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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TOJOKEHUW M TpeOOBaHUU K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepanuu, pEeATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHU yUYE€OHBIMU IpeIMEeTaMu. B Hell onpenesnsatoTcsi OCHOBHbBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3yibTaThl  OCBOGHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUSI Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI MO r0jIaM 00yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJIMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. IkoapHBIN Kypc GU3NKH — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIOTHUN B cpepe SHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
MOJYYEHHsS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHbI
MUpa oOydaromuxcs, B (OpMHpOBaHME YMEHHM TPUMEHSITh HAY4YHBIH METO]
MIO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kkypca pusuku 11 ypoBHS CpeaHET0 00111ero 00pa3oBaHusI TIOJI0KEH
psI uael, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €70 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuanl Kypca (QU3HKU
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIHala (U3MUECKON HAyKH, OCMBICIICHHUE CBS3M pa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanoiaraet 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPUIOKEHUM M3YYEHHBIX
TEOPHUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIIBHOTO IPUPOIONOIb30BAHMS U SKOJIOIMUECKO 0€30I1acHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABJICHUSX O IPUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyy SKCIEPUMEHTAIBHOU MAESITEIbHOCTH O00YYarolUXCH.
Jlst 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOMIUN CIUCOK YYEHHYECKHUX MPAKTHUYECKUX PaboT.
Bblgenenre B yKa3aHHOM MepeyHe Ja0opaTOpHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO Mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS W OCHalleHHsl kKabuHeTta ¢usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJaJCHUE OOYyYarolIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MOCTAaHOBKY OIIBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENSIeTCs PeIIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
buznyecKkoil MOAENbI0, MO3BOJIAIONIME NPUMEHATh HW3YYECHHbIE 3aKOHBl U
3aKOHOMEpPHOCTH KaK M3 OJHOrO paszfena Kypca, TaK U WHTErpUpYys 3HAHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3a/laHUsl Ha
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OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUW M MPOIECCOB B OKPYKAIONICH
KU3HH, TpeOyronue BBIOOpA (HU3UYECKOW MOACHHA IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootBerctBun ¢ TpedoBanusimu ®I'OC COO k MmaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a3oBbli YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero ooOmiero o0pa3oBaHUSl JTOJDKEH H3Yy4aThbCs B YCIOBHUAX MPEAMETHOTO
kaOvHeTa (PU3MKM WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUEHUYECKHUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHITUTIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Yy4YaeMbIX  SIBICHUW W  MPOIECCOB, AOMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYarmommxcs. TeMaTHdecKue KOMILIEKThI
7a00paTOPHOTO O0OPYNOBAHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMHU TEJIIMH U3y4CHUs] PUZUKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

e (opmupoBanue wHHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (popMUpOBaHHE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e (QopmupoBanue yMeHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JTOKA3aTeIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TuX 1elield oOecrneuynBaeTcsl peleHueM CIeAYIOIUX 3a/1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHET0 00IIero o0pa3oBaHus:

e TpuOOpETEeHNE CUCTEMBI 3HAHUH 00 001X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHWKy, MOJEKYISIpPHYIO (U3HKY,
ANIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;



e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHHM B TpUPOAE H JJIA TIPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOEHHE CHOCOOOB pEUIEHMs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOILIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHWPOBAHMSI U INPOBEACHUS
$u3MYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTUS YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro

oOpazoBaHus otBoauTcs B 10 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE TMepeueHb Ja0opaTOpHBIX U

IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWTENb JEJIaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yUaroIUXCs.

COJEPXAHUE OBYUYEHUA
10 KITIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usuka — Hayka o mnpupone. Hayynbie MeTONBI NO3HAHMS OKPYKAIOLIETO
Mupa. Ponb skcriepuMeHTa v TEOpUU B IPOLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (pU3MYECKUX sBJICHUW W TpoueccoB. HaydHble rumoressl.
duznyeckre 3aKOHbl U TeOpUH. ['paHHILbl NPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MHpA, B PAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele W IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamurka



Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUaJIbHOW TOYKHM, UX MPOCKUHWH HA OCH CHUCTEMbI KOOpPIHMHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEWHOE JIBIKeHUE. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHUS, NYyTH U MepeMelIeHUsS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaICHUS.

KpuBonnHeitHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOYKH MO0 OKPY>KHOCTH
C MOCTOSIHHOM IO MOZYJII0O CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTD.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHUE: CIUIOMETD,
JBH>)KCHUE CHAPSJOB, LEITHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCYETA, WIUTFOCTPAIs KMHEMAaTHYECKHX XapaKTePUCTHUK
JIBYDKCHUS.

[IpeoOpa3zoBanue IBUKEHUIN C UCTIOJIL30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenune yckopeHus CBOOOJHOrO MaJeHHUSL.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHne HEpaBHOMEPHOTO JABMXEHHS C LEIbI0 ONPEIEICHUs] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSIMHU, HPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHbIE IPOMEKYTKA BPEMEHM TIPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHON HYIIIO.

N3ydeHne NBMKEHUS IApUKaA B BA3KOM KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['aymmnes.  IlepBbld  3akoH  HproToHA.
WNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 1is
MaTepuagbHON TOUKU. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec rena.



Tpenue. Bunpl TpeHus (mokosi, cKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuiia conpOTUBIIEHHUS MPU JIBUXKEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHoE U BpalliaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cHuJIbl OTHOCHUTENBHO OCH BpameHus. llnedo cumbl. YcnoBug
paBHOBECUSA TBEPAOTrO TEIA.

TexHuyeckue yCTpPOMCTBAa M MPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JB>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrIeHNE UHEPIUU.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIUX TEJ.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMalluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesna. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3yuyenue aBumkeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X JAehopMariui.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonwvl coxXpaneHus 6 MexaHuxe

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbec cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[ToreHnmanbHas DHEPrUsl. [ToreHumanbpHas DHEPrus YIIPYTO
nehopMupoBaHHON NPYKUHBL. [oTeHITMaNbHAS SHEPTHS Tea BOJIMU3H MOBEPXHOCTU
3eMJIH.

[loTeHunanbHble W HENMOTEHIHUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ©3BMEHEHUEM MEXaHUYECKOWM SHEPTUH CUCTEMBI TEJ. 3aKOH
COXPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHHWE: BOIAOMET, KOMED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B 0OPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIbI C U3BMEHEHHEM MEXaHWYECKOW SHEpPruu
TE€JIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'YTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocrobl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Huddysua. Xapakrtep IBUKEHUS U
B3aMMOJICHCTBUS YacTULl BELIECTBA. MoJenu CTpOEHUs Ta3oB, XUAKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ uzMmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpuHu HAEabHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpelHEell KHWHETUYECKOM SHEpPruM TEIUIOBOrO JBMKEHHs vacTul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM T'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHHYecKue yCTpPOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnbIThl 10 U PY3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO TBUKEHHUSL.

Mogens onsita llTepHa.

OneIThI, JOKa3bIBAOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aUMOJIEUCTBHSI.

Monenb, wiutocTpupyomas Ipupoay AaBiICHUS Ta3a Ha CTEHKU COCY/a.



OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HWJEANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]y TapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepMmoanHaMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOM
CUCTEMBI U ciocoObl €€ u3mMeHeHus. KonnuecTBo TemnoTsl U padbora. BHyTpeHHss
HEpPrus  OJAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonruecTBO TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoM mporecce. I[lepBbili 3aKOH TEPMOJMHAMHKHU.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPO1IeCCOB B IPUPOIE.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACUCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MamMHax. KoapdUIMEeHT M01e3H0ro
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJIE3HOTrO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHWE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

3meHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3MeHeHne BHYTpEHHEN SHEPTUH (TEMITepaTypbl) Tela IPpH TeIUIoneperaye.

OneIT 0 a1MabaTHOMY paCIIMPEHUIO BO3AyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovt

[TapooOpa3zoBanue u KoHJeHcarusi. Vcrapenue u kumneHue. AOCOMIOTHAS U
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31yxa. HacelmeHHbI map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JaBJICHHUS.



Teépnoe teno. Kpucramimueckue u amopdubie Tena. AHU30TPONUS CBOWCTB
kpuctamuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AelibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE INPUMEHEHHUE: TUTPOMETP |
IICUXPOMETP, KATOPUMETP, TEXHOJIOTMH IOIYYEHHS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMATEpPUAIIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NIAPOB.

Kunenue npy NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUSI KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOoHCTpanus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Pasznea 4. JaekTpoanHamMuka
Tema 1. Inexkmpocmamuxa

DNeKTpU3anus T DIEKTPUUECKU 3aps. J[Ba BU1a SNEKTPUUECKHUX 3aPSI0B.
[IpoBOIHUKM,  HUAJIEKTPUKA W TOJAYNPOBOAHUKH. 3aKOH  COXPAHCHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKU 3apsia.
Onektpuueckoe mone. Hanpsok€HHOCTh — 3nekTpuueckoro mnois.  [IpuHiun
CYyNEPIIO3ULAN BJICKTPUUECKUX TOoJIeH. JIMHMM HanpsH>KEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

PaGota cun anexkrpocratudeckoro moJjs. [lorennuan. Pa3HocTs mOoTEHIIUATIOB.
[IpOBOIHMKM W AUAIEKTPUKH B JJIEKTPOCTATUUECKOM I0Jie. JludiekTpuueckas
MPOHULIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DIeKTpPOEMKOCTh TJIOCKOTO KOHJEHCATOpA.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHndeckue yCTPOMCTBA M IPAKTUUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN alIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopaencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTHYECKAS 3alIUTA.
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JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAgu
IIJJACTHH, PACCTOSTHUASL MEXAY HUMH U AUICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxu ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[locnenoBarenpHOE, TAPALIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PaGora oanexkrpuueckoro Toka. 3akoH Jlkoyns—Jlennma. MomHOCTh
AIIEKTPUYECKOTO TOKA.

OJIEKTPOABUKYIIAasl CUJIa W BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIeKTpU4YecKoi nenu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COIPOTHUBJIEHUS] METAJUIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DIEKTpUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHas 51 IIpUMECHAs ITPOBOJAUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoJHUKOBBIE TPUOOPBHI.

ONEeKTpUYeCKUd TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOUALNS. DIEKTPOIIH3.

DNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOSATEIbHBIA M HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHNUS, BAKYYMHBINH JAHO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN TNOM, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHHUs M MaTepHraa.

CMemaHHOe COeTMHEHUE ITPOBOHUKOB.

[IpssMoe wW3MepeHHE OIEKTPOIABMXKYILIEH Ccuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COMIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.
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OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEN CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue smexkTposusa.

Me:xnpeaMeTHble CBSI3H

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyiiecTBIsS€TCs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJICHWE, HAay4HbId (akT, runores3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIEPUMEHT, MOJICIIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IMPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe JABM)KEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI0O0OOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOW PUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIUIOBBIE CBOMCTBA TBEPABIX TEII, )KUJIKOCTEH U ra3oB,
NIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAass  JIUCCOLMALus,
rajibBaHHKa.

l'eocpacghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHHKE, IMOJIIMIIHUKNA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUS
UMIyJbCca B TEXHHUKE (pakeTa, BOJOMET U Jpyrue), IBUTATEIb BHYTPEHHEIO
cropanusi, mapoasi TypOUHa, OBITOBOM XOJOJIWUIBHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHArpeBaTENbHbBIC puoopHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAIbBAHUKA.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA
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OcBoenne yueOHOTO TpenMera «Du3nMKa» HA YPOBHE CpPEIHEro O0OIIero
oOpa3oBanus (0a30BbIi YPOBEHB) JODKHO OOCCTICUUTHh JOCTIDKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNIbTAaThl OCBOEHUS Y4eOHOTO npeaMera « DU3nKay» TOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIIMENH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPacIIMpPEHHE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpPaBJICHUIM
BOCIIUTATEIBHON I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

Cc(OpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATUHE  TPAAULUOHHBIX  OOIIEYETOBEUYECKMX T'YMAaHHCTHYECKHX U
JEMOKPaTUYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECAX IPa)kIaHCKOTO
o011ecTBa, y4acTBOBaTh B CAaMOYIIPaBICHUH B 00pa30BaTEIbHON OPraHU3alNY;

YMEHUE B3aMMOJIEWCTBOBATh C COMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHMTAPHON U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUUCKOMN I'PaXkTIAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

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

CIIOCOOHOCTh OILICHUBATh CHUTYyallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YUYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ|a B MOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAy4YHOT'O TBOPYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pPa3n4yHbIM cdepaM MpodhecCHOHATbHON IeATeIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC )KU3HECHHBIE TIJIaHBI;
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TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HM,

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTHUYECKONW KyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OMbITa JESITeIbHOCTH OSKOJOTUYECKOW HAamlpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4eHUs (U3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:
CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpoBaTh  Mmpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpEENATh 1N JCSITENIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
JOCTUKECHHS,;
BBISIBJISITH  3aKOHOMEPHOCTH ¥ TPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTAaTOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;
KOOPAMHHUPOBATH U BHITIOJIHATH PaOOTy B YCIOBHUSIX PEabHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHATHAMH M METOJIAMH
bu3nUecKoil HayKH;
BIIAJICTh HaBBIKAMHU y4e€OHO-MCCIICIOBATEIHCKON M MPOEKTHOMN JESITEIBHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJACP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;
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BJIAJETh BHUAAMHM JEATEIBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIIpEeTalliY, MPeoO0pa30oBaHUI0 M TPUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUN YYEOHBIX MMPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4ady,
BBIJIBUTaTh TMIOTE3Y €€ PEIICHNUs, HAXOJUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUUYECKYIO 001acThb
KU3HEIEATEIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJEH, IPEJIaraTh OPUrMHAIbHBIEC MOAXOAbl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora c nndopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COJEpKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHaJM3,
CUCTEMATU3ALMI0 U HHTEPIpETauui0 MHPOPMALMK Pa3IudHbIX BHIOB U (HopM
IIPE/ICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax cC
y4€TOM Ha3HAYeHUs! HHPOpPMaALUU U LENEBOM ayIUTOPHUH, BEIOMpasi ONTUMAJIbHYIO
(bopMy IpeACTaBICHUS U BU3yaJIU3aLUU.

KoMMyHHKaTHBHBIE YHHBepPCcaIbHbIe YueOHbIe 1eliCTBUSA:

OCYILIECTBIISAThH O0IIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEIHHOCTH;

pacno3HaBaThb NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(DJIUKTHI;

pPa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
padoThI;
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BbIOMpaTh TEMATUKYy W METOJIbl COBMECTHBIX ACHCTBHIM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEUCTBUSL MO €€ JIOCTWKECHHIO: COCTaBJISITh IUIAH JEHCTBUM,
pacmpenenarb pojud ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padOThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaX/I0T0 YYACTHHUKA KOMAH bl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.
PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranuzamnus:

CaMOCTOATENILHO OCYUIECTBJISATH MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIBHO COCTABJISITh IUIAH PEIICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBITOJIHEHUS MTPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX NPOLECCOB, WX pE3yJbTaTOB U
OCHOBaHUI;

UCITOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX I[P AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;
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NPUHUMATH Ce0sl, MOHUMAsi CBOM HEJIOCTAaTKH M JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrHX IPU AaHAIU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B nporecce 1ocTukeHUs IMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS POTrPAMMBI 110
¢uszuke JUIE  ypoOBHS CpeAHEero oomero oOpa3oBaHHS |y  OOyYarOIIUXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIBHBIN UHTEJIEKT, IpEeAnoIararonmii
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAETh HAIPaBJICHUS Pa3BUTHUSA COOCTBEHHOW 3MOLMOHAIBHOU c(epsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIICHUE K JOCTHKECHHUIO LIENU U
yCcrexy, ONTUMHU3M, WHUIMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE
JIpYTUX, YYUTBIBaTb €ro IMpH OCYIIECTBICHUM OOLIEHUs, CIIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOILICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yibTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON JACATEIBHOCTH JIOIEH;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEePIMaIbHas CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHnH (PU3NIECKUX 3a/1a4;

pacrno3HaBath (U3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AIEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSMOJIIMHENHOE JBUKEHNUE,
CBOOOJIHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aUMOJICHCTBHE
ten, auddy3usi, OpOyHOBCKOE JBUIKEHUE, CTPOCHUE KUIKOCTEH W TBEPABIX TeE,
W3MEHEeHHEe O0BbEMa TeJl MPU HarpeBaHUU (OXJIAKIEHUM), TEIIOBOE PAaBHOBECHE,
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UCTMapeHue, KOHACHCAIUs, IUIaBJICHUE, KPUCTAJUTM3AINS, KUICHHWE, BIIAKHOCTH
BO3]lyXa, MOBHIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHWUU B 3aKPBITOM COCYIE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIECCax, ICKTPHU3AIUsS Tel,
B3aMMOJICUCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3UYECKUE BEITUUYMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIBC TeJla, KWHETHYECKasi DHEPrus, MOTCHITHANIbHAS JHEPTHUs, MEXaHUYEeCKas
paboTa, MexaHMYecKass MOIIHOCTh; NPH OMUCAHWKM NPaBUIBHO TPaKTOBAThH
bu3MYeCKUl CMBICI MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYEHUS M €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEIHEKBaApaTUIHAs
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, paboTa rasa,
KOO (PUIIMEHT TMONE3HOTO JCUCTBHS TEILUIOBOTO JBHUTATENs; TPH ONMHUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
00O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJIIMYMHY C APYTUMH BEJIMUMHAM;

OIMCHIBATh U3YYCHHBIC JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHEC
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AICKTPHUCCKUIN 3apsi,
ANIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TOJIS, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
Py ONHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOIb3YEMBIX
BEITMYMH, MX OOO3HAUYEHMS] W EIUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BETHYNHAMH,

aHAMM3UPOBaTh (PU3UUYECKHE TMPOIECCHI U SBICHUS, UCIONB3YysS (PU3HUECKHEC
3aKOHBI M MIPUHIMILL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUs MEXaHMYECKOW DHEPruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBa, Ta30BbHIC
3aKOHBI, CBSA3b CPEIHECH KMHETHYECKOW SHEPTHH TETUIOBOTO JABMIKEHUS MOJICKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIMITHI ICWCTBYS MAIITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iudaTh YCIOBHS MX O€30MaCHOTO MCIOJIL30BAHMS B MIOBCEIHEBHON
KU3HH,

18



BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (PU3UUYECKHUX SIBICHUN U
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHM, MpPHU 3TOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHMAJBHBIA CHOCOO W3MEPEHUS W HMCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIAY  (PU3MYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YIHTATHI MTOJTYICHHONW 3aBUCUMOCTH (DM3MUECKUX BEIMYUH B BUJIE
TabauIl U rpaduKoOB, JI€JIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMkax y4eOHOro OJKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOM
JIEATEIIBHOCTH C UCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXOIMMbIC ISl €€ pElIeHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEATbLHOCTH
MOJIYYE€HHOT0 3HaYeHUsI (PU3UYECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABICHUS,

MCIIOJIB30BaTh NP PELICHUH YU4eOHBIX 33/1a4 COBpEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [IJIsl TIOMCKA, CTPYKTYpPUPOBAHUS, UHTEPIIPETALMA U MPEIICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJISpHOW WHGOPMAIMK, TOJIYYEHHOM W3 Ppa3InYHBIX
HMCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MMOJTy4aeMyto HH(OpMaInio;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

WCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MTOBCETHEBHOM KU3HU TSI
oOecrieueHuss OE30MAaCHOCTH TIpU OOpaIlleHHHd C TPUOOpaMU U TEXHUYESCKUMHU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

paboTaTh B TpyNIie C BBIMOJHEHHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pPAaCHpENemsiTh OOS3aHHOCTU U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' da3oBbIC MEPEXO/IBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnble IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
®du3nka — HayKa O PUPOJIE.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmmorexa LIOK
v A https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb u Mecto pusuku B
5 (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.
3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubmroreka LTOK
https://m.edsoo.ru/ff0c3508
neuxeHus. [lepemenenue.
4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubmmnoreka HOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE MTPSIMOTTUHEIHOE 1 bubmuorexa [IOK
JBUKECHHE https://m.edsoo.ru/ff0c372e
5 CBoOoHOe majieHne. Y CKOpeHue 1 bubnuotexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.
. bubnuotexa [JOK
7 JIBr>KeHne MaTepuaabHOM TOYKH 110 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada
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[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' p Hv https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akon HproToHa
Macca tena. Cuia. Ilpunnun
9 CyIepro3uIuu cui. Bropoii 3akoH bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffoc3be8
HeroToHa ai1st MaTepuanbHON TOYKH
Tpetuii 3akoH HeroToHa niis bubnnorexa [JOK

10
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsaroTreHus. Cura

11 Tsokectu. [lepBas kocMHudeckas bubmorexa [IOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia COpOTUBIICHUS TPU bubmuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tesna. MoMeHT cuiibl. [liieuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPIOTO Tella
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTePUAIIbHBIX TOYEK. bubnmnorexa [JOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edso0.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502
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MatepHuaabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKON SHEPrUH

17

[TorennmansHas 3HEPrHUsL.
[ToreHunanpHas 3HEPIUs yupyro
ne(pOpMHUPOBAHHON MPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

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

18

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

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

19

20

21

22

23

Pemenue 3agad Ha 3akoH
COXpaHeHI/Ifl MexaHI/I‘IeCKOﬁ BHGPFI/II/I.

KonTponbHas pabota mo Teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXpaHEHUS B MEXAHUKE)

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.
Anddyszus

XapakTep JBUKECHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI

Macca monekyin. KonnuectBo
BemectBa. [locTtostHHas ABoraapo

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?
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TeroBoe paBHOBecue. TemnepaTrypa

24 u e€ usmepenue. lllkana remneparyp
Lenscus

o5 Wneanpnsiii raz3 B MKT. OcHOBHOE bubnuorexa [JOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 cpeaHel KHHETUYECKOM SHEPruun bubmuoreka [IOK
JIBUKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 ["a30BbIe 3aKOHBI

28 Pemienue 3a1a4 Ha ra30BbIC 3aKOHBI.

29 N3omnporiecchl B uaeanbHOM raze u bubnnorexa [JOK
ux rpaduyueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOIMHAMHYECKOIN CUCTEMBI U

30 criocoOsl e€ n3menenus. Konnyectso bubmmnoreka HOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

bubnunorexa LIOK

31 Bugst Terionepesau https://m.edsoo.ru/ff0c5c36
VYV nenpHas TEMI0EMKOCTh BEIIECTBA.

39 KonunuecTBo Tennotel npu bubmuorexa [IOK
Terutonepenave. AanadaTHBIM https://m.edsoo.ru/ff0c5c36
nporecc

33 IIepBblil 3aKOH TEPMOAMHAMUKY U bu6muoreka [JOK

€TI0 MPUMCHCHUC K U30IIpoLIcccamMm

https://m.edsoo.ru/ffOc5efc
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34 Pemienue 3a1au Ha epBbIi 3aKOH bubmmoreka [JOK
TEPMOJIMHAMUKH. https://m.edsoo.ru/ff0c6230
35 [Mpunuun nevicreus u KI1/] bubnuorexa [JOK
TEIJIOBOM MAalllMHbI https://m.edsoo.ru/ff0c600a
36 Pemenue 3amau Ha pacuer KI1J]
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOIHEPTETHKU
O06o0maromuii ypok
38 «MOJII:K HI: Haf)llp ¢u3uka. OCHOBBI bubmmorexa LIOK
Yp ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKH
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u KAIIEHKE. https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [IOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n
aMmopdHbIe Tea. AHU30TPOIIHS
42 CBOfII)(Zl”)FB KPUCTAJIJIOB X(TI/? KH1e bubmmorexa [JOK
P AR https://m.edsoo.ru/ff0c65f0
kpucraubl. COBpeMEHHBIE
MaTepraTbl
43 [InaBneHue n KpucTaILIM3aLMSL. bubmuorexa [IOK
VY nenpHas TENI0Ta MJIaBICHUS. https://m.edsoo.ru/ff0c6708
44 YpaBHEeHHE TEIIOBOTO OanaHca bubmmorexa [IOK

https://m.edsoo.ru/ff0c6820
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OnexTpuzanys Ten. JNeKTPUIECKUN

bubnunoreka LIOK

45 3apsia. JIBa BUa DIIEKTPUUECKUAX
pan. /1 a p https://m.edsoo.ru/ffOc6bcc
3apsiioB
ITpoBOIHWKH, TUDJIEKTPUKH U
46 H(?JI OBOHUKU 3a2))H buGnuorexa [IOK
yip ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUs JEKTPUUYECKOTO 3apsia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kymnona. ToueyHbIl di1eKTpUdeCKUi bubnnorexa [IOK
y ) p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuumuu bubnnorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edso0.ru/ff0c6df2
HaIPsKEHHOCTU
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennnan. PazHocts bubnmorexa HOK
’ HHaL. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKU B
50 BHIZ:KT OCTaTUYECKOM nonIe bubnmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
i bubnuotexa [JOK
51 DnexTpoéMrocTs. KoHIencaro
p a p https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus bubnmorexa LOK
pa. p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
53 Pemenue 3a1au Ha KOHIEHCATOPHI.
54 [IpuHIMIT IEKCTBUS U IPUMEHEHNE

KOHJICHCATOPOB.
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55

56

57

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenpHOE, TapaUIETBLHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHUKOB. JlabopaTopHas
pabota «/3ydueHue cMEeIanHoTro
COEIMHEHUS PE3UCTOPOBY»

PabGoTa 1 MOIIHOCTB AMEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

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

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

58

3axoH OMa 1715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

bubmmoteka IIOK
https://m.edsoo.ru/ffOc7ae0

59

60

61

62

KonTponbHas pabora no teme
«9nexkrpocraruka. [locToTHHBIN
ANEKTPUYECKUN TOK»

DJIeKTPOHHAs MPOBOJAUMOCTh
TBEPABIX METAIJIOB. 3aBUCUMOCTh
CONIPOTHUBIICHHS] METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoIHUKH, UX COOCTBEHHAs
Y IIPUMECHAsl IPOBOAUMOCTb.

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc8a8a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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CaoiicTBa p—N-mepexo/ia.
[TorynpoBOIHUKOBBIE TPUOOPHI

DNEKTPUYECKUM TOK B paCTBOPax U

paciiaBax 3JIEKTPOJIUTOB. bubnmnoreka HOK

63 1
DIIEKTPOIUTHYECKAs JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKUI TOK B ra3ax.

64 CaMOCTOSTEeTLHBIN U 1 bubnuoreka [{OK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DneKTpruuecKue mpruodopsl U

65 YCTPOMCTBA U UX IPAKTUUYECKOE 1 bubnnorexa [JOK
npuMmeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

66 [TpoMexyTouHast aTTeCTalus. 1 bubmuoreka [IOK
HToroBast KOHTpoNbHAs paboTa. https://m.edsoo.ru/ff0c8c56
O6o0maromuii ypok bubmuoreka [IOK

67 1
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be

68 PesepsHblit ypok. O6o0maromumii 1 bubmuoteka [IOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBULIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. ®uzuka 10 kimacc. Mskumes I'. ., bByxosues b. b., Corckuit H. H. non
penaknueti [TapdentseBoii H. A., M3natensctBo «IIpocBemenne.
2. ®uzuka 10 -11 knaccel. PeimkeBud A. I1., MockBa, U3natensctBo «/Ipodar.

3. ®usmuka 10 knacc. Kupuk JI. A., MockBa, U3gatensctBo «Mnekcay.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1. ®usuka 10-11 knaccel. Tuxomupona C. A. nox pegakuueit Kyposckoro K.
N. U3naTrensctBO « MHEMO3MHAY.
2. ®usuka 10 xnacc. Metoanueckoe rmocodue. Cunsasuna A. A., Xonuna C.

A., Kynpseres B. B., U3narensctBo «Poccuiickuii yueOHHK.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET

1. DneKTpOHHBIBIN KypHAT U JIIEKTPOHHBIN THEBHUK.

2. ®I'C «Mos mikomay.

3. Ilnardopma «Chepym».

4. EpwHoe coneprkaHue o01iero oopa3oBaHusl.
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