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INOACHUTEJIBHAS 3AIINCKA

[TporpamMma no ¢usnke 6a30BOro ypoBHsI Ha ypOBHE CpEAHEro odiero oopa3oBaHus pa3paboTaHa
Ha OCHOBE TOJIO)KEHHMH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEIIbHOMU
nporpammbel, mnpenacraBieHHbix B ®I'OC COO, a Ttakxke ¢ yuérom cenepanbHoil paboueit
IporpaMMbl BOCIMTaHHS M KOHIENLIMM MpenonaBaHus ydeOHoro mnpenmera «@Pusuka» B
oOpa3oBaTenpHbIX  opraHum3zauusx Poccuiickoii ~ ®denepauuu, peanu3yoOIUX  OCHOBHbBIE
o0pa3oBaTeabHbIe IPOrPaMMBI.

ConepxaHue nporpaMmbl 1o (U3MKE HampaBieHO Ha (HOPMHPOBAHHE €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOydaromuxcs 10—11 kmaccoB npu oOydeHHH uX (Qu3uke Ha 6a30BOM ypoBHE Ha
OCHOBE CHCTEMHO-EATEIbHOCTHOrO 1oaxoaa. IIporpaMma no ¢usmke COOTBETCTBYET TPEOOBAHUAM
®I'OC COO k nnaHupyeMbIM JHMYHOCTHBIM, NPEAMETHBIM M METalpEeIMETHBIM pe3yJbTaTaM
o0yueHus, a TaKKe YUUTHIBAET HEOOXOIMMOCTh peanan3alii MEXIPEAMETHBIX CBA3CH (QU3UKU C
€CTeCTBEHHO-HaYYHBIMU YU4eOHBIMU MpeaMeTaMu. B Hell onpenensioTcss OCHOBHBIE 1IEIH U3y4YeHUs
¢u3uKu Ha YpOBHE cpeaHero obiiero oOpa3oBaHUs, MIAaHUPYyEMble Pe3ylbTaThl OCBOCHHUS Kypca
(U3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

o IUIAHUPYEMbIe pPe3yJbTaThl OCBOEHHUS Kypca (M3MKH Ha 0a30BOM YpPOBHE, B TOM 4YHCIIE
peaMeTHBIE Pe3yIbTaThl 10 TOAaM O0Yy4EeHHUS;
. comepkanue yueoHoro npeamera «Ou3uka» mo rogam o0 ydeHusl.

®du3nka Kak Hayka O Hauboiee OOMMX 3aKOHAX MPHUPOAbI, BBICTyMass B KAadeCTBE y4eOHOTO
npeaMera B UIIKOJIE, BHOCHT CYILECTBEHHBIH BKJAJ B CUCTEMY 3HaHHMH 00 OKpYy)KamoleM MHpeE.
[IkonpHBIH Kypc OHM3UKH — CHCTEMOOOpPa3yIOUMHA JUIsl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJbKY (PU3MUYECKUE 3aKOHBI JIEKAT B OCHOBE IPOIECCOB M SIBICHHUH, N3y4aeMbIX
XUMHEH, Ouonoruen, ¢usuueckoil reorpadueil u acrpoHomueid. lMcmonp3oBaHue M aKTUBHOE
npUMeHeHue GU3NYECKUX 3HAHUM ONpeieNsieT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOTHIl B
cdepe 3HEepreTukH, TPaHCIOPTa, OCBOESHHUS KOCMOCa, MOJYyYEHHsI HOBBIX MAaTEPUAJIOB C 3a/1aHHBIMU
cBOMCTBaMHU U Apyrux. Mizyuenune Gpu3nKu BHOCUT OCHOBHOHM BKJIaJ B (JOpMUpPOBaHHE €CTECTBEHHO-
HAYYHOM KapTHHBI Mupa oOydaroumxcs, B (popMUpOBaHHE yMEHUH NPUMEHSATh HAYYHBIH METOH
MIO3HAHUS NPH BHIMOJIHEHUH UMH YUEOHBIX UCCIIETOBAHHM.

B ocHOBY Kypca ¢pu3uKu 1151 YpOBHS CpeHero oouero oopa3oBaHus MOJIOKEH Pl Uael, KOTOpbIe
MO>KHO PacCMaTpUBAaTh KaK MPUHIIUIIBI €T0 MTOCTPOCHHUS.

Hoes yenocmumocmu. B COOTBETCTBHUM C HEH Kypc SIBISIETCS JIOTHYECKH 3aBEpIIEHHBIM, OH
COIEP)KUT MaTepHall U3 BCEX pPasleNoB (U3MKH, BKIIOYAECT KAaK BOIMPOCHI KJIACCHYECKOH, TaK U
COBPEMEHHOU (PU3HKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM C HeW Marepuan Kypca (u3MKd OOBEAMHEH BOKPYT
¢usnueckux teopuil. Benymum B kypce sBisiercss popMupoBaHUe MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSX MaT€puH, BELIECTBE U T0JIE.

Hoes eymanumapuzayuu. EE peannszanus NpeAnosiaraeT HCMOJIb30BaHUE TI'yMaHUTApHOTO
noteHiuana (pu3nuecKoil Hayku, OCMBICIICHUE CBS3M Pa3BUTHS (U3UKU C Pa3BUTUEM OOILECTBA, a
TaKK€ C MUPOBO33PEHYECKUMU, HPAaBCTBEHHBIMU U IKOJIOTMYECKUMU MTPoOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypce Gpuszuku npeanosaraeT 3HaKOMCTBO C IIHPOKUM KPYIoM
TEXHUYECKUX U TEXHOJIOTMYECKUX NMPHIIOKEHUH N3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonozuzayuu peanu3yercs: MOCPEACTBOM BBEIEHHS JIEMEHTOB COAEP)KaHUs, MOCBSIIEHHBIX
HKOJIOTMYECKUM Tpo0JieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C pPAa3BUTHEM TEXHUKH U
TEXHOJIOTMM, a Takke OOCYXJIeHus MpobJieM palUOHAIBHOTO IMPUPOAOIOIB30BAHUS U
HKOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (U3MKU Ha YPOBHE CpelHEro o0IIero o0pa3oBaHMs SIBISIFOTCS
¢uznyeckne Teopuu ((GopMUpOBaHHE IMPEICTABICHUNH O CTPYKType IOCTpOeHHUs (pU3nuecKoi
TEOpHUH, PO (PYHIaMEHTAJIbHBIX 3aKOHOB M MPUHIMIIOB B COBPEMEHHBIX IPEICTaBICHUSIX O
IpUpoOJE, TPaHMUIIAX NPUMEHUMOCTH TEOPUM, AJI1 ONMCAHMSI E€CTECTBEHHO-HAY4YHBIX SIBICHUH U
MIPOIIECCOB).

CuHcTeMHO-IeSTeIbHOCTHBIM MOAX0A B Kypce (U3MKK pealu3yeTcss Mpexae BCero 3a Ccuér
OpraHu3alM SKCIEpUMEHTAJIbHON JeATeNIbHOCTH oOydaroumxcs. [lnsg 6a3oBoro ypoBHS Kypca



GU3UKU — 3TO MCIOIB30BAHUE CHUCTEMBbl (PPOHTAJIBHBIX KPATKOBPEMEHHBIX AKCHEPUMEHTOB U
nabopaTOpHBIX paboT, KOTOphle B MporpamMme Mo ¢GU3MKEe OOBEIMHEHBI B OOIIMHA CIIHMCOK
YYCHHUYCCKHX IPAKTHUYECKUX pPaboT. BhimeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
OPOBOAUMBIX JUIsI KOHTPONS W OIEHKH, OCYIIECTBIISIETCS Yy4YaCTHHKAaMU 00pa30oBaTEebHOTO
mpolecca UCXOoJs U3 OCOOCHHOCTEH IMIaHMPOBaHUS U OcHalleHHsl kaOuHera ¢usuku. [Ipu 3Tom
o0ecrieurBaeTcsi OBJIAJCHUE OOYYalOIIMMUCS YMEHUSIMU IIPOBOJUTh KOCBEHHbIE H3MEpEeHHUs,
UCCIIEZIOBAHUS 3aBUCHUMOCTEHl (M3MYECKUX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO TIPOBEpKe
MPEIOKEHHBIX THITOTE3.

bonblioe BHMMaHME yIENSETCS PELIEHHIO PAacd€THBIX M KauyeCTBEHHBIX 3anad. Ilpu stom s
pPacy€THBIX 3a/Ja4 TPHOPUTETOM SIBJISIOTCS 3a7add C SIBHO 3aJaHHON (U3WYECKOW MOJENBIO,
MO3BOJIAIOIME MTPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOrO pasjena Kypca,
TaK U UHTErpUpys 3HAHUS U3 Pa3HBIX pa3zenoB. /[ KadeCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBJISIO TCS
3aJaHusl Ha OOBSICHEHHE MPOTEeKaHusl (PM3NYECKUX SIBJICHUN U MPOLIECCOB B OKPY)KAIOIIEH KHU3HHU,
Tpebyromue BbI0opa (hru3nyeckoil Mojenu AJig CUTyalluy IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorsBerctBun ¢ TpeboBanusMu PI'OC COO k MaTepuanbHO-TEXHMYECKOMY O00€CHedeHUIO
y4eOHOro mporecca 6a30BbIi YPOBEHb Kypca (PU3UMKH Ha ypOBHE CpeIHEro oOIero oopa3oBaHUs
JOJDKEH M3y4yaTbCsl B  YCIOBHUSX IPEAMETHOro KaOuHeTra (U3MKM MIM B YCIOBMSX
MHTETPUPOBAHHOIO KaOWMHETa MpPEeIMETOB €CTeCTBEHHO-Hay4yHOro IMKkia. B kabunere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe JabopaTopHOoe 000pyAOBaHWE /Ui BBIOJHEHHUS YyKa3aHHBIX B
nporpamme no GU3MKe YIeHUYECKUX MPaKTHIECKUX padoT U JEeMOHCTPallMOHHOE 000pyI0BaHHUE.
JemoHcTpannonHoe o0opyaoBaHue (OpMUPYETCS B COOTBETCTBUU C NPUHIUIIOM MUHUMAJbHON
JIOCTaTOYHOCTU U 00€CIeYnBaET OCTAHOBKY NEPEUUCIIEHHBIX B IPOrpaMMe 10 (PU3UKE KIFOUEBBIX
JEMOHCTpAallMi Il MCCIENOBAaHUS M3yYaeMbIX SIBJICHUH M MPOLECCOB, HMIHUPUUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHI.

JlaGopaTopHoe 00OpyJIOBaHHE JUIsI YYCHHUYECKHX IPAKTHUECKUX paboT (opMHpyeTcs B BHUJC
TEeMAaTHYECKUX KOMILIEKTOB U o0ecrneurmBaeTcs B pacuy€re OJHOrO KOMIUIEKTa Ha JBYX
oOyyaronxca. TeMaTHdyeckue KOMIUIEKTH J1abopaTOpHOro o00OpydOBaHUS JOJDKHBI OBITh
MOCTPOEHBl HAa KOMILJIEKCHOM HCIIOJIb30BAHMM AHAJOTOBBIX M LU(POBBIX MPHOOPOB, a TakKke
KOMITBIOTEPHBIX H3MEPUTENHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUIA.

OCHOBHBIMH LIEJSIMU H3y4deHUs (PU3UKH B 00IIEM 00pa30BaHUH SBISIOTCA:

o (dbopMupoBaHUE MHTEpEca U CTpPEeMJICHHs] O0y4aloUMXcsi K HAyYHOMY H3YyYEHHUIO MPUPOJIHI,
pa3BUTHE UX UHTEIUIEKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

. pa3BUTME  TPEACTaBICHMH O HAyyHOM METOJA€ IO3HaHHd U (opMHpoBaHME
UCCJIEZI0BATEIbCKOrO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

. dbopMupoOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa HM3y4yeHHUS OCHOB CTPOCHHUSA
MaTepuu U pyHAaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

o (hopMuUpOBaHUE YMEHHIH OOBSCHSTH SIBJCHUS C HCIOJb30BaHUEM (PU3UYECKUX 3HAHUM U
Hay4YHBIX 10Ka3aTeJbCTB;

. (dbopmMupoBaHue MPEICTABICHUNA O pou (PU3UKHU NI Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,

TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHne ITHX Iieliell 00ecreunBaeTcsl pelIeHHEeM CIESIYIOIIMX 3a/la4 B MPOIECCe U3YUCHUS
Kypca (UMK Ha ypOBHE CPEAHEro 00111ero o0pa3oBaHus:

. MPUOOPETEHUE CHUCTEMBbl 3HAHUK 00 O00mMX (QHU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOUAs MEXaHUKY, MOJICKYJSIPHYIO (H3HKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3HKY U
AIIEMEHTHI aCTPODU3UKH;

. (hopMHUpOBaHUE YMEHUN MPUMEHSTh TEOPETUUECKUE 3HAHUS Ui OOBSICHEHHS (DU3HMUECKHX
SIBJICHUW B TIPUPOJIC U LIS IPUHATUS MTPAKTUYECKUX PEIICHUI B ITOBCEIHEBHOM KU3HHU;
. OCBOEHHE CIIOCOOOB PEIICHHS PA3NMYHBIX 3a7a4 C SBHO 3aJaHHOW (DU3MYECKOi MOJeibio,

3a7a4, TO/PAa3yMEBAIOLIMX CaMOCTOSTENbHOE Co3JaHue (u3ndeckol MoJenu, aJeKBATHOM
YCIIOBUSIM 3a/1a4H;

. MIOHMMaHHE (QU3NYECKUX OCHOB U MPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB, UX BIMSHUSA HA OKPYKAIOILYIO CPEAY;



o OBIIQJICHHUE METOJAAMH CaMOCTOSTENIbHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3HUECKUX
OKCIEPUMEHTOB, aHajW3a W UWHTEpIpeTalud WH(POPMALUHU, OIpeNeNeHUs TOCTOBEPHOCTH
MOJyYEHHOT'O PE3ybTaTa;

o CO3/IaHHE€ YCIIOBUH JUIsl Pa3BUTHS YMEHHH HPOEKTHO-HCCIIEN0BATENbCKONW, TBOPUECKON
JeSITENIbHOCTH.

Ha u3ydenue ¢usuku (0a30BbI YpPOBEHb) HAa YPOBHE CPEAHEro OOIIEro oOpa3oBaHUs OTBOIAUTCS
136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipemmaraemeiii B mporpamMme 1mo (¢u3MKe TepedeHb TabOopaTOpHBIX M MPaKTHUYECKHX padoT
ABIISIETCS. PEKOMEH/JOBaHHBIM, YUUTEJIb JIelaeT BHIOOP MPOBEACHUS 1Tab0opaTOPHBIX pabOT U OMBITOB
¢ Y4€TOM MHAUBHUIyaJIbHBIX OCOOCHHOCTEH 00y4aronmXxcs.

COJAEPKAHUME OBYUYEHUSA

10 KJIACC

Pa3nen 1. @®u3uka 1 MeTO/IbI HAYYHOT'O MIO3HAHMUSA

duszuka — Hayka o npupone. Haydnele Meromsl mo3HaHUs OKpysKawomero Mupa. Poib

HKCIEPUMEHTA M TEOPUHU B IIPOI[ECCE MMO3HAHUS IPUPOJIBL. DKCIEPUMEHT B (PUBHKE.
MogenupoBanue pU3NYECKUX SIBICHUN U mporeccoB. Hayunbie runore3sl. Puznyeckue 3aKOHbI U
Teopuu. [ paHUIIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [[pUHIIUTT COOTBETCTBHS.

Posie 1 MecTo U3k B pOpMUPOBAaHMHM COBPEMEHHON HAY4YHOH KapTHHBI MHUpA, B MPAKTUUYECKOU
NEATEIbHOCTH JIIOICH.

Jlemoncmpayuu

AmnanoroBsie 1 HU(POBBIE U3MEPUTETHHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pa3znesn 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe nBHKeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOro JBHMKEHHs. Cucrema OTCUéra.
Tpaexropus.

[Tepemenienue, CKOpOCTh (CpeAHsISi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepruaIbHON
TOYKH, MX MPOEKIUM HAa OCU CHUCTEeMBl KoopAuHAT. CIOXKEHHE NepeMEIlEeHUH U CI0KEHHE
CKOpPOCTEH.

PaBHOMepHOE 1 PaBHOYCKOPEHHOE MPSMOJIMHEITHOE ABMKEeHUE. | paduKku 3aBUCMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHMS], TYTH U NIEPEMEIICHUS MaTEPUATBHON TOUYKU OT BPEMEHH.

CBoboaHoe najzieHre. Y cKkopeHrne CBOOOIHOTO MaIeHHS.

KpuBonuneitHoe nBukeHue. [[BrkeHne MaTepualbHOW TOYKH IO OKPYKHOCTH C IOCTOSTHHOH IO
MOJYJIF0O CKOPOCTbIO. YTIJIOBas CKOPOCTb, JMHEHHas CKopocTb. Ilepuox m uactora oOpaieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHUE.

TexHuueckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CHUIOMETp, IBHXKCHHE CHapsIOB,
LENIHbIE U pEMEHHBIE TIEpelayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, HILTFOCTPALUS KUHEMATHYECKUX XapaKTePUCTUK JBUKECHHUS.
[TpeoOpazoBaHue IBUKEHUH C MCIIOJIB30BAHUEM IPOCTHIX MEXAaHU3MOB.

ITanenue Ten B BO3yXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue neuxeHust Tena, OpoLIeHHOr o Mo/ YIJIoM K TOPU30HTY U T'OPU30HTAJIBHO.

H3mepenrne yckopeHus: CBOOOTHOTO MaIeHusl.

HamnpaBnenue ckopocTd pu IBMKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3y4yeHre HEpaBHOMEPHOI'O ABUKEHUS C LIEIbI0 ONPENEICHUS MTHOBEHHOW CKOPOCTH.
HccenenoBanue COOTHOIIEHUS MEXKY Ty TSIMHU, TPOMEHHBIMH TEJIOM 3a IIOCJIE0BAaTEIbHbIE PAaBHbBIE
IIPOMEXYTKH BPEMEHH ITPH PABHOYCKOPEHHOM JBUKEHUU € HAYAJIBHOM CKOPOCTHIO, pABHOM HYIIIO.
W3y4yeHune nBMKEHUS MIapyKa B BA3KOH KUAKOCTH.

N3yuenue nBUKEHNUS Tena, OpOLIEHHOI 0 TOPU30HTAJIBHO.

Tema 2. /lunamuka

ITpunnun otHocutensHocTH [Namites. I1epselii 3akoH HeroTona. HEpHHanbHbIE CUCTEMBI OTCUETA.
Macca tena. Cuna. Ilpunuun cymepno3unuu cuil. Bropoi 3axkoH HeroToHa s MatepuaibHOM
ToukH. Tperuii 3akoH HproToHa 1111 MaTepuaIbHbIX TOYEK.



3aKoH BceMupHOro tarorenus. Cuina tspkectu. [lepBas kocMudeckast CKOpOCTb.

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

Tpenue. Buasl TpeHus (1Mokosi, ckoibxenus, kauenus). Cuna tpenus. Cyxoe tpenue. Cumna TpeHus
CKOJIb)KEHHs B cuiia TpeHus nmokos. Koaddunuent tpenus. Cuna compoTHBIICHUS MPU JBHKCHUH
TeJa B )KUJIKOCTH WJIM Tas3e.

[TocrynarenpHOE U BpalaTesbHOE IBUKEHHE a0COIIOTHO TBEPAOIO TENa.

MOMEHT CHIIBI OTHOCUTENBHO OcH BpauieHus. [lnedo cuibl. Y cinoBus paBHOBeCUs TBEPIOrO Tea.
TexHuueckne ycTpoicTBa U MPaKTUYECKOe MPUMEHEHUE: MOJUINITHUKH, IBH)KEHHUE HCKYCCTBEHHBIX
CIyTHUKOB.

Jlemoncmpayuu

SIBreHue UHEPIUN.

CpaBHEHHE MaCC B3aUMOJEHCTBYIOIIUX TEJL.

Bropoit 3akon HeroToHa.

W3mepenue cuil.

Crnoxenue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT eopMaLuu.

HesecomocTs. Bec Tena npu yckopeHHOM OABEME U M1aJICHUH.

CpaBHEHHE CUJI TPEHHUSI IOKOSI, KAUEHUS U CKOJIb)KEHUS.

VYcnoBus paBHoBecHs TBEpAOro Tena. Buasl paBHOBecuHs.

Yuenuueckuii sxenepumenm, nabopamophule pabomaoi

N3yuenue nBuxeHns OpycKa 1o HaKJIOHHOM MJI0CKOCTH.

HccnenoBaHue 3aBUCUMOCTU CUJI YIIPYTOCTH, BO3HUKAIOLIMX B IPYKUHE U PE3UHOBOM 00pasle, OT
ux nedopmanuu.

UccnenoBanue ycioBuil paBHOBECHS TBEPOTO TEIA, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKoHnbl COXpanenusn 6 MexaHuKe

Nmnynbc MarepuanbHOM TOYKM (Tena), CHUCTEMbl MaTepUalbHBIX ToueK. VMIynbCc Ccuiabl U
M3MEHEHHUE UMITYJIbCA TeNa. 3aKOH COXpPaHEHHUs UMITyJIbca. PeakTHBHOE IBH)KEHHUE.

Pa6ora cuiibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MaTepraibHOU TOUKU. TeopeMa 00 U3MEHEHUH KUHETUY ECKOW SHEPIHH.
[TorentmanbHas »Heprus. [loTeHnuanmpbHas SHEPrusi yHnpyro AeQOpMHUPOBAHHOW TMPYKUHBI.
[TorennmanbHas sHEPrus Tena BOJIN3HU MOBEPXHOCTU 3EMIIH.

[TorennuanbHble U HEMOTEHIUATbHbIE CUJIbl. CBsI3b PabOTHI HEMOTEHUIHUATIbHBIX CHII C U3MEHEHH eM
MEXaHUYECKOU 3HEPruU CUCTEMBI T€J. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPrUu.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpoUCTBa M NMPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONEP, IPYKUHHBIA ITHCTOJET,
JBUJKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTHBHOE IBH)KEHUE.

[Tepexon MOTEHIIMANIBHOM SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yuenue abCOMOTHO HEYIIPYTOro yAapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBA3M pabOThl CUIbl C MU3MEHEHHMEM MEXaHUYECKOH SHEpPruM Tejla Ha IMpuMepe
pacTsHKEHUS! PE3UHOBOTIO JKI'yTa.

Pa3nen 3. MousekyasipHas (pU3NKa M TEPMOJMHAMHUKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbIE TOJOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUM U HMX OIBITHOE OOOCHOBaHHUE.
bpoynosckoe neuxkenue. Juddysus. Xapaktep IBUKEHHUS U B3aUMOJEUCTBUS YACTHIl BEIIECTBA.
Monenu cTpoeHus ra30B, KUIAKOCTEH U TBEPIABIX TEI U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE
TUX Mozenel. Macca u pasmepsl MosiekyJsl. KommuectBo BemectBa. [locrositnHas ABoraapo.
Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. Illkana remneparyp Llenbcus.

Mogenb naeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO -KUHETHY ECKON TEOPUH UAE€ATBHOIO
raza. AOCOJIOTHasI TeMIlepaTypa Kak Mepa CpefHel KMHETUYEeCKOW IHEPrHH TEIJIOBOTO JBUKCHUS



gactun, rasa. Illkana temneparyp KensBuHa. ['a30Bble 3akoHBL. YpaBHeHuE MeHeneeBa—
Knaneiipona. 3akon [lanbTona. M3omponeccel B uaeaibHOM ra3e € MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. [ paduueckoe mpeacraBieHue U30MPOIECCOB: U30TEPMa, U30X0pa, n300apa.
TexHuueckre ycTpocTBa U MPAKTUUECKOE PUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOJEKYJ OpraHMYeCcKUuX
COEJIMHEHMUII.

OmnbiTel 110 U dy3un KuIKOCTEH U ra30B.

Mojienns OpOyHOBCKOTO JBHKEHUS.

Mopnens onsita IlITepHa.

OmnBbITHI, JOKa3bIBAIOIINE CYLIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3aNMO/ECICTBHSL.

Monens, HILUTIOCTPUPYIOIIAs IPUPOY AABJIEHUS T'a3a HA CTEHKU COCY/a.

OnbITHI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UACAIbHOIO I'a3a, N30 POLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomul

Omnpeznenenne Macchl BO3JyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE H3MEPEHMH 00bEéMa KOMHATBHI,
JIABJICHUSI M TEMIIEPATYphl BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEX1y TapaMeTpaMu COCTOSIHUSL pa3pexeHHOr o rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHaMuyeckasi cuctemMa. BHyTpeHHsIsI SHeprusi TEpMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI €&
u3MeHeHus. KomuuectBo TemnoTsl M paborta. BHyTpeHHssS 3Heprust 0JHOATOMHOIO HJ€aJIbHOIO
rasza. Buasl Tenonepenadn: TEIIONPOBOIHOCTb, KOHBEKIIUS, U3Iy4eHHUE. Y AeNbHAS TEINIOEMKOCTh
BeniecTBa. KoamuecTBo TEMIOTHI IPH TEIIONEpeaaye.

[Tonstie 00 ammabatHoM mpouecce. IlepBblii 3aKOH TepMoAWMHAMUKH. [IpuMeHeHHE IepBOro
3aKOHa TEPMOJMHAMUKH K U3ompoueccaM. [ paduueckas nHTeprperanus padoThI rasa.

Bropoti 3akoH TepMoguHaMUKH. HeoOpaTuMOCTh MPOIIECCOB B MPUPOJIE.

TemnioBble MamuHbl. [IpuHIUOBL AelicTBUS TEIIOBbIX MamMH. [IpeoOpa3oBaHusi sHEpruu B
TeroBbIX MamuHax. KosgdunuenTt nonesnoro aevctsus temioBoi mamuuel. [ukn Kapho u ero
KO3 (PHUIMEHT MOJIE3HOT0 AeHCTBUSL. DKOJOrMUYEeCKHEe MPOOIEMbI TEIJI0IHEPTeTHKH.

TexHuueckne ycCTpOMCTBA W MPAKTHUUECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOAWIBHHUK, KOHIULIUOHED.

Llemoncmpayuu

V3MeHeHue BHYTpEHHEH SHEpruu Teia MpH COBEPIIEHUH PabOThl: BBUIET MPOOKU M3 OYTHIJIKU MOA
JNeCTBMEM C)KaToro BO3JyXa, HarpeBaHue o3¢upa B JAaTyHHOH TpyOke NyTEM TpeHUs
(BUI€OIEMOHCTpALIHS).

M3MeHeHue BHYTpeHHEN SHEPruM (TeMIEpaTypbl) Tela Ipu Teronepenaye.

OmnpIT o aaabaTHOMY PacUIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUTaTENsI BHYTPEHHErO CrOpPaHMsl, pEAKTUBHOI'O IBUTATEIS.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenure yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecammuvie cocmonanusn eeujecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHaeHcamus. Mcmapenne u kumeHue. AOCONMIOTHAsET U OTHOCHUTEIbHAs
BJIQXKHOCTh Bo3ayxa. HacebllieHHbll map. YienbHas TemioTa napooOpa3oBaHMs. 3aBUCHUMOCTh
TEMIIEPaTypbl KUIIEHUSI OT J1aBJICHUSI.

TBépnoe teno. Kpucranamaeckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KpUCTAILIOB. JKuakue
kpuctauibl. CoBpeMeHHble Marepuaibl. [lnaBieHwe W KpucTtaiUM3auus. YAelbHas TenjaoTa
rtaBnieHus. CyOmumarus.

VYpaBHEeHME TEIIOBOroO OanaHca.

TexHuueckne ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U MICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTUM TIOJYYEHUs COBPEMEHHBIX MAaTepuajgoB, B TOM 4YHUCJIE HAHOMATEpUaJOB, H
HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBIIIEHHBIX IAPOB.

Kurmnenue npu moHnXeHHOM J1aBJICHUU.



Crioco0Obl U3MEpPEHHUs BIAKHOCTH.

Habmonenre HarpeBanust ¥ TUIaBIEHUS KPUCTAJLTNYECKOTrO BEIIeCTBA.

JleMoHCTpanust KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3mepeHne OTHOCUTENIBHOM BIIaXKHOCTH BO3/1yXa.

Pa3nen 4. JinekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3alus Tel. DJeKTpuueckui 3apsa. J[Ba Buaa siexTpuueckux 3apsnoB. [IpoBoanuku,
JTUAJIEKTPUKHU U IOy POBOJHUKH. 3aKOH COXPaHEHUs JIEKTPUUECKOTr 0 3apsiaa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHbIl 3JI€KTpUYECKUM 3apsil. DIJIEKTPUUYECKOE
nosie. Hanpsok€HHOCTE anekTpruyeckoro nons. [IpuHOum cyneprno3unuu JIeKTpUYECKUX MOJIEH.
JInHnY HATIPSKEHHOCTH IEKTPUIECKOTO MOJIS.

Pabora cun snextpoctatnueckoro mousisi. Ilorenuwman. Paznocts moreHiuanoB. [IpoBomHukH H
JUDJIEKTPUKU B DJIEKTPOCTATHYECKOM I0J€. JIManeKkTpuueckas IpOHUIAaeMOCTb.

OnextpoémkocTb.  KoHaeHcaTop.  DJEKTpPOEMKOCTb  IUIOCKOTO  KOHJEHcaTopa.  ODHEprus
3apsyKEHHOIO KOHJIEHCAToPA.

TexHuueckne yCTpPOHWCTBA M INPAKTHYECKOE NPUMEHEHHUE: DIIEKTPOCKON,  3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJIEHHE SIEKTPONpUOOpPOB, KOHIEHCATOP, KOMHPOBAIbHBIH
anmnapar, CTpyWHBII TPUHTED.

Jlemoncmpayuu

YCTpoiCTBO M IPUHIUIL AEHCTBUS IEKTPOMETPA.

B3auMonelicTBuE Ha3JIEKTPU30BaHHBIX TEl.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX Tell.

[IpoBOJHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DJNeKTpocTaTUY ecKas 3aluTa.

JIMPNEeKTPUKY B DJIEKTPOCTATUYECKOM TI0JIE.

3aBUCHMOCTB IJIEKTPOEMKOCTH IIJIOCKOr0 KOHJEHCATOPA OT IUIOLIAIU IJIACTHH, PACCTOSIHUS MEXKIY
HUMH U JUBJIEKTPUYECKON TPOHNUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3mepenne 21eKTpOEMKOCTH KOHIEH CATOpa.

Tema 2. Ilocmoannwtii 31exkmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTpUUECKOro Toka. Mcrounukm Toka. Cuia
ToKa. [lOCTOSTHHBIN TOK.

Hanpsbxenue. 3akon OMa i yyacTKa LelH.

DNeKTpUYECKOe CONMPOTUBIIEHUE. YJelbHOE CONpPOTHBIEHHE BeulecTBa. IlocnenoBarenbHOE,
HapajuiebHOE, CMEIIAHHOE COCJUHEHUE IIPOBOJIHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOIHOCTE AJIEKTPUYECKOTO TOKA.
DNeKTpOABMKYIIAsl CUJIAa U BHYTPEHHEE CONPOTUBJICHUE UCTOYHUKA TOKa. 3akoH OMa /i MOJIHON
(3amMKHYTOI1) 2ekTpudecKkoil nenu. Koporkoe 3amMbIkaHue.

DJIeKTpOHHAsl IPOBOAUMOCTb TBEPIABIX METAJUIOB. 3aBUCHMOCTb COIPOTHUBIICHUS METAIJIOB OT
TemnepaTtypbl. CBEpXIpOBOAUMOCT.

DIIeKTpUYECKU TOK B BakyyMe. CBOMCTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs: M MPUMECHAs MPOBOJUMOCTh MOTYIPOBOIHUKOB. CBoiicTBa P—N-
nepexona. [loaynpoBoaHUKOBBIE TPUOOPBI.

DNEeKTPUYECKUN TOK B PaCTBOPAX M pacijaBax 3JEKTPOJUTOB. DJIEKTPOIUTUUECKAS U CCOLUALIUS.
DJIEKTPOIIN3.

OneKTpu4ecKuil ToK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSITENBHBIN pa3psaa. Monnus. [1nasma.
TexHuueckne YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIEPMETpP, BOJBTMETP, PEOCTarT,
HMCTOYHUKU TOKA, JJEKTpOHArpeBaTeiIbHbIE MPUOOPHI, 3JIEKTPOOCBETHTENbHbIE MPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BaKyYyMHBIH  JTUON, TEPMHUCTOPBI U  (OTOPE3UCTOPHI,
MOJIyIIPOBOAHUKOBBIN AMOJI, TaJIbBAaHUKA.

Jlemoncmpayuu



W3mepeHue cuibl TOKa U HapsDKEHUS.

3aBUCHMOCTh CONPOTUBJICHUS LUJIMHIPUUECKUX MPOBOJAHUKOB OT JJIMHBI, IJIOLIAAU MOMEPEYHOr O
CEYEeHMs U MaTepHaa.

CMmelaHHO€e COeIMHEHHE TPOBOIHUKOB.

[Tpsmoe u3MepeHue 3aeKTPOoABIKYLIeH cuiibl. KopoTkoe 3aMblkaHKEe rajlbBaHUUECKOr0 3JIEMEHTA U
OLIEHKa BHYTPEHHET0 CONPOTHUBIICHUS.

3aBUCHUMOCTb COIIPOTUBJICHUSI METAJUIOB OT TEMIIEPaTyphl.

ITIpoBOAMMOCTB 2JIEKTPOJIUTOB.

HckpoBoil pa3psia ¥ IpOBOAUMOCTD BO3yXa.

OaHOCTOPOHHSAS IPOBOAMMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

H3yuenue CMEIIaHHOTO COEANHEHUS PE3UCTOPOB.

W3mepeHue 31eKTPpOABIKYIIEH CHIIBI HICTOYHHMKA TOKA M €T0 BHYTPEHHET0 COMPOTHBIICHUS.
HaGmronenue snekrponusa.

MexnpeaMeTHbIE CBA3H

Nzyuenne kypca ¢usuku Oa3zoBoro ypoBHs B 10 Kiacce oOcCymIecTBsIeTCsT € y4€TOM
CoZIepKaTEeIbHBIX MEKIIPEIMETHBIX CBsI3€il ¢ KypcaMu MaTeMaTUKu, OMOJIOTUH, XUMUH, Teorpaduu
Y TE€XHOJIOTUH.

Mesicnpeomemuvle nonwsmusi, CBS3aHHBbIE C M3YUYEHHEM METOAOB HAyYHOTO MO3HAHUS: SBIICHUE,
Hay4HbIH (DaKT, TUIOTE3a, (PU3MUECKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, HKCIICPUMEHT,
MOJIETUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUH, JMHeiHas (yHKUMs, napabosna, rumnepOona, uX
rpaduKd W CBOMCTBA, TPUTOHOMETpHYECKHe (YHKIIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHIEHC,
OCHOBHO€ TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U KX IMPOCKIUU HA OCH KOOpPJUHAT,
CJIO’KEHUE BEKTOPOB.

bBuonoeus: mexaHndeckoe JBI)KEHUE B KUBOW mpupone, 1uddysus, ocMoc, TEMI000MEH KUBBIX
OpPraHu3MoB (BUABI TEIUIONEpPENayu, TEIUIOBOE PAaBHOBECHE), DIIEKTPUUECKHUE SIBJICHHUS B KUBOM
pUpoe.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb BEIIECTBA, M OJISIpHAs
Macca, TelJ0BbIe CBOMCTBA TBEPABIX TEJ, )KUAKOCTEH U ra30B, JEKTPUUECKHUE CBOMCTBA METAJIJIOB,
AIIEKTPOIUTHYECKAs JUCCOLUAINS, FaIbBaHUKA.

l'eocpaghus: BAaXXHOCTH BO3/yXa, BETPBL, OapOMETp, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHUe IBUKEHHUM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHHS B TEXHUKE,
MOJIIUITHUKY, HCIOJb30BaHUE 3aKOHA COXpPAHEHHS HMMITyJbca B TEXHUKE (pakeTa, BOJOMET U
Jpyrue), JABUTaTeldb BHYTPEHHEro CropaHus, napoBas TypOuHa, OBITOBOM XOJIOAUJIbHUK,
KOH/IMLIMOHEP, TEXHOJIOIMH MOJYyYEHHUSI COBPEMEHHBIX MAaTEpPHUaJIOB, B TOM YHUCII€ HAHOMATEPHAJIOB,
U HAHOTEXHOJIOTMM, 9JIEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB, KCEPOKC,
CTpYHHBI TpPHHTEP, SJEKTPOHArpeBaTelbHbIE MNPUOOPBI, 3JIEKTPOOCBETUTENbHBIE MPHOOPHI,
rajbBaHUKA.

IIVIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHHUSA TIPOTPAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUSA

OcBoenue yueOHoro npeamera «®dusmka» Ha ypoBHE cpemHero obmiero oOpa3zoBanus (0a30BBIN
YPOBEHb) JIODKHO OOECHeYUTh JOCTHKEHHE CIEAYIOIIMX JMYHOCTHBIX, METalpeAMETHBIX HU
MPEAMETHBIX 00pa30BaTENbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE pe3yNIbTaThl OCBOCHUS yueOHOro npeamera « Pu3ukay JODKHBI OTpakaTh TOTOBHOCTh
U CHOCOOHOCTh OOy4aromMxcs pPYKOBOJCTBOBaThCA CGHOPMHPOBAHHOW BHYTpEHHEH mo3uiueit
JUYHOCTH, CHCTEMOW I[€HHOCTHBIX OpHUEHTAallMii, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHMUIA,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCUICKOr0o 00IeCTBa, PACHIMPEHUE KU3HEHHOTO
OIbITAa U OMNbITA JEATEIbHOCTH B MPOLECCE pean3allii OCHOBHBIX HAaIlpaBJIEHUH BOCIUTATEIbHOM
JESITEIbHOCTH, B TOM YMCIIE B 4aCTH:

1) rpasKIaHCKOT0 BOCIIUTAHUS ¢



Cc(OPMUPOBAHHOCTb T'PAKIAHCKOM MO3ULMU O0YyYarolerocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUKCKOro 0OIIeCTBa;

MPUHATUE TPAAUIIMOHHBIX O0IIEYEIOBEYECKIX T'YMAaHU CTHYECKIX U IEMOKPATHUECKUX IIEHHOCTElH;
TOTOBHOCTh BECTH COBMECTHYIO JESATEIHLHOCTh B MHTEPECaX rPakJaHCKOro oOIIeCTBa, y4acTBOBAThH
B CaMOYIIPaBJIEHUHU B 00pa30BaTEIbHON OpraHu3aluy;

yMEHHUE B3aMMOJICHCTBOBATh C COIIMAJIbHBIMA WHCTUTYTAMH B COOTBETCTBUHU C UX (PYHKIUSIMU U
Ha3Ha4YCHHEM;

TOTOBHOCTh K T'YMAaHUTAPHOW U BOJIOHTEPCKOU NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHMSA:

c(OPMUPOBAHHOCTb POCCUNCKON IPa’kIaHCKOM HICHTHYHOCTH, TATPUOTH3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTH)KEHHUSIM POCCHUCKHX YUYEHBIX B
o0macTi GUBUKHU U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMUSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOT'0 MTOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYallMI0 W TNPUHUMATh OCO3HAHHBIE PEILICHUs, OPUEHTHPYSACHh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YU CJIE B ACSATEILHOCTH YUEHOTO;

OCO3HaHUE JIMYHOI'0 BKJIaJa B IOCTPOEHUE YCTOMYMBOIO OyAYyLIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETMYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsg 3CTETUKY HAyYHOrO TBOPYECTBA, IPUCYLIETO
du3ndeckoii HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3iavuHbIM chepaMm NpodhecCHuOHATbHOW NEATEIbHOCTH, B TOM YHUCIJIE CBSI3aHHBIM C
¢U3MKOIl W TEXHUKOW, YMEHHE COBEepLIaThb OCO3HaHHBIM BbIOOp Oyaymiel mnpodeccun Hu
peanu30oBbIBaTh COOCTBEHHBIC KU3HEHHBIE IIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHMIO M CamMO0Opa3oBaHHMIO B o0jacTH (U3MKH Ha
NPOTSKEHUH BCEU )KU3HU,

6) 3K0JI0rH4€eCKOro BOCTIUTAHMSA:

cOpPMUPOBAHHOCTh  3KOJOTMYECKOW  KyJbTYphl,  OCO3HAHHME  TJIOOAJBHOrO  Xapakrepa
HKOJIOTHYECKUX POOIIEeM;

IJJAHUPOBAHUE W OCYILECTBIECHUE JIEMCTBUM B OKPYKAIOIIEW CpeAe Ha OCHOBE 3HAHUA LENei
YCTOWYMBOT'O Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHue OIbITa JEATebHOCTH SKOJOTUYECKOM HAIMpaBIEHHOCTH Ha OCHOBE MMEIOLIUXCS
3HaHUH M0 QUBHKE;

7) HIEHHOCTH HAYYHOTO MO3HAHHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS
($u3nYeCcKOi HayKH;

OCO3HAHME IIEHHOCTH HAay4YHOW JeATEIbHOCTH, TOTOBHOCTh B IMpoOIecce H3yueHHUs (U3UKHU
OCYIIECTBIISATh MPOCKTHYIO M HCCIIEOBATEIBCKYIO AEATEIbHOCTh HHANBUYIBHO U B TPYIIIIE.
METAIIPEJAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIEe AeiCTBUS

ba3oBrblie 1ornueckue 1eMcTBUA:

CaMOCTOSITENLHO (hOPMYIMPOBATh U AKTyaIM3UPOBATh POOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTPEENATH 1EJIN AeATeTbHOCTH, 3a1aBaTh TapaMeETPhl M KPUTEPUH UX JOCTHKCHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHSI B PACCMAaTPUBAEMBIX (PU3UUECKUX SIBJICHUSX;
pa3pabaThiBaTh NJaH pEIICHUs MPOOJIeMbl ¢ y4€TOM aHauM3a HMEIOIIMXCS MaTepUalbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB IIENISIM, OLICHUBATh
PHUCKH ITOCIEICTBUI 1€ATEIBHOCTH;

KOOpJIUHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHSIX peajbHOr0, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICH CTBUS,

pa3BUBATh KPEATUBHOE MBIILICHHE TTPH PELICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBarebCcKkue 1eiCTBUA:

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KJIIOYEBBIMU OHATHAMHU U METOIaMH (PU3NUECKON HAYKU;



BJIa/IETh HAaBBIKAMU Y4EOHO-MCCIIEN0BATENbCKON U MPOEKTHOM AESITENbHOCTH B 001acTU (U3UKH,
CIIOCOOHOCTBIO M T'OTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METO/OB pEIIeHUs 3aaay
bu3MUeCcKoro coaepKaHus, MPUMEHEHUIO Pa3IMYHbIX METO/IOB ITO3HAHUS;

BJIAJETh BUJAMHU JACATEIBHOCTH [0 IOJYYEHHIO HOBOIO 3HAHMs, €ro HHTEpIpeTaluy,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PAa3JIMYHBIX YUEOHBIX CUTYyalUsX, B TOM YHCJIE NPU CO3JaHUU
y4€OHBIX TPOCKTOB B 00J1aCTH (DU3HKH;

BBISIBJIATh MPUYMHHO-CIICCTBEHHBIE CBA3U M aKTyalM3UpOBaTh 3aJlady, BBIIBUIaTh TMIOTE3Y €&
pellIeHNs], HAXOAUTh apryMEHTHI Ul 10Ka3aTeIbCTBA CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U
KPUTEPUU PELIEHUS;

aQHAJIM3MPOBATh IOJIyYEHHBIE B XOJ€ PELIECHUS 3aJadd pe3yJIbTaThl, KPUTUUECKU OLEHUBATh UX
JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBMSIX;

CTaBUTh U (POpPMYNIHpOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIbHON AESATETLHOCTH, B TOM YHCIIE
U U3y4eHUU (QU3UKH;

JTaBaTh OI[EHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh MPHOOPETEHHBIH OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTUUECKYIO 00JIACTh )KU3HEAEATENbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BbIIBUTaTh HOBBIE UJIEH, IIpE/IJIaraTh OpUrMHAJIbHBIE IOJXO0/Ibl U PELLCHUS;

CTaBUTh NMPOOJIEMBI U 331a4H, AOMYCKAIOLUE albTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanueii:

BJIAJeTh HaBBIKAMH IOJy4eHUs MHGOPMALUU (PU3MYECKOrO CONEPIKAHUS M3 UCTOYHHUKOB pa3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBJIATh IOMCK, aHalU3, CHUCTEMAaTU3alMI0 W MHTEPHpPETAINIo
uH(pOpMaIUH pa3IUYHbIX BUIOB U (POPM IPEICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALUK;

UCIIOJIb30BaTh CPEACTBa MH(OPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTMH B pEIIEHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3aIl[MOHHBIX 3a/Jad C COOJIOZeHUEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, T'MTHUEHBI, PEeCypcocOepeKeHus, MPAaBOBBIX M 3TUYECKUX
HOpPM, HOpM MH(POPMAITMOHHOM 0€30M1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOr0 COJEpXKaHUS B Pa3IMYHBIX (popMarax ¢ y4€TOM Ha3HAuYEHUS
uHbOpMalMl M LEJIeBOH ayJUTOpPUH, BHIOMpas ONTUMAIbHYIO (OpMy TMpeACTaBIEHUS H
BU3YaJIU3alUH.

KoMMyHHKaTHBHBIC YHMBEpPCAJbHbIC yYeOHbIe 1eiiCTBHUS:

OCYIIECTBIIATH OOIIICHNE Ha ypOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIbHOCTH;

pacro3HaBaTh NPEANOCHIIKH KOH(PIMKTHBIX CUTYallui U cMr4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOIBb30BAHUEM SA3BIKOBBIX CPENICTB;
HOHUMATh U UCHOJb30BATh IPEUMYIIECTBA KOMAaHAHOW U MHIUBUIYaJIbHON PabOTHI;

BbIOMpaTh TEMAaTUKy W METOABl COBMECTHBIX JAEUCTBUH C Y4€ToM OOLIMX MHTEPECOB U
BO3MOKHOCTEN Ka)K[0ro 4JeHa KOJJIEKTUBA;

IPUHUMATh 1[€JIM COBMECTHOW ESTEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATDH JIEHCTBUS 110 €€
JOCTH)KEHMIO: COCTAaBIATh IUIAaH NEHCTBUM, paclHpeneisTb Poiad C Y4ETOM MHEHUN yYaCTHUKOB,
00CyXJ1aTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHMBATh KayeCTBO CBOEr0 BKJIAJAa M KaXIOr0 YYaCTHHMKAa KOMaHAbI B OOLMH pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIE IIPOEKTHI, OLEHHWBATh MJIEM C MO3UIMH HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTHYECKON 3HAUMMOCTH;

OCYLIECTBIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEAECHUE B PA3IMUYHBIX CUTYalUMsIX, IPOSBIATH
TBOPYECTBO ¥ BOOOpaKeHME, ObITh MHUIIHATHBHBIM.

PerynsiTuBHBIC YHHBEpPCATbHbIC YYeOHbIC 1eCTBUS

Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISITh O3HABATEIBHYIO 1EATEIbHOCTh B 00JaCTH (U3UKU U aCTPOHOMUM,
BBISIBJIATH POOJIEMBI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENILHO COCTABJISITh IIJIaH PELICHUs pacu€THBIX U Kau€CTBEHHBIX 3a/1ay, IJIaH BBIIOJIHEHUS
IPaKTUYECKOM pPaboThl ¢ YYETOM HMEIOLIMXCS pPEecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHUN;



JlaBaTh OI[EHKY HOBBIM CHTYaIIHsIM;

pacuMpsITh paMK{ Y4eOHOT 0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;

JeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OIICHMBATh IPHOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO SPYAUIHH B 00sacTH (U3UKH, TTOCTOSHHO
MOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJ/Ib, IMOLMOHATbHbIN HHTEJJIEKT !

JlaBaTh OIIEHKY HOBBIM CHUTyalusiM, BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb, OI[EHUBAThH
COOTBETCTBHE PE3YJIbTATOB LEISIM;

BIIQJICTh HAaBBIKAMHU II03HABATENHHONW pe(IeKCHU KaK OCO3HAHHS COBEPUIAEMBIX JCHCTBHHA U
MBICJIUTENBHBIX MPOILIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

WCIOJIb30BaTh MPUEMBI peJICKCUH IS OLICHKH CHTYaIllH, BRIOOpa BEPHOTO PEIICHNUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHUIO,

MPUHUMATh MOTHUBBI U aPT'YMEHTHI IPYTHUX TP aHAIIM3€E PE3yJIbTAaTOB JCSITEIHHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U APT'YMEHTHI IPYTUX MPH aHAIIM3€E PE3yIbTAaTOB JACSITEIHHOCTH;

MpU3HABaTh CBOE MPABO U IMPABO APYTUX HA OMIMOKH.

B nporiecce 10CTHXKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOrPaMMBbI 1O (PU3HKeE ISl YPOBHS
cpenHero obiero oOpa3zoBaHus y 00y4YaIOIINXCS COBEPIIECHCTBYETCS SMOLIMOHATIBHBIN HHTEIIEKT,
npeArnoaarammui copMUpPOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLIMOHAIBHOE COCTOSHUE, BUIETD
HaIpaBJICHHS Pa3BUTHUS COOCTBEHHOM SMOLIMOHATBHOU cepbl, OBITH YBEPEHHBIM B ce0¢€;
CaMOPETyJIMPOBAHUS, BKIIOYAIONIEr0 CAMOKOHTPOJIb, YMEHUE MIPUHUMATh OTBETCTBEHHOCTD 32 CBOE
MOBEJIEHUE, CIIOCOOHOCTh aJaTHPOBATHCS K OMOIMOHAILHBIM U3MEHEHUSM H MPOSBISATH THOKOCTD,
OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMU, BKIIOYAIOUIEH CTpEMJIEHUE K JOCTUKEHHUIO LEJIU U YCHEeXy, ONTHUMH3M,
WHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh HCXOMS U3 CBOMX BO3MOXKHOCTEH;

OMMATUH, BKIIOYAIONIEH CITOCOOHOCTh MOHUMATh 3MOIMOHAJIHHOE COCTOSIHUE APYTHX, YUYHUTHIBAThH
€ro Mpu OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOMIMX CIOCOOHOCTh BBICTPAWBATh OTHOILIEHUS C APYTUMHU JIIOJIbMH,
3a00TUTHCS, MPOSBIIATH UHTEPEC U pa3peliaTb KOHQIUKTHI.

MHNPEJMETHBIE PE3YJIBTATDBI

K xonmy o6yuenus B 10 Kjacce mpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OpMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUIA:

JEMOHCTPUPOBATh HAa MPUMEPAX pPOJb U MECTO (PU3MKU B (OPMUPOBAHUU COBPEMEHHOW Hay4dHOMH
KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHON TEXHUKU U TEXHOJOTHH, B MPAKTHUYECKOU IS TEIbHOCTU
JIIOJIeH

YYHUTHIBATh TPAHUIBI MPUMEHEHUS H3YyUYCHHBIX (U3MUYECKHUX MOJEJICH: MaTepuaibHas TOYKa,
MHepIuanbHas cucTeMa OTcuéra, abCOMIOTHO TBEPAOE TENO, HIEaJbHBIA ra3, MOJIEIH CTPOCHUS
ra3oB, )XHJIKOCTEH W TBEPIBIX TN, TOYCUHBIN DIEKTPUYECKUN 3apsja MpHU pelieHuu (HU3NYECKUX
3ajay;

pacmo3HaBath (hU3MYECKUE SIBICHUS (MPOIECCh) U OOBACHATh UX Ha OCHOBE 3aKOHOB MEXaHHUKH,
MOJIEKYJIIPHO-KMHETHYECKON TEOPUU CTPOEHHUS BEHICCTBA U DJIEKTPOJAMHAMHUKH: PAaBHOMEpPHOE W
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE TaJeHUE Tel, JBIKEHUE 10
OKPYXXKHOCTH, WHEpLHs, B3aumojeiictBue Tes, Auddy3us, OpOyHOBCKOE IBMIKEHUE, CTPOCHHUE
KUAKOCTEH W TBEPHIBIX TeJ, U3MEHEHHe oO0BbEéMa Tel MpH HAarpeBaHUM (OXJIAXKIEHUH), TEMJIOBOE
paBHOBecHE, HUCNApEHUE, KOHJEHCAalus, IUIABJIEHUWE, KpUCTAJUIM3alus, KHUIIEHHE, BJIAXKHOCTb
BO3/lyXa, TOBBIIICHUE JABJICHUS Ta3a MPH €ro HAarpeBaHUHM B 3aKPBITOM COCYJE, CBS3b MEXKIY
napaMeTpaMy COCTOSIHUS Tra3a B U30IPOLIECcCax, MEKTPU3aLUs Tel, B3aUMO/eiiCTBHE 3aps/I0B;
ONMKCHIBATh MEXAaHUYECKOE IBWIKEHUE, HMCIOJIb3Yys (U3MUECKHE BEIMYMHBI: KOOpPJAWHATA, IMYTh,
nepeMenieHne, CKOpoCcTh, YCKOpEHUe, Macca Tela, Cuja, UMIYJbC Tela, KHHEeTHUeCcKas dHEeprus,
NMOTEHIMAIbHAST JHEPrusi, MexaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb, MpPH ONUCAHUU



[IPaBUJIHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOIb3YyEMbIX BEIMUMH, UX 0003HAUYEHUS U €AUHUIIbI,
HAXOAUTH (DOPMYIIBI, CBSI3bIBAIOLINE JaHHYIO (PU3NYECKYIO BETMYUHY C APYTHMH BEIHUYNHAMU;
OINHKCHIBATh U3YYCHHBIC TEMJIOBHIE CBOMCTBA TEN W TEIJIOBBIC SIBICHUS, HCIONB3YyS (U3HUYECKUe
BEIMYUHBL: JaBJICHUE Tas3a, TEMIepaTypa, CPedHss KHHETUYeCKas OJHEpPrus XaoTUYECKOro
JBHKCHUSI MOJIEKYJI, CPEAHEKBaApaTHUHAs CKOPOCTh MOJIEKYJI, KOJIUYECTBO TEILJIOThI, BHYTPEHHSSA
sHEprus, padora raza, Kod()PUIUEHT MOJE3HOr0 JACHUCTBUS TEIJIOBOTO JIBUTATENs; MPU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (PU3NYECKUII CMBICI UCIIOIb3yEMbIX BEIMYMH, UX 0003HAUYEHUS U €AMHUIIbI,
HAXOAUTH (DOPMYIIBI, CBSI3BIBAIONINE JaHHYIO0 (PU3NYECKYIO BETMYHUHY C APYTHMH BEJTHUYNHAM;
ONKCHIBATh U3YUECHHBIE IIEKTPUUECKUE CBOMCTBA BELIECTBA U AJIEKTPUUECKHUE SBJIEHUS (TTPOLIECCHI),
UCTIONB3YS (PU3UYECKUE BEIMUYUHBI: 3JIEKTPUUCCKUNA 3apsijl, MEKTPHUECKOEe MoJIe, HAaNPsHKEHHOCTD
MoJIs, TTOTEHIIMAJ, Pa3HOCTh MOTEHIMAJIOB; MPH OMHCAHUKM MPAaBHILHO TPAKTOBATH (DU3WYECKUN
CMBICTT HCHOJBb3YEMbIX BEJIMYMH, HUX O0O3HAYEHUS M EIUWHUIBL, yKa3blBaThb (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO PU3UYECKYIO BEJIMYMHY C IPYTUMH BETUUMHAMY;

aHAIM3UPOBATHh (PU3UUYECKHUE MPOLIECCHl U SIBJICHUS, UCIOIb3Ys PU3NUECKUE 3aKOHBI U MPUHIIUIIBL:
3akoH BcemupHoro taroteHusi, |, Il u Il 3akonsr HeloToHa, 3aKOH COXpaHEHHS MEXaHHYECKOU
SHEPrUU, 3aKOH COXPAaHEHUS HMMIYJIbCA, MPUHLHUIN CYNEPHO3ULUUA CUJI, MPUHIUII PaBHONPABUS
MHEpLUAIbHBIX CHUCTEM OTCUETa, MOJEKYJSIPHO-KMHETUYECKYI0 TEOpPHIO0 CTPOEHHUS BEIIECTBa,
ra3oBble 3aKOHBI, CBSI3b CpEAHEH KHHETUYECKOW ODHEPruM TEIlJIOBOIO JBHKEHHS MOJEKYd C
a0COIOTHON TeMIepaTypoi, epBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHsI 3JIEKTPUYECKOTO
3apsina, 3akoH KynoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa, €ro
MaTEMaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLUIBI JEHCTBUS MallMH, HPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nuyaTh yCIOBUS UX 0€30IacCHOr0 UCIOJIb30BaHUS B TOBCEHEBHOM KU3HH;

BBIMIONIHATG  OKCIIEPHUMEHTHI 10 HCCIEAOBAHMIO (PU3MYECKUX SBICHHUH M MPOIECCOB C
UCIOJb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH, TP 3TOM (HOPMYyIMpOBaTh Mpodiemy/3anady
U TUNOTE3y y4eOHOro IKCHEpPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJI0KEHHOTO 00OpyIOBaHUS,
IIPOBOJIUTH OMBIT U (YOPMYIMPOBATH BHIBOABI;

OCYIIECTBJIATh NpsIMbIEe U KOCBEHHbIE M3MEpeHHs] (U3NYECKUX BEJIMYUH, MpPU ITOM BHIOHMpATH
ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS U MCIOJIb30BaTh M3BECTHBIE METObl OLIEHKHU MOTPEIIHOCTeN
U3MEPEHUN;

UCCIICIOBATh 3aBHCUMOCTH MEXIY (QHU3MUYECKUMH BEIMYMHAMU C HCIOJIB30BAaHUEM TPSIMBIX
U3MEpPEHUH, IpPU 3TOM KOHCTPYMpPOBAaThb YCTAHOBKY, (MKCHUPOBATh pPE3yJbTaThl IOJTY4CHHON
3aBUCUMOCTH (DM3MUECKUX BEIMYHMH B BHJE TaOIHMIl M rpaHKOB, N€NaTh BBHIBOJBI MO pe3yIbTaTaM
UCCIIEZIOBAHNUS;

cobmonate mpaBmia 0e30MacHOro Tpyla MpU MPOBEASHHH HCCIENOBaHUN B pamMKax yd4eOHOro
OKCIEPUMEHTA, YYEOHO-MCCIIEN0BATEIbCKOM M IPOEKTHON JEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOI0 000PYAOBAHUS;

pemaTh pacu€THble 3aJayd C SIBHO 33JaHHOM (PU3MUECKON MOAENbI0, HCNONb3ys (U3NYECKue
3aKOHBl W TPUHIUIBI, Ha OCHOBE aHall3a YCJIOBHs 3a/Jaydl BbIOMpaTh (PU3MUECKYI0 MOJEb,
BBIICTIATh (PU3UYECKUE BEIMYMHBI U (QOpPMYIbl, HEOOXOAuMBbIe IJsl €€ pelleHHs, MPOBOAUTH
pacyéThl ¥ OLIEHUBATH PEATTLHOCTh MOMYyYEHHOT0 3HaUEHUS (PU3NYECKON BETUIMHBL;

pelmaTh KaueCcTBEHHbIE 3aJaud: BBICTpaMBaThb JIOTHYECKH HENPOTUBOPEUUBYIO  IEMOYKY
paccyXKJIeHu# ¢ OIopoi Ha U3yYeHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UYECKUE SIBIICHUS
UCIOJb30BaTh MPU PELICHUU Yy4eOHBIX 3a7ad COBPEMEHHbIE MH(QOPMAI[MOHHbIE TEXHOJOTUHU JIS
MOUCKA, CTPYKTYPUPOBAHHUS, WHTEPIPETAIMN U TPEACTABICHUS y4eOHONH M Hay4dHO-TIOMYJISIPHOM
uH(pOpMAIUH, TTOTYYEHHOW U3 PA3INIHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBAThH MOTYy4aeMYyIo
uH(pOPMAIHIO;

IPUBOAMUTH MPUMEPHl BKJIa/la POCCUHCKHX U 3apyOeKHBIX Yy4EHBIX-(QU3MKOB B Pa3BUTHE HAYKH,
00BSICHEHHE ITPOLIECCOB OKPY’KAIOIIEro MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETHYECKHE 3HAHMS MO (PU3MKE B TOBCEAHEBHOW >XM3HU AN oOecredeHus
Oe3omacHOCTH MpU OOpalleHUuu ¢ MpUOOpaMM U TEXHUUYECKUMH YCTPOMCTBAMH, JUIsl COXPaHEHMs
3JI0POBbs M COOJIIOJJEHUS HOPM KOJIOIMYECKOI0 ITOBEIEHUS B OKPYXKAIOIIEH cpere;



paboTaTh B rpyIIIie ¢ BHIMOJTHEHUEM Pa3IMYHBIX COLUATIBHBIX POJICH, TUIAHUPOBATH PabOTy TPYIIIILL,
pallMOHAJIBHO pACHpPEAeNsiTh O0S3aHHOCTH M IUIAHUPOBATH JEATENLHOCTh B HECTaHIAPTHBIX
CUTYyallUsiX, AaJICKBaTHO OI[CHMBATh BKJAJ KaXKIOrO W3 YYaCTHUKOB TPYIIbl B pEHICHHE
paccMaTpUBaeMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanuecTBo 4acos DJIEKTPOHHBIE
Ne ni/m HaumeHoBaHue pa3iesoB U TeM POrpaMMbl Beero Kontpoasmbie | Tpaktuueckue (uudposbie)
oOpa3oBaTe/ibHbIE
padoThbI padoThbl pecypebi
Paznen 1. PUZUKA U METOJAbI HAYYHOTI'O IO3HAHUSA
11 ®u3nKa U METOIbl HAYYHOI'O MTO3HAHUS 2 bubmorexa [TOK
https://m.edsoo.ru/7f41bf72
Htoro no pasaeny 2
Pasznen 2. MEXAHUKA
bubmuotexa [JOK
21 Kunemaruia > https://m.edS(])lo.ru/7f41bf72
bubmotexa [JOK
22 Jusamuka ! https://m.edS(])lo.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHUSI B MEXAHUKE 6 1 1 ﬁgsg:?/ﬁ?éi(ﬁ?rﬁ/? f41bf72
Wroro no pazneny 18
Paznen 3. MOJIEKYJIAAPHAS ®U3UKA U TEPMOANHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUY €CKOW TEOPUH 9 1 EH6H_HOTeKa LTOK
https://m.edsoo.ru/7f41bf72
bubmuotexa [IOK
3.2 OCHOBBI TEPMOHHAMHUKH 10 ! https://m.edsg).ru/7f41bf72
33 ArperaTtHble cOCTOAHMS BeniecTBa. Da3zoBbie 5 bubmuorexa [JOK
MIePEXOIbI https://m.edsoo.ru/7f41bf72
Wroro no pazngeny 24
Paznen 4. JIEKTPOANHAMUKA
bubmotexa [JOK
41 UICKTPOCTATHKA 10 1 https://m.edsg)lo.ru/7f41bf72
42 [TocrosiHHbIN 3neKTpUYecKuil TOK. Toku B 12 1 1 bubmotexa [JOK
pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
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INOYPOYHOE IINTAHUPOBAHUE

10 KITACC
° K
Ne Tema ypoka 0JIMMECTBO 1aCOB Jlata DeKkTpoHHbIe UH(POBHIE
n/m Konrpoasnsie | IIpakTnueckue o0pa3oBaTeJbHbIE
Bcero U3yYeHUst
padoThI padoThI pecypcsl
dusuka — Hayka o npupoze. Hayuneie bu6mmorexa [IOK

1 1 01.09.2023 )

METOBI TO3HAHMSI OKPY>KAIOIIEro MIpa https://m.edsoo.ru/ff0c32e2

2 conpemermot vyt b 1 05.00.2023 | Duomioreka LIOK

P HayH P pa, R https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON e TeTbHOCTH JIFO e
MexaHuueckoe ABUKEHUE.

3 OTHOCHUTEIIBHOCTh MEXaHUUECKOTO 1 08.09.2023 bu6moreka [JOK
nBiokenus. [lepemenienue, CKOPOCTb, e https://m.edsoo.ru/ff0c3508
YCKOpEHHE

. bu6mmoreka [JOK

4 PaBHOMEpHOE MPSIMOJIMHENHOE ABUKEHUE 1 12.09.2023 https://m.eds0o.ru/ff0c3620
PaBHOyCKOpEHHOE PSMOJIMHEWHOE bubmoteka IJOK

° JIBHIKCHHE ! 15.09.2023 https://m.edsoo.ru/ff0c372e
CBobOoaHOE najieHne. Y CKopeHue bubmoteka IJOK

0 CBOOOJIHOT' O MaJICHHS . 19.09.2023 https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe nBuKeHUE. [IBUKEHUE bubmmorexa LIOK

7 . 1 22.09.2023 .

MaTepHaJIbHON TOYKHU 11O OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHIUIT OTHOCHTENBLHOCTH [ amuies.
. bu6moreka [JOK

8 WuepruanbHble cUcTeMbl oTcueTa. [1epBblit 1 26.09.2023 hitps://m.edso0.ru/ff0c3be8
3akoH HproToHa

9 eymepomnn e, Bropon sakon 1 29.00.20p3 | Dubmiorexa LOK

yrep + DTopon 3 o https://m.edsoo.ru/ff0c3be8
HeroTOHA 111 MaTepHaTbHOW TOYKH
Tperun 3akoH HeroTOHA 1151 MaTepUaIbHBIX bubmoteka [JOK

10 TOYEK ! 03.10.2023 https://m.edsoo.ru/ff0c3be8

11 3akoH BceMupHoro tarorenus. Cuna 1 06.10.2024 bubmoteka [JOK
TshkecTd. [lepBast kocMHuYecKasi CKOPOCTh T https://m.edso0.ru/ff0c3d00

bu6mmoreka [JOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 10.10.2023 https://m.edsoo.ru/ff0c3el8

13 Cuina Tpennsi. Koaddunuent tpenus. Cuna 1 13.10.2023 | bubamoreka [IOK
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https://m.edsoo.ru/ff0c3ada
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

COITPOTHUBJICHUS IIPU IBUXXCHHUU TCJIA B
KHUAKOCTH HJIN ra3c

https://m.edsoo.ru/ff0c3f76

14

[TocrynarenbHOE 1 BpaliaTeaIbHOE
JIBUKEHUE a0COIFOTHO TBEPIOTO Tea.
MomeHT cunkbl. I1nedo cunmel. Y cinoBus
paBHOBECUS TBEPAOrO Tea

17.10.2023

bu6moreka [JOK
https://m.edsoo.ru/ff0c41a6

15

NmMnynec MaTepuaabHOM TOUKH, CUCTEMBI
MaTepualibHBIX TOYEK. UMIyIbC CHIIBI.
3aKOH COXpaHEHUs UMNyJybca. PeakTuBHOE
JIBYOKEHHE

20.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

Pa6ora u MmomHoCTh cuibl. Kunernueckas
SHEprusi MaTepHaabHoil Touku. Teopema 00
M3MEHEHUU KUHETHYECKON SHepruu

24.10.2023

bu6moreka [JOK
https://m.edsoo.ru/ff0c4502

17

[Torenunanbuas sHeprus. [loreHunanbHas
SHEPrus ynpyro aeGopMupoBaHHOH
npykusbl. [loTeHIIManbpHas SHEPrus Teaa
BOJIM3M TOBEPXHOCTH 3eMJIU

27.10.2023

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c461a

18

HOTCHI_[I/IaHLHBIC N HCIMOTCHLMAJIbHBIC
cuibl. CBSI3b pa6OTBI HCIIOTCHIMAJIBbHBIX
CHJI C UBMEHEHHEM MEXaHUUYECKON OHCPIrun
CHCTEMEI TeJ. 3aKOH COXpPaHCHUA
MEXaHUYEeCKOU OHCPIrun

07.11.2023

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

19

JlabopartopHas pabora «MccnenoBanue
CBSI3U pabOTHI CHIIBI C U3MEHEHHUEM
MEXaHUYECKOU 3HEPruu Tejla Ha IpuMepe
pacTsHKEHUS] PE3UHOBOTO JKI'YTa

10.11.2023

20

KonTponbHas pabora mmo reme
«Kunematuka. [luHaMuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE

14.11.2023

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

21

OCHOBHBIE 1OJIOKEHUSI MOJIEKYJISIPHO-
KHHETHUYECKO Teopuu. bpoyHOBCKOE
newkenue. Jnddysus

17.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep ABHUKEHUS U B3aUMOJIEHCTBHS
4acCTHUIl BellecTBa. Moaenu CTpoeHus ra3os,
SKUAKOCTEN U TBEPABIX TEN

21.11.2023

23

Macca MOJICKYIJI. KomuuectBo BCIICCTBA.

24.11.2023



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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[TocrosiHHast ABoraapo

TennoBoe paBHOBecue. Temneparypa u eé

24 n3mepenue. lllkana remneparyp llenbcus 28.11.2023
HNneanpubni raz B MKT. OcHoBHOE Bub6mmorexa IIOK

25 | pasnenne MKT 01.12.2023 https://m.edS(])lo.ru/ffOc4fde
AOcoimoTHas TeMreparypa Kak Mepa

26 CpeHEeN KMHETUYECKOW SHEPTUM IBUKEHUS 05.12.2023 bu6mmoreka [JOK
MoJIeKyII. Y paBHeHHe MeHneneena- https://m.edsoo.ru/ff0c511e
Kianeiipona

27 3akoH JlampToHa. ["a30BbIC 3aKOHBI 08.12.2023
JlabopaTopnas pabora «/ccnenoBanue

28 3aBUCUMOCTH MEXKYy IMapaMmeTpaMu 12.12.2023
COCTOSIHHSI pa3pEKEHHOT 0 ra3ay

29 N3omnponeccsl B naeanbHOM Ira3e u ux 15122023 bubmotexa [JOK
rpa)uIecKoe IpeCTaBJICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHSss1 SHEPrUs TEPMOIUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ M3MECHEHHUS.

30 KomuuecTBo TemnoTsl U padorTa. 19.12.2023 ﬁgg?;ﬁ;é;ii?ﬁ/ 0c5952
BHyTpeHHss1 sHEprus OJHOATOMHOTO
UJCIbHOIO Ta3a

31 Buasl Ternionepenayuun 22.12.2023 Eggglfl(?;e;iiiorﬁl f0c5c36
VY enbHasd TENIO0EMKOCTh BENIECTBA.

32 Kgnnqecmo TEIJIOTHI IIPU Tinonepenaqe. 26.12.2023 EH@I_HOTeKa LOK
ApmabaTHpiit mporece ttps://m.edsoo.ru/ff0c5¢c36
[TepBbIit 3aKOH TEPMOJIMHAMUKH U €TO bubmotexa [JOK

33 PUMEHEHHUE K U30MpoIeccaM 29.12.2023 https://m.edsoo.ru/ffOc5efc

34 HeobpaTtuMocTh poI11eccoB B IPUPO/IE. 09.01.2024 bubmoteka [JOK
Bropoii 3aK0H TepMOIUHAMUKY https://m.edsoo.ru/ff0c6230
IMpuunun gevicteusa u KI1JI Tennosoi Bub6mmorexa IIOK

35 MéII)H_II/IHI)I 3 12.01.2024 https://m.edsg)lo.ru/ff0c600a

36 I{uxn Kapuo u ero KI1J| 16.01.2024

37 DKOJIOrHYECKHE MPOOIEMbI 19.01.2024
TEMJI0YHEPT €THKU

38 O6o6maromuii ypok «MoJieKkyJisipHast 23.01.2024 | bubmmnoreka [JOK



https://m.edsoo.ru/ff0c4fde
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(1)1/131/11(3. OCHOBBI TCPMOAUHAMUKNY

https://m.edsoo.ru/ff0c6938

KoutponbHas pabota o Teme

bu6mmoreka [JOK

39 «MonekynspHas ¢usmuka. OCHOBBI 26.01.2024 hitps://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHKI
[TapooOpa3oBaHue U KOH/ICHCAIIUS. bubmmorexa [IOK
40 VicnapeHue v KUIIEHHE 30.01.2024 https://m.edso0.ru/ff0c63b6
11 AbcomoTHas 1 OTHOCHUTeanaﬂ BJIAJKHOCTh 02.02.2024 BI/I6J'I'I/IOTeKa HOK
BO3ayxa. HaceimmeHHbIi nap https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno. Kpucrannmueckue u
42 aMmopdHbIe Teaa. AHU30TPOIHUS CBOWCTB 06.02.2024 bubmotexa [JOK
KpUCTALIOB. JKHIKKME KPUCTAILIBI. o https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTePHUAJIbI
43 [lnaBnenue u KpucTtaM3anus. Y ieibHas 09.02.2024 bu6mnoreka [JOK
TerioTa miaasjicHus. CyonuMmarnus T https://m.edsoo.ru/ff0c6708
bu6mmnoreka [JOK
44 VYpaBHEeHME TEIIOBOrO Oananca 13.02.2024 https://m.eds00.ru/ff0c6820
DJIeKTpU3aLMS TE. DIEKTPUUECKUU 3aPSII. bubmotexa [JOK
45 16.02.2024
JIBa BHIa JIEKTPUY CCKUX 3apsIJIOB https://m.edsoo.ru/ffOc6bcc
[TpoBOTHUKH, TUIICKTPUKHU
’ bu6moreka [JOK
46 MOJTYTIPOBOAHUKHU. 3aKOH COXPaHEHUS 20.02.2024 hitps://m.edsoo.ru/ffocebce
DIIEKTPUYECKOT0 3apsiaa
47 B3aumonenictBue 3apsaoB. 3akoH Kynona. 27 02.2024 bubmotexa [JOK
ToueuHbIN IICKTPUUCCKUH 3aPsijl o https://m.edsoo.ru/ff0c6ce4
Hanpssk€HHOCTB 3IEKTPUYECKOTO MOJIS.
bubmioreka [IOK
48 HpI/IHI:[HH CYNEPIO3ULIH SIEKTPUIECKHX 01.03.2024 hitps://m.eds0o.ru/ff0c6df2
nosied. JINHUY HanpsKEHHOCTH
49 Pa6ora cuit anekTpocTaTH4eCKOro moJIs. 05.03.2024 bubmuorexa LIOK
ITorenuman. Pa3HocTh ITOTEHIMAJIOB e https://m.edsoo.ru/ff0c6f00
[TpoBOMHUKY U AUDIICKTPUKHU B
bu6moreka [JOK
50 AJIEKTPOCTATUYECKOM TIOJIE. 12.03.2024 https://m.eds00.ru/ff0c7018
JmsnekTpuueckas MpOHUIIAEMOCTh
. bubmotexa [JOK
51 Onekrpoémkocth. Konaencarop 15.03.2024 hitps://m.edso0.ru/ff0c7126
52 DIIEKTPOEMKOCTb MJIOCKOT0 KOHJIEHCATOpa. 19.03.2024 bubmotexa [JOK

OHeprusi 3apsLKEeHHOr0 KOHIeHcaTopa

https://m.edsoo.ru/ff0c72c0
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53

JlabopaTopHas pabora "VM3mepenue
AIEKTPOEMKOCTH KOHIeHcaTopa"

22.03.2024

54

[TpuHuMn AECTBUS U IPUMEHEHU E
KOHJICHCAaTOPOB, KOMUPOBAJIBHOTO
arrapara, CTpyWHOro pUHTepa.
DJIeKTpoCcTaTHYECKas 3aluTa. 3a3eMJICHUE
AJIEKTPONIPHOOPOB

09.04.2024

55

DNEeKTPUYECKUH TOK, YCIOBUS €T0
cymecrBoBanus. [TocTosHHbIN TOK. CHta
toka. Hanpsokenne. ConportuBiieHne. 3aK0H
Oma 1 yyacTka 1emnu

12.04.2024

56

[TocnenoBarenbHOE, MapalieibHOE,
CMEIIAHHOE COCTUHECHU E POBOIHUKOB.
JlabopaTopnas pabora «3yueHue
CMEIIAHHOTO COSIMHEHUS PE3UCTOPOBY»

0.5

16.04.2024

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PabGoTa 1 MOIITHOCTb 3JIEKTPUYECKOTO TOKA.
3akoH [xoyns-Jlenma

19.04.2024

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

58

3akoH Oma /1151 HoNHOM (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe
3ambikaHue. JlabopaTtopHas pabora
«3mepenne DJ1C ncTouHmKa ToKa M €ro
BHYTPEHHETO COMPOTHBIICHUS

0.5

23.04.2024

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

59

OneKTpOHHAs MPOBOJUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb COIIPOTUBIICHMUS
METAJIOB OT TEMIIEPATYPBI.
CBepXnpoBOJUMOCTb

26.04.2024

60

DJEeKTpUYECKUH TOK B Bakyyme. CBOHCTBa
AIIEKTPOHHBIX MyYKOB

30.04.2024

61

[TonmynpoBoHUKH, UX COOCTBEHHAS U
pUMecHasi IpoBoauMOCTh. CBoMCTBA p—N-
nepexoza. [1omynpoBoIHUKOBBIE TPUOOPHI

07.05.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKUH TOK B paCTBOPAX U
pacrmiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTUYECKAS 1M CCOLIALIMSL.
DNIEeKTPOIIN3

14.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

BHCKTpI/IquKI/II/I" TOK B rasax.

17.05.2024

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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CaMOCTOSITETIbHBIN 1 HECAM OCTOSI TeIbHBIU
paspsia. Momnus. [1nazma

https://m.edsoo.ru/ff0c84ae

DneKTpudecKue mpudopsl U yCTPOUCTBA U

bu6mmoreka [JOK
64 UX MpaKkTHYecKoe npuMeHenue. [IpaBuia 1 21.05.2024 https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MaCHOCTH
. bubmoteka IJOK
65 O06o0marmuil ypok « IEeKTPOTUHAMUKAY 1 24.05.2024 https://m.eds0o.ru/ff0c88be
KonTtponpHas pabora 1o reme
«Qnektpoctatuka. [locTosHHBIN bubmmorexa LIOK
66 SNEKTpUYECKUil TOK. TOKU B pa3HuHbIX ! 28.05.2024 https://m.edsoo.ru/ff0c8a8a
cpenax»
PesepBHblii ypok. KontponbHas padora no bubmmoreka LIOK
67 teme "DiekTpoauHaMuKa" . 31.05.2024 https://m.edsoo.ru/ff0c8c56
68 PesepBHbIl ypok. O000ImAOIIHI YPOK 1O 1 bubmoteka [JOK
temam 10 kmacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

» ®usuka, 10 knacce/ Msakumes I'.41., Byxosues b.b., Corckuiit H.H. nox penakiueii [TapdenTheBoit
H.A., AkumonepHoe obmectBo «M3narenpcTBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET



