MWHHCTEPCTBO IPOCBEIEHUSI POCCUMICKOM ®EAEPAIIAN
POCTOBCKaH OﬁJIaCTb
A30BCKHH paloH -

MBOY Kasabsckaa COII

PABOYAS TIPOT'PAMMA
(ID 2641417)
yuebnoro npeamera «Puzuka. ba3zoBblii ypoBeHb»

st obygaronuxes 10 xiacca

n. Kasgjabckui
2023r.



INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke ¢ yu€roMm (DeneparbHON padoueil MporpaMMbl BOCHHUTAHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMmbl 1o (PU3UKE HaNpaBIeHO Ha (OPMHUPOBAHME
€CTECTBEHHO-HAY4YHON KapTUHBI Mupa oOydaromuxcs 10 kimaccoB mpu oOydeHUU
uX (Qu3rke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Iporpamma mno ¢usuke coorBeTcTBYeT TpeboBanusm OI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPeIMETHBIM pe3yJbTaTaM
OOydeHHMs, a TaKXKe YYHMTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENM M3Y4Y€HMsI (PU3UKKM HA YPOBHE CPEIHEr0 OOIIEero
00pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (DU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cozaepxaHue yueOHoro npeamera «dusukay mo rogam oOydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pazHOOOpa3HbIX TEXHOJNOTHM B cdepe SHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MaTe€pHalOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3yueHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
HAy4YHBII METO]I MO3HAHUSI MPY BHITIOJHEHUN UMH Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBy kypca ¢u3uku Uil YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3UKH, BKIIOUAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
(opMHUpOBaHUE NPEJCTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHUH, BELIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U KOJIOTHYECKUMU MPOOTEMaAMHU.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COZICpXaHMsI, TMOCBSIIEHHBIX OJKOJOTHYECKHMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus sBIstOTCA Guznueckue Teopuu (popmMupoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX IPEJICTABICHHUSIX O NPHUpPOJE, TIpaHULAX
OPUMEHUMOCTH TEOPUH, JJII ONUCAHUS €CTECTBEHHO-HAyYHBIX SIBIICHUW H
MIPOLIECCOR).

CucTeMHO-eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIIEPUMEHTOB U JAOOpaTOpHBIX padoT,
KOTOpBIE B MIporpamme no ¢usuke oObEAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
o0pa3oBaTeNbHOTO TMpoIEecca HCXOAs U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

bonbiioe BHMMaHUE YIENSETCS PEHICHUI0 pacuyE€THBIX M KaueCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanusmu PDPI'OC COO k wmarepuaibHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOuHere (U3MKM TODKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpannoHHOEe o0OpyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00opydoBaHHE [JIsi YUYEHHUYECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX U MHU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHre HHTEpeca M CTPEMJICHHS OOYYalOlIUMXCS K HAay4dHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTUE WX HWHTCIUICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METO/IE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpenacTaBICHUN O poid (PU3WKH JJIA Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTiwkeHne dTUX TieNield 00ecreurnBaeTCs pelieHneM CIASTYINMX 3a1ad B

npoliecce u3ydeHus Kypca pU3uKy Ha YpOBHE CPEAHEro 00Iero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPODHU3UKH;

e (dopMupoBaHHE YMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUA JJIA
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHE CIIOCOOOB pEHICHHWS pa3IUYHBIX 33Jad C SIBHO 3aJaHHOUN
busnyeckoil MoIENblo, 3aJad, MOJIPa3yMEBAIOIIUX CaMOCTOATEIbHOE
cozflaHue (PU3NIECKON MOJIETIH, aJIeKBaTHOM YCIIOBUSM 3a1auH;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOILIECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO
cpeay;

e OBIAJCHUE METOJaMU CaMOCTOSTEIHHOIO IJIAHUPOBAHMS U TPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3/IaHUE YCIIOBHUH ISl Pa3BUTHS YMEHUN MPOEKTHO-HCCIIEI0BATEIHCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusydyenue ¢usuku (0a30BBI ypOBEHb) HAa YpPOBHE CpEIHEro OOIIEero
oOpa3oBanus orBoauTcs 136 vacoB: B 10 kitacce — 67 vacoB (2 4aca B HENETIO).
[Ipennaraemerii B mporpamMme ToO (U3MKE TEpedeHb JaOOpaTOPHBIX H
MPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JeaeT BbIOOD
POBEJICHUST JTA0OPATOPHBIX PAOOT W OMBITOB C Y4YETOM WHIWBHIYATIbHBIX
0COOEHHOCTEH 00yYaroInXCsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Ponb »sKkcepuMeHTa W TEOpUM B TpOLEcCe MO3HAHUA PHUPOJBIL.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢usuku B (HOpMHPOBAHUM COBPEMEHHOW HAyUYHOW KapTHHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U TMEpeMeIIcHus
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBuKeHWe. JIBMKEHHME  MATepUaIbHOM  TOYKM  IIO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [leproa u yacrora obOpamienus. LleHTpocTpeMurensHOe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JNBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmtonenure ABUKEHHS Tejla, OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne ckopocTy Ipu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHHU IIPU PABHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynaTenbHOE U BpalaTeIbHOE JTBUKEHUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOW TOuku. Teopema 00 HU3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHHEM MEXaHMYECKOM JHEPrHMM CHUCTEMBI TEIL
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKOW >HEpPruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBmxkenue. Juddysus. Xapakrep IBMKCHUS U
B3aMMOJICVCTBHSl YacTHUI] BelIeCTBA. Moaenu CTPOCHUs Tra3oB, XKUJIKOCTEU U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHEeld KUHETHYECKOW HSHEPrMH TEIUIOBOTO MBMKEHMS dYacTul rasa. [llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH JlasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBiIeHUE HM30IMPOIIECCOB: HM30TEpMa, H30XO0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOEC TPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHNE CYILIECTBOBaHUE MEKMOJIEK YIS PHOT O
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO3/1yXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpeHHsAs SHEPrus TEPMOAMHAMMUYECKOU
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 aamabatHoM mporecce. llepBblii 3aKOH TEPMOIUHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBple  MamuHbl.  [IpyHOMIBI  IEMCTBUST  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHET0 CrOpaHusi, ObITOBON XOJOIUILHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3meHneHnne BHyTpeHHEN sHepruu (TeMIiepaTyphbl) Tela Mpu Teruionepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM ).

Mopnenu napoBoi TypOUHBI, ABUTATENs] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3Mmepenne yaeabHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHHS OT J1aBJICHUS.

Teépnoe Teno. Kpucrannmueckue n amopgubie Tesna. AHU30TPONHSI CBOICTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHnueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Hemoncmpayuu ¢ obopyoosanuem « Touka pocmay

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJJNEeKTpUYecKuil 3apsan. JlBa BuAa >IEKTPUUYECKHX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AIEKTPUUYECKOI0 3aps/a.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
OnekTpuueckoe mone. Hampsok€HHOCTH — dyeKTpuueckoro moiid.  IIpuHiun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJICHCATOP, KOITUPOBAJIbHBIN aniapar, CTPYHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIM2IIEKTPUKY B DJIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3MmepeHue aIeKTpoEMKOCTH KOHIEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHUE. Y IEIBHOE CONPOTHBIIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma 1Jis1 OHOM (3aMKHYTO#) 35ieKTpudeckoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJAMMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OJneKTpuuecKkuid TOK B ra3zax. CaMOCTOSTENbHBIH M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [lnazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN U0, TaJbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

IIpsmMoe w3MepeHne DJIeKTpOABMKYLIEH Ccuibl. KopoTkoe 3ambIKaHue
raJbBaHUYECKOr0 JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3NEKTPOJIUTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yyenuueckuii sxcnepumenm, nabopamopuvie pabomvl ¢ UCNOTIbIOBAHUE
obopyodosanus « Touka pocmay

N3ydeHne CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3MepeHre 3eKTPOABHXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHErO
COIIPOTHUBIICHHUSI.

Habmroienne aimekTpoimsa.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISETCS C
Y4ETOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTEMAaTHKH,
OuoNI0run, XMMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbIM (akT, runore3a, (Qu3nmyeckas BeIMYMHA, 3aKOH,
TEOpusl, HAOIIOACHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHUM, JuHEWHas QyHKIMS,
napaboina, runepoosa, ux rpa@uKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCH KOOPAWHAT, CJIO0KEHNE BEKTOPOB.

buonocus: mexanmyeckoe ABWIKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEIIO0OMEH KUBBIX OPraHU3MOB (BBl TEIUIONEpPENauH, TEIJIOBOE PaBHOBECHE),
ANEKTPUUECKUE SIBJICHUS B KUBOM MpUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEIN, JKUIKOCTEH H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpacghus: BNaxXHOCTh BO3/1yXa, BETPBL, OAPOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOHHa, ObITOBON XOJOJWJIBHUK, KOHIULUOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTEIIbHBIE TPHOOPHI, ralbBaHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBILIETI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «duszukay» Ha YpOBHE CpeHET0 oO0IIero oopa3zoBaHusi (0a30BbIM YpPOBEHB) TOJKHO
00eCTeYuTh JOCTHIKEHNE CICTYIONTUX JTUIYHOCTHBIX, METAIIPEAMETHBIX U TTPEIMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHMS ydyeOHOro npeaMera «Ou3nka» JTODKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH
00ydJaromuxcs pPYyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIIM}, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUW, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
o01iecTBa, paclUIMpeHue >KM3HEHHOTO OIbITa W OMNbITa ACATEILHOCTH B IMPOIECCe pealr3allii OCHOBHBIX HAIpPaBIICHUM
BOCITUTATEJILHON IEATSIHbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMU OO0YYaIOIIErocsi KaK aKTUBHOI'O M OTBETCTBEHHOTO UJIeHA POCCUUCKOTO
00I1IeCTBa;

MPUHATHE TPATUITUOHHBIX O0IIEYEIIOBEYECKUX TYMAHUCTUYECKHUX U JEMOKPATUIECKUX IICHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JICSITEILHOCTh B HMHTEpPEcax TIpPaKIaHCKOro oOIIecTBa, Yy4acTBOBAaTh B
camoyIpaBJeHUU B 00pa30BaTeILHON OpraHU3aIlnu;

yYMEHHE B3aUMOJICUCTBOBATH C COIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUAMU U HAa3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOU €SI TEIIBHOCTH;

2) MaTPHMOTHYECKOT0 BOCTIUTAHHUSI:

c(hOpMHUPOBAHHOCTh POCCUICKOM IpakJaHCKOW UJICHTUYHOCTH, MAaTPUOTU3MA,;

IIEHHOCTHOE OTHOIIEHUE K TOCYJAPCTBEHHBIM CUMBOJIaM, JOCTHXKEHUSIM POCCUUCKUX YUEHBIX B 00JaCTU (PUBUKU U
TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIMTAHHSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHMUS;



CIIOCOOHOCTH  OIIEHMBAaTh CHTYAallMI0O W IPUHUMATh OCO3HAHHBIE PpEIICHUS, OPHUEHTHPYICh HA MOpPaIbHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YUEHOIO;

OCO3HAHKE JINYHOrO BKJIaJa B IOCTPOEHUE YCTOMYMBOIO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

3CTETHYECKOE OTHOIIEHUE K MUPY, BKIOUAsk SCTETUKY HAYYHOTO TBOPUECTBA, IPUCYIIETO (PU3NIECKOM HAYKE;

5) Tpy/10BOI'0 BOCTIMTAHMS:

UHTEPEC K Pa3aruHBIM chepaM mpodeCCHOHANLHOM JAeITENLHOCTH, B TOM YHCJIE CBI3aHHLIM ¢ (PM3MKON U TEXHUKOIM,
YMEHHE COBEPIIATH OCO3HAHHEIM BLIOOP OyayIel Mpopeccu 1 Pealn30BLIBaTL COOCTBEHHEIE KU3HEHHBIE [IIaHbL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHHUIO B 001aCTH (DU3HMKH HA TPOTSKEHUH BCEH KU3HM;

6) 3K0JIOrH4€eCKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTH YKOJIOIMYECKOM KYJIBTYPBI, OCO3HAHKE III00aIBHOIO XapaKTepa SKOJIOTHIECKUX IPOOIIEM;

IUIAHMPOBAHKME M OCYILECTBICHUE IEUCTBHI B OKPYKAIOIIEH Cpeic Ha OCHOBE 3HAHMUS LIEJIEH YCTOMYHNBOIO pa3BUTHS
4eJI0BEYECTBA;

pacIIUpEHKE OIBITa AEATEIBHOCTH SKOJIOTHUYECKON HAIIPAaBIEHHOCTH Ha OCHOBE HMEIOIIUXCS 3HAHUM 10 (DU3HKE;

7) HEHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NYECKOM HAYKH;

OCO3HAHKE LIEHHOCTU HAYYHOU JEATEILHOCTH, TOTOBHOCTh B IPOLECCE U3YUEHUS (DM3UKH OCYIIECTBIISATEH IPOEKTHYIO
M MCCIIEIOBATENILCKYIO JAEATEIIbHOCTh HHANBUAYAIBHO H B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jornueckue aeMcTBUA:
CaMOCTOSITEILHO (hOPMYIMPOBATh U AKTYAJU3UPOBATH IPOOIEMY, paccCMaTpUBaTh €€ BCECTOPOHHE;
OMPEACIIATH LEJIN ACATEIbHOCTH, 3a4aBATh NTAPAMETPhl U KPUTEPUU UX JTOCTUKCHUS;
BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (DU3UUECKUX SBICHUSX;



pa3pabaThIBaTh IJIaH PEIICHUs] MPOOJIeMBbl C YYETOM aHaIM3a HMEIOIIMXCS MaTepHalbHBIX M HEMaTepHaIbHBIX
pPECYypCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh, OLICHUBaTh COOTBETCTBUE pE3YJIbTATOB IEISIM, OILIEHUBATh PUCKH
TIOCJICACTBHUI NCATCILHOCTH;

KOOPJIMHUPOBATh M  BBINONHATH PA0OTy B YCJIOBHUSAX pEAbHOTO, BUPTYAIbHOTO W KOMOWHHUPOBAHHOTO
B3aHMMO/ICHCTBUS;

pPa3BHBATh KPEaTUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HECHHBIX IMPOOJIEM.

Ba3oBble ucciaenoBare/1bCKue JeCTBHA .

BJIQJIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH TIOHATHIMHU ¥ METOJaMU (DU3UYECKON HAYKU;

BJIQJICTh HaBbIKAMHU YYEOHO-MCCIICIOBATEILCKON U MPOSKTHOM JESITEIBHOCTH B 00JacTU (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIICHUs 3alad (PU3NUECKOro COJAEpX aHUs, MNPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

BJIQJICTh BUJIAMH JICATEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUs, €ro HWHTEpPIpeTalud, IpeoOpa3OoBaHHIO U
MIPUMEHEHUIO B PA3IMUHBIX YUEOHBIX CUTYAIUSX, B TOM YHUCJIE MPU CO3aHUU Y4€OHBIX MPOEKTOB B 00J1aCTH (DU3HKH;

BBISBJISITh MPUUMHHO-CJICICTBEHHBIC CBSI3U U aKTyaJUu3UpPOBATh 3aJ1auy, BBIIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAXOIUTh
apryMEeHTHI JUIsl JOKA3aTeJIbCTBA CBOMX YTBEPXKIACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aAHAIIM3UPOBATh MOJYYECHHBIE B XOJI€ PEIICHUA 3aJadd pe3yIbTaThbl, KPUTUUECKU OLIEHUBATh HUX JOCTOBEPHOCTb,
POTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POpMYIMpPOBaTH COOCTBEHHBIC 33a/laul B 0OPA30BATEJILHOM JIEATEIbHOCTH, B TOM YHCIE MPU HU3yYCHUH
duzuku;

JlaBaTh OLICHKY HOBBIM CHUTYaIlUsM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;,

YMETh TIEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh JKU3HEACITEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC UJICH, NIPEIJIaraTb OPUTMHAIBHBIE TTOJXO0/Ibl U PEIICHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undopmanmneii:



BJIQJICTh HAaBBIKAMHU TIONy4EHUS HHPOpMANMKU (DUIUUECKOTO COJEp)KAaHUS W3 HMCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISATH MOUCK, aHAIN3, CUCTEMAaTU3alMI0 U WHTEPIpETaIuio HHGHOPMAIIMKM PA3IUYHbIX BUIOB U
dbopM mpeIcTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTH MH(OpMAITUH;

WCIIOJIb30BaTh CpeACTBA HMH(GOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJIOTMH B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJOIeHHEeM TPeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECYPCOCOEPEIKEHUSI, MPABOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAITMOHHON O€30MaCHOCTH;

CO3/IaBaTh TEKCTHl (PU3UYECKOTO COJCP)KAHUS B PA3NMUUYHBIX ¢opMmarax ¢ yd4€ToM HazHa4YeHHWs] HWHOOpMalUu |
IEJICBOM ayJAUTOPUH, BEIONpAsi ONTUMATBHYIO (JOPMY TIPECTABIICHUS U BU3yaTU3aIIHAH.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE TelcTBHA:

OCYIIECTBIISTH OOILIEHNE Ha YpOKaX (PU3UKU U BO BHE-YPOUHOU JESTEILHOCTH;

pacro3HaBaTh NPEANOCHUIKN KOHMIMKTHBIX CUTYAIMH U CMSATYaTh KOH(IUKTHL;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOKO TOUKY 3PECHUS C HCIIOIH30BAHUEM SI3BIKOBBIX CPEJ/ICTB;

NOHUMATh U UCTIOIB30BaTh MPEUMYIIECTBA KOMAH/IHOW U WHANBUAYAILHONW PaOOTHI;

BBIOUPATh TEMATUKY M METOJIbI COBMECTHBIX JICHCTBHIA ¢ y4ETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEH KKIOTO WICHA
KOJUICKTHBA,;

NPUHUMATh eI COBMECTHOW NIESATENIbHOCTH, OPraHU30BBIBATH M KOOPAUHHPOBATH JCHCTBHS MO €€ JOCTIKEHHIO:
COCTaBJIATh TUIAH NIEHCTBUIL, pacnpeieniTs POl ¢ y4ETOM MHEHHH yYaCTHHKOB, OOCYXJaTh pe3yJbTaThl COBMECTHOU
paloThI;

OIICHMBATh KAa4yeCTBO CBOEr0 BKJI3Ja M KAKAOTO YYACTHHKAa KOMaHABI B OOIIMH pe3yibTaT Mo pa3pabOTaHHBIM
KPUTEPHSIM;

npeJiaraTh HOBbIC TPOCKTHI, OIICHUBATH MJICH C IMO3UIIMHA HOBH3HBI, OPUTHHAIBHOCTH, TIPAKTUIECKON 3HAYUMOCTH,

OCYHIECTBIISITh TO3UTHBHOE CTPATEITMYECKOE ITOBEJCHHE B PA3JIMYHBIX CHTYAlUAX, MPOSBIATH TBOPYECTBO U
BOOOpakeHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIC YHUBepcaibHbIe y4eOHbIC 1eHCTBUSA



Camoopranmzanmsi:

CaAMOCTOSITEJIbHO OCYIIECTBISATh IO3HABATEIBHYIO JESATENBHOCTh B 00JacTh (DU3MKUM M aCTPOHOMHUU, BBIABISATH
npo0sieMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4U;

CaMOCTOSAITEJIbHO COCTABJIATH IJIAH PELIECHUS PacuETHBIX U KauECTBEHHBIX 3a/1a4, IJIaH BBIOJHEHUS MPaKTUYECKON
paboThI ¢ YUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEIOYTEHHI;

JlaBaTh OLEHKY HOBBIM CUTYAlIUSIM;

pacuIMpATh paMK{ y4eOHOTo IIpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTeHUN;

JieJIaTh OCO3HAHHBINA BBIOOD, apryMEHTUPOBATh €r0, OpaTh HAa c€0s1 OTBETCTBEHHOCTh 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBII OIBIT;

CocoOCTBOBaTh ()OPMUPOBAHUIO M TMPOSIBICHUIO JPYIULMU B 00JacTU (PU3UKH, IMOCTOSHHO IIOBBIIIATH CBOM
o0pa30BaTeIbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/VIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LETSIM;

BJIaJIeTh HaBBIKAMM I[1O3HABATEJILHOM peQeKCHH KaKk OCO3HAHHUS COBEPLIAEMBIX JEUCTBUH M MBICIUTEIbHBIX
IPOLECCOB, UX PE3YJIHTATOB U OCHOBAHUIA;

UCIOJIb30BaTh MPUEMBI PeIIEKCUU IJI1 OLEHKHU CUTYalllH, BBIOOPA BEPHOI'O PEIICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PELLEHUS TI0 UX CHUKECHHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX [IPU aHAIM3E PE3YIbTATOB AESATEIbHOCTH;

NPUHUMATD ce0sl, MOHUMasi CBOM HEOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX [IPU aHAIU3€ PE3yIbTATOB ACSATEIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIMOKHU.

B mpouiecce AOCTHXEHUS THYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MPOTrPaMMBI 10 (PU3KKE ATl YPOBHS CPEIHEro 00IIero
00pa30BaHus y 00yJarOIIMXCsl COBEPIIEHCTBYETCS IMOLIMOHAJIbHBIM HHTEIIEKT, IPEANoIaraoni copMUpoOBaHHOCTS:

CaMOCO3HAHMS, BKJIIOYAIOUIEr0 CIOCOOHOCTh MOHHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHUE, BHUJIETh HAlpaBJICHUS
pa3BUTHUS COOCTBEHHOM YMOIIMOHAIBHOM cephl, OBITh YBEPEHHBIM B CeO€;



CaMOpETYJIMPOBAaHUS, BKIIFOYAIOIIETO CAMOKOHTPOJb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEICHUEC,
CIIOCOOHOCTH aJIalITUPOBATHCS K SIMOIIMOHAIBHBIM U3MEHEHUSM U TIPOSBIISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTHUKEHUIO LM U YCIEXY, ONTUMHU3M, NHUIIMATUBHOCT,
YMEHUE JICMCTBOBATh UCXOMS U3 CBOMX BO3MOXHOCTEH;

AMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh IOHMMATh 3MOIIMOHAIBHOE COCTOSHUE JPYTHX, YYUTHIBATH €ro IpH
OCYIIIECTBJIICHUH OOIICHUS, CHOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMATILHBIX HAaBBIKOB, BKJIOYAIONINX CIOCOOHOCTh BBICTPAWBATH OTHOIICHUSI C JPYTUMHU JIFOJBMH, 3a00THTHCS,
MIPOSIBIISITHE MHTEPEC U pa3peiiaTh KOHMIUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K konmy oOydyenus B 10 kijacce TmpeaMeTHbIe pe3yiabTaThl Ha ©0a30BOM YpPOBHE JIOJDKHBI OTpPaKaTh
c(hOpMUPOBAHHOCTD Y 00yJaIOMMUXCI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PUBMKU B POPMUPOBAHUU COBPEMEHHOW HaAy4yHOM KapTHHBI MUDa, B
Pa3BUTHH COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B IPAKTUYECKON €SI TEIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (PU3UUECKUX MOJeNiel: MaTepualibHasl TOYKa, MHEpIUAJIbHAS CUCTEMa
orcuéra, abCOMIOTHO TBEPAOE TENO, MACATHHBIM Ta3, MOJCIU CTPOCHHUS Ta30B, KUJIKOCTEH W TBEPIBIX TN, TOUYCUHBIN
AJICKTPUYECKUH 3apsi/l IPU pelIeHU (U3NIECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKHUE SBJICHHUS (MPOIECChl) U OOBSCHATH UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISPHO-
KUHETUYECKOW TEOPUH CTPOCHUSI BEIIECTBA W JJICKTPOAWHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJIMHEUHOE
JBIDKEHHUE, CBOOOIHOE TaJIeHHE TeJl, IBMKECHHE TI0 OKPYKHOCTH, UHEPLIMS, B3auMOieicTBUE Tell, Tuddy3us, OpoyHOBCKOE
JBIOKEHUE, CTPOSHUE JKUIKOCTEH W TBEPIBIX TeN, U3MEHEHUE 00BhEMa TN MpPU HArpeBaHUM (OXJIAXKICHUH), TEIIOBOE
paBHOBECHE, HCHApeHUe, KOHJCHCAIlUs, IUIABJICHUE, KPUCTALIM3ALMS, KUMEHUE, BJIAKHOCTHh BO3/yXa, MOBBIIICHUE
JIABJICHUS Ta3a MPHU €r0 HArPEBAHUU B 3aKPBITOM COCYJIE, CBA3b MEXKJY NapaMEeTpaMy COCTOSIHHS Ta3a B M30IPOIeccax,
BJIEKTPU3ALMS TEJI, B3aUMOACHCTBUE 3aPAJIOB;

ONMHMCBHIBATh MEXaHWYECKOE JBM)KCHHE, HCIOJIb3ys (U3UYSCKUE BEIMYMHBI: KOOpJAWHATA, IYTh, INEpEMeEIIeHUe,
CKOpPOCTbh, YCKOPEHHUE, Macca TeJla, CUJIa, UMITYJIbC Teld, KHHETUYECKasi SHEPrus, MOTCHI[MAIbHAS YJHEPTHs, MEXaHUUECKAs



paboTa, MexaHH4ecKasi MOIIHOCTh; MPU OMUCAHUU MPABWIBHO TPAKTOBATH (PU3UUYECKHUM CMBICI UCIOJIb3yEMbIX BEJIMYUH,
uX O0O3HAYEeHHS W E€IUHUIIBI, HAXOAUTh (HOPMYJbI, CBA3BIBAIOIINE JIAHHYIO (U3WYECKYI0 BEJIMYUHY C JAPYTHUMU
BEJIMYNHAMU;

OIKCHIBATh N3YUYCHHBIC TEIIOBBIE CBOMCTBA TEJN U TEIUIOBBIC SBJICHUS, UCTIONIB3YSl (PM3NUECKHE BETMYMHBI: JaBICHHE
rasa, TemIepaTrypa, CpeIHssi KHHETHUECKas YHEPIrHusl XaOTHUYECKOTO JIBMXKCHUS MOJICKYII, CpEIHEKBaIpaTUYHass CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEILUIOTHI, BHYTPEHHsISI dHEprus, padoTa raza, KOdD(HUIIMEHT MOJIE3HOTO ACHCTBUS TEILIOBOTO
JIBUTATEIIS, TPU OMHUCAHWM TPABUIBLHO TPAKTOBATh (PU3WYECKUM CMBICT HCIOIB3YEMbIX BEIWYWH, MX O0O3HAYEHUS U
€AMHUIIBI, HAXOUTh (POPMYIIbI, CBA3BIBAIOLIME JAaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU BETUYMHAM;

OMUCHIBATh HU3YUYECHHBIC AJICKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE SIBICHUS (MPOIECCHI), UCIONb3Ys
bu3nueckre BEIUYMHBL: AIEKTPUUECKHUI 3apsiji, SJEKTPUYECKOE IMOJe, HANPsHKEHHOCTh IMOJIA, IMOTEHIHAal, pPa3HOCTh
MOTCHITMAJIOB; TIPU OMHCAHUHU MPABUILHO TPAKTOBATh (YM3MUECKUI CMBICT HUCIONB3yEMBIX BEIIMYWH, UX 0003HAYCHUS U
€IUHUIIBL; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMU BEIUYMHAMU;

aHAJIU3UPOBATH (PU3UUYECKHE TIPOIECCHI U SBJICHUS, UCTIONB3YS (HU3NUECKUE 3aKOHBI U TIPUHIIUIIBL: 3aKOH BCEMUPHOTO
tarotenusd, |, Il u Il 3akonsr HeloTOHa, 3aKOH COXpaHEHUS MEXAHMYECKON HHEPIrHH, 3aKOH COXPaHEHUS HUMITYJbCa,
OPUHLHUIN CYNEPHO3UIUU CHUJI, NMPUHIUI PaBHONPABUS HHEPIUAIBHBIX CUCTEM OTCUETA, MOJIEKYJSPHO-KHHETUYECKYIO
TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CPEAHEH KMHETUUYECKOM SHEPruu TEIUIOBOTO JBMXKEHUS MOJIEKYIH C
a0COIIOTHOM TeMIlepaTypoil, MEepPBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPAHEHUS JIEKTPUUYECKOTO 3apsiaa, 3akoH KyioHa,
OpU 3TOM pa3inyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHWE W YCIIOBUSA (TPaHMUIIbI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHITUIIBI JEHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB; Pa3INyYaTh yCIOBUS UX
0€30MMacHOr0 UCTIOIb30BaHUS B MOBCETHEBHOM KU3HU;

BBITIOJTHATH JKCIEPUMEHTHI IO MCCIICOBAHUIO (PU3UYECKUX SIBIICHUW W TMPOIIECCOB C HCIIONB30BAHUEM IPSMBIX H
KOCBEHHBIX M3MEpPEHUH, MpU ATOM (OPMYIMPOBaATh MpoOIeMy/3amady W THIOTE3y y4eOHOTO SKCIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPE/JI0KEHHOTO 000PY0BaHUs, TPOBOJIUTH OMBIT U (HOPMYIHPOBATH BHIBOIBL

OCYIIECTBIIATh NPSIMbIE U KOCBEHHbIC M3MEPEHUsT (PU3NUECKUX BEJIMYKH, MPU ITOM BBIOUPATh ONTUMAJILHBINA CIIOCOO
U3MEPEHUS U UCITIOIb30BATh U3BECTHHIE METO/bI OLIEHKHU MOTPEUIHOCTEN U3MEPEHUN;



WCCIICZIOBATh 3aBUCUMOCTH MEXNY (PU3MYECKHMMH BEITMYMHAMU C WCIOJIH30BAHUEM MPSMBIX H3MEPEHUH, MPH ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJIbTaThl IOJYICHHONW 3aBUCUMOCTH (PH3UICCKIX BEJTMYHUH B BHJIC TAOJHUIL U
rpauKoB, JIeJaTh BEIBOIBI 10 Pe3yJibTaTaM MCCIICTIOBAHUS;

coOmo1aTh TpaBwia 0e30MacHOr0 TpyAa NpU IMPOBEICHWW HCCICIOBaHWH B paMKax Y4eOHOTO SKCIICPHMEHTA,
y4eOHO-MCCIICA0OBATEILCKOM ¢ MPOCKTHOH  JCATEIbHOCTH C  HCIOJB30BAHHUEM HM3MEPHUTEIBHBIX  YCTPOMCTB M
71a00paTOpHOTO 0OOPYIOBAHHS;

pemaTh pacd€THBIC 3aJa4d C SBHO 3aJIaHHON (PU3UYECKON MOJENBIO, HCIONB3Ys (DM3HMUECKHUE 3aKOHBI M IPUHITUIIBL,
Ha OCHOBE aHaJIM3a YCIOBHS 3a/laud BBHIOMpATh (PM3UUECKYIO MOJIENb, BBIICIATh (DPU3NYCCKHE BEIUYHUHBI U (POPMYIJIBL,
HEOOXOAMMBIC JIJIsi €€ pelIeHUs, MPOBOAWTH PAcUEThl U OIECHWBATh PEALHOCTH IMOJYYEHHOT'O 3HAYEHUS (PU3NISCKOU
BEJINYHHBI,

pemaTh KayeCTBECHHBIC 3a/1a4: BBICTPAUBATh JIOTHYCCKH HENPOTHBOPEUYMBYIO IIEMOYKY PACCYKJICHUU C ONMOpPOH Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PH3UUCCKUE SBICHUS;

UCTIONIh30BaTh MPH PEUHICHUH Y4YeOHBIX 3a7ad COBpPEMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJOTHH JUIS TIOWCKA,
CTPYKTYPHUPOBAHUS, MHTCPIPETAIMA U TPEJACTABIICHUS Y4eOHOW W HAyIHO-TONYJIAPHOW WHGOPMAIUH, MOTYyICHHOUW W3
Pa3INYHBIX KCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH TIOTydaeMyro HHPOPMAITHIO;

NPUBOAWTh TPHUMEPHI BKJIAJa POCCHHMCKUX W 3apyOeKHBIX YYEHBIX-(DU3MKOB B Pa3BUTHC HAYKH, OOBSICHECHHE
IPOIIECCOB OKPYXKAIOIIIET0 MHUPA, B Pa3BUTHE TCXHUKH U TEXHOJIOTHIA;

UCIIOJIh30BaTh TEOPETHUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KM3HHU IS OOECICUeHHUs O€30MacHOCTH TIpH
oOparieHuu ¢ npudoOpaMM W TEXHHUYECKUMHU YCTPOMCTBAMH, I COXPAHEHUS 3J0pPOBbS W COOJIOJACHUS HOPM
HKOJIOTHYECKOTO TTOBEICHHSI B OKPYXKAIOIIEH CpeIe;

paboTaTh B TPYIIE C BBIMOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, TNIAHMPOBATh PabOTy TPYIIIbI, PAI[HOHAIBLHO
pacrpenenaTh 00S3aHHOCTH W IUIAHWPOBATH JIEATSIILHOCTh B HECTAHIAPTHBIX CHUTYAIUSAX, alCKBATHO OICHWBATH BKJIAJl
KQKI0T'0 U3 YUaCTHUKOB TPYIIIBI B PEIICHAE PACCMAaTPHBACMON TTPOOJIEMBI.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ Kourposbubie | IlpakTuyeckue
NMporpamMmabl Bcero 6 5 oOpa3oBare/ibHbIE
padoThI padoThI pecypes
Paznen 1. DU3UKA U METOJIbI HAYYHOTI'O ITO3HAHU S
1.1 du3rka ¥ METObI HAYYHOT'O ITO3HAHUS 2 bubnnorexa [JOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bu6munoreka [JOK
2.1 Kunemarika S https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
22 Hunamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHHUS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f4 1572
Hroro no pasaeny 18
Pa3znen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJNHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHY €CKOU 9 1 bubmotexa [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAMHAMHKH 10 ! https://m.edsoo0.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEILIECTBA. 5 bu6mmorexa IIOK
' da30BbIC MTEPEXOJIBI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
4.1 DICKTPOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
4.2 ITocTossHHBIN nekTpuueckuil ToK. Toku B 12 1 1 bubmmoteka [IOK
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‘ Pa3JIMYHBIX Cpeaax

https://m.edsoo.ru/7f41bf72

Hroro mno pazaeny 22
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 67



https://m.edsoo.ru/7f41bf72

ITOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KoanuecTBo yacoB DJIEeKTPOHHbIE
Ne Mara uugposbie
Tema ypoka
n/n vayp Bceero Koﬁn TPOJILHbBIC H%aKTquCK"e H3ydeHus1 | oOpa3oBaresibHbIE
padoThI padoThI pecypes
dusrka — HayKa O IPUPOLE.
4 PHPOZL bu6mmoreka [JOK

1 Hayunble MeTo/1bl MO3HAHUS 1 .

01.09.2023 https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero Mupa
Poiib 1 MecTo Qpu3uku B
(hOpMHUPOBAHUU COBPEMEHHOM bubmotexa [IOK

2 . 1 .

Hay4YHOU KapTHUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM e TeTbHOCTH JIF0Iei 06.09.2023
MexaHnuyeckoe JBUKEHHUE.

3 OTHOCUTEIIBHOCTh MEXaHUYECKOTO 1 bubmoteka [JOK
nBwkenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
JCKOPEHH® 08.09.2023

4 PaBHOMEpHOE NpsSIMOTMHEUHOE 1 bubmorexa [IOK
IBHKEHNE 13.09.2023 https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIMHEUHOE 1 bubmmoreka [IOK
JIBIDKCHHE 15.09.2023 | ttps://m.edsoo.ru/ff0c372e

6 CBoOomHOE azicHue. Y CKOpeHue 1 bubmotexa [JOK
CBOOOIHOr 0 NaJeHus 20.09.2023 https://m.edsoo.ru/ff0c39cc
KpuBonuneitnoe ABHKCHAE. Bu6morexa LIOK

7 JIBrxeHre MaTepuaIbHON TOYKH 110 1 ,

22.09.2023 https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Tpunuun otHocUTENbHOCTH ["anuies. Bubmiorexa LIOK

8 WueprimanbHble CHCTEMBI OTCYETA. 1 https://m.edsoo. ru/Ff0c3bes
[TepBboiii 3akon HeroTOHA 27.09.2023 — '

9 Macca Tena. Cuna. [Tpunmun 1 bubmotexa [JOK
Cynepno3uumu cui. Bropou 3aKoH 29.09.2023 https://m.edsoo.ru/ff0c3be8
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HproTOHa 111 MaTepranbHOU TOYKH

10 Tpernn 3akoH HproToHa 115 bu6mmorexa LIOK
MaTepHAIIbHBIX TOYEK 04.10.2023 https://m.edsoo.ru/ff0c3be8

" 3akoH BceMupHoOro taroreHus. Cuna Bu6motexa LIOK
TsbkecTH. Tleppas Kocmitieckas https://m.edsoo.ru/ff0c3d00
CKOPOCTB 06.10.2023

12 Cuna ynpyroctu. 3akon ['yka. Bec bubmuotexa [JOK
Tena 11.10.2023 | pttps://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunuent Tperus.

13 Cuna CEHpOTI/IBJICI({bI/Id:I ;pn I[BI/IE(GHI/II/I bubmorexa LOK

13.10.2023 https://m.edsoo.ru/ff0c3f76
TeJa B )KUJKOCTU UJIU Ira3e
[ToctynarenbHO€ U BpalaTeabHOe

14 JIBIDKEHUE a0COIIOTHO TBEPIOTO TeEla. bubmioreka [IOK
MowmenT cuiibl. [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPJIOTO TEJIA 18.10.2023
HMiynbc MaTepHaIbHOM TOYKH,

15 CHUCTEMbI MAaTEPUATBHBIX TOYEK. bubmotexa [JOK
HMnynbe cuiibl. 3aKOH COXPAHEHHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTHBHOE ABUKEHUE 20.10.2023
PaGoTa 1 MOIITHOCTB CHJIBI.

16 Kunernueckas sHeprus MaTepuanbHON bubmmoreka [IOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KHUHETUY €CKOW SHEPT U 25.10.2023
IToreHumanbHas SHEPrusl.

[ToTeHunanbHas 3HEPrust ynpyro
17 ;:[e(bopllxlmpOBaHHOH‘ rll)pymp}llmljl}.,r bubmaorexa LIOK
https://m.edsoo.ru/ffOc461a
[TorennmanbHas SHEPrus Tena BOIU3H
MTOBEPXHOCTH 3eMJIn 27.10.2023
[ToreHnuanbHble U HENOTEHIUATbHbBIE
cuiibl. CBsi3b paboThI
18 HeHOTeHuHanII);HHx CHJI C U3BMEHEHUEM bubmorexa IIOK
8 https://m.edsoo.ru/ff0c478¢c
MEXaHUYECKOW DHEPIrUU CUCTEMBI TEI.
08.11.2023

3aKOH COXpaHEHHUsI MEXaHUYECKOH
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SHEPIrUH

19

JlabopaTopHas pabora «/ccnenoBanue
CBsI3U pa6OTI>I CHUJIbI C UBMCHCHHU EM
MEXaHWYECKOW SHEPrUU Tella Ha
MpUMepe PacTsHKEHUS PE3UHOBOTO
KIYTa

10.11.2023

20

KonrtponsHas paboTa o teme
«Kunematuka. /Ilunamuka. 3aKoHbI
COXPaHEHUS] B MEXaHUKE)

15.11.2023

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

21

OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. bpoyHOBCKOE
naerxenue. Juddysus

17.11.2023

bubmioreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U
B3aMMOJCHCTBHS YaCTHI] BEIICCTBRA.
Mopenu cTpoeHHs ra30B, KUJIKOCTEH 1
TBEPABIX TEN

22.11.2023

23

Macca monekyi. Konnaectso
Bemlecrna. [locrosiHHas ABoraapo

24.11.2023

24

Tennosoe paBHoBecue. Temneparypa u
e€ usmepenue. lllkana remmepatyp
Ienbcus

29.11.2023

25

HUneansuenii ras B MKT. OcHoBHOE
ypaBHeHne MKT

01.12.2023

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

26

AbcomroTHas TeMiiepaTypa Kak Mmepa
CpelHEel KMHETUYECKOU SJHEPIUHU
JIBUKEHUS MOJIEKYJI. YpaBHEHUE
MenneneeBa-Kianeiipona

06.12.2023

bubmioreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lansToHa. ['a30BbIEe 3aKOHBI

08.12.2023

28

N3onporecchl B Ui€aTbHOM ra3e U ux
rpaduyeckoe rnpencraBieHue

13.12.2023

bu6moreka [JOK
https://m.edsoo.ru/ff0c570e

29

JlaboparopHas pabora
«DKcnepuMeHTaIbHAas MPOBEPKa

15.12.2023

Hudposas maboparopus
Z-Labs «Touka poctay
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3akoHa I'efi-JIroccaka»

BryTpennss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI
croco0xnI e€ m3MeHenus1. KomnuecTso

bu6mmoreka [JOK

30 TEIIOTHI ¥ paboTa. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrus OTHOATOMHOTO HJI€aTbHOTO
rasza 20.12.2023
31 Bune! Temonepenaun bubnnorexa [JOK
P 22.12.2023 https://m.edsoo.ru/ff0c5c36
VY aenbHas TEINIOEMKOCTD BEIIECTBA.
JeJTbHAS TETIOEMKOCTD BEIIeCTB BuGmorexa LIOK
32 Komectso renorst npn https://m.edso0.ru/ff0c5c36
tenyonepenadye. AnuabaTHbIN MpoIecc 27.12.2023 — )
33 IIepBblii 3aKOH TEPMOJIUHAMUKHU U €70 bubmuorexa LIOK
IIPUMEHEHHUE K U30IIpolieccaM 29.12.2023 https://m.edsoo.ru/ffOc5efc
H
w | oG e Bumorea 101
TePMOMHAMHUKH 10.01.2024 https://m.edsoo.ru/ff0c6230
35 [Tpunarun aeiicrBus u KI1/] TennoBoi bu6moreka [JOK
MAIITHHBI 12.01.2024 | nttps://m.edsoo.ru/ff0c600a
36 Lukn Kapuo u ero KITJT 17.01.2024
DKonoruueckue npodaeMbl
37 TETIJIOSHEePT €TUKH.
[Tpo¢opueHTallMOHHbIH yPOK 19.01.2024
38 O6o0maromuii ypok «MoteKyisipHas bubmotexa [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKID) 24.01.2024 https://m.edso0.ru/ff0c6938
KonrtponsHas pabota no teme
P P Bu6morexa [[OK
39 «Monekymsipaas puszuka. OCHOBBI _
26.01.2024 https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHKNY
40 [TapooOpa3oBaHue ¥ KOHICHCAIHI. bubmorexa [IOK
Ucnapenue u kumnenue 31.01.2024 https://m.edsoo.ru/ff0c63b6
AOcCoI0OTHAs M1 OTHOCUTEIbHAS bu6mmoreka [JOK
41 02.02.2024

BJIAXKHOCTbH BO3nyxa. HachllmeHHbIH

https://m.edsoo.ru/ff0c64d8
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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

nap

Teépnoe Teno. Kpucranamueckue u
amop(dHbIe Tena. AHMU30TPOMIHS

bu6mmoreka [JOK

42 CBOMCTB KpUCTAJLIOB. JKuakue https://m.edso00.ru/ff0c65f0
Kkpuctauibl. CoBpeMeHHbIE MaTepUalibl 07.02.2024
[TnaBiaeHne U KpUCTALITU3AIIHS.

43 VYaenbHas TEIIOTA TUIABJICHUS. ﬁggg};ﬁfggg)ggﬁfoc 6708
Cy6mmans 09.02.2024 :1/M.eds00.

44 VYpaBHeHUE TEMI0BOro OanaHca 14.02.2024 BH6J_mOTeKa HOK

i https://m.edsoo.ru/ff0c6820

DneKTpu3alus Tei. IIEeKTPUY €CKUH

45 3apsiz. JBa BUJa SIEKTPUIECKUX EH6J_1HOTeKa HOK
sapanoB 16.02.2024 https://m.edsoo.ru/ff0c6bcc
[IpoBOAHUKY, TUBIIEKTPUKHU U

46 MOJIYIPOBOAHUKH. 3aKOH COXpaHEHUS EH6J_1/I//IOTe§a HO}; b
AIEKTPUYECKOT 0 3apsia 21.02.2024 ttps://m.edsoo.ru/ff0c6bcc
B3aumonencTBue 3apsaaoB. 3aKoH

47 Kynona. To4euHbIM /1K TpUY €CKUU BH6J_IHOTeKa HOK
sapi 28.02.2024 https://m.edsoo.ru/ffOc6ced
Hanps:k€HHOCTB 2JIEKTPUYECKOTO

48 nosist. [IpuHnun cynepro3unuun bubmmoreka LIOK
ANEKTPUYECKUX MmoJier. JInuum https://m.edsoo.ru/ff0c6df2
HANPSIXKEHHOCTH 01.03.2024
PaGoTa cuit anekTpocTaTHYeCcKoro

49 nosist. [Torennmain. Pa3HocTs ﬁtp,:@_I/I;IOTeé(a Hoszo 600
[OTCHITHAIOB 06.03.2024 PS://M.eds00.ru C
[IpoBOIHUKY U TUATIEKTPUKH B

50 AIIEKTPOCTATUYECKOM TIOJIE. EH6J,1/I}IOT6§3 Hoszo 018
JluanekTpuueckasi IpOHUIIAEMOCTh 13.03.2024 154/ M.ed500.MITHDE T0]

51 OnekrpoémkocTs. Konaencarop 15.03.2024 BH6J,1HOTeKa HOK

R https://m.edsoo.ru/ff0c7126
52 DNEKTPOEMKOCTB TIOCKOTO 20.03.2024 bubmiorexa IJOK
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KOHJIEHcaTopa. DHEPrus 3apsupkeHHOro
KOHJICHCaTopa

https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabora "M3mepenue
IEKTPOEMKOCTH KOHIeHcaTopa"

22.03.2024

Hudporas madbopaTopus
Z-Labz «Touxka Pocra»

54

[IpuHLIMD AW CTBUS U TPUMEHEHHE
KOHJICHCAaTOPOB, KOMTUPOBAILHOTO
ammapara, CTpyHHOro mpuHTEpa.
DNeKTpocTaTUYecKas 3allnTa.
3azemiieHue 3JeKTporpuOopoB

03.04.2024

55

DNEeKTPUYECKUH TOK, YCIOBUS €r0
cymectBoBaHusA. [10CTOSAHHBINA TOK.
Cuiia Toka. Hanpsoxenue.
Conporusiienne. 3akoH Oma s
y4acTKa lenu

05.04.2024

56

[TocnemoBatenbHOE, MapalICIIbHOE,
CMEIIaHHOE COSIMHCHUE
MpoBOAHUKOB. JlabopaTopHas paboTa
«M3yueHne CMEIIaHHOT'O COeTUHEHUS
PE3UCTOPOBY»

0.5

10.04.2024

Hudposas madbopaTopus
Z-Labs «Touka pocra»
bubmioreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa 1 MOIITHOCTP JIEKTPUYECKOTO
Toka. 3akoH Jxoyns-Jlenna

12.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /1715 TOJTHOMU (3aMKHYTOM)
anekTpudeckoil nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenne DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHET'0 CONPOTUBJICHUS»

0.5

17.04.2024

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

59

DJIeKTpOHHAsl IPOBOAUMOCTb TBEPABIX
METaJUIOB. 3aBUCUMOCTh
COIPOTUBJIEHUS METAJUIOB OT
Temneparypbl. CBEpXIpOBOIUMOCTD

19.04.2024

60

DJIEKTPUYECKUH TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX IYYKOB

24.04.2024



https://m.edsoo.ru/ff0c72c0
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[TonmynpoBoHUKH, UX COOCTBEHHAS

61 npuMecHasi IpoBoauMocTh. CBOKCTBA 1 bubmotexa [JOK
p—n-nepexoaa. [TonynpoBogHUKOBEIE https://m.edsoo.ru/ffOc84ae
e 26.04.2024
DNEeKTpUUYECKUU TOK B pacTBOpax U

62 pacIuiaBax 3J€KTPOIUTOB. 1 bubmmoreka LIOK
DNEKTPONUTUYECKAS TUCCOLIUALINSL. https://m.edsoo.ru/ff0c82ba

P

DnekTponus 03.05.2024
DNEeKTPUYECKUH TOK B raszax.

63 CamocCTOSITeTbHBIN U 1 bu6moreka [JOK
HECAMOCTOATENbHBIN pa3psia. MoaHus. https://m.edsoo.ru/ff0c84ae
I1na3ma 08.05.2024
DnexTpuyeckue npubopsl u

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmotexa [JOK
npuMeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTU 15.05.2024

65 O6o0maromuit ypok 1 bubmmorexa [JOK
«INEKTPOJMHAMUKAY 17.05.2024 https://m.edsoo.ru/ff0c88be
KonrtponeHas pabota o teme

66 «Qnektpocratuka. [TocTosHHBIM 1 bubmotexa [JOK
ANEKTPUYECKUl TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeax» 22.05.2024

67 PesepBHblii ypok. KoHTponbHas paboTa 1 bubmmorexa [IOK
1o TeMe "DyeKTpoaruHaMuKa" 24.05.2024 https://m.edsoo.ru/ff0c8c56

OBIIEE KOJIMYECTBO YACOB I10 67

ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

®usuka, 10 xknacc/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. nox penaxuueit
[MapdentreBoit H.A., Akninonepnoe obiectBo «M3narensctBo «IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI IJI11 YUUTEJIA

1. M.A. IlerpoBa, N.I'. KynukoBa. Pabouast mporpamma k nuaun YMK I 4.
Msxkumesa, M.A. [lerpoBoii. ®uznka 10-11 knacc. ba3oBblii ypOBEHbY.

2. Yuebnuk «®usuka. ba3zoBsiii ypoBenb. 10 kiacce» apropos I'. S1. Mskuiesa,
M. A. IletpoBoii u ap.

3. «M.A. Ilerpona, B.B. KynpsiBiieB. Metoanueckoro mocoous K yueOHUKY
I'.4. MsaxumeBa, M.A. IlerpoBoii ®usuka 10 kmace».

4. Meroanueckue pekomenaanuu Z.LABS «JIabopaTopHbie pabOThI 1O
¢dusuke» «Touka poctay 2022r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HMHTEPHET

1. https://m.edsoo.ru

2. https://resh.edu.ru

3. https://globallab.org/ru
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