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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a3z0BOro ypoBHS Ha ypOBHE CpeaHEro oomiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHMH M TpeOOBaHMI K pe3ynbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tporpammsel, mpeacTtaBieHHBIXx B PI'OC COO, a Takke ¢ ydeéToM
dbenepanbHOl pabodeil MporpaMMbl BOCTHMTAHUS M KOHIICTIIIMU TPENoAaBaHUs y4eOHOTO
npeamera «®dusuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  Deneparum,
peanu3yomuX OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Copepxanue mporpaMMbl Mo (hU3MKE HaNpaBlIeHO Ha (OPMUPOBAHHUE ECTECTBEHHO-
Hay4YHOU KapTHHBI Mupa obOydarontuxcs 10—11 kiaccoB npu oOydeHun ux ¢Gu3nKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noaxoaa. [IporpamMma 1o ¢usnuke cOOTBETCTBYET
tpeboBanusiMm ®I'OC COO k nmiaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM M METanpeaMEeTHBIM
pe3ynbTataM OOy4eHHMs, a TaKK€ YYHUTHIBAET HEOOXOAMMOCTh pPEaTu3allii MEXIPEIMETHBIX
CBs3eM (PU3MKM C eCTEeCTBEHHO-HAyYHBIMH yueOHBIMU MpenMeTramu. B Heil ompenpensorcs
OCHOBHBIC LIENIM M3y4YeHUs (U3UKU Ha YPOBHE CpeaHero oOIiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yabTaThl OCBOCHMS Kypca (U3UMKU: JUYHOCTHBIC, METalpeIMEeTHbIe, NpeAMEeTHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

IUIaHUpYEeMbIe pe3yJbTaThl OCBOCHHMS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
IpeMETHBIC PE3YJIbTaThI M0 TO/1aM O0YUYCHHUS;
coJiepkaHue yuebHoro npeamera « Pu3rkay» Mo rogam o0yyeHusl.

®u3rKa Kak HayKa 0 HanboJjiee OOIMIMX 3aKOHAX MPUPO/IBL, BHICTYIIAsl B KAUeCTBE yueOHOIr0o
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKPY)KaIoLEeM MHpeE.
HIkonbHBIA Kypc QHU3UKH — CHCTEMOOOPA3YIOUIMM Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SIBICHUMN, U3y4aeMbIX
XuMuen, Ouosnoruen, pusnueckor reorpadueit m acrpoHommueit. Mcmonbp3oBaHue M aKTHBHOE
npUMeHeHHe (U3MUYECKUX 3HAHMU OmpeAessieT XapakTep M pPa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA, IOJNyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBAaMU U JIpyrux. M3yuenue Gpu3nMKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B popMupoBaHue yMEHUN
IPUMEHATHh HAyYHBIH METOJ TIO3HAHUS MPH BBHITIOJTHEHUH MU yYEOHBIX HCCIIEJOBAHUH.

B ocHOBY kypca ¢u3MKH A YPOBHS CpeIHET0 00IIero 00pa3oBaHusl MOJIOXKEH sl UJeH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIHUIIBI €0 TOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK BOINPOCH KJIACCUYECKOH, TaKk U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B coOoTBETCTBUM ¢ HEll MaTepuan Kypca QU3UKU 00beTUHEH BOKPYT
buzndeckux Teopuid. Bemymmum B Kypce sBisieTcss  (OpPMHUPOBAHHE TIPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEUIECTBE U MOJIE.

Hoesa cymanumapuzayuu. E€ peanuzanus NnpeanonaraeT UCIOIb30BaHUE TYMaHUTapHOTO
noTeHIuana GU3NIeCcKoi HayKH, OCMBICIICHUE CBSA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTMYECKUMHU ITPOoOJieMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc pU3uKu rnpeanonaraet 3HakoMCTBO € IIUPOKUM
KPYT'OM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUH H3YYEHHBIX TEOPUIl U 3aKOHOB.

Hoesa skonoeuzayuu peamusyeTcs IMOCPEICTBOM BBEJIEHUS D3JEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM



TEXHHUKH U TEXHOJIOTHH, a TaKKe 00CyKIeHHs Ppo0IeM panroHaIbHOTO IPHPOJOTIOIb30BAHHS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3UKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpe MOCTPOCHHS
¢usmueckoil Teopuu, poiaM (YHAAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, I'PaHUIAX MPUMEHUMOCTH TEOPHM, Uil ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).

CucTteMHO-IIeSITebHOCTHBIN NOAX0/] B Kypce (pHU3nKn peannusyercst Mpexkie BCero 3a CHET
OpraHM3alUH SKCICPUMEHTAIBHON NesATeNbHOCTH oOydatomuxcs. [[ns 6a3oBoro ypoBHS Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢usuke oObEIWHEHBI B OOLIMI CIUCOK
YYCHUYECKUX TPaKTHYECKUX paboT. Brlienenue B yka3aHHOM IepedHe JabopaToOpHBIX pador,
HNPOBOANMBIX JUII KOHTPOJII W OLEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OO0pa3oBaTEIHHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAaHMS U OcHaleHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJICIOBAaHHUS 3aBHCHUMOCTEH (M3MYECKHX BEIWYMH M IIOCTAHOBKY OIBITOB IO HPOBEPKE
HpeTI0KEHHBIX TUIIOTES.

Bonbioe BHUMaHUE yIENseTCsl pEIICHUI0 pacuETHBIX M KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIBIO,
HO3BOJIAIOIINE TIPUMEHSTh W3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfiena
Kypca, TaK U MHTETPUPYs 3HAHUS M3 Pa3HBIX pa3fesnoB. s KaueCTBEHHBIX 3aad IPUOPUTETOM
SBIISIIOTCS 3aJaHusl Ha OOBSCHEHHWE TMPOTEKaHUs (U3NYECKHX SIBICHHUH U IPOIECCOB B
OKpY’Kalollel JKU3HHU, TpeOylolme BBHIOOpa (U3MUECKOM MOJENU Uil CUTYallud HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpebdoBanusmu DPI'OC COO Kk MarepuasbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca 0a30BbI YpOBEHb Kypca (DM3MKH Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJKEH M3ydaThCsl B YCIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCIIOBHUSX MHTETPUPOBAHHOTO KaOWHETa NMPEeJMETOB €CTECTBEHHO-HAYYHOTO KA. B xabnuHere
(bU3UKN TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYIOBAHUE JJISI BHITTOTHEHUS YKA3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUYECKUX NPAKTUYECKUX pPadOT M JIEMOHCTPALMOHHOE
o0opyaoBaHue.

JleMoHCTpannoHHOE 000pyIOBaHHE (OPMUPYETCS B COOTBETCTBHH C HPUHIMIIOM
MHHUMAJIBHOM JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAHOBKY MEPEUUCICHHBIX B MPOrpaMMe I0
¢u3uKe KIIOYEBBIX JEMOHCTPALUN MAJsl MCCIEJOBAHUS W3y4aeMbIX SIBJICHUHW U IIPOLIECCOB,
HIMIIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JlaGopaTopHoe 0o0opyaoBaHHE ISl YUYCHHYECKHUX MPAKTUUECKHX paboT (opmupyercs B
BU/IC TEMAaTHYECKHX KOMILJIEKTOB M OOECIIeYMBAETCs B pacuére OJHOTO KOMIUICKTa Ha JBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOpHOro O00OpyNOBaHMS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX H3MEPHUTEIFHBIX CHCTEM B BHJIE IN(POBBIX Ta00paTOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00111eM 00pa30BaHUM SBJISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYAIOUIMXCS K HAYYHOMY H3YUYCHHUIO

IPUPOIBI, pa3BUTHE UX MHTEIUIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE MPEACTaBICHHH O HAyYHOM METOAE IMO3HaHUS H (opmMHupoBaHHE
MCCIIEIOBATEIbCKOTO OTHOIICHNUS K OKPY’KAIOIINM SBJICHUSM;



(dopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK Pe3ysbTaTa U3y4YeHHsS OCHOB CTPOCHHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (DH3HUKH;

¢dopmMupoBaHUE YMEHHUI OOBSCHITH SABJICHUS C UCIOJIb30BaHNEM (DU3MUYECKUX 3HAHUH 1
HAay4YHBIX JIOKA3aTeIIbCTB;

dopMupoBaHuE MPEACTABICHUH O PO (GU3UKH JUIS PA3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU 1 TEXHOJIOTHH.

JocTtrxkenne 3TUX TeNeld 00ecreunBaeTCsl pelieHueM CIEAYIOIUX 3a]ad B IpoIecce
M3y4deHus Kypca GU3UKHA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:

npuoOpeTEeHNEe CUCTEMBbl 3HAHUK 00 00ImMX (PU3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3UKY, HJIEKTPOJMHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

dbopMupoBaHHE YMEHUH TNPUMEHATh TEOPETUYECKUE 3HaHUS [UIsi OOBSCHEHUs
busznyecKkux SBICHUM B NpUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pEIICHU B
MMOBCEAHEBHOM XU3HU;

OCBOGHHE CIIOCOOOB pEHICHHs] Pa3INYHBIX 3a7ad C SBHO 3aJaHHON (PU3NYECKOM
MOJIeIblO, 3allady, MOJpPa3yMEBAIOIIMX CaMOCTOSITENIbHOE CO3JaHHE (PU3NYECKOM
MOJIEJIN, aJICKBATHOW YCIIOBHSM 33]1a4H;

NOHUMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX IIPOLECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPEY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUSL M MPOBENEHUS (PU3NYECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEeleICHUS
JIOCTOBEPHOCTH MOIYYEHHOI'O PE3YJIbTaTa;

CO3JJaHUE YCIIOBUHU JUIsl Pa3BUTUS YMEHUH IPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUYECKOU
JIEATEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHB) Ha ypOBHE CpeAaHEro oOmiero oOpa3oBaHUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hepeno), B 11 kimacce — 68 gacoB (2
yaca B HEJICINIO).

[Ipennaraemsblii B mporpamme 1o (Gpu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHICCKUX PaboT
ABJISIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JeJaeT BBHIOOp IpOBeJeHHs 1a00paTOpHBIX padboT u
OTIBITOB C YYETOM UHIUBUIAYATBHBIX 0COOCHHOCTEH 00yJaIOIINXCSI.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. dusnka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®uszuka — Hayka o npupozae. HayuHble MeTOAbl MO3HAHUS OKpy»Karouiero mupa. Ponb
9KCIEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (pU3HKe.
MonenupoBanue (U3NYECKUX ABICHUNA M mporeccoB. Hayunsle runotessl. Pusndeckue
3aKOHBI U TeOpuH. [ paHUILIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Pons m mecto ¢m3ukm B (QopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MPAKTUYECKOU NS TETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorossle 1 IU(GPOBBIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHUTEIBHOCTh MEXAHMUYECKOTo ABMKEHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KoopAuHaT. ClloKEeHUE MepeMEenieHud U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJHMHEHHOE IBIKeHHe. ['paduku 3aBHCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IIyTU U MEPEMEIIECHNS MaTEPUATIbHON TOUKH OT BPEMEHHU.

CBoOoaHoe majieHne. Y CKOpeHrue CBOOOTHOTO MafCHUSI.

KpuBonuneriHoe nBwxeHue. J[BrkeHME MAaTepUAIbHOM TOYKHM IO OKPY>XHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
yacToTa obparnieHus. LIeHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIUJIOMETpP, IBUKEHUE
CHaps/0B, LICTIHbIE U PEMEHHBIE MEpEIadH.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WILTIOCTPALINS KUHEMATUYECKUX XapaKTEPUCTUK ABUKECHHUS.

[Tpeobpa3zoBanre ABMKEHU C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY ¥ TOPU30OHTANIBHO.

N3mepenue yckopeHwusi CBOOOTHOTO MaICHUSI.

HampaBnenue CKOpoCTH MpU ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuyeHne HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEAEIECHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXIY  IYTAMH, NPOMAEHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHbBIE pPAaBHBIE IPOMEXKYTKHM BPEMEHM IPHU PABHOYCKOPEHHOM JBHKEHHH C
Ha4yaJbHOU CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne NBUKEHHUS LIAPUKA B BI3KOU JKUIKOCTH.
Wzyuenue nBuxeHus Tena, OpOmEeHHOT0 TOPU3OHTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anmuiies. [lepBoiit 3akoH HetoTona. HepimanbHble CHCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHmun cynepno3unuu cuidl. Brtopoit 3akoH HeroToHa st
MaTepualbHOU TOUYKU. Tpernii 3akoH HbIOTOHA [t MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenune. Buapl Tpenus (mMokosi, CKoibkeHus, kadenus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBXKEHHUs U cuia TpeHus nokos. Koadgdurment tpenus. Cuia COmpoTUBIICHUS
NP ABUKEHUH TeJla B )KUJKOCTU UM rase.

[ToctynarenbHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpaumieHus. Ilnedo cuibl. YcnoBus paBHOBeCHs
TBEPAOTO TEIA.

TexHuueckue yCTpONCTBa W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLMH.

CpaBHeHHE MacC B3aMMOJICUCTBYIOMINX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHMOCTh CHIIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MAJCHUH.

CpaBHEHHME CUII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

VYcnosus paBHOBecUs TBEPAOTO Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne nBukeHns Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B TPYXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue yciioBul paBHOBECHs TBEPIOTO TeENa, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

Hmnynbc MaTepralibHOM TOYKHU (T€a), CUCTEMbl MaTepUalbHBIX ToYeK. IMIybC CHIBI U
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE JBUIKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernueckasi 3Hepruss MaTepualbHOW TOYKW. Teopema 00 M3MEHEHHM KHHETHYECKON
SHEPTHH.

[MotenumansHas sHeprus. [loTeHIMaNBEHAS YHEPTUS YIIPYTO Ne(hOPMUPOBAHHOMN TPy KHHBI.
[MoTennmansHas 3HEPrHst TeIa BOJIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanpHble U HEMOTEHIMAIbHbIE CUJbl. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUN.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpONCTBA U IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon MOTEHITMATBHON SHEPTHH B KWHETUYECKYIO i OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol



W3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C TOMOIIBIO ABYX OJWHAKOBBIX HHTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI C W3MEHEHHMEM MEXaHWYECKOW JHEPIHH Tella Ha
IpUMepe PaCTSKEHHS] PE3MHOBOTO JKI'yTa.

Paznen 3. MoJgiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUl

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 00OOCHOBAHHUE.
bpoynoBckoe nBmwkenue. Quddys3usa. XapakTtep IBWKEHHS | B3aUMOJCHCTBUSI YaCTHII
BelmecTBa. Mojenu CTpOEHHUs Ta30B, >KHAKOCTEH M TBEPABIX Tel M OOBSICHCHHE CBONCTB
BEIIIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KonamdecTBo BelecTsa.
[TocTostnuas ABoraapo.

TemnnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKON TEOpUU
UacanpHOTO ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeaHell KUHETHYeCKON SHepruu
TEIJIOBOTO JBMKeHMs uactull raza. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponeccsl B UACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mnpeacTaBieHue U30MPOIIECCOB: H30TEPMA,
u30x0pa, n3obdapa.

TexHUYEeCKUE YCTPONUCTBA U MPAKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbpIThl, JOKa3bIBAIOUIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu MOJEKyI
OPraHUYEeCKUX COCIAUHECHUM.

OmnbiTe! 0 AU(PY3UN XKUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHSL.

Mopens onbiTa llITepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.

Mogenb, WITIOCTpUpYIOLLas IPUPOJTY AABJICHUS ra3a Ha CTEHKU COCY/a.

OMBITHL, MJUTFOCTPUPYIOIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

Onpenenenre Macchl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HU3MEpeHHil 00BhEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPATypbl BO3/lyXa B HEil.

HccenenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamuueckass cucremMa. BHYyTpeHHSs DHEprus TEPMOAMHAMUYECKOM CHCTEMBI U
criocoOb! e€ m3MeHeHus. KonmnyecTBo TEroTel U paboTa. BHYTpeHHS 2HEPTHUsT OJHOATOMHOTO
UJeaNbHOrO ra3a. Buael Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIyUEHHUE. Y I€TIbHas
TEMJI0EMKOCTD BelecTBa. Koan4yecTBO TEIOTHI P TEIIONEepeaaye.

[Tonsitue 00 ammabatHOM mporecce. [lepBbiii 3akoH TepMoauHaMHKU. [IpumeHeHuHe
MEPBOTro 3aKOHA TEPMOAMHAMHUKY K M3omporieccaMm. I padudeckas nHTeprperanus paboTs rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mpoieccoB B IpUPOJIE.

Tennossie MamuHbl. [I[pUuHIMANIBL JEHCTBUS TETIOBBIX MamiuH. [IpeoOpa3zoBanus SHEPTUH B
TeroBeIX MamuHaxX. KoaddumuenT nmonesnoro neiictBust terioBor mammebl. [ukn Kapro u
ero KO3 UIUEHT MOJIE3HOTO JEHUCTBUS. DKOIOTUIECKUE MPOOIEMBI TETUIOIHEPTETHKH.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED.



Jlemoncmpayuu

W3MmeneHne BHYTpeHHEW SHEPrHM Teia IMPH COBEPLUICHUHM palbOThI: BBUIET NMPOOKU W3
OYyTBUIKH IO/ JCHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JAaTyYHHOH TpyOKe MyTEéM
TpeHus (BUICOAEMOHCTPAITNSA).

H3meHeHre BHYyTpeHHEH 3HepTuu (TemMIepaTyphl) Tella Ipy TeIionepeaaye.

OmnbIT M0 aguabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3Mmepenne yienbHOM TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoowvt

[TapooOpazoBanne u koHjeHcanus. Mcmapenune U kureHue. AOcCOmOTHas U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yXa. HachleHHbIi nmap. Y aenbHas TemioTa napoodpa3oBaHus.
3aBUCHUMOCTB TEMIIEPATYpPbl KUIICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannmueckue u aMmop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuanbl. IlnaBneHue m Kpucramimzauus. YaenbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuyeckue ycTpoWCTBa M IPAKTUYECKOE INPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU IIONYYEHHsS COBPEMEHHBIX MAaTepUajJoB, B TOM  4YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npyu noHM>KEHHOM J1aBJICHUM.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznea 4. diiekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tell. ONeKTpUYecKuil 3apsna. JlBa Bua 3IIEKTPUYECKUX 3apsiiOB.
[IpoBOIHUKY, TUBIIEKTPUKH U ITOJTYIPOBOJHUKH. 3AKOH COXPAHEHUS ANEKTPUIECKOTro 3apsa.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. ToueuyHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nexTpuueckoro noss. [lpuHuun cyneprno3uuuun
NIEKTPUYECKUX MOJIeH. JINHUY HANPssKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatmdeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpOoBOTHUKY M AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTh IUIOCKOTO KOHAEHCAaTopa. DHEPrUs
3apsKEHHOTO KOHJEHCATOoPA.

TexHnuyeckue ycCTpoCTBAa M NPAKTUUYECKOE NMPUMEHEHME: DIIEKTPOCKOI, 3JIEKTPOMETD,
JJIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIM
anmapar, CTpyMHbIA PUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIAI JEHCTBUS DIIEKTPOMETPA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DIEeKTpOoCTaTUYECKas 3allHTa.

JIMPNEeKTpUKH B 3JIEKTPOCTATHYECKOM I10JIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOMAAW IUIACTHH,
pacCTOsTHUSA MEXKy HUMHU U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUUECKUI TOK. Y CIOBUS CYLIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHU TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapajlIebHOE, CMEIAHHOE COEIMHEHHUE MPOBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoymsi—JIenia. MOIHOCTB 3IEKTPUIECKOTO TOKA.

DIIEKTPOABMKYILAsl CUJIA U BHYTPEHHEE CONTPOTHUBIICHHE MCTOYHHKA TOKA. 3akOoH Oma Ju1s
MIOJTHOM (3aMKHYTOH) 3JIeKTpruecKoil nenu. KopoTkoe 3amMbIKaHUeE.

DNEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MomynpoBogauku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTH TOIYIIPOBOJHUKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpPAX M pacijiaBax 3JIEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JIUccolanus. IIEKTPOIU3.

DneKTpuuecKuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MomHus.
[Lnazma.

TexHu4eckue YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: AaMIEPMETP, BOJIBTMETP,
peoctaT, HCTOYHHMKM TOKa, dJEKTpOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP CONMPOTUBIICHHS, BAKYYMHBIA WO, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBINA JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKa U HAPSHKEHMS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CMenraHHoe COeTMHEHUE TIPOBOJHUKOB.

[Ipssmoe m3MepeHue 3IEKTPOIBMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHME TajdbBaHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOIUTOB.

NckpoBoii pa3psan v MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHne  2IeKTPOABMXKYILIEH CHJIBI  MCTOYHHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6mronenue anexTposusa.

Me:xnpeamerHbie CBA3U

N3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCA C Y4ETOM
COJIEp’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouwsaimus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHHSL:
SIBJICHUE, HAy4YHBI (akT, TUMoTe3a, (u3WyYecKas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelIeHUE CHCTEMbl ypaBHEHWH, JHMHEWHas QyHKOUs, Tmapabdoa,
runepooia, ux rpagKa ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIINHN: CUHYC, KOCUHYC, TAaHTEHC,
KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHl M HMX MPOSKIUH HA OCH
KOOpJMHAT, CII0XKEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocmoc, TermtooOMeH
JKUBBIX OPTaHU3MOB (BHJIBI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), STIEKTPUICCKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, 3JIEKTPUUYECKHE
CBOICTBA METAJNIOB, SJEKTPOIUTHYCCKAS TUCCOLIUAIIUS, TaTbBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHKE IBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMITHUKH, HCIONb30BAaHHE 3aKOHA COXPAaHEHHs HMITyJibca B TEXHUKE (pakerta,
BOJOMET W Jpyrue), JBUTATENb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUITMOHEDP, TEXHOJIOTHH MOJIYIeHUs COBPEMEHHBIX MATEPUAIOB, B TOM UYHCIIC
HAaHOMATEepHaJloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONpUOOpPOB, KCEPOKC, CTPYWHBI TpPUHTEp, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «@Pu3MkKay Ha ypOBHE CpeaHEro ooumiero oOpa3oBaHuUs
(0a30BBIA  YpOBEHB) JIOJDKHO  OOCCHEYHMTHh  JIOCTHIXKEHHE  CICAYIOMUX  JIMYHOCTHBIX,
METaIpPEeIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOCHUS y4yeOHOro mpeamera «DPuU3MKa» TOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOM BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHUEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
yOEXKIEHUM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  0OIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OIbITa JESTENbHOCTH B MPOIECCE pealn3aliil OCHOBHBIX
HaIpaBJICHU!N BOCIIUTATENIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHUS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OPUHIATHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMaHUCTHYECKMX M JEMOKPAaTUYECKUX
IICHHOCTCI;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX TPaXKTAHCKOTO OOILIECTBa,
y4acTBOBAaTh B CAMOYTMPaBIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

yMEHHE B3aUMOJCHCTBOBATh C COLUAIBHBIMH HWHCTUTYTAaMH B COOTBETCTBHUHM C UX
GYHKIIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUIHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHMSIM POCCHUMCKUX
yu€HBIX B 007aCTH (QU3UKU M TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIIEHMBATh CHTYallMI0 M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B AEATEILHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYyIyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
¢du3nueckoil Hayke;

5) TpyaoBoro BocnuTaHus:

UHTEpEeC K pa3iuuHbiM chepam npodecCHOHATbHOW JEesATeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOM W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymaymiei
npodeccuu U pearTu30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE MJIAHBbI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HaHME TIJI00AJBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYILIECTBJICHUE JACHCTBUI B OKPY’)KAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIBHOCTH HKOJIOTMYECKOM HAlpaBIEHHOCTH Ha OCHOBE
UMEIOLTUXCS 3HAaHUN 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs PU3MUECKON HAYKU;

OCO3HaHHE IIEHHOCTU HAy4YHOH JeATEIbHOCTH, TOTOBHOCTh B IMPOILIECCe U3YUYEHUS (PU3UKU
OCYILECTBIIATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESTEIBHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS
Ba3zoBrbIe JJornueckue aeiicTBHUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyallM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIIATh LENH JeATeIbHOCTH, 33]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh IJIaH PELIECHUS MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX
U HEMaTepPUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JIESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YIHTATOB LEJSAM,
OLICHUBATh PUCKU MOCJIEACTBUN JESATEbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH, PAa0OTy B YCIOBHSIX pPEaJbHOr0, BHUPTYaJbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIeM.

ba3soBble ucciieoBare/ibCKue 1eCTBUA:

BJIa/IeTh HAYYHOW TEPMMHOJIOTMEW, KIIOYEBBIMU MOHSTUSAMH W METOAaMH (pu3ndecKon
HayKH;

BJIQJICTh HABBIKAMHU Y4YEOHO-MCCIIEAOBATEIHCKOW U MPOCKTHON AEATETLHOCTH B 00IacTH
(GU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY IMOMCKY METOJIOB PEIICHUs 3a1a4
buznyecKoro coaepxaHus, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMUS;

BJIQJIETh BHUJAMHU JIEATEIHHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHUSA, €ro HMHTEPHpEeTaluH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3jMYHBIX YYEOHBIX CUTYyalHsX, B TOM 4YHUCIE TpHU
CO3JIaHUH YYEOHBIX IPOEKTOB B 00JIACTH (DU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUTATH
runore’y e€ peuieHusl, HaxOIUTh apryMEeHThl AJsl JO0Ka3aTelIbCTBa CBOMX YTBEP)KICHUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATh TIOMyYEHHBIE B XOJ€ pEHICHUS 3a7add pe3yJbTaThl, KPUTHYCCKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYyIHpPOBaTH COOCTBEHHBIC 3a7aud B 0Opa30BATEIBHOW JCATEIHHOCTH, B
TOM YHUCJIE TIPU U3yUYeHUHN (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NMEPEHOCUTH 3HaHUS MO (PU3HKE B IPAKTHUECKYIO 00J1aCTh KUZHEAEATEbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIE IOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a49H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHUS.



Patora ¢ undopmanmeii:

BJIAJCTh HaBBIKAMHU MOJy4YeHHUS MH(pOpMaIuu (PU3NYECKOTO COACPKAHUSA U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IIOMCK, aHalW3, CHUCTEMaTH3alMI0 |
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (GOPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OPMAIHY;

UCITIOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHI B
pelIeHNH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpPraHU3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMHUKH, TEXHUKH 0€30MacCHOCTH, THTHEHBI, PeCypcocOepekeH s, TIPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJACPKAHUS B pa3NUYHBIX (opmaTax ¢ Yy4EToM
Ha3HauYeHUs MWHPOpPMALMKU W LEJNEeBOM ayquTopuu, BBIOMpas ONTHUMalbHYIO (opMmy
IPE/ICTaBICHNS U BU3YaIH3aLUH.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA YpOKaxX (PU3UKK U BO BHE-YPOUHOU JIEATEIHHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOH(DIUKTHRIX CUTYAIlUH  CMATYAaTh KOH(INKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3pPEHHSI C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 WHIUBUIYaTbHOU PaOOTHI;

BBIOMpATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUU C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KOr0 4JIeHA KOJUIEKTUBA;

NPUHUMATh LEIU COBMECTHOM JESATEIBHOCTH, OpPraHMW30BBIBATH M KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTABIAThH IUIAH JEHUCTBUM, PACHPENEISTh POIU C YYETOM
MHEHUH YYaCTHHKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA U KaXKIOr0 YYaCTHMKA KOMaHJbl B OOIIMN pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLICHUBATh HAECH C MO3WLUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILECTBIISATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranmn3anus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO ICATENbHOCTh B 00JacTh (U3UKH U
aCTPOHOMMH, BBIABIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/]auy;
CaMOCTOSITEJIbHO COCTABJIATh IJIaH PELICHUs pacu€THBIX M KAayeCTBEHHBIX 3ajiad, IUIaH
BBITIOJIHEHUS] TMPAKTHYECKOH paboThl € y4ETOM HMMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM;
paclMpATh paMKU y4eOHOro IIpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;
JienaTh OCO3HAaHHBIA BBIOOpP, apryMEHTHPOBAThH €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0cTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYIAUIIMU B 001acTH (HU3UKH,
MOCTOSIHHO IOBBIIIATH CBON 00pa30BaTENbHBIN U KyJIbTYPHBI YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEICKT:



JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBHI B JESATEIbHOCTb, OILICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUN
Y MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHH TS OLIEHKH CUTYyallud, BbIOOpa BEPHOTO PEIICHUs;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTBI JPYTHX NPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yIbTaTOB AEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IIPOrPaMMBI IO (PU3HKE IS
YPOBHS cpefHero olmiero o0pa3oBaHus y OOyYarONIUXCsl COBEPIICHCTBYETCS dMOIMOHATBHBIN
MHTEIJIEKT, MpeArnoaaraiomuil chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON c(hepbl, ObITh YBEPCHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHUPOBAaTHCS K SMOIMOHATbHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHMIKEHHUIO LENM M YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEI;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHHE ApPYTHUX,
YUUTBIBATh €TO MPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTHMMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INPEAMETHBIE PE3YJIBTATDI

K xonmy obydenus B 10 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHHM:

JEMOHCTPUPOBATh HA MpPUMEpPaxX pojib U MecTO (U3NKU B (POPMUPOBAHUHM COBPEMEHHOMU
Hay4YHOU KAPTHUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
JIeITEeILHOCTH JIFOACH;

YUUTBIBaTh TPAHMIIBI TPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOAENeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPLOE TEJO, MACAIbHBIM Ta3, MOAEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIA AICKTPUUYECKUU 3aps]l IIPU PELICHUH
buznyeckux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE [BUXKEHHE, CBOOOJHOE TMaJeHHE Tell,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpLUs, B3auMojaeicTBue Ten, auddysus, OpoyHOBCKoOe
JBI)KEHUE, CTPOCHUE JKUAKOCTEH M TBEPIBIX Tel, U3MEHEHHE 00bEMa Tesl NpU HarpeBaHUU
(oxJaKaeHNN), TEIJIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJIeHHE, KpUCTAIIIN3aLMs,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, IOBBIIIEHHE JABJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPbITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMu COCTOSIHMSI ra3a B H30IpoLeccax, JIEKTpU3alus Tell,
B3aMMO/ICHCTBUE 3aPs/I0B;

ONKCBIBATh MEXAaHUYECKOE JBUKEHUE, MCNONIb3Ysl (U3NYECKHE BEIMYUHBI: KOOPAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJa, UMIYJbC Tela, KMHETUYECKas



SHEprus, NOTEHLMAIbHAs SHEPrusi, MeXaHWyecKas paboTa, MeXaHW4ecKas MOILHOCTb; IpH
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3WYECKUNA CMBICT HCIOJNB3YEMBIX BEIUYMH, UX
0003HAUEHHSI U €MHULIBI, HAXOJUTH ()OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3NUYECKYIO BEITHUNHY
C IPYTUMHU BEIIMYUHAMY;

ONMCHIBATh HM3YYCHHBIC TEILUIOBBIE CBOMCTBA TEII W TEIUIOBBIC SBICHMS, MCIIONb3Ys
¢u3nueckue BENWYHMHBL: JABJICHHE Ta3za, TeMIlepaTrypa, CpenHss KHUHETHYEeCKas HSHEprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAaIpaTU4YHAasi CKOPOCTb MOJIEKYJ, KOJHNYECTBO
TEIUIOTHI, BHYTPEHHSS 3Heprus, pabora rasa, Ko3(Q(UIHUEHT IMOJIE3HOro IEHCTBHS TEIJIOBOTO
JIBUTATENIS; IPU OMUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BEJIHUYNH,
UX OOO3HAYCHHMS U EIUHMIBI, HAXOMUTh (OPMYJIbI, CBA3BIBAIOUIME JAHHYIO (DU3MUYECKYIO
BEJIMUMHY C JPYTMMH BEJITMYMHAM;

ONMCHIBATh HM3YUYEHHBIC DJICKTPUYECKHE CBOMCTBA BEINECTBA M JJIEKTPUYECCKUE SBIICHUS
(mporuecchl), UCTONb3ysl (PU3NYECKHUE BEIMYMHBL: IEKTPUUECKUI 3apsi, 3JIEKTpUUYECKOoe IoJe,
HanpspKEHHOCTh  TOJIS, IOTEHIMAJ, pPa3HOCTh IIOTEHLUUAIOB; IPU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OO0O03HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTMMHU BEIIMYMHAMU;

aHAJM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBIECHUS, MCIOJB3Ys (PU3MUECKUE 3aKOHBI U
IPUHIUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHEHUs
MEXAHUYECKOM SHEPruH, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHLUI CYNIEPIO3ULIMNA CUJI, TIPUHLIUIT
PaBHONPAaBHs MHEPLMAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, IAa30BBIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HDHEPIMM TEIUIOBOTO JIBMIKEHUS
MOJIEKYJl ¢ aOCOJIOTHOHM TeMIlepaTypoid, MepBBIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPAaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCcKoe BhIPAKEHHE U YCIOBUS (TPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMUIIBI IEHCTBHS MALIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyath ycIoBUsA UX O€30MIaCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBITOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SBICHUH M TPOIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M  KOCBEHHBIX H3MEpPEHUH, IMpU 3TOM  (HOpMYIHpPOBAThH
npoOiemMy/3ajady W TUMOTE3y Yy4eOHOTO OSKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEIOKEHHOTO 000PY0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEpPEeHHUS (UIUUYECKUX BEIMYHH, TPU STOM
BbIOMpPATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIy (U3HMUECKUMH BEITUYMHAMH C HCIOJb30BaHHEM
OpSAMBIX HW3MEPEHUH, TMpPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (HKCHPOBATH pPE3YJIbTATHI
HOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TaOIMIl U rpadUKOB, A€IaTh BBHIBOJBI
10 pe3yJIbTaTaM UCCIIEIOBAHNS;

coOmoaTh MpaBuia 0€30MacHOro TpyAa NpU TPOBENEHUHM HCCIECAOBAaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIE0BATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00OPaTOpHOro 000py10BAHHUS;

pemaTb pacu€THbIC 3aJadd C SBHO 3aJaHHOM (U3UYECKOM MOJAENbI0, HCHOJb3Ys
¢u3nUeckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJM3a YCIIOBHS 33aJ]aud BHIOUPATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH IOJIyY€HHOI'0 3HAaYE€HUs! (PU3MUECKON BETUUNHBI;

pelaTh KadyeCTBEHHBIE 3aJa4M: BBICTPAWBATH JIOTMYECKH HEIMPOTUBOPEYUBYIO ILIETIOYKY
paccyXJIeHHIi ¢ ONOpON Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;



UCTIONB30BaTh MPH PEHICHHH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HH(DOPMAIMOHHBIC
TEXHOJOTHH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIUU W TPEACTABICHHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHONH HWH(OpPMAINK, MOJYYCHHON W3 Pa3TUYHBIX HCTOYHUKOB, KPHUTHYECKU
aHAJTM3UPOBATH MOJTyYaEMYI0 HHPOPMAIIUIO;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHWS 10 (U3UKE B TOBCEJHEBHOW JKU3HU IS
obecrieueHnst 0€30MaCHOCTH TTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpaHEHHS 3JI0POBbsI U COOITIOJICHHUS HOPM SKOJIOTUIECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TPYyMIIE C BHITOJHEHUEM PA3IMYHBIX COMATBHBIX POJICH, TIAHUPOBATH padoOTy
TPYNIbL, PAIMOHATBHO paCHpelessiTh OOS3aHHOCTH W  IUIAHUPOBATH JESATEIBHOCTh B
HECTaHJAPTHBIX CHUTYAIHsIX, aJeKBATHO OIECHHBATH BKJAJ Ka)JOTO W3 YYaCTHHKOB TPYIIIHI B
peleHne paccMaTpuBaeMO TPOOIEMBI.

paccMaTpuBaeMoi mpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne /i P Konrtpoabusie IIpakTHueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmunoreka LIOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Husamiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 hitps://m.cdsoo.rw/7f4 1672
Nroro no pazgeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 O 10 1
CHOBBL TEPMOAHHAMHIH https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubmmoreka [JOK
’ da3oBbIe EPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 24



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

Paznea 4. JIEKTPOJIMHAMUKA

but6mmoreka [IOK
4.1 1
UICKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTpUYECKH TOK. TOKH B 12 bu6nuorexa LIOK
’ Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tema ypoxa Bcero Kontpoabueie  Ipaxriiecikue il:;:eﬂlflﬂ :g[ibal;(;izrenbnue
padoThI padoThI pecypeb
dusuka — Hayka o npupoe.
1 Hayunebie MGTZ,I[I)I HO?I))H;)HI/ISI 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIET0 MUpa

Ponw u mecTo ¢pusuku B

) dbopMHUpPOBaHUH COBPEMEHHOMN | bubnmoreka [JOK
Hay4YyHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESITETbHOCTH JIOICH
MexaHn4eckoe ABUKEHHUE.

3 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO | bubmuoreka [{OK
nBwxenus. [lepemenienue, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpSIMONMHENHOE 1 Bu6muotexa [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JIBAXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOomHoe majieHne. Y CKopeHue | bubmunoreka LIOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

7 JIBM>KeHHE MaTepuaIbHON TOYKHU 110 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
2 [IpuHnun otHOoCcUTENbHOCTH ['anues. 1 bu6nuorexa [IOK

HNHuepuuanbHble CUCTEMBI OTCYETA.

https://m.edsoo.ru/ff0c3be8
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Ilepseiit 3ak0oH HproToHa

Macca tena. Cuina. [Ipunnun

[TorennumanbHas 3HEpPrUs ynpyro

9 CyIepro3uiuu cuil. Bropoit 3akox Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HrroToHa amst MaTepuanbHON TOYKH

10 Tpernii 3akoH HproToHa 1151 bubmmoreka [JOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUpPHOTO TsroteHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmorexa [IOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kodddument tpeHust.

13 Cuna cgnpomBneI({qu:{ npu I[BI/I)P;(GHI/II/I bubmorexa OK

https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH ra3e
[ToctynarenbHoe U BpamiareabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO TeEa. bubmunoreka LIOK
MowmeHnT cunsl. [1nedo cumnsl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTeprabHOM TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
Nmmnynbe cuiibl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnyibca. PeakTuBHOE IBUXKEHHE
PaGota 1 MOIITHOCTH CHJIBI.

16 Kunernueckast sHEprust MaTepruagibHON bubmmoreka [JOK
Touku. Teopema 00 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU

17 [loTenunanpHas 3HEpPrusl. Bu6muotexa [JOK

https://m.edsoo.ru/ff0c461a
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ne(pOopMHUPOBAHHON MPY>KUHBL.
[TorenuuanbHas 3Heprus Tena BOIU3u
MOBEPXHOCTU 3eMJIU

18

[loTeHumanpHbple U HEMOTEHIUAIBHBIE
cuitbl. CBsA3b pabOThI
HENOTEHLUAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUuu

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

19

JlaboparopHas paboTa
«HccnenoBanue CBsi3u pabOTHI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PACTIKCHHUS
PE3HMHOBOT'O KIyTa»

20

KonTtponsHas pabora no Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBUKECHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEII

23

Macca monekyn. KonnuectBo
BemectBa. [locrosnnas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTtypa
u e€ uzMmepenue. [llkana Temmeparyp
Lenbcus



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

Wneansuerii raz 8 MKT. OcHOoBHOE

Bbubmunoreka LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
2 CpeaHel KHHETUYECKON dHEPTUU bu6nuoreka [IOK
JBUKECHHUS MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneipona
27 3akon lanpToHa. 'a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
)3 «ccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamu COCTOSHHUS
pa3peKEHHOT0 Ta3ay
29 W3ompouieccel B HaeaIbHOM Ta3e U UX Bu6muotexa [JOK
rpadgudecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHHss dHEeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crocoObI e€ n3MeHeHus. KonmuecTBo bubmuoreka [{OK
TEIUIOTHI U paboTta. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPTruUsl OTHOATOMHOTO UJI€ATBHOTO
raza
31 Bunae! rennonepenaun buGnnorexa LIOK
https://m.edsoo.ru/ff0c5¢36
VY nenpHas TENI0EMKOCTh BELIECTBA.
32 KonunuecTBo Tennotsl npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadbaTHelil mpoiecc
3 [IepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bu6nuorexa [IOK
IIPUMEHEHUE K U30IIpoLeccaMm https://m.edsoo.ru/ff0cSefc
14 HeobpaTtumocTs mporieccoB B bu6nuoreka [IOK

npupone. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230
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TCPMOANHAMHUKNU

[Tpunmun gevicteus u KIT TenmoBoi

bu6mmoreka [IOK

35
MAaIlIUHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ]

37 DKooruyeckue mpoodIeMbl
TEIJIO3HEPTEeTUKU

13 O6o0maromuii ypok «MosexkysipHas bubnuoreka [JOK
¢buzuka. OCHOBBI TEPMOIMHAMHUKI) https://m.edsoo.ru/ff0c6938
KonTtponsHas pabora no Teme

39 «MonekynsipHas puzuka. OCHOBBI bubmorexa [IOK

P ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI)

40 [TapooGpazoBaHue U KOHACHCAIUS. bu6nuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAS 1 OTHOCHUTEITbHAS

41 BJIAXXHOCTh BO3yxa. HachileHHBIN bubmorexa OK

Aya. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucraniuueckue u

4 amopdHbIe Teaa. AHU3OTPOIIHS bu6nuoreka [IOK
CBOWCTB KpHUCTAIOB. JKuakue https://m.edsoo.ru/ff0c65£0
Kpuctauibl. COBpeMEHHbIE MaTepHUaIIbI
[TnaBneHue U KpUCTAIIA3AITHS.

43 VY nenbHas TEII0Ta MJIaBJICHUS bubmorexa [IOK

g ’ https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubmunoreka LIOK
44 YpaBHeHHE TEIIOBOTO OajaHca
PABHCHHE TEIIOBOT i https://m.edsoo.ru/ff0c6820
OnexTpuzanus Ten. JNeKTPUIECKU
Bbubmunoreka LIOK
45 3apsia. J{Ba BUIa 3IEKTPUYECKHUX

3apsIoB

https://m.edsoo.ru/ff0c6bce
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[IpoBOHMKH, TUDTIEKTPUKH U

46 MMOTYIIPOBOAHUKN. 3aKOH COXPaHEHHUS bubmorexa LIOK
YHpoBOA ’ p https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToyeuHBIN 3€KTPUIESCKUH buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsk€HHOCTD 3JIEKTPUYECKOTO
43 nons. [IpuHIMn cynepno3unuu bu6nuoreka [IOK
AJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsSKEHHOCTU
Pabota cui 3eKTpoCcTaTHIeCKOTO
49 nois. [Torennuan. PasHocTh bubmmorexa LOK
) ’ https://m.edsoo.ru/ff0c6f00
MMOTCHIIMAJIOB
ITpoBOIHUKH U TUANEKTPUKH B
P P bubmuoreka [IOK
50 3JIEKTPOCTATUYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
JvanekTpuyeckas TpOHUIIAEMOCTh
bubmunoreka LIOK
51 OnexTpoéMrocTh. Konmencaro
p a P https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJeHcaTopa. DHEPTrHs 3apsHKEHHOTO bubmorexa LIOK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopHas pabota "M3mepenue
3EKTPOEMKOCTH KOHieHcaTopa"
[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIBLHOTO
54 amnmapara, CTpyMHOro IIpUHTEpa.

DneKTpocTaTHYeCcKast 3allUTa.
3azeMyIeHHE SIEKTPONPUOOPOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akon Oma aJist
y4acTKa Ienu

56

[NocnenoBarenbHOE, apaLIEIbHOE,
CMEIIIaHHOE COCTUHEHHE
MPOBOTHUKOB. JIaGoparopHas padoTa
«M3y4eHne CMeNIaHHOTO COCTMHCHUS
PE3UCTOPOBY

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTB AIMEKTPUUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

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

58

3akoH Oma a5 TOTHOM (3aMKHYTOH )
anekTpuueckoit uenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne J/1C nctounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHask IPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/IH MCETAJIJIOB OT
temiiepaTypbl. CBEepXIIPOBOIUMOCTh

60

DIIEKTPUUYECKHI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TomrynpoBOIHUKH, UX COOCTBEHHAs U

MpUMeCcHas MPOBOAUMOCTh. CBOMCTBA
p—n-niepexoaa. [lomynpoBoaHUKOBBIE
npuOOopHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUUYECKUI TOK B paCTBOpax U
pacruiaBax 3JeKTPOJIUTOB.

bubmunoreka LIOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
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DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI.
DIIEKTPOIIN3

DNEeKTPUYECKUM TOK B ra3ax.

63 CaMoCTOsITeTbHBIN U ) bubnuoteka [JOK
HECaMOCTOSTENIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DNeKTpUUYECKHe MPUOOPHI U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bu6nuorexa [IOK
npuMeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

65 O6o0maromuii ypok | bu6nuoreka [IOK
«DIEKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
KoHnTtponbHast pabota mo teme

66 «Onektpocraruka. [TocTosHHBIN | bubmmoreka [JOK
3NEKTpUYEeCKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

67 O6o6maromuii ypok o temam 10 1 bubmmoreka [JOK
KJacca https://m.edsoo.ru/ff0c8c56

68 O6o6mmaromuii ypox o temam 10 ) bu6nuoreka [IOK
Kjacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

» dusuka, 10 kmace/ Mskumes I'.51., bByxosnes b.b., Corckuit H.H. mox penaknueii

[TapdentpeBoit H.A., Akimoneprnoe obmectBo «M3natenscTBo «IIpocBemnieHuey

METOAUYECKHUE MATEPHUAJIBI IUIS1 YYUTEJIA

[Toypounsie pazpadbotku. ®uszuka. 10 knacc. Caypos F0.A. M3natensctBo BAKO

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/subject/28/10/
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