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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yuy€roM denepanbHOil paboueil mporpamMmbl BOCIHUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3HMKHU: JTUUHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e coJlepikaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPU BBINIOJHEHUU UMH Y4€OHBIX HCCIEA0BaHUM.

B ocHOBy kypca ¢u3WKu s ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepHall U3 BCEX pa3jienoB (U3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3zoBaHus SBIAIOTCS (hu3mueckue Teopuu (GopMHpPOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3aldUd SKCIEPUMEHTAIbHOU JAESITEIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKH — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKW, OCYIIECTBIAETCS y4YaCTHUKaAMU
0o0pa3oBaTeNbHOrO IMpoliecca MCXOAs U3 OCOOEHHOCTEW IUIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OOy4aronMMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YNENAETCS PEHICHUIO PACUYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, Tak M UHTETPHUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (Pu3uKe yYeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

JlabopaTopHoe 000pynOBaHME JI YUYEHUYECKHX TMPAKTHYECKUX padboT
dbopMupyercss B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeAYIOUINX 3a1ad B

npolecce u3yueHus Kypca GU3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIBLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAaHHBIM, YUYUTENb JEJacT BBIOOD
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwkeHWe. [[BWKeHWE  MaTrepualbHOM TOYKHA MO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpe/Iayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEACIEHUS MITHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMxKEHUS Tea, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI. MaTEpUaIIbHOM TOUKHU. Tpetnit 3akoH HeroTOHA 1711 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CkonpxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEPTUs yIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aHMOJECUCTBUS 4YacTUL[ BelleCcTBA. MoJaenu CTpPOEHUs Tra30B, KUJIKOCTEU U
TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MeHnaeneeBa—Knanelipona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HA OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U CTIOcO0bI €€ n3mMeHeHus. KonmmuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbii 3aKOH TEPMOJAMHAMHUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBHIX MammHax. KoahdUIMEeHT Mmoiae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOopaHusi, ObITOBON XOJOAWIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEN SHEPTUH (TeMIepaTyphl) Tena Npu TeIuionepeiaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniuie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucrannmueckue u amop(ubie Tema. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Martepuaiibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyeckne yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenue npu MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenune HarpeBaHus U MIaBJIeHUS] KPUCTAUIMUECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHUIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKUM M MOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUA 3apsij.
Onextpuyeckoe nosie. Hampsoxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYIEPIIO3ULIAN BJICKTPUUECKUX TOJIeH. JIMHUK HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnaparT, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LEeTu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 oJaHOM (3aMKHYTOM) 3JIeKTpudeckoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u MpUMECHAs MPOBOJIUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMHCTOPHI 1 POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABMKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyllecTBISETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOJUIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue ydyeOHOrO mpeamera «Pu3nka» Ha ypOBHE cpeaHero oomero obpazoBanus (6a30BbIM ypOBEHB) MOJDKHO
00eCTIeUYNTh JOCTHKCHHE CIICTYIOIINX JIMYHOCTHBIX, METAIIPEMETHBIX U MIPEMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yybTaThl OCBOCHUSI yueOHOro npeameta «Du3nkay AOMKHBI OTpaxaTb TOTOBHOCTh U CIIOCOOHOCTh
oOy4Jarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOM BHYTPEHHEW TMMO3MIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlMH, TO3WTUBHBIX BHYTPEHHHX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO
o0IlecTBa, PAaCIIMPECHHUE JKM3HCHHOTO OIBITa W ONBITa JEATEILHOCTH B IIPOIECCe peaIu3alii OCHOBHBIX HampaBJICHUMN
BOCITUTATEJIbHOMU JICSATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOMN TO3HMIIMU O0YUYaIOIIErocsl KaKk aKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCHICKOTO
00I11eCTBA;

MPUHATHE TPATUIIMOHHBIX 00IIIEUETIOBEUECKUX TYMAaHUCTUYECKUX U IEMOKPATUUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATE€JIbHOCTh B HWHTEpEcax TPaKJaHCKOTO oOOIIecTBa, Yy4acTBOBAaTh B
caMOyTpaBJe€HUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aMMOJICCTBOBATH C COIIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C X (DYHKIIUSIMHU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOM JIESITEIIbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpPMHUPOBAHHOCTH POCCUMCKON MPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, TOCTIDKCHHSIM POCCUMCKUX YUYEHBIX B 001acTH (U3HKU U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;



CIIOCOOHOCTh  OICHMBATh CHUTYAIlMI0 M I[PHHAMATh OCO3HAHHBIC PEIICHHs, OPUCHTHUPYSACh Ha MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIE B ICATCIILHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOHUUBOTO Oy IyIIETro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKITIOYAst 3CTETHKY HAyYHOT'O TBOPYECTBA, IPUCYIIEro (GU3MUCCKON HayKe;

5) TPy10BOr0 BOCIIMTAHUSI:

HUHTEPEC K PA3IUYHBIM cepam IpoeCcCHOHATBHOMN AeITEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PH3UKONW M TEXHHKOH,
YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oy yIieH MpodheccHu U peann30BbIBaTh COOCTBCHHBIC KM3HCHHBIC IIIaHBI,

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00JaCTH (DPU3HUKH Ha MPOTSKCHUN BCCH KU3HHU;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

chOpPMUPOBAHHOCTH IKOJIOTHUECKON KYIbTYPhI, OCO3HAHHE TJI00ATIBHOTO XapaKTepa IKOJOTHYSCKUX MPoOIeM;

IUTAHUPOBAHKME M OCYIICCTBICHHE ICHCTBHI B OKPYKAIOIICH Cpejie Ha OCHOBE 3HAHMS IIEJCH YCTOWYMBOTO Pa3BUTHS
YEJIOBEUCCTBA;

pacIIupeHue OmbITa ISATSILHOCTH KOJIOTMYCCKON HAMPABICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHHM 110 (DU3HKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (PH3MUECKOM HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOM AEATCIIEHOCTH, TOTOBHOCTh B MPOIECCE M3YUCHHS (PH3MKHU OCYIIECTBIIATH IPOEKTHYIO
U MCCJICIOBATEIbCKYIO JACSITEIbHOCTh HHAMBHIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble JJornueckue aeicTBUA:
CaMOCTOATENbHO (POPMYITUPOBATH U AKTYaIU3UPOBATh MPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;
ONPENEIIATH LENH AEATENbHOCTH, 3a1aBaTh IapaMETPhl U KPUTEPUU UX TOCTHKECHMUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMbIX (PU3UUECKUX SBICHUSIX;



pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBI C yU4ETOM aHaln3a MMEIONIUXCS MaTepUajbHBIX W HEMaTEPHAIbHBIX
pecypcoB;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTH, OILICHUBAaTh COOTBETCTBUE pE3YJbTATOB LEIAM, OLEHHBATh PUCKHU
MOCJICACTBUM I€ATEILHOCTH;

KOODJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJbHOIO W KOMOHWHHUPOBAHHOTO
B3aMMOJICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIILUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble nccienoBarTe/ibCKue AeCTBUA.

BJIaJIETh HAYYHON TEPMHUHOJIOTHUEH, KITFOUEBBIMH IMOHITHUSAMU U METOJIaMH (PU3UIECKON HAYKH;

BJIaJIeTh HaBBIKAMHU Y4eOHO-UCCIE0BATEIBLCKON U MPOEKTHON JEATeIbHOCTH B 00J1acTH (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelieHus 3ajad  (U3UYECKOro COJEpkKaHUs, MNPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

BJIQJICTh BHJAAMHU JCATEILHOCTH II0 TOJYYCHHIO HOBOTO 3HAHMS, €r0 HWHTEpHpeTaluy, IpeoOpa3oBaHUIO M
MIPUMEHECHHIO B PA3IMYHBIX YUCOHBIX CUTYAIIMIX, B TOM YHUCJIE IIPHU CO3JaHNN YUCOHBIX ITPOCKTOB B 00JaCTH (PU3UKHU;

BBISIBJISITh IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3W U aKTYaJIM3UPOBATh 3aJ1auy, BBIJIBUTATh TUTIOTE3Y €€ PElICHUs], HaXOAUTh
apryMEHTHI JJIs1 JOKA3aTENbCTBA CBOMX YTBEPKACHUI, 3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEIICHUS,

AHAJIN3UPOBATh TOJYYEHHBIE B XOJE PEHICHUS 33aJa4M PE3YyJbTaThl, KPUTHUYECKU OLCHHBATH UX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (POPMYJHMPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHON JCATEILHOCTH, B TOM YHCIE NMPU HW3yUCHHH
busuKy;

JlaBaTh OILICHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh TPUOOPETEHHBIN OIBIT;

yMETh IEPEHOCUTDH 3HAHUS TI0 (PU3UKE B MPAKTUUCCKYIO 00JIACTh KUZHEICATSIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00I1acTei;

BBIJIBUTATh HOBBIE UJIEH, MPEIJIaraTh OpUTMHAIbHbBIC IMOJIXO/bI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 3aJ1a4UH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:



BJIAJICTh HaBBIKAMH TOJIyYCHHS WHGOpMAIMU (PU3NISCKOTO0 COJIEP)KaHWS U3 WMCTOYHHKOB pPa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIISATh MOKWCK, aHAIN3, CHCTEMATH3aIUI0 U HHTEPIPETAIN0 HH(OOPMAIMK Pa3IUIHBIX BHJIOB U
dbop™m mpeacTaBICHUS;

OLICHMBATh JJOCTOBEPHOCTH MH()OPMAITHUH;

UCITIOJIB30BaTh CPEICTBAa WHGOPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTHH B PpEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpPeOOBaHHMI 3PrOHOMHKH, TEXHHKH OC30ITaCHOCTH,
TUTHCHBI, PECYPCOCOCPEKESHHMSI, TPABOBBIX M ATUICCKUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30ITacCHOCTH;

CO3/1aBaTh TEKCThI (U3MYECKOTO COJMCP)KAHMUA B Pa3IUYHBIX (opMarax ¢ y4€TOM HasHaueHUS HHDOpManuu |
IIEJICBO ayTUTOPUH, BEIOMpAsi ONITUMAIBHYIO (POpPMY TIPEICTABICHUS U BU3YaTH3aIHH.

KoMMyHuKATHBHBIE YHHBePcaIbHbIe YyueOHbIe 1eliCTBUS:

OCYIIECTBIAThH OOIIEHNUE HA YpOKaxX (PM3UKHU U BO BHEYPOUHOM JI€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYyaAllMi U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JJOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON paObOTHI,

BBIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX JCUCTBUMN C YUETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEH KaXKJI0TO YJieHa
KOJUJIEKTUBA;

OPUHUMATD 1I€JIM COBMECTHOM JEsTeNIbHOCTH, OPTaHU30BbIBATh U KOOPAMHHUPOBATH NEHCTBUS MO €€ JOCTHKECHHUIO:
COCTaBIISITh IUIAH JCHCTBHM, paclpeieNiaTh Poidu C YYETOM MHEHUN yYaCTHUKOB, OOCYXKIaTh pPe3yibTaThl COBMECTHOM
paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJaJa M KaXJIOr0 y4aCTHHKA KOMAaHIbl B OOIIMN pe3yJbTaT MO pa3pabOTaHHBIM
KPUTEPUSM;

npejjiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UACH C TIO3UIIMH HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATErMUECKOE TIOBEICHUE B PA3IUYHBIX CHUTYalHsIX, MPOSBISATH TBOPYECTBO H
BOOOpaKeHUE, OBITh HHUITUATHBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanms:

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENbHYIO NEATEIBHOCTh B 00JIACTH (PU3UKU M aCTPOHOMHH, BBISBIISTH
po0JieMbl, CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEIIBHO COCTABJIATH IUIAH PEIICHHs PACUETHBIX M KAYECTBEHHBIX 3a]a4, IUIAH BBIIIOJIHEHUS NPAKTHUYECKON
paboThI ¢ yUETOM UMEIOLUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENIIOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CHTYaLUsM;

pacIMpATh paAMKH YYEOHOIO MPeAMETA HAa OCHOBE JIMYHBIX NMPEANOYTEHU;

JIeJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYAULMU B 00JacTU (PU3MKH, MOCTOSHHO IMOBBILIATH CBOM
00pa30oBaTeNIbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHbIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIESATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LENAM;

BJIAJETh HABBIKAMU MO3HABATEIBHON pe(dIeKCHMH Kak OCO3HAaHUS COBEPIIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCITIOJIB30BaTh NPUEMBI peIIeKCUHU TSl OUEHKHU CUTYallly, BEIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX IPU aHAIU3€E PE3YJIbTATOB IEATEIBbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U @pPTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTaTOB IE€ATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIMUOKH.

B npouecce 1ocTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTPaMMBI 110 (PU3UKE 711 YPOBHS CPEIHETr0 OOIIEeTo
o0Opa3oBaHMsl y 00yUaIOUIMXCs COBEPIICHCTBYETCS YMOLIMOHAIBHBIN HHTEIEKT, MPenoaraiomui ¢copMUpOBaHHOCTS:

CaMOCO3HAHUs, BKJIIOYAIOLIETO CIOCOOHOCTh MOHUMAaTh CBOE HMOLIMOHAIBHOE COCTOSIHUE, BUAETH HANPABICHMS
pa3BUTHUS COOCTBEHHOW AMOIIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;



CaMOPETyJMPOBAHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHUE,
CIIOCOOHOCTH aJTalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHSIM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIOYAIOIICH CTPEMJICHUE K JIOCTUKEHUIO LIEJU U yCHeXY, ONTUMHU3M, HHUIIUATUBHOCTD,
yMEHHUE JACHCTBOBATh UCXO/ISl U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHMMAaTh 53MOLMOHAIBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYIIECTBICHUH OOIEHUS, CIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTH BBICTPAWBATh OTHONICHHSI C IPYTHMH JIFOJbMH, 3a00THUTHCH,
MPOSIBJISITH HHTEPEC U pa3peiiaTb KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 Kkjacce mpeaMeTHbIe pe3yibTaThl Ha ©0a30BOM ypOBHE JIOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI MHUpa, B
Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOU AEATEIBbHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIIBI PUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIENIel: MaTepualibHas TOUKa, MHEpIMaIbHAs CUCTeMa
oTcuéra, aOCOMIOTHO TBEPIOE TEIO0, HACATHHBIN Ta3, MOJCIN CTPOSHHUS Ta30B, KUIKOCTEH W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUYECKUH 3apsil PU pelIeHUU (PU3NUECKUX 3a/1ay;

pacro3HaBath (pusznueckue siBaeHUs (MPOILIECChl) U OOBSICHATh X HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-
KUHETUYECKOW TEOPUU CTPOCHHUSI BEUIECTBA W JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIUHENHOE
JBH)KCHHUE, CBOOOIHOE IMaJICHUE TeJ, IBMYKCHUE 110 OKPYKHOCTH, MHEPITUS, B3auMoielcTBre Tel, Tudy3us, 6poyHOBCKOE
JBIDKCHUE, CTPOCHUE KUJIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE O0BhEMa Ted TMPU HarpeBaHUU (OXJIAKICHHUH), TEIJIOBOE
paBHOBeCHEe, HCMapeHHe, KOHJEHCAIMs, IUIaBJIEHHWE, KPUCTAUIM3allusl, KUICHUE, BJIAXXHOCTh BO3/yXa, IOBBIIICHUE
JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b MEXKIY MapaMeTpaMH COCTOSHUS Ta3a B M30IPOIECCaXx,
AJIEKTpU3alus TeJl, B3aUMOJEHCTBHE 3aps/I0B;

OMKCHIBATh MEXAHWYECKOE [IBIDKCHHE, HCIOJIb3Yysl (pu3ndeckre BETWYHMHBI: KOOpPJWHATA, IyTh, MEPEMEIICHUE,
CKOPOCTh, YCKOPEHHE, Macca Tejia, CUJia, UMITYJIbC TeJla, KHHETHYECKasi SHEPIusl, MOTeHIMaIbHas YHEPTUsI, MEXaHUUeCKas



paboTa, MexaHHYECKasi MOIIHOCTh; TIPU OMUCAHUH MPABUJIBHO TPAKTOBATh (PM3MUECKUN CMBICI MCTOJIb3YEMBIX BEIUYUH,
uX O00O03HAYEHUS W €IUHHULBI, HAXOAUTh (POPMYJbI, CBS3BIBAIONINE JAaHHYIO (U3UYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYMHAMU;

OIMCHIBATh N3YYEHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEILJIOBBIC SIBICHUS, UCIONIb3Ys (PU3MUYECKUE BEIIMYUHBI: 1aBIICHHUE
rasa, TemIepaTypa, CpeIHsIs KHHETHYECKasi YHEPTUsl XaOTHUECKOTO JIBWKEHHUS MOJIEKYJI, CPEIHEKBAAPAaTUUHAS CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padbora raza, KOd(QGUIUEHT MOJE3HOTO ACHCTBUS TEILIOBOTO
JIBUTATENS; TPU ONMUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICH HCIOJBb3YEMbIX BEIMYWH, UX OOO3HAUCHUS H
€IMHULIbI, HAXOIUTb (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMU BEIHMUNHAM;

OINKCHIBaTh M3YyYEHHBIE 3JIEKTPUUECKHUE CBOMCTBA BELIECTBA M JJEKTPUUECKHUE SBIICHUS (IPOLECCHI), HCIONb3Ys
(¢u3znyecKkue BEIMUYMHBL BJIEKTPUUYECKUN 3apsijl, IJIEKTPUUYECKOE I0JIe, HANpsHKEHHOCTh MOJIA, MOTEHLHUal, Pa3HOCThb
MOTEHIIMAJIOB; TP ONKCAHUU MPABWIBHO TPAKTOBATh (PM3MUECKUN CMBICT UCHOIB3YEMBIX BEIUYHMH, UX O0O3HAUCHUS U
€IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO0 BETUYUHY C IPYTHMH BEINIHHAMU;

aHaAJIM3UPOBATh (PUZNYECKUE TPOIIECCHI U SBJICHUS, UCIIONb3Ys (PU3NUECKUE 3aKOHBI U MPUHIUIBL: 3aKOH BCEMHUPHOTO
taroteHus, |, 1l u Il 3akonpl HploTOHA, 3aKOH COXpaHEHHsS MEXaHMYECKOH SHEpruu, 3aKOH COXpaHEHMsI HMITYJIbCa,
NPUHILIUATT CYMEPHNO3UIMN CHJI, TPUHIUI PABHOIMPAaBUS WHEPLUHUATBHBIX CHCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOEHUS BEIIECTBA, FA30BBIC 3aKOHBI, CBS3b CpPEeHEH KMHETUYECKOW YHEPTHH TEIJIOBOTO JIBMKCHHSI MOJEKYJI C
aOCOIFOTHON TeMIIEpaTypoH, MEPBBINA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHS dJIEKTPUIECKOro 3apsiia, 3akoH Kynona,
OpU 3TOM pa3InyaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHMYeCKOE€ BBIPAXKEHHWE M YCJIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPHUHIIUIBI ACHCTBHUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHS UX
0€30I1acHOT0 MCIIOJIb30BAHUS B IOBCEAHEBHOMN KU3HH;

BBITMOJIHATh 3KCIEPUMEHTHI MO0 HMCCIEAOBAHUI0 (PU3NUYECKUX SIBJICHUN M MPOLIECCOB C MCMOJIb30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEPEHM, MpH 3TOM (OpMYJIMPOBATh MpoOIeMy/3aady W THIOTE3y YYEOHOIro SKCIEpUMEHTa, COOMpPATh
YCTaHOBKY U3 NMPEI0KEHHOT0 000pyA0BaHus, IPOBOIUTH OIBIT U (HOPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIE U3MEPEHUST (PU3NICCKUX BEIMUWH, IPU STOM BBIOUpATh ONTHMAIBHBIA CIIOCO0
W3MEPEHHS U UCIIOJIb30BaTh N3BECTHHIE METObI OLIEHKH MOTPEIIHOCTEH N3MEepEHUH;



UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMH BEITUYMHAMU C WCIOJB30BAHUEM MPSMBIX U3MEPEHUM, MPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, PUKCUPOBATH PE3yJIbTAThI MOIyUYEHHON 3aBUCUMOCTH (PU3HMUECKUX BEIUYMH B BUJIE TAOIUI] U
rpaduKoB, enaTh BEIBOBI [0 pPe3yIbTaTaM UCCIIECOBAHMUS;

coOnroaTh npaBuia OE30MACHOTO TpyJa IpU IPOBEACHUM HCCIEAOBAHMNM B paMKax Y4YeOHOIrO SKCIIEpUMEHTA,
y4e€OHO-UCCIEIOBATENLCKOM UM MPOEKTHOM JAESITENIBHOCTH C  MCHOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOHCTB H
71a00paTOPHOTO 000PYIOBAHUS;

pemiath pacy€THBIC 3a7]a4d C SIBHO 33/IaHHON (PU3UYECKON MOJIEBIO, UCTIONb3Ys (PU3NUYECKUE 3aKOHBI U MPUHIUIIH,
Ha OCHOBE aHajM3a yCJIOBUS 3aJladd BbIOMpaTh (PU3UYECKYI0 MOJENb, BBIIEIATh (PU3MUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe Jisi €€ pEeLIeHUs,, MPOBOAUTh PAcu€Thl M OLEHUBATh PEAJbHOCTH IOJyYEHHOTO 3HAu€HUs (PU3NYECKOU
BEJIMYUHBL;

pelaTh Ka4eCTBEHHBIE 3aJa4M: BBICTPAMBATH JIOTUYECKU HENPOTUBOPEUYMBYIO LIETIOYKY PACCYKICHUW C OMOpPOM HA
U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NYECKUE SIBJICHHUS;

UCIOJIB30BaTh IPU PELICHUU Y4YeOHBIX 3a/ad COBPEMEHHbIE HWH(POPMAIMOHHBIE TEXHOJOTUU JUIS IIOMCKa,
CTPYKTYpUPOBaHUS, UHTEPIPETALNN U NPEACTaBICHUS Yy4eOHOM M HAyYHO-TIOMYJIApHOW HMH(OpMALUU, TOJYyUYEHHOW U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTyYaeMyI0 HH(OPMAIHIO;

NPUBOAUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B PAa3BUTHE HAYKH, OOBICHEHHE
IIPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM XHU3HU Uil o0ecredeHus 0e30MacHOCTH IpH
oOpalleHu ¢ MNpudopaMM U TEXHUYECKUMH YCTPOWCTBAMH, JMJIi COXPAHEHHUS 3JI0pOBbS U COONIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKPYXKAIOILIEN CPELE;

paboTarh B rpynne ¢ BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJEH, MIaHUPOBATh PabOTy TPyIIbl, PALlMOHAIBHO
pacnpenenaTtb 00f3aHHOCTH U IJIAaHUPOBATh NEATEIbHOCTh B HECTaHIAPTHBIX CUTYallMsX, aJIeKBaTHO OLIEHHWBATH BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIIHI B pEIICHHE pacCMaTpUBAEMOM MPOOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
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
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
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 bubnuorexa [IOK

dazoBbIe Mepexoabl

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

Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Jdara uzydyenus JJIeKTPOHHbIE
Ne u(ppoBbIe
Tema ypoka ungp
n/n JaTa no o0pa3oBaTe/ibHbIE
10-a 10-6 dakry pecypcebl
1 ®usuka — Hayka o npupoae. Hayunsie 509 509 bubnuoreka [IOK
METO/IbI TI03HAHHS OKPYKAIOIIEr0 MUPa ' ' https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH
2 COBPEMEHHOI HAy4YHOU KapTHUHBI MUPa, B 3.09 5.09 bubmmorexa [TOK
P ey P P ' ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIIbHOCTH JIH0JIeH
Mexaaundeckoe aBrmkeHrne. OTHOCHTEIbHOCTD
3 MeXaHH4eCKoro ABMKeHus. IlepeMenienne 9.09 9.09 Brommozexa [IOK
P ’ ' ' https://m.edso0.ru/ff0c3508
CKOpOCTb, YCKOpPEHUE
bu6mmoreka [IOK
4 PaBHOMEpHOE PSMOJIMHEHOE JIBUKECHHUE 10.09 12.09
P P A https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE MPSIMOJMHENHOE
5 YCKOp p 16.09 16.09 bubnuoteka [JOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e
CBoOogHOE MmajieHue. Y CKOpeHue
6 )it | P 17.09 19.09 bubmuorexa [JOK
¢BOOOIHOTO IMAEHNUSA https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe nenxenue. J{BrxkeHne 53.09 53.09 bubnnorexka [JOK
MaTepUaJIbHOU TOYKHU I10 OKPYKHOCTH ' ' https://m.edsoo.ru/ffOc3ada
[TpuHIMTT OTHOCUTENBLHOCTH [ amues. Bu6 10K
nOIroTeKa
8 HNnepunansueie cuctemsl otcdeTa. [lepBolit 24.09 26.09
P p https://m.edsoo.ru/ff0c3be8
3akoH HprotoHa
Macca tena. Cuna. I1 CyTepIio3
9 tena. Cuna. [Ipuanmn cynepno3unun 30.09 30.09 bubnmnoreka [JOK

cui. Bropoii 3akon HerotoHa st

https://m.edsoo.ru/ff0c3be8
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MaTEepUAIbHON TOYKHU

10 Tpetuii 3akon HeroTOHA 1719 MaTepUaIbHbIX 110 3.10 bubmuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8

1 3aKoH BCEMUPHOTO TsAroreHus. Cuia 14.10 14.10 bubnmoreka [JOK
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

bubmuoreka [JOK

12 Cwita ynpyroctu. 3akoH ['yka. Bec tena 15.10 17.10 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapounment rperns. Cuna

13 COIIPOTHUBJIEHUS IPU ABMIKEHUU TEJIa B 21.10 21.10 bubmmorexa [TOK

https://m.edsoo.ru/ff0c3f76

KUJKOCTU WM ra3e
[TocTynarenbHoe U BpalaTeabHOE JBUKEHHE

14 a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBI. 2210 24.10 bubnuorexa [JOK
Iliievo cumel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynec MaTepuabHOW TOYKH, CUCTEMBI

15 MaTepuaibHbIX TOUeK. IMIynbc cuibl. 3aKOH 2810 58.10 bubnuoreka [IOK
COXpAaHEHUs UMITYJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKEHUE
PaGota u mourHOCTh cuibl. Kunetndeckas Bu6miorexa LOK

16 SHEPIUs MATEPUATIbHON T?:H(I/I. Teopema 06 29.10 31.10 httos://m.edsoo.ru/fOcA502
W3MEHEHUU KUHETUYECKOM SHEPT U
[ToTenumanbHas sHeprud. [loTeHumanbHas

17 SHEprus ynpyro aehopMHUPOBAHHOMN 411 411 05.11 bubmuorexa [JOK
npy>kuHbl. lloTeHnManbHas SHeprus Tena 07.11 https://m.edsoo.ru/ff0c461a
BOJIM3U MMOBEPXHOCTH 3eMIIU
[ToTeHunanbHble 1 HEMOTEHIIUAIBHBIE CUIIBI.

18 CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHIT C 5.11 7.11 BrbmroTexa [IOK

H3MEHEHHEM MEXaHHMYECKOM OHEPIrun

https://m.edsoo.ru/ff0c478c
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CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHUYeCKOH OHEPIrun

19

JlabopaTtopHas paborta «HccnenoBanue cBsizu
paboThI CHJIBI C UBMEHEHUEM MEXaHUYECKOM
DHEPIUH TEJla Ha IIPUMEPE PACTIKEHUS
PE3UHOBOTO JKTyTa

11.11

11.11

20

21

22

KonTponbhas pabota no teme «Kunemaruka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXaHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KUHETHYECKOU Teopuu. bpoyHoBckoe
neuxenue. Auddysus

XapakTtep JBMIKEHHUS U B3aUMOICHCTBUS
YacTHIl BellecTBa. Moien CTpOSHHUsI Ta30B,
JKUJKOCTEH U TBEPABIX TEIl

12.11

25.11

26.11

14.11

25.11

28.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuecTBo BemecTsa.
ITocrosannas ABoraapo

2.12

2.12

24

25

Tennosoe paBHOBecue. Temmneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHenne MKT

3.12

9.12

5.12

9.12

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

26

AOGcomoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETUYECKOW SHEPTUH JIBUYKEHUS MOJIEKYII.
VYpaBuenue Menpeneesa-Knaneiipona

10.12

12.12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

28

3akon JlambToHa. ['a30BbIe 3aKOHBI
JlaboparopHas pabota «MccrnenoBanue

3aBUCHUMOCTU MCIKAY IMapaMCTpaM
COCTOSHUA pa3pCKCHHOTO Ira3a»

16.12

17.12

16.12

19.12
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29 W3ompouieccel B nacabHOM ra3e U ux 2312 23.12 bubmumoreka [IOK
rpaguyecKoe NpeICTaBICHNUE ' ' https://m.edsoo.ru/ff0c570e
BryTpeHHss 3HEeprus TEpMOAMHAMAYECKOU
cHucTe CHOCOOBI €€ U3MEHEHHUS.

30 HCTEMEI U CII bl €€ M3MCHCHUS 412 26.12 bubnuorexa [JOK
KonudectBo Temnotel u pabota. BHyTpeHHSI https://m.edsoo.ru/ff0c5952
SHEPTUsl OJJHOATOMHOIO UJICATBLHOTO Ta3a

bu6mmoreka [IOK
31 Buasl Tennonepenaun 13.01 9.01
A pe https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.
32 KonuuecTBo TEMIIOTHI MpH TEIIONEpeade 14.01 13.01 bubmorexa LOK
. p pestate. ' ' https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
[TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0

33 Y pMOI 50.01 16.01 bubmuorexa [JOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
Heo0 )

34 €0 pilTHMOCTL IIPOLIECCOB B IPUPOJIE 21.01 20.01 bubnuorexa [JOK
BTopoii 3ak0H TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
IT elc KIIJI rermoBoit

35 punnun nevicteus u KI1/] TeruioBoi 2701 2301 bubmuorexa [JOK
MAaIlIAHBI https://m.edsoo.ru/ff0c600a

36 [Muxn Kapno u ero KIT/I 28.01 27.01

37 DKoJoru4eckue npo0aeMbl TEMII0O3HEPTETUKH 3.02 30.01

38 O6o6maromuit ypok «MonekymspHas 4.0 3.02 bubnmnorexa [JOK
¢uzrka. OCHOBBI TEPMOAMHAMUKI ' ' https://m.edsoo0.ru/ff0c6938
KonTponbHas pabota mo Teme

bu6mmorexa [IOK
39 «MonekynsipHas ¢puzuka. OCHOBBI 10.02 6.02
yaaphas ¢ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
[TapooOpa3oBaHue U KOHIEHCALINS.

40 poo0pa3oBaHKe U KOHIEHCAIUS 11.02 10.02 bubnuoreka [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEIbHAS BIIAYKHOC

41 JIFOTHASI © OTHOCHTEIIbHAS BIIAXKHOCTh 25 02 13.02 bubmuorexa [JOK

Bo3yxa. HacelienHslil map

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

TBépnoe Teno. Kpucrammyeckue u

42 amop¢Hble Teraa. AHU30TPONUS CBOMCTB 3.03 27,02 bubnmoreka [JOK
KpucTauioB. JKuJIKre KpUCTaIbl. ' ' https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl

43 [1naBnenue u KpuctayMsanus. Y 1enbHas 4.03 3.03 bubmumoreka [IOK
terutora 1iasienus. Cyonumanms ' ' https://m.edso0.ru/ff0c6708

bu6 OK

44 YpaBHeHUE TEIIOBOro Oajganca 10.03 6.03 nosmoreka L

https://m.edsoo.ru/ff0c6820

45 DneKkTpu3anus Tei. DIEKTPUIEeCKUH 3apsil. 11.03 10.03 bubnnoreka [JOK
JlBa BUIa DIEKTPUYECKUX 3aPAI0B ' ' https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUINEKTPUKH U

46 H(I)DJ'I MIPOBOJHUKHU SaESH COXpaHEHUS 17.03 13.03 bubmorexa LIOK

yHP ' P ' ' https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
BzaumoperictBue 3apsiioB. 3akoH Kymnona.

47 Ilu pAn - y. 18.03 17.03 bu6mmoreka [IOK
TodeuHblil 2JIEKTPUUYECKUH 3apsij https://m.edsoo.ru/ffOc6ced
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

48 ITpuHITATT CYTIEPITO3UITNH DIESKTPUIECKUX 24.03 20.03 Brbmmozexa [IOK

P . yrep . P ' ' https://m.edsoo.ru/ffOc6df2
noJiel. JInauu HanpsHKEHHOCTH
PaGota cuit 31eKTpoCcTaTHueCcKoro moJsl.

49 P 25,03 24.03 bubmuorexa [JOK
ITorennuan. PasHoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHUKY U TUAJIEKTPUKH B

bu6mmoreka [IOK
50 3JIEKTPOCTATHYECKOM IIOJIE. 31.03 27.03
https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
bu6mmorexa [IOK
51 OnektpoéMkocTb. Konnencaro 1.04 31.03
P A P https://m.edsoo.ru/ff0c7126

59 DNEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. 14.04 3.04 bubnmuorexa [JOK
OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa ' ' https://m.edsoo.ru/ff0c72c0

53 JlaGopaTtopHast pabota "M3mepenne 15.04 14.04
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ANEKTPOEMKOCTH KOHIeHCcaTopa"

54

55

56

57

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMUPOBAIBHOTO anmnapara,
CTPYHWHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE IEKTPOIpUOOpOB

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cymectBoBanusl. [locrosaunsiii Tok. Cuiia
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIIAaHHOE COCTMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAHHOTO COSIMHCHHS PE3UCTOPOBY

PaboTa 1 MOIIIHOCTB AJIEKTPHUYECKOTO TOKA.
3akoH Jlxoyna-Jlenua

21.04

22.04

28.04

29.04

17.04

21.04

24.04

28.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 71 OJTHOM (3aMKHYTOI)

aNeKTpudeckon uenu. Kopotkoe 3ambpIkaHue.

JlaGopatopHas pabota «3mepenue 2/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET 0
COIIPOTHUBIICHUS»

5.05

1.05

28.04

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

59

OneKTpOHHas TPOBOAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

6.05

5.05

60

61

DIIeKTpUYECKUil TOK B BakyyMe. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

[MonynpoBoaHUKH, UX COOCTBEHHAS U
puMecHas poBoAUMOocThb. CBoiicTBa p—N-

12.05

13.05

8.05

12.05

05.05

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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nepexojia. [1oaynpoBoJHIKOBBIC TPHOOPHI

DJIEKTPUUYECKUI TOK B pacTBOpax U
paciuiaBax 3J€KTPOJIUTOB.

bu6mmoreka [IOK

62 19.05 15.05
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKUI TOK B Ta3ax. BuG OK
63 CamocTosATENbHBIN U HECAMOCTOSATEIbHBII 20.05 19.05 nosmorexa L
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1nasma
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
64 npakTHdeckoe npuMenenue. [Ipasuna 20.05 22.05 bubmorexa HOK
P P P ' ' https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011acCHOCTH
. bubnuorexa [JOK
65 06006 9 26.05 26.05
OOIIHOTIMH YPOT (ICKIPOATHAMMKD https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme
66 «BJIGKTpOCTaTI:IKa. [TocrosanHbIN 26.05 26.05 bubnuorexa [JOK
JJIEKTPUYECKUN TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsublit ypok. KonTpoibsHas pabora no 2705 29 05 bubnnorexka [JOK
TeMe "DnexkTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maommi ypok mo 2705 29 05 bubnmnorexa [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gmsuka, 10 krace/ Makumes I'.4., byxosues b.b., Corckuit H.H.; mon
penaknueii [lapdentreBoit H.A. AkumonepHoe o61ecTBo «3maTenscTBo

«IIpocBenieHue»

METOJAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
YHuBepcagbHble MOypoUYHbIe pa3padboTku no ¢usuke, 10 kinacc, Boakos B.A.

Mocksa "BAKO"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

infourok.ru
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