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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 M KOHIICTIIMH TpernojaBaHus 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
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u mecTo pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubmmnoreka HOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMONTUHEIHOE 1 bubmuorexa [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoHOe majieHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa [TOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
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[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' p Hv https://m.edsoo.ru/ff0c3be8
otcyeTta. [lepBbiii 3akoH HeroToHa
Macca tena. Cuia. [punnun
9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa ai1st MaTepuanbHON TOYKU
Tpetuii 3akon HeroToHa 11 bubnnoreka [JOK

10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHuueckas bubmmorexa [JOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia COpoOTUBIICHUS PU bubmuoteka [IOK
IBIDKEHHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MomeHT cuibl. [liteqwo cubl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TeIa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTePUATIbHBIX TOYEK. bubmmnorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmorexa [IOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502
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MatepraabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYECKON SHEPrUH

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
ne(pOpMHUPOBAHHON MPY>KUHBL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHUUECKOH
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas padbora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TeopuH. bpoyHOBCKOE ABMXKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aUMO/ICVCTBUS YaCTHI] BEILIECTBA.

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2
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https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

23

24

25

Macca monekyn. Konnuectso
BemectBa. [locTtostnHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usMepenue. [llkana Temneparyp
Lenbcus

HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcostoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX/y TapaMeTpaMH COCTOSIHUS
pa3pexKEeHHOro ra3a

W3onpoueccsl B MA€aIBHOM ra3e U
uX rpaduuecKoe mpecTaBIeHue

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KonmdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJHOATOMHOI'O UJICATBHOTO
rasa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bunael renionepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
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VY nenbHas TEIUI0OEMKOCTE BEIIECTBA.

KomndecTBO TEIIIOTHI Ipu

bubnunorexa LIOK

32
Terionepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5¢c36
nporecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bu6mumoteka [JOK
€ro NPUMEHEHHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0c5efc
HeobpaTtumocTs mporeccoB B
34 npupoje. Bropoi 3akoH bubmmorexa [IOK
PHPOZE. P https://m.edso0.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TETJIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKosoruyeckue npoodaemMbl
TETUIOHEPTETHKU
O06o06maromuit ypok
38 «MOJ‘II:K HI: Ha;}llp ¢uznka. OCHOBBI bubmorexa LOK
YIIP ' https://m.edso00.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbHas pabora no teme
39 «Momnexkynspraas pusuka. OCHOBBI 1 bubmorexa [JOK
Y ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpa3oBaHue U KOHIEHCALINS. bubmuorexa [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS
41 BIAXXKHOCTH BO3ayxa. HachIIeHHbIH bubnnorexa [JOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
but6mmoreka [IOK
42 amop(HbIe Tera. AHU30TPOIUS

CBOMCTB KpUCTAJLIOB. JKujakue

https://m.edsoo0.ru/ffOc65f0
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

Kkpuctayibl. CoBpeMEHHbIE
MaTepHabl

[InaBnenue u KpucrauM3anus.

bub6nmoreka [IOK

43 Vv .
ACHBHAT TEIIOTA TIaBICHIT https://m.eds00.ru/ff0c6708
CyO6numarus
bu6nmmorexa [IOK
44
YpaBHeHHE TCII0BOrO bananca https://m.edsoo.ru/ff0c6820
DneKkTpu3zanus Tei. DNeKTPUIECKUn
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
PAL A p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 n(];)n nOBO HIfKI/I 3a1f(1))H Bubmiorexa OK
YHpoBOZ ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS SIEKTPUUYECKOTO 3apsia
BsanmoneilicTBue 3apsaaoB. 3aKoH
47 K HOHaHTO‘{e‘lHHﬁ I;JIHeKT MYECKUH bubnmorexa IOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3unun bubmmnoreka HOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui seKTpoCTaTHIeCKOTO
49 moust. [Torenman. Pasnoctn bubmmorexa TIOK
’ ’ https://m.edsoo.ru/ffOc6f00
[IOTEHINATIOB
TIpoBOAHNKH U TUDIEKTPUKHU B
50 3J'IpeKT iCTaTquI::KOM nolle bubnnorexa [JOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
b K
51 OnektpoémkocTb. Konnencarop nommorexa [10

https://m.edsoo.ru/ff0c7126
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52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

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

53

54

55

56

57

58

JlabopaTtopHast pabota "H3mepenue
AJIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
anmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «3yueHue cMenanHoro
COCITMHEHUS PE3UCTOPOB)»

PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

3akoH OMa aJis TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS

0.5

0.5

bubnmorexa LIOK
https://m.edsoo.ru/ffOc74f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0
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https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DNEeKTpOHHas IPOBOAUMOCTD

TBépI[BIX METaJIOB. 3aBUCUMOCTh

> COIIPOTHUBJIEHUS] METAJJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

60 DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS

61 Y IIPUMECHAs IIPOBOIUMOCT. bubnuoreka [IOK
CaoiicTBa p—N-mepexoa. https://m.edsoo.ru/ffOc84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
DIIEKTPUUYECKUI TOK B paCTBOpax 1

62 pacIuiaBax 3JeKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEKTPUYECKUH TOK B ra3ax.

63 CaMoCTOSITeTbHBIN U bubmuoreka [IOK
HECaMOCTOSATEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
OnexTpudeckrue Npudbopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE bubmuorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06o06maromuit ypok bubmmoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «nekTpocratuka. [locTostHHBIN 1 bubnuotexa [JOK

3NEKTpUYEeCKUil TOK. TOKH B
PA3INYHBIX CpCaaAX»

https://m.edsoo.ru/ff0c8a8a
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PesepsHblit ypok. KonTponbHast Bu6mumoteka [JOK
67 1 1
pabora 1o Teme "DIeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56
PesepBublii ypok. O6o0maromuit bubnuoreka [JOK
68 1
ypok 1o Temam 10 kitacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME

28



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

VYEBHO-METOUYECKOE OBECITEYEHUE OBPA3OBATEJILHOT'O
TIPOLIECCA
OBS3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JUIS YUEHUKA

1. I'.I.Msaxkumes, b.b. byxosines, H.H.Corckuit «®uzuka. 10 kinacey, -M.:
[IpocBemienue, yueOHUK A5 0011e00pa30oBaTENbHBIX Opranu3anuii bazoselii u
yriyOJaeHHbIA YPOBEHb
2. A.Il. PeimkeBuu. CoopHuUK 3a1a4 o pusuke. Mocksa, [Ipoda
3. Coopnuk 3ana4 no gusuke aig 9 — 11 xknaccos. Cocrasutens [.H. Crenanosa. M.:
«IIpocsemienne», 1996 r.
4. 3aganus obpazoBarensHoro nopraia Pemry EI'D
METOJANYECKUE MATEPUAJIBI JIJI1 YUUTEJA
1. I'.d.Msxkumes, b.b. byxosues, H.H.Cotckuit «®usuka. 10 kiaccy, -M.:
[Ipocrernienue, yueOHUK AJi 00111€00pa30BaTEIbHBIX Opranu3aiuii bazoBerit u
yrayOIeHHBIH YPOBEHB
2. A.Il. PeimkeBuu. CoopHuk 3a1au o gusuke. Mocksa, [poda
3. Coopnuk 3anad no pusuke 1ig 9 — 11 xkmaccos. CocraButens I'.H. Ctenanona.
M.: «IIpocBenienue», 1996 r.
4. I'.B. Mapkuna ®u3zuka 10 knacc. [Toypounslie miansl o yueOHuky ..
MsxkumieBa, b.b. byxosiesa. B.: Yuurens, 2004.
5. BonkoB B.A. TToypounsie pa3padotku no ¢usuke. 10 ximacc. M.: Baxo, 2006.
6.COOpHUK TECTOBBIX 3aJaHUH AJII TEMATHYECKOTO U UTOTOBOr0 KOHTPOJIs. Du3nka
10 knmace. M.: «MuaTennext-Lentpy», 2004 r. 7. C.M. AHIpPIOLIEUKYH,
A.C. Cnyxaepckuil. ®usuka. «KoHCTpYKTOp» CaMOCTOSITEIbHBIX U KOHTPOJIbHBIX

pabot. 10 — 11 kmaccer. [Tocobue ans yuureneit. M.: [IpocBemenue, 2010.
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JlononHuTenpHas TUTEpaATypa:

1. l'opnora JI.A. UaTerprpoBannbie ypoku pusnku. 7 — 11 kmaccsl. M.: Bako, 2009.
2. 3opun H.N.

DNeKTUBHBIN Kypc «DnemeHThl Onodusukm». ( kmace.M.: Bako, 2007 3. ['pebenkuHa
T.M. ®usuka.

[Ipenmernas nenens. B. Kopudeit, 2008.

4. llepenbman A.U. 3anumarensHast ¢pusuka. M.: Hayka, 1983.

5. ®usuka B cxemax u tabnumax/ Coct. C.A. Cobonera. CIIO.: « Tpuron», 2006.

6. l'opnosa JI.A. Onumnuazas o pusuke. 9 — 11 xknaces. M.: Bako, 2007

7. JIeimapeBa H.A. ®usuka 9 -11 knaccel. [IpoekTHas nestenpHOCTh yuamuxcs. B.:
Vaurens, 2008.

8.I''A. bennpukos, b.b. bByxoB1ies u 1p. 3agauu o GuU3KMKe 111 MOCTYIAIOIINX B
By3bl. M.: «Hayxa»,1987 r.

9.'.B. Menenun. ®u3uka B 3aaadax. M.: «Hayka», 1985 r.

10.H.N.T'onpadap6. COopHUK BOIIPOCOB U 3a1a4 1o ¢pusuke. M.: «Bpiciias mkomnay,
1982 r.

11.EI'3 — 2009, ®usuka, M.: «Actpenb», 2008 r. (TECThI).

12.AM. I'enbdrar, JI.O. I'ennenmreitn, JI.A. Kupuk. 1001 3agava no ¢pusuke. M.:
«Hnekcay, 2007 r.

13.A.B. Xyrtopckoii u ap. Kak ctats ydeHbIM. 3aHATHS 110 (UZHKE CO
crapieknaccaukamu. M.: «['moGycy», 2007.

14.Camoe nosHOE U3JaHUE TUIIOBBIX BAPUAHTOB peaibHbIX 3aaanuii EI'D 2009

¢uznka /Coct. A.B. bepkos, B.A. I'pu6oB. — M.: ACT: Actpens, 2009.
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15. EI'D. YauBepcanpHble MaTepHaibl Juisl OAr0TOBKU yuamuxcs. Guzuka 2010/
ABT.-cocT. B.A. Opinos u ap. M.: «MuTtennexktl{entpy», 2010.

16. ®usuka. [Togroroska k EI'D — 2020

[HUDPPOBBLIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET
http://www.int-edu.ru/soft/fiz.html JXKusast pusuka: oGyuarorias mporpamma
http://www.phizinter.chat.ru/ Ypoku ¢usuku ¢ ucrnons3oBanuem MHTepHETA
http://www.fizika.ru/
http://experiment.edu.ru/://www.school.edu.ru/projects/physicexp ®usuka:
AIIEKTPOHHAS KOJUICKIIUS OIBITOB
http://nsportal.ru - conuaneHas ceTh paOOTHHKOB 0Opa30BaHUS.
http://markx.narod.ru/pic/ - ¢pusuka B mKoJe.
http://festival.1september.ru/articles/ - ¢hecTrBanp negarorndeckux uaei
«OTKpBITBIA YPOK».
http://lwww.fizika.ru/ - caiit a1 yuuteneit QUMK U UX YICHUKOB.
http://www.physics.ru/ - marepuansl o dusuke.
www . ege .edu.ru - uaopmanmonnsiii noptai EI'D.

http :// school - collection . edu . ru / - equnas kosteknus [{OPos
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