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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE TMOJIOKEHHWM M TpeOOBaHUI K pe3yiabTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COOQ, a Taxxe ¢ yaétoM padbouei mporpammbl Bociutanust MAOY COIII Ne 14 u
KOHLIETIIIUMA TIpernojiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB rmpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a Tak)Ke YUYUTHIBAET HEOOXOAMMOCTH peaU3alUd MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHusl, TIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 6230BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYNAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTEMOOOpa3yoIui
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TTOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJIY4EHHUsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOWMCTBAMU M JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa oOydaromwuxcsi, B (POpPMUPOBAHUE YMEHUU MPUMEHSTH
HAyYHBIA METO]I MO3HAHUS NP BHITIOJHEHUN UMHU yU4e€OHBIX NCCIIETOBaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pA UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3fesioB (DU3WKH, BKIFOYACT KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B COOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKpYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNosiaraéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIHAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaonoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CONep)KaHMs, TIOCBAMIEHHBIX OKOJOTHYECKHM TIpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKA M TEXHOJIOTHHA, a TaKXe OOCYXKICHHSI
po0JIeM palMOHATIBLHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (pu3mveckue Teopur (GopMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3NUECKON TEOPUHU, POTH (PYHIAMEHTAIBHBIX 3aKOHOB M
NPUHITMTIOB B COBPEMCHHBIX MPEACTABICHUSAX O TPHUPOJAE, TpaHHIAX
MPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
MIPOIIECCOB).

CHCTeMHO-ICATENHPHOCTHBIN TOX0I B Kypce (M3UKU PeaM3yeTcs MPEekKIc
BCETO 3a CUET OpraHW3aldd dKCIEPUMEHTAIBHOU JESITEIBHOCTH O0YYaroIIUXCsl.
Jns  GazoBoro ypoBHS Kypca (U3UMKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPAaTOPHBIX PadoT,
KOTOpbIE B TIporpamMme mo (u3uke oObEeTUHEHBI B OOIIMH CIHCOK YYCHUYECKUX
MpaKTUYECKUX padoT. BEIfeeHne B yKa3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIICCTBISICTCS YYaCTHHKAMU
0o0pa30BaTeNBLHOTO TIPOIlEcCa HCXOJsd W3 OCOOCHHOCTEW TUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBIAJICHHUE
OOYYarOIIMMHUCS YMEHHUSMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB TIO IPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbimoe BHUMaHUE yOENSETCS PENICHUIO PACYETHBIX W KAUYeCTBEHHBIX
3amad. [Ipu 3TOM A1 pacU€THRIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbBIX pa3nemnoB. /[ KauecTBEHHBIX 3a/1a4 MIPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha



OOBSCHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIONICH
KU3HH, TpeOyronue BBIOOpA (HU3UYECKOW MO IS CUTyalluu TMPAKTHKO-
OpHUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 y4yeOHOro mpoliecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpPEeIMETHOTO0 KaOWHeTa (M3WKW WA B YCIOBHUSX HHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OO0OpYIOBAHME JJIS BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opyaoBaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (OpMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUA H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTopHOTO O00OPYMIOBAaHUS JOJKHBI OBITH TOCTPOSHBI Ha KOMILICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX J1A0OpATOPHUIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:

e (opmMupoBanue wHHTEpeca W CTpEeMJICHUS OOYYAIONIMXCS K HAyYHOMY
U3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUpOBaHHE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHSI KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHUEM
bu3YeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne 3TUX Ielield 00ecreunBacTCs pelIeHueM CICAYIOIMNUX 3a1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:

e TmpuoOpeTeHWe  CUCTEeMbl  3HaHMH 00  o0mmx  (QU3UYECKUxX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;



e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OoOBbsiCHeHHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHSA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIOCOOOB pEIIEHUs pa3IUYHbIX 3aJa4 C SBHO 3aJIaHHOM
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHWMaHWC (U3UYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUIECKUX MPOIIECCOB, MX BIHMSHUS Ha OKPYKAIOITYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U MPOBEACHUS
(GU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu HHGOPMAIIHH,
OTIpEIeNICHNUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JIaHWC YCIIOBHM IJIsi Pa3BUTH YMECHHH MPOEKTHO-UCCIIEIOBATEIHLCKOM,
TBOPYECKOM JI€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCS.



COAEPXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

duszuka — HayKa o mpupoje. HayuHble MeTOlIbl MTO3HAHUS OKpY>Karomero Mmupa. Poib sKCepuMeHTa U TEOpUU B
MpoIiecce MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PH3BHKE.

MopenupoBanue pu3nUEeCKUX SBJICHUHN U mpolieccoB. Hayunbie runotesbl. GuU3nYecKre 3aKOHBI U TCOpUH. [ paHUIIbI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHIIMI COOTBETCTBUSI.

Ponb u mecto pusuku B (GOpMHPOBAHWK COBPEMEHHON HAYyYHOU KapTHUHBI MHUpa, B NMPAKTUYECKOH AESATEIbHOCTU
JFOJIEH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe amxkeHrne. OTHOCUTEIBHOCTh MEXaHUUYECKOro ABMKeHUA. Crucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CPeIHSIsI CKOPOCTh, MTHOBEHHAs CKOPOCTb) W YCKOPEHHWE MATepUAIbHOM TOYKH, HX
MPOEKILIMHU HAa OCH CUCTEMBI KoopauHaT. Cl0KeHUE NEPEMEILICHUIN U CIIOAKEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABWXKEHUE. ['paduku 3aBUCUMOCTH KOOpPJWHAT, CKOPOCTH,
YCKOPEHUS, MYyTH U TIEPEMEIIEHUS] MAaTEPUATbHON TOYKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe naBvwkeHue. JIBUKEHHME MATEpUAIbHOW TOYKH IO OKPYXHOCTH C IIOCTOSHHOM MO MOIYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. [lepuon n wactora obparieHus. [leHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHnueckue yCTpOMCTBA U MPAKTHUYECKOE NMPUMEHEHHUE: CIHUIOMETD, ABWKECHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIE
nepenayvu.

Jlemoncmpayuu



Mogenb cucteMsbl OTCUETA, WILTFOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKCHUSL.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpoIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpagiienne CKopocTy pu ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTIO IBUYKEHUS C LIEIJIBIO OINPEIEIICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBaHne COOTHOLICHUS MEXAY IYTAMH, NMPOWICHHBIMU TEJIOM 3a IIOCIIEI0BATEIbHBIE PABHBIC MPOMEXKYTKHU
BPEMEHHU MIPU PABHOYCKOPEHHOM JIBUKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU KUJIKOCTH.

N3yueHnue nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcuTenbHOCTH | anmiies. [lepseiil 3akoH HeroToHa. MIHEpLManbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa 1151 MatepuaabHOW TOUYKU. TpeTuid 3aKoH
HproTona ajist MaTepraibHBIX TOYEK.

3aKkoH BceMUpHOTO TAroteHus. Cuna Tsoxectu. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenne. Buasl Tpenust (mokosi, ckoibxenusi, kaueHus). Cumna tpenus. Cyxoe Tpenue. Cuia TpEeHUS CKOJbXKEHUS U
cuna TpeHus nmokos. Koadgpumment tpenus. Cuiia CONpOTUBIICHUS TIPU IBUKEHUU TEJIa B dKUJKOCTH WIIH rase.

[TocTtynaTenpHOE U BpalllaTesIbHOE JBMKEHUE a0COIIOTHO TBEPAOTO TeJa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [lnedo cunbl. Y ciioBus paBHOBECUS TBEPAOTO TEIA.

TexHn4eckue yCTpOMCTBa U MPAKTUUECKOE MTPUMEHEHHE: TTOIINITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HproToHa.



N3mepenune cuil.

CrnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opMainu.

HesecoMocTs. Bec Tena npu ycKkOpeHHOM ITOABEME U MTaJICHUU.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUCHUS U CKOJIbKECHUS.

YcnoBus paBHOBeCHs TBEPAOIO Teyia. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydeHnue aBm>keHUs OpycKa O HaKJIOHHOM TJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM 00paslie, OT ux aedopMaiuu.

HccnenoBanue yCcioBU paBHOBECHs TBEPAOTO TeJA, UMEIOILIETO OCh BPALLECHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc mMaTepuallbHOM TOYKHM (Tesia), CUCTEMbl MaTEpPHAbHBIX TOYEK. MIMIyJIbC CHIIBI U U3MEHEHHE HMITYJIbCa
Tena. 3aKOH COXpaHEHUs UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pabora cuibl. MOIIHOCTH CUJIBL.

Kunernueckas s3Heprusi MaTepraibHO TOUKU. Teopema 00 M3BMEHEHUN KHHETUYECKON SHEPTUU.

[ToTennmanbHas sueprus. [loTeHnumanbHas sHeprus ynpyro aeopMUpOBaHHOM NpyXUHbBL. [loTeHManbHas sHeprus
Tesa BOJIM3U MOBEPXHOCTH 3€MJTH.

[ToreHunanbHbIE U HEMOTEHIHMAIbHBIE CUIIbl. CBsA3b PaOOTHl HEMOTEHLUUAIBHBIX CHJI C U3MEHEHHEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue ycTporucTBa M NPaKTUYECKOE MPUMEHEHHE: BOAOMET, KONEDP, PYKUHHBIN MTACTOJIET, IBUKEHHAE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTnBHOE BUXEHUE.

[lepexoq NOTEeHIUATLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne abCOMIOTHO HEYTIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.



HccnenoBanue cBsizu pabOThl CUJIBI C M3MEHEHHEM MEXaHWYECKOM SHEPruu Tejla Ha IPUMEpPE paCTKEHUs
PE3UHOBOIO KIyTa.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TEePMOJAMHAMHUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KUHETHYECKON TEOPUU U UX OINBITHOE 0OOCHOBaHUE. BpOyHOBCKOE JIBHKEHHE.
Hudbdysus. Xapakrep ABUKEHUS M B3aUMOJICHCTBUS YacTUIl BeulecTBa. Moienu cTpoeHus Ta30B, KUIAKOCTEH U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3TUX Mojeniedl. Macca u pa3Mepsl MoJiekys. KonnuecTBo BelecTBna.
[TocTostHHas ABorazapo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopnens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHYECKOM TEOpUU UACAIBHOIO rasa.
AOcomoTHast TeMreparypa Kak Mepa CpelHEeH KHHETHMYECKOM SHEpruu TEIJIOBOro JBMKEHUs dactul rasza. llkama
temriepatyp KensBuHa. ['azoBbie 3akoHbl. YpaBHeHune MenneneeBa—Kuaneiipona. 3akon JlanbroHa. M3omponeccsl B
UJCAIbHOM Ta3€ C IOCTOSHHBIM KOJMYECTBOM BelIECTBA. ['paduyeckoe MNpeAcTaBICHUE H30IMPOILIECCOB: H30TEpMa,
n30x0pa, u300apa.

TexHHYecKue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHKE BellecTBa, (hoTorpaduu MoJIeKysl OpraHU4eCKUX COCTUHEHU.

OnbIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITHI, JOKa3bIBAOIINE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOECHCTBUS.

Monens, HUTIoCTpUpYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUSI MI€alIbHOTO T'a3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Omnpenenenre Macchl BO3JyXa B KIJIACCHOW KOMHAT€ Ha OCHOBE M3MEpEHHUH 00bEMa KOMHATHI, JABJICHUS MU
TEMIIEpaTypbl BO3yXa B HEW.



HccnenoBanrie 3aBUCUMOCTH MEK]ly TapaMeTpaMu COCTOSIHUS pa3pesKEeHHOTO rasa.

Tema 2. OcHogbl mepmoOuUHAMUKU

TepmomuHaMmuueckas cuctemMa. BHYTpeHHSIST DHEPrys TEPMOJMHAMHYECKOW CHCTEMBI M CIIOCOOBI €€ M3MEHEHUHI.
KonuuectBo TemnoTsl U pabora. BHyTpeHHsIE SHepruss OJHOATOMHOIO HJI€aJbHOTO Ta3a. Buuel Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKILMS, W3JIy4YEHUE. YJIellbHas TEIUIOEMKOCTh BemlecTBa. KoNMM4ecTBO TEIUIOTHI MIPH
TeIIonepeaaye.

[Tonsitue 06 amnabaTHOM Tporiecce. [1epBriii 3akoH TepMoauHaMuKH. [IprMeHeHne IepBOTO 3aKOHA TEPMOAMHAMUKA
K u3ormpoiieccam. ['padmyeckas uHTepIpeTanus padoThl rasza.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBble MamuHbl. [TpuHIMIBL HeicTBUS TErIoBhIX MamvH. [IpeoOpa3oBaHusi 3HEPruM B TEIUIOBBIX MalMHAaX.
Koadduument nonesnoro nerictBusi TermioBod Mamuubl. [ukn KapHo u ero kxosd@UIMEHT MOJIE3HOrO AEUCTBUS.
DKO0JIOTHYECKHE TPOOIEMBI TEMI0IHEPTETUKH.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: IBUTAaTeNlb BHYTPEHHETO CrOpaHus, OBITOBON XOJOIUIBHUK,
KOHJIUIIMOHED.

Jlemoncmpayuu

M3mMeHeHne BHYTpEHHEW SHEPruu Teja MPU COBEPIICHUU PaOOTHI: BBUIET MPOOKU W3 OYTBUIKK MOJ JCHCTBHEM
CKaToro BO3/yXa, HarpeBaHue 3upa B JJATYHHOU TpyOKe MyTEéM TpeHus (BUIACOIEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEN SHEPrUuM (TEMITepaTypbl) TeIa IpH TEIUIonepeiaye.

OnsIT M0 a1abaTHOMY PACHTUPEHHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOpaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaenpHOu TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHmeHcamus. Mcnapenne u kumenune. AOCOTIOTHAS W OTHOCUTEIbHAS BIIAXXHOCTH BO3yXa.
Hacplimennsiii map. Y aenbHas TeIioTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT TaBJICHUS.

Teépnoe Teno. Kpucraimuueckue u amopdHbie Tena. AHU30TPOMNUS CBOWCTB KpUCTAIOB. JKUIKHE KPUCTAJUIBL.
CoBpemenHbie MaTepuaisl. [InaBnenne u kpucrammsanus. Y aefibHas Teriora miasieHus. Cyonmumarus.



VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHn4eckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP M IMCUXPOMETP, KAIOPUMETP, TEXHOJIOTHHU
MOJTy4YE€HUs COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAIIOB, © HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kurienne npu NOHMKEHHOM JIaBJICHHH.

CriocoObI M3MepeHus BIAXKHOCTH.

Habmroienue HarpeBaHusl M IJIaBICHUS KPUCTATMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii s3xcnepumenm, 1abopamopuvie pabomuol

M3MepeHne OTHOCUTENFHON BIaKHOCTH BO3TyXa.

Pasznea 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

OJIEKTpU3alMs TeN. DJIEKTPUUYECKHM 3apsi. J(Ba Buaa JJIEKTPUYECKHMX 3apanoB. IIpOBOOHWKM, IUAIEKTPUKUA H
MOJIYIPOBOJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsijia.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHsblil 3JIeKTpUUYECKH 3apsl. DieKTpudyeckoe noje. Hanpssk€HHOCTh
IIEKTPUYECKOro nojs. [[puHImn cynepno3uuuu 3JIeKTpUIecKuX mosiel. JIMHuM HanpspKEHHOCTH JIEKTPUYECKOTO MOJIS.

Pabota cun snexrpocrarnueckoro noiid. Ilorenuman. Paznocts moreHuuanoB. [IpoBOIHUKM U JAMAIEKTPUKH B
AIIEKTPOCTATUYECKOM TToJie. JIM3eKTpruyeckas MpOHUIIAEMOCTb.

OnextpoéMKocTh. KonaeHcaTop. DNeKTPOEMKOCTh INIOCKOIO KOHJAEHCATOpa. DHEPIHs 3apsSHKEHHOT0 KOHAEHCATOpa.

TexHuueckue YCTpOﬁCTBa " IIPAKTHICCKOC IIPUMCHCHHUC: IJICKTPOCKOII, 3JICKTPOMCTP, DJICKTPOCTATHYCCKAsA 3alllHTa,

3a3eMJICHHUE JIEKTPONPUOOPOB, KOHIEHCATOP, KOMMUPOBAIBHBIN arlrapaT, CTPYWHBIN IPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U PUHLMII IEUCTBUSA DJIEKTPOMETPA.
B3auMmopaencTBre HaANEKTPU30BaHHBIX TEI.
DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh DJJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCATOpa OT IUIOMIAAW IUIACTHUH, PACCTOSIHUS MEXKIYy HUMHU U
JTUBJIEKTPUYECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toku ¢ paziuunvix cpeoax

DNEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHMS 3JIEKTpUUECKOro Ttoka. Mcrounuku toka. Cuiia Toka. ITocTossHHBIN
TOK.

Hanpsoxenue. 3akon OMa 114 y4acTKa LETu.

DNEKTPUYECKOE CONPOTUBIICHUE. YJEIbHOE CONPOTHBICHHE BewiecTBa. [lociaenoBaTenbHOE, IMapajlieabHOE,
CMEILIAHHOE COEAUHEHNE IIPOBOIHUKOB.

Pabota snexktpuueckoro Toka. 3akoH J[xoyns—JIeHniia. MOIHOCTE JIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUJia U BHYTPEHHEE CONMPOTHUBJICHHWE MCTOYHMKA TOKa. 3akoH OMa 1Jisi MOJHOM (3aMKHYTOM)
aneKTpryecKon nenu. KopoTkoe 3ampikaHue.

DNEeKTpOHHAsT TPOBOJAMMOCTh TBEPIBIX METAJUIOB. 3aBHCUMOCTb CONPOTHUBJIEHUS METANIOB OT TEMIEPATYpPHI.
CBepXIIpOBOJIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TonynpoBognuku. CoOCTBEHHAass W MpPUMECHAs NPOBOJUMOCTh MOJYNPOBOAHUKOB. CBoiicTBa pP—N-mepexoja.
[TosrynpoBOIHUKOBBIE TPUOOPHI.

DNEeKTpUYECKUI TOK B PACTBOPAX U PaCILIaBax 3JIEKTPOIUTOB. DIEKTPOJIUTHYECKAS TUCCOUUALUSA. DIEKTPOIIH3.

DneKTpudecKuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monnaus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: aMIEPMETpP, BOJIBTMETP, PEOCTAT, MCTOYHHUKU TOKa,
AIIEKTPOHArpeBaTesibHble TPUOOPHI, JIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTUBIIECHHUS, BAKYYMHBIN MO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN THO/, TATbBAHUKA.



Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAJM TONEPEYHOrO0 CEYEHHUS U
Marepuana.

CMenmaHHOe COeIMHEHUE TPOBOHUKOB.

[IpssmMoe wu3MepeHue HIIEeKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOIO 3JIEMEHTa U OLEHKA
BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3mepenne 3IeKTPOABMXKYIIEH CHIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kjacce oOCyIIECTBISETCS € YYETOM  COJEPIKATEIbHBIX
MEXMPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nonamusi, CBSI3aHHBIE C M3yUYEHHWEM METOJOB HAyYHOTO IO3HAHUSA: SIBJICHHE, HAay4dHBbIH (akT,
runoTesa, pu3nyeckasi BEJIMUMHA, 3aKOH, TEOPHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUH, TUHENHas QPyHKIMs, mapadoia, runepbona, ux rpaduku U CBOMCTBA,
TPUTOHOMETpUUYECKHUE (YHKIMH: CHHYC, KOCHUHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonozus: mexanndyeckoe ABMXKEHUE B KUBOU mpupoje, 1udpdys3us, 0cMoc, TEII000OMEH KUBBIX OpraHU3MOB (BU/IbI
TEIJIoNepeaur, TEIMJI0OBOE PABHOBECHE), JIEKTPUUECKHE SIBJICHUS B 5KMBOM MpUpPOIE.



Xumus: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHASI MAcca, TEIUIOBBIC
CBOMCTBA TBEPABIX TEJ, XUIKOCTEM M Ta30oB, JJIEKTPUYECKHME CBOWCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAs JUCCOLMALNA,
rajbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeodOpazoBaHue JBUKEHUM C UCIOJIb30BAHUEM MEXAHM3MOB, YUET TPEHUS B TE€XHUKE, MOJIIMITHUKH,
MCITOJIb30BAaHUE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET U APYTHE), ABUTATENb BHYTPEHHETO CTOPAHHUS,
napoBasi TypOuHa, OBITOBOW XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJOTHUHU IMOJYYCHHUS COBPEMEHHBIX MaTEpHUajoB, B TOM
YlCc/ie HAaHOMAaTEpUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3allluTa, 3a3€MIICHHE 3JIEKTPONpHOOpOB, KCEPOKC,
CTPYHWHBIN IPUHTEP, JIEKTPOHATPEBATEIbHBIE TPUOOPHI, FTEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenne yueoHoro npeamera «duzuka» Ha ypoBHE cpeaHero ooduiero odpasoBaHus (0a30BbI YPOBEHb) JOJAKHO
00eCIeunTh JOCTIKEHNE CICAYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U ITPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOro npeamera « OuU3nKa» JOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
0oOy4Jarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TMO3UTUBHBIX BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO
OOIIECTBa, pACIIMPEHUE KMU3HEHHOTO OIbITAa M OIbITA JIEITEIbHOCTH B MPOIECCE peain3allid OCHOBHBIX HANpaBIICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3ZHUIIMKM O0YYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO
00I11eCTBa;

MPUHATHE TPATUITUOHHBIX 00IEYEIIOBEUECKIX TYMAHUCTHUECKUX U JIEMOKPATUIECKUX [ICHHOCTEH;



TOTOBHOCTb BCCTH COBMCCTHYIO JACATCIIBHOCTL B HHTCPCCAX TI'PAKIAAHCKOIO O6H.[€CTBa, y4aCTBOBAaTh B

caMOYIIpaBJ€HUU B 00pa30BaTeIbHON OpraHU3alnu;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMATbHBIMU MHCTUTYTAaMU B COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAYCHHUEM;
TOTOBHOCTb K TYMaHMTAPHOM U BOJIOHTEPCKOU EATEIbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUNCKON TPaXKTaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHHUSM POCCHMCKUX YUYEHBIX B 00JacTH (PU3UKU U

TCXHHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSI:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTh OIICHHMBATh CUTYallMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSCh HA MOpPaJIbHO-

HPaBCTBCHHBLIC HOPMBbI 1 ICHHOCTHU, B TOM YHCJIC B ACATCIIbBHOCTHU y‘—IéHOFO;

OCO3HaHHE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOHYUBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHE K MUPY, BKIFOYask 3CTETHKY Hay4YHOI'O TBOPYECTBA, IPUCYIIEro (PM3MIECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEPEC K Pa3IMYHBIM cepaM npodhecCHOHAIBHOM IEITENBHOCTH, B TOM YUCIIE CBI3AHHBIM C (DU3UKOM U TEXHHUKOM,

yYMEHHUE COBEPIIIaTh OCO3HAHHBIN BHIOOp Oy IyIIel mpodeccruu U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHMIO B 00JaCTH (DM3HKHK HA TIPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

c(hOPMHPOBAHHOCTH IKOJOTHIYECKON KYJIbTYpPBI, OCO3HAHHE III00aTFHOTO XapaKTepa IKOJIOTHISCKUX MPoOIIeM;
IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEHUCTBUN B OKPYXKAIOLIEH CPEAE HA OCHOBE 3HAHUS LIE€JIEW YCTOMYMBOTO Pa3BUTHS

YCJIO0BCUYCCTBA,

paciMpeHue onbITa AeATeIbHOCTH IKOJIOTHYECKON HAMIPABIEHHOCTH HAa OCHOBE UMEIOIIUXCS 3HAHUH 10 (U3HKE;
7) HEHHOCTH HAYYHOTO MO3HAHWS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUYECKON HAYKU;



OCO3HaHUE [[EHHOCTH HAYyYHOU JEITeTbHOCTH, TOTOBHOCTD B MPOIECCEe U3yUeHUs! (PU3UKU OCYIIECTBIIATH MPOCKTHYIO
Y UCCIIEIOBATEIIbCKYIO AEATEIBHOCTh UHANBHIYAIbHO U B IPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS
Ba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATEILHO (POPMYJIMPOBATH U aKTYaIU3UPOBAThH IPOOIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIEIISITH TSN AeATEIHPHOCTH, 3a/1aBaTh MAPAMETPhl U KPUTCPUHU UX JOCTIKCHHUSI,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHNS B pACCMAaTPUBAEMBIX (PM3NUECKUX SBICHUAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMbl C y4E€TOM aHalM3a MMEIOIIMXCS MAaTepUajbHBIX M HEMaTepHAIIbHBIX
pecypcoB;

BHOCHUTh KOPPEKTHBBI B JICITEIBHOCTh, OIICHWBATh COOTBETCTBHE pPE3YNbTATOB IIECJSM, OIICHUBATh PHUCKH
MOCJIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBaTh W BBINOJHATH pPabOTy B YCIOBHUSX pEAJTbHOrO, BHUPTYaJbHOTO W KOMOMHMPOBAHHOTO
B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble uccienoBaTeIbCKHE T CTBUSI:

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUEBBIMU TOHITHAMHU U METOJIaMU (PH3NYECKON HAYKH;

BJIAJICTh HAaBBIKAMHU y4€OHO-UCCIIEIOBATEIHCKON U MPOSKTHON JIEITEIbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHusl 3a1ad (PU3NYECKOro COJACpKaHUs, MPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

BJIAJCTh BHUJAAMH JICATCILHOCTH II0 TOJYYEHHWIO HOBOTO 3HAaHWs, €r0 HWHTEPIpETalud, MPeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIMAX, B TOM YHCIIC TIPH CO3JaHUH YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIISITH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3M U aKTyaJIM3UPOBATh 3aJ1a4y, BBIIBUTATh THIOTE3Y €€ PEIICHUs, HAaXOIUTh
apryMEHTHI JIs I0KAa3aTeIhCTBA CBOMX YTBEPIKICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,



aHAJTM3UPOBATh TOJYYEHHBIE B XOJE PCEIICHUS 3alaud pPe3yJbTaThbl, KPUTHUYECKU OLEHHBATH HUX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIBHOW MEATETLHOCTH, B TOM YHCIE TPU W3YUCHUU
bu3uKy;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTD 3HAHUS TI0 (PU3KKE B IPAKTUICCKYIO 00JIACTh KU3HEICATCILHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIQJICTh HABBIKAMM TOJy4YeHUsT HHPopMaruu (U3UYECKOTO COJECpPKAHUSI M3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh MOUCK, aHAIU3, CUCTEMATH3allUI0 U UHTEPIPETAIMI0O MHPOPMAIIUU PA3IMYHBIX BUIOB U
dbopm npeacTaBICHUS;

OILICHUBATh JOCTOBEPHOCTH MHPOPMAIIUH;

UCIIOJIB30BaTh CpEeACTBa HMHQPOPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTUA B PEIICHHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OPTraHU3allMOHHBIX 3a7ad C COOJIIOJCHUEM TpeOOBaHUN HAPrOHOMHUKH, TEXHHKH OE€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeH s, MPABOBLIX U ATUUECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30M1aCHOCTH;

co37aBaTh TEKCThl (DU3WYECKOTO COJEPKAHMS B Pa3NUYHBIX (QopMarax ¢ ydy€ToM Ha3zHAYeHUS HHPOPMAIUU U
[EJIEBOM ayIUTOpUH, BEIOMpAs ONTUMAIBHYIO (JOpMY TIPEICTABICHUS U BU3yaJIU3aliH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:
OCYIIECTBIISATH OOIIEHUE HA YpOKax (PU3UKU U BO BHEYPOUHOU JCSATEIHHOCTH;
pacno3HaBaTh MPEANOCHUIKNA KOHMDIUKTHBIX CUTYallUd U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCMOJIb30BAHUEM SI3IKOBBIX CPEJICTB;
MMOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHON U MHAUBUIYaIbHON PaObOTHI;
BBIOMPATH TEMATUKY M METOJIbI COBMECTHBIX JACHCTBUMN C yUETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEHN KaXKI0TO YjieHa
KOJUJICKTHBA;



IIPUHUAMATh LEJIU COBMECTHOM JESTEIbHOCTH, OPraHW30BBIBATh U KOOPAMHUPOBATH JCUCTBUS MO €€ NOCTHKEHUIO:
COCTABJISITh IUIAH JIEWCTBHM, paclpenesiaTh pOJM C YYETOM MHEHUM YyYaCTHHKOB, OOCYXJIaTh pe3yJbTaThl COBMECTHOU
paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJAJa M KaKJIOr0 y4YacTHMKA KOMAaHJIbl B OOIIMH pe3yapTaT MO pPa3pabOTaHHBIM
KpUTEPUSIM;

IIpeUIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UEU C ITO3UIIUU HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh ITO3UTUBHOE CTPATETMYECKOE IOBEIAEHUE B PA3JIMYHBIX CUTYalUAX, HPOSBIATH TBOPYECTBO H
BOOOpakeHue, ObITh MHUIIUATUBHBIM.

PerynsitTuBHbIEe YHUBEpPCaJIbHbIE YUeOHbIE AeiiCTBUSA
Camoopranusauus:
CaMOCTOSATENILHO OCYIIECTBIIATh IMO3HABATEIBHYIO NEATENbHOCTh B 00JacTH (PU3UKUM U aCTPOHOMHUU, BBISBISTH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX 3a/a4, IJIAaH BBINOJHEHUS MPAKTUYECKOU
paboTHI ¢ YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOUYTEHUIT;
JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;
pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;
JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;
OIICHUBATh MPUOOPETEHHBIN OIBIT;
criocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSABJICHUIO JIPYIULIHUU B 00JaCTU (PUMKU, MOCTOSHHO TOBBIIIATH CBOM
o0pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:
JIaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LETISM;
BJIaJICTh HaBBIKAMM TO3HABATEIHLHOW pedIieKcuM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUM M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
UCITOJIB30BATh IPUEMBI pedIeKCHUU TSI OIIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUSI IO UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHATU3€ PE3yJIbTaTOB JACATEILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJU3€E PE3yJIbTATOB JACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYIUX HA OMIMOKH.

B mporecce qocTmKeHNS TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MTPOTPaMMBbI IO (PM3UKE JJIT YPOBHS CPETHETO OOIIETO
o0pa3oBaHusl y 00y4YaIOUINXCs COBEPIICHCTBYETCS IMOLMOHAIBHBIN HHTEIUIEKT, MPENoaralomui chopMUpOBaHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAJIBLHOE COCTOSHHUE, BUICTh HAIPaBICHUS
pa3BUTHSI COOCTBEHHOW AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHUE,
CIIOCOOHOCTH aIaNTUPOBATHCSA K IMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHUE K JOCTUKEHUIO LIEJU U yCHeXy, ONTUMHU3M, HHUIIUATUBHOCTD,
YMEHHE JIEMCTBOBATh UCXO/S1 U3 CBOMX BO3MOKHOCTEN;

OMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTh TOHMMATh 5SMOLMOHAIBHOE COCTOSIHHE JIPYTUX, YYUTBHIBaTh €ro Mpu
OCYUIECTBJICHUHN OOLIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COITMAIbHBIX HAaBBIKOB, BKJIIOUAIOUIMX CIIOCOOHOCTH BBICTPaMBaTh OTHOIICHUSI C APYTUMHU JIIOJAbMHU, 3a00TUTHCH,
MPOSIBIISATh HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJacce TmpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HAa MPUMEPaX PoJib U MeCTO (GU3UKH B (POPMUPOBAHUMU COBPEMEHHON HAy4YHOW KapTUHBI MHUPA, B
Pa3BUTUH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOMN ACATEIILHOCTH JIIOACH;

YYUTHIBATh TPAHUIIBI PUMEHECHUS N3YYEHHBIX (PU3MUECKUX MOJIENeH: MaTepralibHas TOYKa, MHEpIHaIbHAs CHCTeMa
oTrcuéra, aOCOIIOTHO TBEPIOE TEIO, WACAIBHBIN Ta3, MOJCIN CTPOSHHUS Ta30B, JKHJIKOCTEH M TBEPABIX TEJ, TOUYCUHBIMN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3nIecKux 3aj1ay;



pacno3HaBaTh (U3UUECKHUE SBJICHUS (TIPOIECCHI) U OOBACHITH WX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSPHO-
KUHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA W AJICKTPOJAVMHAMUKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE
JBIDKEHWE, CBOOOTHOE MAaICHUE TEJl, IBI)KCHHE 110 OKPY>KHOCTH, HHEPIINS, B3auMoaecTBue Tei, muddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHME >KHJIKOCTEM M TBEPABIX TEJ, U3MEHEHHE OOBhEMa TeNl MPU HarpeBaHUU (OXJAXKIACHHH), TEIJIOBOE
paBHOBEcHE, HCIIapeHUe, KOHJICHCAIUs, IUIABJICHHME, KpUCTAJUIM3allks, KHUIEHHUE, BJIAXKHOCTh BO3JlyXa, IOBBLIIICHUE
JABJICHUS ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYJZE, CBSI3b MEXAY MapaMeTpaMu COCTOSHUS rasa B M30MpoLeccax,
AIEKTPU3aLUs TEJ, B3AUMOJECICTBUE 3aPSI0B;

OMKCHIBATh MEXAHUYECKOE JIBIDKCHHE, HUCIOJIb3ys (U3MYECKUe BEIUYMHBI: KOOpJWHATA, IyTh, IEpEMEIEHUE,
CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa, UMITYJIbC TeJla, KHHETUYECKasi SHEPIUsl, MOTCHINAIbHAs YHEPTUSI, MEXaHUUYECKas
paboTta, MexaHWYeCcKas MOILTHOCTh; MIPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIOIb3YEMbIX BEJIIMYUH,
UX O00O03HAYEHUS] W E€IUHUIIBI, HAXOJUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3NUYECKYI0 BEIMYUHY C JIPYTUMH
BEJIMYMHAMU;

OIMKCHIBATh N3YUCHHBIC TETJIOBBIE CBOMCTBA TEJl U TEIUIOBBIC SIBJICHHUS, UCTIOJIb3YsI (DU3UUYECKUE BEIIMUMHBI: JaBJICHUE
rasza, TemIepaTrypa, CpeIHsIsl KHHETHUECKasl YHEPTUSl XaOTHUYECKOTO JABUKEHHUSI MOJIEKYJ, CPEAHEKBAAPATUUYHAS CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSSA HSHEPrus, padbora ra3a, KOA()PUIMEHT MOJIE3HOTO ACHCTBUSI TEIJIOBOTO
JIBUTATEJISl; MPU ONMUCAHWU TPABUIBHO TPaKTOBaTh (DU3UYECKHUI CMBICT HMCIOJIB3YEMbIX BEIWYUH, UX OOO3HAUYCHUS U
€UHUIIbI, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UUYECKYIO BEJTUYUHY C APYTUMHU BEJIMUUHAM;

OMUCHIBATh HM3YYEHHBIE BJIEKTPUUYECKUE CBOMCTBA BELIECTBA M BJIEKTPUUYECKHUE SIBIEHUA (IIPOLECCHI), HCIOIb3YS
bu3MYecKue BETUYMHBL: DJICKTPUYECKUN 3apsjl, AJIEKTPUUECKOE I0Je, HAMPHKEHHOCTh TOJIA, IMOTEHIMAN, Pa3HOCTh
MOTEHIIUAJIOB; MPU OMHCAHWU MPABUJILHO TPAKTOBATh (PU3MUECKUN CMBICT UCMOJIb3YEMbIX BEJIUYMH, UX 0003HAYCHUS U
€UHULIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PM3UYECKYIO BEJTUUUHY C IPYTUMU BEJIMUMHAMU;

aHATM3UPOBATh (PU3HUECKHUE TIPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3UUECKUE 3aKOHBI U MIPUHIIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHS] MEXaHWYECKOW SHEPrUH, 3aKOH COXPAHEHHS MMITYJIbCa,
NPUHLUIN CYNEPHO3ULUA CUJ, MPUHIUI PABHOMPABUS HHEPLIHAIBHBIX CHUCTEM OTCYETA, MOJEKYJISPHO-KUHETUYECKYIO
TEOPHUIO CTPOCHHUSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPeAHEH KMHETUYECKOW PHEPTUM TEIJIOBOTO JBIKCHUS MOJIEKYI C
a0COJIIOTHOM TeMIlepaTypoH, MEPBbIil 3aKOH TEPMOJIMHAMUKY, 3aKOH COXpPAHEHHUS 3JIEKTPUUYECKOro 3apsa, 3akoH KyroHa,



IpU 3TOM pa3IuyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE WU YCIOBHS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPHUHLHUIBI ACHCTBHUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyarh YCIOBHUS UX
0€30I1aCHOr0 UCII0JIb30BAHUS B IOBCEAHEBHOM KU3HH;

BBITNOJIHATh 3KCHEPUMEHTHI M0 HMCCIEAO0BAHUIO (PU3UUECKUX SIBJICHUM M IMPOLIECCOB C MCIIONb30BAHUEM IPSMBIX U
KOCBEHHBIX M3MEPEHH, MpH 3TOM (OpMYyIHUpOBaTh MpoOIeMy/3aJady U THIOTE3y Y4eOHOTro SKCIEpPUMEHTa, COOMpPATh
YCTaHOBKY U3 MPEIJIOAKEHHOTO 000pyA0BaHNUs, TIPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBL;

OCYILIECTBIISATh NMPSMbIE U KOCBEHHBIE N3MEPEHUSI (PU3NYECKUX BEIMYUH, IPU 3TOM BbIOMpATh ONTUMANbHBIN CIIOCOO
WU3MEPEHHUS U UCII0JIB30BAaTh U3BECTHBIE METObI OLIEHKH ITOTPEUIHOCTEN N3MEPEHMI;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMU C MCIOJB30BAHUEM MPSAMBIX U3MEPEHUM, NMPU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIBTATHI MTOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJIE€ TaOJIHI] U
rpauKOB, AEIATh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

coOmo1aTh npaBuja O€30MaCHOTO TpyJa IMpU HPOBEACHUM HCCIEAOBAaHUNW B paMKax y4dyeOHOro 3KCIEpUMEHTa,
y4eOHO-UCCIIEIOBATENLCKOM UM MPOEKTHOM JAESITENBHOCTH C  MCHOJIb30BAaHUEM HM3MEPHUTENBHBIX YCTPOHMCTB U
71a00paTOPHOTO 000PYAOBAHUS;

pemaTh pacy€THbIe 3a7a4i C SIBHO 3aJJaHHON (PU3MUYECKON MOJIENbIO, UCIOJIb3Ys (PU3MUYECKUE 3aKOHBI M MPUHLHUIIBI,
Ha OCHOBE aHajiu3a YCJOBHUS 3aJauyd BbIOUpATh (PU3MYECKYIO MOJIENb, BBIACIATH (PU3UUECKUE BEIUYUHBI U (POpPMYIIbI,
HEoOXOJUMbIe Jisi €€ pEelIeHUs,, MPOBOAUTH Pacu€Thl U OLEHUBATh PEAIBHOCTh IOJIYYEHHOI'O 3HA4Y€HHUs (U3NYECKOU
BEJIMYMHBI,

pelaTh KaueCTBEHHbIE 337a4M: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKACHUH C OMOpON Ha
W3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS;

UCIIOJIb30BaTh IMPU PEIICHUWH Y4YeOHBIX 3a/1ad COBPEMEHHblE HH(POPMAIMOHHBIE TEXHOJOTUU JUIs IOMCKAa,
CTPYKTYpPUPOBAHUS, UHTEPIPETALUN U TPEICTaBICHUS y4eOHOM M Hay4HO-TIOMYJIApHOW HMH(OpMALMM, MOTy4YEHHOU H3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIy4aeMyIo HH(OPMAILIUIO;

NPUBOAUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUYEHBIX-(U3UKOB B pPAa3BUTHE HAYKH, OOBSICHEHHE
MPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM KH3HU JUIs oOecredeHuss 0e30MacHOCTU MpHU
oOpallleHu ¢ TNpudbopaMM U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIi COXPAHEHUS 3/I0pOBbS U COONIOACHHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CpeJie;

paboTaTh B Ipymie ¢ BBHIMOIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, IIaHUPOBATh padOTy TPYMIbI, pallUOHATBHO
pacrnpeienarb 00s3aHHOCTU U TUIAHUPOBATh JEATEIBHOCTh B HECTAaHAAPTHBIX CUTYyalUSAX, aJICKBATHO OLIEHHWBATh BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HanMeHoBaHHe pa3/ieioB U TEM uugpoBbIe
Ne ni/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. DU3UKA U METOJbI HAYYHOI'O ITIO3HAHUA
bu6mmoreka [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaruka > https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
22 JluHamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

18

Paznen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJUNHAMUKA

31 OCHOBBI MOJICKYJISIPHO-KUHETUYECKON 9 bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBEI TEPMOMHAMHIKH 10 https://m.eds00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edso0o.ru/7f41bf72
Htoro no paznemny 24
Paznea 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 1
UICKTpOCTATH 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 351eKTpUYECKHil TOK. TOKH B 12 bubnnoreka [JOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOe Bpems 2
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

JESITEJJBHOCTH YUUTEJISI C YYUETOM PABOYEN MTPOT'PAMMBI BOCIIUTAHUSA

— MaKCUMAaJIbHOE HCII0JIb30BAHUE BOCIMUTATEIBHBIX BOZMOXKHOCTEH copepkaHus yueOHOro mpeameTa uist (GOpMUPOBAHMS
y 00y4Yaroluxcsi pOCCUUCKUX TPATUIMOHHBIX JTyXOBHO-HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX HEHHOCTEH, POCCHICKOTO
HCTOPUYECKOTO CO3HAHMSI HAa OCHOBE MCTOPHMYECKOTO MPOCBEIIECHUS; MOJA00p COOTBETCTBYIOIIETO COAEPIKAHUS YPOKOB,

3aJlaHUi, BCTIOMOTATEIbHbBIX MAaTEPUAJIOB, MPOOJEMHBIX CUTYyallul JJI1 00CYXKICHUM;

— y‘IéT LCJICBLIX OPUCHTUPOB PE3YJIbTATOB BOCIIMTAHWA B OIIPCACIICHNH BOCIIMTATCIIBHBIX 3a4da4 YPOKOB, BaHHTHﬁ;



https://m.edsoo.ru/7f41bf72
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— BBIOOpP METO/OB, METOAMK, TEXHOJOTHUN, OKa3bIBAIOIINX BOCIUTATEIHLHOE BO3JCHCTBHE HA JTUYHOCTh B COOTBETCTBHH C
BOCTIMTATEILHBIM UCAJIOM, [IEJIhI0 U 331a4aMU BOCIIUTAHUS, IIEJIEBEIMU OPHUEHTUPAMHE PE3YJIbTATOB BOCIIUTAHUS;

— peain3aIuio MPUOPUTETA BOCITUTAHUS B yUeOHOM JESITEIBHOCTH;

— MPUBJICUYCHUE BHUMAHUS OOYYArOMIMXCS K IICHHOCTHOMY AacHeKTy HM3ydaeMbIX Ha YpOKax MpEeIMETOB, SBICHUH H
COOBITHI, MHUIIMMPOBAHNUE OOCYKICHHM, BHICKA3bIBAHUI CBOETO MHEHHS, BEIPAOOTKH CBOETO JTUYHOCTHOT'O OTHOIICHHUS K
M3Y9aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

— TMPUMEHCHHE WHTEPAKTUBHBIX (GopM y4eOHOW pabOTHl - HHTEIUICKTYyaJbHBIX, CTHUMYJIUPYIOIIUX IT03HABATEIHHYIO
MOTHBAIIMIO, WUTPOBBIX METOAMK, IUCKYCCHH, MAIONIMX BO3MOXKHOCTH MPHOOPECTH OIBIT BEICHUS KOHCTPYKTHBHOTO
JMasora; TpynmnoBoi paboThl, KOTOpas YYUT CTPOUTH OTHOIIEHUS W JEMCTBOBATh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHUYECKOTO MBIILICHUS;

— MoOyXKJIeHue oO0ydaromuxcsi coOJt0/IaTh HOPMBI MOBEJICHUS, MpPaBHUJia OOIICHHS CO CBEPCTHHUKAMU U II€/IaroraMu,
COOTBETCTBYIOIIME YKIaay 0011eo0pa3oBaTeIbHON OpraHu3alyy, yCTaHOBIEHUE I00pOoKeIaTeIbHOM aTMOC(]ephl;

— OpraHm3aIyio Ie(CcTBa MOTHBHPOBAHHBIX OOYYAIOIIMXCS HAJ HEYCIEBAIOIMIUMH OJHOKJIACCHUKAMH, B TOM YHCIIE C
0COOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU, JTAIOIIETO 00YYAIOIIUMCS COIMAIbHO 3HAYUMbBINA OTBIT COTPYIHUYECTBA U
B3aMMHOM MOMOIIIH;

— WHUIMUPOBAHUE M TOJICPKKY HCCIIENOBATEIBCKON JEATEIHHOCTH OO0YyYalolmuXcsl, IUJIAHUPOBAHUE M BBITIOJHEHHE
WHUBUTYaIbHBIX W TPYIIIIOBBIX MMPOCKTOB BOCITUTATEIIFHON HAITPaBJICHHOCTH.



IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

KoaunuecTBO 4acoB

Tema ypoka KourtpoJabHbie
Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

®dusuka — Hayka o
npupoge. Hayunsie
METO/bI ITIO3HAHUS
OKpY’KaroIlero Mupa

Posb 1 MecTo ¢uzuku B
dbopmMupoBaHUH
COBPEMEHHOMN HAy4YHOU
KapTUHBI MUDPA, B
MPaKTUYECKOU
JEeSTEIbHOCTH JIIOJIeH

Mexannueckoe

JIBIDKECHHUE.

OTHOCUTETHHOCTD
MEXaHUYECKOTO 1
JIBUKEHHSL.

Ilepememienue,

CKOPOCTb, YCKOPEHHUE
PaBHOMEpHOE

IPSIMOJIMHENHOE 1
JBUKEHUE

PaBHOyCKOpEHHOE
MPSMOJIMHENHOE 1
JBUKECHHE

CBoOomHOE masieHue.
YckopeHne cBOOOTHOTO 1
HagcHus

KpuBonuneiinoe
JIBUKEHUE. JIBuxkeHue
MaTepUAIbHON TOYKH IO
OKPY>KHOCTH

[IpuHiun
OTHOCHUTEIIbHOCTH
lanunes.
NuepumanbHbie
CHUCTEMBI OTCUETA.
ITepBbiii 3akoH HproTOHA




10

Macca tena. Cuna.
[TpunImn
CYMEPIIO3HUITUHU CHIL.
Bropoii 3akon HetoToHna
JUIs MaTepUaIbHOMN
TOYKH

Tpetuii 3akon HeroToHa
JUTSL MaTE€PUATTbHBIX
TOUEK

11

3aKOH BCEMUPHOI'O
taroteHus. Cumna
TsixecTH. [lepBas
KOCMUYECKasi CKOPOCTh

12

13

14

Cuia ynpyroctu. 3aKoH
I'yka. Bec Tena

Cuiia TpeHusl.
Koaddumuent tpenus.
Cuita conpoTHBIICHUS
IIPH IBHKCHUH TEJIa B
YKUJKOCTH WJTH Ta3e

[TocTynarensHoe 1
BpaIniaTebHOe
JIBUKEHHE a0COJIIOTHO
TBEpAOro Tena. MoMeHT
cuibl. [1neqo cuibl.
VYcioBust paBHOBECUS
TBEPIOTO TeNIa

15

NMitynsc maTepranbHON
TOYKH, CUCTEMBI
MaTepHalIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHUs UMITYJIbCa.
PeaktuBHOE ABUXKEHUE

16

Pabora 1 MomHOCTH
cunel. Kuaernaeckast
SHEPTUsl MaTepUuaIbHON
Touku. Teopema 00
W3MCHCHUU
KMHETUYECKOU SHEPrUuu

17

ITorennumanpHas
SHEPTHUS.
IloTennuansHas

DHEPIHUs yIpyro




18

neGpopMHUpPOBaHHON
MIPY>KUHBI.
ITorennuanpHas
SHEPTHs Tella BOJIU3U
MOBEPXHOCTH 3EMIIH

ITorennmanpHbIC 1
HETIOTCHIINAJIbHBIE

cuibl. CBsI3b pabOTHI
HETIOTEHIINAJIbHBIX CHJI C
M3MEHCHUEM 1
MEXaHUYECKON IHEPTUU
CHCTEMBI TeJl. 3aKOH
COXpaHEHUs

MEXaHUYECKON IHEPTUU

19

JlaGopaTopHnas pabota
«HMccnenoBanue cBs3u
paboTHI CUITBI C
U3MEHEHUEM
MEXaHUYECKON IHEPIrUn
TeJa Ha MpUMepe
pacTsKEHUSI PE3UHOBOTO
KIyTa»

20

KonTposabnas pabora no

TeMe «KuHeMaTuka.

Jnnamuka. 3aKOHBI 1
COXpaHEHUS B

MEXaHHUKE»

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-

KUHETHYECKOU TEOPHH. 1
bpoynosckoe

nswxkenue. Auddysus

22

Xapakrep JBUKEHUS U
B3aMOJICUCTBUS YaCTHUIL
BelecTsa. Monenu
CTPOEHHUs Ia3oB.,
JKUJKOCTEN U TBEPABIX
Tel

23

Macca mosexyin.
KonuuecTBo BemiecTna. 1
[TocTostnnas ABoraapo

24

TernnmoBoe paBHOBECHE.
Temneparypa u eé




n3Mmepenue. [lkama
temriepatyp Llenbcus

25

26

Nneansusiii raz B MKT.

OcHOBHOE ypaBHEHHE
MKT

AOconroTHas
TeMIlepaTypa Kak Mepa
CpeaHel KHUHETHYECKOM
SHEPTUU JIBUIKCHUS
MOJIEKYJI. Y paBHEHUE
MenpeneeBa-
Kunaneiipona

27

28

29

30

3akoH /lambTOHA.
T"a30BBIC 3aKOHEI

JlaGopaTtopHnas pabota
«HccnenoBanue
3aBHCUMOCTH MEXIY
napaMeTpamMu
COCTOSTHUS
Pa3peKEHHOTO raza

N3onpoueccel B
nJacaJIbHOM ra3€ u ux
rpaduueckoe
IpeJICTaBICHNE

Bnytpennss sneprus
TEPMOIMHAMUYECKOM
CHCTEMBI M CITOCOOEI €€
n3MmeHenus. Kommaectso
TETJIOTHI U paboTa.
BryTtpeHnHss sHeprus
OJHOATOMHOTI'O
HJIcalbHOIO Ta3a

31

32

Bunae! renonepenaun

Y aenpHas
TEMI0EMKOCTh
BemecTBa. KommyecTBo
TEIUIOTHI TIPU
Temionepeaye.
AnrabaTHBIN mporecc

33

[IepBb1it 3ak0H
TEPMOJAVHAMUKHU U €r0
IIPUMEHEHHUE K




usomnponeccam

34

35

36

Heobpartumocts
IPOIIECCOB B MIPUPO/IE.
Bropoii 3akoH
TEPMOUHAMUKHU

[IpuHIMn geicTBUS U
KIIJI TenaoBoi MalluHBI

uxn Kapno u ero KIIJ]

37

38

39

40

DKOJIOTHYECKUE
pOOJIEMBI
TETUIOHEPTETHKU
O6o0maromuit ypok
«MonekynsipHas
¢usnka. OCHOBBI
TEPMOIMHAMUKI)

KonrtponbHas padora 1mo
TeMe «MoJeKyspHast
¢duznka. OCHOBBI
TEPMOIMHAMHKI

[Tapoo6pazoBanue u
KOH/IEHCaIlHs.
Vcnapenue u KumexHue

41

AOcomoTHas u
OTHOCHUTEJIbHAS
BJI&JKHOCTh BO3/1yXa.
Hacspiennsiit nap

42

43

Tépnoe Teno.
Kpucramnmueckue u
amopQHbIe Terna.
AHN30TpOnUs CBOMCTB
Kpuctayos. Xuakue
KPHUCTAJLIBL.
CoBpeMeHHbIE
MaTepuaibl

IImaBnenue u
KPHUCTAJUIM3aLHS.
VY aennHas TEIIoTa
ILUIABIICHHS.
CyOnumarus

44

YpaBHEHHE TEIOBOTO
Oananca

45

DJIeKTpU3anus Tell.




DNEeKTpUUECKU 3apsi.
JlBa Buga
NEKTPUUECKUX 3apsiioB

46

IIpoBoaHMKH,
JUBJICKTPUKU U
MOJIYITPOBOTHUKH.
3aKOH COXpaHEeHUS
AIEKTPUYECKOTO 3apsia

47

BiaumoneiicrBue
3apsiioB. 3akoH Kyiona.
Toueunsrit
AJICKTPUYCCKUN 3apsi]T

48

Hanpsxéanocts
ANEKTPUYECKOTO TOJIA.
ITpuHumn
CyNEpIO3UIUN
3JIEKTPUUYECKUX TOJIEH.
JIvHuK HANIPSXKEHHOCTH

49

PaGota cun
AIEKTPOCTATUUECKOTO
nois. Ilorennuani.
Pa3HocTh NOTEHIINATIOB

50

[IpoBonHMKY 1
JTUDJIEKTPUKHU B
IIEKTPOCTATUIECKOM
noste. Jluanekrpudeckas
IIPOHUIIAEMOCTh

51

52

53

DJIEKTPOEMKOCTB.
Konpaencarop

DNEKTPOEMKOCTh
IUIOCKOTO
KOHJIEHCAaTopa. DHEeprus
3apsHKEHHOTO
KOHJIEHCATOpa

JlaGoparopHas paboTa
"N3mepenue
SIIEKTPOEMKOCTH
KOHJieHcaTopa"

54

[IpuHiun nercTBus u
MIPUMEHEHHUE
KOH/JIEHCAaTOPOB,
KOIMUPOBAIBHOTO




55

56

amnmnapara, CTpyMHOro
MIpUHTEPA.
DIIeKTpOoCcTaTHIYECKas
3allUTa. 3a3eMJICHUE
3JIEKTPOIPUOOPOB

DIIEKTPUUYECKUM TOK,
YCIIOBUS €r0
CYIIECTBOBAHMSI.
[TocrosinnbIi TOK. CHita
Toka. Hampsbxkenue.
CormnpoTuBieHue. 3aKoH
OmMa 1t yyacTka Lenu

[TocnenoBarenbHOE,
napasuiesIbHOe,
CMEIIaHHOE COSANHECHHE
IIPOBOJAHUKOB.
JlaGopaTtopHnast pabora
«3y4eHne CMEIanHoro
COEIMHEHUS
PE3UCTOPOB»

57

58

Pabora u mourHOCTH
AIIEKTPHUYECKOTO TOKA.
3axoH [Ixxoyns-Jlenna

3akoH Oma AJ1d MOJTHOU
(3aMKHYTOH)
AIEKTPUYECKOM LIETIH.
Kopotkoe 3ambikaHue.
JlaGopaTtopHnast pabota
«3mepenune D/1C
HMCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS

59

DJIEKTPOHHAS
MIPOBOAUMOCTB TBEPABIX
METAJIJIOB. 3aBUCUMOCTh
COIPOTUBIICHUS
METaJlIOB OT
TEMIIEpaTypBhl.
CBepX1mpoBOANMOCTh

60

DNEeKTPUYECKUN TOK B
BakyyMme. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

61

[TonynpoBOAHUKH, UX




COOCTBEHHAS U

npUMecHas
MIPOBOJAUMOCT.
CaoiicTBa p—Nn-
nepexo/a.
[TomynpoBOAHUKOBBIE
npudopHI

DJIEKTPUUYECKUI TOK B

pacTBopax U pacrjiaBax

62 3JIEKTPOJIUTOB.
DIIEKTPOTUTHIECKAS
JUCCOLIMAIIHS.

DIIEeKTPOIHN3

DIIEKTPUUECKUI TOK B
razax.
63 CaMOCTOSITeTbHBIN U 1
HECAMOCTOSITEbHBIN
pazpsaa. MosHus.

ITna3zma

DNEeKTpUYECKHe
npuOOpbI U yCTpOICTBa
64 U UX [IPaKTHYECKOe 1
npumeHenue. [Ipasuna
TEXHHUKHU 0€3011acCHOCTU

Ob6o06maromuit ypok

65
«INEKTPOTUHAMHUKAY

KonTponbnas pabota no
TeMe «IJIEKTPOCTATHKA.
66 ITocTostHHBIN ) 1
ANEKTPUUECKUIN TOK.
Toku B pa3muyHbIX
cpenax»
KonTpomnpHas padora mo
67 TEME 1

"OnexTpoauHamuka"

O06o0marmui ypok mo

68
TtemaM 10 kiacca

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08
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