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IHHOSACHUTEJIBHAS 3AIINCKA

IIporpamma mo ¢u3rke 0a30BOr0 YpOBHS Ha YPOBHE CpeIHEro odmero oopa3oBaHus pazpadboraHa
Ha OCHOBE TTOJIOKEHUH M TPeOOBaHUI K pe3ysIbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MTPOTPaMMBbl,
npencraBieHHEIX B PI'OC COO, a Taxxke ¢ yu€rom QenepanbHoi pabodell mporpaMMbl BOCIUTAHUS U
KOHIETIINKA TIperoAaBanus ydeOHoro mpenmera «@Pu3mka» B 00pa30BaTENbHBIX OpPTaHU3AIMIX
Poccwuiickoit @enepannu, peanu3yonX OCHOBHBIE 00pa30BaTeIbHbBIE POTPAMMBL.

CopepxkaHne MporpaMMbl MO (U3WKE HAMpaBlieHO Ha (OPMHUPOBAHWE ECTECTBEHHO-HAYIHON
KapTuHBI Mupa oOyuatonuxcs 10—11 xmaccoB mpu oOydeHnn ux ¢puzrke Ha 6a30BOM YpOBHE Ha OCHOBE
CHCTEMHO-JIeSTEIbHOCTHOTO noaxoaa. [Iporpamma no ¢usnke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METAlpeJAMETHBIM pe3ysIbTaTaM OOy4YeHHs, a TakKxke
YYUTBIBAET HEOOXOAMMOCTh PEaTH3allii MEXIPEAMETHBIX CBs3el (PU3UKK C €CTECTBEHHO-HAYyYHBIMU
y49eOHBIMU TIpeMeTaMy. B Hell ompeAensoTcss OCHOBHBIE IeNTM M3y4deHus (PH3UKH Ha YPOBHE CPETHETO
obmero oOpa3oBaHus, TIUIAHUPYEMbBIE PE3YyJIbTaThl OCBOCHHS Kypca (HU3UKW: JHUYHOCTHBIE,
MeTanpeaMeTHbIE, TpeMeTHEIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o ¢u3MKe BKIFOYAET:

® IJIaHUpyeMbIe pe3yJNbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM YHCIE

MpeIMETHBIE PE3YNIBTATHI M0 TOJaM 00YUIeHUS;

e coxepxanue yueOHoro npeamera «Ou3nkay 1mo rogam o0ydeHusI.

®dusnka Kak Hayka O HauOoJiee OOIIMX 3aKOHAX MPUPOABI, BHICTYNas B KayeCTBE Y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCHT CYIICCTBCHHBIM BKJIaJ B CHCTEMYy 3HAHUH 00 OKpYXarolleM MUpeE.
IkonpHBIA Kypc (QU3MKH — CHCTEMOOOpa3yIONMK Al €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEAMETOB,
MOCKOJIBKY (PH3UUECKUE 3aKOHBI JIGKAT B OCHOBE MPOIIECCOB U SBJICHUMN, H3y4aeMbIX XUMHECH, OMOJIOTHEH,
¢usngeckoii reorpadueii u actpoHoMuei. Mcronp3oBaHe 1 aKTUBHOE ITPUMEHEHUE (PU3NIESCKUX 3HAHUMA
OTIpeZIeNIsieT XapaKTep W Pa3BHTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe DHEePreTHKH, TPaHCIopTa,
OCBOGHHUSI KOCMOCA, TOJYYEeHHS HOBBIX MAaTEpPHaJOB C 3aJlaHHBIMHU CBOWCTBAMH W Jpyrux. M3ydeHue
(hM3MKH BHOCUT OCHOBHOM BKJIaJl B (DOPMHUPOBaHNE €CTECTBEHHO-HAYYHON KaPTHHBI MUpa 00yJaroIiXCs,
B (QOpMHpOBaHHE YMEHHIH NpPUMEHSATh HAYYHBIA METOJl IO3HAHUS TIPH BBITOJHEHUH HMH YYeOHBIX
HUCCJIEIOBAHUN.

B ocHOBY Kypca Qu3uKu A1l YPOBHS CpeHETo 00IIero o0pa3oBaHus MOJIOKEH Pl HIeH, KOTOphIe
MO’KHO pacCMaTpHBaTh KaK MPUHIIMITEI €T0 MOCTPOSHUSI.

Hoes yenocmnocmu. B COOTBETCTBHM C HEW KypcC SIBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJICP)KUT Marepuajl W3 BCeX pa3lelioB (DHM3WKHM, BKIOYAET KaK BOMPOCH KIACCUYECKOH, TaK U
COBpEeMEHHO! (hU3HKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuasl Kypca (GU3NKH OOBEAMHEH BOKpPYT
¢usnyeckux Teopuil. Bemymmm B Kypce siBiseTcss (QOPMHPOBAaHWE IIPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTEpUH, BEIIESCTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus TpEANONaracT WCIOJIb30BaHUE T'yMaHUTAPHOTO
MOTEHITMaIa (PU3NIECKON HAYKH, OCMBICIICHUE CBS3H Pa3BUTUS (U3UKU C Pa3BUTHEM OOIIECTBA, a TAKKE
C MHUPOBO33PEHUYECKUMU, HPABCTBEHHBIMH U DKOJIOTUISCKUMHU TTPOOIEMaMH.

Hoes npuxnaounoi nanpasnennocmu. Kype pu3ukn npenaronaraetT 3HaKOMCTBO € IIUPOKUM KPYTOM
TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKESHUHN H3YyYSHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeusayuu peannsyercsi TOCPEACTBOM BBEJICHHS JJIEMEHTOB COJCPIKaHUsI, MTOCBSIIEHHBIX
9KOJIOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHbI C PA3BUTUEM TEXHHMKHM U TEXHOJIOTHH, a
Takxke 00CyXIeHHs po0iIeM paloHATFHOTO MPUPOJIONIOIH30BaHMS U SKOJIOTUIECKOH OE30MacHOCTH.

Crep>KHEBBIMH dJIEMEHTaMH Kypca (DM3WKH Ha YPOBHE CpellHero OOIIero o0pa3oBaHUs SIBISIOTCS
¢busnyeckue Teopun ((HOpMUPOBAaHUE MPEIACTABICHUH O CTPYKTYpe MOCTPOCHHS (PU3UYECKOH TCOPHH,
poin q)YHZIaMeHTEUIBHI)IX 3aKOHOB U MMPUHIIUIIOB B COBPEMEHHLIX IMPEACTABJICHUAX O IMPUPOAC, T'paHruIax
MIPUMEHUMOCTH TEOPHIA, IJISI ONTMCAHHS €CTECTBEHHO-HAYUHBIX SIBJICHUHN U MPOLIECCOB).



CHCTEMHO-/IeATENBHOCTHRI MOAX0J B Kypce (M3UKH peaau3yercsi Mpekae BCero 3a CYET
OpraHu3alMy YKCIEPUMEHTAIBHON nesTeabHOCTH o0yyaromuxcs. s 6a30Boro ypoBHs Kypca Gu3nku —
3TO UCIIOJIb30BaHKE CHUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00paTOpPHBIX padorT,
KOTOpBIE B TIporpamme Mo (u3nke o0beIWHEHBI B OOUIMI CHHCOK YYEHHYECKHUX MPAKTHUYECKHUX padoT.
Boinenenne B yka3aHHOM IepedHe Ja0OpaTOpHBIX PadOT, MPOBOAMMBIX Ul KOHTPOJIA M OLICHKH,
OCYILECTBISIETCS. YIaCTHUKaMHU 00pa30BaTeNbHOIO MPOIecca UCXOAs U3 OCOOCHHOCTEH INIaHUPOBAHUS U
ocHamieHust kabuHeta Qm3uku. [Ipm 3TOM oOOecmeumBaeTCsl OBJaleHHE OOYYAIOIIMMHUCS yMEHHUSIMHU
IPOBOJNUTH KOCBEHHBIE M3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN (DPU3MYECKUX BEIUYUH U MOCTAHOBKY
OTIBITOB IO ITPOBEPKE NPEATI0KEHHBIX THIIOTE3.

bonpioe BHUMaHuE yaenseTcs PELICHUI0 PAacyETHBIX M KAaueCTBEHHBIX 3afad. Ilpm stom s
pacu€THBIX 3aJad NPUOPUTETOM SIBJLIFOTCA 3aJaud C SBHO 3aJaHHOM (pu3nMdeckoil Momelnslo,
MO3BOJIAIOLIME IPUMEHATh U3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, Tak U
MHTErpUPYsI 3HAHUS U3 PAa3HBIX pa3nenoB. [ Ka4eCTBEHHBIX 33/1a4 IPHOPUTETOM SIBJISIOTCS 3alaHUs Ha
00BsICHEHHE TPOTEKaHWsA (QU3MYECKHX SBJICHUH W TPOLECCOB B OKPYXKAIOLIEH >XKU3HHU, TpeOyromue
BbIOOpa (HPU3NIECKOM MOJENH I CUTyalluH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanmsamu PI'OC COO k MaTepraibHO-TEXHHYECKOMY O0eCIedeHUI0
ydeOHoro mporecca 6a30BbIif YpoBeHb Kypca (\M3UKH Ha yPOBHE CPEAHETO 0O0IIEero o0pa3oBaHUs JOKEH
U3y4yaTbCsl B YCJIOBHSIX MPEIMETHOrO KaOMHeTa (U3UKH WIM B YCIOBHAX HMHTEIPHUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabmHere (M3MKM MOIDKHO OBITh HE0OXOoIMMoe
nabopaTtopHoe O0OpPYIOBaHHME Uil BBINOJHEHMS YKAa3aHHBIX B IpOrpamMMe o (PHU3MKE YyUYEHHMYECKHX
NPaKTUYECKUX PadOT U AEMOHCTpPAIIMOHHOE 000pyJ0BaHME.

JdemoncTpanmonHoe obopyaoBaHue (GpOpMUPYETCs B COOTBETCTBUH C MPUHIMIIOM MHUHUMAJIBHOM
JIOCTAaTOYHOCTH M O0ECNEeYrBacT IMOCTAHOBKY IIEPEUUCICHHBIX B IMporpaMMe MO (U3MKE KIIOYEBBIX
I[eMOHCTpaHI/Iﬁ JJIs HCCICeJ0OBaHUA HN3y4acMbIX SIBJICHUI )41 IMpoLecCCOB, OMITUPUYCCKUX u
Q)YHI[aMCHTaIILHBIX 3aKOHOB, X TCXHHUYCCKUX HpI/IMeHCHHfl.

JlaboparopHoe oOopyaoBaHHE /sl YYCHHYECKUX NPAKTHUECKHX paboT (hopMHUpyeTcs B BHIC
TEMaTUYeCKUX KOMIUICKTOB M OOecreunBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYX OOYYaIOMIMXCA.
TemaTHuecKkue KOMIUIEKTHI JIAOOPaTOPHOTO 000pYI0BaHUS TOJDKHBI OBITH MOCTPOSHBI HA KOMILIEKCHOM
HUCIIOJIB30BAHUHU aHAJIOI'OBBIX U HI/I(I)I)OBBIX HpI/IGOpOB, a TaKK€ KOMIIBIOTCPHBIX U3MCPUTCIIbHBIX CUCTEM B
BUJIe IU(PPOBBIX JIAOOPATOPHH.

OCHOBHBIMH LIEJISIMU M3Y4eHHsI (PU3UKU B 001[eM 00pa30BaHUU SIBIISIOTCSL:

e (QopMupoBaHHe HMHTEpeca M CTPEMIICHHS OOYYaIOUIMXCS K HayYHOMY HM3YUYCHHUIO NPHUPOIHL,

Pa3BUTUC UX MHTCIIJICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTeﬁ;

e pa3BUTHE NPEACTaBICHUMA O  HAyyHOM  MeETOoAe IMO3HaHUus U (HOpMHPOBaHHUE
MCCIIEIOBATENbCKOr0 OTHOILIECHHUS K OKPY/KAIOLIUM SIBICHUSIM;

e (hopMHUPOBAHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3yueHHs] OCHOB CTPOCHUSI MaTEPUU
1 (QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (opMuUpOBaHHE YMEHHUH OOBACHATH SBJICHHUS C MCIIOJIb30BaHUEM (U3MYSCKUX 3HAHUN U
HAYYHBIX JIOKa3aTeNIbCTB;

e (QopMupoBaHHE NPEICTABICHUN O POJM (U3UKU Ul Pa3BUTHA APYIHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHH.

JocTmwkeHne 3TUX 1eiell o0ecrieunBaeTcsl pellieHHeM CIeIyINUX 3a/1a4 B Mpolecce M3y4eHHsI

Kypca (GU3UKHU Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHUs:

e MpuOOpeTeHUE CUCTEMBI 3HAHMH 00 00MINX PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAss MEXaHUKY, MOJICKYJSIPHYIO (QH3HKY, JJIEKTPOAWHAMUKY, KBAaHTOBYIO (H3HKY U
3JIEMEHTHI aCTPO(U3UKY;

e (QopMupoBaHHe YMEHHH TPUMEHATh TEOPETHUYECKHE 3HAHWS Uil OOBsICHEHWS (DU3NYECKUX
SBJICHUH B MIPUPOAE U JUIA NPUHATHS IPAKTHUECKUX PEILICHUH B IIOBCEIHEBHOMN KHU3HMU;



® OCBOGHHE CIIOCOOOB PEIICHUS Pa3IUYHBIX 3a7ad C SBHO 3aJlaHHOW (U3WYECKOW MOJIEIBIO,
3a1ad, MOAPa3yMEBAIOLINX CAMOCTOSATENBHOE CO3/laHNe (U3UUECKOW MOJAECIH, aJeKBaTHOM
YCIIOBUSIM 33/1a4H;
e [OHMMaHWe (H3MYECKHX OCHOB M TPUHIMIOB JIEHCTBUS TEXHUYECKUX YCTPOHCTB W
TEXHOJIOTHYCECKUX MTPOIECCOB, MX BIMSHUS Ha OKPYKAIOIIYIO CPEIY;
® OBJIAJCHAE METOJAaMH CaMOCTOSTENBHOTO IUIAHUPOBAHUS W TMPOBEINEHUS (PH3HMUSCKHX
IKCTIIEPUMEHTOB, aHalli3a W WHTEpIpeTanuu HHQOpMAaIuu, ONpelesieHHUs JTOCTOBEPHOCTH
MOJYYEHHOTO Pe3yNbTaTa;
® CO3/IaHUC YCIIOBUHM JUIS pa3BUTUS YMEHHH MPOEKTHO-UCCIICIOBATEIBCKOW, TBOPUYECKOM
JIeSITETIbHOCTH.
Ha uzyuenune ¢usnku (6a30BBIi YpOBEHB) Ha YPOBHE CPEIHETO OO0IIero o0pa3oBaHUsI OTBOAMTCS
136 gacoB: B 10 kimacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 aca B HEZIEIIO).
IIpemmaraeMeiii B mporpaMme 1o (QU3MKE IepeueHb Jab0paTOPHBIX W IMPAKTHICCKUX PadOT
SBIISICTCS PEKOMCHIOBAHHBIM, YUYHMTENb JENIacT BbIOOP MPOBEICHHs Tab0paTopHBIX paboT U OMBITOB C
y4€TOM MHIAMBUIYATBHBIX OCOOCHHOCTEH 00yYarOIHXCSl.

COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3zjnen 1. ®u3uka U MeTOAbI HAYYHOI'O IO3HAHUA

O®u3zuka — Hayka o mnpupone. Haydnele MeToapl NO3HAaHUS OKpyKawomero wmupa. Pomnb
9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PH3HKE.

MopenupoBanue ¢pu3NUECKuX ABJICHUH U npoueccoB. Hayunslie runoressl. dusndeckue 3aK0HbBI U
TeopuH. [ paHUIIBI MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB. [I[pHHIIMTI COOTBETCTBHUSL.

Pons 1 MecTo pusuku B GOPMHPOBAHMH COBPEMEHHOW HAyYHOW KapTHHBI MHpPA, B IPAKTUIECKON
JIeSITeNLHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnainorossle U IU(HPOBbIC H3MEPHUTENBHBIE TIPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuxka

Mexanuueckoe asmkeHne. OTHOCHUTEIBLHOCTh MEXaHMYeCcKoro nBrokeHus. Cucrema oTcuéra.
Tpaexropus.

Ilepememienne, CKOPOCTh (CpeHAT CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHON
TOYKH, UX MTPOEKIINU Ha OCH CUCTEMBI KoopauHaT. Clo)KeHNe IepeMenIeHHI U CII0KEHNE CKOPOCTEH.

PaBHOMepHOE © paBHOYCKOpEHHOE TPSMOJNMHEHHOE JBWKeHHe. ['padukm 3aBHCUMOCTH
KOOpJHMHAT, CKOPOCTH, YCKOPEHUS, yTH U TIEPEMEIIECHUS MaTePHAIbEHON TOUYKH OT BPEMEHH.

CBo0OoHOE TIajieHne. Y CKOpeHHe CBOOOIHOTO M CHMUS.

KpuBonunelinoe nBuwxeHue. [[BHkeHne MaTepUaJlbHOM TOYKH IO OKPY>KHOCTH € ITIOCTOSIHHOM I10
MOIYJIIO CKOPOCTHIO. YTJIOBas CKOPOCTh, JIMHEWHAs CKOpocTh. llepwon wm dwactoTra oOpamieHwHs.
LenTpocTpeMuTenbHOE YCKOPEHHE.

TexHn4Yeckne yCTpOWCTBA M TPAKTUYECKOE NPUMEHEHHE: CHHUIOMETp, IBM)XKEHHE CHAapsJOB,
LIENTHBIE U pEMEHHBIE MTEpeIadHm.

Lemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTPALU KUHEMATHUYECKUX XapaKTePUCTUK JTBUKEHUS.

[IpeobpazoBanye ABMKEHHUH C UCTIOIB30BAaHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM NPOCTPAHCTBE.



Habmronenue nermxeHns Temna, OpomeHHOTo 0] YIJIOM K TOPU30HTY W TOPH3OHTAIBHO.

W3mepenne yckopeHusi CBOOOTHOTO TTaJACHUS.

Hanpagnenue ckopoCTH py ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

M3yueHne HEpaBHOMEPHOTO ABMKEHUS C LIEJIBIO ONPENEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEXAY NYTSAMH, IPOWIECHHBIMU TEJIOM 3a IOCIEAOBATEIIbHBIC
paBHbBIE MPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JBIDKCHHM C HAYaJbHOHM CKOPOCTBIO, PABHOU
HYJIIO.

M3yueHue ABMKEHUS 1IAPUKA B BI3KOU XKUAKOCTH.

W3ydenne aBrKeHuUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

Ilpunmun ortHocutenbHocTu [amuies. Ilepswiii 3axkoH HrerloToHa. MHepuuaibHBIE CHCTEMBI
OTCYETA.

Macca Tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoi 3akoH HeloTOHa a1 MaTepualbHON
Touku. Tperuit 3akoH HproTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BceMupHoro tarorenust. Cuina tsoxectu. [lepBast kocMuueckast CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokos, ckonbkeHus, kadeHus). Cuma tpenus. Cyxoe tpenme. Cuia
TPEHHS CKOJKKEHUS U cuiia TpeHus mokos. Koaddurment tpenns. Cria CONpOTHBICHUS TP IBHKCHAN
TeJa B )KUIKOCTU WJIM rase.

[MocTynarenpHOE U BpaliaTeaIbHOE IBMKEHUE a0COTIOTHO TBEPIOTO TeTa.

MOMEHT cuJibl OTHOCUTENBHO OCH BpalleHus. [1nedo cuibl. Y cinoBust paBHOBECHUS TBEPOTO TENA.

TexHudeckue  yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHME: IMOAUIMIIHUKY, JBUXKCHHUE
HNCKYCCTBCHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUU.

CpaBHEeHHE Macc B3aUMOJIEHCTBYIONIUX TEJI.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTHU OT JIe(hOpMAaIInu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOBEME U MaJICHUH.

CpaBHeHI/Ie CHUJI TPCHUS IMOKOs, KAUCHHA U CKOJIBKCHUA.

YcioBus paBHOBecHs TBEPAOro Tena. Buibl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3yyenue nBuxeHus: Opycka 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIMX B TIPYKUHE U PE3MHOBOM 00pasiie, OT
ux nehopMarum.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO Tejla, UMEIOIIEr0 OCh BpalllEHUSI.

Tema 3. 3axonvl coxpanenun 6 MexaHuke

WMiynsec MaTepuanbHOW TOYKH (Tena), CHCTEMbl MAaTEpPHAIbHBIX TOuYeK. VMIynbC cuibl U
W3MEHEHHE UMITYJIbCa Telld. 3aKOH COXPaHEHUS UMITYJIbca. PeakTUBHOE NBUKEHUE.

Pabora cuitbl. MOITHOCTE CHITHI.

Kunernueckas sHeprusi MaTepuaabHON TOUkU. TeopeMa 00 N3MEHEHUH KMHETHYECKOH SHEPIUH.

[lotennuanpuass sSHeprus. I[loTeHnmanbHAass SHEPrUsS YHOPYro AePOPMHUPOBAHHON TNPYKUHBL
[ToTennuanpHast SHEPTUS TeIa BOIM3HU MOBEPXHOCTH 3EMIIH.

IToTeHnuanbpHBIE M HETTOTEHIIUAIBHEIE CHIbl. CBS3b pa0OTHI HEMOTEHIIMAILHBIX CHJI C H3MECHEHHEM
MEXaHWYECKON IHEPTHH CUCTEMBI T€N. 3aKOH COXPAaHEHUSI MEXaHUUECKOM SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.



TexHuuecKue yCcTporcTBa U MPaKTUYECKOE MPUMEHEHUE: BOAOMET, KOINEP, MPYKUHHBIN MUCTOJIET,
JIBIKCHHE PAKeT.

Jlemoncmpayuu

3aK0H COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

Ilepexonx moTEHIIMATEHOM SHEPTHH B KHHETUIECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

Nzydenne abCcoMOTHO HEYIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX MaSTHUKOB.

WccnenoBanme cBsizn pabOTHI CHIIBI C M3MEHEHHEM MEXaHHYeCKON SHEprHH Tella Ha TpuMepe
pacTsDKEeHUS] pe3MHOBOTO XKTyTa.

Paznen 3. MoJekyasipaas pu3uKa 4 TEPMOTUHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopu

OCHOBHBIE TIONOXKEHHSI MOJICKYJISIPHO-KMHETUYECKOM TEOPHMM W HMX OIBITHOE OOOCHOBaHHE.
bpoynoBckoe nmBmxenue. [uddysus. Xapaktep IBMKEHHS M B3aWMOJCUCTBUS YACTHI[ BEIECTBA.
Mogenu cTpoeHus ra3os, JKUAKOCTEH U TBEPABIX Tl U OOBICHEHUE CBOMCTB BELIECTBA HA OCHOBE JTHX
Mozeneld. Macca u pazmepsl Mosiekyi. KonuuectBo BenectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. TemmepaTypa u e€ usmepenue. Lllkana remnepatyp Llenbcus.

Mogens wuneansHoro raza. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU
UACANBHOrO Traza. AOCOMIOTHas TeMmIeparypa Kak Mepa CpelHed KHHETHYEeCKOW SHEPruM TEIIOBOrO
nBrkeHus dactul] rasa. llkama temnepatyp KenbBuna. ['azoBble 3akoHBI. YpaBHeHHe MeHpeneeBa—
Knamnetipona. 3akon JanstoHa. M3omporiecchl B AcaIbHOM Ta3e ¢ MOCTOSIHHBIM KOJTUYECTBOM BEIIECTBA.
I'paduueckoe npencraBaeHne H30MPOLIECCOB: U30TEpPMa, H30X0pa, n300apa.

TexHMUECKHE YCTPOMCTBA U TIPAKTHUECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JI0Ka3bIBAIONINE JUCKPETHOE CTPOCHUE BelecTBa, (oTorpaduu MOJIEKYNl OpraHu4ecKUX
COEIMHEHMI.

OnbIThl 10 UG PY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO IBIDKCHHUS.

Mogens onbita [IITepHa.

OHI)ITBI, JOKa3bIBArOMUE CYIICCTBOBAHNUE MEKMOJICKYJIAPHOT'O B3aI/IMOJleI>'ICTBH$I.

Moienb, WITIOCTpUpYIOLIast IPUPOLY JAaBICHUS ra3a Ha CTEHKH COCya.

OnBITHI, WILTIOCTPUPYIOIIUE YPAaBHEHNE COCTOSIHUA UAEATIHHOTO Ta3a, U30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

OmnpeneneHne Macchl BO3/lyXa B KIACCHOW KOMHATE€ Ha OCHOBE M3MEpeHHH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEPATYPHI BO3lyXa B HEN.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTpaMu COCTOSHUS Pa3pexeHHOT0 rasa.

Tema 2. Ocrosbl mepmoouHamMuKu

TepMmonnHamuveckast cucrema. BHYyTpeHHsSI SHEPTUsS TEPMOIMHAMHYECKON CHUCTEMBI U CITOCOOBI
e m3meHeHuns. KonuuecTBo TemioTsl U padota. BHyTpeHHSs SHEprus 0IHOATOMHOIO MIEabHOTO rasa.
Bune! Tennonepenayn: TEMIONPOBOAHOCT, KOHBEKIHS, U3JIydYEeHHUE. Y IeTbHAsl TEMIIOEMKOCTh BELIECTBA.
KomnnuecTBo TEMIOTH NpH TeIonepeaaye.

[lonsatne 00 ammabatHOM mponecce. llepBbii 3akoH TepMoAMHAMHKH. [IprMeHeHME MepBOro
3aKOHa TEPMOJUHAMUKY K H3ompoueccaM. I paduueckas uHTepnpeTanus paboTsl rasa.

Bropoii 3akoH TepMoguHaMuKi. HeoOpaTuMocThs mporeccoB B MIPUPOE.

TemnoBeie MamuHbl. [lpuHnnnel geicTBust TemaoBeix MamuH. [IpeoOpasoBanusi sHepruum B
TemmoBbiX MamuHax. Koag¢unuent mnomesnoro neiictBusi TemnoBoi mammuel. L{ukn KapHo m ero
K03(pPULIMEHT MOJIE3HOTO ASHCTBHUA. DKOJOTHUECKHE MPOOIEMBI TETIIOIHEPTETHKH.

TexHn4Yeckre ycTpOWCTBAa M IMPAKTHUYECKOE NPHUMEHEHHWE: JBHUraTellb BHYTPEHHEIO CrOpaHus,
OBITOBOI XOJIOIMIBHUK, KOHIAUIIHOHED.



Jlemoncmpayuu

M3meHneHne BHyTpEeHHEH SHEPTUH Tella IIPH COBEPIIEHUH paOOTHI: BRIIET MPOOKH U3 OYTBHUIKHU O
JNEHCTBHEM C)KaToro BO3/AyXa, HarpeBaHue »ddupa B JaTyHHOH TpyOke TmyTéM  TpeHUs
(BUICOIEMOHCTPAIIHS).

M3meneHne BHYTpEeHHEH 3HEPTHUH (TEMIIEpaTyphl) Tella Py TeTuIonepenade.

OmnbIT 0 aAa0aTHOMY PACITUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOUHBI, TBUTATENS BHYTPEHHETO CTOPAHUS, PEaKTHBHOTO JBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

M3mepenue yaenbHON TENIOEMKOCTH.

Tema 3. Azpezamnsble cocmoanusa eeujecmea. Mazosvie nepexoonvl

ITapooOpazoBanne W KoHAeHcamus. McmapeHne um KumeHue. AOCOIMOTHAsT W OTHOCHTEIbHAS
BIQXHOCTh BO3AyXa. HacelmeHHBId map. YaenmpHas TeIUIOTa MapooOpa3oBaHUsA. 3aBUCHUMOCTH
TEMIIEPaTypPhl KUIIEHUS OT JTaBICHIUSL.

Teépmoe Teno. Kpucrammuaeckne n aMmopdHble Tela. AHA30TPONHS CBOHCTB KPUCTALIOB. JKuakue

kpuctawibl. CoBpeMeHHbIC MaTepualbl. [1naBlieHHe W KPUCTAIUTH3ANUs. Y eIbHas TEIIoTa MIaBlIcHHS.
Cybmumartsi.

YpaBHEeHHE TETIIOBOTO OaaHca.

TexHHUECKHE YCTPOUCTBA U MPAKTHUECKOE IPUMEHEHHE: TUTPOMETP U NCUXPOMETP, KaIOPUMETD,

TEXHOJIOTHH HOIY4YEHHsI COBPEMEHHBIX MAaTEPHaJIOB, B TOM YHCIIE HAHOMATEpUaJIOB, 1 HAHOTEXHOJIOTHH.
Lemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue IIPpY MOHMKCHHOM OaBJICHHUU.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

Habnronenue HarpeBaHus U IUIABJICHHS KPUCTAITMYECKOTO BEIIECTBA.
JeMoHCTpalus KpUcTaJlIoB.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

N3MepeHrne OTHOCUTENBbHOM BIaKHOCTH BO3AYXa.

Paznen 4. dnekTpoauHaMuka

Tema 1. Inekmpocmamuxa

OnexTpuzanusa Ten. OJeKTpuyeckuil 3apan. J[Ba Buaa aiexTpudeckux 3apsaoB. [IpoBogHuKWH,
JTUDIEKTPUKH U MTOTYTIPOBOAHUKH. 3aKOH COXPAHEHUS SIIEKTPHUUECKOTO 3apsa.

BzaumoneiictBue 3apsimoB. 3akoH Kymona. TodeuHBI 3MEKTPUYECKUAN 3apsil. DJIEKTPUUECKOE
nosie. Hanpsbk€HHOCTB AnieKTpHueckoro mnois. I[IpuHimn cynepno3uuuu 31eKTpUdecKux nojei. JInaum
HaANPKEHHOCTH JIEKTPUIECKOTO TOJIS.

Pabora cun anektpoctatnueckoro mois. Ilorennman. Paznocte mortenmuanoB. [IpoBogHuku u
JTUDIEKTPUKH B 3JIEKTPOCTaTHYECKOM Toje. JuaaekTpuieckast MpOHUIIAeMOCTb.

OnektpoémMKocTh.  KoHmeHcaTop. ONEKTpOEMKOCTh  IUIOCKOTO  KOHACHCATOpa.  DHEPTHs
3apsHKEHHOTO KOHJIEHCATOPa.

TexHn4yeckue yCTPOHMCTBA W IMPAKTUYECKOE TPUMEHEHHE: D3JIEKTPOCKOI, 3JIEKTPOMETP,
3IIEKTPOCTATHYECKAsl 3allUTa, 3a3eMJICHHE 3JEKTPONPUOOPOB, KOHAEHCATOP, KOMMPOBAIBHBIA amlmapar,
CTPYHHBII IpUHTEP.

Lemoncmpayuu

VY CTpoicTBO M MPUHIIMIT ASHCTBUSA DIEKTPOMETPA.

BsaunmMoneiicTBrue HadIEKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE TTOJIE 3aPSKEHHBIX TEI.

[IpoBOIHHKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DJeKTpocTaTuyecKas 3alluTa.

JM3IEeKTPUKH B DJIEKTPOCTATUIECKOM IIOJIE.



3aBUCUMOCTb NIEKTPOEMKOCTH INIOCKOTO KOH/IEHCATOpa OT IUIOILAAN IUIACTHUH, PACCTOSHUS MEX Ty
HUMH U JUDIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprust 3apsLKeHHOr0 KOHZIEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomsi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit Inekmpuueckuii mox. Toxku é paznuunwvix cpeoax

OJNEeKTPUUECKUH TOK. YCJIOBHUs CYIIECTBOBAHMS 3JEKTpHUECKOro Toka. Vctounuku Toka. Cuna
TOKa. [I0CTOSAHHBIN TOK.

Hampsoxenne. 3akor OMa 115 y9acTKa [emH.

DJeKTpUUYEcKoe CONPOTUBIICHHE. YIEIbHOE CONpPOTUBJIEHHE BemecTBa. llociemoBarenbHoe,
MapauieIbHOE, CMEIIAHHOE COEMHEHUE TPOBOAHHUKOB.

Pabora snexktpuueckoro Toka. 3akoH [xoyns—JIenna. MomHOCTE 3IIEKTPHYECKOTO TOKA.

ONEeKTPOABIKYIIAsl CUIa U BHYTPEHHEE CONPOTHUBICHUE HCTOYHUKA TOKA. 3aKkoH OMa 71l ITOJIHOH
(3aMKHYTOH) 3ekTprudeckoi nenu. KopoTkoe 3aMbIKaHme.

ONeKTpOHHas MPOBOJUMOCTb TBEPIABIX METAIIOB. 3aBUCHUMOCTb CONPOTHUBIEHHS METAIIOB OT
Temneparypsl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUYECKUU TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpooganku. CoOCTBEeHHAsI M IPUMECHAs TPOBOIUMOCTD MOYIPOBOTHUKOB. CBOMCTBa P—N-
nepexozna. [lonynpoBoJHUKOBbIE TPUOOPBHI.

ONEKTPHYECKUH TOK B PACTBOPAX M PaCIUIaBaX IEKTPOIUTOB. DIEKTPOIUTHYECKAS TUCCOLUAINS.
DIEeKTPOIIH3.

OnexTpuyeckuil TOK B razax. CaMOCTOSATENbHBI W HECaMOCTOSATENBHBIM pa3psan. MonHus.
IIna3zma.

TexHndyeckre ycTpolcTBa M MpaKTUUYECKOe IpPHUMEHEHHE: aMIIepMETp, BOJIBTMETP, PpeocTar,
WCTOYHUKU TOKA, JJIEKTPOHATpEBATENbHbIC TPUOOPHI, 3JIEKTPOOCBETHUTEIbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHBIICHHS, BaKyyMHBIH JHOJ, TEPMHUCTOPBHI M (OTOPE3UCTOPHI, MOIYNPOBOJAHHUKOBBIN JIHO]L,
rajJbBaHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa M HAIIPSDKEHUS.

3aBUCHMOCTH COTPOTUBIICHUS IMINHAPUYECKUX NMPOBOAHUKOB OT JJIMHBI, IUIOMIAIN TOTEPEYHOTO
CEYeHHUS U MaTepHana.

CMenianHO€ CO€IMHEHUE POBOAHHUKOB.

IIpsimoe u3mMepeHne >MeKTPoABIKYIIEH cuiibl. KopoTkoe 3aMbIkaHNEe TajJIbBaHUUECKOTO 3JI€MEHTa
Y OLIEHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBHUCHMOCTH COMPOTHUBIIEHHS METAIJIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoii pa3psit 1 IPOBOAMMOCTD BO31yXa.

OOHOCTOPOHHSSA MPOBOANMOCTD AMOAA.

Yuenuueckuii sxcnepumenm, rabopamoptule padbomol

N3ydeHne cMemaHHOro COeTUHEHNSI PE3UCTOPOB.

W3mepenne 3nekTpoABHKYIIEHN CHIIBI ICTOYHHKA TOKA U €r0 BHYTPEHHETO CONTPOTUBIICHUS.

Habmtonenue snekrponusa.

MesknpeaMeTHbIE CBSI3H

Uzyuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 kjacce ocymiecTBiseTcss ¢ y4ETOM
COJepKaTEeNIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OMOJOrMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO IO3HAHUS: SIBJIICHHE,
Hay4Hbli (akT, rumnoresa, (uU3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HaOMIOJCHHE, SKCIIEPUMEHT,
MOJIETTMPOBaHNE, MOJIENb, U3MEPEHUE.



Mamemamuka: pemeHne CUCTEMbl ypaBHEHWH, MHeWHas (QyHKIus, mapaboia, rumepbona, Hx
rpadMKu ¥ CBOWCTBA, TPUTOHOMETPHUECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'CHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIIECTBO, BEKTOPHI M UX MPOCKIIMU HA OCH KOOPHMHAT, CIIOKEHHE BEKTOPOB.

Buonocus: Mexannmdeckoe JBHXKECHUE B )KHUBOW mpupoze, auddysus, ocMoc, TErmmooOMeH KUBBIX
OpraHu3MoB (BHJIBI TEIUIONEPEIaUH, TEIUIOBOE PAaBHOBECHE), JIICKTPUICCKHUE SIBIICHHS B )KUBOW TIPUPOJIC.

Xumus: NUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHWE AaTOMOB M MOJEKYJ, MOJb BEIICCTBA,
MOJISIpHAsl Macca, TEIJIOBbIe CBOWCTBA TBEPIBIX Tel, KUJIKOCTEH M Ta30B, 3JCKTPHUECKHE CBOWCTBA
METAJIIOB, DIIEKTPOTUTUIECKAS TUCCOIHAIINS, TATbBAHUKA.

Teoepaghua: BmaxxHOCTH BO3/IyXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeusi: mpeoOpa3oBaHHE JBWKCHUH C WCIONB30BAHUEM MEXaHU3MOB, YYET TpEHUS B
TEXHUKE, TIOAIINITHUKH, UCIOIh30BaHUE 3aKOHA COXPAHCHUS UMITYJIbCa B TEXHUKE (pakeTa, BOJOMET U
JpyTHUe), IBUTaTe]Ib BHYTPEHHETO CrOpaHus, MapoBas TypOuHa, OBITOBOI XOJOIMILHHUK, KOHAHIIMOHED,
TEXHOJIOTHH TIOJIyYSHHS COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHCIIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,
JNIEKTPOCTATHYECKAsT  3allluTa, 3a3eMJICHUE JJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA MPHHTED,
3NIEKTPOHArpEBaTEIIbHbIC IPUOOPEI, JIEKTPOOCBETUTEIBHBIC TPUOOPHI, TATbBAHUKA.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA INTPOT'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenue ydyeOHOro mpeamera «®Dusnka» Ha YpOBHE CpeAHEro ooiero odpasoBaHus (0a30BBIN
YPOBEHB) JTOJKHO 00ECIIEUUTh JOCTHKEHHE CIICAYIONIMX JIHYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS ydeOHOro mnpeamera «®Dusnka» OJDKHBI OTpPaKaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUaroIInXcsl PyKOBOACTBOBATHCS C(hOPMUPOBAHHON BHYTPEHHEH MO3UIMEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHCHTAlM{, TO3UTHBHBIX  BHYTPEHHUX  YOeXKICHHH,
COOTBETCTBYIOIIMX TPAAMLIUOHHBIM LEHHOCTAM POCCHICKOr0 OOIIEeCTBa, PACIIUPEHHE >KU3HEHHOTO
ONbITA WU OMNbITA JEATEIPHOCTH B MPOLECCE PEalM3alMM OCHOBHBIX HAIIPABICHUN BOCHUTATEIBHOU
JIEATENIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpamIaHCKOro BOCHIMTAHMS

c(OPMHUPOBAHHOCTD TPAXKAAHCKOW MO3MLMH OOYYAIOIIErocsi KaK aKTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUICKOT0 O0IIECTBA;

NPUHATHE TPAJAULHOHHBIX O0IEUETOBEUYECKUX TYMAHUCTUIECKHX U IEMOKPaTHIECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO [IESTEIBHOCTh B HHTEpecax TIpakJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUH B 00pa30BaTeIbHOMN OpraHu3alym;

YMEHHE B3aUMOJACHCTBOBATh C COIMAIbHBIMA WHCTUTYTAMU B COOTBETCTBHM C MX (DYHKUHSAMHU H
Ha3HAYECHUEM;

TOTOBHOCTh K TYMaHUTApHOM 1 BOJIOHTEPCKOH EATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh POCCHICKOHN TPaKIAHCKON MACHTUYHOCTH, TATPHOTHU3MA;

LIEHHOCTHOE OTHOILUEHUE K IOCYJAapCTBEHHBIM CHMBOJAM, JOCTHMKEHHUSIM POCCUHCKHMX YYEHBIX B
o0acTi QU3UKKM U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS

c(hOpMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSA, ITHYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLIEHUBAaTh CHUTYalMl0 M IPUHUMATh OCO3HAHHBIE PEIEHHs, OPUEHTHPYSCh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M IECHHOCTH, B TOM YHUCIIE B IE€ATEIBHOCTH YYEHOTO;



OCO3HaHWE JINYHOTO BKJIa/1a B TIOCTPOEHHE YCTONYHNBOTO Oy IyIIero;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUpY, BKIIOYas O3CTETHKY HAaydYHOTO TBOPYECTBA, IPHUCYIIETO
¢u3rdIecKoi HayKe;

5) TpyioBOro BoCnuTAHUSA:

WHTEpeC K pasiudHbIM cepam mpodecCHOHABHOW NEATENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(M3MKON M TEXHUKOM, YMEHHE COBEpPIIaTh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccHu M pealn30BbIBATh
coOCTBEeHHBIE )KU3HEHHBIE TUTAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHHIO M CaMOOOpa3OBaHHMIO B 00JacTH (GU3WKHA Ha
MPOTSKEHUU BCEH KU3HU;

6) 9K0JIOrHYeCcKOro BOCIIMTAHMSI:

c(hOpMHUPOBAaHHOCTh  DKOJIOTHYECKOW  KYJIBTYPHI, OCO3HaHHE  TJO0AJFHOTO  XapakTepa
AKOJIOTHIECKUX MPOOIeM;

IUIAHUPOBAHHUE U OCYLIECTBJICHHE NECUCTBHIM B OKpYXKAIOIIEH cpele Ha OCHOBE 3HAHUA LEJei
YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHre OIbITa AESTEIHHOCTH SKOJOTHYECKOW HANPABICHHOCTH HA OCHOBE HMEIOITHXCS
3HaHWUHU 0 (hUBHKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS

c(hOpMHUPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(u3UYIEeCKON HAYKH,

OCO3HAHME IICHHOCTHM HAay4YHOW JesATeNIbHOCTH, TOTOBHOCTh B TIpollecce H3ydeHHs (QU3MKH
OCYHICCTBIIATH MPOCKTHYIO U UCCJIICAOBATCIILCKYIO ACATCIbHOCTE MHAUBUAYAJIILHO U B I'PYIIIC.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBeEpPcAIbHbIE yUeOHbIEe 1eiicCTBUS
Ba3oBble Joruveckue aeiicTBus:

CaMOCTOSITENHHO (hOPMYITUPOBAThH M aKTYaIIM3UPOBATH POOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEEIISATH eI JIeATEIIbHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUU UX TOCTHKEHIS,

BEISBIISITH 3aKOHOMEPHOCTH | ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NIECKUX SBICHUSX;

pa3pabaThiBaTh IUIAaH pEMIeHHs MPoOJIeMbl ¢ YYETOM aHAM3a MMEIOIIUXCS MaTepHalbHBIX WU
HeMaTepUANBHEIX PECYpPCOB;

BHOCHTH KOPPEKTHBHI B JIEATEIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIENISIM, OIICHUBATh
PUCKH TIOCIIEICTBUI JIEATEILHOCTH;

KOODIMHHPOBAaTh ¥  BBIIOJNHATH pabOTy B  YCJIOBUSIX pEabHOTO, BHUPTYalbHOTO |
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

Ppa3BuUBaTh KPCATHUBHOC MBIIIIJICHUEC ITPU PEIICHUHN ) KXU3HCHHBIX HpO6HeM.

ba3zoBble ucciienoBarTejbckue AelcTBUA:

BJIaACTH HaquOﬁ TepMHHOHOFHeﬁ, KIIFOUYCBBIMU ITIOHATHUAMU U METOdaMH q)HSquCKOﬁ HaYyKU,

BJIQZICTh HABBIKAMH YIEOHO-HICCIICIOBATEIHCKON M MPOSKTHON NIEATEIHHOCTA B 00JacTH (hH3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIFHOMY ITOWCKY METOJIOB pellleHHs 3a1ad (u3ndeckoro
COJACpKaHUA, IPUMECHCHUIO PA3JIMYHBIX MECTOJ0OB ITO3HAHW,

BJIAACTbL BUAAMU JCATCIIBHOCTU 110 IIOJTYYCHHUIO HOBOI'O 3HaHUWsA, €ro HWHTCPIPETAILUU,
HpeO6pa3OBaHI/IIO U TIPUMCHCHHIO B Pa3JIMYHBIX y‘-Ie6HI)IX CUTyaluax, B TOM YHUCJIC IIpU CO3JaHUU
y4eOHBIX POSKTOB B 00J1aCTH (PU3UKH;

BBIABJIATE NPUYUHHO-CJIICACTBCHHBIC CBA3M W aKTyaJIM3UPOBATH 3aJa4dy, BBIIBUTATb TUIIOTE3Y eé
peUICHUA, HAXOAWTH AapryMEHTBI MJIA AJOKa3aTCJIbCTBA CBOUX YTBer(JIeHPlﬁ, 3aJaBaTb IapaMETpbl U
KPUTEPUH PEIIECHNUS,;

aHAM3UPOBATH TONYYEHHBIE B XON€ PEIICHHUsS 3aJadd Pe3yibTaThl, KPUTUYECKH OIICHHBATH WX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX yCIIOBHSX;



CTaBHTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTENLHON JCATEILHOCTH, B TOM YHCIIE
TP N3YYEHUU (PU3UKU;

JIaBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OIICHUBATH IPUOOPETEHHBIN OITBIT;

YMeTh MIEPCHOCHUTH 3HAHUS 10 (PU3HKE B TIPAKTHUYECKYIO 00JIACTh )KU3HEACATEILHOCTH;

YMEeTh HHTETPHPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00NacTeil;

BBIJIBUTATh HOBBIEC UJICH, TIPEIaraTh OPUTHHAIBHBIC TIOAXO0/Ibl ¥ PEIICHUS;

CTaBHUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE aTbTePHATHBHEIC PCIICHUSI.

Pa6ora ¢ undopmanueii:

BJIaJICTh HABBIKAMHU TOJy4eHUS MHOOpMAIMU (PU3NIECKOTO COJEPKAHUSI U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIBHO OCYIICCTBIISATh TIOMCK, aHAJM3, CHCTEMATH3aIlMI0 W HHTEPIPETALUIO
WHQOPMAITUY PA3TUYHBIX BUAOB U HOPM MPE/ICTABICHUS;

OIICHUBATH JIOCTOBEPHOCTH HHPOPMAIIUH;

UCITIOJIb30BaTh CPEJICTBA WH(POPMAINMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPraHH3allMOHHBIX 3aJa4 C CcoONIoJcHuEM TpeOOBaHUI
OPrOHOMUKH, TEXHHKH O€30MaCHOCTH, TMTHUEHBI, PEeCypcocOEpeKeHUs, MPABOBBIX H 3TUYCCKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PH3MYECKOTO COJCPKAHHSA B pPazinuyHbIX (opMmarax ¢ y4éTOM Ha3HAUCHHS
WH(POPMAITUH U 1IETIeBOI ayTUTOPUH, BEIOUpPAas ONTHMAIBHYIO (HOPMY TPEICTABICHHS U BU3YaTU3aI[HH.

KoMMyHHKaTUBHBIE yHUBepCAJIbHBIE y4eOHbIe JeliCTBUS:

OCYIIECTBIATH OOIIEHNE HA YPOKax (PM3UKH U BO BHE-YPOUHOU JCATEILHOCTH;

pacro3HaBaTh MPeINOChIIKH KOHPINKTHBIX CUTYalluil U CMSIT4aTh KOHQIUKTHI;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BaHUEM S3BIKOBBIX CPEJCTB;

MIOHUMATh ¥ UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON U HHIUBUIyaIbHOH paboThI;

BBIOMpAaTh TEMATUKy W METOABl COBMECTHBIX MACHCTBUH C y4€TOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEH KaXKAOTO WIEHa KOJIJIEKTHBA,;

NPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPTaHM30BbIBATH M KOOPAWHUPOBATH IEHCTBUS 1O €€
JOCTIDKEHMIO: COCTAaBJIATh IUIAH JEHCTBUM, pacHpemessiTb pold ¢ YYETOM MHEHUH YYaCTHHKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOM paboThI;

OLIGHMBATh KaueCTBO CBOETO BKJIa/Ja M KaXKAOTO YJYacTHHKA KOMaHAbl B OOIIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE TPOEKTHI, OLCHWBaTh WUAEH C IO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKOW 3HAUNMOCTH;

OCYILLECTBIISITh TO3UTHBHOE CTPATEIrMYECKOE IIOBEACHHE B PA3JIMUHBIX CUTYalMAX, NPOSBITH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

PeryasiTuBHbIE YHUBepPCcadbHbIE YUeOHbIE el cTBUSA
Camoopranu3auus:

CaMOCTOSITEITEHO ~ OCYIIECTBJISATh IMO3HABATEILHYIO JIESITEIBHOCTE B 00JMacTH (QU3UKA |
aCTPOHOMUH, BBISIBIISTH ITPOOJIEMBI, CTABUTH U (OPMYTUPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOATCIIbHO COCTaBJIATh IIJIaH PCIICHUSA paC‘IéTHBIX N KadCCTBCHHBLIX 3aJa4d, IIJIaH
BBITIOJTHEHUST TPAKTHYECKOH PabOThl ¢ YYETOM MMEIONIMXCSI PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEANIOYTEHUH;

JaBaTb OLICHKY HOBBIM CUTYallUAM,

paciupATs paMKH yqe6Horo npeaMeTa Ha OCHOBEC JIMYHBIX HpeHHOLITeHI/Iﬁ;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTYMEHTHUPOBATH €0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIIICHUE;

OIICHHUBATh IPUOOPETEHHBII OTIBIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO SPYAMIUKA B 00JACTH (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTE/JIEKT:



JlaBaTh OLIEHKY HOBBIM CHTYaIMsM, BHOCHTh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBAThH
COOTBETCTBHE PE3YIIBTATOB IIETISIM;

BIIQJIeTh HAaBBIKAMU II03HABATENBHON pedIekCMH Kak OCO3HAHUS COBEPIIAEMBIX NEHCTBHH W
MBICITUTEIBHBIX TIPOIIECCOB, X PE3yIbTATOB U OCHOBAHUIA;

HCTIOJIB30BaTh MPHEMBI pehIeKCHH IS OLIEHKH CHTYAIHH, BEIOOPa BEPHOTO PEIICHNS;

YMETb OLICHUBATh PUCKH ¥ CBOEBPEMEHHO NPUHUMATH PEIICHHUS 110 X CHIKCHHUIO;

NPUHAMATh MOTUBBI M apTyMEHTHI IPYTUX TIPH aHAIN3E PE3YJIbTaTOB ACATCIbHOCTH;

NPUHAMATH ce0s, TOHUMasi CBOM HEOCTAaTKH M JOCTOWHCTBA,

NPUHAMATh MOTUBBI M apTyMEHTHI IPYTUX TPH aHAIN3E PE3YJIbTATOB ACATEIbHOCTH;

NPU3HABATh CBOE MTPABO U MPABO JAPYTUX HA OMHOKH.

B nponiecce 1oCTIKEHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IMPOTPAMMEI 110 (DPU3HUKE VIS YPOBHS
cpenHero oOmero o0pa3oBaHUs y OOYYalOMINXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIJICKT,
IpeANONIaralIni chOpMUPOBAHHOCTD:

CaMOCO3HaHHS, BKITIOYAIOIIETO CIIOCOOHOCTh TIOHMMATh CBOE AMOLIMOHAIILHOE COCTOSIHUE, BHICThH
HaTpaBIICHUS Pa3BUTHUSI COOCTBEHHOH SMOIIMOHAIEHOM cephl, OBITH yBEpEHHBIM B cele;

CaMOpETYJINPOBAHNs, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHAMATh OTBETCTBEHHOCTH 32
CBOE TIOBEJICHNE, CIOCOOHOCTH Al THPOBATHCS K AMOIMOHAIBHBIM U3MEHEHHSIM H MPOSIBISTH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTPEMIICHHE K JOCTIDKCHHUIO LIEJU M YCIIeXy, ONTHMH3M,
WHUIMAaTHBHOCTH, YMEHHUE AEHCTBOBATH NCXOMS U3 CBOUX BO3SMOXKHOCTEI;

SMIATUH, BKIIOYAIOIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHUE JPYTHX, YUUTHIBATD
€ro IpH OCYIIECTBICHUHU OOIIEHHs, CHOCOOHOCTb K COUYBCTBHIO M CONEPEKUBAHUIO;

COLMANILHBIX HABBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTH BHICTPANBATh OTHOIICHUS C APYTHMU JIFOIbMH,
3a00THUTHCS, IPOSIBIIATH HHTEPEC U pa3pemarb KOH(IUKTEI.

HPEJIMETHBIE PE3YJIBTATHI

K koH1y o0y4enus B 10 kjacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaThb
c(hOpMHPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

JEeMOHCTPHPOBATh HAa NMPHUMEPAxX POJIb U MECTO (PU3MKHU B (OPMHUPOBAHUK COBPEMEHHOM Hay4YHOH
KapTUHBI MHUpa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTWH, B NPAKTUYECKON IESITEIBHOCTH
JIIOJIEH;

YUUTHIBaTh TPAaHULBl NPUMEHEHHS M3YYEHHbIX (HU3MYECKHX MOAEJIeH: MaTepHajbHas TOYKa,
MHepLHaJIbHas CUCTEMa OTCUYETa, abCONIIOTHO TBEPIOE TENO, UACAIBHBINA ra3, MOAEIN CTPOCHUS Ia3o0B,
YKUJIKOCTEH M TBEPABIX TeJl, TOUSUHBIH AIMEKTPHUYCCKHI 3apsi/l IPH PelIeHuH (ru3ndecKrx 3ajay;

pacro3HaBath (U3NUECKHUE SIBICHUS (IIPOIECChl) U OOBSCHITH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHHUSI BEUIECTBA W AJIEKTPOJUMHAMHUKU: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEITHOE JBHKEHHE, CBOOOJHOE MaJeHHE TeN, ABIKEHHE MO OKPY)KHOCTH,
WHEpIHs, B3auMojieiicTBue Tel, nudQy3us, OPOYHOBCKOE TBUKEHHE, CTPOCHUE JKUAKOCTEH M TBEPIBIX
TeJ, W3MEHEHHe o0béMa Tenl IpH HarpeBaHWd (OXJIAKACHWH), TEIJIOBOE DPAaBHOBECHE, HCIapEeHHeE,
KOHJIEHCalus, IUIaBJICHNE, KPUCTAJUIN3alUsl, KAIIEHUE, BIAXXHOCTh BO3/yXa, IOBBIIICHUE J1aBJICHUS rasa
IIPY €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEX]Y IapaMeTpaMu COCTOSIHUS Ta3a B U30IpOLEccax,
3JIEKTPU3aLHs Te, B3aUMOJICHCTBUE 3apsII0B;

OIMCHIBATh MEXaHWYECKOE JBIKEHHE, UCIONb3ys (pU3MyYecKue BEIWYWHBL: KOOPIWHATA, MYTh,
IepEMELICHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CWIA, UMIYJbC Telda, KUHETHYECKas SHEprus,
MOTEHIIMAIbHAS SHEPTUsl, MeXaHu4ecKas paboTa, MEXaHW4eCKass MOLTHOCTh; MPHU ONMUCAHUH MPABUIHHO
TPAaKTOBATh (PM3MUYECKHI CMBICT HCIOJB3YEMBIX BEIUYWH, MX O0O3HAUCHWS M €JIWHUIIBI, HaXOIUTh
(opMyJIBI, CBS3BIBAIONINE JIAHHYIO QU3MUECKYIO BEJIMUMHY C JPYTUMH BEITUIHHAMM,

OIMCHIBATh M3y4YCHHBIC TEIUIOBBIC CBOMCTBA TEN WM TEIUIOBHIC SBJICHHS, MCHONB3YS (U3MUECKHE
BEJIMYUHBL JTAaBJICHHE Ta3a, TEMIEparypa, CpeAHss KUHETHYEeCKas JHEPIHs XaOTHYECKOTO IBMKECHUS



MOJIEKYJI, CpeTHEKBaApaTUIHas CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora
raza, ko3 uiueHT none3Horo ASWCTBUS TEIUIOBOTO JBUraTelsl; MPU OMMCAHUM IPABHIIBHO TPAaKTOBATh
¢bu3nUecKuil CMBICT HCHOJNB3YEMbBIX BEIMYMH, UX OOO3HAYEHHS W €IWHMLBI, HaxXoOuTh (HopMyIbl,
CBSI3BIBAOLINE AAHHYIO (PU3MUECKYIO BEJIMUHMHY C IPYTUMH BEIUYHHAM;

ONMCHIBATh HW3Y4YCHHBIE JJEKTPUUCCKHE CBOMCTBAa BELIECTBA U JJIEKTPUUYECKHE SIBICHUSA
(mpouecchl), uCHONB3ysT (U3MUECKUE BEIMYUHBL: DJICKTPUUECKUHM 3apsi, JIIEKTPUYECKOE IIOJE,
HanpsDKEHHOCTh MOJIsI, MOTEHLMA, Pa3sHOCTh IIOTCHIUAJIOB; IPU ONMCAHUHM IPAaBWIBHO TPaKTOBATh
¢bu3nUecKuil CMBICI HCHONB3YEMbIX BEJIMYMH, MX 0003HAu€HWs] M €AMHUIIBI, yKa3blBaThb (HOPMYIIbI,
CBSI3bIBAIOLINE AAHHYIO (PU3NUECKYIO BEIUUIHMHY C IPYTUMH BEIMUNHAMUY;

aHAJIM3UPOBATh (PU3MUECKHUE NIPOLECCH U SBJIECHUS, HUCIONb3ys (PU3MUECKHE 3aKOHBI M IPUHIUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u |1l 3akonbr HpioToHa, 3aK0H cOXpaHEHUS MEXaHHMYECKOW YHEPTHH,
3aKOH COXPAHEHMsI UMILYJIbCa, MPUHLUI CYHNEPHO3ULUM CHJI, NPUHLUI PABHONPABHs HWHEPLHAIbHBIX
CHCTEM OTCYETa, MOJEKYISIPHO-KMHETHUECKYI0 TEOPUIO CTPOCHMS BEILECTBA, I'a30BbI€ 3aKOHBI, CBS3b
cpenHell KHHeTUYEeCKOH SHEPTUH TEIUIOBOTO JABMKEHUS MOJIEKYN ¢ aOCONIOTHOW TeMIlepaTypoil, epBbIit
3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHHs SNEKTPUUIECKOro 3apsa, 3akoH Kymnona, mpu 3ToM paznuyarsb
CIIOBECHYIO (DOpMYIMPOBKY 3aKOHa, €r0 MaTeMaTH4eCKOoe BBIpAKEHHE W yCJOBHA (TpaHHIBI, 00JacT)
NPUMEHUMOCTH;

OOBSICHATh OCHOBHbBIC NPHHLMIBI OEHCTBUS MAallWH, NPUOOPOB M TEXHHUYECKHX YCTPOICTB;
pas3n4aTh ycIoBHA UX 0€30IaCHOTO UCIIONB30BAHMUS B IOBCEJHEBHOM )KHU3HU,

BBINIOJIHATh JKCHEPUMEHTHl IO HCCICNOBAHUIO (U3UYECKUX SBJICHUH M MPOLECCOB C
WCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX W3MEpPEHHI, NpU 3TOM (OpPMYIHPOBaTh NpolieMy/3agady H
THIIOTE3y Y4eOHOTO SKCIEpHUMEHTa, cCOOMpPaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000py10BaHUs, POBOIUTD
OTIBIT U (POPMYITHPOBATH BBHIBOIBI;

OCYWECTBIIATEL MPAMBIC W KOCBCHHBIC H3MEPCHUSA (1)H3PI‘{€CKI/IX BCJIMYUH, IIPpU 3TOM BI)I6I/IpaTI)
ONTUMAaNIbHBIN CHOCO6 U3MEPCHHA W HCIIOJIb30BaTh MU3BCCTHBIC MCETOABLI OILCHKU HOFpeHIHOCTCfI
WU3MEPEHUN;

HCCJICI0BAThL 3aBUCUMOCTHU MEXKAY (1)I/I3I/IT-IGCKI/IMI/I BCJIMUYMHAMU C HMCIOJB30BAHUCM MPAMBIX
WU3MEPEHHH, TIPY 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI TIOIYUYEHHOMN 3aBHCUMOCTH
(l)I/ISI/I‘IeCKI/IX BCJIMYHUH B BHUJIC Ta6.HI/IH u I‘pa(I)I/IKOB, JCJIaTh BBIBOJbI 11O PE3YyJIbTaTaM HCCICAOBaHUA,

coOmoarh npaBuia 0e30MacHOro Tpyla MpU MPOBEJIEHUH HCCIEAOBAHWH B pamMKax ydeOHOro
IKCIEPUMEHTa, Y4eOHO-HCCIIEZIOBATENIbCKOW W MPOEKTHOH  JICSITENBHOCTH C  HCHOJBb30BaHHEM
M3MEPHUTETBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBAHUS;

pemarh pacdyéTHbE 3aJla4d C SBHO 3aJaHHOW (DU3MYECKON MOJIENBIO, MCIOJB3Ys (U3MUECKUE
3aKOHbI W MPWHIMUIIBI, HA OCHOBE aHalin3a YyCJIOBUA 3ada4du BBIGI/IpaTL (bI/ISI/I‘IeCKYIO MOJECIb, BBIACIATH
(u3MYECKUE BEIUYHMHBI U (hOPMYJIbI, HEOOXOAUMBIC i €€ PEIICHHUs, IIPOBOIUTh PAcU€Thl U OLCHUBATH
peanbHOCTh MOJTYYEHHOTO 3HaYCHHUST (PU3MUSCKON BETUUUHBI;

peuiatb Ka4YC€CTBCHHBLIC 3adayu: BBICTpAanMBATh JIOTHUYECKHU HCIOPOTUBOPCUYUBYIO ILCIOYKY
paccyXIeHuH ¢ OIIOPOH Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (DU3MUYECKUE SIBJICHUS;

HCIIOJIB30BaTh IMPU PCIICHUU yqe6HI)IX 3aga4 COBPEMCHHBIC I/IH(i)OpMaHI/IOHHI)Ie TEXHOJOTNNU 1A
MIOWCKA, CTPYKTYpPUPOBAHHWS, WHTEPNPETALUMH W TPEACTAaBICHUS YUYeOHOH W Hay4YHO-TIOMYJISIPHOM
MHQOPMAaLUK, IOJYYCHHOW W3 Pa3lWYHbIX HCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH IOJIy4aeMYyIO
MH()OPMAIHIO;

NPUBOJIUTH MPUMEPHI BKJIA/la POCCHUICKUX MU 3apyOeXHBIX Y4EHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWA MO0 (PU3MKE B TOBCEJHEBHOHM >KU3HHM U1 oOecreueHHs
Oe3omacHOCTH TMpH OOpallleHMH C NpUOOpaMd W TEXHUYECKUMH YCTPOMCTBAMHM, JUIS COXPaHEHUS
3]I0pOBBS U COONIOICHUS HOPM HKOJIOTMYECKOTO TOBEICHHS B OKPYKAIOLIEeH cpeae;

paboTaTh B Tpymie C BBIIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX pPOJIEH, MIaHUPOBAaTh PadbOTY
TPYMIIBL, PAaOHAIBHO PACIpeneNiaTh OOSM3aHHOCTH M IUIAHHPOBAThH NESATEIBHOCTh B HECTaHIApPTHBIX



CUTYyaIUsX, aJICKBATHO OIICHUBATDH BKIIAJI KAXKJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE pACCMaTPUBACMON
MPOOJIEMBI.









TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
. 1
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Ne i/ Tema YpoKa K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanble
Bcero U3y4YeHUs
padoThbI padoTbI pecypcbl
®usuka — Hayka O PUPOJE.
1 Hayunblie MCT(}),;I(I)I HOEHfHIiI 1 bubmorexa [JOK
04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero MUpa
Poab u mecTo pusuku B
OPMHPOBAHUH COBPEMEHHOM
2 Ea}rl)qﬁolj?l KApTUHBI nfnpa B 1 bubmorexa IOK
. ’ 08.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATETbHOCTH
Ioaen
MexaHn4eckoe JBHKEHUE.
3 OTHOCHUTENIBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
nemwkenus. [lepemenienue, 11.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bubnuoreka [IOK
JBIKCHUE 15.09.2023  https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE PSIMOJIMHEITHOE 1 bubnnorexka [JOK
JIBHDKEHUE 18.09.2023  https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHre. Y CKopeHue 1 bubnmuorexa [JOK
CcBOOOIHOTO MAJECHUS 22.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe 1BUXeHHE.
7 I[I]:I/I)KCHI/IC MaTepianLHoﬁ TOYKH I10 1 bubmorexa HOK
25.09.2023  https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [IpuHUIKIT OTHOCUTENBHOCTH 1 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

lanunes. MHepuuanbHbIe CHCTEMBI 29.09.2023 = https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akoH HproToHa
Macca Tena. Cuna. [Ipunuun
9 CYTIEPIIO3HIINH CHIIL. BpTOpIéﬁ 3aKOH Bu6mnorexa LIOK
. 02.10.2023  https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuanbHON TOYKA
10 Tperuii 3akon Herotona s bu6mmoreka [IOK
MaTepHaIbHBIX TOUEK 06.10.2023  https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.
11 Cuia T}DKGCTI;/)I. [TepBas bubmmorexa LIOK
09.10.2023  https://m.edsoo.ru/ff0c3d00
KOCMHUYecKasi CKOPOCTb
Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Cuna Tpenus. Koaddumnuent bubnuorexa [JOK
12 Tpenus. Cuiia CONPOTUBIICHUS TIPU 13.10.2023 https://m.edsoo.ru/ff0c3el8
JBWKEHUHU TeJa B )KUIKOCTH WU " https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTensHOE U BpaIiaTeaIbHOe
13 JBIKEHUE a0COIIOTHO TBEPIOTO bu6mmoreka [IOK
Tena. MomeHT cuibl. [1lnedo cuiibl. 16.10.2023  https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBecHs TBEPAOTO TeNa
14 YerBepTHas KOHTpOJIbHAs paboTa 90.10.2023
NMnynbsc MmaTepralbHONM TOYKH,
15 CUCTEMBI MaTepUAIBbHBIX TOUEK. bubnmoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI 23.10.2023  https://m.edsoo.ru/ff0c43d6
UMITYJIbCa. PeakTHBHOE JIBIYKEHUE
PaGoTta u MOIITHOCTH CHITBIL.
16 KI/IHCTI/I‘ICCK:;[I SHEprus bubmorexa HOK
27.10.2023  https://m.edsoo.ru/ff0c4502

MaTepuaabHOW ToUkH. Teopema 00



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

N3MEHEHUN KMHETHYCCKON OHCPIrun

17

[loTenuumanpHas SHEPTHUsL.
[ToTeHunanpHas 3HEPIUsl yIpyro
nepopMUPOBaHHON NPYKUHBIL.
[ToreHmanpHas 3Heprus Teina
BOJIM3H IOBEPXHOCTH 3eMITH

10.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

IloTennmanesHele U
HENOTCHIUAJIbHEIC CHIIBL. CBS3b
pabOThI HEMOTCHIIUATBHBIX CHJI C
M3MEHEHHEM MEXaHHYEeCKOM
SHEPTUU CUCTEMBI T€Jl. 3aKOH
COXpAaHEHUS MEXaHUYECKOMN
SHEpPruu

13.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3BMEHEHUEM MEXAHUYECKOU
SHEPTUHU Tejla Ha IpUMepe
pacTsKEHUs PE3UHOBOTO KIyTa)

17.11.2023

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

20.11.2023

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

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Audpdysus

Xapaktep JBUKEHUS U
B3aMOJECUCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX Tl

24.11.2023

27.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c4dc?



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

23

Macca monekyn. Konuuectso
BemiecTBa. [locrosHnas ABoraapo

01.12.2023

24

25

26

27

TemnnoBoe paBHOBECHE.
Temneparypa u e€ usamepeHue.
[Tkana remneparyp Llenbcus

WUneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomtoTHas TemrepaTypa Kak
Mepa CpeIHeN KUHETUYECKOM
SHEPTUH JIBU>KEHHS MOJIEKYII.
YpaBHenue MeHeneena-
Kianeiipona. 3akon /lansToHa.
["a30BbIE 3aKOHBI

YeTrBepTHas KOHTpOJIbHAs paboTa

08.12.2023

11.12.2023

15.12.2023

18.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubmuoreka [JOK
https://m.edsoo.ru/ffOc511e

28

JlabopartopHnast pabota
«MccneqoBanne 3aBUCUMOCTH
MeX1y apaMeTpaMu COCTOSHUS
pa3peKEeHHOTO Ta3a

22.12.2023

29

30

W3onpoueccs! B UI€aIbHOM Ira3e U
UX rpaguueckoe npecTaBiIeHue

BHyTpeHHss sHEprus
TEPMOJUHAMUYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHHS.
KonuuecTBo TemnoTs! u padora.
BnyTtpennss sneprus
OJIHOATOMHOT0 HJICaIbHOT'O Ta3a

25.12.2023

29.12.2023

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunael Terionepenaun

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

12.01.2024  https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTH BEIIECTBA.

39 KonunyecTBo TeImioTs! npu bubmumoreka [IOK
Terionepeaye. AauadaTHbIin 15.01.2024  https://m.edsoo.ru/ffOc5c36
rporecc

33 [TepBblii 3aKOH TEPMOAMHAMUKHI U bubmuorexa [JOK
€ro MpUMEHEHHE K U30IpoIieccam 19.01.2024  https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporieccoB B

34 an/Ip(I))I[e. Bropoit IB)aI];IOH Bubmmorexa LIOK

22.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKU
[Tpunun nevicreus u KI1
35 Teljmollioﬁ f\I/IaIHI/IHI)I. HI/IKJII[KapHO " Bubmiorexa LIOK
26.01.2024  https://m.edsoo.ru/ff0c600a
ero KII]
DKoIOTHYeCKHe TPOOIEeMbI

36 TeriosHepreTuku. O0o0Iaronmii bubnnoreka [JOK
ypok «MonekynspHas Qpu3mka. 29.01.2024  https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKH
KonrtponbHas pabora no Teme

37 <<MOJ'IpeKyJ'I$Isz$I ¢usnuka. OCHOBBI bubmmorexa LIOK

02.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKN»

38 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka [IOK
Vicnapenue u KumneHue 05.02.2024  https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS M OTHOCUTEIbHAS

39 BJIXKHOCTh BO3yxa. HackleHHbIN bubmorexa HOK
ap 09.02.2024  https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u

40 aMOI;l;)HHe Teﬂa.iHI/ISOTpOHI/ISI Bubmiorexa LIOK

12.02.2024  https://m.edsoo.ru/ff0c65f0

CBOWCTB KpHUCTAIIOB. JKuakue



https://m.edsoo.ru/ff0c5c36
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
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

kpuctaiabsl. CoBpeMEHHbIE
MaTepHabl

[InnaBnenue n KpUCTATUIU3ALIMSL.

41 VY nenbHas TEIoTa IIaBICHUS bubmorexa LIOK
8 ' 16.02.2024  https://m.edsoo.ru/ff0c6708
Cybnumarust
bu6mmoreka [IOK
4 YpaBHeHie TeMIOROro Gasarca 19.02.2024 https://m.eds00.ru/ff0c6820
o | o S
PIL 8 P 26.02.2024  https://m.edsoo.ru/ffOc6bcc
3aps/10B
| e m—
HIYHPOBOA ' 01.03.2024  https://m.edsoo.ru/ff0c6bcc
COXpPaHEHHMS IEKTPUUECKOT0 3apsijia
o | oot
YIOHE. HCKIP 04.03.2024  https://m.edsoo.ru/ffOc6ced
3apsn
46 YeTrBepTHas KOHTpOJIbHAs paboTa 11.03.2024
Hanpssk€HHOCTB AIIEKTPUYECKOro
47 nons. [IpuHnmn cynepnosuuuu bubnuoreka [IOK
ANEKTPUYECKUX Toel. JInHum 15.03.2024  https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
I
O, FIOTCHIHAL, TSRS 18.03.2024  https://m.eds00.ru/ffOc6700
IIOTEHIIMAJIOB
B meempocrmecnone, BuGmonexa LIOK
P ' 22.03.2024  https://m.eds00.ru/ff0c7018

HI/I3H€KTpI/I‘—IeCKa$I IMPOHUITACMOCTD



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

50

OnexrpoémkocTs. Konnencarop

01.04.2024

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

o1

52

53

54

55

DNeKTPOEMKOCTD MIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOT0 KOHJIEHCaTopa

JlabGopaTopHas padora "M3mepeHue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMnI eiCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMHPOBAILHOTO
amnmapara, CTpyHHOT0 IpUHTEPA.
DneKTpocTaTHuecKas 3alluTa.
3azemIieHue AIeKTPOIpPrUOOPOB

DNEeKTPUYECKHUM TOK, YCIOBHS €r0
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna Toka. Hampsixenue.
Conporusnenue. 3akon Oma Jist
ydacTka 1enu

HOCJ’IG,[[OB&TCJ'ILHOG, napaJiiieJIbHOC,
CMCIIaHHOC COCIMHCHUC
IMPOBOAHUKOB.

05.04.2024

08.04.2024

12.04.2024

15.04.2024

19.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

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

56

Jlaboparopnast padota «3yuenue
CMEIIIaHHOTO COCIMHCHHUS
PE3UCTOPOBY

22.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

58

PaboTa 1 MmomHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

3akoH OMa 11t MOJTHOM
(3aMKHYTOI) 3JIEKTPUUECKON LIETIH.

26.04.2024

29.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Kopotkoe 3aMbIkanue.
JlabopaTopHas paborta «3mepenue
OJIC uCcTOYHHMKA TOKA U €TO
BHYTPEHHETO COIPOTHUBICHUS

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAJJIOB. 3aBUCUMOCTD

59 COTPOTHUBJICHUS METAJIJIOB OT 03.05.2024
Temreparypbl. CBEpXIpOBOIMMOCTh

60 DNEeKTPUUYECKHUI TOK B BaKyyMe.
CBoIiCTBA JIEKTPOHHBIX MTYYKOB 06.05.2024
[TomynpoBOIHUKH, HX COOCTBEHHASI

61 Y TIPUMECHAs TIPOBOJMMOCTb. bubnnoreka [JOK
CaoiicTBa p—N-niepexoa. 10.05.2024  https://m.edsoo.ru/ffOc84ae
[TosrympoBOTHUKOBEIE PUOOPHI
DNEeKTPUUECKUN TOK B pacTBOpaX U

62 pacrmiiaBax 3JIeKTPOJIUTOB. 11.05.2024 bubnunorexa [JOK
DNEeKTPOTUTHYECKAS TUCCOIHAITHUS. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DNEeKTPUUECKU TOK B Ta3ax.

63 CamocTosTebHbIN U bubmuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psil. 13.05.2024  https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuueckue mprudopsl 1

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnmoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU 14.05.2024  https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH

65 O6o0maromuii ypok bubnmuotexa [JOK
«DQNEeKTPOIMHAMUKAY 17.05.2024  https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

KonrponsHas pabora o teme

66 «Qnektpocraruka. [locTosTHHBIN 1 bubmuorexa [JOK
AJIEKTPUUECKHUIT TOK. TOKH B 20.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

PezepBHbiii ypok. KonTposbHas
67 paGOI;a o TZf/Ie ’ 1 bubmiorexa LIOK
21.05.2024  https://m.edsoo.ru/ff0c8c56
"OnexkTpoguHamMuka"

68 PezepHblit ypok. O6o0maromnmii 1 bubnnorexa [JOK

ypok o Temam 10 kiacca 25.05.2024  https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






