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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom denepaibHoil paboyeil mporpaMMbl BOCHUTAaHUS WU
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 oOyyarommxcs 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 METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOIMMOCTh PEATU3ALMHN MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeAMETHbIE, IPeAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

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

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

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



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

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

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

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, TMOCBAIIEHHBIX JKOJOTMYECKUM TMpobiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISOTCA (uU3uveckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHUPOBAaHUSA U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE YIENAETCS PEUIEHUI0 PAacYETHBIX U KadeCTBEHHBIX
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 pa3nesoB. /(s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBECHHO-HAYYHOTO IMUKIa. B kaOuHeTe (DU3WUKH JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHHYECKUX MPAKTHUYECKUX pPadoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

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

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

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

o (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.

JlocTikenne ITUX 1eNield 00ecTeunBaeTcs PelieHneM CISAYIOMUX 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
AIIEMEHTBI aCTPO(DU3UKH;

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

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

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

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

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

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

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »dKcnepuMeHTa U TEOPUH B IPOLECCE IIO3HAHWUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHPOBAHUU COBPEMEHHON HAy4YHON KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsAMOJMHEHHOEe IBIKeHHE. I paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  aBmkeHue. JIBHKEHHME  MaTepHalbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxkeHusi Tena, OPOILIEHHOrO MOJA YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOIIEHUS] MEXKAY NyTAMH, MPOUICHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['amunes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHusi. Cuna Tsokectu. IlepBast kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B AKUIKOCTH WIIH rase.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYE€HUS U CKOJIBKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpPOMCTBA M NMPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepnl MoJieky. KonmdectBo BemecTBa. [loctossHHas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeIHEW KUHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpelncTaBIeHUE H30IMPOLIECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii axkcnepumenm, 1abopamopHsie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmoauHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAs TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLeccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOWCTBA U MPAKTUYECKOE TPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATyHHOU TpyOKe MyTéM TpeHUs (BUICOAECMOHCTpAIIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomsi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpuCTalIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsinoB. [IpOBOJHUKYM, AUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  anekrpocratudeckoro  moiss.  [lotenuuman.  Pa3HocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TET.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TU3JIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEKTpUYECKU TOK. YCJIOBUA CYHIECTBOBAHUS DSJIEKTPHUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

DNEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

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

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



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

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, pPEOCTAaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS UUIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJJIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mmexannyeckoe NBIKEHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJ, >KUAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, MOJAUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHS ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®PuU3MKa» Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus (0a30BBI ypPOBEHB) MOJDKHO OOECHEUUTh JOCTHXKEHHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE PE3ybTaThl OCBOCHHS yueOHOro mpeamera «Duszuka» TOJKHBI
oTpakaTb TOTOBHOCTb M  CIOCOOHOCTh  OOYyYaroHmIMXcs PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH,  TO3WTUBHBIX  BHYTPEHHUX  YOEKJEHUN,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIIEeCTBa, paclIupeHue >KU3HEHHOTO
ONbITA W OMNbITA JACSTEIBHOCTH B MPOIECCE pealu3alldd OCHOBHBIX HaNpaBICHUI
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh T'PAXKJTAHCKOW MO3UIMU OOYYarOIIErocsi KaKk aKTUBHOTO W
OTBETCTBEHHOT'0 YJIeHA POCCUKCKOTO OOIIECTBa;

OPUHIATHE  TPAJULMOHHBIX  OOIIEYENIOBEYECKUX  TIyMAHUCTHUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B HHTEpPECaxX TIPa¥JaHCKOTO
oO0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE B3aUMOJECHCTBOBATh C COLMAIBHBIMH MUHCTHUTYTAaMH B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MJACHTUYHOCTH, MMATPUOTU3MA;

LHEHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTUKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YHUCIIE B
NESTENbHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOILICHWE K MHpPY, BKJIIOYas 3CTETUKY HAYYHOIO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K Pa3audHbIM cPepaM NpodhecCHOHATbHON EATEIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (U3MKOM M TEXHUKOW, YMEHHE COBEpIIaTb OCO3HAHHBIA BBIOOP
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPAa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh JKOJOTMYECKOM KYJIBTYpbl, OCO3HAaHUE TJ00aJIBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JECHCTBUM B OKPYXKAIOLIEH CPElle HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JeATEIbHOCTH IKOJIOTHYECKON HANPaBICHHOCTH HA OCHOBE
UMEIOIINXCSI 3HAHUM 10 PU3HKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECKON HAYKH,

OCO3HAHHME IIEHHOCTH HAyYHOH JeATeIbHOCTH, TOTOBHOCTH B MPOIECCE
U3ydeHHs] (PU3UKH OCYIIECTBISATh MPOEKTHYIO U HUCCIEAOBATEIbCKYIO NIEATEIbHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO bopMyIUpOBaTH u aKTyaJIU3UPOBaTh npodemMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAcisaTh LEJIH JEeITEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU UX
JIOCTHKCHHS,
BBISIBJIITh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMATPUBAECMBIX (PHU3HUUCCKUX
SIBJICHUSAX;
pa3pabaTbiBaTh IUTAH PEIICHHS IPOOJIEMBI ¢ YYETOM aHaln3a HMCIOIIUXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJMHUPOBATH M BHIMOJHITH padOTy B YCIOBUAX PEATHHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbIe ucciienoBaTebCKHe 1eMCTBUS.



BJa/IeTh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMH TOHATUSIMH W METOJaMU
(u3nUeCcKOl HAyKu;

BJIa/IETh HABBIKAMHU y4eOHO-MCCIIEOBATENbCKON U MPOEKTHOM JESATEILHOCTH B
005acT (U3HMKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOHUCKY
METOJIOB pEIIeHUs 3a1ad (PU3UYECKOTO COJAEp)KaHWs, NPUMEHEHHUIO Pa3IMYHBIX
METO/IOB TTO3HAHUS;

BJAJIeTh BUJAMHU JCSITEIBHOCTH MO TOJXYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETalny, MpeoOpa3oBaHUI0O M TNPUMEHEHHIO B Pa3IMYHbIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHY;

BBISIBIIATH NPUYMHHO-CIICACTBCHHBIE CBS3M W aKTyallU3UpOBaTh 3ajady,
BBIJIBUTATh THUMOTE3Y €€ PelIeHHs, HAXOUTh apryMEHTBI JJIsl I0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAJIM3UPOBATH TIOJYYCHHBIC B XO/I€ PEIICHHSI 3a]]a4l PE3YJIbTaThl, KPDUTUICCKU
OLIEHWBATh X JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX yCIIOBHSIX;

CTaBUTh ¥ (OPMYITUPOBaTH COOCTBEHHBIC 3aJaud B 00pa30BaTEIBHON
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHOOPETEHHBIN OTIBIT;

yMeTh T[EPEHOCUTh 3HaHWUs 1O (U3MKE B MPAKTHYECKYIO  O00JacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, pEJIaraTb OpUrMHAIBHBIE TOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAOLNE abTEPHATUBHBIC PELICHMS.

PabGora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMU MOJy4YeHHUs HH(MOpMaUUU (UINYECKOTO COJIEPXKAaHUS U3
HUCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILIECTBIATh IOMCK, aHaJM3,
CUCTEMAaTH3allMI0 M HHTEPIPETAlHNI0 HHPOPMAIMK Ppa3IUYHbIX BHUJIOB U (GopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIOJIb30BaTh CPEACTBA NHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
B pCIIEHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPraHM3allMOHHBIX 3a7a4 C
coOmoieHneM TpeOOBaHUN 3PrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTHEHBHI,
pecypcocOepeeHrs, TPaBOBBIX W OTHYECKUX HOPM, HOPM HH(OOPMAIIMOHHOM
0e3011acHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPKAHUS B Pa3IMUHBIX opMaTax ¢ y4éToM
Ha3Ha4YeHUs MHQPOpPMAIMK U LEIEeBOM ayAUTOPUH, BbIOMpas ONTHUMAaJIbHYIO (opmy
NPEJICTaBICHUS U BU3YAIU3AIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHHE Ha ypOKaX PU3UKU U BO BHEYPOUHOU €S TEIHLHOCTH;



pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallul U CMATYaTh KOH(IJIUKTHL;

Pa3sBEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3pEHUsA C MCIIOJIb30BaHUEM
SI3BIKOBBIX CPE/CTB;

IIOHAMAaTbh M MCIIOIB30BATh IMPEUMYLIECTBA KOMAHIHOW W WHIMBUIYaJIbHOU
paboThI;

BbIOMpATh TEMaTUKy M METOAbl COBMECTHBIX JEWUCTBHM € Y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YCHA KOJUICKTUBA,

IIPpUHUMATh  LEJIA  COBMECTHOW  JEATENIIbHOCTH,  OpPraHU30BBIBATH U
KOOPJAVUHUPOBATh JEUCTBUS MO €€ JOCTHIKECHUIO: COCTAaBIITh IUIAH JICMCTBUH,
pacnpenensaTh pojid C YYETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA U Ka)XJOr0 YYaCTHHKAa KOMaHJbl B OOIINI
pE3yNbTAT MO pa3paboOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTBI, OLEHMBAaTh HJEU C I[O3ULUHUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh  I[O3UTUBHOE CTPATETMYECKOE IIOBEICHUE B  Pa3JIMYHbBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBISATh TO3HABATEIbHYIO NIE€ATENBHOCTh B 00JACTH
GuU3MKM W aCTPOHOMHUH, BBISIBISATH NPOOJIEMBI, CTaBUTh H  (OpMyIHpOBaTh
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PELICHUS PACUETHBIX U KAUECTBEHHBIX 3a]1a4,
IUTaH BBIMOJHEHUSI TPAKTHUYECKOW paldoThl € YYETOM MMEIONIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4€OHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAaHHBINM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 3a PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIoCOOCTBOBATH (POPMUPOBAHUIO M MIPOSIBICHUIO IPYIUIINUA B 001acTH (HU3HKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CUTyalMsIM, BHOCHUTb KOPPEKTHBBI B JIESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BJIAJICTh HaBBIKAMU MO3HABATEIHLHON peIEKCHH KaK OCO3HAHMS COBEPIIIACMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHU;



HCITOJIB30BaTh TPUEMBI PEQIICKCUU IS OIEHKH CUTYyalluu, BBIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHHUS 10 WX
CHI)KCHHIO;

MPUHUMATh MOTHUBBI M apTryMEHTHl JPYTrUX TMIPU aHAJU3€ PEe3yJbTaTOB
NESATEITHHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,

MpPUHUMATh MOTHUBBI M apTryMEHTHl JPYTrUX TMIPU aHAIU3€ pPe3yJbTaTOB
TESATEITBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B nportecce MOCTHKEHUS JTUYHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTPAMMBI 11O
buzuke s ypoOBHA  cpeaHero  oOmiero  oOpa3oBaHUS Y OOy4YarOUIUXCS
COBEPIIECHCTBYETCS OMOIMOHATbHBIH WHTEIUICKT, TIPEIMOIar afOIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE
COCTOSIHWE, BHJICTh HAIPABJICHHUS Pa3BUTHUS COOCTBEHHOW SMOIIMOHAJIBHOW CQEpHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMCHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHUE, CIIOCOOHOCTh  aJalTHPOBAThCA K
AMOIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMU, BKIIOYAIOIIEH CTPEMIICHHE K JIOCTIXKEHHIO e U
yclexy, ONTHUMM3M, WHUIMATUBHOCTb, YMEHHE JeMCTBOBATh MCXOMAsl U3 CBOUX
BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIBLHOE COCTOSHUE
IPYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHUU OOIIECHHMS, CIOCOOHOCTh K COUYBCTBHIO
U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOIINX CIIOCOOHOCTh BHICTPAUBATH OTHOIIEHUS C
JIPYTUMH JIIOIbMH, 3a00TUTHCSA, TIPOSIBIISITS MHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o6yuenus B 10 kj1acce mpeaMeTHbIC Pe3yJIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TpPHUMEpPax poib U MecTo (u3uku B (HOPMHUPOBAHUHU
COBPEMEHHOM HAYyYHOW KAPTUHBI MHPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

VYHUTHIBATh TPAHUIBI TNPUMEHECHHUS W3YYEHHBIX (U3HUECKUX MOJICIICH:
MarepualibHas TOYKa, MHEpLHAIbHAs CHCTEMa OTCYETA, aOCONIOTHO TBEPIOE TEO,



WJIeaNbHbIM Ta3, MOAEIU CTPOCHUs Ta30B, XKUAKOCTEM U TBEPIBIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu HU3NYeCcKux 3a1ay;

pacro3HaBaTh (U3MYECKHUE SIBICHUS (MPOLIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKCHHE,
CBOOOJ/IHOE MajIcHUE TeJ, ABMKEHUE TI0 OKPYKHOCTHU, UHEPIIUS, B3AUMOICHCTBUE TEll,
muddy3us, OpPOYHOBCKOE JBWIKEHHE, CTPOCHUE IKUIKOCTEM | TBEPABIX Te,
M3MEHEeHHe 0o0BbEMa Tea MNpH HarpeBaHUM (OXJIAKIECHHUH), TEIUIOBOE pPaBHOBECHE,
WCIIapeHHUEe, KOHJICHCAIUs, IUIaBJICHUE, KPUCTAJUIM3allus, KUIICHHE, BIIAXKHOCTD
BO3]1yXa, MOBBIIICHUE JABJICHUs Ta3a MPU €r0 HarpeBaHUM B 3aKPHITOM COCYJIE, CBS3b
MEXIy TlapaMeTpaMu COCTOSIHHSI Ta3a B H3OMpoOIeccax, OJJEKTpU3alus Tell,
B3aMMOJICCTBUE 3aps0B;

OMHUCHIBATh MEXAaHWYECKOE JBWIKCHHE, HCMONB3ysS (U3NUECKUE BEITUYUHBI:
KOOpJIMHATA, My Th, IEPEMEIIICHHE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CUJla, UMITYJIbC
Tena, KUHETHYECKas DHEpPrus, IMOTCHIMalbHAs SHEPrus, MeXaHuueckas padoTa,
MEXaHWYecKasi MOIIHOCTh; MPH OIKWCAHUU TPABUIBHO TPAKTOBATh (HU3UUYCCKUM
CMBICJI UCIIOJIb3YEMBIX BEJIUYMH, UX 0003HAYCHUS U €IMHUIIBI, HAXOAUTh (POPMYIIBL,
CBSI3BIBAIOIIIME JAaHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTUMU BEIMUMHAMU;

OMHUCHIBATh HW3y4YEHHBIC TEIJIOBBIE CBOMCTBA TEl M TEIUIOBBIC SIBJICHHUS,
UCTIONB3YAd (U3NYECKHe BEJIMYMHBI: JIaBJIEHWE Trasa, TeMIlepaTtypa, CpeaHss
KMHETUYECKasi JHEPTrUsi XaOTUYECKOrO IBMKEHHSI MOJIEKYJ, CpPEIHEKBAJIpaTUYHas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHSAS DJHEprusi, pabora rasa,
KO3(p(UIIMEHT TIOJIE3HOTO JEHCTBUS TEIUIOBOIO JABUTATENS; TPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKUA CMBICT HCIOJB3YEMBIX BEJIMYUH, HX
0003HaYEHUS U CANHUIIBI, HAXOAUTHh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUUYECKYIO
BEJIMYMHY C APYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYECHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M JIIEKTPUUYECKUE
ABJICHUS (TIPOIECCHI), MCHONB3Ys (U3MUYECKUE BEIMYUHBI: DICKTPUUECKUMA 3aps,
ANEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJISl, MOTEHIMAN, PAa3HOCTh IMOTEHIIMAJIOB;
MIPU OMUCAHUM MPABUIILHO TPAKTOBATH (PU3UUYECKUN CMBICT HCTIOIB3YEMbIX BEIHYUH,
ux oO0OO3HAaUeHUS W EIUHHUIBI; YKa3biBaTh (OPMYIbI, CBS3BIBAIONINE JIAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYUHAMU;

aHANMM3UPOBATh (PU3MUYECKHUE TMPOILECCHl U SBJICHUS, HCTIONB3Ys (HU3UUYECKUE
3aKOHBI W TIPUHITUIIBI: 3aKOH BceMmupHoro TsroteHus, |, Il u Il 3akonsr HproToHa,
3aKOH COXPAHEHUsSI MEXAHMYECKOW PHEPTHH, 3aKOH COXPAaHEHUS! UMITYJIbCa, TPUHIHUII
CYyNEepHo3ulMA CUJI, NPUHIMI PaBHONPABUS HWHEPLUHUAIBHBIX CHCTEM OTCUETa,
MOJIEKYISIPHO-KUHETHUECKYIO TEOPHUIO CTPOCHHS BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeHEel KUHETHUYECKOM JHEPrHM TEIIOBOrO JABUKEHHS MOJIEKYJT C aOCOJIIOTHOM
TEMIIEPATypOil, MEPBBIM 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS AIEKTPUUYECKOTO



3apsna, 3akoH KysoHa, npu 3ToM paznuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0
MaTEeMaTUYECKOE BhIPAKEHUE U yCIOBUS (TPaHULbl, 00IaCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHHIIMIIBI JCHCTBHUS MAIIuH, TPUOOPOB U TEXHUUICCKUX
YCTPOMCTB; pa3nuyaTh yCJIOBHsS UX 0€30MacHOT0 WCHOJIH30BaHUS B TOBCEIHEBHOU
KU3HU;

BBITIOJIHATD JKCMEPUMEHTBI TI0 HCCICIOBAHUIO (PU3NYECKUX SBICHHA U
MPOIIECCOB C MCIOJB30BAaHUEM TMPSAMBIX M KOCBEHHBIX WM3MEPCHHH, TPH 3TOM
dbopmynupoBaTh npodiieMy/3agady U TUIOTE3Y y4eOHOIro SKCIEPUMEHTa, COOupaTh
YCTAaHOBKY W3 MPEIOKEHHOTO 000PYIOBaHUS, TIPOBOJANTH OMBIT U (POPMYIHPOBATH
BBIBO/IBI;

OCYIICCTBIISITh TPSIMBIE W KOCBEHHBIC W3MEpPEHUS (PU3MUECKHX BEIWYWH, MPHU
OTOM BBIOWPATh ONTHMAJIBHBIA CIIOCOO0 W3MEPEHHS W WCIOJIb30BaTh HW3BECTHHIC
METOJIbI OIIEHKH TOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBHUCHMOCTH  MEXIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HW3MEPCHHH, TpPH OTOM KOHCTPYHPOBATh YCTaHOBKY,
(GUKCHpPOBATh PE3yIbTAThI TOJYYCHHOW 3aBUCHUMOCTH (DM3MYCCKUX BEIUYHH B BHUIC
TaOIuUI] ¥ TpaUKOB, JEIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;

coOmroaTh MpaBuia 0e30MacHOro TpyAa NpPHU MPOBEJCHUU HCCICAOBAHUMA B
pamMkKax y4eOHOTO OJKCIEpUMEHTa, Y4YeOHO-UCCIIEIOBATEILCKOM ¥ TPOCKTHOM
NESTENBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1abOpaTOPHOIO
000py10BaHMS;

pemath pacu€THbIE 3aJ1a4M C SBHO 3aJJaHHON (U3UUECKOW MOJIEIIBIO, UCTIONb3YS
¢du3nueckre 3aKOHbl U MPUHIUIIBI, HA OCHOBE aHaJM3a YCJOBUS 3aJladyd BBIOUPATh
(bU3UYIECKYI0 MOJIEb, BEIACIATE (PU3UICCKHUE BETMYMHBI U (DOPMYIIBI, HEOOXOIMMBIC
st e€ pemnieHus, MPOBOJAUTH PAcu€Thl M OIICHUBATh PEATBHOCTH TMOJYyYEHHOTO
3HaueHUs (PU3NYECKON BEIHUNHBI;

peliaTh KaueCTBEHHbIE 3aJ]a4M: BBHICTPAMBATH JIOTMUECKH HEMPOTHUBOPEUUBYIO
[IEMOYKY PACCYXKICHUN C ONOpOoi Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS,

MCITIOJIb30BaTh MPH PElICHUU YYeOHBIX 3a7a4 COBpEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMU U TPEICTABICHUS
y4eOHOW ¥ Hay4YHO-TIOMYJSpHOW WH(OpMaAINMK, TOTYyYEHHONW W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYy4aeMyI0 HH(HOPMAITHIO;

MPUBOJIUTH MPUMEPHI BKIIaJla POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BHUTHE HAayKH, OOBICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHH;

MCITIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (DU3UKE B MOBCEIHEBHOM KU3HU JIJIS
oOecrieueHusi 0E€30MaCHOCTH TIPH OOpaIlIeHUH C MPUOOpaMU M TEXHHUYECKUMU



YCTPOMCTBAMHU, AJII COXPAHEHUS 3[J0pPOBbS M COOJIOJEHUS HOPM DSKOJIOIMUYECKOTO

MOBEJCHUS B OKPYKAIOLIEH CPELE;

pabotaTh B TpYIIE C BHIIOJHEHHUEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TpyHmbl, pPAMOHAIBHO pacHpelessTh OOSA3aHHOCTH H
IUIAHUPOBATh JIESITENBHOCTh B HECTAHIAPTHBIX CUTyalUsAX, aJE€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMAaTPUBAEMOM TPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaunmenoBanu | KoauuecTBo yacoB DJIeKTPOHHBbIE
" | e pa3aeyaoB H (undpoBbIe)

n/ Becer | Konrpoabusl | IIpakTuyecku
TeM o0pa3oBaTe/ibHbIE

n 0 e padoThI e padoThI
NPOrpaMmblI pecypcsbl

Pa3znen 1. PUBUKA U METO/IbI HAYUHOTI'O ITO3HAHMUSI
®dusuka u

bu6mmoreka [IOK
METOTbI
1.1 2 https://m.edsoo.ru/7f41bf7

HAyYHOTO >
IIO3HAHUS h

Hroro mo pazgeny 2

Pazgen 2. MEXAHUKA

bu6mmoreka [IOK
2.1 KunemaTtuka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 JluHamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bu6mmoreka [JOK
2.3 COXpaHECHHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE 2
Hroro no paszneny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBEI
31 MOJIEKYJIIPHO-
' KUHETUUYECKOU

TEOpUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2
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OcHOBEBI bubmuoreka [IOK

3.2 TEPMOIUHAMUK 10 https://m.edsoo.ru/7f41bf7
u 2
ArperatHble
COCTOSIHHS bubmuoreka [IOK

3.3 BEIlIECTBA. 5 https://m.edsoo.ru/7f41bf7
dasoBbIE 2
IIEPEXOIBI

Hroro no pazgeny 24

Paznea 4. JIEKTPOJANHAMUKA

DIIEKTPOCTATHUK bubmiorexa HOK
4.1 P 10 https://m.edsoo.ru/7f41bf7
a 2
TlocTOoAHHBIN
ANEKTPUIECCKUI bubnuorexa [JOK
4.2 TOK. TOKHM B 12 https://m.edsoo.ru/7f41bf7
pa3snIn4YHBIX 2
cpenax
Hroro mo pazgeny 22
Pa3nen 5. HazBanue
Hroro 0
PezepBHoe Bpemst 2
OBIIEE
KOJMYECTBO 68
YACOB I10
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

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

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

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

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

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

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

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

7 Z[I]:I/I)KGHI/IC MaTepuaabHON TOYKHU IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK
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NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

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

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

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

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

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

13 Cuia cinpomsne:{bp(};){ npu I[BI/I)P;(CHI/II/I bubmorexa IOK

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

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

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

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

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

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

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

20

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

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Juddysus

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

22

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

23

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

24

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



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

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

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

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

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

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

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

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

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

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



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

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicreus u KI1J] terioBoi

bub6mmorexa [{OK

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

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

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

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

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

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

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

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

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

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

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

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

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

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

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



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

55

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

56

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

0.5

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

57

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

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

58

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

0.5

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

59

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

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

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

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



https://m.edsoo.ru/ff0c74f0
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DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme
«Inekrpocraruka. [locTossHHBIN

66 3neKTpuueckuii Tok. Toku B 1 bubnuoreka [IOK
pasnuuHbIX cpeaax» /Beepoccuiickast https://m.edsoo.ru/ff0c8a8a
poBepoyHasi paboTa MpH MPOBEACHUN
Ha OyMa)>KHOM HOCHTENEe

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

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

OBUIEE KOJIMYECTBO YACOB I10 68

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

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET
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