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INOACHUTEJIBHASA 3AIINCKA

[TporpaMma 1o ¢u3uke 0a30BOr0 ypOBHS Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IIOJIO)KEHHWH U TpeOOBAHMU K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTenpbHOW mporpammsl, mpenctaBieHHbIXx B DI'OC
COO, a Takxe ¢ yuéroM padboueit nporpammsl Bociutanuss MbOY COII Ne7, OOIT
OO0 MBOY COUI Ne7, yae6noro minana MBOY COII Ne7 na 2023-2024 y4eOHbIi
TOJI.

(denepanbHON paboueil mporpaMmbl BOCIMTAHUS M KOHLIENLMU MPENOIaBaHUs
yueOHoro mpeamera «®Pu3nMka» B 00pa3oBaTeNbHBIX OpraHu3anuix Poccuiickoit
®denepanuu, peaim3yOIUX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTPAMMBI.

CopepxaHue mnporpaMMbl 10 (DU3MKE HAMNpaBIeHO Ha (QoOpMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa oOydaromuxcs 10 Ki1accoB mpu 0Oy4eHUH HX
¢uszuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO MOJXOAA.
[Iporpamma 1o ¢usuke coorBerctByeT TpeboBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEJAMETHBIM M METalpeAMETHBIM pe3yJibTaTaM OOy4YEHHs, a TaKKe
YUUTHIBAET HEOOXOJIMMOCTh peaM3allud MEXIPEIMETHBIX CBs3eld (U3BUKH C
€CTECTBEHHO-HAYYHBIMU YUYEOHBIMU IpeaMeTamMu. B Hell ompenensroTcsi OCHOBHbBIE
LeNU U3y4eHus (QU3MKU Ha YpPOBHE CpeAHEro oOIiero oopa3oBaHus, INITAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3HMKHU: JUYHOCTHBIE, METANPEIMETHBIE, MPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Tporpamma no u3mKe BKIIOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e coJiepxkaHue yueOHoro npeamera «Pu3nka» mo rogaM 00yUdeHUs..

®du3rka Kak Hayka o HanOoJsiee OOIMIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KAYECTBE
y4eOHOTro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUN 00
okpyxatomeM wmupe. IlkonpHBI Kypc GU3MKH — CHCTEMOOOpA3YIOIMMA s
€CTECTBEHHO-HAYYHBIX yU4E€OHBIX MPEIMETOB, IOCKOJIbKY (PHU3NYECKHE 3aKOHBI JIeKaT
B OCHOBE IMPOLIECCOB M SBJIICHUM, M3y4aeMbIX XHUMHEH, Ouojoruen, (Qpuznyeckou
reorpadueit u actpoHomueii. Vcronap30BaHue M aKTUBHOE NMPUMEHEHHE (DU3UUSCKUX
3HaHUU OMpeeNsaeT XapakTep M pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCA, IOJIYYEHHUS HOBBIX MAaTE€pPUAJIOB C
3aJlaHHBIMU CBOMCTBaMM W JApyTux. M3ydeHue (u3MKH BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI Mupa  oOydyaromuxcs, B
dbopMupOBaHHE YMEHUH MPUMEHSATh HAYUYHBIM METOJ MO3HAHUS MPHU BBITOJIHEHUU
UMU YYEOHBIX UCCIIEIOBAaHUII.

B ocHOBYy kypca (pu3uku A1 ypoBHS CpeIHEro 00111ero 00pa3oBaHUs MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO PacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOCHHUS.



Hoes yenocmumocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COJEPKUT MaTepual W3 BCEX pPa3/eioB (PU3UKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HeW Marepual Kypca (GU3UKH
oObeauHEH BOKpyr dusnueckux Teopud. Benmymmm B Kypce  siBIsieTcs
dbopMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSAX MAaTE€pHH, BEUIECTBE U
ToJIE.

Hoes cymanumapuzayuu. EE peanuzanus MNOpeanosiaraéT HUCHOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIMAa (PU3UYECKOM HAYKH, OCMBICIICHUE CBSI3U PAa3BUTHUSA
bU3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MTPOOIEMaAMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gu3NKu mpeanogaraet 3HakoMCTBO C
HIUPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN H3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu  peanusyercss TOCPEACTBOM  BBEJCHHUS  3JIEMEHTOB
COJIep KaHMsl, MOCBALIEHHBIX 3KOJIOTHUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE
CBS3aHbl C PA3BUTUEM TEXHUKA W TEXHOJIOTHH, a Takke OOCYXIEeHHs MpodiieM
PaLMOHAIBHOTO MIPUPOIONOIB30BaHUS U 3KOJIOTUYECKONW OE30IMaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH HAa YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (u3nueckue Teopud ((popMupoBaHHE NPEICTABICHUNA O
CTPYKTYpE MOCTpOEHUs (U3HUECKOW TeopuHu, posd (yHAAMEHTAIbHBIX 3aKOHOB U
IIPUHLHIIOB B COBPEMEHHBIX NMPEACTABICHUIX O MPUPOJE, TPAHULAX TPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-JeSTeIbHOCTHBIN MOAX0A B Kypce (DM3UKH peanu3yercss Mpexse
BCETO 3a CUYET OpraHU3alluy IKCIEPUMEHTATBHON NeSITENbHOCTH o0y4daromuxcs. Jis
0a30BOro ypoBHS Kypca (PU3MKM — 3TO HCIOJb30BAHHE CHUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPaTOPHBIX paboT, KOTOpPhIE B MPOrpaMMe
no ¢usznke 0O0bEeTUHEHbI B OOIIUN CIHUCOK YYCHHYECKUX MPAKTUUYECKUX PadoT.
Bhigenenne B yka3aHHOM IepedyHe JAaOOpaTOpHBIX padoT, MPOBOAUMBIX MAJIs
KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCSI YYaCTHHUKaMH OOpa3oBaTesIbHOrO Ipolecca
UCXO/I U3 OCOOCHHOCTEH MJIaHUPOBAHMS U OCHAIIeHUs kaOuHeTta pusuku. [Ipu sToM
o0ecrieunBaeTcs OBJIAJIEHUE OOYYaIOIIUMUCS YMEHUSIMU TPOBOJUTH KOCBEHHbBIE
U3MEPEHHs], HWCCIIEOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH M IOCTAHOBKY
OMBITOB I10 MMPOBEPKE NPEIIOKEHHBIX TUIIOTES.

bosnpioe BHUMaHUE yAEHSAETCS PELIEHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1ad.
IIpu >TOM I pacy€THBIX 3a1a4 IPUOPUTETOM SIBJISIIOTCS 3a1a4M C SIBHO 3aJaHHOM
¢uznyeckoil MOJAENBIO, TMO3BOJSIOIIME TNPUMEHSATh U3YUYCHHBbIE 3aKOHBI U
3aKOHOMEPHOCTM KaK M3 OJHOIO pasjelia Kypca, TaKk U UHTErpUpys 3HAHUA U3
pa3HBIX pa3fenoB. I KaueCTBEHHBIX 3aJa4 NPUOPUTETOM SIBIISIOTCSA 3aJaHUS Ha
00BsICHEHHE MPOTEKAaHUs PU3MUECKUX SIBJICHUM M IPOLIECCOB B OKPYkKAIOLIEH KU3HH,
TpeOyromue  BbIOOpa  (U3MUECKOW  MOJEAM Ui  CHUTyallud  TMPaKTHKO-
OPHUEHTUPOBAHHOTO XapakTepa.



B cootBercTBuM ¢ TpedoBanusiMu GI'OC COO k maTepuasibHO-TEXHUUECKOMY
o0ecrniedyeHn0 yuyeOHOro mporecca 0a30BBIA YpPOBEHb Kypca (U3MKH Ha YpPOBHE
cpemHero oOmero o0pa3oBaHUA JOJKEH H3ydaThCsS B YCIOBUSAX MPEIMETHOTO
kaOuHeTa (U3UKU WIM B YCJIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 IuKia. B kabuHeTe (u3MKU JOMKHO OBITh HEOOXOIUMOE
nabopaTopHOe 000pyI0BaHUE JJIsl BHITOTHEHUS YKa3aHHBIX B IIporpamMme 1o (pusuke
YUYEHUYECKUX MPAKTUIECKUX PadOT U JEMOHCTPALMOHHOE 000pYyI0BaHHE.

JlemMoHCcTpaniMoHHOE ~ OOOopyaoBaHHe (GOPMHUPYETCS B  COOTBETCTBHH  C
OPUHIIMIIOM  MHUHHUMAJIBHOM  JIOCTATOYHOCTH W OOECrneyuBaeT IMOCTaHOBKY
NEPEUUCICHHbIX B TMporpaMme MO (U3MKE KIIOYEBBIX JIEMOHCTpaluil s
WCCJICMOBAHMUSI  W3Y4YaeMbIX  SBJICHUH W TPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHUM.

JlabopaTopHoe o0OopyAOBaHHE [JII YYEHHYECKUX TMPAKTUYECKUX padoT
dbopmupyeTcss B BUAEC TEMATHMUYECKHMX KOMILJIEKTOB W OOecreyuBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydvaromuxcsi. TemaThueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBaHUSI JIOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITM(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMH HEJIIMH U3y4eHUs] PUZUKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

o (opmupoBanme wuHTEpeca HW CTPEMIICHHS OOYYAIOMUXCS K HAYYHOMY
W3YUYCHUIO TPHUPOJIBI, Pa3BUTHE WX HWHTEIUICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIe MO3HAaHUS U (HOPMHUPOBAHUE
MCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHUS KaK pe3yJibTaTa M3y4YeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (opMupOBaHNE YMECHHH OOBSICHATD SBJICHUS C UCTIOJIb30BaHUEM (DU3UICCKHUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

e (opmupoBanue mnpeACTaBICHUN O poid (GU3UKKA IS Pa3BUTUA APYTHX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTmkeHne 3THX melell oOecrednBaeTcs pElIeHHEM CIeAyIONMX 3aaad B

mpoliecce u3yueHus Kypca (U3NK1 Ha YpPOBHE CPEHETO O0Iero oOpa3oBaHuUs:

e TMpuOOpEeTEeHNEe CUCTEMBbI 3HaHHWI 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYAasS MEXaHWKY, MOJICKYJSApHYIO  (PU3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPOPHU3HKH;

e (opmMupoBaHHE YMECHUI IPUMEHATH TCOPETHUCCKUE 3HAHMS I OOBICHEHUS
bu3MYeCKUX SBJICHUN B MPUPOJIC U IS PUHATUS MPAKTUIECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

e OCBOCHHE CIIOCOOOB pEIIEHUS pa3INYHBIX 3aJad C SBHO 3aJlaHHOM
duznyeckoil Momenplo, 3a7ad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE
co3fanue GU3NIECKOW MOJICIH, aJIeKBATHON yCIOBUSM 3aJ1a4H;



e TMOHMMaHHW€ (U3MYECKUX OCHOB W TPUHIIMIIOB JCHCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJOTMYECKUX MPOIECCOB, UX BIMSHUSA HA OKPYXKAIOIIYIO
cpeny;

e OBJAJCHUE METOJIAaMU CaAMOCTOSITEIIbHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHallM3a M MHTEpIpeTanuu WHbOpMaIi,
OIPEIENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCIOBUM JIsI Pa3BUTUS YMEHUN MNPOEKTHO-UCCIEAOBATEIHCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha w3ydyenue ¢usuku (06a30BBI YpOBEHb) Ha YpPOBHE CpPEIHEro OOIIEero
obpazoBanus orBoautcs 136 gacos: B 10 kinacce — 68 yacoB (2 yaca B Henelno), B 11
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).

[Ipennaraemeiii B mnporpamme no (u3MKe TMEpeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboT SBISETCI PEKOMEHIOBAaHHBIM, YUYWUTEIh JIETAET BBHIOOP
MPOBENICHUS] JIA0OPATOPHBIX padOT U OMNBITOB C YUYETOM HMHAMBUAYAIBHBIX

0COOEHHOCTEH 00YyUarOIIUXCSl.
COJAEP)KXAHUE OBYYEHUS

10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®Pusuka — Hayka o npupoae. Haydnbie MeTOABI IO3HAHUS OKPYKAIOLIEr0 MUpA.
Ponp 3kcnepumeHTa M TEOPUM B IPOLIECCE IMO3HAHMS NMPUPOJBI. DKCIIEPUMEHT B
dusuke.

MopnenupoBanue (U3MUECKUX SBIEHUHM U mporeccoB. HayudHble THMIOTE3BI.
®dusnueckre 3aKOHbl U TeOpUU. ['paHUIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb 1 MecTo pu3uku B opMUpPOBAaHMU COBPEMEHHOW HAYYHON KAPTUHBI MUPA,
B IIPAKTUYECKOU EATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorosble 1 IU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITbIOTEPHbIE JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cuctema otcu€ra. TpaekTopus.

[lepemerienre, CKOPOCTh (CpedHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MaTepHaJIbHOM TOYKHM, HMX MPOEKIMU HAa OCH CHUCTEMBbl KOOPAUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSMOJIMHEWHOe JBmwkeHue. [paduku
3aBUCUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, TyTH MW TepeMeleHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najzieHue. Y CKOpeHre CBOOOIHOTO MaJIeHusI.



KpuBonnHeitHOEe ABMKEHHE. [[BUKEHNE MATEPUAIIBHON TOYKH IO OKPY’KHOCTH C
IIOCTOSTHHOM II0 MOJYJIO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEWHAss CKOPOCTb.
[Tepuon u wactora obparieHus. LleHTpocTpeMUTEIBPHOE YCKOPEHHE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP,
JBH>KCHUE CHAPSAOB, LEITHBIE U PEMEHHBIE ITEpEIaYH.

Jlemoncmpayuu

Mogenbe cuctembl OTCYETA, WIUIKOCTPALMSA KHHEMATHYECKUX XapaKTEPUCTHK
JIBYDKCHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmionenue nBuKeHHs Tena, OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHus cBOOOAHOIO N CHHUS.

Hamnpapnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydyeHne HEpaBHOMEPHOTO ABHMXKEHHUSI C LEJIbI0 OMPEICIICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY IYTAMHU, NPOWIECHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE pPAaBHBIE NPOMEXKYTKM BPEMEHH TIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3ydenne nBuxkeHUs Teia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCcTH  ['amunes.  Ilepseid  3akoH  HproTona.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cynepno3uuuu cuii. Bropoi 3akon Herotona s
MaTepuajgbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbIX TOUEK.

3akoH BceMUupHOTO TAroteHusa. Cuna Tsoxectu. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenue. Buabl TpeHus (mokosi, ckoyibxeHus, kadeHusi). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHUs CKOJBKEHUS W cuia TpeHus nokos. Koadduuuent tpenwus.
Cuiia conpoTUBIIEHUS NPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTymarensHOE U BpalaTeaIbHOE IBIKEHUE a0COIFOTHO TBEPIOTO TEa.

MoOMEHT cuiabl OTHOCHUTEIBHO OCH BpamieHus. I[lmedo cumbl. YcnoBus
paBHOBeCHUSA TBEPJIOTO TEIIA.

TexHuyeckre yCTpONCTBA W NPAKTHUYECKOE MNPUMEHEHUE: TMOIITUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHME MacC B3aMMOJAECHCTBYIOIIMX TEIL.

Bropoi 3axkon HeroToHa.

N3mepenne cuil.



CnoxeHune CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

N3yuenue aBmKeHUs OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

HccnenoBanre ycioBUl paBHOBECHS TBEPAOTO TEJIA, UMEIOILIETO OCh BPAICHUSI.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

NmMnynbc MaTepuanbHOW TOYKM (Tejia), CUCTEMbl MaTEpUATbHBIX TOYEK.
NmMnynbee cuibl U U3MEHEHUE HMITyJIbca Tela. 3aKOH COXPAaHEHUsT HMITYJIbCa.
PeakTuBHOE IBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepHalbHOM TOUYkH. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[ToTenmuanbHas sueprus. [loTeHmanpHas 3HEprust yrupyro neGopMupoBaHHON
npy>kuHbl. [loTeHnnanbHas SHEPTys Teja BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHuMalIbHBIE U HEMTOTEHIHAIbHBIE CUJIbI. CBSI3b PA0OTHI HEMOTEHIIMAIBHBIX
CUJ C H3MEHEHHMEM MEXAaHWYECKOM DJHEPTrMU CHUCTEMBI Te€J. 3aKOH COXPaHEHUs
MEXaHHYECKON YHEPTUH.

Yapyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpPOWCTBA U ITPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYXUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3yuyenue aOCONIOTHO HEYNpPYyroro yjaapa C IOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBs3M PabOThI CHIIBI C M3MEHEHHEM MEXAaHWYECKOW HHEPTruu
TeJla Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOAUHAMUKA
Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu
OCHOBHBIE TIOJIO)KEHHUSI MOJEKYJSIPHO-KMHETUYECKOW TEOPUU M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [uddys3us. Xapakrep HABMKEHHS U
B3aHMOJEHCTBUS YaCTHULl BelleCTBA. Moaenu CTpOEHHUs ra30B, KUJIKOCTEW U TBEPABIX
Ten U OOBSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE 3TUX Mojeneid. Macca u pa3Mepsl
mouiekyJl. KonnuectBo Bemectsa. [loctossHHass ABoraapo.



TennoBoe paBHOBecue. Temmneparypa u €€ usMmepenue. lllkama Temmeparyp
Llenbcus.

Mopnenps uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJEKYISPHO-KMHETHYECKOM
TEOpUM HUJeANbHOTO ra3za. AOCOJIOTHAasE TeMIepaTypa Kak Mepa CpeaHe
KMHETUYECKOW SHEpPruu TEIUIOBOrO NBWXKEHUs vactull raza. Illkama temmepartyp
KenbBuna. T'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
JanpTona. M30mponeccsl B MA€aIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BEILIECTBA.
['padmyeckoe mpencraBieHUe U30MPOLIECCOB: H30TEPMa, U30X0pa, u300apa.

TexHuyecknue yCTpOHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (GoTorpapuu
MOJIEKYJI OpTaHUYECKUX COECIUHEHUN.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIHE CyLIECTBOBAHUE MEXMOJIEKYJIISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HILTIOCTPUPYIOIIasi IPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHAS — HMACAIBHOTO  rasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

Omnpenenenne Macchl BO3AyXa B KJACCHOM KOMHATe€ HAa OCHOBE W3MEPEHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKIY MHapamMeTpaMy COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepMmonuHaMuueckass cucrema. BHYTpEHHssI SHEPIUs TEPMOIWHAMUYECKOU
CUCTEMbI M crocoObl €€ n3mMeHeHus. KoianuecTBo TerioTel U pabota. BHyTpeHH: s
DHEPTUS OJTHOATOMHOTO UJICaJTbHOTO rasa. Bunsr TEIUIONEPEAAYH :
TEIUIONPOBOJHOCTh, KOHBEKLMSA, W3JIy4YEHHE. YJeJbHasl TEIUIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonsitue 06 amuabatHoM mporecce. IlepBblil 3aKOH TEPMOIAMHAMUKH.
[IpumeHeHue nepBOoro 3akoHa TEPMOAMHAMHUKM K u3omporeccam. ['padpuueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TernnoBbie MamuHbL. [[pruHIUIBL TeHCTBHS TETUIOBBIX MaruH. [Ipeobpa3oBanus
DPHEPTrUM B TEIUIOBBIX MammHaX. KoddduimeHT mnose3Horo AEeUCTBUS TEIIOBOU
MamuHbl. [{ukn KapHo u ero ko3@uiuueHT noje3Horo AEHCTBUSA. DKOJOTUYECKUE
pOOIEMBbI TETIJIOIHEPTETUKHU.

TexHUYecKue YCTpOMCTBA M  NPAKTUYECKOE TMPHUMEHEHHWE: JBUIaTellb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIBHUK, KOHIUIIMOHED.



Jlemoncmpayuu

H3meHeHne BHYTPEHHEW OHHEPTUM Tela TMPU COBEPIICHUU DPAOOTHI: BBUIET
npoOKW W3 OYTBUIKM TIOJ JCUCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHune BHYyTpEHHEH SHEpTUM (TeMIlepaTyphl) Teja Mpy Terionepeaaye.

OnpIT 10 a1MabaTHOMY PaCIIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, JBUraTeliss BHYTPEHHETO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenne yaenbHoN TEIIIOEMKOCTH.

Tema 3. Aepecamnwie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHjaeHcalus. McnapeHue u kurnenue. AOCOMIOTHASs U
OTHOCHUTENIbHASL BIIAXKHOCTh BO3Jyxa. HachklmeHHbI map. YaenpHas TemioTra
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JaBJICHHUS.

Teépnoe teno. Kpucrammueckue u amopdHble Teiaa. AHU30TPOIUS CBONCTB
kpuctamioB. JKugkue kpuctauibl. CoBpemeHHble Martepuanbl. [liaBneHune wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHue TerIoBoro OagaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJTIOPUMETP, TEXHOJOTHH MOJYUYEHUS] COBPEMEHHBIX MaTE€pUaiOB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DJeKTpU3anus Teil. DICKTPUUECKUM 3apsia. JBa BHAA 2JIEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKH, AUPIAEKTPUKHA U TTOTYTPOBOJHUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHbId 3JIEKTPUYECKUM 3apsl.
Onektpudeckoe mnosie. Hamnpssk€HHOCTh — 3ieKkTpuueckoro  moiid.  [IpuHumn
CYNEPHO3ULAN DJIEKTPUUECKUX T0Jeh. JIMHUM HanpssKEHHOCTU DIIEKTPUYECKOTO
OJISL.

PaGota cun snexkrpoctarudeckoro mois. [lorennuan. PasHOCTh MOTEHIMATIOB.
[IpOBOIHMKM W JAUANEKTPUKH B IJIEKTPOCTATUYECKOM Toje. JludmekTpuueckas
MIPOHULIAEMOCTb.



OnexkrpoémkocTb. KoHaeHcaTop. OIJIEKTPOEMKOCTH INIOCKOTO KOHJEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOWCTBA UM IPAKTUYECKOE MNPHUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP,  AJEKTPOCTATHYECKAs  3allMTa, 3a3€MJIEHHE  DJIEKTPOIPUOOPOB,
KOHJICHCATOp, KOIMPOBAJIBHBIN anmapar, CTpyWHbINA IPUHTEP.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmonenicTBrue HadIEKTPU3OBAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3APSKEHHBIX TEIl.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB IEKTPOEMKOCTH IIJIOCKOTO KOHAECHCATOpa OT IUIOMAA IUIACTHH,
PacCTOAHUS MEXIYy HUMU U JUIIEKTPUYECKON POHULIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonmul

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

ONEKTpUYECKUd TOK. YCJIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOIO  TOKA.
Ncrounuku Toka. Cuita Toka. [locTossHHBIN TOK.

Hanpspxenune. 3akon OMa 1151 y9acTKa LETH.

DJIEKTPUYECKOE  CONPOTUBIICHHE. Y AECNBHOE CONPOTHUBICHUE  BEIIECTBA.
ITocnenoBarenpHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOIHUKOB.

PaGora snextpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomrHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOABMKYILAsI CWJIA W BHYTPEHHEE COIPOTUBJIIEHWE HWCTOYHMKA TOKA.
3axon Oma 11 MOJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

DOnexTpoHHas IIPOBOAUMOCTD TBEPIBIX METAJIJIOB. 3aBUCUMOCTh
COIPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX TyYKOB.

[TonynpoBOIHUKWY. CobOcTBeHHas u IIpUMECHAast IPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHIKOBbIE TPUOOPHI.

OneKkTpuyecknuidi TOK B pacTBOpax M paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOJINTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.

DIIEKTPUYECKHM TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSATEIbHBIN pa3psI.
Monnus. [1na3zma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: aMIIEpMETP,
BOJIbTMETP, pPEOCTaT, HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN MO,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN U0, ralbBaHUKA.

Llemoncmpayuu

W3mepeHne CHitbl TOKa U HaIIPSKEHMUS.



3aBUCUMOCTh COMPOTHUBJICHUS IMIMHAPUYECKUX TMPOBOAHUKOB OT JIJIMHBI,
IUIOIIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpoIBIKyIIeH cuibl. KopoTkoe 3ambIkaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTB COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

W ckpoBoi paspsia M NPOBOJAUMOCTD BO31yXa.

OAHOCTOPOHHSSI MPOBOJAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3yueHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JeKTPOJBHXKYLIEH CHIIBI UCTOYHUKA TOKA U €ro BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue amexrpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCylIECTBISETCS C
y4€TOM COAEpKATEIbHBIX MEKIIPEAMETHBIX CBA3€H C KypcaMud MaTe€MaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsmusi, CBSI3aHHBIE C HU3YYEHUEM METOJIOB HAYYHOTO
NO3HAHUA: SIBJICHHE, HAy4YHbIA (akT, TUnore3a, (u3anyeckas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHHe CUCTEMbl YPaBHEHUM, TUHEHas (QyHKLHMs, mapadoda,
runepOosia, Ux TrpapuKd W CBOMCTBA, TPUTOHOMETpUUYECKHE (YHKIMU: CHUHYC,
KOCHHYC, TAHI'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI
Y UX MPOEKLUU HAa OCH KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonocusn: MexaHndeckoe IBHKEHHE B KMBOW mpupone, nuddysus, ocMmoc,
TEMJI000MEH JKUBBIX OpPraHW3MOB (BBl TEIUIONEpeadyn, TEIIOBOE pPaBHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEMJIOBbIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEU U Ta30B,
AIEKTPUYECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

l'eoepaghus: BnaxXHOCTb BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozus: nmpeoOpa3zoBaHUe IBHKEHUH C UCIOIb30BAaHUEM MEXAaHU3MOB, YUET
TPEHUS! B TEXHUKE, MOJUIMITHUKH, UCIOJb30BAHUE 3aKOHA COXPAHEHHUS UMITYJIbCa B
TEXHUKE (pakeTa, BOJOMET U JAPYTHE), ABUTATENb BHYTPEHHETO CrOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJOJWUJBHUK, KOHIUIMOHEpP, TEXHOJOTUU TIOJYyYEHUs
COBPEMEHHBIX MAaTE€pUalioB, B TOM YHWCJE€ HAHOMATEPHAJIOB, U HAHOTEXHOJOTHH,
AIIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE BJIEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, DJIEKTPOHArpEBATENIbHbIE MPUOOPHI, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajibBaHUKa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHsA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHU A

OcBoenne yueOHOTO Tmpenmera «®Du3nWKa» Ha YPOBHE CpPETHETO OOIIero
oOpa3oBanus (06a30BBI ypOBEHB) JOHKHO OOECIIEUUTH IOCTHIKEHHUE CIEAYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX H MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOro mpeamera «Dusmukay HOIKHBI
OTpakaTb TOTOBHOCTb W  CIOCOOHOCTh  OOYYarOIIMXCS PYKOBOACTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{,  TMO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOIIMX
TPaJMLMOHHBIM LEHHOCTAM POCCHUICKOro OOIIEeCTBa, pacCHIMPEHUE KUZHEHHOTO
ONBITA W OIbITA JEATEIIBHOCTH B IIPOLIECCE PEATM3alMM OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

C()OPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMU OOYyYaIOLIErocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNCKOr0 OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEYEIIOBEUYECKMX  T'YMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECAX IPAKIAHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHn3ally;

YMEHHE B3aWMOJICUCTBOBATH C COLIMATIBHBIMU UHCTUTYTAMHU B COOTBETCTBHUHM C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApHOM M BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTH POCCUMCKON IPAKIAHCKONU UEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHKECHUSIM
POCCHMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

CIIOCOOHOCTh OLIEHHWBAaTh CHUTYallUI0 M TNPUHUMATh OCO3HAHHBIE pEIICHMS,
OPHUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIOUYAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npuUCyIIero pu3nyeckoi Hayke;

5) TpyA0BOr0 BOCIIUTAHUSI:

UHTEPEC K pa3Iu4HbIM cepam MpodeccuoHalIbHOM 1eATeIbHOCTH, B TOM YUCIIE
CBSI3AHHBIM C (U3UKOH M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBHIOOP
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbL;



TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO MU caMOOOpa3oBaHUIO B 00JIacTu
(GU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

c(hOPMHPOBAHHOCTh AKOJOTHUYECKOM KYJIbTYphbl, OCO3HAaHHUE TJ00aTBbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHHUE U OCYIIECTBIICHUE JCHUCTBUUA B OKPYXKAKOUIEH CPEIE HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paCIIMPEHUE OIbITA JEATEIbHOCTH 3KOJOTHYECKON HANPABIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAyYHOM JEeATEIbHOCTH, TOTOBHOCTh B IPOLECCE
U3y4eHUs (U3MKH OCYIIECTBIISATh NMPOEKTHYIO M HCCIIEI0BATENbCKYIO JEATEIbHOCTh
VHIUBUyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIE y4eOHbIe 1eiiCTBUA
ba3zoBble 1ornyeckue AecTBU:

CaMOCTOSITENILHO  (OpMYyJIUpPOBaTh M aKTyallu3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN JACATEIbHOCTH, 3aJaBaThb IApPAMETPbl M KPUTEPUM HX
JOCTUKEHNS,

BBISIBJIAITH 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B pACCMATPUBAEMBIX (PU3UUECKHUX
SBJICHUSX;

pa3pabaThiBaTh IUIAH peUIeHUs NpoOieMbl ¢ Y4ETOM aHajiu3a HMMEHOIINXCS
MaTEepUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBHITIOJIHATH pa0OTY B YCIOBUSX PEaIbHOTO, BUPTYAILHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIICHUH KM3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBare/bCKue 1eCTBUA:

BJIQJICTh HAYYHOW TEPMHUHOJOTHUEH, KIIOUEBBIMU TOHSATUAMH U METOJaMHU
bu3nuecKoil HayKH;

BJIAJ€Th HABBIKAMH YUEOHO-HCCIEIOBATENbCKON U MPOEKTHOM NESITEIbHOCTH B
o0nacTu (U3HMKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB peUIeHHs 3aiad (PU3NYECKOTO COACpKAHMS, MPUMEHEHUIO Pa3IMYHbIX
METO0OB ITO3HAHUS;



BJIQJICTh BHJAMHU JACSITEIPHOCTH IO TIOJYYEHHIO HOBOTO 3HAHWS, €ro
WHTEPIpETalid, TMPEeoOpPa30OBaHUI0 W TMPUMEHEHHIO B PA3JIHYHBIX y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ pelIeHHs, HaXOAUTh apTyMEHTHI ISl TOKa3aTeIbCTBA CBOUX
YTBEP)KJICHUM, 32/1aBaTh MapaMeTPhl U KPUTCPUHU PEIIICHNUS,

aHAM3UPOBATh MOJIYICHHBIC B XOJIC PEIICHUS 3aa9d Pe3yIbTaThl, KpUTHICCKU
OIICHUBATh X IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYyIHUPOBATH COOCTBEHHBIE 3ajaud B 00pa30BaTeIbHOU
JIESITEIIBHOCTH, B TOM YHUCJIC TIPH U3YUCHUH (DU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HAaHWS 10 (U3HKE B TMPAKTHYECKYI0 00JIacTh
KU3HEIEITeIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTb OpUrHHAIbHBIC MOAXObI U PEIICHHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TMOJy4YeHUS HHMOpMAIuu (PU3MUECKOrOo COACpNKAHUS U3
HMCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSITEIBLHO OCYIIECTBIATh IIOMCK, aHaJuU3,
CHUCTEMATHU3AIMI0 W WHTEPNpPETanui0 WHGOPMAIMKM Pa3IMYHBIX BHIAOB U (Gopm
IIPE/ICTABIICHHUS,;

OIICHMBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

HCIIOJIB30BATh CPeICcTBa HHGOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTUN
B pEIICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a7a4 C
coOtoicHueM TpeOOBAaHUM HSPrOHOMHMKH, TEXHUKHM O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M O3THYECKHX HOPM, HOPM HH(POPMAITMOHHOM
0e30I1acCHOCTH;

co371aBaTh TEKCThI (PU3UYECKOTO COACPIKAHUS B PA3IMUHBIX hopMaTax ¢ ya€ToM
Ha3HaueHUs MHGOPMAIMKM U 1EJIEBON ayAUTOPUH, BBHIOMpAs ONTUMAIIbHYIO (opMy
MIPE/ICTABIICHUS M BU3yaJTH3aIHH.

KoMMyHUKATHBHBbIC YHHBEpPCaAJbHbIE Y4eOHbIE I1eCTBUS:

OCYILIECTBIIATH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JIEATEIIBHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallUH U CMSATYATh KOH(DJIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOK TOYKY 3pPEHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IMOHUMAaTh W HWCIIOJb30BaTh IMPEUMYLIECTBA KOMAHIHOW W HWHIAMBUAYAIbHOU
paboThI;

BBHIOMpaTh TEMAaTUKy M METOJbI COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJAOTO WICHA KOJUIEKTHUBA;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENBbHOCTH, OpPraHU30BBIBATH U
KOOPJIWUHUPOBATh JIEUCTBUS MO €€ JOCTHXKEHUIO: COCTABJATH IUIAH JCHUCTBUU,



pacmpeneisaTb poiad ¢ Y4YETOM MHEHUH YYacTHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh KaYECTBO CBOETO BKJA/JA M KaXJOTO yYaCTHHUKA KOMaHJBI B OOIIMIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBbIE€ MPOEKTHI, OIEHWBATh MJAEU C TMO3UIMH HOBU3HBI,
OPUTUHAJIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISITh TMO3UTUBHOE CTPATErMUECKOE TMOBEACHHE B  Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:

CaMOCTOSITEJIBHO OCYIIECTBIISATh IO3HABATENbHYIO JEATEIBbHOCTh B 00JacTu
GU3MKM W AaCTPOHOMHH, BBISIBISITH HPOOJIEMBbI, CTaBUTb U  (QOPMYJIUPOBATH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOATENIbHO COCTaBIIATH IJIaH PEIICHUs pACYETHBIX U KAYECTBEHHBIX 3a/a4,
IUIaH BBINOJIHEHUS MPAKTUYECKOM pPadOThl € YUYETOM HMEIOIIHUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI;

Jenatb OCO3HAHHBIA BBIOOpP, AapryMEHTUpOBaThb €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIoCcOOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAUIIMH B 001acTH (HU3UKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, YDMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallsiM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCT,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBbIKAMH MMO3HABATEIbHON pedIeKCUN KaK OCO3HAaHUS COBEPIIAEMbIX
JNEWCTBUIN U MBICIUTENBHBIX IMPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMI;

UCIIOJIb30BaTh NPHUEMBI peIeKCUU Il OLEHKH CUTyalluu, BbIOOpAa BEPHOTO
pelLIeHus;

YMETh OLICHMBaTh PUCKM W CBOEBPEMEHHO MPUHHUMATHh PEIICHHUS 10 HX
CHUKEHMUIO;

NpUHUMATh MOTUBBI M apryMEHThl JPYTUX TMPU aHAIU3€ pPE3yJIbTaTOB
NesTEIbHOCTH;

OPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI M apryMEHTBl JPYTUX IPpU AHAIU3E PE3YJIbTATOB
NesTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIHOKH.

B npouecce 10CTHKEHUS TUYHOCTHBIX PE3YJIbTATOB OCBOECHHS NPOrPAMMBI IO
¢uszuke Ans  ypoBHA cpeAHero o0miero o0pa3oBaHHSA Y  OOyYaroIIMXcCs



COBEPIICHCTBYETCS OMOIIMOHAITbHBIH WHTEIUJICKT, IpeIIOoJIararoIIui
c(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIMOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBLHOE
COCTOSIHWC, BUJICTh HAMPABICHHS PAa3BUTHS COOCTBEHHON SMOIMOHAIBHON Chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJIEHHE, CIOCOOHOCTh  AQAAaNTUPOBATBHCA K
AYMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOUYAIONICH CTpPEeMIICHHE K TOCTIIKEHHUIO MU U
yCrexy, ONTHUMH3M, HWHHUIIMATUBHOCTh, YMEHHUE JCWCTBOBAaTh HCXOMsl M3 CBOHX
BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTHh MOHUMATh AMOIIMOHAILHOE COCTOSHUC
JPYTUX, YUYUTHIBATh €0 MPHU OCYIIECTBICHUU OOIIECHUS, CIIOCOOHOCTh K COYYBCTBHUIO
U COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, IPOSIBIISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATbBI

K koHiy oOydenust B 10 kiacce npeaMeTHbIe pe3yiabTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEPaX pojib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOIEH;

YUUTHIBATh TPAHUIIBI TMPUMEHEHHS HW3YUYEHHBIX (U3UYECKUX  MOJCIICH:
MaTepuaibHas TOUYKa, MHEpLUAJbHAS CHUCTeMa OTCcuéTa, aOCOJIOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOJEINU CTPOCHHS Ta30B, KUAKOCTEHM W TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacro3HaBaTh (PU3MYECKUE SIBICHHS (IIPOILIECCh) U OOBSICHATH MX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BELIECTBA M
AIEKTPOJAVMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJMHEWHOE JBHKECHUE,
CBOOOJIHOE Ma/ICHHUE TeJl, ABUKEHUE MO OKPYKHOCTH, UHEPLUS, B3aUMOICHCTBUE TEI,
muddys3usi, OpOYHOBCKOE JBUKEHUE, CTPOCHUE JKUJIKOCTEH U TBEPHABIX TeET,
U3MEHEHHE 00bEMa Ten MpU HarpeBaHWM (OXJIAXKICHWH), TEIIOBOE PaBHOBECHE,
UCIIApEHHUE, KOHJEHCAlUs, IUIaBJICHUE, KPUCTAJUIM3ALMS, KUIIEHUE, BIIAXKHOCTD
BO3/lyXa, IMTOBBILICHUE JIABJICHHUS Ta3a MPU €r0 HArPEBAHUU B 3aKPBITOM COCY/IE, CBA3b
MEXKJy [apaMeTpaMH COCTOSIHMS Ta3a B M30IpoLeccax, »dJIEKTpU3aluus Tel,
B3aUMO/JICMCTBUE 3aPSI0B;

OMKCHIBATh MEXAHUYECKOE JBUKECHHUE, HCIONB3ys (DU3NUECKUE BEITMYMHBIL:
KOOpJIMHATA, IyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE, MACCa TEJIA, CUJIa, UMITYJIbC
Tela, KUHETUYECKas HHEprus, MOTEHIMalbHAas JHEpPrusi, MeXaHuueckas padoTa,
MEXaHUYeCKass MONIHOCTb, MpPU OMNUCAHUU NPABUWIBHO TPAKTOBATh (PU3NUYECKU



CMBICII UCIIOJIb3YEMbIX BETUYHH, UX 0003HAUEHUS U €IUHULIbI, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMH BEIIMYNHAMU;

OMMCHIBATh HW3YYCHHBIC TEIJIOBBIC CBOMCTBA TEI W TEIJIOBBIC SIBIICHUA,
UCTIONIBb3ysl (U3MYECKUE BEJIMYMHBL: JIaBJICHHME Ta3a, TeMIeparypa, CpeaHsis
KMHETHYECKasi PHEePrusi XaOoTUYECKOTrO JBMIKEHHUS MOJICKYJ, CpeIHEKBaJIpaTHUHAs
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHl, BHYTPEHHSSI BSHEprus, padoTa rasa,
KOO (PUIIMEHT TONE3HOTO JEWCTBHSI TEIJIOBOTO JBUTATENS; TPU OINMWCAHUU
MPaBUIBLHO TPAKTOBAaTh (PU3MUECKUH CMBICT HCIONB3YEMBIX BEJIMYHMH, UX
0003HaYEHUs U €AUHUIIBI, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JPYTUMH BEIMUYUHAM;

OMUCHIBATh M3YYCHHBIE JICKTPUUYECKHE CBOMCTBA BEILECTBA U AJIEKTPUUECKHUE
ABJCHUSL (MPOLIECCHI), UCTOJIB3Ysl (U3UUYECKUE BEJIIMUMHBI AJICKTPUUECKUN 3apsi,
AIEKTPUUECKOE TM0JI€, HANPSHKEHHOCTh TOJISA, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB;
IIPU OMMCAHUU MPABUIILHO TPAKTOBATH (PU3UYECKUN CMBICI UCTIOIb3YEMbIX BEJIUYMH,
ux O0OO3HAUEHUS U EIUHUIIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(bU3UYECKYI0 BEJTMYHUHY C IPYTUMH BEIMUNHAMU;

aHaJIu3UpoBaTh (UBMYECKHUE TPOIECChl U SIBJICHMS, HCIOJIb3YS (DU3NUECKUE
3aKOHBI M MPUHIMILL: 3aKOH BcemupHoro TsaroreHus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXPAaHEHUS MEXAHWYECKON PHEPIHH, 3aKOH COXPAHECHUS UMITYJIbCa, MPUHIIUIL
CYNEPIIO3UIINA CWJI, TPHWHIMI PABHOMIPABUS WHEPIUATLHBIX CHCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpeIHEeN KUHETHUYECKOW JHEPruM TEIJIOBOTO JBMXKEHHUS MOJIEKYJ C aOCOIIOTHOU
TEeMIIepaTypoi, MEePBbIi 3aKOH TEPMOJMHAMUKU, 3aKOH COXPAHEHUS IJIEKTPUUECKOTO
3apsna, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0
MaTEeMaTUYECKOE BbIPAKEHUE U yCIIOBUSA (TPaHHULIbI, 001aCTH ) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHITUIIBI ICHCTBHS MAIIMH, MPUOOPOB U TEXHUICCKUX
YCTPOMCTB; pa3inyarh YCIOBHUS MX O€30MaCHOTO HMCMOJB30BAHHS B TIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIENOBAaHUI0 (U3MYECKUX SBICHUU U
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPCHHM, TPH ITOM
dbopmyMpoBaTh MpodIeMy/3a1ady ¥ TUNOTE3y Y4EOHOTO IKCIEpUMEHTa, COOUpaTh
YCTAaHOBKY W3 TPEJIOKEHHOTO 000pYyI0BaHUsI, IPOBOAUTH OMBIT U (hOPMYITHUPOBATH
BBIBOJIBL;

OCYIIECTBJIATH MPSMBIE U KOCBECHHBIC M3MEpPEHUS (PU3MUECKHX BEIHMYWH, MPHU
TOM BBIOMPATh ONTHMAJIBHBIA CIOCOO0 HW3MEPEHHS] W HWCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh  3aBUCHUMOCTH  MEXAy  (PU3NYECKUMH  BEITUYMHAMU  C
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHUI, MPHU OSTOM KOHCTPYHPOBATH YCTAaHOBKY,
(UKCUPOBATh PE3yJIbTATHI MOJTYYECHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIMYUH B BHJIC
TalauIl U rpaduKoOB, JIeJIaTh BHIBOJBI 10 PE3yIbTaTaM UCCIICI0BAHUS;

coOI0aTh TMpaBuja OE30MacHOTO TpyJa NpPH TPOBEICHUW HWCCISAOBAHUN B
paMKax y4eOHOTO SKCHEpPHUMEHTa, Y4YeOHO-HCCIEIOBATENbCKON ¥  IMPOEKTHOM



NEATEIBHOCTH C MCIOJIb30BAHHUEM HW3MEPUTEIBHBIX YCTPONUCTB M J1aDOPaTOPHOTO
000pyIOBAHUS;

pemaTh pacuéTHBIC 3a/1a4u C SBHO 33JJaHHOUN (PU3UIECKON MOJIEITBIO, HCTIONB3YS
dbu3nyeckre 3aKOHbBI U MPUHIIMIIBI, HA OCHOBE aHaIM3a yCJIOBHUS 3aJa4M BHIOMPATH
(U3UYECKYIO0 MOJIEIb, BBIJICTATh (PU3UUECKUE BEIMYUHBI U (POPMYJIbI, HEOOXOUMBIC
s €€ penieHusi, NPOBOJAUTH Pacdy€Thl M OLEHHBATH PEATBHOCTH IMOJIYUYEHHOTO
3HaYCHUS (PU3NIECKON BETUIHHBL;

pelaTh KaueCTBEHHBIE 3aJjaud: BBICTPaUBATh JIOTMUECKU HEMPOTHUBOPEUHUBYIO
LIETIOUYKY PACCY’KJICHUH C ONOpOM Ha HU3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKue SBICHUS,

WCITOJIB30BaTh TP PEIICHNN YYEOHBIX 3a7a4 COBPEMEHHbBIE WH(DOPMAITMOHHBIC
TEXHOJIOTUU [JIsi TIOMCKa, CTPYKTYPUPOBaHUS, WHTEPHpPETAlMU W MPEICTABICHUS
y4eOHOM © HAYYHO-TIONMYJISIpHOM MHGpOPMAIIMK, TOJMYYEHHOW U3 Pa3IuYHBIX
HCTOYHUKOB, KPUTHUYCCKH aHAITU3UPOBATH MMOJydaeMyt0 HH(POPMAITUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHI;

HCIIOJIB30BaTh TCOPETUUYECKUE 3HAHUS MO (PU3UKE B IMOBCEIHEBHOW >KU3HU JIJIS
obOecricueHus: OC30IMACHOCTH TMpU OOpallleHHH ¢ TPUOOpaMH M TEXHHYECCKUMH
YCTPOMCTBAMHM, JIJII COXPAHEHUsS 3J0POBbS U COOJIOEHHUS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CpEaE;

paboTaTh B TpyIIle C BBIMNOJHEHUEM PA3JIUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBAaTh PpabOTy TPYyNIbl, PAUOHAIBHO pacHpenensaTh OOSI3aHHOCTH M
MJIAHUPOBATh JACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, AJICKBATHO OIICHHWBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bubmuorexa [JOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 httos://m.edsoo.ru/7fA1bf72
Hroro mo pazneny 18
Pazaen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOI bubnuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®da3oBble IEPEXOABI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24

Pa3nea 4. JIEKTPOJAMHAMUKA



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

bubmuoreka [JOK

1 MCKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYecKuid TOK. Toku B 12 bubmmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutposabubie IlpakTnyeckue
n/n Bcero u3yyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 09 bubnnoreka [HOK
METO/Ibl TO3HAHUS OKPYKAIOIIETr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH

2 COBPEMEHHOM HAyYHOUH KapTHHBI MHPA, B 1 09 bubmorexa HOK

P . P P https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JIEATEITHbHOCTH JIIOIeH
MexaHn4ecKkoe ABUKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 09 bu6mmorexa [IOK
nBwxeHusd. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 09 bubnnorexka [JOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSAMOJIMHENHOE 1 09 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHne. Y CKopeHue 1 09 bubnuotexa [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitnoe nBuxenue. /Iprmxenne 1 09 bu6mmoreka [IOK
MaTepUaAIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTH ["anunes.

8 HNuepnmansHBIE CHCTEMBI OTCUETA 1 09 bubmaorexa LOK

P ' https://m.edsoo.ru/ff0c3be8
IlepBeriit 3akoH HproToHA
Macca tena. Cuna. [lpunuun
9 CYIIEPIIO3UIINHU CHII. BTOpOI 3aK0oH 1 10 Bubmzorexa LIOK
yrep ’ p . https://m.edsoo.ru/ffOc3be8
HeroToHa ast MaTepuanbHON TOYKU
10 Tperuit 3akon HeroToHa 11s 1 10 bubnnorexa [JOK
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MaTCpHAJIbHBIX TOUYCK

https://m.edsoo.ru/ffOc3be8

1 3aKkoH BceMUpHOro TsaroreHus. Cuna 10 bubnnoreka [HOK
TsbKecTu. [lepBasg kocMudecKkast CKOpOCThb https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 Cwita ynpyroctu. 3akoH ['yka. Bec tena 10 httos=//m.edsoo.ru/ff0c3e18
Cuna tpenunsa. Koxddument tpenust.

13 Cuiia zEHpOTI/IBJIeI({qu; npu I[BI/I)];I)(CHI/II/I 10 bubmorexa LOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[ToctynaTensHoe U BpaliaTeabHOe

14 JIBIDKEHHUE a0COJIFOTHO TBEPIOTO TeEJa. 10 bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOTO Tea
HNMnynec MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. 10 bubnuorexa [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMIyJibca. PeakTHBHOE NBUKEHHE
Pabota u Mo1IHOCTD CHITBI.

16 Kunerndeckas sHeprust MaTepuaabHON 10 bubnnoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH
ITorennmansHas 3HEPTHUsL.

[ToTenuuanpHas SHEPTHS YIIPYTO
17 nepopMHUpPOBaHHON EpymZHfl}.[ 11 bubmorexa HOK
https://m.edsoo.ru/ffOc461a
[ToreHuuanbHas SHEPTUs TeNa BOIU3U
MOBEPXHOCTU 3eMIIH
[ToTeHManbHBIC U HETIOTEHITUATBLHBIC
cuibl. CBsI3b pabOTHI HEMTOTEHITMATBHBIX
18 CHJI C U3MEHEHHEM MEXaHUUYECKOU 11 bubmorexa HOK
https://m.edsoo.ru/ff0c478c
SHEPTrUU CUCTEMBI Tel. 3aKOH
COXpaHEHUs MEXaHUYECKOU SHEPTUU
19 JlabopaTtopHast pabota «HcciaenoBanue 11
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CBSI3H paOOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKOM SHEpruu Tena Ha
pUMepe PacTsKEHHs] pE3UHOBOTO
KIyTay

20

KontponpHast pabora o Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpAHEHUs B MEXAHUKE

11

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

21

22

23

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKESHHS U B3aUMOJICHCTBUS
yacTHUll BelecTBa. Mojenu cTpoeHust
ra3oB, JKUJKOCTEH U TBEPBIX Tell

Macca MOJICKYII. KommuectBo BCIICCTBA.

[TocTostHHas ABoraapo

11

11

11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

24

Tennosoe paBHOBecue. TeMmieparypa u
e€ uzmepenue. lllkana remneparyp
Lenbcus

11

25

26

27

Wneansusiii raz3 B MKT. OcHoBHoe
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUn
JIBU>KEHUS MOJIEKYJI. Y paBHEHUE

MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

12

12

12

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

28

JlaGopaTtopHas pabota «HcciaenoBanue
3aBHCUMOCTHU MEXIY ITapamMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO Ta3ay

12

29

30

W3ompoueccel B nacalbHOM ra3e U ux
rpaduyeckoe npeacTaBIeHue

BuyTpenHssist sHeprus

12

12

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6nmoreka [JOK
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TEPMOJIMHAMUYECKON CUCTEMBI U
croco6bl e€ n3menenus. Koiamuectso
TEIUIOTHI U paboTa. BHyTpeHHsIs sHEeprust
OJIHOATOMHOTO HJI€aIbHOIO ra3a

https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK
31 B 12
HARL TEIOnepenatin https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.
32 KonudecTBo TEIIoTHI IpH 12 bubmorexa [IOK
p . https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHeli mpoiecc
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 o1 bubnnorexa [HOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 Heo6patumocThb MpoIieccoB B IPUPOJIE. 01 bubmuorexa [JOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun gevicteust u KII/ TenmoBoit o1 bu6mmoreka [IOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/] 01
37 DKooruyeckue npoodaemMbl 01
TEMJIO3HEPTETUKH
38 O6o06maromuii ypok «MonexysipHast o1 bubnuotexa [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbHas padbora no teme
39 «Monexynsipaas ¢puznka. OCHOBBI 02 bubmorexa HOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHJEHCAIUS. 02 bubnuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcCoIOTHAS 1 OTHOCHTEIbHAS 02 bu6mmorexa [IOK
BJIAKHOCTH BO311yxa. HachlieHHbli map https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucrammueckne n
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB 02 bubmuotexa [JOK

KpuCTaUIoB. JKHIKHE KPUCTAILIBI.
CoBpeMeHHbIE MaTepUalIbl

https://m.edsoo.ru/ff0c65f0
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ITmaBnenue u KpucTtauin3anus.

bubmuorexa [JOK
43 V nenpHas TEIUIOTA IUIABICHHU. 02
A https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubmuorexa [JOK
44 VYpaBHEHME TEIIOBOro Oajganca 02
P https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. INeKTPUIECKUun 02 bubnmoreka [JOK
3apsij. JBa BUa 3JEKTPUUECKUX 3apsiioB https://m.edsoo.ru/ffOc6bcc
ITpoBOIHUKH, TUDJIEKTPUKH U
46 H(?JI [IPOBOIHUKHU 3a12))H COXpaHEHUs 02 bubmoreka LOK
yHpoBoa ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
BzaumoperictBue 3apsioB. 3aKoH
47 Kyiona. TodeyHbIi 3IEKTPUUECKAI 03 Bubmzorexa LIOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsok€HHOCTB AIEKTPUYECKOTO TOJIS.
48 [TpuHOUI CYNEPIIO3ULINHN SIIEKTPUUECKAX 03 Brommozexa [IOK
P uu yHep 5 . P https://m.edsoo.ru/ffOc6df2
nosier. JInHuu HanpsHKEHHOCTH
49 Pabota cuit snekTpocTaTHuecKoro moJis. 03 bubnuorexa [JOK
ITorennuan. PasHoCTh MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljm 03 Bubmorexa ITOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast pOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexTpoéMrocTh. KoHInencaro 03
P A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH TIIOCKOTO
52 KOHJIEHcaTOpa. DHEPIUs 3apsHKEHHOTO 03 Bubmiorexa HOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue 04
IEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT NENCTBUS U IPUMEHEHUE
54 KOH/JIEHCAaTOPOB, KOIIUPOBAIBLHOTO 04

ammapara, CTpyHHOTro IpUHTepa.



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DJNeKTpOoCcTaTUYECKas 3alluTa.
3azemileHne AIEKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymectBoBanus. [locrosunslii Tok. Cuiia
toka. Hanpsixenue. ConrpoTuBiIeHHE.
3akon Oma aJig yyacTka 1enu

04

56

57

58

59

60

[NocnenoBarenpHOE, AapaLIeIbHOE,
CMEIIaHHOE COeTMHEHHE TPOBOHUKOB.
JlabGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSIMHCHHMS PE3UCTOPOBY

PaboTa 1 MOLTHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckou nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne D/1C nctouHuka TokKa 1 ero
BHYTPEHHETO COIPOTUBIICHUS)

ONEeKTpOHHAs MPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITy4YKOB

04

04

04

04

04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

61

[HonynpoBoaHUKH, UX COOCTBEHHAS U
npuMecHas mpoBoAuUMocTh. CBOMCTBA
p—~n-niepexoa. IlomynpoBoTHUKOBEIE
nprOopbI

05

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUUECKUI TOK B pacTBOpPax U
pacriaBax 3JIE€KTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIHAIINS.
DIIEeKTPOIHN3

05

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba
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DNEKTPUYECKUM TOK B ra3ax.
CamocTosTenbHbIN U bubnmoreka [JOK
63 . 1 05
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0Oc84ae
[1nazma
DneKTpudeckue mprudOphl U yCTPOMCTBA
64 U UX np aKaneCKOIZ: | IEMeHe};{I/IS 1 05 bubmorexa [IOK
P P ' https://m.edsoo.ru/ffOc86fc
[TpaBuiia TeXHUKHM 0€30MaCHOCTH
65 O06o0mmarmui ypox 1 05 bubnunoreka [HOK
«DNEKTPOAUHAMUKAY» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme
66 «2nektpocraruka. ITocTosHHBIN 1 05 bubnnoreka [JOK
ANEKTPpUYECKU TOK. TOKM B pa3iM4HbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Peseprusliit ypok. KontponbHas pabota 1 05 bubnuorexa [JOK
1o TeMe "DieKTpoauHaMUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIit ypok. O000IaromIniA ypok 1 05 bubnuorexa [JOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VUEHUKA

®duzuka. 10 xiacc: yue6. ais 061eoopa3oBaT. OpraHu3aluil ¢ IPUIL. Ha JIEKTPOH.
HocuTene: 0a3oBbiii ypoBeHb / I'.5. Makumes, b.b. Byxosues, H.H. Corckui;
nox pen. H.A. [TapdenteeBoit. — M.: IIpocsemienune, 2019.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

®usuka. Paboume mporpammel. I[lpenMerHas mnWHHS YYeOHHKOB CEpHUU
"Knaccuueckuit kypc". 10-11 kmaccel: y4ue6. mocobue st 001eoOpas3oBar.
opraHuzanuii: 0a3oBbld u yriyon. ypoBau / A.B. aranmuna. — M.:
[Ipocsemenue, 2018.

®duzuka. 10 kmacc: yued. as o0meo0pa3oBat. OpraHu3alyil ¢ MPUJl. Ha SJIEKTPOH.
HocuTene: 0a3oBbiii ypoBeHb / I'.5. MskumieB, b.b. byxosues, H.H. Cotckuii;
nox pen. H.A. I[TapdentseBoit. — M.: IIpocsemenune, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmmoreka IIOK https://lesson.edu.ru/
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