ypok «ModekyisipHas ¢pusuka. OCHOBBI 99.01.2024
TEPMOTUHAMUKIY

39 KonTtponpHas pabota o Teme «ModekyisipHas pu3uka. 31.01.2024
OCHOBBI TEPMOAMHAMHUKID)

40 ITapooGpazoBanue u KoHAeHcaus. VicnapeHue u Kumnexnue 05.02.2024




AOCOII0THAsI 1 OTHOCUTEJIbHAS BIIAKHOCTD BO3ayXxa.

41 . 07.02.2024
Hacpimennsrit nap
TBépnoe teno. Kpucrammueckue u amopgHbie Tena.

42 AHU30TpOINUS CBOMCTB KpUCTAIOB. JKHUIKNE KPUCTAILIBI. 12.02.2024
CoBpemeHHbIE MaTepuabl
[TnaBneHue ¥ Kpucransanus. Y neinbHas TeIUIoTa IUIaBICHN.

43 p . 14.02.2024
Cyb6numariust

44 VYpaBHeHue TEIIoBOro OanaHca 19.02.2024
DiexTpu3anud Tell. DIeKTPUUeCcKUr 3apsa. /Ba Buga

45 pu3an P pan. Jlsa suz 21.02.2024
EKTPUICCKHX 3aPsI0B
IIpoBogHHMKH, TUAIIEKTPUKH U TTOJYIIPOBOIHUKH. 3aKOH

46 POBOA A P YHPOBOA 26.02.2024
COXPAHEHUS IEKTPUICCKOTO 3aps/ia
Bsaumonencrsue 3apsagoB. 3akoH Kyimona. Toueydsrd

47 AACHCTBHE 3ap3il Y 28.02.2024
AIEKTPUICCKUH 3aPsiJT
Hanpsox€HHOCTE 251eKTpUYecKOoro noist. IIpuHimn

48 p p 1. LpHrHL . 04.03.2024
CYIEPIIO3UINH ICKTPUUCSCKUX MOJICH. JIMHIHM HANPSOKEHHOCTH
Pabora cun anekrpocratnyeckoro mnois. [lorennuan. PasHocts

49 P i 06.03.2024
MMOTEHIMATIOB
IIpOBOAHUKH Y TUANEKTPUKUA B DIEKTPOCTATUUYECKOM IIOJIE.

50 POBOLA A P P 11.03.2024
JlusnexTprueckas MPOHUIIAEMOCTh

51 OnekrpoeéMkocTb. KonneHncarop 13.03.2024
DIEKTPOEMKOCTD INIOCKOr0 KOHAEHCATOPA. DHEPTUA

52 P A P P 18.03.2024
3apsHKEHHOTO KOHJCHCATOpa
JlaboparopHas pabora "U3MepeHue IEKTPOEMKOCTH

53 PaTopHaz p P P 20.03.2024
KOHJIeHCcaTopa
[TpuHIMT neicTBUS U IPUMEHEHHE KOHACHCATOPOB,

54 KOIMPOBAJIBHOTO arapara, CTpyWHOIr0 IpUHTEpA. 01.04.2024

aﬂeKTpOCTaTI/IquKaH 3aliuTra. 3azeMIIcHHE 3J'ICKTpOHpH60pOB




DNEKTPUUYECKUN TOK, YCIIOBHSI €r0 CYIIIECTBOBAHMSL.

55 ITocTosnHsIM ToK. Cuna Toka. Hanpsbkenue. ConpoTuBiIeHHeE. 03.04.2024
3axon Oma Juis yyacTka Lenu
[MocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COCTMHEHHE

56 poBOIHHUKOB. JIabopaTtopHas pabota «/3yueHue cMenranHHoTo 08.04.2024
COCIIMHEHUS PE3UCTOPOB

57 PaboTa u MOIIIHOCTH AJIEKTPUUECKOTO TOKa. 3akoH J[xoyrms- 10.04.2024
Jlenna
3akon Oma Jy1st IOJTHOM (3aMKHYTO#) SJIEKTPUUYECKOM TIETIH.

58 KopoTtkoe 3ambikanmne. Jlabopartopras padota «M3mepenne 13.04.2024
O/JIC ucTouHMKa TOKA U €r0 BHYTPEHHETO COITPOTHUBIICHUS
DJIEKTPOHHAsI MPOBOIUMOCTb TBEP/IBIX METAJIOB.

59 3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI. 15.04.2024
CBepXnpoBOAUMOCTh

60 DIJIEKTPUYECKUHU TOK B BakyyMe. CBOHMCTBA 3JIEKTPOHHBIX 17.04.2024
My4KOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs

61 poBoAUMOCTh. CBOMCTBA P—N-Tepexo/ia. 22.04.2024
[TonynpoBoAHUKOBBIE TPUOOPHI

62 DNeKTpUUYECKUU TOK B PACTBOPAX U pacIlyiaBax dJIEKTPOIHUTOB. 94.04.2024
DNEKTPOIUTHYECKAs JUCCOIUAIUS. DIEKTPOIIN3

63 DNEeKTPUUECKUU TOKVB razax. CaMOCTOATEIbHBIN U 97 04.2024
HECaMOCTOSTENbHBIN pa3psa. Monnus. [1nazma

64 DnexTpuyeckrue mpuOophl U YCTPOICTBA U UX MPAKTUUECKOE 06.05.2024
npuMeHenue. [lpaBuia TexHuKH 0€30MacHOCTH

65 O06006mamui ypok «IeKTPOITHAMUKA 08.05.2024

66 KonTtponsHas pabota no teme «nekrpocraTuka. [locTostHHbII 13.05.2024

BHCKTpI/I‘{eCKI/Iﬁ TOK. TOKH B Pa3JINYHBIX CpEeaax»




PesepsHbiii ypok. KonTposbHas paboTta no teme

67 | " 1 15.05.2024
DNeKTpoAuHAMHUKA
68 PesepBHeIit ypok. O6o0maromuii ypok o temam 10 kiracca 1 20.05.2024
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. Makumes I'.4., bByxosues b.b., Corckuit H.H. ®u3uka. 10 knacc. YueOHuk
1S 001eo0pa3zoBarenbHbIX opranuzaiuid. M: Ilpocsemenue, 2017.

2. ITapdentbeBa H.A. TeTpaas s nadopatopHbix padotT. 10 kimacc. M.:
IIpocenienue, 2014.

3. JanromenkoB B.C., Kopmynosa O.B. IIporpamma kypca ¢usuku g 10—
11 ximaccoB obmeoopazoBarenbHbIX opranuzaiuii. M.: [Ipocsemenue, 2014.
4. MyneTUMeIHiTHOE TpHIIOKeHUE K yueOHnKy Msikumiesa I'. 5., Byxosiesa

b.b., Corckoro H.H. ®uzuka. 10 kmacc. M.: [Ipocsemnienue, 2017.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET
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