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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peau3yoIuX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM OO0y4YEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeaMeTaMu. B Heil onpeaenstoTcs OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIllpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKH Ha 6a30BOM YpPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri M acTtpoHoMmed. lcmomb3oBaHWE W aKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UMHU YYEOHBIX UCCIEA0BAHMM.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
PAA UAEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €T0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW MmaTepuan Kypca (U3HNKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
T'YMaHUTApHOTO MOTEHLMANa (HU3UYECKON HAyKH, OCMBICICHHE CBSI3M pPa3BUTHUS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHUX U TEXHOJOTMUYECKHX MPHUJIOKEHUN H3YUEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JieM palMOHAIBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MacCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alldu SKCIEPUMEHTAIBHON NeATeNbHOCTH 00YYaronuXxcs.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Boigenenne B yka3zaHHOM TiepeyHe J1a00paTopHBIX pPaOOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHbIE M3MEpPEHHUs, HMCCICIOBAaHUS 3aBUCUMOCTEH (PU3NUECKHX BEIUYUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAEISIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3aa4.
ITpu 3TOM J171s1 pacU€THBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckold MOJENBbIO, TO3BOJSIONIME TPUMEHATh M3YyUYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
KU3HU, Tpelyrouue BbIOOpa (u3nueckoil Mojenu sl CUTyallud MpPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMs JOKEH HM3y4aThCSd B YCJIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
(pu3HMKe YUEHUYECKUX MPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000pYA0BaHHUE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
71a60paTOPHOTO O0OOPYNOBAaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTPEMIICHHA OOYydYarolUXcs K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3yueHUs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHne 3TUX Liejeld 00ecreunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUAX, BKIIOYAs MEXaHWKY, MOJIEKYJSPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE M IS TPUHATHUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOEHHME CIOCOOOB peHIeHUs pa3IUYHbIX 3a7ad C $BHO 3aJlaHHOM
(¢u3nueckoll MoIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHMUECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOUTYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUU JJIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 knacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (QU3MKE TepedYeHb J1Ia0OpaTOPHBIX H
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbl HAYYHOI'0 NO3HAHUS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHupa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)keHue nepeMenieHuil U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmmueitnoe apuxenue. JIBHKeHHe MaTepUaaIbHON TOUKH 10 OKPYKHOCTH
C TIOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHu4yeckne YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJOB, LICMTHBIE U PEMEHHBIC TIEpEIavH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue nBwkeHHWs Tena, OPOIIEHHOTO IO YIJIOM K TOPHU30HTY H
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONMPEACICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA [1711 MaTepUalIbHBIX TOUYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduiment tpeHus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: MOAIINIHUKH,
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 yCKOpEHHOM NMOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC Cuinbl M U3MEHEHUE UMIYJbCa TeJd. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedopMupoBaHHON NPYKUHBL. [loTeHIIManbHAs YHEPTUSI TeJla BOJIU3H MOBEPXHOCTH
3eMIu.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne ycTpoMcTBa M NPAKTUYECKOE MPUMEHEHUE: BOJAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBIO 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. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANTBHOrO raza. AOCONIOTHas TeMmIepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW 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 mnpencTaBieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnpiThl 0 TUDPY3UN KUAKOCTEHN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

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 sxcnepumenm, nabopamopHvie pabomoi

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

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa.  Buasl  Temionepenaydw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKoHA TEPMOJMHAMUKH K w3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo u ero ko3g@uIMEHT Moje3HOro
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Teia MpU COBEPIIEHUU PadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT o a1abaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PpEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOGCONIOTHASI U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamuibl. CoBpeMeHHble Marepuaibl. [lnaBineHue u
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasienus. Cyonnmanus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJy4YEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXXHOCTH BO3yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anus Tei. DIeKTpruuecKui 3apsi. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe 1mone. Hanpssk€HHOCTh  3niekTpuueckoro mods.  [Ipuniun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratuueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOJHMKH W AWAPNEKTPUKH B AJIEKTPOCTATUYECKOM TMoje. [(udnekTpuyeckas
MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunuix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. Y AEIbHOE CONPOTHUBIEHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 31eKTpruueckoil renu. KopoTkoe 3ambIkaHue.

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

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

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

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



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

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN HO]I, TaJIbBAHHKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

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

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomsi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMud MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEOpHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIENb, U3MEPEHHE.

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.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEP/IBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKa.

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

Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 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, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

coJiHe4yHas Oarapes.



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 JJHIYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC Pe3yJbTaThl OCBOCHUS yueOHOro npeaMera « Ou3uka» JOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
0o0ydJaromuxcs pPYyKOBOACTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEW TO3UIIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUCHTAIMH, TO3UTHUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSM POCCUHCKOTO
oO11iecTBa, pacIIMPEHUE >KU3HEHHOTO OIbITa U ONBITA JCSATEIHBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIlpaBIICHHUI
BOCHIUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMHU O0YYaIOMIETOCs KaK aKTUBHOT'O M OTBETCTBEHHOTO YJieHA POCCHUUCKOTO
00IIIeCTBa;

IPUHSATHE TPATUITUOHHBIX O0IEYETOBEYECKIX TYMAaHUCTUUCCKUX U JICMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICSITEIIHHOCTh B MHTEPECAX IPAKIAHCKOT0 00IIECTBa, y9aCTBOBATH B CAMOYITPABIICHU U
B 00pa3oBaTEIbHON OpraHU3allly;

yMEHHE B3aUMOJICHCTBOBATDH C COIMAILHBIMA MHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKIIUSIMH M HA3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JI€ATEIILHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS

c(hopMHUPOBAHHOCTh POCCUUCKON IpakJaHCKOW MIACHTUIHOCTH, MATPUOTHU3MA;

IICHHOCTHOE OTHOIICHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JTOCTHKCHHUSIM POCCHUHCKHX YUEHBIX B 00JacCTH (PU3HUKU H
TEeXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, STHUYSCKOTO TTOBECHNS,



CIIOCOOHOCTH OIIEHUBATH CUTYAIIUIO U IPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh Ha MOPaIbHO-HPABCTBEHHBIC
HOPMBI M IEHHOCTH, B TOM YHCJIE B JAEITEIBHOCTH YUEHOTO;

OCO3HAHKE JIMYHOTO BKJIaJ(a B IIOCTPOECHUE YCTOWYMBOIO OYIYILETO;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

HCTETHYECKOE OTHOIIECHHE K MUPY, BKIIOYask 3CTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIET0 (GU3HUCCKON HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUSI:

HHTEPEC K pa3andHbIM chepaM nmpodecCHOHATBHOM IeATEILHOCTH, B TOM YHCIIE CBA3aHHBIM C (DU3UKOM M TEXHHUKOM,
yMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOp OYayIiel mpodeCcCHu  pealn30BhIBAThH COOCTBEHHBIE )KU3HEHHBIE TUIAHB;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 001aCTH (QU3UKU HA MPOTSHKEHUH BCEH JKHU3HU;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

c(OPMHPOBAHHOCTH IKOJOTHUECKOM KYJIBTYPhI, 0CO3HAHKE TJI00AILHOIO XapaKTepa dKOJIOIHYECKUX POOIeM;

IUIAHKPOBAHKE M OCYIIECTBIECHNE ICHCTBUI B OKPYIKAIOIIEH Cpelie Ha OCHOBE 3HAHUS IeJIell YCTOMYHUBOTO pa3BHTHUS
4eJI0BEYECTBA;

pacIINpEHHe OIbITa IeATEILHOCTH DKOJOTHIECKOM HAIPaBIe HHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (DU3NUIECKON HAYKU;

OCO3HAHKE LEHHOCTH HAYYHOM [EATEILHOCTH, TOTOBHOCTD B IIPOIECCE M3YUEHUs (PU3MKH OCYIIECTBIATH IPOEKTHYIO
M HCCJIEJOBATEILCKYIO IEATEILHOCTh HHINBUAYAILHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue qelcTBUSA:
CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEJICIIATh LENU IeATCIbHOCTH, 3aJaBaTh NapaMeTPhbl U KPUTEPUHU UX TOCTUKECHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUYHS B PACCMaTPUBAEMbIX (DH3NUCCKUX SBICHUSIX;



pa3palaTbiBaTh IUJIaH PEIICHHS] MPOOJIEMBbl C YYETOM aHalv3a HMMEIOIIUXCS MaTepUalibHBIX W HEMaTepHaTbHBIX
peCypcoB;

BHOCUTH KOPPEKTUBBI B JICSITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB LEISAM, OLICHUBATh PUCKHU MOCIEICTBUM
NEATENbHOCTH;

KOOPJAWUHUPOBATH U BITIOJIHITE PA0OTY B YCIOBUSAX PEATBLHOTO, BAPTYAJTIbHOIO U KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBHSI;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

Ba3oBble nccienoBaTe/bCcKue 1eiiCTBUS:

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHATUSIMU U METOJaMU (PU3MUECKON HAYKH;

BJIAJICTh HaBBIKAMHU Y4YEOHO-HCCIIEIOBATEIBLCKON M MPOSKTHOM JEATEILHOCTH B 00JaCTH (PU3UKU, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY ITOMCKY METOJIOB PEIIEHUS 3a1a4 (PU3NUECKOTO COACPKAHMS, TPUMEHEHUIO PAa3TUIHBIX
METO/IOB MO3HAHUS;

BJIAJICTh BUJAMU JICSATEILHOCTH T10 IMOJTYYCHUIO HOBOTO 3HAHUSI, €0 HHTEPIPETAIMU, TPEOoOPa30BaHUIO U TPUMEHEHUIO
B PA3JIMYHBIX YYEOHBIX CUTYAIUsX, B TOM YUCJE MPU CO3JJaHUU YUYEOHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CJIEACTBEHHBIEC CBSI3U U aKTyaJIU3UpPOBATH 3a7avy, BBIBUIaTh TUIIOTE3Y €€ PELICHUs, HAXOIUTh
apryMeHTHI JUIsl JOKa3aTeIbCTBA CBOUX YTBEPKIACHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUU PELICHNUS,

aHAJM3MPOBATh TIOJYYEHHBIE B XOJI€ PEILICHMS 3a/auyd pe3yJbTaTbl, KPUTUUYECKU OLEHHUBATH MX JIOCTOBEPHOCTb,
IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/ladyu B 00Opa30BaTEIbHOU JCATEIBHOCTU, B TOM YHUCIE MPU U3YUCHHUH
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JaBaTh OIIEHKY HOBBIM CHUTYaIIMsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUYECKYIO 00JIACTh KU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00JIaCTe;

BBIJIBUT'aTh HOBBIE UJEH, NIPEJIaraTh OPUTHHAIBHBIE ITOAXO0AbI U PELICHUS,

CTaBUTh MNPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ unpopmaumeii:



BJIAJICTh HaBBIKAMHU TIONyYeHHS WHPOpManmuu (DU3NIECKOTO COACpXKAHUS U3 HCTOYHHKOB pa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH MOUCK, aHAJIN3, CUCTEMATU3alUI0 U WHTEPIPETANNI0 WHPOPMAIIUK Pa3TUIHBIX BUIOB U
dbopm npencTaBiIeHUs;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

WCITIOJIB30BaTh CpPENCTBa HH(DOPMAIMOHHBIX W KOMMYHHMKAITMOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OpPTaHU3aIMOHHBIX 3aJlad C COOJIOJIeHHEeM TpeOOBAaHUN SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, peCypCcOCOCPEIKEHHUS, TPABOBBIX M STHYCCKUX HOPM, HOPM WH(OPMAITMOHHONW 0€301TaCHOCTH;

Co3/aBaTh TCKCThI PU3MUYECKOTO COACPKAHUS B PAa3IMYHBIX (hopMaTax ¢ y4€TOM HazHAYCHUS WH(OPMAITUH U IIeJICBOH
ayJIMTOPUH, BEIOMPAs ONTUMATBHYIO (DOPMY MPEICTABJICHHUS M BU3yaJIU3aIUH.

KoMMyHuKAaTHBHBIE YHUBEPCATIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIATH OOIIIEHHE Ha YPOKaX (DU3UKK U BO BHEYPOUHOU JICSITEIHHOCTH;

pacrio3HaBaTh MPEANOCHUIKHA KOHPIMKTHBIX CUTYaIlui U CMSTYaTh KOH(QIUKTHL;

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

MOHUMATh M UCTIOJIH30BATh MPEUMYILIECTBA KOMAHIHON U MHANBUAYAIbHON 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 POJU C y4éTOM MHEHHUM YYaCTHHKOB, OOCYXXJATh PE3yJIbTaThl COBMECTHOMU
paboTHI;

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

MpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATH UJICH C TO3UIMU HOBU3HbBI, OPUTUHAIBHOCTH, PAKTUYECKON 3HAYMMOCTH;

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

PeryasiTuBHbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA



Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATENIbHYIO JEATEIbHOCTh B 00JacTH (PU3MKM M aCTPOHOMUH, BBISIBISATH
po0IeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PELICHHs] PACYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBINOJHEHUS MPAKTUYECKOU
paboThl C Y4ETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHUH;

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;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JIPYAUIIMU B 007acTH (PU3UKH, IMOCTOSIHHO TMOBBIIIATh CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

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

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

UCIOJIb30BaTh MPUEMBI PEQIIEKCUH JUIsl OLIEHKU CUTYaIlH, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHMS 10 UX CHH)KECHHUIO;

IIPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IIPH aHAJIU3€ PE3YJIBTATOB AEATEIbHOCTH;

IIPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IPH aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA OIINOKU.

B mpouecce noctukeHns THYHOCTHBIX PE3YyIbTATOB OCBOCHUS NMPOTrpaMMBbl 10 (PU3UKE JIJIs1 YPOBHS CPEAHETO OOIIETo
o0pa3oBaHus y 00YUaIONINXCSl COBEPIICHCTBYETCS 3MOIMOHATBHBINA HHTEIUIEKT, MPEANONaraonmi chopMrupoBaHHOCTS:

CaMOCO3HAHUS, BKIIOYAIOIIET0 CHOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHHE, BHAETh HAIPaBICHUS
Pa3BUTHS COOCTBEHHOM 3MOIMOHAIBHOM chephl, OBITH YBEPECHHBIM B cebe;



CaMOPETYJIMPOBAHUSA, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJICHUE,
CIOCOOHOCTD aIANTUPOBATHCS K IMOIIMOHATBHBIM U3MEHEHHUSIM U IIPOSBIISITh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMU, BKIIOYAIOUICH CTPEMIICHUE K JOCTHKEHUIO LEJIM U YCIIEXY, ONTUMHU3M, HHULIIMATUBHOCTD,
YMEHUE JIEMCTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEN;

AMIIATUM, BKJIOYAIOMIEH CIOCOOHOCTh MOHUMATh HSMOIMOHAIILHOE COCTOSIHHE JAPYTHX, YYUTHIBATH €ro MpHu
OCYIIECTBIICHUU OOIIIEHHS], CTOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIOUAIOIIUX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTUMH JIIOJbMH, 3a00THUTHCH,
MPOSIBJISITh UHTEPEC U pa3peiniaTh KOHQIUKTHIL.

NPEAMETHBIE PE3YJIbTATBI

K koniy o6yuenus B 10 kj1acce npeMeTHbIC PE3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpaXKaTh CHOPMUPOBAHHOCTH
y 00y4aromuxcsi yMEHHI:

JIEMOHCTPUPOBATh Ha MPUMEpPax Pojib U MecTo (PU3UKK B (POPMUPOBAHUHU COBPEMEHHOW HAyYHOW KapTHHBI MHUpPA, B
Pa3BUTHHU COBPEMEHHOM TEXHUKHU Y TEXHOJOTUM, B MPAKTUUECKOU EATEIBHOCTH JIIOJICH;

YUHUTHIBATh TPAHUIIBI IPUMEHEHHS U3YYCHHBIX (PU3UUECKUX MOJENICH: MaTepraibHas TOUKa, MHEpIIMaIbHasl CUCTeMa
otrcuéra, abCOMIOTHO TBEPAOE TENO, MACAIBHBIA Ta3, MOJCIU CTPOCHHUS Ta30B, KUIKOCTEH M TBEPIABIX TEJ, TOYCUHBIM
AICKTPUUYECKUM 3apsi]l IPU pelIeHUU HU3NIECKUX 3a1a4;

pacrio3HaBaTh (U3WYECKHE SBJICHUS (MPOLECChl) M OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSPHO-
KMHETUYECKOM TEOPHUU CTPOEHMS BEIIECTBA M DJICKTPOJAMHAMHUKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE IMPSAMOJUHEHHOE
JBIDKCHHE, CBOOOTHOE TIaJICHHUE TeJl, IBM)KCHHUE TI0 OKPYKHOCTH, HHEPIIHS, B3auMoaeicTBre Tei, nuddy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOCHUE KUJKOCTEH W TBEPIBIX TEJ, U3MEHEHHE OOBbEéMa TeJl NMpPU HArpeBaHUM (OXJIAKIACHHH), TEIIOBOE
paBHOBECHE, UCTIAPEHHE, KOHACHCAIMS, TJIaBJICHUE, KpUCTAIN3alis, KUTIEHUE, BIaXKHOCTh BO3/1yXa, MOBBIIICHNE JaBJICHUS
rasza Ipu €ro HarpeBaHUH B 3aKPBITOM COCY/IE, CBSI3b MEXKTY MapaMeTpaMH COCTOSTHUSI Ta3a B M30MPOIIeccax, dJIEKTPU3aIus
T€JI, B3aUMOJICHCTBUE 3aPSIJI0B;

OMHUCBHIBATh MEXaHWUYECKOE JIBIDKCHHUE, HCIIONB3ys (PU3MUECKUE BEIWYUHBI: KOOpJAWHATAa, IyTh, IEpEeMEIICHUE,
CKOpPOCTbh, YCKOPEHHE, Macca Tella, CUjia, UMITYJIbC Tejla, KWHETHYeCKasi SHEPTUsl, MOTCHIIMAJIbHAs YHEPIus, MeXaHu4YecKas



paboTa, MEXaHW4YECKasi MOIITHOCTD; TP OMUCAHUU TTPABUIIHHO TPAKTOBATH PU3HUECKHUI CMBICI HCIIOIh3yEMbIX BETUINH, UX
0003HaYEHUS U €AUHUITBI, HAXOUThH (DOPMYJIBI, CBSI3BIBAIONINE JAaHHYIO (U3HYECKYIO BEIUUUHY C APYTUMH BEIIMUYNHAMU;

OIHMCHIBATh U3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBHIC SIBJICHHS, UCTIONIB3Ys (PM3MUECKUE BETUMIMHBI: JaBICHHC
rasa, TeMIiepaTypa, CpeIHssI KHHCTHUECKas SHEPTUsl XaOTHUUYECKOTO JIBMKCHHS MOJICKYJI, CPEIHEKBaIpaTHIHAs CKOPOCTh
MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHsS JHEprus, padora rasza, K03(PQHUIMEHT IOJE3HOTO IEHCTBHUS TEIUIOBOTO
JIBUTATEIIS; MPU ONKMCAHWHM TMPABUJIBLHO TPAKTOBATh (PU3WYCCKUN CMBICI HCIIONB3YEMBIX BEIUYHMH, MX OOO3HAUCHHS H
SAMHUIIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO PU3HUYECKYIO BEIIMUMHY C IPYTHUMH BEJIMYNHAM;

ONKMCHIBATh HM3YyYCHHBIC JJICKTPUYCCKUE CBONCTBA BEIIECTBA M DJICKTPUUYCCKHE SBICHUS (IIPOIIECCHI), MCIOIB3YS
(¢u3HUECKHEe BEIMYMHBI: DJICKTPHUCCKUIN 3apsj, JJICKTPUYECKOE II0JIe, HANPsHKEHHOCTH TOJISA, IMOTCHIHMAN, Pa3HOCTH
NOTCHIIMAJIOB; TIPU OMKMCAHWM MPABUJIBLHO TPAKTOBATh (YM3MYECCKUN CMBICI HMCIIOIb3YEMbIX BEIMYHMH, UX 0003HAUCHUS U
CAMHUIIBL; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (PHU3NYCCKYIO BEIUYUHY C IPYTUMHU BEITUIHMHAMM;

aHAM3UPOBATh (PU3MYECKHUE TPOIECCHI M ABJICHUS, UCITONIB3Ys (PU3MYECKUE 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMUPHOTO
tsrotenws, |, 11 u 111 3akonsr HetoToHa, 3aK0H COXpaHEHUST MEXaHUYECKOW SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, PHUHITHTI
CYNEPTIO3UIIUKA CHJI, TPHHIAII PABHOMPABHS HHEPIHUAIBHBIX CUCTEM OTCYETa, MOJEKYJISIPHO-KHHETUYECKYIO TEOPHUIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEIHEH KHHETUUYECKOW HHEPTHH TEIUIOBOTO IBHKCHHS MOJIEKYNT C
aOCOTFOTHOH TeMIepaTypoii, IEpBhIi 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS dJICKTPUUECKOTO 3apsiaa, 3akoH KyroHa,
TIPY ATOM PA3INYaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MATEMAaTHUYCCKOE BRIPAYKEHUE W YCIIOBUS (TPAHHUIIBI, OOJIACTH )
IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMUIIBI JCWCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3indaTh YCJIOBUS HX
0€30MacHOr0 MCTOIb30BaHUS B TIOBCETHEBHOM JKU3HU;

BBHITIOJTHATD SKCIEPUMEHTHI M0 HCCIECIOBAHUIO (PU3MUYECKUX SBICHUA U TPOIECCOB C HCIOJIB30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEpPEHUH, MpH 3TOM (POPMYIHPOBATH MpoOJIeMy/3aqady M TUIOTE3y y4eOHOTO SKCIIEpPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000Py10BaHUS, IPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITH MPSMBIE ¥ KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIIMYWH, MPU 3TOM BBIOMPATH ONTHUMAJIBHBIN CTIOCO0
M3MEPEHUS U UCTIOH30BATh U3BECTHBIC METOBI OIICHKU MOTPEITHOCTEH U3MEPECHHUI,



MCCJICIOBATh 3aBUCUMOCTH MEXAY (HU3MYCCKUMHU BEIMYMHAMH C HCIIONH30BAHUEM TPSIMBIX M3MEPEHUH, MPU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (GUKCHPOBATH PE3YJIBTATHI MOJTYYCHHOM 3aBUCUMOCTH (PU3UICCKUX BEIMYHMH B BUJE TaOJIUIl U
rpaduKoB, JAeIaTh BEIBOIBI IO pe3yIbTaTaM HUCCIICI0BAHHUS,

coOroIaTh MpaBuiia 6€30MacHOTO TPy/a MPU MPOBEICHUH NCCIEA0BaHUH B paMKaxX yueOHOT0 SKCTIEpUMEHTa, yueOHO-
HCCJICIOBATEILCKOM W TPOCKTHOW NEATEeIbHOCTH C HCIHOJb30BaHUEM HW3MEPUTEIBHBIX YCTPOHCTB M JaOOPaTOPHOTO
000py10BaHMS;

penath pacu€THBIC 3a]]a4M C SBHO 33JJaHHON (PU3HUECKON MOJICIBIO, HCIIONIB3YS (PU3MUECKHUE 3aKOHBI U T PUHIIUIIBI, Ha
OCHOBE aHajM3a YyCIIOBUS 3a/Jaud BbIOMpATh (U3UYECKYI0 MOJICTb, BBIICIATH (U3UYCCKUE BEIMYUHBI W (OPMYIIHI,
HEOOXOUMBIE NIl €€ pelIeHUs, TMPOBOAWTHh PacdyEThl M OICHWBATh PEATBHOCTH IMOJYYCHHOTO 3HAYCHUS (PU3NYCCKOU
BEJIMYHHBI;

peraTh Ka4eCTBEHHBIC 3a/1au: BBICTPAUBaTh JOTHYCCKH HEMPOTHBOPCUMBYIO IEMOYKY PACCYXJICHHH C OMOpPOH Ha
M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3NYCCKUE SIBIICHUS,

UCTIOJh30BaTh TPH pEHICHUH Y4YeOHBIX 3a1ad COBpEeMEHHbIEe HH()OPMAIIMOHHBIE TEXHOJOTUU JUIS TIOHMCKAa,
CTPYKTYpPUpPOBaHUs, UHTEPIPETAIMN U TPEJCTaBICHUs Y4eOHON M Hay4IHO-TIOMYJISIPHOW MH(OpMAINU, TIOTYyUYEHHOW W3
pa3IMYHBIX UICTOYHUKOB, KpUTUIECKH aHAJIM3UPOBATH TOJTydaeMyr0 HH()OpMAIIHIO;

TPUBOIMTH MPUMEPHI BKJIaZ[a POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, 0OBSICHEHUE ITPOIIECCOB
OKpY’KaroIllero MUpa, B pa3BUTUE TEXHUKH U TEXHOJIOTHA;

WCIIOJb30BaTh TECOPETHUYCCKHUE 3HAHUS MO (PU3MKE B TOBCETHEBHOW >KM3HH I OOECrieueHHUs: 0€30MacHOCTH MPH
oOpaimieHuu ¢ NpudOpaMH M TEXHUYCCKUMHU YCTPOWCTBAMH, JUISI COXPAHEHHUS 3JI0pPOBbS W COOJIOJCHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKpYXKalolIeH cpene;

paboTaTh B TPYIIE C BHIMOJHCHHEM PAa3IWYHBIX COIUMATBHBIX POJICH, TUIAHUPOBATH PaOOTy TPYMIbI, PAMOHAIHHO
pacnpenensiaTh 00s13aHHOCTH M TUIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CUTYAIMSIX, aJeKBaTHO OIICHUBATH BKIJIA]
Ka)KJIOTO M3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOMN TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITO3HAHUSA
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Auraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEPMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 3 10
HICKIpOCTaTHa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunrie MGT(})[;BI HO?I,)HBI,DHI/JIISI 1 bubnmorexa LOK
ye 02.09.2024 | https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAyYHOUH KapTHUHBI MHpa, B 03.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIOICH
BxoaHoi#i KOHTPOJIb.
Mexannueckoe OBUKEHHUE.
3 OTHOCHUTENHHOCTh MEXaHUYECKOTO 1 bubmorexa OK
09.09.2024 | https://m.edsoo.ru/ff0c3508
nBroxkenus. [lepemernenue,
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIBIKEHUE 10.09.2024 | https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSAMOIMHENHOE 1 bubnunoreka [JOK
JIIBHKEHUE 16.09.2024 | https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majienre. Y CKopeHue 1 bubnuoreka [JOK
cBOOOIHOTO MaIcHUs 17.09.2024 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe nBUXKEHUE.
7 JIBr>keHrue MaTepuaibHOM TOUYKH 10 1 bubmorexa HOK
P 23.09.2024 | https://m.edsoo.ru/ffOc3ada

OKPYXHOCTH
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IIpuHIHII OTHOCUTENBHOCTH

8 lanmunes.. UHepmanbHbIe CUCTEMBI bubmorexa LIOK
N 24.09.2024 | https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 CYIEpIO3UINH cuil. BTopoii 3akoH brbmmorexa LOK
y 30.09.2024 | https://m.edsoo.ru/ff0c3bed
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HeroToHa st bubnuorexa [JOK
MaTepHATbHBIX TOYEK 01.10.2024 | https://m.edsoo.ru/ff0c3bed
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBas kocMudeckas brbmmorexa [OK

14.10.2024 | https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 15.10.2024 | https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumment

13 Tpenusi. Cuiia COnpOTUBIICHUS TTPU bubnuoreka [IOK
JBW)KCHHUHU TEla B 5KUJIKOCTH UJIN 21.10.2024 | https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MomeHT cuibl. [liieuo cutbl. 22.10.2024 | https://m.edsoo.ru/ffO0c41a6
VYcnoBust paBHOBECHUS TBEPAOIO Teja
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnunoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS 28.10.2024 | https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE

16 PaGoTta 1 MOIIHOCTH CHJIBI. bu6mmoreka [JOK
Kunernueckas sHeprus 29.10.2024 | https://m.edsoo.ru/ff0c4502
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MaTepualibHOW TOuKu. Teopema 00
M3MEHEHNUH KHHETHUECKON OHCPIUU

17

[TorenumanpHas 3HEPTHUSL.
[ToTeHumanpHas 3HEPIUst ypyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHast 3HEPTUS TENA
BOJTM3H MOBEPXHOCTH 3EeMITH

04.11.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToreHnmaneHbIE U
HEeNnoTeHLIUaIbHbIe CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
W3MEHEHHEM MEXaHUYEeCKOW
SHEPTUH CUCTEMBI T€Jl. 3aKOH
COXPAaHEHHUS MEXaHUYECKOU IHEPTUU

05.11.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«MccnemoBanue CBsI3U pabOTHI CHITBI
C I3MEHCHHEM MEXaHHISCKOM
SHEPTHH TeJla Ha IPUMEPE
PACTSDKEHUS PE3UHOBOTO JKI'yTa»

11.11.2024

20

KonTtponpHas padoTa o reme
«Kunemaruka. /InHamMuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

12.11.2024

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

21

OCHOBHBIE ITOJIOKEHHS
MOHeKYHﬂpHO-KHHCTH‘ICCKOﬁ
TCOPHH. EpOYHOBCKOC JBHIKCHUC.

Auddysus

25.11.2024

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

22

Xapakrep ABUKEHUS U
B3aMMOJICHCTBHUS YaCTUIl BEIIeCTBA.
Mogenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEl

26.11.2024



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

23

Macca monekyn. Konuuecto
BemiectBa. [locrosinnas ABoraapo

02.12.2024

24

TermoBoe paBHOBECHE.
Temmeparypa u e€ uamepeHue.
[IIkasra remneparyp Llenscus

03.12.2024

25

Wneanpusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

09.12.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMmeparypa Kak Mepa

CpeaHEeN KUHETUYECKON dHEPruun
JIBH)KEHUS MOJIEKYJ. YpaBHEHHUE
MenneneeBa-Kianeitpona

10.12.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3axon JlanpToHa. ['a30BBIC 3aKOHBI

16.12.2024

28

JlaGopaTtopnas pabota
«HMccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

17.12.2024

29

N3omnporuieccsl B uaeabHOM rase u
ux rpaduueckoe npecTaBlieHue

23.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsisa sneprust
TEPMOIMHAMUYECKOU CUCTEMBI U
CIIOCOOBI €€ U3MEHEHHS.
KonnuecTBo TemoTel u padora.
Buyrpennss sueprus
0JITHOATOMHOT'O HJIeaJbHOI0 T'a3a

24.12.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

13.01.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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VY nennrHasg TEIIOEMKOCTD BEIIECTBA.

KosnuecTBo TeIuoTsl npu

bubmuoreka [JOK

32
Terutonepenade. AnuadaTHbBIN 14.01.2025 | https://m.edsoo.ru/ff0c5c36
nporiecc
33 [IepBblii 3aKOH TEPMOJMHAMUKH U bubnuorexa [JOK
€ro NMPUMEHEHUE K U30TpoIeccam 20.01.2025 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nporeccos B
34 npupoae. Bropoii 3akon brbmmorexa [OK
PHPOAE. P 21.01.2025 | https://m.edsoo.ru/ff0c6230
TEPMOTMHAMUKHU
35 [Tpunmun nevicreus u KII1/] bu6moreka [IOK
TETUTOBOW MAITUHBI 27.01.2025 | https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KITJ] 98.01.2025
37 DKOJIOTHYECKHE TIPOOIEMBI
TETJIOHEPTETUKU 03.02.2025
O6006maromuit ypo
38 «Monfx HI:H;ZP (1)1:31/11(21 OcCHOBBI bubmorexa OK
YIp ’ 04.02.2025 |  https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KounTponbHas pabora o teme
39 «Monexymnsapras ¢uszuka. OCHOBBI bubmorexa HOK
VP ’ 10.02.2025 | https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKI
40 [Tapoo6pazoBanue 1 KOHIEHCAITHSI. bubnunoreka [JOK
Hcnapenue u kurnenue 11.02.2025 | https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS
41 BJI&YKHOCTh BO3/lyXa. HacklleHHbIN bubmmorexa [JOK
ap Hyxa. - 24.02.2025 | https://m.edsoo.ru/ff0c64d8
42 TBépnoe teno. Kpucrammueckue u bubnuoreka [IOK
amopdHble Tena. AHU30TPOIHS 25.02.2025 | https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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CBOMCTB KpHUCTaLIOB. Kuakue
kpuctaybsl. CoBpeMeHHbIE

MaTepHaIbI
[laBnenue U KpUCTATUIU3 AU
43 VY nenpHad TEIoTa [IaBiICHUS bubmmorexa [TOK
8 ' 03.03.2025 | https://m.edsoo.ru/ff0c6708
CyOmumarus
bubmmoreka [{OK
44 % o
PABHEHHUE TCILTOBOTO batatica 04.03.2025 | https://m.edsoo.ru/ff0c6820
DnexTpu3amus Tell. DICKTPUISCKUN
45 3aps. JIBa BUIa DIEKTPUUECKIX bubmorexa HOK
PAL. . p 10.03.2025 | https://m.edsoo.ru/ffOc6bcc
3apsoB
IIpoBo , IA2JIe
% | mommposomuman Jucon BuGmnorera LIOK
YHpOBOA ) 11.03.2025 | https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3anmoneunctBue 3apsi0B. 3aKOH
47 Kynona. ToYeuHBIH DIEKTPUIECKUNA bubmmorexa [OK
Y ) P 17.03.2025 | https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsxk€HHOCTD 3JIEKTPUYECKOro
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [JOK
ANEKTPUUECKUX MmoJier. JInHuM 18.03.2025 | https://m.edsoo.ru/ff0c6df2
HaNPSKEHHOCTH
PaboTa cui 31eKTpoCTaTHIeCKOro
49 noJs. [Torennuan. PasHocts Bubmorexa OK
' Ha. 24.03.2025 | https://m.edsoo.ru/ffOc6f00
OTEHI[AATIOB
ITpoBOOHHUKH M TUDIEKTPUKA B
50 3J'IpeKT iCTaTI/ILIeIlKOM noljie bubmnorexa [IOK
p ’ 25.03.2025 | https://m.edsoo.ru/ff0c7018

[[I/IBHGKTPI/ILIGCKE[H MMPOHHULIAEMOCTb



https://m.edsoo.ru/ff0c6708
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51

OnexrpoeéMkocTs. Konnencarop

31.03.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD MIJIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOPa

01.04.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa”

14.04.2025

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOT0 PHUHTEpA.
DIeKTpocTaTU4eCcKas 3aluTa.
3a3eMiIeHHE AEKTPOIPUOOpOB

15.04.2025

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [locTOsTHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnenue. 3akon Oma Jyist
y4acTKa LEenn

21.04.2025

56

[TocnenoBarensHOE, TapauIeIbHOE,
CMEIIaHHOE COEAMHEHUE
MIPOBOJHUKOB. JIabopaTtopHas
pabota «/3ydueHrue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOBY»

0.5

21.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
J[xoynsa-Jlenna

22.04.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11 TOJIHOM
(3aMKHYTOM) 3JIEKTPUYECKO LIenH.
KopoTkoe 3ambIkaHue.
JlaGopatopHnas pabora «3mepenue

0.5

28.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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OJ1C ncToyHMKa TOKA B €TO
BHYTPEHHETO COMPOTHUBIICHUS

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAJJIOB. 3aBUCUMOCTD

59 COTIPOTHUBIICHUS METAJIIOB OT 29.04.2025
Temreparypbl. CBEpXIIPOBOIMMOCTh

60 DNEKTPUUECKUN TOK B BaKyyMe.

CBOHCTBA AIIEKTPOHHBIX ITyIKOB 05.05.2025
[TonyrpoBOAHHUKH, UX COOCTBEHHAS

61 1 NIPUMECHAas MPOBOJAUMOCTb. bubnuoreka [IOK
CBowucTBa p—N-mepexoa. 06.05.2025 | https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIEKTPUYECKHUN TOK B PACTBOpaXxX U

62 paciuiaBax 3JI€KTPOJIMTOB. bubnuoreka [IOK
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. 12.05.2025 | https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUHU TOK B ra3ax.

63 CaMOCTOSITENIbHBIN U bubnuoreka [JOK
HECaMOCTOSTEIbHBIN Pa3psil. 13.05.2025 | https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyeckrue npuOopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnuoreka [JOK
npuMeHenue. [IpaBuiia TEXHUKH 19.05.2025 | https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromui ypok bubnunoreka [JOK
«ONEeKTPOIMHAMHKA 20.05.2025 | https://m.edsoo.ru/ff0c88be

66 KonTtposneHas paboTa o teme bubnuoreka [IOK

«Qnekrpocraruka. [locTosHHbIN

https://m.edsoo.ru/ff0c8a8a
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3NeKTpuueckuid Tok. Toku B
Pa3IIMYHBIX CPEAax»
/Bcepoccuiickast mpoBepovHast
paboTa npu IPOBEICHUH Ha
OyMa)KHOM HOCHUTEIIE

Pe3epBHbiit ypok. KonTposibHas

bubmmoreka [IOK

o7 },);i(;z;[sﬂle;:immn 1 https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600maromuii 1 bubnuorexa [JOK
ypok o temam 10 kacca https://m.edso0.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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