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NNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro0 YpOBHS Ha YpPOBHE CpeaHEro oO0mero ooOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMIOJIOXKEHUH W TpeOOBaHHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOM
oOpazoBatenbHOM mporpammel, npeactaBieHHbx B @I'OC COO, a takxe ¢ yu€toMm denepanbHOM
paboueil mporpaMmbl BOCIHUTAHMSI W KOHIICTIIMH TMpernojaBaHus yuyeOHoro npeamera «Dusuka» B
oOpa3oBaTenbHbIX  opraHuzauusax  Poccuiickoir  ®denepanmu,  peamu3ylolMX  OCHOBHBIE
o0Opa3oBaTelbHbIE TPOTPAMMBI.

CopepxaHue mporpaMmbl 1Mo (Gu3uke HampablieHO HAa (OPMUPOBAHHE €CTECTBEHHO-HAYUHOMN
KapTUHBI Mupa oOyvarommxcs 10—11 kmaccoB npu oOydyeHnn ux (usuke Ha 0a30BOM YPOBHE Ha
OCHOBE CHUCTEMHO-/IESITeIbHOCTHOTO noaxoa. [IporpamMma mo pusuke cOOTBETCTBYET TPEOOBAHUIM
®I'OC COO k mIaHUpPyEeMbIM JTMUYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOYy4EHHUS C yYETOM
paboueii nporpammsel Boctiutanuss MAOY Copokunckoii COIIINel, a Takke MEXIIpeIMETHbBIE CBS3H
C €CTECTBEHHO-HAyYHBIMH Y4eOHBIMU NpeaMeTaMu. B Hell onpenenstoTcs OCHOBHbIE €N U3YUEHUS
¢bu3MKN Ha ypOBHE CpelHEero o0iero oOpa3oBaHMs, IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca
(U3UKK: THYHOCTHBIC, METAIIPEMETHBIC, TPSIMETHBIC (Ha 0a30BOM yPOBHE).

[Tporpamma no ¢pu3uKe BKIIOYAET:

e [IJJaHUpPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (QU3UMKM Ha 0a30BOM ypOBHE, B TOM YHCIE

IpeIMEeTHBIE Pe3yIbTaThl M0 ToJjaM O0yUeHHUS,

e cozaepxaHue yueObHoro npenmMera «dusmka» no rogam oOydeHuUs.

du3nka Kak Hayka o HamOolsiee OOIIMX 3aKOHAX MPHUPOJIbI, BRICTYIAsl B Ka4eCTBE y4eOHOTO
npeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAHHUU 00 OKpYKAIOIIEM MHpE.
[koapHBIN Kypc PU3UKH — CHCTEMOOOPA3YIOIIHM JIs1 €CTECTBEHHO-HAYYHBIX YU4E€OHBIX IIPEIMETOB,
MOCKOJIbKY (PM3MYeCKHEe 3aKOHBI JIKAaT B OCHOBE IPOLECCOB M SIBICHUN, M3y4aeMbIX XUMHEH,
ouonorueit, pusndeckoit reorpadueit u acrponomueit. Mcnons3oBaHue W aKTUBHOE NMPUMEHEHHE
¢u3nueckux 3HAHUI ompenesseT XapakTep U pa3BUTHE DPAa3HOOOPA3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4EHHMs HOBBIX MaTEpHAIOB C 3aJaHHBIMU
cBoiicTBamMu U Jipyrux. M3yduenue pu3nku BHOCUT OCHOBHOM BKJIaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
HAYYHOM KapTHHBI MHUpa 00ydaromuxcs, B (GOpMHUPOBAHHE YMEHHUI NPUMEHSATh HAyYHBIH METO[
MO3HAHUS NIPU BBITIOJIHEHUN UMHU y4EOHBIX HCCIIEJOBaHUIA.

B ocHOBY Kypca Qu3MKH ISl YPOBHSI CpEIHEro oOImero oOpa3oBaHHS IOJIOXKEH P UICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 TOCTPOCHHUS.

Hoesa yenocmnocmu. B cOOTBETCTBHM C HEMl KypC SIBJISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJIEPX)KUT MaTepuall M3 BCEX pa3/enoB (PU3MKH, BKIIOYAET KaK BOMPOCHl KIACCUYECKOH, Tak U
COBPEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B cOOTBETCTBUU ¢ HEW MaTepuan Kypca (QU3MKH OObEIUHEH BOKPYT
¢u3nueckux teopuil. Benymum B Kypce siBisieTcst GOpMUpOBaHUE MPEACTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BEUIECTBE U TOJIE.

Hoesa eymanumapusayuu. EE peanuzanus NpeAnosaraeT HCIOIb30BaHUE TI'yMAaHUTApHOIO
noTeHuuana (GU3N4ecKol HayKH, OCMBICIIEHUE CBSI3U pa3BUTHs (U3HKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUECKUMH, HDABCTBEHHBIMHU M 9KOJIOTUYECKUMH MPOOIEMaMHu.
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Hoesn npuxnaouoii nanpasnrennocmu. Kypc ¢usuku mpeanoiaraeT 3HaKOMCTBO C IIMPOKHM
KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUCHHBIX TEOPHd U 3aKOHOB.

Hoes skonoeuzayuu peanu3yercs IMOCPEICTBOM BBEACHHS 3JIEMEHTOB COJEp)KAHMS,
MOCBSIIEHHBIX JKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C pPa3BUTHEM
TEXHUKH M TEXHOJIOTHH, a TaKkkKe OOCYXAEeHHUs MpoOIeM palMOHAIHLHOTO MPUPOAONOIB30BAHUS U
HKOJIOTMYECKON OEe30MacHOCTH.

Crep>KHEBBIMU D3JIEMEHTaMU Kypca (HU3MKM Ha YPOBHE CpEIHEro oOHIero oOpa30BaHMS
ABIAIOTCS  (pusmueckue Teopuu (popMUpOBaHHME TPEACTABICHUN O CTPYKType MOCTPOCHUS
¢usnveckoit Teopuu, podaM (HYHIAMEHTATBHBIX 3aKOHOB W TPUHIUIIOB B COBPEMEHHBIX
NPEJICTABICHUSIX O MPUPOJE, TpaHHUIAX MNPUMEHUMOCTH TEOPHM, IJIi OMHCAHMUSI E€CTECTBEHHO-
HAyYHBIX SIBJIEHUH U MPOLIECCOB).

CucTeMHO-/1eATEeIbHOCTHBIN MOAX0A B Kypce (U3HKU peanu3yeTcsl Mpexkae BCEro 3a Cuér
OpraHW3alliy SKCIIEPUMEHTAIBHON AesaTeabHOCTH oOyuatommxcs. [y 0a3oBoro ypoBHs Kypca
GU3UKKH — ATO HCIOJIB30BAaHUE CHUCTEMbI (DPOHTAJIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB WU
71a60paTOPHBIX PabOT, KOTOPKIE B MPOTrpaMme 1o (GU3nuKe 00BETUHEHBI B OOITUN CITUCOK YYCHUYECKUX
NPaKTHYECKUX paboT. BrijeneHne B ykazaHHOM TepeuHe J1ab0opaTopHBIX padoT, MPOBOJUMBIX IS
KOHTPOJISI M OIICHKH, OCYIIECTBISIETCS YYacCTHHKAaMH OOpa30BaTEIBHOTO MpOIlecca HCXOIsT U3
O0COOCHHOCTEH TIUIAaHUPOBAaHUSA U OCHalleHWs KaOwHeta Qu3uku. [Ipu sTOoM obecnieynBaeTCs
OBIIAJICHHE OOYYAIOIIUMHUCS YMEHUSMHU TPOBOAWTH KOCBEHHBIE W3MEPEHHUS, WCCIICIOBAHUS
3aBUCHUMOCTEH (PM3MUECKHUX BEJIUYMH U TOCTAHOBKY OMBITOB MO MPOBEPKE MPEIOKEHHBIX THITOTES.

Bonbioe BHUMaHHE yIeNsIeTCs PEHICHUIO PAaCUETHBIX W Ka4eCTBEHHBIX 3a1ad. [Ipu sTom mis
pacuy€THBIX 3a7a4 TPUOPUTETOM SIBISIOTCS 3aJaddl C SBHO 3aJaHHONW (PU3NYECKON MOJETBIO,
TI03BOJISIONINE IPUMEHSTh N3YYCHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjiena Kypca, TaK
¥ MHTETPUPYS 3HAHWUA W3 Pa3HBIX pasfenoB. [ KauyeCTBEHHBIX 3a/ad MPUOPUTETOM SIBISIOTCS
3aJjaHus Ha OOBSCHEHUE MpPOTEeKaHMs (GU3NYECKUX SBICHUHM M MPOIIECCOB B OKPYXKAIOIIEH >KU3HHU,
TpeOyromue BhIOopa PU3NIecKoil MOAETH ISl CHTYalluyd TPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ Tpeboanusmu GI'OC COO k MaTepHalbHO-TEXHUUECKOMY 00€CIIeUeHU0
ydaeOHoro mporiecca 0a30BbIil YpoBeHb Kypca (PU3UKU HA YPOBHE CpPeIHEro 00IIero o0pa3oBaHMs
JIOJDKEH M3Y4JaThCsl B YCJIIOBUSX MIPEIMETHOTO KaOMHETa GU3NKU WK B YCIOBUSAX MHTETPUPOBAHHOTO
KaOMHETa TMPEIMETOB €CTECTBEHHO-HAYYHOro IHKiIa. B kabuHeTe (U3UKH JIOJDKHO OBITh
HeoOxouMoe 1abopatopHoe 000pyIOBaHKE /TSl BHITIOJIHEHUS YKa3aHHBIX B MPOrpamMme Mo (U3HNKe
YUEHUYECKHX MPAKTUIECKUX padOT M IEMOHCTPAMOHHOE 000PYI0BaHNE.

JlemoHCTpanmoHHoe  oOopynoBaHue (OpMUPYETCST B  COOTBETCTBHM C  NPUHIUIIOM
MUHHMAaJIbHOW JTOCTATOYHOCTH W 00ECHedrMBaeT IMOCTAHOBKY TEPEUYHCICHHBIX B IMporpamme IO
¢u3uKe KIIOYEBBIX JIEMOHCTPALMN [ MCCICAOBAHUS M3y4aeMbIX SIBICHHM W TPOIECCOB,
IMIIUPUYECKUX U (PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHX TPUMEHEHHH.

JlaGopaTopHOoe 000pynOBaHUE A YYCHHUECKUX MPAKTUYECKHX padoT Gopmupyercs B BHIE
TEMATHYECKUX KOMIUIEKTOB U 00€CIIEYNBACTCS B PACYETE OJJTHOT'O KOMITJICKTA Ha JBYX O0YJarOIIUXCA.
Temartndyeckne KOMIUIEKTHI JabOpaTOpHOTO0 OOOPYIOBAaHUSA JOJKHBI OBITh TIOCTPOEHBI Ha
KOMILUIEKCHOM HCIIOJIh30BaHUH AaHAJIOTOBBIX W HU(POBBIX NPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHUJE IU(PPOBBIX TaOOpaTOpuid.
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OCHOBHBIMH LEISIMH U3Y49€HHUS (PU3UKH B 001IEM 00pa30BaHUH SBIISIOTCS:

dbopMupoBaHNEe HHTEpECA U CTPEMJICHHUS 00YJYaIOIUXCsl K HAYYHOMY W3YUYEHUIO TPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTaBICHUM O HAy4YHOM METOJe TMO3HaHUS U  (POPMUPOBAHUE
UCCJIEIOBATEIBCKOr0 OTHOIIEHUS K OKPYKAIOIIHUM SIBJICHUSIM;

dbopMUpoBaHNE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJbTaTa HU3y4EHHUS OCHOB CTPOCHHUS
MaTepuu U (PyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE YMEHUUM OOBACHATH SBJICHHUS C MCIOJIB30BAaHUEM (PU3MUECKUX 3HAHUN U
Hay4HBIX JOKa3aTeJIbCTB;

dbopmupoBaHue IpeACTaBICHUN 0 PO GU3UKU JIJISL Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHU.

JocTmkeHune 3TUX 1esieil 00ecneuynBaeTcs pelieHueM CIeAYIOMINX 3a/1a4 B MPOIECCE U3YUCHUS
Kypca (pu3uKku Ha ypoBHE CpeTHEro 0011ero 00pa3oBaHus:

NpUOOpETEHNE CUCTEMBbI 3HAaHUM 00 oOHmMX (QU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsIX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (HU3UKY, 3JIEKTPOJAMHAMUKY, KBAHTOBYIO
($U3HKY U JIEMEHTHI aCTPO(U3HKY;

¢dopMHUpoBaHHE YMEHUN HMPUMEHSATh TEOPETHUECKUE 3HAHUS JUIsl OOBICHEHUS (PU3UUECKUX
SBJICHUU B IPUPOJIE U JUIS IPUHATHUS IPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM KU3HH;
OCBOEHHE CIIOCOOOB PELICHUs pa3IMyYHBIX 337a4 C SBHO 33JaHHOM (pU3MUeCKOil MOAEIbIO,
3a/1a4, MOJPa3yMeBaOUINX CAMOCTOATENbHOE CO3/1aHne (PU3MUECKON MOJENH, aJeKBaTHON
YCIIOBUSIM 3a/1auy;

NOHMMAaHHE (U3MUYECKUX OCHOB U TPUHUUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB M
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITENIbHOIO IUIAHUPOBAHUS U MPOBEACHUS (PUINUYECKUX
AKCIEPUMEHTOB, aHAIM3a U MHTEpIpeTaluy UHPOpMaALUU, ONpeaesieHuss JOCTOBEPHOCTH
MIOJIyYE€HHOT'O PE3yJIbTaTa;

CO3/IaHUE YCJIOBUU Ui PA3BUTUS YMEHUM MPOEKTHO-UCCIIEIOBATEIbCKOM, TBOPYECKOM
NESATEIBHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpPEIHETO OOIIero oOpa3oBaHUS

orBoautcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11 kitacce — 68 yacos (2 yaca B
HEJICTTIO).

[Ipennaraempiii B mporpamme 1o (u3uKe NmepeueHb JabopaToOpHBIX M MPAKTHUYECKHX padoT
SIBIIICTCS PEKOMCHIOBAaHHBIM, YUUTENh JISTacT BBIOOP MPOBEACHHS TA0OOPATOPHBIX pabOT U OIBITOB C

y4€TOM MHAUBHUAYATBHBIX OCOOCHHOCTEN 00yJarOIIUXCSl.



COJEPKAHUE OBYYEHUA

10 KJIIACC

Paszpen 1. @u3uka M MeTOAbI HAYYHOI'0 TO3HAHMSA
®uszuka — Hayka o npupone. Hayunsle meTombl IMO3HaHUSA OKpyXkaromero mupa. Pomp
HKCIIEPUMEHTA U TEOPUU B IIPOLIECCE MO3HAHMS IPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.
MonenpoBanue (usmdeckux siBiIeHHM W npoueccoB. Hayunele rumote3pl. dusmueckue
3aKOHBI U TEOpUHU. I'paHHLIbI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBHUSL.

Ponp m mecto ¢usuku B (POpMUPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI MHUpa, B
IPAKTUYECKON JEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanorossie u I_II/I(prBLIe HU3MCPHUTCIILHLBIC HpI/I60pBI, KOMIIBOTCPHBIC JATYHUKH.

Pasznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aABrkeHruEe. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBMKEHHS. CucTemMa OTCUETA.
Tpaextopus.

[lepemerienue, CKOpPOCTh (CpedHsii CKOPOCTb, MIHOBEHHAs CKOPOCTh) U YCKOpPEHHE
MaTepUalbHON TOYKH, MX MPOEKUHWH HAa OCU CUCTEMbl KOOpAHMHAT. CIOXKEHUE MEePEMEIICHHU U
CJII0’)KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE TMpsMOJIMHEWHOE MABWXKeHHe. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUSI, TYTH U NEPEMEIICHUS MAaTEPUAIBHON TOUKU OT BPEMEHHU.

CBoOopgHoOE MmajicHre. Y CKOPEHHE CBOOOTHOTO A ICHHUS.

KpuBonuneiiHoe nBuxkeHHE. /[BUKEHHE MAaTEPUATIBHON TOUKHU MO OKPY>KHOCTH C TTOCTOSIHHOM
0 MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAass cKOpocTh. Ileproa u yactora oOparieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHUE.

TexHuueckne yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHUE: CIUIAOMETP, ABUKECHUE CHApPSIOB,
LIETIHBIE U PEMEHHBIE NIEPEIAUH.

Jlemoncmpayuu

Mopnenb cuctembl 0TCYETA, WILTIOCTPALIMS KHHEMATHYECKUX XapPAKTEPUCTUK IBHIKCHMUS.
[TpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHne Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Hab6mronenne nuxeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHusi CBOOOIHOTO MaJieHUSI.

HanpasneHnune ckopoCcTH Npu IBUKEHUH 110 OKPYKHOCTH.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonivl

M3yueHne HepaBHOMEPHOI'O JBUKEHHUS C LIENIbIO ONIPENEICHUS] MTHOBEHHOU CKOPOCTH.
HccnenoBanue COOTHOIICHUS MEXIY NYTSIMHU, MPOMAECHHBIMU TEJIOM 3a IOCJIEA0BATEIbHBIC

paBHBIE IPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU C HaYaJIbHOM CKOPOCTBIO, PABHOM
HYJIIO.



N3yueHne NBUKEHMS LIApPUKA B BSI3KOW JKUJIKOCTH.

W3ydenue nBUKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun otHocutenbHOCcTU ['amuies. Ilepsbiit 3akoH HeroroHa. MHeprumaneHble CHCTEMBI
OTCYETA.

Macca tena. Cuina. [lpunuun cynepno3unuu cuii. Bropoii 3akon HeroToHa 711 MaTepuaibHON
ToukH. Tperuit 3aKkoH Hpl0TOHA 119 MaTepUabHBIX TOYEK.

3akoH BceMHUpHOro Tarorenus. Cuna tspkectu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoiabxkeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuia
TPEHUsI CKOJbXKEHUs W cuia TpeHus nokos. Kosdduuuent tpenusa. Cuiia cOompoTHBICHUS TPHU
JBWKECHHUU TeJla B )KUJIKOCTH WJIN ra3e.

[TocTynaTenbHOE U BpalaTelbHOE IBMKEHUE a0COTIOTHO TBEPAOTO Tea.

MoOMEHT cuiibl OTHOCUTENBHO Ocu BpamieHus. [lneuo cumbl. YCinoBus paBHOBECUSI TBEPAOTO
Tena.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHE: MOMAIIWIHHUKY, JABUKEHUE
MCKYCCTBEHHBIX CTYTHHUKOB.

Jlemoncmpayuu

SIBrnenune nHepUMH.

CpaBHeHME MacC B3aUMOCICTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue Cuil.

3aBUCHUMOCTD CUJIBI YIIPYTOCTH OT AePopMaIiui.

HesecoMocTts. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUU.

CpaBHEHHE CUJI TPEHUS MOKOS, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeECHs TBEPIOTO Teiia. Buibl paBHOBECHS.

Vuenuueckuti sxcnepumenm, nabopamopHvie pabonivl

W3ydenne nBukeHus: OpycKa Mo HAKIOHHOM IJTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U PE3UHOBOM 00pasIie,
OT uX JAedhopMaIuy.

HccnenoBanue ycinoBHil paBHOBECUS TBEPAOTO TEIa, UMEIOIIETO OCh BPAILICHMUSI.

Tema 3. 3aKkonvl coxpanenus 6 Mexanuke

NMnynsec maTepualibHOM TOUYKH (T€na), CUCTEMbl MaTEPHAIbHBIX TOueK. IMIyiIbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXpaHeHUs UMNyibca. PeakTuBHOE IBH>KEHUE.

Pabota cuiiel. MOIIHOCTE CUJIBI.

Kunernueckass sHeprust MarepuaqbHOW TOUYKH. Teopema 00 H3MEHEHWH KHHETHUYECKOM
SHEPIUH.

[TorennmaneHas sHeprus. lloTeHnmanbHas SHEprus ynpyro aeopMHUpPOBAHHOM MPYKHHBI.
[TorenunanbHas sHEPrUs Tena BOIM3U MOBEPXHOCTH 3E€MIIH.



[ToreHunaneHple M HeENOTEHUHUANIbHbIE CUJIbl. CBA3b pabOTHl HEMOTEHLMAIBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOU SHEPTUN CUCTEMBI T€Jl. 3AKOH COXPaHEHUsI MEXaHNUYECKOMN SHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

TexHuyecKkne YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEpP, MPYKUHHBIN
IIUCTOJIET, IBUKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE JBUKEHUE.

[lepexon moTeHMAIBHON YHEPTUN B KWUHETUYECKYIO M OOPATHO.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabonul

N3ydenne abCOIOTHO HEYNPYTOI0 yapa ¢ MOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW PHEpPruM Tejla Ha MpuMepe
PACTSKEHHS pE3UHOBOTO KIyTa.

Paspnen 3. MogiekyasipHas pu3uka 1 TepMOAMHAMHUKA

Tema 1. Ocrno6vl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUYECKONH TEOPHUH U HMX OIBITHOE OOOCHOBaHHE.
BbpoynoBckoe nBuwxenue. Juddysus. Xapakrep IBUKEHUS M B3aUMOJEHCTBUS YacTHIl BELIECTBA.
Mopaenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPABIX TET M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
TUX MoJener. Macca u pazmepsl moiiekyil. KonnuectBo Bemectsa. [loctosiHHass ABoranpo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana remneparyp Llenbcus.

Mopens wuneanpHOro rasza. OCHOBHOE YpPaBHEHHME MOJICKYJISIPHO-KMHETHYECKON TEOPHUH
U7ealbHOTO ra3a. AOCOIOTHAs TeMIlepaTypa Kak Mepa CpeIHEe KHHETUYECKOM SHEPTHUH TETIOBOTO
OBWKEHMS Jyactull rasa. [Ilkama temneparyp KeneBuna. ['a3oBble 3akoHbI. Y paBHeHHE MeHaeneeBa—
Knaneitpona. 3akon [lanpTona. M3ompoiiecchl B UACaIbHOM Tra3e C MOCTOSHHBIM KOJIHMYECTBOM
BellecTBa. [ paduueckoe npeacTaBieHrne U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoHuCTBa U MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, 1OKa3bIBAalOIIME JUCKPETHOE CTPOCHHE BeIlecTBa, (oTorpaduu  MOJIEKYI
OPraHUYECKUX COCAMHEHHI.

OmnpiTel 10 MU Y3UN KUIKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JBUKEHUSI.

Mogens onbita ITepHa.

OnbIThI, TOKa3bIBAIOIINE CYLIECTBOBAHUE MEXMOJIEKYJIIPHOIO B3aUMO/ICHCTBHUS.

Monens, HuTroCcTpUpytoLias IpUpoly aBJIEHUs ra3a Ha CTEHKU COCYyAa.

OnbIThl, WIUTIOCTPUPYIOUINE YPABHEHUE COCTOSIHUS UECAIBHOIO Ta3a, U30IPOLIECCHI.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomul

OmnpeneneHre Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEeHUN 00bEMa KOMHATHI,
JIABJIEHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEKy NapaMETPAMH COCTOSIHUS Pa3peKEHHOr0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku



TepmonnHamuyeckass cucremMa. BHYTpeHHSs DHEprus TEPMOAMHAMMYECKOM CHUCTEMBI H
crocoObl e€ m3MeHeHus. KomnuecTBO TermioTel u pabora. BHyTpeHHssE dHEprusi 0JJHOATOMHOTO
UAealIbHOTO Ta3a. Buael Temonepenaun: TEIIONPOBOJHOCTh, KOHBEKLHMS, U3IIy4eHHE. Y IeibHast
TEIJIOEMKOCTD BelllecTBa. KoIM4ecTBO TEIUIOTHI IPH TEILIONEpeaaye.

[Tonsitue 00 aguabatHoM mporiecce. [lepBoiii 3akoH TepMoauHaMuku. [IpuMenenune nepBoro
3aKOHA TEPMOJIMHAMUKH K M30mpoleccaM. ['papuueckas mHTepIipeTalus padoThl rasa.

Bropoii 3akon TepMoguHaMuku. HeobpaTuMocTh MpoIeccoB B MPUPOJE.

TeruoBble mammubl. [IpuHIMNBI AEHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBanusi sHEpruu B
TEIUI0BbIX MamnHax. KoagduuueHnt none3noro aeictBus teroBoid MamuHbl. Lukin KaphHo u ero
K03 (ULIUEHT TOJIE3HOTO ACHCTBHUS. DKOIOTHYECKHe MPOOIEMbI TEIIJIOIHEPTETUKH.

TexHuyeckne ycTpOHCTBa M MPAKTUYECKOE MPUMEHEHHE: JIBUTaTeNlb BHYTPEHHETO CrOopaHus,
OBITOBOW XOJIOIUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3MmeHeHne BHYTpEHHEN SHEPTUu Tela MPU COBEPILIEHUU paOOThHI: BBUIET MPOOKU U3 OYTHUIKU
noJl JEHCTBUEM CXAToro BO3Ayxa, HarpeBaHue s¢upa B JaTYHHOH TpyOKe HYTEM TpEHUS
(BHI€OAEMOHCTpAITHS ).

N3menenre BHYTpEHHEH SHEPruM (TeMIepaTyphl) Tella P Teruionepeaaye.

OnbIT 110 a1MabaTHOMY PACIIMPEHHUIO BO3yXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Monenu mapoBoil TypOUHBI, IBUTATENE BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO JIBUTATE.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabomuol

W3mepenue yenbHON TEIII0EMKOCTH.

Tema 3. Azpezammnivie cocmoanun geuyecmea. Dazosvie nepexoont

[TapooOpazoBanne u kouaeHcanus. Mcnapenne u xurnenue. AOCOTIOTHAsT U OTHOCUTEIbHAS
BJIQXHOCTh BO31yxa. HacbllleHHBbIH map. YjenbHas TemioTa mnapooOpa3oBaHus. 3aBUCHMOCTh
TEMIIEPATYPbI KUIIEHUSI OT 1aBJICHUS.

Teépnoe temo. Kpuctammuueckue u amopdHble Tena. AHM3OTPOIUS CBOWCTB KPUCTAJIIOB.
XKunkne kpuctamael. CoBpeMeHHble MaTepuainsl. [naBnenne u kpuctaiusanus. Y AeiabHas TeIoTa
miassenus. Cyonumanus.

YpaBHEHHE TETUIOBOTO OajaHca.

TexHuueckue ycTpoWcTBa W MPAKTHYECKOE IMPUMEHEHUE: TUTPOMETP U TMCHUXPOMETP,

KaJIOpUMCETP, TCXHOJOIHH IOJTYUCHHUA COBPEMCHHLIX MAaTCPHUAJIOB, B TOM YMUCJIC HAHOMATCPUAIIOB, U
HAHOTCXHOJOI'H.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenue npu NOHM>KEHHOM JIaBJICHUH.

Croco0Obl U3MEpEeHUs BIAKHOCTH.

Halntonenre HarpeBaHusl U MIIABJICHUS] KPUCTAJUTMYECKOTO BEILIECTBA.
JleMoHCTpaIust KpUCTAILIOB.

Vuenuuecxuii sxcnepumenm, 1abopamophule pabomul

N3mepeHne OTHOCUTENbHON BIaXXHOCTH BO3IyXa.



Paznen 4. DiekTpoanHaMuKa

Tema 1. dnekmpocmamuka

DneKkTpu3anus Teia. DIeKTpUYecKuid 3apsaa. JBa Buga snekTpuueckux 3apsiaoB. [IpoBoaHuku,
JTUAJIEKTPUKH U MTOJTYPOBOJHUKH. 3aKOH COXPAaHEHUS AIEKTPUUYECKOTO 3apsiaa.

B3aumopeiictue 3apsiioB. 3akoH Kynona. Toueunslit aneKTpudeckuil 3apsii. IIEKTPUUECKOE
nosie. Hanpsxk€HHOCTH 3neKTpuueckoro mnouis. [IpuHIMN Cyneprno3uiuu 3IEKTPUYECKUX IOJIEH.
JIvHnyM HaNpsHKEHHOCTHU 3JIEKTPUIECKOTO TOJIS.

Pa6ota cun snexktpocratndyeckoro noss. [lorennuan. Paznocts noteHmnuanos. [IpoBoguuku u
JARJIEKTPUKH B DIIEKTPOCTATUYECKOM ToJIe. J(MasekTpruueckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHnaeHcaTop. OIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEPrus
3apsPKEHHOTO KOHIEHCATopa.

TexHuueckue yCTpoWCTBa W MPAKTHUECKOE IPUMEHEHHE: DSJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATHUYECKAs] 3allUTa, 3a3eMJIEHUE JJIEKTPONPHUOOPOB, KOHJIEHCATOp, KOIMUPOBAIbHBIN
arnmnapar, CTpyUHbIA IIPUHTEP.

Jlemoncmpayuu

YCeTpolcTBO M IPUHLIMI AEHCTBUS 3JIEKTPOMETPA.

B3anmopaencTBue Ha’3IeKTPU30BaHHBIX TE.

DIIEKTPUUECKOE MOJIE 3apSKEHHBIX TE.

IIpOBOTHUKH B 3JIEKTPOCTATHYECKOM IOJIE.

DJeKTpocTaThyecKas 3allnTa.

JIMAIEKTPUKH B AIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOWIAAX IJIACTUH, PACCTOSHUSA
MEK1y HUIMH U JUBJIEKTPUUECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJAEHCATOPA.

Vuenuueckuti sxcnepumenm, 1abopamopHie pabomuol

N3mepenue 351eKTpOEMKOCTH KOHIAEHCATOPA.

Tema 2. [locmosannstii 3n1ekmpuyeckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUH TOK. Y CIOBHUS CYIIECTBOBAHUSA JIEKTPUUYECKOTO TOKa. MicTouHuku Toka. Cua
ToKa. IIoCcTOSHHBIN TOK.

Hanpsixenue. 3akon Oma i1 yyacTka LEenH.

DJIEeKTpUUECKOE COMNPOTHUBIICHHE. YIeJIbHOE CONpOTUBJIEHUE BemiecTBa. [locinegoBarensHoe,
[apajuIeJIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pa6ota snexrpuueckoro Toka. 3akon Jxoyns—JIenna. MonHoOCTh AIEKTPUUECKOTO TOKA.

DJIEKTPOABMKYIIAsA CUJIAa U BHYTPEHHEE COMPOTHBJICHHUE MCTOYHHUKA TOKa. 3akoH Oma mis
NOJIHOM (3aMKHYTOI) 3JIeKTpudecKoil nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPJIBIX METAJIIIOB. 3aBUCUMOCTh COMPOTUBJICHUS] METAJIIIOB OT
TeMriepatypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MyUYKOB.

[TonnynpoBoaanku. CoOCTBEHHAs! ¥ MPUMECHAS MPOBOJIUMOCTh TOTYIPOBOAHUKOB. CBOICTBA
p—Nn-niepexona. [ToaynpoBOIHUKOBBIE TPUOOPHI.



ONEeKTpUYECKUil TOK B pacTBOpax M paciulaBaX 3JEKTPOJUTOB. OJEKTPOIUTHYECKAS
JUCCOLAALUA. DIEKTPOIIN3.

OnekTpuueckuil ToKk B ra3ax. CaMOCTOATENBHBI M HECAMOCTOSATENbHBIN pa3psa. MoaHus.
[Tma3ma.

TexHuyeckne yCTpOHCTBAa M MPAKTHUYECKOE MPUMEHEHHE: aMIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHble IPUOOPHI, 3JEKTPOOCBETUTENIBbHBIE TPHOOPHI, TEPMOMETP
CONPOTHBIICHUS, BAKYYMHBIN JHOJ, TEPMUCTOPHI U (POTOPEZUCTOPHI, MOITYIPOBOJHUKOBBIN AHOJ,
rajlbBaHHKa.

Jlemoncmpayuu

M3MepeHune CUIIbl TOKAa U HaIIPSIKEHUS.

3aBUCUMOCTb CONPOTUBIIEHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
NIOTIEPEYHOTr0 CEYEHUS U MaTepuaa.

CMelanHoe COeJMHEHNE POBOJHUKOB.

[Tpsimoe wu3MepeHHe AUIEKTpoABMKYLIEH cuiabl. KopoTkoe 3aMblkaHuE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTbD COIIPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB SJIEKTPOIUTOB.

HckpoBoii pa3psa ¥ IPOBOJAUMOCTh BO3yXa.

OaHOCTOPOHHSS TPOBOJUMOCTD TUO/IA.

Vuenuueckuii sxcnepumenm, 1a6opamopHule pabomul

N3yueHne cMEIaHHOTO COEINHEHMS PE3UCTOPOB.

M3mepenue 3IIeKTpOABMKYIIEN CHIIbI HICTOYHHMKA TOKA U €r0 BHYTPEHHETO COITPOTHBIICHUS.

HaGmronenue snekrponnsa.

MesxknpeamMeTHbie CBA3H

Nzyuenue kypca ¢usuku 0OazoBoro ypoBHA B 10 Kkiacce ocymiecTBiseTcs ¢ Yy4€TOM
COJIep KaTEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpaduu u
TEXHOJIOTUH.

Meoicnpeomemmsbie nonwsimus, CBSI3aHHbIE C U3YYEHHUEM METO0B HayYHOI'O ITO3HAHUS: SIBJICHUE,
Hay4YHBI ¢akT, runore3a, Gu3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HaAOIOJIeHHE, HKCIIEPUMEHT,
MOJEIINPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxka: pelieHue CUCTEMbl YpaBHEHUH, IMHEeHas pyHKUus, napaboia, runepoona, ux
rpauku U CBOICTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC, KOCHHYC, TAHI€HC, KOTAHIEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M UX IPOEKIIMHM Ha OCH KOOPAMHAT, CI0XKEHUE
BEKTOPOB.

buonoeusa: mexannyeckoe NBMKEHHME B KMBOM mpupojne, auddysus, ocmoc, TemnooOMeH
KUBBIX OpraHU3MOB (BU/bI TEIUIONEpEAayud, TEIJIOBOE pPABHOBECHE), DJEKTPUUYECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumus: NUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsi Macca, TeIUIOBbIE CBOMCTBA TBEPIBIX TEJ, )KUJIKOCTEH U ra30B, JIEKTPUUYECKUE CBOKCTBA
METaJUIOB, dJIEKTPOIUTHYECKAs JUCCOLMALINS, TaJbBAHNKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPBI, 0ApOMETp, TEPMOMETP.
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Texnonoeus: npeoOpa3oBaHHE IABUKEHHI C HCIOJIb30BAaHUEM MEXAHM3MOB, YYET TPEHHUS B
TEXHUKE, OJIINITHUKHY, UCIIOJIb30BaHNE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHUKE (paKeTa, BOIOMET
U JIpyrue), [BUTATellb BHYTPEHHETO CropaHus, HapoBas TypOuHA, OBITOBON XOJIOAWIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTUH MOJIYYE€HUSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEpUAJIOB, U
HaHOTEXHOJIOTUH, 3JEKTPOCTaTUYECKAsl 3AIUTA, 3a36MIICHHE NIEKTPOIPUOOPOB, KCEPOKC, CTPYIHHBIN
HPUHTED, dJIEKTPOHArpeBaTebHbIE IPUOOPHI, HIEKTPOOCBETUTENIbHBIE TPUOOPHI, FAJIbBAHUKA.
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NJTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INPOI'PAMMBI 11O ®PUBUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera «dusnka» Ha ypOBHE CpeiHero o01iero oopazoBanus (0a30BbIi
YPOBEHB) JIOJHDKHO OOECHEUYUTh JOCTIKEHHE CIIEIYIOIUX JIMYHOCTHBIX, METAaNpeIMETHBIX U
peIMEeTHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHMS ydeOHOTro mnpeameTra «DHU3MKa» MOJDKHBI OTPaXkaTh
FOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIUXCsl PYKOBOJCTBOBAaTHCA C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEN JTMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIIM, MO3UTUBHBIX BHYTPEHHUX YOEKIICHUH,
COOTBETCTBYIOUIMX TPAJAUIIMOHHBIM LIEHHOCTSIM POCCHUIICKOTO OOLIECTBA, pacCIIMPEHUE )KU3HEHHOTO
OMBITA U OMbBITA IESITEIBHOCTH B MPOLECCE pean3allid OCHOBHBIX HAIpPaBJICHUN BOCHUTATEIbHOM
NESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTH IPAKIAHCKOMN MO3UIMK 00YUYaOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUHCKOTO OOIIECTRA;

OPUHITHE TPAJUIIMOHHBIX OOIIEYETIOBEUECKHX T'yMAaHUCTUYECKUX U JEMOKPATHUYECKHX
IICHHOCTCH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIIbHOCTh B HWHTEpecax TIpa)kJIaHCKOro OOIIEecTBa,
y4acTBOBATh B CAMOYIIPABJIEHUHU B 00pa30BaTEIbHON OpraHU3allnu;

yMEHHE B3aMOJICHCTBOBATh C COLMAIbHBIMA MHCTUTYTAMU B COOTBETCTBUU C UX (PYHKIUSIMU
U Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM IESITEIIbHOCTH;

2) NaTPHOTHYECKOTO0 BOCTIMTAHMUS:

c(hOpMHUPOBAHHOCTh POCCUIMCKON IPAXKIAHCKON MACHTUYHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, IOCTHXKEHUSIM POCCUNCKHUX YUEHBIX B
obOnacT PU3UKH U TEXHHUKHU;

3) IyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHUSI:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO MMOBEACHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEIIBHOCTU YUEHOTO;

OCO3HAHME JJUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYMBOTO OYyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas SCTETHUKY HAYYHOIO TBOPUYECTBA, MPUCYIIETO
¢u3nveckoit HayKe;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEPEC K Pa3IudHbIM chepam nmpodeccHoHaTbHON NeITeTFHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3uKOoil W TEXHUKOW, yYMEHHE COBeplIaTh OCO3HAaHHBIM BbIOOp Oyaymielt mnpodeccuun u
pealn30BBIBATH COOCTBEHHBIC KU3HEHHBIC TJIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMI0O M CaMOOOpa3oBaHHIO B oOnacTé (U3MKH Ha
HNPOTSDKEHUU BCEH KU3HU;

6) IKOJIOrHYeCKOT0 BOCTIUTAHHUSI:

c(OPMHUPOBAHHOCTh  SKOJIOTMYECKOW  KYJIbTYphl, OCO3HaHHE IJI0OAJBHOIO  Xapakrepa
9KOJIOTHYECKHUX MPOoOIeM;

IUTAaHUPOBAHUE U OCYIIECTBICHHE NCHCTBUI B OKpYXAaIOILEH Cpelie Ha OCHOBE 3HAHUs LieJel
YCTOMYMBOTO Pa3BHUTHUS YEJIOBEUECTBA;

paciIupeHne OMbITa JeATEJbHOCTH SKOJIOTMYECKOW HAIpaBIE€HHOCTH Ha OCHOBE MMEIOLIUXCS
3HaHWUM 10 PUBHKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS

c(OpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nyecKoit HayKH;

OCO3HAHHWE I[EHHOCTH HAYYHOH NEATEIBHOCTH, TOTOBHOCTh B MPOIECCE HM3YYCHUS (DU3HUKH
OCYILECTBIISITh IPOEKTHYIO U UCCIIEOBATEIBCKYIO NEATEIbHOCTh MHANBHUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YueOHbIe 1eiicTBUS
ba3oBble Jornueckue aeiicTBUA:

CaMOCTOSITEIFHO  (POPMYIMPOBATH M aKTyaJIM3UpPOBaTh MpoOJIEMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTPENIETIATD NN JeATeTbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHSI B paCCMaTPUBAEMBIX (DU3UUECKHUX SBIICHUSX;

pa3pabaTtbiBaTh IUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCA MaTEePUATbHBIX U
HEMaTepHUaJbHbBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JCSATEIHHOCTh, OIICHMBATH COOTBETCTBHE pE3YJIbTATOB IIEJISIM,
OIICHUBATh PUCKU MOCJIEICTBUI AESITEIBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCJIOBHUSX pPEATbHOTO, BHUPTYaJbHOTO W
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHHUE MPU PEIICHUN KU3ZHEHHBIX MTPOOIIEM.

ba3oBrble ncciienoBarebCKue 1eHCTBUSA:

BJIJICTh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU TOHATUAMH U METOIaMH (PU3MUECKON HAYKU;

BIIQJICTh HAaBBIKAMHU YYEOHO-MCCIIEIOBATEIIbCKOM M TMPOEKTHOW JIEeATeThHOCTH B 00JIacTH
(bU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY TOHMCKY METOJIOB PEIICHUs 3a7ad
bu3nUecKoro coep KaHusl, MPUMEHEHUIO PA3IMYHBIX METO/I0B MTO3HAHUS;

BIIQJIETh BUJAMU JCSATEIBHOCTH IO TIOJYYCHUIO HOBOTO 3HAHHS, €r0 HHTEPIpETallNH,
peoOpa30BAHMUIO U MPUMEHEHHUIO B PA3NIMYHBIX YUEOHBIX CUTYaIUSX, B TOM YHCIIE MPU CO3IAHHUH
y4eOHBIX TIPOSKTOB B 00J1acTU (PU3UKHU;

BBISIBJIITH IPUYMHHO-CJIC/ICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a7auy, BbIIBUTaTh TUIIOTE3Y €€
pelieHus, HaXOIUTh apryMEHTHI JIJIsl JO0Ka3aTelIbCTBa CBOMX YTBEPIXKICHUM, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PELICHUS;
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AHAJIM3UPOBATH MOJYYCHHBIE B XOJE PEIICHHUS 3a1a4H PE3YIbTAThI, KpUTUYECKN OLIEHUBATh UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATHh U3MEHEHUE B HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/Jaud B 0Opa30BaTEIbHON ACSATEIBHOCTH, B TOM
YHCJIC PU U3yUYCHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MePEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUICCKYIO 00IaCTh )KU3HEICATCIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC UJIEH, IPEAJIaraTh OpUTMHAIBHBIE TTOAX0/Ibl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337241, TOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIQJICTh HABBIKAMU MOJy4YeHUs HHPOpManuu (U3UYECKOro COJEepkKaHUS U3 UCTOYHHKOB
pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIISITh TOMCK, aHATIU3, CUCTEMATU3AIMI0 U HHTEPIIPETALNIO
uH(pOpMaUK pa3IUYHbBIX BUIAOB U ()OPM MPEICTABICHHUS;

OIICHUBAThH JIOCTOBEPHOCTH MH(GOPMAITUH;

UCII0JIb30BaTh CPEJCTBa MH(DPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pPEIICHUU
KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX W OPTaHU3alMOHHBIX 3a/lad C COOMIoJieHHeM TpeOOBaHUMA
APrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHM S, IPABOBBIX M ATUUECKUX HOPM,
HOPM MH(POPMAITHOHHONW 0€30MMacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COAECPKAHUS B PA3IUYHBIX opMarax ¢ yu€TOM Ha3HAYCHUS
uHpopManuu W 1EJeBOM AayJWTOPHH, BBHIOHMpas ONTUMAJIbHYIO (OpMy TIpEACTaBICHUS |
BHU3yaJIU3alvH.

KoMMyHHKaTHBHBIE YHHBePCAJbHbIE yueOHbIe 1elCTBUS:

OCYIIECTBIISITh OOIIEHNE HA YPOKax (U3UKU U BO BHE-YPOUHOU JEATEIHHOCTH;

pacro3HaBaTh NPEANOCHIIKY KOH(MIUKTHBIX CUTYyalluid U CMSIT4aTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

NOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBa KOMaH/IHOM U MHANBUyaJIbHON pabOTHI;

BHIOMPATh TEMATHKy W METOIBl COBMECTHBIX JCWCTBUH C Y4ETOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH KaXkJIOT0 YIeHa KOJIJICKTHBA,

NPUHUMATh [IETTH COBMECTHOH JEATETHHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH JICHCTBUS
1o e€ JOCTHXKEHUIO: COCTABIIATh IUIaH IEUCTBUH, paclpeiesITh POJIH ¢ Y4ETOM MHEHHM yYaCTHUKOB,
00CYXJ1aTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHMBATh KAa4e€CTBO CBOETO BKJIAJA M KAXKJOI0 yYaCTHHKA KOMaHbI B OOLIUI pe3yabTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeJuiaraTb HOBBIE TPOEKTHI, OIIEHWBATh HJEU C MO3UIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKOW 3HAYMMOCTH;

OCYILECTBIISITh MMO3UTHBHOE CTPATETUUECKOE TOBEJCHUE B PA3IMYHBIX CUTYAIUSIX, TPOSBISATH
TBOPYECTBO M BOOOPaKEHUE, OBITh MHUIINATHBHBIM.

PerynsiTuBHbIe YHUBepcaJbHble YueOHbIe JeiicTBUSA
Camoopranmnsanus:
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CaMOCTOSITEILHO OCYIIECTBJISITh MO3HABATEIbHYIO JAESITENBHOCTh B 00JacTH (UBUKH U
ACTPOHOMHH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEIbHO COCTABJIATh IIJIaH PpEUIEHHs pPacyETHBIX M KAueCTBEHHBIX 3a]ady, IJIaH
BBITIOJTHEHUS TPAKTUYECKOM paboThl ¢ YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y IPEANIOYTEHNN;

JTaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacHIMpsITh PAMKUA Y4€OHOTO MpeIMETa Ha OCHOBE JTUYHBIX MPEANIOUTECHHUIH;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a
pellIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULUU B 00JacTH (PU3UKU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHATbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlUsiM, BHOCHTb KOPPEKTHUBBI B JI€ATE€IHHOCTb, OIEHHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIa/ICTh HAaBBIKAMHU TO3HABATEIbHOU pedieKCHH KaK OCO3HAHUS COBEpIIAEMBIX JEUCTBUN U
MBICJIUTENIBHBIX TTPOILIECCOB, UX PE3YIHTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peIICKCUU JJIs OIICHKU CUTYallUU, BEIOOPA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS 10 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX MPU aHAIIM3€ PE3YNIbTaTOB JESTEIbHOCTH;

MPUHUMATD ce0s1, TOHUMAsi CBOM HEIOCTATKH U JIOCTOMHCTBA,

MPUHUMATh MOTUBBI M apT'YMEHTHI IPYTUX [IPU aHAIIM3€ PE3YNIbTaTOB JAEATEIHHOCTH;

MPU3HABATh CBOE MPaBO U MPABO JIPYTUX HA OIMIMOKH.

B mpornecce nocTuKEHUsS TUYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPaMMbl MO (DHU3UKE AJis
YPOBHsI CpelHero oOIero oOpa3oBaHUs y OOYYArOIIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN
MHTEJJIEKT, IPenoiaralouuii cCpopMUPOBAHHOCTS:

CaMOCO3HAaHMS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3IMOILMOHAIBHOE COCTOSHUE,
BU/JICTh HAMPABJICHUS Pa3BUTHs COOCTBEHHOM YMOIIMOHANILHON c(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE TMOBEJCHHUE, CIIOCOOHOCTHh AJanNTUPOBATHCA K IMOIMOHAIBHBIM H3MEHEHUSM W TPOSBISITH
TUOKOCTb, OBITH OTKPHITHIM HOBOMY;;

BHYTpEHHEH MOTHBALlMM, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTIDKCHHIO eI M YCHEXy,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE IEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEI;

SMIATHM, BKIIOYAIOIMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAJIBHOE COCTOSHUE JAPYTHX,
YUUTHIBATh €T0 TPU OCYIIECTBICHUH OOIICHHUSI, CIIOCOOHOCTH K COYYBCTBHUIO U COMEPEIKUBAHUIO;

COITMATPHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTHh BBICTPAWBATh OTHOIICHHS C APYTUMU
JOJIbMU, 3a00TUTHCS, IPOSIBIATH MHTEPEC U pa3pemiaTb KOHMIUKTHI.

HPEIMETHBIE PE3YJbBTATBI
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K konny o0yuenuss B 10 kjacce npeameTHble pe3yJbTaThl Ha 0Aa30BOM YpPOBHE JOJKHBI
OTpakaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEPAX pOJIb U MECTO (PU3MKU B (POPMUPOBAHHHM COBPEMEHHOMU
HayYHOM KapTHHBI MHpa, B PAa3BUTHM COBPEMEHHOM TEXHHKH M TEXHOJOTHH, B NMPaKTUYECKOH
JICATEIILHOCTH JIIOJICH;

YUUTBIBATh TPaHULIBI IPUMEHEHUS] W3YYEHHBIX (U3NYECKUX MOJEJNEeH: MaTepuaibHas TOYKa,
MHEPLHAIIbHAS CUCTEMA OTCUETA, aDCOJIFOTHO TBEPOE TEIO, HI€ATIbHBIN ra3, MOJEIN CTPOEHUS ra3oB,
KHUJIKOCTEH U TBEPIBIX TEJI, TOUCUHBIH IEKTPUUYECKUM 3apsi/] IpU pelieHnn GU3NYeCcKUX 3aay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUSI (MPOLIECChl) U OOBSICHATH KX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOH TEOpUU CTPOEHHUs] BEIIECTBA M 3JIEKTPOJAWHAMUKU:
pPaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIIMHEWHOE ABUKEHNE, CBOOOAHOE MAJICHUE TEI, TBUKEHUE
[0 OKPYXXHOCTH, MHEpLHMs, B3auMojaencTBue Tei, auddysus, OpoyHOBCKOE IBM)KEHUE, CTPOEHUE
KUAKOCTEW M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tesl MpU HAarpeBaHUM (OXJAXKIEHHH), TEIJIOBOE
paBHOBecHE, UCTIApEeHUE, KOHIEHCAllHsl, INIaBJICHUE, KpUCTAIIN3ALMs, KUIICHHE, BIIaXKHOCTh BO3TyXa,
NOBBILLIEHUE JIABJICHUS ra3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEKIY MapaMeTpaMu
COCTOSIHMSA T'a3a B U30IPOLECCax, JIEKTPU3ALUS Tell, B3aUMOJICHCTBHUE 3apsJIOB;

ONKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIOJIb3Ys (PU3MUECKHE BEITUUYUHbBI: KOOPAUHATA, IIYTh,
nepeMelleHne, CKOpocTb, YCKOPEHHEe, Macca Tela, CUila, UMIIYJIbC Teja, KMHETUYecKas >Heprus,
NOTEHLIMAJbHAsl JHEpPrus, MeXaHudeckas paldoTa, MexXaHMuYecKass MOUIHOCTb, MpPH ONUCAHUU
IPaBUJIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCIOJIB3YEMbIX BEIUYMH, X 0003HAUECHUS U €IUHUIIB,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMU BEIMUNHAMU;

OIKCHIBATh N3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SBJICHUS, UCIIONB3YS (PU3NUECKHE
BEJIMYMHBI: JaBJICHHUE raza, TeMIlepaTypa, CpeIHssl KHHETUUECKasi SHEPIHsl XaOTUYECKOTO IBHXKECHHUS
MOJIEKYJI, CpEeIHEKBaJApAaTUUYHASI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUJIOTHI, BHYTPEHHSS SHEPIus,
pabota rasa, k03(h(HUIHUEHT NOJE3HOT0 ACUCTBUS TEIJIOBOTO JBUTATENS; IPHU ONMMCAHUH MPABUIBHO
TPaKTOBaTh (PU3MUYECKUM CMBICI HCHOJIb3YEMBIX BEUYHH, UX 0003HAYEHUS W €IUHUIIbI, HAXOJUTh
(dopMyIIBl, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BETMUMHY C APYTUMHU BEIMUMHAM;

ONMKCHIBATh H3YYEHHBIE SJIEKTPUUECKHE CBOMCTBA BEIIECTBA M DBJIEKTPUYECKHE SIBICHUS
(mporeccsl), MCIMONB3YS (U3UYECKUE BEJIUYHMHBL: DJIEKTPUUECKUIM 3apsis, 3JIEKTPUUYECKOE IIOJIE,
HANPsLKEHHOCTh MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHIMAIOB; NPU ONMHMCAHUU MPaBUJIBHO TPAKTOBAThH
(¢u3nYecKnii CMBICT UCMOIb3yEMbIX BEIHUYMH, X 0003HAUYEHUS U €IMHUIIBI; YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIINE JJAHHYIO (PU3MUYECKYIO BEIMYMHY C APYTMMH BeIMUYMHAMU;

aHATM3UPOBaTh (U3NYECKHE TMPOLECChl U SBICHHS, HCHONb3ys (U3NUYECKHE 3aKOHBI H
OPUHLMIBL 3aKOoH BcemupHoro tsrotenus, |, Il u Il 3axkonst HploToHa, 3akoH coxpaHeHUs
MEXAHUYECKOM SHEpPruH, 3aKOH COXPAHEHUS HMMIYJIbCa, NPUHLUI CYNEPHO3ULUU CHUJI, NPUHLUI
PaBHOMNPAaBHsT WHEPIHAIBHBIX CHCTEM OTCYETA, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO0 CTPOCHHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEHEN KMHETUUECKON SHEPIUU TEIJIOBOIO JIBHKEHUS MOJIEKYI
¢ abCOIOTHOM TemMnepaTypol, NepBbIii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUS JIEKTPUUECKOTO
3apsina, 3akoH KynoHa, mpu O3TOM pas3iuyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTEeMaTH4YeCKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 00JacTH) TPUMEHUMOCTH;
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OOBSCHATH OCHOBHBIC TPUHIIUIBI JACHCTBUS MalIMH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB;
pa3nuyaTh yCIOBUS UX O€30MaCHOTO UCTIOIB30BAHMS B IIOBCETHEBHOM KU3HU;

BBITIOJTHATD AKCHEPUMEHTHl TI0 HCCIEAOBAHUIO (M3MYECKUX SBICHHUA W TPOIECCOB C
UCIIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUH, IpU ATOM (POpMYIUpOBaTh NpodiaemMy/3agady u
TUTNIOTE3y Y4YEOHOTO HSKCIEPUMEHTa, COOMpPATh YCTAHOBKY H3 MPEIJIOKEHHOTO O0OpYAOBaHUS,
POBOAUTH OMBIT U (YOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIIATH MPSIMbIC U KOCBEHHBIC M3MEPECHHs (PU3NICCKUX BEITUYHMH, ITPH 3TOM BBIOUPATH
ONTUMAJIbHBIN CHOCOO HM3MEpPEeHHs] M MCIOJIb30BaTh M3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEH
U3MEPEHUN;

HCCJIEIOBAaTh 3aBUCUMOCTH MEXIY (U3MYECKUMU BEIMYMHAMHU C HCIIOJIB30BAaHUEM MPSIMBIX
U3MEpPEHUH, TMPU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH pPE3yJIbTaThl TOIYYCHHOMN
3aBUCUMOCTU (PU3UYECKUX BEJIMYUH B BHJIE TAOIUIl U TPapUKOB, AeNaTh BBHIBOJABI MO pe3yjbTaTam
UCCIICIOBAHUS;

coOmroaTh MpaBmiia 6€30MacHOro TPy/ia MPHU MPOBEICHUN HCCIEIOBAaHUI B paMKax y4eOHOTO
IKCTICPUMEHTA, yYEOHO-MCCIENOBATEILCKOM MW TPOEKTHOW JAEATEIBHOCTH C WCIOIH30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JTaDOPaTOPHOTO 000PYIOBAHHUS;

pemaTh pacu€THBIC 3a7]aui C SIBHO 3aJaHHON (PU3NIECKON MOJENBI0, UCTIONB3Ys (pu3mdeckne
3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAIN3a YCIOBUS 3a/1a4U BHIOMPATh PUZUYECKYIO MOJIEIb, BBIICTSAThH
dusznyeckre BETUYMHBI W (DOPMYJIBI, HEOOXOMUMBIC ISl €€ pEIICHUS, MPOBOJHUTH PACUEThl U
OIICHUBATh PEATbHOCTD MOJIYYCHHOTO 3HAUEHUS (PU3MUECKON BETUUNHBL;

pemath KadeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTUYCCKH HETPOTUBOPCUUBYIO IICTIOUKY
paccyXJIeHuI ¢ Oopoi Ha U3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYECKUE SIBICHUS;

WCTIO30BATh MPH PEUICHUH YI€OHBIX 3a]]a4 COBPEMEHHBIC HH()OPMAIIMOHHBIE TEXHOJIOTHH JIJIS
MOKWCKA, CTPYKTYPUPOBAHUsS, MHTCPIPETANMH W TPEACTABICHUS YYECOHOW M HAyYHO-TIOMYJISIPHOMN
uH(GOpPMAIIUU, TTOJIYYCHHON M3 Pa3NUYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIU3UPOBATH MOJIYIAEMYIO
uH(pOpMaILINIO;

MPUBOJIUTH IPUMEPHI BKJIa/1a POCCUUCKHX U 3aPYOCKHBIX YUEHBIX-(U3UKOB B PA3BUTHE HAYKH,
00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BAaTh TEOPETHUECKHUE 3HAHUS MO (U3HUKE B MOBCETHEBHOMN KU3HU ISl 00ECTICUCHHUSI
0e30macHOCTH TpU oOpameHnu ¢ MpruOOpaMu W TEXHUYECKHMMH YCTPOMCTBAMH, JJISI COXPAaHEHUS
3JI0POBbsI U COOJTIOICHUSI HOPM 3KOJIOTHUECKOTO IMOBEACHUS B OKPYKAIOIIEH cpeie;

paboTaTh B Tpymrme ¢ BBIIOJHEHUEM DPA3JIMYHBIX COIHMAIBHBIX pOJICH, MIaHHPOBATh PaboTy
TPYIIBI, PAIIHOHATIBLHO paCHpeiessaTh 00I3aHHOCTH U TUIAHUPOBATH JIESITEILHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJCKBAaTHO OIICHWBATh BKJIAJ KaXJOr0 W3 YYACTHUKOB TPYIIBI B pEIICHUE
paccMmaTpruBaeMoi IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmmyecTBo yacoB ®opmupoBaHne

HaumeHoBaHue pa3iesioB U TeM
NPOrpaMMsbl Bcero

Ne n/m Konrpoabnbsie IIpakruueckne QYHKIHOHAIBHOR

padoThbI padoThbI IPaMOTHOCTH

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

EctecTBeHHO- Hay4dYHas

1.1 ®du3uKa U METObl HAYYHOTO MMO3HAHUS 2
IrPaMOTHOCTh

Uroro no pazneny 2

Pa3zpen 2. MEXAHUKA

EcrectBeHHO- HayuyHas

2.1 Kunematuka 5 ya
IrPaMOTHOCTh
EcrecTBeHHO- HayuHas

2.2 Junamuka 7 CTCCTBCHHO™ Hay"
IrPaMOTHOCTh
EcrectBeHHO- HayuyHas

2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 ya
TPaMOTHOCTh

Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJAUHAMUKA

31 OCHOBBI MONIEKYJIIPHO-KMHETHUECKOM 9 1 EctectBenHo- Hay4Has
' TEOpHHU IPaMOTHOCTh
EctecTBenHo- Hay4uHas
3.2 OCHOBBI TEpMOAMHAMUKHI 10 1 ya
IrPaMOTHOCTh
33 ArperaTHbIe COCTOSIHHS BEIIECTBA. 5 EctectBenHo- Hay4Has
' da30BbIC IEPEXO/IBI IPaMOTHOCTh
Hroro mo pazaeny 24
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Paznen 4. JIEKTPOIUHAMUKA

EcTecTBenHo- Hay4dHas

4.1 DneKkTpocTaTuka 10
IPaMOTHOCTh
42 ITocTOSsIHHBIN 2I1EKTpUYECKUNA TOK. TOKHU B 12 EcrecTtBeHHO- Hay4Has
' Pa3IMYHbIX Cpelax IPaMOTHOCTb
Hroro no pazaeny 22
EcrecTBeHHO- HaydHas U
PesepBHOE BpeMst 2 MaTeMaTHYEeCKas
IPaMOTHOCTh
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME

19




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne IIpodopuenTanuonnass nudpoBLIe
Tema ypoka Konrposbneie IIpakTnyeckue podop bp
n/n Bcero padora oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
®dusuka — Hayka o
1 npupoje. Hayunsie 1 bubnuoreka [IOK
METOIBI NO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
Ponb 1 mecTo dusuku B
hopmMupoBaHUHN
9 COBPEMEHHOUN HayIHOU 1 bubnmnorexa [JOK
KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN
JEATEIIbHOCTH JIHOIEH
Mexanunueckoe
JIBUKEHUE.
OTHOCHTENBHOCTH
3 MEXaHHYECKOTO 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c3508
JIBKEHUS.
IIepemenienue,
CKOPOCTb, YCKOPEHUE
PaBHOMepHOE
4 MPSIMOJTMHEITHOE 1 bubmorexa [TOK
p https://m.edso0.ru/ff0c3620
JBUYKEHUE
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

PaBHOyCKOpeHHOE

5 NPSIMOJIUHENRHOE bubmorexa [IOK
p https://m.edsoo.ru/ff0c372e
JIBHDKCHUE
CBoOoaHOE ajicHue.
6 YckopeHue cBOOOIHOTO bubmorexa HOK
p https://m.edsoo.ru/ff0c39cc
aICHUs
Kpuonuneiinoe
7 IBIKeHUe. [IBuxkeHune bubnnoreka [JOK
MaTepualbHOU TOYKHU 110 https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
ITpuHIMI
OTHOCHUTEIBLHOCTH
8 lanunes. UnepunanbHbie bubmorexa [JOK
i P https://m.edsoo.ru/ffOc3be8
CHCTEMBI OTCUETA.
IIepBeb1it 3ak0oH HproTOHA
Macca tena. Cuina.
[IpuHIMIT CynepIO3UITUU
9 CIfJ'I Bto Of}ir;al:l)(OH bubmorexa HOK
) P https://m.edsoo.ru/ffOc3be8
Hrrotona ms
MaTepHalIbHON TOYKH
Tpernii 3akoH HeroToHA
10 JIsI MaTEPHUATbHBIX bubmorexa LIOK
a P https://m.edsoo.ru/ff0c3be8
TOYEK
3aK0H BCEMUPHOTO
1 tarotenus. Cuma bubnunorexa LIOK

TsKecTu. IlepBas
KOCMHUYECKasi CKOPOCTh

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

12

Cuia ynpyroctu. 3aKoH
I'yka. Bec Tena

bubnunorexa LIOK
https://m.edsoo.ru/ff0c3e18

13

Cuna tpeHus.
Koadduument tpenus.
Cuiia conpoTUBIIEHUS
IIPU JABMKEHUH TEJa B
KUJKOCTH WJIU Ta3e

bubnunorexa LIOK
https://m.edsoo.ru/ffOc3f76

14

ITocTynarensHOE 1
BpalaTeIbHOE
JIBMKEHUE a0COIFOTHO
TBEPAOTrO Tena. MomMeHT
crikl. ITimedo cutbl.
VYcnoBus paBHOBECHS
TBEPAOIO TeNa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c41a6

15

16

17

NmMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepualbHbIX TOUEK.
Nmnynbece cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE nBUKEHUE

Pa6ota u moutHOCTH
cwibl. Kunernueckas
SHEPTrusl MaTepUuaIbHON
Touku. Teopema 06
U3MEHEHUHN
KMHETUYECKON SHEPrUn

[TorenumanpHas
JHEPIHUsl.
ITorenumanpHas SHEpPIrust

bubmmoteka IIOK
https://m.edsoo.ru/ff0c43d6

but6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

but6mmoreka [IOK
https://m.edsoo.ru/ff0c461a
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18

yapyro
nehopMUPOBAHHOM
MPYKHUHBIL.
[ToTenuuanbHas Heprus
Tena BOIM3u
MMOBEPXHOCTU 3eMIIN

IToTeHnuanbHbIE U

HCIIOTCHUUAJIBHBIC CHUIIBI.

CBsi3b pabOTHI
HEMOTEHINATbHBIX CUJII C
M3MCHECHUEM
MEXaHUYECKOHN IHEPTrUun
CHUCTEMBI TeJl. 3aKOH
COXPaHCHHUS
MEXaHUYECKOH dSHepTun

bubnuoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHnast pabota
«MccnenoBanue cBsA3U
paboOTHI CHIIBI C
N3MCHCHHUEM
MEXaHUYECKOH dHepTrun
TeJa Ha mpuMepe
pacTsKEeHUs PE3UHOBOTO
KTyTa»

20

KonTponbnas pabota no
Teme «KuHemaruka.
JluHamuKa. 3aKOHbI
COXpaHEeHHUS B
MEXaHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74
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21

22

23

OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHO-
KHHETUYCCKOM TEOPHH.

BpoyHoBckoe nBuxkeHHe.

Huddysus

Xapaxkrep JBHKECHUS U
B3aMMO/ICHCTBUS YaCTHI]
BemiecTBa. Monenu
CTPOCHHS Ta30B,
KHUJKOCTEH U TBEPABIX
TeN

Macca monexy:.

KonnuecTtBo BemiecTna.
[TocTostHHas ABoraapo

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2

24

TennoBoe paBHOBECHE.
Temneparypa u e€
n3Mepenue. [lkana
temneparyp Llenbcus

25

Nneansueiii raz B MKT.

OcHOBHOE ypaBHEHUE
MKT

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4fde

26

AOconoTHas
TeMIiepaTypa Kak Mepa
CpeaHel KHHETHYECKON
SHEPTHH JIBHKCHHS
MOJIEKYJI. YpaBHEHHUE
MeHnpeneeBa-
Kunaneitpona

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e
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27

3akoH JlanbTOHA.
["a30BBIE 3aKOHBI

28

Jlaboparopnas pabota
«HccnenoBanue
3aBUCUMOCTH MCKIY
napaMeTpamM# COCTOSIHHS
Pa3peKCHHOTO ra3a

29

H3onporeccel B
naCaJIbHOM I'a3€ U Ux
rpadudeckoe
IIpe/ICTaBICHHE

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

30

Buytpennss sneprus
TEPMOAVMHAMUYECKON
CHCTEMBI B CITOCOOEI €€
n3MeHeHnus. KommaecTBo
TEIUTIOTHI U paboTa.
BuyTtpennss sneprus
OJHOATOMHOTO
HJIcaIbHOTO Ta3a

bubmmoteka IIOK
https://m.edsoo.ru/ff0c5952

31

32

33

Buasr TCILIONCpeaAaIn

VY neapHas TEMIOEMKOCTD
BemecTBa. KommuecTBo
TEIJIOTHI IPU
Terionepeaaye.
AnuabatHbIH mporiece

I1epBbliit 3aK0H
TEPMOAVHAMUKH U €TI0

bubmmoteka IIOK
https://m.edsoo.ru/ff0c5c36

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

but6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc
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IIPUMEHEHUE K
u3oIpoeccam

HeobpatumocTs
MPOLIECCOB B MIPUPOJIC.

bub6nmmoreka [IOK

34 Bropoii 3akoH https://m.edsoo.ru/ff0c6230

TEPMOTUHAMUKHU
MpyUMeHeHWe NpUHLMNa

35 [Tpuniun nercTBus u [eNCTBUA TeMNNOBbIX bubnunoreka LIOK

KIIJI TenmoBoi MalImHbI ABuratenei B npogpeccum https://m.edsoo.ru/ff0c600a
dV3MKa-aaepLLMKa.

36 Huxn Kapno u ero KITJI
DKOJIOTHYECKHUe

37 poOIEMBI
TETI0PHEPTETHUKU
O60061maronuit ypok

38 «MonekymnspHas ¢puszmnKa. bubnnorexa [JOK
OcHOBBI https://m.edsoo.ru/ff0c6938
TEPMOTUTHAMUKI
KonTponbHas pabota mo

39 teMe «MouekymspHas bubmuorexa [IOK
¢uznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI»
[TapooGpazoBanue u

40 KOHICHCAIIHsI. bubmorexa HOK

https://m.edso0.ru/ff0c63b6

Hcnapenne n xunenue

41 AOconroTHas u but6mmorexa [IOK

OTHOCHUTCIIbHAs

https://m.edsoo.ru/ff0c64d8
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BJIQXKHOCTH BO3/TyXa.
Hacsimennsiit nap

TBEpaoe Teno.
Kpucranmnngeckue u
amop(QHbIe Tena.
AHM30TpOINUS CBOMCTB

bubnunoreka LIOK

42 kpuctamioB. Kujakue https://m.edso0.ru/ff0c65f0
KPUCTAJLJIBL.
CoBpeMeHHbIE
MaTepuaibl
[InaBnenue u

43 KPUCTAJUTH3AIIHS. bubmmoreka [JOK
VY aennHas TemioTa https://m.edsoo.ru/ff0c6708
iaBnenus. Cyomumarus

44 YpaBHEHNE TEMIOBOTO bubmuoreka [JOK
OanmaHca https://m.edsoo.ru/ff0c6820
DnekTpu3anus Teul.
DneKTpUUecKuil 3aps. bubmuoreka [IOK

45
JIBa BuIa IEKTPUUECKUX https://m.edsoo.ru/ffOc6bcc
3apsioB
[IpoBonHUKH,

UDJICKTPUKH U
46 ionynpol;ozmnxn. 3aKkoH bubmmorexa [IOK
https://m.edsoo.ru/ff0c6bcc

COXpaHEHUS
AIEKTPUIECKOTO 3apsiaa

47 BzaumoneiictBue bubnunorexa LIOK

3apsa0B. 3akoH Kynona.

https://m.edsoo.ru/ffOc6ced
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ToueuHnIt
AJIEKTPUYECKUM 3apsif

48

Hanpsioxk€nnocTtb
JIEKTPUYECKOTO IOJIA.
[IpuHnuI cyneprno3unumn
3JIEKTPUYECKHUX ITOJEH.
JInHM HANPSHKEHHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6df2

49

Pabora cui
3IEKTPOCTATUUECKOTO
mous. Ilorennman.
PazaocTs moTeHIManoB

bubmuoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

IIpoBogHUKH U
JTUDJICKTPUKHU B
3JIEKTPOCTATHYECKOM
nosie. [{uanexrpudeckas
MIPOHUIIAEMOCTh

bubnmorexa LIOK
https://m.edsoo.ru/ff0c7018

51

52

53

54

DNEeKTPOEMKOCTb.
Konpgencarop

OneKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEeHHOTO
KOHJICHCATOpa

JlaGopatopHnas pabora
"U3mepenue
3JIEKTPOEMKOCTH
KOHJeHcaTopa"

[Tpunin nercTBus u
MIPUMEHEHNE

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7126

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0
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55

KOHJICHCATOPOB,
KOITUPOBAJILHOTO
armapara, CTpyHHOIO
HpUHTEpA.
DeKTpoCcTaTHIeCKas
3ammTa. 3a3eMIICHUE
ANEKTPONpUOOpPOB

DIEeKTPUUYECKHI TOK,
YCIIOBUS €T0
CYLIECTBOBAHHS.
[TocTostHubIM TOK. Cuta
Toka. Hanpsxenue.
Cornpotuienue. 3akoH
Oma 1t yyacTka 1enu

56

[TocnenoBarensHOE,
napaiebHOe,
CMEIIaHHOE COCTMHEHHE
IMPOBOAHHKOB.
JlaboparopHnast pabota
«3yueHne cMenaHHoTro
COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MomHOCTH
BJIEKTPUYECKOTO TOKA.
3akon Jlxxoynsa-Jlenua

but6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1151 IOJTHOM
(3aMKHYTOM)
AJIEKTPUYECKOM LIETIH.
Kopotkoe 3ambikaHue.

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0
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59

60

61

62

Jlaboparopuas pabota
«3mepenue D1C
MCTOYHHKA TOKA U €TO
BHYTPCHHETO
COIIPOTHBIICHUS

DneKTpoHHas
MPOBOJIUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS
METaJUIOB OT
TEMIIEPATYPHI.
CBepXIpoOBOIMMOCTh

DIEeKTPUUYECKHI TOK B
BakyyMe. CBoiicTBa
AJEKTPOHHBIX ITyYKOB

[TonynpoBoAHUKH, KX
cOOCTBEeHHas U
MpUMeCHast
MIPOBOANMOCTb.
CaoiicTBa p—Nn-
nepexo/a.
[TonynpoBoAHUKOBBIE
PUOOPHI
DNEeKTPUUECKUN TOK B
pacTBopax U pacriaBax
AJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS
JIACCOIAAINS.
DIIEKTPOJIN3

bubnmorexa LIOK
https://m.edsoo.ru/ffOc84ae

bubnunorexa LIOK
https://m.edsoo.ru/ff0c82ba
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DNEeKTPUUYECKHI TOK B
rasax.
CaMOCTOATEIbHEIN U

bubnunoreka LIOK

63
HECAMOCTOSITEIIbHbBIN https://m.edsoo.ru/ff0c84ae
paszpsa. MoiiHus.
[lmazma
DNeKTpuYeCcKue
puOOPHI M YCTPOICTBA U
64 I/Ii 1| aI;TI/IqZCKEe bubmmorexa [JOK
P https://m.edsoo.ru/ff0c86fc
npumenenue. [IpaBuna
TEXHUKH 0€30MMacHOCTH
NpUMeHeHWe NoHATUA
O06o06maromuit ypok 3/1EKTPOMArHUTHOM bubnuoreka [{OK
65
«INEKTPOIMHAMHKA» NHAYKUMK B Nnpodeccun https://m.edsoo.ru/ff0c88be
3NIeKTPUKa.
KonTponbHas padota no
TeMe «DNEeKTPOCTaTHKA.
[TocTosHHBIM bubmmoteka IIOK
66 .
AJIEKTPUYECKHUM TOK. https://m.edsoo.ru/ff0c8a8a
Toku B pa3mu4HbBIX
cpenax»
PesepBHBIil ypoOK.
67 KonrtponbHas pabora no bu6muoreka [JOK
TeME https://m.edsoo.ru/ff0c8c56
"OnexTpoaguHamuka'
PesepBHBIil ypoK.
. bubnuoteka [JOK
68 O6o0maromuii ypok 1o

TemaM 10 kiacca

https://m.edsoo.ru/ffOc8f6c
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OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

11 KVIIACC

68

IHOYPOYHOE IINTAHUPOBAHMUE

Ne
/i

Tema ypoka

KomnyectBo yacos

Bcero

KonTposibHbie
paboTHhI

IIpakTrueckue
paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHBIC PECYPCHI

ITocTossABIC
MarHMThEl U UX
B3aHMOJICHCTBHE.
MarauTHoOE MoJe.
Bexrop MarHuTHON
MHAYKIMU. JInHnn
MarduTHOM
WHIYKIUN

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c9778]]

MarauTHoe I10JIe
MIPOBOJHHUKA C TOKOM.
OmnsIT OpcTena.
BzaumopeiictBue
MPOBOJHUKOB C
TOKOM

[[BuGmmoTeka [IOK
https://m.edsoo.ru/ff0c98fe]]

JlaGopaTopHas
pabota «3yuyenue
MarHUTHOTO TIOJIS
KaTyIIKA C TOKOM»

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c98fe]]

[erictBue
MarHMTHOTO TIOJIS Ha
MIPOBOJTHUK C TOKOM.
Cuna Amrepa.
JlaGopaTopHas
pabota

[[BubmmoTeka [IOK
https://m.edsoo.ru/ff0c9ac0]]

32



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

Ne
/i

Tema ypoka

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

«HccnenoBanme
EUCTBUS
MOCTOSTHHOT'O
MarHuTa Ha PaMKy C
TOKOM))

JeicTBue
MarHUTHOTO TIOJISI Ha
JBUKYITYIOCS
3apsHKEHHYIO
yactuny. Cuna
Jlopenma. Pabora
cuisl JIopeHna

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c9df4]]

DneKTpoMarHuTHas
nHaykius. [Torok
BEKTOpa MarHUTHOMN
unaykuuu. J/1C
WHJYKUWU. 3aKOH
3JIEKTPOMATrHUTHOMN
unaykuuu Papazaes

3HAKOMCTBO c IIPUMEHEHUEM
IIOHATUSA SHGKTpOMaFHHTHOfI UHAYKIIUAU B
AIEKTPO- " pazinoOTEXHUYECKUX
YCTPOMCTBAX: reHeparopax,
TpaHchopmaTopax, Apoccensx 1 ap

JlaGopaTopHas
paborta
«HMccnenoBanue
SIBIICHHSI
3JIEKTPOMArHUTHOM
WHTYKITHTD

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0cal50]]

NHAYKTUBHOCTS.
SIBneHue
camouHaykiuu. J1C
CaMOMHAYKITUH.

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0ca600]]
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Ne
/i

Tema ypoka

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

DHeprusi MarHuTHOTO
T0JIsL KaTYILIKH C
TOKOM.
DIEeKTpOMarHuTHOE
noJie

TexHuueckue
YCTPOMCTBA U UX
MpUMEHEHHUE:
IIOCTOSIHHBIC
MarHMTEHI,
3JIEKTPOMArHUTHI,
3JIEKTPOJBUIATEIIb,
YCKOPHUTEIHN
3JIEMEHTaPHBIX
YaCTHII,
WHAYKIMOHHAS [I€Yb

10

Oo6o0maromuit ypok
«MarauTHOE 1oJe.
DneKTpoMarHuTHas
WHIYKIHS

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0cab82]]

11

KonTponbhas padbota
o Teme «MaruutHoe
noJe.
DJNeKTpOMarHuTHas
WHIYKIUSD)

[[BubmmoTeka [IOK
https://m.edsoo.ru/ffOcad58]]

12

CBoOoHbBIE
MCXaHHYCCKHUE
KoJIcOaHus.
I'apmoHnueckue

[[BubmmoTexa [IOK
https://m.edsoo.ru/ffOcaf06]]
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Ne
/i

Tema ypoka

KommyectBo yacos

Bcero

KonTposnbnsie|[IpakTuueckue
paboThI

paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

KoJieOaHusl.
YpaBHeHue
rapMOHHUYECKHUX
KoJIeOaHUH.
[IpeBpaienue
SHEPTUU

13

JIaGoparopHas
paborta
«HccnenoBanue
3aBUCUMOCTH
MepUOJIa MAJIBIX
KoJIeOaHMH Tpy3a Ha
HUTH OT JUTMHBI HUTH
¥ MacChl Tpy3a»

14

KonebarenpHbIH
KOHTYp. CBOOOTHBIE
ANEKTPOMArHUTHBIE
KOJICOaHMS B
HJIeaIbHOM
KoJe0aTeIbHOM
KOHTYpe. AHAJIOTUS
MEXTY
MEXaHUYECKHMU U
AIEKTPOMAarHATHBIMH
KoJIe0aHUsIMHU

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0ch820]]

15

®opmyna Tomcona.
3aKOH COXpaHEHUs
JHEPTUHU B
UJCATBHOM

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOch9c4]]
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Ne
/i

Tema ypoka

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

KoJe0aTeIbHOM
KOHTYype

16

IIpencrasnenue o
3aTyXaroumx
KOJICOAHMSX.
Brinyxennsie
MEXaHUYECKHUE
KoJe0aHusl.
Pe3onanc.
Brinyxiennsie
3JIEKTPOMArHUTHBIE
KoJe0aHus

[[BubmuoTeka [JOK
https://m.edsoo.ru/ffOcbb86]]

17

IIepeMeHHBIN TOK.
CunyconaanbHbIN
IIEPEMEHHBIN TOK.
MomHoCTb
[IEPEMEHHOTI0 TOKA.
AMIUTATYIHOE U
JIEHCTBYIOLIEE
3HA4YE€HHE CHJIBI TOKA
U HapSKEHUS

[[BubmuoTeka [JOK
https://m.edsoo.ru/ffOchd34]]

18

Tpancdopmatop.
[IpousBoacTso,
nepeaayda u
notpebieHue
AJIEKTPUYECKON
SHEPTHH

19

YcerpoiicTBo u
MPaKTHUYECKOE

[[BubmmoTexa [IOK
https://m.edsoo.ru/ffOcc324]]

36



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Ne
/i

Tema ypoka

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

IIPUMEHEHUE
AJIEKTPUYECKOTO
3BOHKa, F'€HEpaTopa
MePEMEHHOT0 TOKa,
JTHHUHN
3JIeKTpoIepeay

20

OKOJIOTUYECKHE
PUCKU TIpU
MPOU3BOJCTBE
3JIEKTPOIHEPIHUH.
Kynerypa
HCITOJIb30BAHUS
BJIEKTPOSHEPIUU B
MOBCEIHEBHOM KU3HU

21

Mexanunueckue
BOJIHBI, YCJIOBHSI
pacrpoCTpaHEHUs.
[Tepuoa. Cxopocthb
pacnpoCTpaHEHUs U
JUTMHA BOJIHBI.
ITonepeunslie u
MIPOJIOJTHHBIC BOJTHBI

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOcca54]]

22

3ByK. CKOpOCTh
3ByKa. [ pomkocTh
3ByKa. Beicora ToHa.
TemOp 3ByKa

[[BubmmoTeka [IOK
https://m.edsoo.ru/ffOcccOc]]

23

ONeKTpOMarHuTHbHIE
BOJIHBI, MX CBOMCTBa
u ckopocts. [lkana

[[bubmmoteka [IOK
https://m.edsoo.ru/ffOccfe0]]

37



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

Ne
/i

Tema ypoka

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

SJICKTPOMArHUuTHBIX
BOJIH

24

[TpuHIUIIBL
pPavOCBI3H U
TEJICBUICHMUS.
PazButue cpencts
cBs3u. Paguosokamus

25

KonTponbnas pabora
«Komnebanus u
BOJIHBI»

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0cc6f8]]

26

[IpssmonuneHoe
pacnpoCcTpaHEHUE
CBETa B OJHOPOJHOU
cpene. Toueunsii
HWCTOYHHUK cBeTa. Jlyu
cBeTa

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0cd350]]

27

OTtpaxxeHue cBera.
3aKOHBI OTPaKEHHUS
cgera. [loctpoenue
M300paKeHHi B
IJIOCKOM 3epKajie

[[BuGmmoTeka [IOK
https://m.edsoo.ru/ff0cd4e0]]

28

[Ipenomienne cpera.
ITonHoe BHyTpeHHEE
OTpa)kKCHHE.
[IpenenbHblil yron
IIOJIHOTO
BHYTPEHHETO

OTpa KCHHUS

[[BubmmoTexa [IOK
https://m.edsoo.ru/ffOcd7f6]]

38



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

Ne
/i

Tema ypoka

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

29

JIaGoparopHas
pabota «l3mepenne
MoKa3aTens
MIPETIOMIICHUS
CTEKJIa»

1

[[BubmuoTeka [JOK
https://m.edsoo.ru/ffOcd67a]]

30

JInnzsl. [loctpoenue
M300pakKeHUH B
nuH3e. Dopmyna
TOHKOM JIMH3BI.
VYBenuueHue JTUH3bI

[[BubmuoTeka [JOK
https://m.edsoo.ru/ffOcdd1e]]

31

JlaGopaTopHas
pabota
«HccnenoBanue
CBOWCTB
M300paXeHHii B
TTHH3aX )

32

Jucnepcus caera.
CnoxxHbIi cOCTaB
oenoro ceera. L{Ber.
JlaGopaTopHas
paboTta
«Habmronenue
JUCTIEPCUU CBETA»

33

WNnTtepdepenuus
cera. Judpaxuus
CcBeTa.
JudpakimonHas
peméeTKa

[[BubmmoTeka [IOK
https://m.edsoo.ru/ffOced22]]

39



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

Ne
/i

Tema ypoka

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

34

[TonepeunocThb
CBETOBBIX BOJIH.
ITonspusanus ceera

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0cf02e]]

35

OnTtnyeckue
puOOpsI U
YCTpOMCTBA U
yCIOBUS UX
0e30I1acHOro
MIPUMEHCHUS

36

['panuwbl
MPUMEHUMOCTH
KJIaCCUYECKOM
MEXaHUKH.
[Toctynatel
CHenuaIbHON TeoOpun
OTHOCHTEIBLHOCTHU

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0cf862]]

37

OTHOCHUTEILHOCTD
OJTHOBPEMEHHOCTH.
3amejieHre BpeMEeHI
Y COKpAIl[eHHUE JITTHHBI

[[BuGmmoTeka [IOK
https://m.edsoo.ru/ffOcfad2]]

38

DHeprusi U UMITYJIbC
PENATUBUCTCKON
yacTulbl. CBA3b
MacChl C SJHEpruen u
HMMITYJIbCOM. DHEpPrus
TTOKOSI

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOcfc68]]

39

KonrponsHas pabora
«Ontuka. OCHOBBI

[[bubmmoteka [IOK
https://m.edsoo.ru/ffOcf6f0]]

40



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

Ne
/i

Tema ypoka

KonnuectBo

qacCcoB

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH»

40

®otonsl. Dopmyna
[Inanka. DHeprus u
UMIYIbC (HOTOHA

[[BubmuoTeka [JOK
https://m.edsoo.ru/ffOcfel6]]

41

OTtkpbITHE U
UCCIIeIOBaHHE
dororddekra.
Omnbitel A. T'.
CroneroBa

[[BubmuoTeka [JOK
https://m.edsoo.ru/ffOcffc4]]

42

3aKOoHBI
dotorddekra.
YpaBHeHue
OWHINTENHA IS
dboTorddekra.
«Kpachnas rpanuma»
dhoTorddexra

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d015¢]]

43

JlaBneHue cpera.
Omrwrter I1. H.
JleOenena.
Xumudaeckoe
JICHCTBUE CBETa

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d04a6]]

44

TexHuueckue
YCTpOMCTBA U
MPaKTUYECKOE
MIPUMEHEHHUE:
(hOTOAIEMEHT,
(dhoTomaTuuK,

41



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

No Tema ypoka KonnuecTBo yacon [Ipodopuentannonnas padbora DNeKTpOHHBIC IUPPOBHIE
n/m Bcero|Kontponsusie|[IpakTudyeckue 00bpa3oBaTeNbHbIEC PECYPChI
paboThI paboThI
coJHEe4Has Oarapes,
CBETO/INO]T
45 |[Pemrenue 3a1a4 1o 1 [[bubmmoTeka IIOK
TeMe «DJIeMEHThI https://m.edsoo.ru/ff0d0302]]
KBAHTOBOU ONTHUKH
46 |Mopenp aroma 1 [[bubmmoTeka IIOK
Tomcona. OnbIThI https://m.edsoo.ru/ff0d091a]]
Pesepdopaa o
pacCesHUIO 0-4aCTHII.
[Inanerapnas monens
aroma
47 |[Moctynats! bopa 1 [[bubmamnoreka LIOK
https://m.edsoo.ru/ff0dOafa]]
48 |H3nyueHue u 1 [[bubmuoreka [TOK
MOTJIOIIECHHE https://m.edsoo.ru/ff0dOafa]]
¢ oTOHOB TpU
epexo/ie aToMa ¢
OJTHOTO YPOBHS
SHEPTHUH Ha JPYTOM.
Bunel ciexktpos
49 || BoiHOBBIE CBOMCTBA 1 [[BubmuoTeka [JOK

gacTull. BoaHsI 1e
bpoins.
KopnyckynsipHo-
BOJIHOBOM JTyaJIu3M.
CrorTa"gHoe U
BBIHYKJICHHOE
U3JTy4YCHHUE

https://m.edsoo.ru/ff0d0ca8]]

42



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

Ne
/i

Tema ypoka

KommyectBo yacos

Bcero

KonTposnbnsie|[IpakTuueckue
paboThI

paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

50

OTtkpbiTHE
PaIOaKTHBHOCTH.
OmnsiTsl Pesepdopaa
IO OIIPEACTICHUIO
cocTaBa
PaIoaKTHBHOTO
W3ITy4YCHUS

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d0fd2]]

51

CoiictBa anbpa-,
Oera-, raMmMa-
n3nydeHus. BnusHue
PaZIMOaKTUBHOCTH Ha
KHUBBIC OPTaHU3MBI

52

OTkpbITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacnan.
DNEeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3JIy4YeHUe

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d1162]]

53

DHeprusi CBs3U
HYKJIOHOB B siJIpe.
SAnepHble peakiyu.
AnepHslil peakTop.
[Tpob6nemsl,
MEPCTIEKTUBBIL,
9KOJIOTHUECKHE
aCIEKTHI AEPHOU

SHEPTEeTUKU

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d1356]]

43



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

/i

Tema ypoka

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

54

DnemMeHTapHbIe
gacTALbl. OTKpBITHE
Mo3uTpoHa. MeToasl
HaOJIIONEeHU U
perucrpanuu
JJIEMEHTapHBIX
yactul. Kpyrisii
CTOJ
«DyHIaMeHTalIbHbIE
B3alMMOJCICTBHUS.
Ennucreo
¢bu3nvecKkoil KapTUHbI
MHUpa»

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d0e38]]

55

Bun 3B€31HOTO HEOA.
Co3Besnus, Apkue

3BE3/1bl, INIAHETHI, UX
BUIUMOC ABIIKCHHE.
ConHeyHas cucreMa

56

Comnnne. ComHeuHast
AKTHUBHOCTB.
HcTounuk sHEprun
CouHIia 1 3831

57

3BE&3MIBI, NX OCHOBHBIE
XapaKTEPUCTUKHU.
3BE3 I IIaBHOMI
MOCJIe/I0BATEIbHOCTH.
Bnytpennee
CTPOECHUE 3BE3.
CoBpemMeHHbIE

44



https://m.edsoo.ru/ff0d0e38

/i

Tema ypoka

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

MIPEJICTABICHUS O
MIPOUCXOXKICHUH H
spomonuu CoaHIa u
3BE3]T

58

Muneunsiii [1yte —
Hamma ['anakTuka.
[Tonoxenue u
neukenrne ConHIa B
lanakruke.
l'anaktuku. YEpHbie
JBIPBI B sIAPAX
TaJIAKTUK

59

Bcenennas.
Paz06eranue
rajaktuk. Teopus
Bbonpmioro B3peiBa.
PenukToBOe
W3JTy4YCHHUE.
MertaranakTuka

60

Hepemennsie
poOIeMbI
aCTPOHOMUU

61

KonTponbHas pabota
«DIEMEHTBI
aACTPOHOMHUU U
acTpou3nuKm»

62

Oo6o0maromuit ypox.
Ponw ¢pusuku n

45




/i

Tema ypoka

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

aCTPOHOMUU B
SKOHOMHMYECKOH,
TEXHOJIOTUYECKOM,
COLIMAIBHOMN U
THUYECKOU cepax
JEATEIIbHOCTH
YyejoBeKa

63

O6o0uaromuit ypox.
Ponb u mecto
(bu3uKH 1
aCTPOHOMUU B
COBPEMEHHOU
Hay4YHOU KapTHHE
MUpa

64

Oo6o0uaromuit ypox.
Ponb pusnueckoit
TEOpPHH B
(dhopMUpOBaHUH
MPEJCTABICHUN O
¢bu3nyeckoil kKapTuHe
MHUpa

65

Oo6o0uiaromuit ypox.
Mecto ¢pusznueckoi
KapTUHBI MUPA B
olmeM psay
COBPEMEHHBIX
€CTEeCTBEHHO-
HAay4HBIX

46




Ne
/i

Tema ypoka

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[Ipodopuentannonnas padbora

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTeNbHbIC PECYPCHI

IIPEACTABICHUH O
IIPUpOLE

66

PesepBHbIii ypOK.
MarunuTtHoe moe.
DneKTpoMarHuTHas
WHIYKIUSA

67

PesepBHbIit ypoOK.
OnTuka. OCHOBBI
CIELIMAJIbHOM Teopuun
OTHOCHUTEIIHOCTH

68

Pesepnslii ypok.
KBanToBas ¢uzuka.
DneMeHTbI
aCTPOHOMHUU U
acTpopU3UKH

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d1784]]

‘Z[O6aBI/ITL CTPOKY

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68

47



https://m.edsoo.ru/ff0d1784
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