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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» 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 YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHUsl, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenmera « Du3nkay 1o rojgaM oO0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
W3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI IPU BBITMIOJIHEHUU UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu Ijis ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupOBaHUE MPEICTABICHUM O CTPYKTYpHBIX YPOBHSIX MAaTe€pHUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTHYECKUMU ITPOOIeMaMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX SKOJOTMYECKUM 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 OOLIEeTro
oOpa3oBaHusl SBIAIOTCS (hU3MUEeCKue Teopuu ((pOpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3aldyd SKCIEPUMEHTAIbHOU AESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UMKA — OTO HKCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPAaTOPHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHMCOK YUYCHHYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKW, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa3oBaTeNpHOrO IMpoliecca MCXOAS U3 OCOOEHHOCTEW IUIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJISIFOTCS 33Ja4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh N3YUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpPOBHE CpEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBJIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pynOBaHHE IS YUYCHHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, @ TaKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHs OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE WX HHTEIVICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUPOBaHUE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMmMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

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

JlocTrxeHne 3TUX lenei 00ecreynBaeTCsl pelieHneM CIeIyIONNX 3a1a4 B

mporiecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIpPHYIO  (M3HKY, OJJIEKTPOJAWHAMHUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMmupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znueckol MOAENbI0, 3a/Jad, MNOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U IPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH AJIi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
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
OPAKTUUECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YUWUTEIb JEJNaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

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

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

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

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

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

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwkeHWe. [[BWKeHWE  MaTrepualbHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpe/Iayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TIOJ yrioM K TOPU3OHTY U
TOPU30HTAIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectr. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbca Tella. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. MoAenum CTpOEHHUsI Tra30B, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekysa. Konnyectso Bemecrsa. [loctositnnas Asoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcanbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U CTIOCO0BI €€ n3meHeHus. KonmmuecTBo TemioTel U padoTa. BHyTpeHHs s
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOTO 3aKOHA TEPMOJMHAMHUKHU K u3ompoiieccam. ['padudaeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBIX MamuHax. KoadduimerT monae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OneiT Mo anauabaTHOMYy pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoowvl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHBI map. YaelbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHM30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcCTayuIM3anus. Y aefibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYCHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenue npu MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenue HarpeBanus U MaBJIeHUs] KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHUIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHUKH, OUAIEKTPUKUM W TOJYHPOBOAHUKHA. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKUN 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYyNEPHO3UILIUHA ANEKTPUUYECKUX Mojel. JIMHUM HanpsyKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  anektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoieiicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXKAY HUMU U JUAJIEKTPUUYECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaNIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoHn Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIpSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHS] LHAJIWMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (hakT, rumores3a, (Qunueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CHUCTEMBbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Du3nka» Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTH TOCTHUKEHUE CICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOro npeaMera «Pu3nKa» J0IKHBI
OTpaXaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIeCTBa, PacCIIMPEHUE >KU3HEHHOTO
ONbITA W OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOU JICSITEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUKU 00YYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYETOBEYECKMX T'yMaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONM OpPTaHU3AIINHY;

YMEHHUE B3aMMOJEHCTBOBATH C COIMAIIbHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMH U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IATPUOTHYECKOTO0 BOCTIMTAHMA:



chOpMHPOBAHHOCTh POCCHICKOM rpaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OpUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsi 3CTETUKY HAYYHOI'O TBOPUECTRBA,
npuUCyIero pU3nyecKoi HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3iu4HbIM cdepaM MpodhecCUOHATBHOU NEATeIbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyay1ieit mpodeccun U peam30BbIBATh COOCTBEHHBIEC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(bU3MKY HA IPOTSHKEHUU BCEH JKU3HH;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh JKOJIOTMYECKOM KYJIbTYpPbl, OCO3HAHHUE TJIO0ATBLHOIO
XapakTepa SKOJOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIIECTBICHHUE JICUCTBUN B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacuIMpeHre OmbITa JEATEbHOCTH AKOJOTHMYECKON HampaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKe;

7) HEHHOCTH HAYYHOT'O MO3HAHUS

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTU HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IpOIECCe
u3ydyeHus:  (U3UKU  OCYIIECTBIISTH  MPOCKTHYHD U HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
Bba3oBble JJornueckue a1eiicTBUA:
CaMOCTOSITeIbHO  (OPMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;



OTIPENETATh LENU JEeATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTH M TIPOTHBOpPEYMsT B paccMaTpUBaeMBbIX
(U3NYECKUX SIBICHUSAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIIHXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJIBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

BJa/J€Th HAYYHOM TEPMHHOJIOTHEH, KIIOUYEBBIMU IMOHATHUSAMU U METOJAMHU
bu3nYecKoil HayKH;

BJIa/IETh HAaBBIKAMH Y4eOHO-MCCIIEA0BATEIBCKON U MPOSKTHOW ACSITENIbHOCTU
B 00y1acTU (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MYECKOTO COJACp)KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB MO3HAHUS;

BJAJE€Th BUAAMU JIEATEIBHOCTU 110 IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
WHTEPIIPETAlliY, MPeoOpa30oBaHUI0 W TPHUMEHEHUIO B PAa3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
JESITEIbHOCTH, B TOM YHUCJIC TIPH U3YUCHHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (QU3MKEe B MPAKTUYECKYIO 0OIacTh
KU3HECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI ¥ PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIC PELLICHMUSL.

Pabora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMH MOJIy4YeHHUs MHPOpPMAIUU (PU3UUECKOTO COJEpKaHUs U3

UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH MOWCK, aHaJu3,



CHUCTEMAaTH3alMI0 U WHTEPIPETAlni0 WHPOPMAIMU Pa3IMYHBIX BHUIOB U (opm
NPECTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeACcTBa  WHQPOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHH3AI[MOHHBIX
3ajady Cc CcOONIOAEHHEM TpeOOBAaHMM DJPrOHOMHKHM, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcocOEpexeHHsl, TMPaBOBBIX M JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJICpX)aHHUS B Pa3IHYHBIX (dopMaTax ¢
y4€TOM Ha3Ha4eHUsI THPOPMALIUH U LEIEBON ayAUTOPHUHU, BBIOMPAs ONTUMAIbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

OCYIIECTBJISITh  OOIllEHHE Ha ypokax (U3UKM HW BO BHE-YPOUHOMU
JESITEbHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyalluid UM  CMST4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHUSI C HMCIOJIb30BAHHEM
SI3bIKOBBIX CPE/ICTB;

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBUIYATHHOM
paboTHI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh II€IM  COBMECTHOM  JESTEeIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

OIICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKIOTO y4YaCTHUKA KOMAaHIbl B
OOIIUiA pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE TIPOCKTHI, OILICHMBAaTh UJEHW C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITMATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE TelCTBUS
Camoopranusanms:
CaMOCTOSITEJIbHO OCYIICCTBIISATh MO3HABATEIBHYIO JIEITEIHHOCTh B 00JIaCTU
(GU3UKM W aCTPOHOMHH, BBISBJIATH MPOOJEMBbI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHEIC 3a/a4H;



CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KAYECTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThI C YUETOM MUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OIICHKY HOBBIM CHUTYaIIHIM;

pacIIMpsATh paMKH y9€OHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MPEATOYTECHU;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBATh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO J3PYAUIIMA B 00JacTu
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHBHI B NIESTECIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICCTBUM M MBICIUTENBHBIX TMPOIECCOB, HX pE3yJbTaTOB U
OCHOBAHHUII;

MCIIOJIB30BaTh NMPUEMBI peduieKCUM IJis OLICHKU CUTYyallud, BHIOOpa BEPHOIO
pelieHus;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMATH PEHICHUS MO HUX
CHIKEHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIM3Ee pPEe3yIbTaTOB
JEATEIIbHOCTH;

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTryMEHTBhl JPYTHUX TIPU aHAU3€ pe3yJIbTaToB
JeATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OITUOKH.

B mpouecce nOCTHXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPAMMBI
no (Qu3MKe i1 ypPOBHS CpeaHEro ooOImero o0pa3oBaHUs y OO0y4YaroOmUXCs
COBEPIIIECHCTBYETCS AMOIUOHAJILHBIN HUHTEJJICKT, MIpeoJIararoIui
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOW AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHUS, BKJIOYAIOIIEIO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCI K
AMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOIIEH CTPEMIICHUE K JTOCTHKEHUIO LIENIH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATH HMCXOJS W3 CBOMX
BO3MOKHOCTEM;



IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpH OCYIIECTBICHUH OOIIEHHs, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOILICHUS
C IPYTUMHU JIIOJbMH, 3200 TUTHCS, TPOSBIISITh HHTEPEC U pa3peliaTh KOHOIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M
TE€XHOJIOTUH, B MPAKTUYECKON JCATEIBHOCTH JIOIEH;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
MaTepHuaibHas TOUKa, MHEepIMaIbHasl cCUCTeMa OTCU€Ta, abCOTIOTHO TBEPOE TEIIO,
UJCaJIbHbIN ra3, MOJEIN CTPOEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pelIeHUH (PU3NIECKUX 3a/1a4;

pacno3HaBath (GU3UYECKHUE SBICHUS (MPOLECCHhI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWe TeJ, IBWIKEHHWE 10 OKPYXHOCTH, HHEPIIHS,
B3aUMOJIeHCcTBUE Tel, Nuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl TPU HAIPEBAHUH (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCAlMs, IJIABJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIKHOCTh BO3/lyXa, OBBIIICHUE JJaBJIICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECcCax,
AIEKTPU3ALUS TEJ, B3AUMOJCICTBUE 3aPs/I0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKHE BEIUYHHBI:
KOOpAWHATA, MyTh, MEPEMEILIEHUE, CKOPOCTh, YCKOpPEHHE, macca Teja, Ccuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABUIHHO TPaKTOBATh
(U3UYECKUIT CMBICT MCIOJIB3YEeMbIX BEIMYUH, MUX OOO3HAYCHMS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

OMMUCHIBATh M3YyUYECHHBIE TEIUJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Yysl (U3MYECKME BEJIWYMHBI: JaBJI€HUE Tra3a, TeMIlepaTypa, CpeaHss
KUHETUYECKAs! HEPTUsl XaOTUYECKOTO JBHMXKEHUS MOJIEKYJ, CPEAHEKBAIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSsI JHEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO MEWCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT HCTIOJIB3YEMBIX BEIWYWH, WX



0o0O3HAaUeHUsS W EAWHUIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIMUNHAM;

OMMHCHIBATHh U3YUYCHHBIE JICKTPUUECCKUE CBOMCTBA BENMIECTBA M DJICKTPUUCCKHE
sBJICHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYUHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TMOJISA, MOTEHIMAJ, Pa3HOCTh MMOTEHIMAJIOB,;
IpU OMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3WUECKHA CMBICI HCIIOIh3yEMBbIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JAHHYI0 (U3UYECKYIO BEJIUUYHUHY C APYTUMH BEIMUYUHAMY;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BcemupHoro Tsarorerus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPAaHEHHUS WMITYJIbCa,
MPUHITUN CYTIEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHENH KMHETUYECKON PHEPTUU TEIIOBOTO JABUKEHUS MOJIEKYII C
a0COJIIOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3audaTh YCJIOBHs MX OE30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUM, MPU ITOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 TMPEIOKEHHOTO O0OPYIOBaHUS, IMPOBOIUTH OMBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTUMAJBHBINA CIOCOO M3MEPEHUS M HMCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKHMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpOBaTH PE3yIbTaThl TMOTYYECHHOW 3aBUCHUMOCTH (PU3NYECKUX BEITUYHH B
BU/JIe TAOJIUIl ¥ TPpa(hUKOB, J€NIaTh BEIBOABI IO pe3yIbTaTaM UCCIICI0BAHNUS,

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3314



BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpO Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIB30BaTh  MpPU  PEIIEHHH  Y4eOHBIX  3aJa4  COBPEMEHHBIE
WH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPEJICTABJICHUS YYEOHOW M HAy4YHO-TOMYJISIPHON MH(POpMAIMU, MTOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH()OPMALINIO;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0O MHUpPA, B PpPa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpHU OOpAIEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TpyNIbl, PALUOHAIBHO pacHpeleisiTh OOS3aHHOCTH U
IUIAHUPOBATH JESTEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.

K konmy oOyuenus B 11 kiacce mpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOW NEATEIBHOCTU JIFOJEU, LEJIOCTHOCTh U E€HUHCTBO
(bu3MYeCcKoi KapTUHBI MUPA,

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEIIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECYHBIM UCTOYHUK CBETA, siAECpPHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PEHIeHUH (PU3MYECKHX
3ajay;

pacro3HaBath (pu3nUeckue ABJICHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKHN U KBAaHTOBOW (PM3UKHU: AJIEKTPUUECKasl TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBME MAarHUTHOTO TIOJdS Ha
IPOBOJAHUK C TOKOM U JBIKYIIUHCS 3apsi, 3JIEKTPOMarHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
untepdepennus, audpakuus W TONAApU3AIMS  CBETa, JHNCIEPCHS  CBETa,
dboroanekTpudeckuii 3gdext (hoTodrddhexT), cBeToOBOE AaBieHNE, BOSHUKHOBEHUE



JUHEHYATOrO0 CIEeKTpa aToMa BOJOPOJA, C€CTECTBEHHAs W HMCKYyCCTBEHHAs
PaOaKTUBHOCTH;

OMMCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHEIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIIEKTPOMArHUTHBIE $IBJIICHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBIL:
IEKTPUUCCKUI 3apsil, CHJa TOKa, JJICKTPUUECKOE HAMNPSIKCHHE, DIICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, 3JICKTPOJBIDKYIAs Cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrepa, cuia JlopeHua, MHIYKTUBHOCTD
KAaTYIIKW, SHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ U 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M Cuia TOoKa B MpoIecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoOJIeOaHWU, (OKYCHOE pACCTOSHHUE U
ONTHYECKas CWJia JIMH3BI, MPU OINHUCAHWH TPABUIBLHO TPAKTOBATh (HHM3UUECCKUI
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OOO3HAUYCHHS U EIAUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITMIMHAMU;

ONKCHIBATh HW3Y4YEHHBIC KBAHTOBBIC SIBJICHUS W MPOIECCHI, HCIOJB3YS
bu3MYeCcKue BEIMYHMHBI: CKOPOCTh J3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, TPU OMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICI
UCITOJIB3YeMBIX BEJMYMH, WX OOO3HAUEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEIWYWHY C JPYTHUMH BEJIUYMHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUUNHBIL

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YS (PU3MUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeILHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHIYKITUU, 3aKOH TMPSIMOJUHEHHOTO PaclpOCTPaHCHHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa g Gortorddexra,
3aKOH COXPAHECHHS JHEPrUH, 3aKOH COXPAHCHUSI HMMITYJIhCA, 3aKOH COXPAHCHHSI
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHCHHMS MacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHBHOTO pacraja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 WCCIICIOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C HCITOJIB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPCHUH: TIPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbOopMyIHpPOBATH BHIBOIHI,



OCYILECTBIATH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3UUYECKUX BETUYHH, TPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH C HCIIOJIb30BAaHUEM
OpSIMBIX M3MEPEHMM: NpU STOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, enaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

co0ro1aTh MpaBuia 0€30MacHOrO TpyJa MPHU IPOBEICHUM UCCIECJOBAHUNA B
pamMKax Yy4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM U IPOEKTHOM
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCHOJIB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAcCUEThl M OLIEHUBATh PEaJIbHOCTh
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YYCOHOW M HAYYHO-TIOMYJISIPHON HMH(POPMAIINH, TTOTYIYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATh MOJIy4aeMyto HH(OPMaLIUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310POBbS M COOJIIO/IEHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TpYyIIE C BBIIOJHEHUEM Pa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpyHNbl, PAaLUOHAIBHO paCHpPEleNiaTh OOSA3aHHOCTU WU
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJI€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PacCMaTpUBAaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 1 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 1
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica d L https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika o 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 8 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 26
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 7 1
TEOpUH https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHMSI BELLIECTBA. bubnnoreka [JOK
3.2 4 1
@da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
3.3 OCHOBBI TEPMOJUHAMUKHI 6 1 bubmmorexa LOK

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
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Hroro no pazneny 17
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK

41 IIeKTpOCTATHI o https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 14 bubnmoreka [JOK

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

Hroro mo pazueny 23

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpouabubie IlpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmorexa HOK
" A 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPYXKArOIIeTr0 MUpa
MexaHn4eckoe ABUKEHUE.
2 OTHOCUTEIBHOCTh MEXAaHUYECKOTO 1 bubmorexa HOK
05.09.2023  https://m.edsoo.ru/ff0c3508
JIBHDKCHHSL.
3 CrocoObI OITUCAHUS JIBHIKCHUS. 1 bu6mmoreka [IOK
Tpaekropus. Ilyts. Ilepemerienue 11.09.2023  https://m.edsoo.ru/ff0c33e6
4 PaBHOMepHOE NpsAMONHMHENHOE 1 bubnuoreka [IOK
JIBIKEHHUE 12.09.2023 | https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE MPAMOIMHENHOE 1 bubnuoreka [IOK
JIBUKEHUE 18.09.2023  https://m.edsoo.ru/ff0c372e
5 Pemenue 3amau "PaBHOyCKOpEHHOE 1 bubnuoteka [JOK
IBHKeHHne" 19.09.2023 | https://m.edsoo.ru/ff0c41a6
7 CBoOogHoe majieHue. Y CKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHUSA 25.09.2023 @ https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe NBIKEHUE.
8 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa HOK
P 26.09.2023  https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
9 Kunemartunka aGCcomOTHO TBEPAOTO 1 bubnmuotexa [JOK
tena. Pemenue 3aqau 02.10.2023 | https://m.edsoo.ru/ff0c6938
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KonTponsHas padora Ne 1 " OcHOBEI

1
0 KAHEMaTUKU" 03.10.2023
[IpuHnMT oTHOCKUTENBHOCTH [ anumest.
11 HMuepnuanbHble CHCTEMBI OTCUETA bubmorexa [IOK
p HV ’ 09.10.2023 = https://m.edsoo.ru/ffOc3be8
IIepsriit 3ak0H HproToHA
Macca tena. Cuna. [Ipunun
12 cynepno3uiuu cuil. Bropoii 3akoH bubmorexa [JOK
yrep " ) P . 10.10.2023  https://m.edsoo.ru/ffOc3be8
HeroToHa iy1st MaTepuaibHON TOYKH
13 Tperuii 3akon HproToHa 111 bubnuorexa [JOK
MaTEepUAIbHBIX TOYEK 16.10.2023  https://m.edsoo.ru/ffOc3be8
bu6mmoreka [IOK
14 P " H "
emeHue 3a1a "3axoxpt HpioToRa 17.10.2023  https://m.edsoo.ru/ffOc6708
3akoH BceMUpHOTO TsaroTreHus. Cuna
15 TsoKecTu. IlepBasg kocMuueckas bubmmorexa [IOK
- P 23.10.2023  https://m.eds00.ru/ff0c3d00
CKOPOCTb
16 Cuina ynpyroctu. 3akoH ['yka. Bec bubnuoteka [JOK
Tela 24.10.2023 | https://m.edsoo.ru/ff0c3el8
JlaGopaTtopnast pa6ota Ne 1
17 "N3ydenne ABUKEHUS TeJa 10 bubmmorexa LOK
1 H,, 07.11.2023  https://m.edsoo.ru/ff0c5¢c36
OKPYKHOCTHU
Cuna tpe . Kon e €HUSL.
18 Cﬁia ZﬁnHI;:MBJIeSMq:{HrIII HH Hizielzil Bubmorexa ITOK
p P 13.11.2023 = https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH WU rase
" " bubnmnoreka [JOK
19 Peurerme saza "Crtbl B npHpoae 14.11.2023  https://m.edsoo.ru/ff0c64d8
Mmnynnc MaTepruaabHOM TOUKH,
20 CI/ICTZMLI mare pI/IaJ'ILHLIX TOUYEK bubmmorexa LOK
p ' 20.11.2023  https://m.edsoo.ru/ff0c43d6

Nmnynbe cuibl. 3aKOH COXpaHEHUs
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HUMITYJIbCA. PeaktupHOE JBUXKCHUC

21

22

23

24

Pemenue 3amay "3akoH coxpaHeHUs
umnyisca'

PaboTta 1 MOITHOCTB CHIIBI.
Kunernyeckas sneprus
MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTUU

[ToTeHManbHas YHEPTHUS.
[ToreHunanpHas SHEPTUS YIIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
[ToTeHmanpHas YHEPTUs Teaa BOIU3U
MOBEPXHOCTU 3eMJIU . 3aKOH
COXpaHEHHUS SHEPTHH B MEXAHHKE.

Pemenue 3agau "3akoH coxpaHeHUs
SHEpPruu B MexaHuke"

21.11.2023

27.11.2023

28.11.2023

04.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

25

JlaGopaTtopHas pabota Ne 2
"N3y4yeHne 3aK0Ha COXpaHEHUs
sHeprun"

05.12.2023

26

27

28

KonTponbHas padbora no teme
«/lunamuka. 3aKOHbBI COXpaHEHUS B
MEXaHUKE

PaBHoOBecue ten. YcnoBus
paBHOBECHUS Tel

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nswxenue. Auddysus

11.12.2023

12.12.2023

18.12.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

29

Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.

19.12.2023
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Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

Wneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

30 ypaBHeHue MKT 25.12.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

31 CpeHEl KHHETHYECKOM SHEPrUuun bubnnoreka [HOK
JIBUKEHHUS MOJIEKYJ1. Y paBHEHHUE 26.12.2023  https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

32 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI 08.01.2024
JlaGopaTtopHnast pabora

33 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpaMH COCTOSHUS 09.01.2024
Pa3peKeHHOTr0 raza

34 H3onponecchl B ACATBHOM ra3e U X bubnuoreka [IOK
rpaguyeckoe npeICTaBIeHNUE 15.01.2024  https://m.edsoo.ru/ff0c570e

35 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u Kurenue 16.01.2024  https://m.edsoo.ru/ffOc63b6
TBépnoe Teno. Kpucrammueckue n
amop(HbIe Tera. AHU30TPONUS

36 CBOI‘I/’IQ(()I”)FB KpPUCTAJLJIOB. )KTIfﬂKHe bubmmorera [TOK

22.01.2024  https://m.edsoo.ru/ff0c65f0

Kkpuctayibl. CoBpeMeHHBIE
MaTepuabl

37 KontponbHast padora Ne 3
"MonekynsipHast pusmka" 23.01.2024
Buyrpennss sneprus

38 Tepyl\:(I:JIHHaMqufKoﬁ CHUCTEMBI U bubnnorexa [IOK

29.01.2024  https://m.edsoo.ru/ff0c5952

CcIIoco0bI €€ n3Menenns. KonmnuectBo
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TEIUIOTHI U paboTta. BayTpeHHss
9HEPTUsl OIHOATOMHOT'O UEaTBHOTO
rasa

39 KonnuecTBo TENnoThl. YpaBHEHUE bubnunoreka [HOK
TETIOBOTO Oananca 30.01.2024  https://m.edsoo.ru/ff0c6820
40 IlepBblii 3aKOH TEPMOAMHAMUKHU U €T0 bubnnoreka [HOK
IIPUMEHEHHE K U30MpoLeccaM 05.02.2024  https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mpoiieccoB B
41 npupoe. Bropoii 3akon bubmorera [JOK
PHpOJE. BTOP 06.02.2024  https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
42 ITpunnun nevicrBus u KII/ TermoBoi bu6mmoreka [IOK
MaIlIUHbI 12.02.2024 = https://m.edsoo.ru/ff0c600a
" " bubnnoreka [JOK
43 Pemterine sanas " epMozuIaMiKa 13.02.2024  https://m.edsoo.ru/ff0c5c36
44 KonTponbnas pabota Ne 4
"TepmonuHamuka" 19.02.2024
DneKTpu3anus Teia. INeKTPUIECKUN
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmorexa OK
DAL A P 20.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsioB
B3aumoneiicTBue 3apsiioB. 3ako
46 K nl/(l)ﬁaHTPcI)qTelill/II{Hﬁ F;?;K: I/qucznﬁ bubmorexa HOK
Y ' P 26.02.2024  https://m.edsoo.ru/ff0c6ces
3apsi
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
47 noJist. [IpuHnun cynepnosunyu bubnuoreka [IOK
AJIEKTPUIECKUX ToJIeh. JImHum 27.02.2024  https://m.edsoo.ru/ffOc6df2
HaINPsKEHHOCTH
48 [Tone Toyeunoro 3apsaa u mapa. bubnnoreka [JOK
[IpuHnun cynepno3unuu nojieu 04.03.2024  https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6a50

HpOBO[[HI/IKI/I W JUDJICKTPHUKU B

bubmuorexa [JOK

49 ICKIPOCTATITSCKOM LOTE. 05.03.2024  https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IPOHUIIAEMOCTb
50 [Torennuman 3neKTpOCTaTUYECKOTO bubnnoreka [HOK
noJist. Pa3HOCTh MOTEHIIMATIOB 11.03.2024  https://m.edsoo.ru/ffOc6bcc
N bu6mmoreka [IOK
51 C) .K
FIEKTPOSMEOTTE. ROHACHEATOP 12.03.2024  https://m.edsoo.ru/ff0c7126
" " bu6mmoreka [IOK
52 Pewerie sazas "IneKTpoctatiia 18.03.2024  https://m.edsoo.ru/ff0c6f00
53 KonTtponsnast padora Ne 5 bubnuoreka [IOK
"DnekTpocTaTuka" 19.03.2024  https://m.edsoo.ru/ff0c72c0
DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
54 cymecTtBoBaHus. [10CTOSHHBII TOK.
Cwuia Toka. Hamnpsioxenue. 01.04.2024
CornpoTHuBiICHHE.
55 3akoH OMa JJ1 y4acTKa LEeMH.
3aKOHBI COEJUHEHUS TPOBOIHUKOB 02.04.2024
JlaGopaTtopHnast pabota Ne 4
56 «M3yueHne cMemaHHOTO COCTMHEHUS bubmorexa [JOK
08.04.2024  https://m.edsoo.ru/ffOc74f0
PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnmnorexa [JOK
Toka. 3akoH Jlxoyns-Jlenna 09.04.2024  https://m.edsoo.ru/ff0c7838
3akoH OMa 1J1s TOJTHOM (3aMKHYTOM )
anekTpudeckoii enu. Koporkoe
58 3aMbIkanue. Jlaboparopras padota bubmmorexa [JOK
) paTopuai p 15.04.2024 = https://m.edsoo.ru/ffOc7ae0
«3mepenne DJ1C ucToOUHMKA TOKA U
€r0 BHYTPEHHETO COMPOTUBIICHHS
59 ®poHTanbHas 1aboparopHas paboTa bubnuorexa [IOK
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https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Ne 5 "Usmepenue DC u 16.04.2024  https://m.edsoo.ru/ff0c8a8a
BHYTPEHHETO CONPOTUBIICHUS
HMCTOYHHKA TOKa"
60 Pemenue 3amxau "DnexkTpudeckuii Tok" bubmmorexa [JOK
22.04.2024  https://m.edsoo.ru/ff0c88be

61 Kontponbnas padora Ne 6 bubnnoreka [HOK
"OnexkTpuueckuii Tok"" 23.04.2024  https://m.edsoo.ru/ffOc8c56
DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX

62 METaJIJIOB. 3aBUCUMOCTD
COTIPOTHUBIICHUS METAJIIIOB OT 29.04.2024
Temreparypbl. CBEpXIIPOBOAUMOCTh
[ToynpoBOoTHUKH, UX COOCTBEHHAS U

63 pUMecHasl IpoBOAUMOCTh. CBOMCTBa bubnuorexa [JOK
p—n-nepexona. 30.04.2024  https://m.edsoo.ru/ffOc84ae
[TomynpoBOIHUKOBBIE TPUOOPHI

64 DNEKTPUIECKHIA TOK B BAaKyyMe.

CBoiiCTBA 2JIEKTPOHHBIX ITYYKOB 06.05.2024
DNEKTPUYECKHU TOK B PaCTBOPax U

65 pacruiaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHYECKAS JUCCOIIHAITHSI. 07.05.2024 @ https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKHU TOK B ra3ax.

66 CamocTosiTenbHbIN U bubnmoreka [JOK
HECaMOCTOSITEIIbHBINA pa3psi/l. 13.05.2024  https://m.edsoo.ru/ffOc84ae
Monnus. [Tnazma
DnexTpuuecKkue mpruOopsl U

67 YCTp0§CTBa U UX l'II)paKTFI)/I‘{eCKOG bubmmorexa LIOK

14.05.2024  https://m.edsoo.ru/ffOc86fc

IMPUMCHCHHUC. HpaBI/ma TCXHHUKH



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

0€e30I1aCHOCTH

68

PesepBHbIil ypok. O6001maronuii ypox
no reMam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

20.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Gmsuka, 10 krace/ Makumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penaknueii [TapdentseBoii H.A., AkunonepHoe o6mecTBo «3marenscTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Junaktnueckue marepuansl. Ouznka. 10 kimacc. Mapon A.E., Mapon E.A.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

POII, M3III, JIHeBHUK.pY



