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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
COO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeill mporpaMMbl BOCHUTAHUS 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 oOyyawomuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yyeOHoro npeamera «Ousuka» mno rogam o0yueHusl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMHU YIEOHBIX UCCIICIOBAHHA.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

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

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

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

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

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (hu3mueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENAETCS PEUIEHUI0 PACYETHBIX M KadyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISTFOTCS 3aJaHUs Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPHUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00ECIEUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE HJisi YYEHUYECKHUX MPAKTHUUECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX HWHTEJUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

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

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

JlocTi>keHue 3TUX 1eiedl o0ecrneynBaeTcsl PelieHueM CIEIYIOMUX 3a/1ad B

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



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

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

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckoll MoJenblo, 3ajay, MNOJApPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

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

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOIO IJIAHUPOBAHHS WU TMPOBEIACHHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wusyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YYMUTENb JelaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o npupoxae. HaydyHble MeTOIbl IO3HAHUSA OKPYKAIOLIETO
mupa. Pomnp »sKcnepuMeHTa W TEOPUHM B MPOLIECCE II03HAHMUS IIPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
®duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAyUHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBbIE H3MEPHUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHxeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe IBIKeHHe. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBosmHeitHoe  nBwkeHue. [[BUKEHHME  MATEpUAIBHOW  TOYKH IO
OKPYKHOCTH C IOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTtsb. [lepron u yacrota oOpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JNBH>KEHUE CHAPA0B, LICNIHBIC U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKHX XapaKTePHUCTHK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmronenne nBmwkeHUs Tema, OpOIICHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.

Hamnpagiienre ckopocTH Ipy ABUKEHUHU 110 OKPYKHOCTH.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIBI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOMIEHHS MEXAY IYTSAMH, IPOWIECHHBIMU TEIOM 32
MOCTIC/IOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydyeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBm>xeHUs Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

IIpuaiun  otHocurenbHOCTM  ['anmmnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOW TOUKU. TpeTuii 3akoH HbroTOHA 1151 MatepuanbHbIX TOUEK.

3akoH BcemupHOro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kaueHus ). Cuia tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: IOAIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMINUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIUX B MPYKHUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.



HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAICHUS.

Tema 3. 3axkonvl coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKHM (Tesia), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbC cuiabl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktnBHOEC NBUXEHUE.

Pa6ora cuiabl. MOIITHOCTD CHUIHL.

Kunernueckass sHeprusi MarepualbHOM TOYKU. TeopemMa 00 H3MEHEHUU
KMHETUYECKON SHEPTUH.

[ToTenunanbHas DHEPIHUS. [ToTeHnnanbHast SHEPTUs yIpyro
nehopMUpoBaHHONW  TpYyKuUHbL.  [loTeHIManbHass dSHeprust Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[ToreHumnanbHbBIE u HETMOTCHIIMAJIbHBIC CHJIBI. Cas13b paboThI
HEMOTEHIIMAJIBHBIX CHJI C WU3MEHCHUEM MEXaHWYECKOW JIHEPTUM CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUM.

Yupyrue v Heynpyrue CTOIKHOBEHUS.

TeXHUYEeCKHEe YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[Tepexo MOTEHIMAIBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNMPYTroro yjaapa ¢ IMOMOIIBI0 JIByX OJMHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanue cBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW IHEPTUH
TeJIa Ha PUMEPE PACTHKEHUST PE3UHOBOIO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3HUKa U1 TEPMOANHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmxkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl Mosiekyi. KonmraectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temmneparypa u e€ namepenue. lllkana temneparyp
Llenbcus.

Mopgens upeanbHOro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOPHH HACATBLHOrO Taza. AOCOIOTHas TeMIlepaTypa Kak mepa
CpelIHE KWHETUYECKOW SHEPruy TEIJIOBOrO JABMXKEHMS dYacTull raza. l[llkama



temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHUE H3O0IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHudeckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OMbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAaHUE MEKMOJIEKYJIIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABJICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HMJEAIIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HU3MEPEHHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI €€ n3MeHeHus. KonmuecTBo TermnoTsl U padota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYEHUE. Y IeIbHasA TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEmnoThl npu TEIUIonepeaye.

[lonsitue 006 aamabatHom miporecce. [lepBhIii 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOIAMHAMUKH K wm3ompolieccaM. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTumMocTs mpo1ieccoB B MPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MammHax. Kod(p@uIMeHT moe3HOro
nerictBus TeroBod MammHbL [lukn KapHo u ero xoad@uImeHT Mojae3HOro
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUraTelb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOAMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu



W3MmeHeHre BHYTpPEHHEW 3HEpruu Tela MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TEMIIEpaTyphl) TeIa P TeIlonepenaye.

OnpiT mo anuabaTHOMY paCUIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PpEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEINIbHAS BIIAXKHOCTh BO31yxa. HacwlllleHHBI map. YaenbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrainuueckue u amopdubie Tesna. AHU30TPOIKS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCTpanus KpUCTAIIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DieKTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AJEKTPUYECKOTO 3apsiaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHblid 3JIEKTPUUECKUI 3apsi.
Onektpuueckoe rmone. Hampsk€HHOCTh — diiekTpuueckoro mojs.  [IpuHnun
CYHEPIIO3ULUH BJIEKTPUUYECKUX MOJIeH. JIMHMM HANpsKEHHOCTH AIEKTPUYECKOTO
TOJISL.



Pabora cun  snekrpoctatuueckoro  moisg.  llotenmuman.  PasHocTb
NOTeHIMANoB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlusnekTpuyeckas NPOHULAEMOCTbD.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yYCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIbHBIN anliapar, CTpPYUHBIM IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPNIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii 3nekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, TapaILIEIbHOE, CMEILIAHHOE COEJMHEHHUE POBOJHUKOB.

Pabora anmekTpudeckoro Toka. 3akoH Jlxoymsa—Jlenna. MomiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa 1115 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTkoe 3aMbIKaHuUE.

DONEeKTpOHHAsi  MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpaXx M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIMALIUS. DIEKTPOIN3.

DJIEKTpUYECKU TOK B Ta3zax. CamMOCTOSTENbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmerianHoe coeIMHEHNE MMPOBOTHUKOB.

[Ipsmoe wu3MepeHue dIAEKTpoABMXKYIIEeH cuibl. KopoTkoe 3ambIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH JUOJIA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOoaBIKYIIEH CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COTPOTHUBIICHHUSI.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 kiacce OCylIecTBIsIETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3MUecKkas BEIUYHMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKUBOUW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBJICHUSI B KUBOU MPUPOJE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIlleCTBa, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEIN, KUAKOCTEH M
ra3oB, J3JIEKTPUUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETP.



Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEeHMS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTU€), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIbHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMDBI 110 ®PU3UKE HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenune yueOHoro npeamera «®dusuka» Ha YpOBHE CpelHEro o0Iiero oopazoBaHus (0a30BbIi YPOBEHB) MOJKHO
00€eCIeYnTh JOCTHKEHUE CIICTYIONTUX JINIHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIC pe3yJbTaThl OCBOCHUS yueOHOro mpeameta «Dusnkay IOMKHBI OTpaXKaTb TOTOBHOCTh U CIIOCOOHOCTH
o0ydJaromuxcs pPYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3MIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMH, TO3UTHUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSM POCCUHCKOTO
oO11iecTBa, pacIIMPEHUE >KU3HEHHOTO OIbITa U ONBITA JCSATEIHBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIlpaBIICHHUI
BOCHUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMHU O0YYaIOIIETrocs KaK aKTUBHOT'O U OTBETCTBEHHOT'O WiIEHA POCCHUHCKOTO
00IIIeCTBa;

IPUHSATHE TPATUITUOHHBIX O0IEYETOBEYECKIX TYMAaHUCTUUCCKUX U JICMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B HMHTEpecax TIpakJIaHCKOro OOINecTBa, y4acTBOBAaTh B
CaMOYTpaBJICHUU B 00pa30BaTeIbHONW OpraHU3aINH;

yMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMA HMHCTUTYTaMHU B COOTBETCTBUU C UX (YHKITUSIMH M HA3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JI€ATEIILHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS

c(hopMHUPOBAHHOCTh POCCUUCKON IpakJaHCKOW MIACHTUIHOCTH, MATPUOTHU3MA;

IICHHOCTHOE OTHOIICHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM POCCHUUCKUX YUEHBIX B 00JaCTH (PU3MKU H
TEeXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, STHUYSCKOTO TTOBECHNS,



CIOCOOHOCTh OIICHMBATh CHTYAallMIO M [PHHAMATh OCO3HAHHBIC pEIICHHs, OPUEHTHUPYACh Ha MOpAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B IEATCILHOCTH YUEHOTO;

OCO3HAHKE JINYHOTO BKJIaJa B IIOCTPOECHHE YCTONYHUBOTO OYyIyIIEro;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

HCTETHYECKOE OTHOIIECHHE K MUPY, BKIIIOYask 3CTETHKY HAYYHOTO TBOPUYECCTBA, MPHUCYIIEro (hU3NUIECKOM HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

HHTEPEC K pa3audHbIM chepaM nmpodeCcCHOHATBHOM IeATEILHOCTH, B TOM YHCIIE CBA3aHHBIM C (DU3MKON M TEXHHKOH,
yMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOp OYayIiel mpodeCcCHu  pealn30BhIBAThH COOCTBEHHBIE )KU3HEHHBIE TUIAHB;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 001aCTH (DM3UKU HA MIPOTSHKEHUH BCEM JKHU3HU;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

c(OPMHPOBAHHOCTH IKOJOTHUYECKOM KYIBTYPhI, 0OCO3HAHKE TII00AILHOIO XapaKTepa dKOJIOTHIECKHX IPOOIeM;

IUIAHKPOBAHKE M OCYIIECTBIECHNE ICHCTBHI B OKPY’KAIOIIEH Cpejie Ha OCHOBE 3HAHUSA IIEJEl YCTONYNBOrO Pa3sBUTHUS
4eJI0BEYECTBA;

pacIINpEHHE OIbITA AeITEIPHOCTH DKOJOTHYECKOM HAIIPABIEHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHMIA 110 (DU3HKE;

7) HEeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (DU3NIECKON HAYKH;

OCO3HAHKE [EHHOCTH HAYYHOM IeATEILHOCTH, TOTOBHOCTD B IIPOIECCE M3YUEHUS (PU3HKH OCYLIECTBIIATH IPOEKTHYIO
M HCCJIEJOBATEILCKYIO IEATEILHOCTh HHINBUAYAILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue qelcTBUSA:
CaMOCTOSTEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,
ONPEJICIIATh LENU IeATCIbHOCTH, 3aJaBaTh NapaMeTPhbl U KPUTEPUHU UX TOCTUKECHUS;
BBISIBJISITh 3aKOHOMEPHOCTH U MTPOTHBOPEUHS B pACCMATPUBAEMBIX (PU3UMYECKUX SIBICHUAX;



pa3palaTbiBaTh IUJIAH PELICHUs] MPOOJieMbl C YYETOM aHalv3a HUMEIOUIMXCS MaTepUalbHbIX U HEMaTepUaTbHBIX
pPECypcoB;

BHOCUTb KOPPEKTUBBI B JEITEIBHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJIBTATOB LEIAM, OLEHUBATh PUCKHU
MOCJIEACTBUN ACATCIbHOCTH;

KOOPAWMHUPOBATh M BBINOJIHATH pPabOTy B YCIOBUAX PEAIBHOT0, BHUPTYaJbHOTO W KOMOWHHUPOBAHHOIO
B3aHMMO/ICHCTBUS;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBare/ibCKe AeMCTBUS

BJIAJICTh HAYYHON TEPMUHOJIOTHEHN, KIIFOUEBBIMU MOHATUSIMU U METOJaMU (PU3HUECKON HAYKH,

BJIAJICTh HaBBIKAMHU Y4EOHO-MCCIICIOBATEIILCKON M MPOEKTHOM JEATETLHOCTH B 00JacTH (PU3UKU, CITIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB peEIIeHUs 3a7ad (PU3HYECKOTO COACp)KaHUsS, TPUMEHCHHIO
pa3JIMYHBIX METOJIOB ITO3HAHUS,

BIAJETh BUJAMH JICATEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUWSA, €ro HHTEPHIpETauu, NIpeoOpa3oBaHUI0 H
IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCJIC MPU CO3/IaHUU YUEOHBIX ITPOCKTOB B 001aCTH (hDU3UKH;

BBISIBIIATH MTPUYUHHO-CJIEACTBEHHBIE CBSI3M W AKTyaJM3UpPOBaTh 3aJ1a4y, BBIJIBUTATh TUIIOTE3Y €€ PELICHUs, HAXOAUTh
apryMEeHThI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a4aBaTh MapaMETPhbl U KPUTEPUHU PEILICHHUS;

AHAIM3UPOBATH TOJYYEHHBIE B XOJI€ PEUICHUS 3aJayd PE3yJbTaThl, KPUTUUYECKU OILICHHBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4M B 00pa30BaTEIBHOM JEATEIHLHOCTH, B TOM YHCIE MPU HU3yUYCHUH
buzuky;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTDH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEICITCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JaCTE;

BBIJIBUTATh HOBBIE WJIEH, MPEAJIaraTbh OpUTMHAIBHBIE MMOIX0/IbI U PEIICHUS,

CTaBUTh MPOOJIEMBI U 3aJ1a4H, IOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ undgopmaumeii:



BJIAJCTh HAaBBIKAMHU TIONyYCHHS WHPOpMauu (PU3NISCKOTO CONMEpKaHWs W3 HMCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH MOUCK, aHAJIN3, CUCTEMATU3alUI0 U WHTEPIPETANNI0 WHPOPMAIIUK Pa3TUIHBIX BUIOB U
dbopm npencTaBiIeHUs;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

WCITIOJIB30BaTh CpENCcTBa HMH(DOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHH B PEIICHHWH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OpPTaHU3aIMOHHBIX 3aJlad C COOJIOJIeHHEeM TpeOOBAaHUN SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, peCypCcOCOEPE:KEHNUs, MPABOBBIX U ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHON 0€3011aCHOCTH;

co3JaBaTh TEKCThI (U3MYECKOTO COACPKAHUS B PA3NMUHBIX (opmaTax ¢ y4ETOM Ha3Ha4YeHHUS WHOOpPMAIUU |
IICJICBOM ayAUTOPUH, BRIOUpasi ONTHMAIBHYIO (OPMY MPEICTABICHUS U BU3YaTU3AIIHH.

KoMMyHuKAaTHBHBIE YHUBEPCATIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIAThH OOIIICHHE Ha YPOKaX (PU3HKU U BO BHE-YPOUHOU JICSITEIHHOCTH;

pacrio3HaBaTh MPEANOCHUIKHA KOHPIMKTHBIX CUTYaIlui U CMSTYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOIB30BATh MIPEUMYILECTBA KOMAHIHON U MHANBUAYAJIbHON paboThI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX UHTEPECOB M BO3MOXKHOCTEH KaXKJI0TO WieHa
KOJUIEKTHUBA;

IIPUHUMATH LIEJIM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH JACHCTBUA MO €€ NOCTUKEHUIO:
COCTaBJIATh TUIAH JCHCTBHUM, pAacHpeNesiaTh POJIM C y4€TOM MHEHHUHM YYAaCTHHKOB, OOCYXXIATh PE3yJIbTaThl COBMECTHOMU
paboTHI;

OIICHMBATh KAauyeCTBO CBOETO BKJAJla W KaXXJIOr0 y4acTHHKA KOMaHIbI B OOIIMI pe3yiabTaT MO pa3pabOoTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATH UJIECH C TO3UIMY HOBU3HbBI, OPUTUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3JIMUYHBIX CUTYyaUUsX, HPOSBIATH TBOPYECTBO H
BOOOpakeHHe, ObITh HHUITHATHBHBIM.

PeryasiTuBHbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA



Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATENbHYIO JIEATEIBHOCTh B 00s1acTU (U3MKH U ACTPOHOMHH, BBIABISITH
po0IeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PELICHHs] PACYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBINOJHEHUS MPAKTUYECKOU
paboThl C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATNIOYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh MPUOOPETEHHBIN OTIbIT;

CIOCOOCTBOBaTh (POPMUPOBAHHUIO M TPOSBICHUIO JPYAMIMH B 00JacTU (U3HMKHU, TMOCTOSHHO IOBBINIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LEJISIM;

BJIaJIETh HaBBIKAMU IIO3HABATENIbHOM peQIIeKCUM KaK OCO3HaHMsI COBEPIIAEMBIX JAEWCTBUH M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHU;

UCIOJIb30BaTh NPUEMBI peIEKCUH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHHKECHHUIO;

IIPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IIPH aHAJIU3€ PE3YJIBTATOB AEATEIbHOCTH;

IIPUHUMATh Ce0sl, IOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IPH aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO IPYrUX HA OIINOKH.

B mpouecce noctukeHns THYHOCTHBIX PE3YyIbTATOB OCBOCHUS NMPOTrpaMMBbl 10 (PU3UKE JIJIs1 YPOBHS CPEAHETO OOIIETo
o0pa3oBaHUs y 00YUaIONINXCSl COBEPUICHCTBYETCS IMOLMOHATIBHBIA MHTEIJIEKT, MPEANoaraonuii CQoOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIET0 CHOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHHE, BHUIETh HAIPaBIICHUS
Pa3BUTHS COOCTBEHHOM 3MOIMOHAIBHOM chephl, OBITH YBEPECHHBIM B cebe;



CaMOPETYJIMPOBAHUSA, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IMOBEJICHHUE,
CIOCOOHOCTD aIaNTUPOBATHCS K AIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISITE THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHENW MOTHBALMU, BKIIOYAKOUIEH CTPEMIIEHUE K JOCTHKEHMIO LM U YCIIEXY, ONTUMU3M, WHUIMATUBHOCTb,
YMEHUE JIEMCTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEN;

OMIIATUM, BKJIOYAIONIEH CIIOCOOHOCTh TOHUMATh SMOILMOHAIBHOE COCTOSIHUE JIPYTUX, YYHUTHIBATH €ro MpH
OCYIIECTBIICHUU OOIIIEHHS], CTOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOUYAKOIIUX CIOCOOHOCTh BBICTPAMBAaTh OTHOIIEHUS C JAPYTHMMHU JFOJIBMH, 3a00THUTHCS,
MPOSIBJISITh UHTEPEC U pa3peiniaTh KOHQIUKTHIL.

MNPEAMETHBIE PE3YJIBTATHBI

K konmy oOydyenus B 10 kJjacce mpeaMeTHbIE pe3yidbTaThl Ha 0a30BOM YpOBHE [IOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTh Y O0YUAIOIIHNXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPaAX poJib U MeCTO GU3HKU B (HOPMUPOBAHUM COBPEMEHHON HAy4yHOU KapTHHBI MUpaA, B
Pa3BUTUH COBPEMEHHOUN TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOW EATEIIbHOCTH JIFOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUSI U3YUCHHBIX (DU3UYECKUX MOJIENIEH: MaTepralibHasi TOUKa, MHEPIMAJIbHASL CHUCTEMA
orcuéTta, aOCOJMIOTHO TBEPAOE TENO, MACANBHBIN Ta3, MOACIU CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX TeN, TOUECUHBIN
AIEKTPUUECKHH 3apsijl MpU pelieHnH (PU3NIECKUX 3a/1a4;

pacno3HaBaTh (U3MUYECKHE SIBICHUSA (TPOIECCH) U OOBIACHITH MX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-
KMHETUYECKOM TEOPHHM CTPOEHHUS BEIIECTBA M DJIEKTPOJWHAMHUKH: PABHOMEPHOE UM PABHOYCKOPEHHOE NPSIMOJIMHEHHOE
JIBUKEHUE, CBOOOIHOE MaIeHNE TEN, TBUKEHHE 110 OKPYKHOCTH, HHEPIIKSA, B3auMoaeicTeue tei, nuddysus, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE >KUIIKOCTEH M TBEPABIX TEJ, U3MEHEHHE OOBEMa TeN MPHU HArpeBaHHWM (OXJIAKIEHUH), TEIJIOBOE
paBHOBECHE, HCHAPEHHE, KOHJECHCAlLMs, IUIABJICHUE, KPUCTAUIM3AlUs, KWUIIEHUE, BJIAXHOCTh BO31yXd, ITOBBILICHUE
JABJICHUS Ta3a MPHU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBS3b MEXK]y MapaMeTpaMu COCTOSIHHS ra3a B H30IPOIECCAX,
ANEKTpHU3aLus TEJl, B3AUMOACHUCTBUE 3aPA/I0B;

OMKCHIBATh MEXAaHWUYECKOE [BIDKEHUE, HCTONB3Yysd (HU3UYECKHE BEIMYMHBI: KOOpJAWHATA, IyTh, TMEpEMEIICHNE,
CKOpPOCTbh, YCKOPEHHUE, Macca Telld, CUJIa, UMITYJIbC Tela, KHHETUYECKasi SJHEPTHsl, NOTCHUUAJIbHAS DHEPIrUsl, M€ XaHUYeCKas



paboTa, MexaHUYecKasi MOIIHOCTh; MPU OMUCAaHUU MPABWIHHO TPAKTOBATh (PU3WUCCKHUIA CMBICT MCIIOIb3YEMBIX BEIIMYWH,
uX 00O03HAUCHUS W CIWHUIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE MaHHYIO (QU3HUYECKYIO BEIMYHHY C JIPYTUMU
BEJIMYMHAMU;

OIMCHIBATh M3YYCHHBIC TCTUIOBBIC CBOMCTBA TN W TEIJIOBBIC SBJICHUS, UCIIONB3Ys (DHM3NUCCKUE BEIIMUUHBI: JTaBJICHUE
rasa, TeMIiepaTypa, CpeIHss KHHETHYECKash SHEPTHs XaOTHYCCKOTO IBIKECHUS MOJIEKYJ, CPEIHEKBAIpaTHIHAS CKOPOCTh
MOJICKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSSI JHEPrus, paboTa Ta3a, KOAI(D(HUIIMEHT MOJICE3HOTO JEHWCTBHUS TEIIOBOTO
JIBUTATEIIS, MPU ONKMCAHWM TMPABWIBLHO TPAKTOBATh (PU3MYECKHA CMBICT HCIIOJIB3YEMbIX BEIWYMH, UX OOO3HAYCHUS WU
SMHUIIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (U3HUYECKYIO BEIMUMHY C IPYTHUMH BEIMYNHAM;

ONKMCHIBATh HM3YYCHHBIC JJICKTPUYCCKUE CBOWCTBA BEIICCTBA M DJICKTPUYCCKUE SIBJICHHS (TPOIECCHI), HCIOJIB3YS
(Gu3HYECKHE BEIMYMHBL: DJICKTPHUSCKHH 3apsj, 3JICKTPUUYCCKOE TOJie, HANpsHKEHHOCTH OIS, MOTEHIMAJ, Pa3HOCTh
NOTCHIIMAJIOB; TIPU ONKMCAHWM MPABUIBLHO TPAKTOBATh (YM3MYECKUI CMBICI HMCIIOIB3YEMbIX BEIMYHMH, UX 0003HAUCHUS U
CMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (PHU3NYCCKYIO BEIMYUHY C IPYTUMHU BEJTUIHMHAMM;

aHAM3UPOBATH (PU3UUECKHE MPOIECCHI U SIBJICHUS, UCTIONb3Ys (U3HMUYECKUE 3aKOHBI U MPUHIUIIBI: 3aKOH BCEMUPHOTO
tsarorenus, |, 1l u |1l 3akonsr HproToHa, 3aKOH COXpaHEHHS MEXaHMYECKOW HHEPTHUH, 3aKOH COXpPAaHEHHUs HMITYJIbCa,
NPUHIIMIT CYNEPHO3ULIMN CUJI, TIPUHIIUI PABHONpPABUS WHEPLIMAIBHBIX CHUCTEM OTCUYETa, MOJIEKYJISIPHO-KHHETUYECKYIO
TEOPHUIO CTPOEHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CpEHEN KMHETHUUYECKOW SHEPTUH TEIIOBOTO JABUKEHHUS MOJIEKYI C
a0COJIFOTHOM TeMIIepaTypoi, MepBhIid 3aKOH TEPMOJIMHAMHKHU, 3aKOH COXPAHECHHS JICKTPUIECKOTo 3apsaa, 3akoH KyioHa,
OpU 5TOM Pa3IMyaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHE M YCJIOBUS (TPAaHMIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIIUIBI JEHCTBHUS MAIWH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB; paznuyaTh YCIOBHS HX
0€30macHOro MCIOJIb30BaHUS B IIOBCETHEBHOM KU3HH,

BBHITIONTHATD SKCIEPUMEHTHI MO HCCIECIOBAHUI0 (PU3MUYECKUX SBICHUNA U TPOIECCOB C HCIOJIB30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEpPEHUH, MpH ATOM (POPMYIHPOBATH MPOOIEeMy/3aiadyy ¥ THMOTE3Y Y4eOHOTO 3KCIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIII0KEHHOTO 000PYI0BaHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI,

OCYIIECTBIISITh MPSMBIE ¥ KOCBEHHBIC M3MEPEHUS (DU3UUECKUX BEIMYUH, MPU 3TOM BBIOMPATH ONTHUMAJIBHBIN CTIOCO0
M3MEPEHUS U UCTIOIh30BaTh U3BECTHBIC METOBI OIICHKU MOTPEITHOCTEH H3MEPECHHUI;



WCCIIEIOBATh 3aBHCUMOCTH MEXAYy (PU3UUYECKUMH BEIMYMHAMHU C WCIOJIB30BAHUEM TPSMBIX MU3MEPEHUH, MPU STOM
KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCUPOBATH PE3YIbTATHI OJYyUYEHHOW 3aBUCUMOCTH (PM3MUECKUX BEIUYUH B BUJE TAOIUIl U
rpaduKoB, AeNIaTh BBIBOABI IO PE3yIbTaTaM MCCIIEIOBAHNUS;

coOyrofaTh mpaBmiia 0€30MacHOro TpyJa MpHU NPOBEJCHUM MCCIEJOBAHMN B paMKax Y4eOHOTrO SKCIEpUMEHTA,
y4eOHO-UCCIEIOBATEIbCKOM ¥ MPOEKTHOW JEATENbHOCTH C  HWCIHOJB30BAaHHEM HM3MEPHUTEIBHBIX  YCTPOMCTB W
1ab0opaTOpHOro 00OPYAOBAHUS;

pelaTth pacyEéTHBIC 3aa4u C SIBHO 3aJaHHOW (PU3MUECKON MOJENbI0, UCTIONB3Ys (PM3MUECKHUE 3aKOHBI W MPHUHIIMIIHI,
Ha OCHOBE aHajM3a yCIOBHs 3aJa4d BBIOMpPATh (DU3MUECKYIO MOJEINb, BBIACIATH (pU3MUECKHUe BETUYMHBI U (POPMYIIHI,
HEoOXOAMMBIE ISl €€ pEelIeHUs, MPOBOJAUTHh PAcu€Thl M OIEHUBATh PEATBHOCTH IMOJYYEHHOTO 3HAYCHUS (PU3NIECKON
BEJIMYUHBIL

pelaTh KaueCTBEHHBIC 3a/1aUd: BBICTPAUBATh JIOTHYECKH HEMPOTHBOPEUYHMBYIO IEMIOYKY PACCYXKICHUH C OMOpOH Ha
M3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBIICHUS;

UCIIOJIb30BaTh TIPU pEIIeHHH YYEeOHBIX 3ajJad COBpEMEHHble HH()OPMAIMOHHBIE TEXHOJOTUU MJIsi IIOHCKa,
CTPYKTYpUPOBAHUs, UHTEPIPETALMH U NPEICTABICHHUS Y4eOHON M HAyYHO-NOMYJISAPHOH MH(OPMALUU, MOTyUYeHHOH H3
Pa3INYHBIX UICTOYHUKOB, KPUTHUECKU aHATM3UPOBATh MOJTyYaeMylo HH(pOpMaIuIo;

HNPUBOIUTH TPUMEPHl BKJIala POCCHMCKUX M 3apyOeKHBIX YYEHBIX-(OU3UKOB B pa3BUTHE HAayKH, OOBSICHEHUE
IPOLIECCOB OKPYKAOILIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KM3HM U OOecledyeHus: 0e30IMacHOCTH MpH
oOpamieHnn ¢ npuOopaMH M TEXHHYECKUMHU YCTPOWCTBAMH, Ui COXPAHEHHS 3JI0pOBbsI WU COONIOJNEHHS HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOLIeH cpejie;

paboTaTh B IpyIIE C BBITOJHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH, MJIaHUPOBATh pabOTy TPYIIIbI, palllOHAIBHO
pacnpeaensiTs 00sS3aHHOCTH U IJIAaHUPOBATh JIE€ATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsiX, aJleKBaTHO OLIEHMBATh BKJIAJ
Ka)XJ0r'0 U3 YYaCTHUKOB TPYIIIBI B PELICHUE pacCMaTpUBaeMON POOIIEMBI.
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n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
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®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MeT(})[K bl HO?I,)HBI,DHI/JIISI 1 bubmiorexa HOK
i 8 04.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u MecTo pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAyYHOUH KapTHUHBI MHpa, B 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN AEATETbHOCTH JIIOACH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubmuorexa [JOK
newkeHus. [lepemenienre, CKOPOCTb, 11.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOPEHHE
PaBHOMEpHOE NpAMOJIMHENHOE

4 BIOKeHHE. PaBHOMEpHOE 1 bubmorexa HOK
. i P 14.09.2023 |  https://m.edsoo.ru/ff0c3620
PaBHOYCKOPEHHOE JIBHKCHHE

bubmuoreka [JOK

> Bxoauas kontpobHas padota 1 1 18.09.2023 | https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
cBOOOIHOTO MaicHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE.

7 JIBr>keHre MaTepuaibHON TOYKH IO 1 bubmorexa HOK

P 25.09.2023 | https://m.edsoo.ru/ffOc3ada

OKPYXHOCTH
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[IpuHnun otHOCUTENBHOCTH ['anunes.

8 WNHepunanpHble CUCTEMBI OTCUETA. bubmiorexa LIOK
. 28.09.2023 | https://m.edsoo.ru/ffOc3be8
IIepsbiii 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
9 CYIEpIO3UINH cuil. BTopoii 3akoH brbmmorexa LOK
. 02.10.2023 | https://m.edsoo.ru/ff0c3be8
HeroTona ams MarepuanbHOW TOUKU

10 Tperun 3akoH HeroToHa st bubnnorexa [JOK
MaTepHATbHBIX TOYEK 05.10.2023 | https://m.edsoo.ru/ffoc3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBas kocMudeckas brbmmorexa [OK

09.10.2023 | https://m.edsoo.ru/ffoc3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 12.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadduuuent tpenust.

13 Cuina cznpomBnefmq:f npu ,I[BI/IE(GHI/II/I bubmorexa IOK

16.10.2023 | https://m.edsoo.ru/ff0c3f76
TeNa B KUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmenT cunbl. [lnedo cunbl. YcnoBus 19.10.2023 | https://m.edsoo.ru/ffOc41a6
PaBHOBECHS TBEPIOTO TeNa
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnunoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS 23.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJbCa. PeakTHBHOE IBUYKEHHE
PaboTa 1 MOIITHOCTH CHIIBI.

16 Kunernueckas sHeprus bubnuoreka [IOK
MaTepualibHOW Touku. Teopema 00 26.10.2023 | https://m.edsoo.ru/ff0c4502

W3MCHCHUN KUHCTUUCCKOM OHCPTHUU



https://m.edsoo.ru/ff0c3be8
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[TorenumanpHas 3HEPTHUSL.
[ToreHumanpHast 3HEPTUS YIIPYTO

17 ne(pOPMUPOBAHHOU T WHBI bubnmorexa LHOK
PMYP DYHEL 09.11.2023 | https://m.edsoo.ru/ff0c461a
[ToTeHnmanpHas YHEPTHsl TeIa BOIU3N
TMOBEPXHOCTH 3E€MITU
[ToTeHIMaIbHbBIC ¥ HEIOTCHIIMAIBbHBIC
cuitbl. CBsA3b pabOTHI
18 HEMOTEHIIMAJIBHBIX CHUJI C U3MEHECHUEM bubmmoreka [IOK
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL. 13.11.2023 | https://m.edsoo.ru/ff0c478c
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU
Ennnas xomiexims
JlaGopaTtopHnast pabota
uppoBHIX
«MccnenmoBanne cBsi3U pabOTHI CHITBI C
g 00pa3oBaTEIHHBBIX
19 W3MEHEHUEM MEXaHUYECKON PHEPTUHU
ena Ha ehe DACTIKE 16.11.2023 | pecypcos
TeJa Ha TIPUM TSOKCHHS
U Opo P : http://school-
HWHOBOTO XKI'yTa .
P 4 collection.edu.ru
KonTtponpHas padoTa o teme
20 «Kunemaruka. JluHamuka. 3aKOHbI bubmorera [JOK
' ’ 20.11.2023 | https://m.edsoo.ru/ffOc4b74
COXpaHEHUs B MEXaHUKE)
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
21 KHHETHYECKOI Teopuu. bpoyHOBCKOE bubmotera [JOK
pHH. DPOYH 23.11.2023 | https://m.edsoo.ru/ffOc4dc2
nsuxenue. Auddysus
Enunas koutekus
XapakTtep JBHKCHUS U nuppoBBIX
29 B3aMMOJICHCTBHUS YaCTHI] BEIIECTBA. 00pa3oBaTENbHBBIX
Mogenu cTpoeHus Ta30B, JKUIKOCTEH 27.11.2023 | pecypcoB
Y TBEPABIX TEN http://school-

collection.edu.ru



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

Enunag xomieknus

U (POBBIX
23 Macca monekyn. Konnuecto 00pa3oBaTEIbHBBIX
BemecTBa. [locTossHHass ABoTaipo 30.11.2023 | pecypcoB
http://school-
collection.edu.ru
Enunas xomexius
TermmoBoe paBHOBecue. Temneparypa M ppoBLIX
24 u e€ mamepenue. [lIkana Temmepar 00pa3oBaTeIILHBbIX
pete. patyp 04.12.2023 | pecypcos
Henbcns http://school-
collection.edu.ru
o5 Wneansueriii taz B MKT. OcHOBHOE bu6moreka [IOK
ypaBaenne MKT 07.12.2023 | https://m.edsoo.ru/ffOc4fde
AGcomoTHas TemrepaTypa Kak Mepa
26 CpeaHel KUHETUYECKOM SHEPruun bubnuoreka [IOK
JBIKCHUSI MOJIEKYIT. Y paBHEHHUE 11.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneitpona
Enunas xomnekuus
1 ppoBBIX
0 e
27 3akoH [lanbrona. ['a30Bbie 3aKOHBI 14.12.2023 gegj;zz? S
http://school-
collection.edu.ru
Enunas xomnekuus
JlaGopaTtopHas pabota
U(PPOBBIX
«HccnenoBanre 3aBUCUMOCTH MEKTY
28 00pa30BaTEILHBBIX
napaMeTpaMu COCTOSIHUS 18.12.2023
pecypcoB

Pa3pEeKEHHOTO ra3a»

http://school-



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

collection.edu.ru

29 N3omponeccel B HacaIbHOM ras3e u ux bubmuorexa [IOK
rpadudecKoe mpecTaBIeHIe 21.12.2023 | https://m.edsoo.ru/ff0c570e

30 [TomyronoBasi KOHTpOJBHAS padoTa bubmorexa HOK

25.12.2023 | https://m.edsoo.ru/ff0c5c36
Buns! Tenonepenaun. BHyrpeHHss
SHEPTrUs TePMOMHAMUICCKON

31 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. bubnuorexa [JOK
KommuectBo TernoTs! u padora. 28.12.2023 | https://m.edsoo.ru/ff0c5952
BHYyTpeHHsIsT SHEpTHUs 0JTHOATOMHOTO
HJIeaTbHOTO Ta3a
VY enpHasi TEMI0EMKOCTh BEILIECTBA.

32 KonundecTBo TEMIOTH mpu bubmuorexa [JOK
Terionepenave. AnuadaTHBIN 11.01.2024 | https://m.edsoo.ru/ff0c5c36
nporecc

33 [TepBrIil 3aKOH TEPMOJUHAMHUKA U €TO bubnuoreka [JOK
IIPUMEHEHHE K U30IpolLieccam 15.01.2024 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporieccos B

34 npupojie. Bropoii 3akoH bubmorexa HOK

18.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHU

35 [Tpuniun nevicreus u KII1/ TeroBoit bubnuoreka [JOK

MaIIHbI 22.01.2024 | https://m.edsoo.ru/ff0c600a
Enunas xomnekuus
nuppoBBIX
00pa3oBaTENbHBBIX

36 Huxn Kapuo u ero KII/] 25.01.2024  pecypcos

http://school-

collection.edu.ru
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Ennnas xoieknus

U (POBBIX
DKOJIOTUYECKHE MTPOOIIEMBI 00pa30BaTEIBHBBIX

37
TEIJI0OHEPTEeTUKU 29.01.2024 | pecypcoB

http://school-
collection.edu.ru

38 O6o0matomuii ypok «MoustekynsipHas bubnuoreka [JOK
¢uznka. OCHOBBI TEPMOTUTHAMUKI 01.02.2024 | https://m.edsoo.ru/ff0c6938
KonTponsnas pabora no teme

39 «MounekynspHas puzuka. OCHOBBI brbmmorexa [OK

YA ' 05.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenne n kunieHne 08.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS ¥ OTHOCHUTEIbHAS

41 BJIAXKHOCTH BO3Ayxa. HachIeHHBIH bubmorera [IOK
ap Ayxa. - 12.02.2024 | https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucrammyeckue u
amop(dHbIe Teaa. AHU30TPOIHS

42 CBOMCTB KpHcTaJIOB. JKuakue bubmorexa LOK

P AR 15.02.2024 | https://m.edsoo.ru/ff0c65f0
kpucTtayisl. CoBpeMeHHbBIC
MaTepHaIbI
[TnaBneHre U KPUCTAUTA3ALIMSL.
43 VnensHasg TemioTa niaaBiIcHUS bubmotera [JOK
s ' 19.02.2024 |  https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK

44 YPABHEHHE TEILIOBOIO danarca 22.02.2024 | https://m.edsoo.ru/ff0c6820

45 DnekTpu3aius Tei. INeKTPUIECKUN bubnunoreka [JOK
3apsn. JIBa BUIa SIEKTPUUECKUX 26.02.2024 | https://m.edsoo.ru/ff0c6bcc
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3aps0B

[IpoBOAHUKH, TUATEKTPUKHU U

46 IMOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS bubnmorexa LOK
yip ’ P 29.02.2024 | https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsia
BsaumonencTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTpUYECKUN bubnmorexa LOK
Y ’ P 04.03.2024 | https://m.edsoo.ru/ff0c6ces
3apsiy
Hanpsisk€HHOCTB EKTPUYECKOro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
NMEKTPUICCKHUX TTOJIeH. JIMHNN 07.03.2024 | https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
Pabota crit 3IeKTpOCTaTHIECKOTO
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
' At 11.03.2024 | https://m.edsoo.ru/ff0c6f00
MOTEHIIHAIOB
ITpoBOAHHUKH M IUDIEKTPUKH B
50 3.]'IpeKT iL)CTaTI/I‘IeI(IJKOM noljw bubmiorexa HOK
P ] 14.03.2024 | https://m.edsoo.ru/ff0c7018
JluanekTpuyueckasi IpOHUIIAEMOCTh
. bu6mmoreka [JOK
51 9 . K
/ICKTPOCMIOCTE. ROHICHCATOP 18.03.2024 | https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH IIIIOCKOTO
52 KOHJIEeHcaTopa. JDHEPrus 3apssKeHHOTO bubmnorexa [TOK
A pa- P P 21.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
Enunas xosmeknus
nuppoBBIX
53 Jlaboparopnas pabota "H3mepenue 00pa3oBaTENbHBBIX
NIEKTPOEMKOCTH KOHJIEHCcaTopa" 01.04.2024 | pecypcos
http://school-

collection.edu.ru
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[TpuHIMIT NERCTBUSA U IPUMEHEHUE

Ennnas xoieknus

U (POBBIX
KOHJICHCATOPOB, KOMTMPOBATBHOTO
54 amnmnapara, CTpyMHOTO MPUHTEpa 00pasoBaTebHBLIX
> CTPYH ' 04.04.2024 | pecypcos
DNeKTpoCTaTUYECKas 3aluTa.
JaseAUICHIE SIEKTPOIPHEODO http://school-
MJICHHE JICKTPOTIPH B .
POTIPHDOP collection.edu.ru
o Ennnas xoiieknus
DNEKTPUUYECKUHN TOK, YCIOBHUS €r0o
. U (POBBIX
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
00pa3oBaTEIHHBBIX
55 Cuna toka. Hanpsbxenue.
Corno erte. 3aon Ona 08.04.2024 | pecypcoB
npoTuBjcHue. 3akoH OMa Jiist
i 8 http://school-
TKa [IETTH .
7 ! collection.edu.ru
[TocnenoBarensHOE, MapaIeIbHOE,
CMEIIAaHHOE COEMHEHHE
56 MpoBOIHUKOB. JlabopaTopHas padborta bubmorera [IOK
P ’ patopras p 11.04.2024 | https://m.edsoo.ru/ffOc74f0
«3yyeHne cMenaHHOTO COeIMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO bubnuoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenma 15.04.2024 | https://m.edsoo.ru/ff0c7838
3akon OMa 1t TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
58 3ambikanue. JlabopaTtopHas pabora bubmorexa HOK
) paTopHas p 18.04.2024 | https://m.edsoo.ru/ffOc7ae0
«M3mepenue D/IC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHU)
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX Emanas konnexums
U (HPOBBIX
59 METaJJIOB. 3aBUCUMOCTD 6033084 TEEBEDE
COIPOTHBIICHUS METAIIJIOB OT 22.04.2024 P
pecypcoB

TCMIICPATYPBHI. CBerHpOBOI[I/IMOCTL

http://school-
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collection.edu.ru

EI[I/IHaﬂ KOJIJICKIHA

U (HPOBBIX
DIEKTPUYECKUH TOK B BAaKyyMe. 00pa3oBaTeNnbHBBIX
60 .
CBoiICTBA AJIEKTPOHHBIX ITyYKOB 25.04.2024 | pecypcos
http://school-
collection.edu.ru
[TonynpoBOAHUKH, UX COOCTBEHHAS U
61 MpUMecHast MpoBoauMocTh. CBOKCTBA bubnnorexa [JOK
p—n-niepexona. 27.04.2024 | https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIEKTPUYECKUH TOK B PACTBOpaXxX U
62 pacIiaBax 3J€KTPOJIMTOB. bubnuoreka [IOK
DNEKTPOTUTHICCKAST TUCCOITHAITHS. 03.05.2024 | https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUHU TOK B ra3ax.
63 CaMOCTOSITeNIbHBIN U bubmuorexa [JOK
HECaMOCTOSTEIBLHBIN Pa3psil. 06.05.2024 | https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyeckue npuOopsl U
64 YCTPOMCTBA M UX MPAKTUYECKOE bubnuoreka [JOK
npuMmeHenue. [IpaBuna TexHuku 13.05.2024 | https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH
65 O6006maromui ypok bubnunoreka [JOK
«INEKTPOIMHAMUKAY 17.05.2024 | https://m.edsoo.ru/ff0c88bhe
66 I'onoBas KOHTpoJIbHAS paboTa. Bu6mmorexa LIOK
20.05.2024 | https://m.edsoo.ru/ff0c8a8a
67 PesepsHbiit ypok. KonTponbsHas bubnuoreka [IOK
paboTa no Teme "DieKTpoArHAMUKA" 24.05.2024 | https://m.edsoo.ru/ff0c8c56
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68 PezepBHblii ypok. O0o0maronmii ypok 1 bubmuorexa [IOK
no temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

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

» Gusuka, 10 kinace/ Mskumes I'.4., byxosues b.b., Corckuit H.H. non
penaxuueit [lappentreBoit H.A., Akunonepaoe obmectBo «31aTenbeTBO
«IIpocsewenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

https://edsoo.ru/metodicheskie-materialy/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://lesson.edu.ru/03/07

http://school-collection.edu.ru/catalog/
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