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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm ¢enepaqbHOil paboyell HporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpenojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydeHHH UX Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXe YYHUTHIBAET HEOOXOJUMOCTh peaIu3alrdd MEXIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamMu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC IENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WMKH: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay 1o rogam o0ydeHUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUHN 00 okpykaromeMm Mupe. LlkonpHBIN Kype PU3NKH — CHCTEMOOOpa3y O
JUIS. €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommei. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUWA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOIMH B cdepe SHEpPreTUKd, TPAHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3ydyenve Qu3MKM BHOCUT OCHOBHOW BKJIaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBHIITOJHEHUU UMHU YIEOHBIX UCCIIEJOBAHHI.

B ocHoBYy Kkypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAN WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3fesoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BEILECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTMEeM oOOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MpoOIeMamu.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKECHHIM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkxke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro OoOIIero
oOpaszoBaHus SBIAIOTCSA (u3udeckre Teopuu ((popMupoBaHHE MPEICTABICHUA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTEeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronnuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1AOOpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObSIMHEHBI B OONIUN CITMCOK YUYCHHYECCKUX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHWPOBAaHUSA U
ocHamleHuss kaOuHeta ¢usuku. [lpm sTomM oOecmeunBaeTcss OBIAJCHHE
O0y4aloUMMHCS YMEHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENAETCS PEUIEHUIO PAacYETHBIX W KadeCTBEHHBIX
3ana4. Ilpu 3TOM A pacy€THBIX 3a/1a4 NPHOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /[ KaueCTBEHHBIX 3a/ad MPHOPUTETOM SIBJISIFOTCS 3a/laHUs Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHuUs JOJKEH U3ydaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (HU3UKH JTOJDKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opy10BaHUE.

JlemoHCTpanimonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH UM  O00ECICUYMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TporpaMme IO (U3MKE KIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TIPOIECCOB, OMIMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHUUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHHUYECKUX MPAKTHYECKUX pPabdoT
dopMupyetcsi B BUie TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4yecKue KOMIUIEKTHI
1abopaTOpHOTO O00O0PYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJOTOBBIX W IMGPOBBIX MPHOOPOB, a TaKKe KOMIIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE ITUGPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOyYaIOIIUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHe HAYYHOTO MHPOBO33PEHHSI KaK pe3yinbTaTa H3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUI O poiu (DU3UKH JIST PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkenne ITUX 1elield 00ecreunBaeTcs peleHneM CIeAyIonuX 3a1a4 B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0o0ObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB peHIeHUS pa3jIuYHbIX 3a7ad C SBHO 3aJaHHOM
¢usznueckol Mozenbio, 3ajay, MOApPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3JlaHue (PU3NUECKON MOJCIH, aICKBATHOU YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOITYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEIACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaINH,
OTIpeJIEIICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITLHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHET0 OOIIETro

obOpazoBanus otBoauTcs 136 yacos: B 10 kiracce — 68 yacoB (2 yaca B HEICIIO).

[Ipennaraemspiii B mporpamme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M

NPAKTHYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYUTENIbh JIENaeT BBIOOD
NpOBEJICHUsT JIA0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o mnpuponae. HayuHeie MeTOABI IIO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBvxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYyTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IMaICHHUS.

KpuBonuueitnoe  gBwxkeHue. JIBuKeHHE  MarepuaibHOM TOYKM IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIIO0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH)KEHUE CHAPAOB, LICNIHBIC U PEMEHHBIE MIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenue aBuxkeHusi Tena, OPOIIEHHOrO MOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHS MEXAY NyTSAMH, MPOUACHHBIMU TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TeJa B KUIKOCTU WUIIU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NmMnynbe MatepuanbHOM TOYKM (Teja), CHUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEprus yIpyro
nedhopMUpoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMU3HU
MOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIUABHBIX CHWJI C HM3MCHEHHUEM MEXaHWYECKOW HSHEPIUU CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

N3yueHne abCOIIOTHO HEYNPYroro ynaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanue cBsizM pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyasipHasi pU3MKa U1 TEPMOANHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJEKYJISIPHO-KMHETUUECKOW TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep ABUKCHHUS W
B3aUMO/JICMCTBUS YaCTHI[ BellecTBa. MOJIENIM CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pasmepsl Mosiekys. KonmnuectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mopgens upeansHoro rasa. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe NpencTaBI€HUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHUSI.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY AaBICHUS ra3a Ha CTEHKHU COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHamuKu

TepMmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U criocoObl €€ n3MeHeHus. KonnmuectBo TermioTsl U padbora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHAa TEPMOJMHAMUKH K wu3omporieccaM. I 'paduueckas
HMHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpolieccoB B MPUPOJIE.

TermoBele  MamumHbl.  [IpUHOMIIBIL  OEWCTBUA — TEIUIOBBIX — MAallWH.
[IpeoGpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KoddduimeHT mnone3Horo
nenrcTBus TemioBor MamwuHbl. [ukn KapHo m ero kodd@uiMeHT MOJe3HOTO
JNEeNUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAL).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. DPazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y ienpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYUYEHHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUHU.

Crioco0bl n3MepeHus BIAXKHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpuCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OIEeKTpU4eckuil 3apsia. JlBa BuAa AIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37€KTPUUECKUI 3apsl.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYHEPIIO3ULUU DJIEKTPUYECKUX MOJIEN. JIMHUM HaANpsyKEHHOCTU DBJIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratudeckoro  moisg.  llotenmuman.  PasHocTb
MOoTeHUMAaNoB. [IpOBOAHMKM M AUDIIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBuEe HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh JJEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCAaTOpa OT IUIOLIAIu
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBarenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COCTMHEHUE ITPOBOTHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 117151 MOJTHOM (3aMKHYTOM) 3ieKTpruyecko nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAs ~ MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCcKui TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IpUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIepMeETp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYIPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HANPSIAKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABWKyHIEH cuibl. KOpoTkoe 3aMbIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHne cMemanHoro COeIMHEHUs pE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMyd MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHCTEMbl YypPaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonocus: Mmexanndeckoe NBIKEHUE B JKMBOW mpuponae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PABHOBECHE),
AJEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIApPHAsT Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUJIKOCTEU WU



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsT COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC PE3YIbTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMHK 00YJaIOIIEerocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3allNig;

YMEHHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU TPpaKTaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCUuOHANBHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHN HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1leJield yCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH HKOJOIMYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'O MMO3HAHMS:

c(OpPMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IpoIlecce
U3y4eHHs  (U3MKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh NHIUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMUPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTPENICTATh IETN JeATCIBHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU WX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBbl ¢ y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATETLHOCTD, OIICHUBATh COOTBETCTBUE PE3YIIHTATOB
IEJI5IM, OIICHUBATh PUCKH TIOCTIEACTBUH JACSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCIOBHSX PEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeabckue 1eiiCTBHS:
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU M METOJAMHU
bu3nUecKol HAyKu;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB peHIeHHs 3a7ad (U3MUECKOTO COJEp)KaHus, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsiX, B TOM YKCJIE TPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTU (DU3UKH;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI Jsl JIOKa3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHICHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeLHOCTH, B TOM YHCJIC IPU U3yYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsSIM, OIICHHBATh MPHOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITETHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUraTh HOBbIE UJIEH, NIpeJiaraTb OPUrMHAJIBHBIE MTOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE AIbTEPHATUBHBIC PEILICHUSI.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOIO COJAEpKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(MPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pPecypcocOepekeHus, MPaBOBBIX M  3TUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIC Y4eOHbIE 1eCTBUSA:
OCYILIECTBJISTH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QIUKTHBIX CUTyallud H  CMST4arh
KOH(JIMKTHI;



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

[IOHMMaTh U MCIIOJIB30BaTh INPEUMYILECTBA KOMAaHIHOM U WHIMBUIYAJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ IOCTHUIKEHHUIO: COCTABIATH IUIAH JEHUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXJaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLCHUBAaThb WJACU C IO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHHS TPAKTUYECKON PaOOThI C y4ETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 34 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(GU3HUKYU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh NMPUEMBI peieKCUU IS OLICHKU CUTYallH, BbIOOpa BEPHOIO
peLICHUS;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS IO HX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPH aHAIU3€ Pe3ylIbTaTOB
eI TeIIbHOCTH,

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYIHMX MpPH aHaIW3€ Pe3yIbTaToOB
eI TeIIbHOCTH,

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporecce nocTmkeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATHHBIN UHTCIUICKT, penoiararonui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMHU, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexXy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHE JACHCTBOBAaTH HCXOJSl U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh IMIOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIIOJIBMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl HAa 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPHUMEPAX POJb U MeCTO (PU3MKH B (POpMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKON JIESITEIbHOCTH JIKOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHallbHas TOYKa, MHEPITHAIbHAS CHUCTeMa OTCU€Ta, aOCOIFOTHO TBEPIIOE TEIO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3aay;

pacro3HaBaTh (Qpu3HUECcKue SIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BEUIECTBA U



JJEKTPOJUHAMUKNA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSIMOJHUHENHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JABMXKEHHE IO OKPYXKHOCTH, HHEPIIUS,
B3auMojielicTBue Tel, nudy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TeJ, U3MEHEHUE 00bEMA Tell MPU HArPEeBaHUU (OXJIAKICHHUH ), TETIOBOE
paBHOBECHE, HMCHApPEHUE, KOHJCHCALUs, IUIABJICHUE, KPUCTAJUIM3alvs, KHUIICHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPBITOM
COCyZ€, CBSI3b MEXKAY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MpPOIECcCax,
AIEKTpU3aLUs TEJl, B3AUMOJCUCTBUE 3aPsJIOB;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOJIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJla, KHHETHUYECKasi SHEpPrusi, MOTCHIIMAIbHAs SHEPrUsl, MEXaHU4eCKas
paboTa, MeXaHWYECKass MOIIHOCTh, IPU OMUCAHUMU TPABWIHLHO TPAKTOBATH
(bU3UYECKU CMBIC MCMOJB3yEMBIX BEJIMYMH, MX OOO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH,

ONUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3ysl (U3UYECKHE BEIWYMUHBI: JaBJICHUE Tas3a, TeMmIepaTrypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJIEKYJ, CPEAHEKBaJIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JEeUCTBUA TEIJIOBOIO JBUTATENsI; TMPU OIMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCIOJNB3YEMbIX BEIMYHMH, UX
0o0O3HAaUeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKYI0 BEJIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3YsT (PU3NYECKUE BETUUYMHBI: AIEKTPUUECKHUMN 3apsi,
AIEKTPUUYECKOE MOJIE, HANPSIKEHHOCTh MOJIs, MTOTEHIMAJ, PA3HOCTh MMOTEHINAJIOB;
IpU OINMCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCIOIB3YEMbIX
BEIMYMH, WX OOO3HAYECHUS W E€IIMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXpaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHLHUIT CYNEPIO3UIUN CHJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKYK) TEOPUIO CTPOECHHUs BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKOW SHEPTUH TEIIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
JJEKTPUYECKOr0 3apsana, 3akoH KyioHa, npu 3TOM pasnuyarh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOUCTB; pa3ivdarh yCIOBUS WX O€30MAaCHOTO HMCIOJIL30BAHHS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI 1O HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU ITOM
dbopmynupoBaTh mpoOJeMy/3ajgady W TUNOTE3Yy Y4eOHOTO OSKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METO]IbI OIICHKH TIOTPEITHOCTEH N3MEPCHHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYWH B
BUJIE TAOJIUIL ¥ TpadHKOB, JIeJIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICI0BaHMUS,

coOmroaTh MpaBuiia 0€30MacHOTO TPyaa MPH MPOBEACHUHM HCCIICIOBAHHUNA B
pamMKax ydeOHOTO OKCIIEPUMEHTA, YUeOHO-HCCIICIOBATEILCKOH W IMPOCKTHOM
JCATEIBHOCTH C WCIIOIb30BAaHUEM HM3MEPHUTEIIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7ayd C SBHO 3aJlaHHOM (DU3UYECKOM MOJIETbIO,
UCTIOJB3Ys (PM3MUECKHE 3aKOHBI U MPUHIMIIBI, HA OCHOBE aHaJN3a YCJIOBUSA 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3MUECKUE BEIHMYHHBI U (POPMYJIBI,
HEOoOXOaUMBbIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOTO 3HAYeHUSI PU3NUECKON BETUUNHBL

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uvecKue SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPHUPOBAHUSA, HHTEPIIPETAIIIU
U TIPE/ICTaBIICHUA Y4eOHOW M HAay4YHO-TOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU H3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (U3UKE B MOBCEIHEBHOM KU3HH
TSt o0ecredeHus: 0€30NMacCHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMH
YCTPONCTBAMH, NI COXPAHEHUS 370POBbS U COOJIFOCHUS] HOPM JKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh pabOTy TpYyNIbl, PALUMOHAIBHO pAcCHpeleisaTh OOA3aHHOCTH H
IJJAHUPOBAThH JIESITENBHOCTh B HECTAHAAPTHBIX CUTYALHsX, aJ€KBATHO OLCHHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE PacCMATPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
2.2 JlnHamuka 6.5 0.5 bubmorera [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 9.5 0.5
UeKTpoCTaTHI https:/m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 51eKTpUYECKHl TOK. TOKH B 1 | bubnuorexa [JOK
' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue

n/n Bcero H3Yy4YeHH s o0pa3oBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunrie MGT(})[;I)I HO?I,)H:)HI/ISI 1 bubmmorexa LOK
i 03.09.2024 | https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

) (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B 05.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYSCKOTO | bubmuoreka [OK
neukeHus. [lepemenenne, CKOpocTsb, 10.09.2024 |  https://m.edsoo.ru/ff0c3508
YCKOPEHHUE
PaBHOMEpHOE NpSAMOJIMHENHOE bubnuoreka [JOK

4 1
JIBHOKEHUE 12.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnnoreka [JOK
JIIBHKECHUE 17.09.2024 | https://m.edsoo.ru/ff0c372e
CBoOoaHoe majieHre. Y CKopeHue bubnuoreka [JOK

6 1
cBOOOIHOTO MaIeHUS 19.09.2024 | https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE.

7 JIBM>keHre MaTepuaibHOW TOYKH I10 1 bubmorexa HOK

p 24.09.2024 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHiun oTHOCUTENBHOCTH | anumnes. 1 bubnunoreka [JOK




WNuepumanbHbie CHCTEMBI OTCUYETA. 26.09.2024 | https://m.edsoo.ru/ff0c3be8
Ilepssbiii 3ak0oH HbroToHa
Macca tena. Cuia. [Tpunuun
9 Cymnepno3uiuu cui. Bropou 3akox bubmorexa HOK
yrep " ' p ¥ 01.10.2024 | https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepHUaIbHBIX TOYEK 03.10.2024 | https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBas Kocmuyeckas bubmorexa HOK

P 08.10.2024 |  https:/m.edsoo.ru/ff0c3d00
CKOPOCTH

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 10.10.2024 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

P b P bu6mmoreka [IOK
13 Cuta COnpoTHUBJIEHUS PU IBMOKEHUH 0.5
15.10.2024 | https://m.edsoo.ru/ff0c3{76
Tela B )kuakocTy win rase. AKC
[TocTynarenbHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [1nedo cunbl. YcnoBus 17.10.2024 |  https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuaabHON TOUKH,

L5 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnunoreka [JOK
Wmiynec cuiibl. 3aKOH COXpaHEHUS 22.10.2024 | https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTUBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bu6nuoreka [IOK
MaTepualibHOW Touku. Teopema 00 24.10.2024 | https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEpTUH

17 [TorenumaneHas 3HEPTHUSL. bu6mmoreka [JOK




[ToTenumansHas SHEPTHSI YIIPYTO
ne(popMHUPOBAHHOW TIPY>KUHBI.
[loTrenumanpHas SHEPTHUA TeJa BOIU3U
MTOBEPXHOCTU 3eMJIU

05.11.2024

https://m.edsoo.ru/ff0c461a

18

[loTeHmansHbIe U HEMOTEHIINAIBHEIC
cuitel. CBSA3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

07.11.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnast pabota
«MccnenmoBanue CBsI3M pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3MHOBOTO JKT'yTa»

12.11.2024

20

KonTtponsHas padoTa o treme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

14.11.2024

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

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKOHN Teopuu. bpoyHOBCKOE
newkenne. Jquddysus

19.11.2024

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

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

21.11.2024

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOF&I[pO

26.11.2024

24

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

28.11.2024




Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT 03.12.2024 | https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM dHEPruun bubnuorexa [JOK
JBUKEHUS] MOJIEKYJ. YpaBHEHUE 05.12.2024 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI 10.12.2004
JlaGopaTtopHnasi pabota
«MccnenoBanue 3aBUCUMOCTH MEXKTY

28
rmapaMeTpaMu COCTOSTHUS 12.12.2024
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
rpaduvecKkoe mpeICTaBICHNUE 17.12.2024 | https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMHYECKOU CUCTEMBI U

30 criocoOnl e¢ m3menenus. KomuuectBo bubmuoreka [JOK
TEIUIOTHI U pabota. BHyTpeHHss 19.12.2024 |  https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
rasa

31 Buael Tenonepenaun Bubmiorexa OK

24.12.2024 | https://m.edsoo.ru/ff0c5¢c36
Y nenbHas TEIIOEMKOCTh BEIleCTBA.

3 KonunuecTBo TennoTel npu bu6nuoreka [IOK
Teruionepenave. AanadaTHbIM 26.12.2024 | https://m.edsoo.ru/ff0c5¢36
po1iecc

33 [IepBeIil 3aKOH TEPMOJUHAMHUKHU U €TI0 bubnunoreka [JOK




MNPUMCHCHUC K U30IIpoLcccamM

28.12.2024

https://m.edsoo.ru/ffO0c5efc

HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akoH bubmmorexa [TOK
PHpOJE. BTOP 09.01.2025 | https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
[Tpunnun nevicteus u KII/ TermoBoi bubmmoreka [{OK
35
MAaIlTHHBI 14.01.2025 | https://m.edsoo.ru/ff0c600a
K KIT,
36 Huxn Kapuo u ero KIT 16.01.2025
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOOHEPTETUKHU 21.01.2025
18 O6o06matomuii ypok «MostekynsipHast bubmuorexa [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKIY 23.01.2025 | https://m.edsoo.ru/ff0c6938
KounTponbHas pabota no teme
39 «MounekynsipHas ¢uszmuka. OCHOBBI Bubnmorexa [IOK
YA ' 28.01.2025 | https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)Y
40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [JOK
Hcnapenune n kuneHue 30.01.2025 | https://m.edsoo.ru/ff0c63b6
AOCOJIFOTHAs 1 OTHOCUTEIIbHAS
41 BJIAKHOCTB BO3Ayxa. HachlleHHBII bubmorexa HOK
van Ayd. HACHT 04.02.2025 |  https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramimyeckue u
aMmopdHbIe Tea. AHU30TPOITHS
42 CBOMCTB KpHCTaLioB. Kujakue bubmorexa HOK
P ’ A 06.02.2025 | https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbBIC
MaTepHabl
[1naBneHue U KpUCTATUIA3AIIHSL.
43 VY enpHas TenaoTa MaBJeHUS bubmorexa HOK
a ’ 11.02.2025 | https://m.edsoo.ru/ff0c6708

Cybnumarus




bubmuoreka [JOK

44 YpaBHEeHUE TEIUIOBOro OajaHca
PABHCHHE TCHIOROT i 13.02.2025 | hitps://m.edsoo.ru/ff0c6820
DneKkTpu3aus Tei. DINeKTPUIECKUU
45 3apsa. JIBa Buaa 3JIeKTPUICCKUX 0.5 bubmmorexa [TOK
PAL A P ' 18.02.2025 | https://m.edsoo.ru/ff0c6bcc
3apsnoB. AKC
IIpoBOIHUKH, TUIIEKTPUKH U
46 HCI;)J'I OBOJIHUKH 3aK(I:H COXpaHEHUS bubmmorexa LHOK
YHPOBOA ’ P 20.02.2025 | https://m.edsoo.ru/ff0c6bec
AIEKTPUUECKOTO 3apsia
BsaumonencTue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIH dIIEKTPUYECKUN bubmmorexa LHOK
¥ ) p 25.02.2025 | https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsik€HHOCTB IEKTPUYECKOro
43 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIEKTpUUECKUX Nojieun. JInnuu 27.02.2025 | https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCcKOro
49 noid. [Torennuman. PasHocTs bubmmorexa IOK
' HHat 04.03.2025 |  https://m.edsoo.ru/ff0c6f00
IOTEHI[MAIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 3J'IpeKT iCTaTI/ILIeI([:KOM noljm Eubmorexa HOK
P ] 06.03.2025 |  https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHUIIAEMOCTh
. bubnuoreka [JOK
51 9 . K
JICKTPOCMEKOCTE. ROHJICHCATOD 11.03.2025 | https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHIEeHcaTopa. JDHEPrus 3apssKeHHOTO bubmnorexa [IOK
a pa- p p 13.03.2025 | https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
JlaGopatopHas pabora "H3mepenue
53 .. "
JJIIEKTPOEMKOCTH KOHACHCATOPa 18.03.2025




54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IpUHTEpa.
DnexTpocTaTU4ecKas 3allluTa.
3a3eMIIeHHE AEKTPOIpUOOpOB

20.03.2025

55

DNEeKTPUUECKUH TOK, YCIIOBUS €TO
cyuectBoBaHus. [IoCTOSITHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma ist
ydacTka Lenu

01.04.2025

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«/3ydeHune cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

03.04.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
TokKa. 3akoH Jxoynsa-Jlenua

08.04.2025

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

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«3mepenue DJ1C ucTtouHnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUSD)

0.5

10.04.2025

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

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOIMMOCTh

15.04.2025

60

DNEKTPUUECKUU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

17.04.2025

61

HOJ’IyrIpOBO,Z[HI/IKI/I, HX COOCTBEHHAs U

bu6nmoreka [JOK




npuMecHast MpoBoAuMocTh. CBOKCTBA 22.04.2025 | https://m.edsoo.ru/ff0c84ae
p—n-niepexoa.

[TonynpoBoAHUKOBBIE TPUOOPHI

DNEeKTPUYECKUH TOK B PaCTBOpaX U

paciuiaBax 3JI€KTPOJIMTOB. bubnuorexa [JOK

62 1
DNEKTPOTUTHYECKAs JUCCOIHAIIHS. 24.04.2025 | https://m.edsoo.ru/ff0c82ba
DNeKTpOIn3
DNeKTpUYECKUU TOK B raszax.

63 CaMocTOATENbHBIN 1 | bubnuoreka [JOK
HECAMOCTOSITENIbHBINA Pa3psijl. 29.04.2025 | https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH 06.05.2025 |  https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O6o0maromuii ypok bubnuoreka [IOK

65 1
«DNEKTPOIMHAMUKAY 13.05.2025 | https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme
«Inekrpocraruka. [locTossHHBIN

66 3JeKTpUUecKuid ToK. Toku B | bubnuoreka [JOK
pasnmuuHbIX cpeaax» /Beepoccuiickas 15.05.2025 | https://m.edsoo.ru/ff0c8a8a
poBepouHasi paboTa MpH MPOBEACHUN
Ha OyMa)KHOM HOCHUTEJIe
PesepHblil ypok. KonTpoiabHas bubnnoreka [JOK

67 1
pabota no Teme "DnekTpoauHamMuKa" 20.05.2025 | https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O0oOmaronmii ypok | bu6nuoreka [IOK
o TemaM 10 kiacca 22.05.2025 | https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» ®usuka, 10 kiacce/ KacesinoB B.A., O611ecTBO C OrpaHUYEHHON
oTBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe obiectBo «M3narenscTBo

«IIpocsemenue»

METOJIUYECKHUE MATEPHUAJIbI IS YUUTEJIA

» dusuka, 10 kinace/ Kacesino B.A., O611ecTBO ¢ orpaHu4eHHON
O0TBeTCTBEHHOCTHIO «[IPODAY; AxiimonepHoe o61iecTBo «M31aTenbcTBO
«IIpocsenieHue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://m.edsoo.ru/
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