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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
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
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiM OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC 1ENH M3y4eHHs (PU3UKUM HAa YPOBHE CPEIHEro 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 00yUYECHMUS;

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
3HaHUHN 00 okpyskaromem Mupe. lLIkonpHBIN Kype PU3HKHA — CHCTEMOOOPa3y IO
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHHne (U3NYECKUX 3HAHMW  ONpeNeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOydyaroumxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSIThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

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



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

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TNOTEHIMANa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M PAa3BUTHUSA
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti  Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CpEIHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, IS OMNHCAaHUS 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
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYILIECTBIISIETCS Y4YaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMENTH IJIs CHUTYyalldd TPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHeTa (PU3MKK WU B YCIOBHUSX HMHTEIPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHM  C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHHYCCKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOYYAIOIIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ylbTaTa HW3Y4CHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

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

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 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 OCBOEGHHME CIOCOOOB peHIeHUs pa3jIUYHbIX 3a7ady C $BHO 3a/JlaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHUS HAa OKPYKAIOUIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JEATETHHOCTH.

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

[Ipennaraemsiii B mporpamMme 1o (QU3MKE TMepeyeHb JabopaTOpHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 NO3HAHUSA
®usnka — Hayka o npupone. HayuHple mMeTonbl NMO3HAaHMS OKpyXkKarouero mupa. Ponp skcrnepruMeHTa M TEOpUM B
npolecce MO3HaHUs MPUPOBL. DKCIEPUMEHT B (DU3HKE.
MopenupoBanue ¢u3nueckux siBIeHUN U npoueccoB. Hayunbsie runoressl. Gusnyeckre 3akOHbl U T€OpUd. [ paHUIIbI
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. [[pUHIIMTT COOTBETCTBHUS.
Ponb u MecTo ¢pu3uku B POpMUPOBAHUH COBPEMEHHON HAYyYHOUN KapTHUHBI MUPA, B IPAKTUYECKON 1€ITETbHOCTH JIFOICH.
Jlemoncmpayuu
Amnainorossle U HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUHKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe ABWKeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBMKEHU. Cuctema oTcuéTa. TpaeKkTopusi.

ITepemenienue, CKOPOCTh (CpEeAHSSI CKOPOCTb, MTHOBEHHAsI CKOPOCTbh) U YCKOPEHUE MAaTePUAIbHON TOYKH, UX MPOEKIIUU
Ha OCU cUCTEeMbI KoopiuHaT. CII0KEHUE NMEPEMEIICHUHN 1 CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE IMPSMOJUHEHHOE MABWKEHHE. [ paduku 3aBUCHMOCTH KOOPJMHAT, CKOPOCTH,
YCKOPEHUS, MyTH U TIEpEMEIICHUS] MaTepUATbHON TOYKU OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitHoe nBmxeHue. [BUKEeHHE MaTepUAIbHOM TOYKHU IO OKPYKHOCTHU C IOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO.
VYrioBas CKOpOCTb, IMHEIHHAsI CKOpOCTh. [lepnos u yactota obpaienus. LleHTpocTpeMUTeNnbHOE YCKOPEHHUE.

TexHu4YecKkne yCTpOWCTBa M MPAKTUYECKOE IMPUMEHEHHE: CHUJOMETP, ABHXKECHHE CHApPSJOB, LIEMHBIE U PEMEHHBIC
MepeIaym.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTFOCTPAIIMS KHHEMAaTHUECKUX XapaKTEPUCTUK JIBUKEHHUS.



[IpeobOpazoBaHue NBMKEHUMN C UCIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

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

HaGmtonenue nBuxeHus tena, OpoIeHHOro MO/ YIJIOM K TOPU3OHTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenne ckopocT npu ABUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHnrne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO ONPEICICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHOLICHUS MEXKIY NYTSAMH, MPOWIEHHBIMU TEJIOM 3a IMOCIEI0BATEIbHbIC PaBHbIC MPOMEXKYTKH
BPEMEHU MPU PABHOYCKOPEHHOM JIBM)KEHUM C Ha4allbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUXKEHMS 1IapUKa B BA3KOU KUKOCTH.

N3yuenne nBuxeHus tena, OpOIIeHHOTO TOPHU30HTAIIBHO.

Tema 2. lunamuxa

[TpuHumn otHocuTenbHOCTH ['anumes. [lepBoiid 3akoH HetoToHa. UHEpUManbHbIe CUCTEMBI OTCUYETA.

Macca tena. Cuna. [lpuHuun cynepno3unuu cui. Bropoit 3akoH HeroToHa mJisi MatepuanbHOM TOUKU. TpeTuil 3aKoH
HeroToHa a1t MaTepuanbHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuia tsokecTd. IlepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHus (Mokosi, CKoJabxkeHus, kaueHus ). Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHHs CKOJIbKEHHUS U cujla
tperust nokos. Koaddurment tpenns. Cusa conpoTuBIeHUs MPU JBUKEHUH TeJla B )KUIKOCTH WIH Tas3e.

[TocTynarensHOE M BpaniaTeIbHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT CHJIIBI OTHOCUTENIBHO OCH BpaieHus. [linedo cuibl. Y ciioBus paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTpOUCTBa U NPAKTUYECKOE TPUMEHEHHE: TOAIIUITHUKY, JBUKEHUE NCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.



N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTbH CHJIBI YIIPYTOCTH OT JiepopMarinu.

HesecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U TTAJICHUM.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKECHMUSL.

YcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B IPY>KUHE M PE3NHOBOM 00paslie, OT ux aedopmMariuu.

UccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonbl coXpaneHus 6 mexanuke

NMnynbc MatepuanbHOW TOYKHU (TeNa), CHCTEMbl MAaTEPUAIIBHBIX TOUYEK. VIMITyIbC CUJIBI U U3MEHEHHE UMIYJIbCca TENa.
3aKOH COXpaHEHHS UMITYJIbCa. PEaKTUBHOE IBUKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckas sHeprusi MaTepuaibHON TOUKd. Teopema 00 N3MEHEHUH KUHETHYECKON dHEPTHH.

[Torennnanpuas sHeprus. [loTeHnMambHas SHEPrUs ynpyro aehopMUPOBAHHON TMpYyXHHBL [loTeHIMaNbHAS SHEPTHS
Tesa BOJIM3H MOBEPXHOCTU 3EMIIH.

[loTeHnuanbHbple ¥ HEMOTEHIMANbHBIE CHIIBL. CBS3b paOOThl HEMOTEHIMAIbHBIX CHJI C M3MEHEHHEM MEXaHMYECKOU
SHEPIUH CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckne yCTpouCTBa U MPAKTUYECKOE TPUMEHEHHUE: BOAOMET, KONIEP, IPY>KUHHBIA MUCTOJET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE IBHXKEHHUE.

[lepexon MOTEHIIMATBEHOM SHEPTUHN B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol



N3yuyenue abCOMOTHO HEYNIPYTOTo yAapa ¢ HOMOUIBIO IBYX OAMHAKOBBIX HUTSAHBIX MasiTHUKOB.
HccnenoBanue cBA3U pabOThI CUJIBI C U3MEHEHUEM MEXAaHUYECKOW YHEPruu Tejla Ha MPUMEPE PacTsHKEHHUS] PE3MHOBOIO
KIyTa.

Paszpnen 3. MouiekysipHasi pU3NKa U TEPMOAMHAMMKA

Tema 1. Ocnosvlt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJICKYJISIPHO-KHHETHYECKON TEOPUHM M MX OMBITHOE O0OOCHOBaHHUE. BPOYHOBCKOE JBUKEHHUE.
Huddysus. Xapakrep IBUKESHUS U B3aUMOJICUCTBUS YaCTHUIl BEIleCTBa. MO CTPOCHHS Ta30B, JKUJIKOCTEH U TBEPBIX TEI
U OOBSCHCHHE CBOWMCTB BEIIECTBA HAa OCHOBE ATHUX Mojeneil. Macca u pasMepsl Mosekyn. KonuyecTBo BelecTsa.
IToctostnuast ABorajipo.

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

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KHHETHUECKOW TEOPHUH HJeaIbHOTO raza. AOCOIOTHAS
TeMIepaTypa Kak Mepa CpeHel KMHETUYECKON YHEPIuu TEIJI0OBOrO JABMKEHUs yacTull Ta3a. [llkana temnepatyp KenbBuHa.
I'azoBbie 3akoHbI. YpaBHeHUe MenaeneeBa—Kinanelipona. 3akon JlansToHa. M3ompoiiecchl B Ua€aIbHOM T'a3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM BemecTBa. [ paduueckoe npeacraBieHre H30IPOIIECCOB: M30TepMa, H30X0pa, n3o0apa.

TexHu4eckne yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OMBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BellecTBa, (oTorpaduu MOJIEKYJl OPTraHUIECKUX COCTMHEHUHN.

OmnbiTel 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Mogens onbita IITepHa.

OnbIThI, TOKA3bIBAIOIIHNE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS.

Moaenb, WUTFOCTPUPYIOIIAS MPUPOAY AaBJICHUS Ta3a HA CTEHKH COCYa.

OnbITHI, WTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HI€AIbHOTO Ta3a, H30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, rabopamophuvle pabomoi



OrnpenenieHue Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUIN 00bEMa KOMHATHI, IaBJICHUS U TEeMIEPaTyphl
BO3/yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucrema. BHYTpeHHssi SHEpPrusi TEPMOJUHAMHYECKON CHUCTEMBbI M CHOCOOBI €€ H3MEHEHUSI.
KonmnuectBo TeroTrel u  pabotra. BHYTpeHHsIE »HEpPrusi OJHOATOMHOTO WJICAILHOTO Tas3a. Bujasl Teruionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIM, U3JTy4EHHUE. Y AeIbHAs TEINIOEMKOCTh BenlecTBa. KoJIMUeCcTBO TEIUIOTHI MPU TEIIONEpeaaye.

[Tonsitue 06 aguabaTHOM mporiecce. [lepBrIil 3akoH TepMoauHaMuKU. [IpuMeHeHne mepBoro 3aKkoHa TEPMOJIMHAMUKU K
uzonporieccaM. ['paduueckas uaTepriperanus padboThl rasa.

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

TennoBeie MamuHbL. [IpUHIUIIBI TEUCTBUSA TEIUIOBBIX MamiuH. [IpeoOpazoBaHusi PHEPrHH B TEIJIOBBIX MallWHAX.
Koadpdumment mnonesnoro nerictBus TterioBod Mamuebl. [lukn KapHo u ero kodpduIueHT MONE3HOTO JACHCTBUA.
DKOJIOTUYECKUE MPOOTIEMBI TEIIIOIHEPTETHKU.

TexHuuyeckue ycTpoicTBa M MPAKTUUECKOE MPUMEHEHHE: ABUTATENb BHYTPEHHEr0 CrOpaHusi, OBITOBOM XOJOIUIBHUK,
KOHJIULIUOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEH dHEPTUU Tela MPU COBEPIICHUH PaOOThI: BBIJIET MPOOKH U3 OYTHUIKH O] IEUCTBHEM CKATOTO
BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHON TPyOKe MyTEM TpeHHs (BUICOAEMOHCTPAIINSA).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTypbl) Tela NpH TEeIIoNepeaaye.

OmnpIT 10 aarabaTHOMY pacHIUPEHUIO BO3yXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnuvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooOpazoBanne u koHmeHcanus. Vcmapenue u kumeHue. AOCOMIOTHAS W OTHOCHUTEIbHAS BIIAXKHOCTH BO3IyXa.
Haceiennsiit nap. Y aenbHast TerioTa napooopa3oBanusi. 3aBUCUMOCTb TEMIIEPATyPbl KUTIEHUS OT JaBJICHUS.



Teépnoe Tteno. Kpucrainmuueckue u amopdHble Tena. AHHU3OTPOIHUS CBONCTB KpHUCTALUIOB. JKUIKHE KPUCTAJUIBI.
CoBpemenHble MaTepuaibl. [InaBiaeHue u kpuctau3anus. Y aeiabHas TerioTa miasnenus. Cyonumanus.
VYpaBHeHHE TENIOBOrO OajaHca.

TexHuueckue yCTpOWCTBA M MNPAKTUYECKOE MNPUMEHEHUE: TUTPOMETP U TCUXPOMETpP, KATIOPUMETP, TEXHOJIOTUU
MOJTyYE€HUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM YUCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBoliCTBa HACBIIEHHBIX MAPOB.

Kunenune npy noHWKEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenue HarpeBaHus U MJIaBiICHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMOHCTpanys KpUCTaJlJIOB.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenne 0OTHOCUTENBHOM BIaXKHOCTU BO3AYXa.

Paznen 4. JiaekTpoguHaMHuKAa
Tema 1. dnekmpocmamuka

DOnekTpu3auus Tell. JIEKTpUYecKuil 3apsan. [IBa Buaa sieKTpuueckux 3apsanoB. [IpoBOOHUKHM, NHMAIIEKTPUKUA H
MOJIYIIPOBOJAHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTO 3apsa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHslil anekTpuyeckuil 3aps. DiekTpuueckoe noje. Hanpsk€HHOCTD
3NEKTpUYECKOro nmoss. [IpuHuun cynepno3unuu 3JIeKTpUYECKUX Noaeh. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTrO TOJIS.

PaGora cun snekrpocratnueckoro moisg. [lotenmuan. PasHocte moTeHmuanoB. [IpoBOgHWKM W AMDIEKTPUKHA B
AJEKTPOCTATUYECKOM MOJE. J(U3IeKTpuyecKas IpOHULIAEMOCTb.

OnekTpoéMkocTh. KoHieHcaTop. DIeKTpOEMKOCTh MIIOCKOT0 KOHAEHCATOpa. DHEPrUs 3apsKEHHOTO KOHIEHCATOopa.

TexHnueckne yCTpOMCTBAa U NMPAKTUYECKOE NMPUMEHEHUE: JIEKTPOCKOI, JIEKTPOMETP, JIEKTPOCTATUYECKAsS 3alINTA,

3a3eMJICHHE JIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN anmnapaT, CTpyHWHbBINA IPUHTED.
Jlemoncmpayuu



Y CTpONCTBO U IPUHIUII JEUCTBUS DIEKTPOMETpA.

B3aumonencTBre HadJIEKTPU30BaHHBIX TEI.

DIIEKTPUUYECKOE TI0JIE 3aPSIAKEHHBIX TEJL.

[TpoBOHUKH B 3IEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMANEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAW IJIACTUH, PACCTOSIHUA MEXIy HUMHU U
JTBJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3Mmepenne 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuil mox. Toxku 6 paznuunix cpedax

DNEeKTpUUECKU TOK. Y CIIOBUS CYILIECTBOBAHUS 3JIEKTpUUeCcKOro Toka. Mctounuku Toka. Cumna toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DNEeKTpUUECKOE CONPOTHUBJIEHUE. YIEIbHOE CONpPOTUBIEHHE BemlecTBa. llocienoBarenbHoe, NapalljieabHOE,
CMEILIAHHOE COEIMHEHHNE MPOBOJHUKOB.

PaGota snextpuueckoro Toka. 3akoH [[xoymns—JIenia. MOImHOCTh 37IEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CUjla U BHYTPEHHEE CONPOTUBICHHE HCTOYHMKA TOKa. 3akoH OMa sl MOJHON (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe 3aMbIKaHue.

DNEKTpOHHAs] MPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTh CONPOTHUBJIECHUS METAJIOB OT TEMIEPATYpHI.
CBepX1mpoBOIUMOCTbD.

DneKTpuuecKuil TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[NonynpoBoguuku. CoOCTBEHHass W MpPUMECHAas MPOBOJUMOCTh TMOJYNpOBOAHUKOB. CBoiicTBa pP—N-mepexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAX U pacIIaBaX 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLUALINS. DIEKTPOIH3.

DJIEKTPUYECKUM TOK B razax. CaMmOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [1na3zma.



TexHudeckue yCTpOMCTBA W TMPAKTUUECKOE NPUMEHEHUE: aMIepMeTp, BOJBTMETpP, PEOCTaT, HCTOYHUKH TOKa,
AJIEKTpOHArpeBaTeIbHbIE MPUOOPHI, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIA JIHOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSHKEHMUS.

3aBUCUMOCTh COMPOTHUBIEHUS UWIMHIPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOMIAAU TIOTMIEPEUYHOIO CEUYEHUS W
Marepuarna.

CwmerianHoe CoeIMHEHNE TPOBOTHUKOB.

[IpsMoe wu3MepeHHne dIEKTPOABMKYIIEH Cuibl. KOpoTkoe 3amMblKaHHME TaJbBAaHMUECKOTO »JJEMEHTa W OIICHKA
BHYTPEHHET'O CONMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE DIEKTPOIHUTOB.

NckpoBoii pa3psia 1 IPOBOJIUMOCTb BO3AyXa.

OHOCTOPOHHSSI IPOBOJIUMOCTH THO/IA.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3ydeHne cMenanHOro COeIMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoaABMIKYIIECH CHUIIbl HCTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUSI.

HaGmonenue snexkTpoiusa.

MexknpeaMeTHbIe CBA3H

N3ydenne kypca ¢usnku 6a30Boro ypoBHs B 10 Kacce OCYIIECTBISICTCS ¢ YIETOM COJIEPIKATEIBLHBIX MEKITPEIMETHBIX
CBSI3eH ¢ KypcaMH MaTEMAaTHUKH, OMOJIOTHH, XUMHUH, Teorpadu ¥ TEXHOIOTHH.

Meosicnpeomemnvie nowsmusi, CBA3aHHBIE C H3YYCHHEM METOJOB HAy4YHOTO IIO3HAHHWS: SBJICHHWE, HAy4YHBIH (akT,
rurnoTesa, Guzndeckas BeIMUMHA, 3aKOH, TEOpHUsl, HAOI0ICHHE, SKCITIEPUMEHT, MOJICIUPOBAHUE, MO/JIC]Ib, U3BMEPEHUE.

Mamemamuxa: pellieHHEe CUCTEMbI ypaBHEHHH, JuHeHHas (QyHKIWs, mapadoia, runepOona, ux rpadMKd U CBOKCTBA,
TPUTOHOMETPHUYECKUE (PYHKIIMHM: CHHYC, KOCHMHYC, TAHTCHC, KOTAHTCHC, OCHOBHOE TPHUTOHOMETPHUCCKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIUK Ha OCH KOOPAUHAT, CJIO)KEHUE BEKTOPOB.



buonozusn: MexaHnyeckoe NBMXKEHHE B KUBOHM mpupojae, nuddys3usi, ocMoc, TEIJI000OMEH >KUBBIX OPraHU3MOB (BUIbI
TEIJIONEepe1aun, TeIJIOBOE PABHOBECHE), JICKTPUUECKHUE SIBICHUS B )KUBOUW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE
CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEM M Tra30B, JAJIEKTPUUECKUE CBOWMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IUCCOLMALUS,
raJbBaHHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBIKEHHUM C HMCIOJb30BAHUEM MEXaHM3MOB, Y4ET TPEHHUS B TEXHUKE, MOJIIUITHUKH,
UCIIOJIb30BaHUE 3aKOHA COXPAHCHHS UMITYJIbCAa B TEXHUKE (pakeTa, BOJOMET U JAPYrue), IBUraTeb BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, OBITOBOM XOJOAMIBHUK, KOHIUIIMOHED, TEXHOJOTHH TOJTYyUYCHHS] COBPEMEHHBIX MaTepUaaoB, B TOM YHCIIC
HAHOMAaTEpPHaJIOB, ¥ HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYUHBIM
PUHTED, dJIEKTPOHArpEBaTEIbHBIC PUOOPHI, JEKTPOOCBETUTEIbHBIE TPUOOPHI, TaThBAHHKA.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (6a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHUKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIHUTATEILHOM ESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHO! U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHKE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTONYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOIMYECKON HalpaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs  (UBMKKM  OCYHIECTBISATH  NPOEKTHYIHO U HCCJIEA0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pEIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AlIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpXNaHUS B pa3iIMYHbIX (opMmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyalldd M CMSTr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid € YYETOM MHEHHMH YYaCTHHUKOB, OOCYXKAAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TIaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C YYETOM UMEIOLTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyalldsM, BHOCHUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

UCIIOJIB30BaTh NMPUEMBI peuieKCUn JJisl OLIEHKH CUTYyallud, BIOOpa BEPHOIO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M AapPryMEHTHl JAPYTUX TMPHU aHAIU3E PE3yIbTaTOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAIBHBIN UHTEIIJICKT, MpeaIoaaraonmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHE JAEHUCTBOBATH MCXOHSl M3 CBOMX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 10 kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJb U MECTO (U3UKU B (POpMUpOBaAHUHU
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHask TOYKa, MHEPIMaIbHAs CUCTeMa OTCuéTa, abCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BELIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00BhEMa TeJl MPU HarpeBaHUU (OXJIAXKJEHUHN ), TETIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpHU3AIlUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexaHWYeCKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JeWCTBUA TEIJIOBOIO JIBUTaTess; TpPU OMHCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BENMYMH, WX OOO3HAYEHUA M EJMHUIIBI; yKa3biBaTb (DOPMYIBI, CBA3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUM TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MpU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIOIb30BaTh U3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIWYHH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
NEATeIbHOCTH C MCIOJIb30BAHHEM HM3MEPHUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBJICHNUS,

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU YYeOHON M HAY4YHO-TIOMYISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTydaeMyto HH(OPMAITHUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
TSt o0ecredeHus: 0€30MacHOCTH TPHU OOpAIEHUH ¢ MTPUOOpPaMU U TEXHUYECKHUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TPyNIbl, PAUMOHAIBHO pacHpelensaTh OO0S3aHHOCTU U
IJJTAHUPOBAThH JIESITENBHOCTh B HECTAHIAPTHBIX CUTYAlHsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMATPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHue. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
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NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK
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[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHmansHbIe ¥ HENOTEHIMATBLHBIE
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnast pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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DIEKTPUYECKUM TOK B PaCTBOpaXx U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CaMocCTOATENbHBIN 1 1 bubnuoreka [JOK
HECaMOCTOSTEbHBIN pa3psan. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas paboTa o Teme
«Qnekrpocratuka. [locTossHHBIN bubnuoreka [JOK

66 . 1
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PezepBublit ypok. KonTpoJsibHas 1 bubnuoreka [JOK
pabora no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O6o0maromuii ypok bubnnoreka [JOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






