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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMMebl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpernojilaBanusi yueOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTreibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1o rojgaM oOoydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IkoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yoInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3UUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesisieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS HOBBIX MAaTepHalOB C 3aJaHHBIMUA CBOMCTBAMHU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUU MPUMEHSTH
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3WKu i ypOBHS CpemaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopui. Benymum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUSA DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (PU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, Uil ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEeSTENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYarolUXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OpATOPHBIX pPaboT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
pakTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS Y4YaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOs W3 OCOOCHHOCTEW TUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmieumBaeTcs  OBJIAJICHUE
OoOyYaroImMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO IPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PENIEHUIO PACUYETHBIX MU Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 171st pacuy€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YYEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH Kak M3 OJHOIO pasjeia Kypca, TaKk U MHTETpUpPYs 3HAHUS M3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3HKM WIM B YCIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXoauMoe J1abopaTopHoe O0O0OpYyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKe YUCHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHuEe (OpPMHUpPYETCSI B COOTBETCTBUH C
MPUHITUIIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHHA W TPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHUH.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIODKHBI OBITH IMOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIIMU U3y4Y€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

o (dopMmupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYaloIUXCS K HaydHOMY
W3YYCHUIO TPUPONBI, PA3BUTHE HMX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (POpMUPOBaHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4CHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTmxeHne 3TUX 1ene oOecreynBaeTCsl pelieHneM CIEeIyIOMMX 3a1ad B

mpoliecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckol MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aIeKBaTHON YCIOBUSIM 3a/1a4U;

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

e OBJIaJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHMSI U MPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

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

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCS PEKOMEHJOBAaHHBIM, YUWUTEIb JEJNaeT BBIOOp
poBeNeHusT J1adOpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

®usuka — Hayka o npupoae. Hayunble MeToAbl MMO3HAHUS OKpyKaromero mupa. Poinp skcnepumeHTa U TEOpHUH B
IpolLiecce MO3HAHUS PUPOJIbI. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue GU3NYECKUX SIBICHUN U mpoiieccoB. Hayunsie runoressl. @U3ndecKue 3aKOHbI U TEOpHUH. [ paHHUIIbI
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIIMI COOTBETCTBUSL.

Ponb n MecTo (pu3MKU B (POPMUPOBAHHWU COBPEMEHHOW HAayYHOH KapTHHBI MHpa, B NMPAKTUYECKOW JEATEIBHOCTH
JIIOJICH.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBBIE UBMEPUTENbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JaTUUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe BHKeHHE. OTHOCUTENBHOCTh MEXaHNYECKOTO ABMKEHUA. Cucrema orcuéra. TpaekTopus.

[Tepemenienne, CKOpPOCTh (CpenHss CKOPOCTb, MCHOBEHHAas CKOPOCTb) M YCKOPEHHE MaTepualbHOM TOYKH, HX
IIPOEKIIMM HA OCH CUCTEMBI KOOpAUHAT. CI0KEHUE NEPEMEILIEHUN U CIIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABMXeHue. ['padvku 3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH,
YCKOPEHMS, IIyTU U NEPEMEILICHHS MaTEPUAIIBHON TOUKH OT BPEMEHHU.

CBobosHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe naBwxkeHue. JIBH)KEHHME MATEPUATIBbHOW TOYKM 10 OKPYXHOCTH C IOCTOSSHHOM IO MOIYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas ckopocTk. Ileproa u yactora oOpamenus. LleHTpocTpemMuTebHOE YCKOPEHUE.

TexHHUecKue yCTpoMCTBAa U MPAKTUYECKOE MPUMEHEHHE: CIUJAOMETp, JBM)KEHHE CHApSJOB, LIETIHbIE U PEMEHHBIC
nepeayn.

Jlemoncmpayuu



Mopenb cucTteMbl OTCYETA, WILTIOCTPALUs KHHEMATHYECKUX XapAKTEPUCTUK ABUKCHUS.

[TpeoOpa3oBanue ABMKEHUN C UCIIONIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue nBm>xeHus Teia, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

H3mepenune yckopeHus CBOOOHOTO MaCHHUS.

Hampasnenue ckopocTy IpyU IBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO IBH>)KEHUS € LEIIBIO ONPEIEIICHAS] MTHOBEHHOM CKOPOCTH.

HccenenoBanre COOTHOLIEHUSI MEXIY IYTSAMH, NMPOMACHHBIMH TEJIOM 3a IOCIEAOBATEIbHBIE PABHBIE MPOMEKYTKH
BPEMEHH IIPU PABHOYCKOPEHHOM JABMKEHHH C HAYAJIBHOW CKOPOCTHIO, PABHOM HYJIIO.

W3ydeHne NBUKEHUS [IapyKa B BA3KOU KUIKOCTH.

N3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnmn otHOcuTenbHOCTH ['anunes. [lepBoiit 3akoH HeroToHa. IHEepnanbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoii 3akon HeroToHa 1151 MatepruanbHON TOUKH. TpeTuil 3aKkoH
HproTona /1 MaTepuaIbHbIX TOYEK.

3akoH BceMupHOro tarorenus. Cuia tsoxectu. IlepBas kocMudeckas CKOpOCTb.

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

Tpenne. Buasl Tpenust (mokosi, ckoybxeHusi, kauenusi). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUS CKOJIbKEHUS U
cuiia TpeHus nokost. Koagguuuent tpenus. Cuna conpoTUBIICHUS IPU JBUKEHUH TeNa B KUJAKOCTH WU Trase.

[ToctynarenbHoe 1 BpaliaTeabHOE ABMXKEHNE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [lineqo cuiibl. Y CnoBUs paBHOBECHS TBEPAOIO TENA.

TexHuyeckue ycTporucTBa M NPaKTUIECKOE MPUMEHEHHE: OAIINUITHUKN, TBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepLHH.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3axkoH HproToHa.



N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuyenue nBuxeHus1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIUX B IPY>KUHE U PE3UHOBOM 00paslie, OT X Jeopmariuu.

HccnenoBanne yCcioBUA paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3akonwvl coxpaneHus 6 mexanuxe

Nmiynbe mMaTepuaibHOM TOYKHU (Tesa), CUCTEMbl MaTEpPHAIbHBIX ToueK. MMIynbC CUIIBI M U3MEHEHHE HMITYJIbCa
TeJa. 3aKOH COXPaHCHUS UMITYJIbCa. PEakTUBHOE IBUKECHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckas 2Heprusi MaTepraibHON TOUkH. Teopema 00 M3BMEHEHHH KHHETUYECKON YHEPTUH.

[ToTenmuanbHas sueprus. [loTeHnmansHas sHeprus ynpyro n1eopMUpOBaHHON MPYXUHBL. [loTeHIManbHas sHeprus
Tesa BOJIM3U OBEPXHOCTH 3€MITH.

[ToTeHuMaIbHBIE U HEMOTEHIMAIbHBIE CHIIbl. CBsI3b PabOTHl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHUEM MEXaHHYECKOM
SHEPTUU CUCTEMBI TEJ. 3AKOH COXPAHECHUS MEXAHUYECKOW SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOMCTBa U MPAKTUUECKOE TPUMEHEHUE: BOJIOMET, KOINIED, MPYKUHHBIN MTUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBH)KECHHUE.

[lepexoa MOTEHIIUATEHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuenne abCOMOTHO HEYNIPYTOro yiapa ¢ MTOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MAasTHUKOB.



HCCJ’I@I{OB&HI/IC CBi3HU pa6OTBI CHJIBl C HM3MCHEHMEM MEXaHUYECKOHN OQHCPrun TCJIa Ha IIPHMCPE PACTAKCHUA
PE3UHOBOTI'O KI'yTa.

Pasznea 3. MonexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE IOJIOXKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUU U MX OIBITHOE 000CHOBaHME. BpoyHOBCKOE JABM)KEHUE.
Huddysus. Xapakrep ABMKCHHUS U B3aUMOJICHCTBHUS YaCTHUIl BellecTBa. MoAeNu CTPOCHHUS T'a30B, )KUIKOCTEH U TBEPIBIX
TeNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u pa3mepbl Mosiekyn. KonndecTBo BelecTna.
[ToctrostnHass ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Llenbcus.

Mopnens wnaeanpHoro rasa. OCHOBHOE YpPaBHEHHE MOJEKYJSIPHO-KMHETUYECKOM TEOPUM UACAIBHOIO rasa.
AOconoTHas Temmeparypa Kak Mepa CpeAHEl KMHETHYECKOM SHEpPruM TEIJIOBOro JBHWKEeHHA dvacTul rasa. Illkana
temneparyp KeneBuna. ['azoBble 3akoHbl. YpaBHeHne MenneneeBa—Knanenpona. 3akon JlansTona. M3omponeccsl B
UJCATbHOM Ta3€e C IIOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduyeckoe NpefcTaBlIeHHUE H30IPOLIECCOB: H30TEpMa,
n30x0pa, n306apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BEIIECTBA, POTOrpaduu MOJIEKYJI OPraHuYECKUX COETMHEHHM.

OmnbiThl 10 MU PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita lITepHa.

OnbIThI, 1OKAa3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOCHCTBUS.

Mogaenb, wiutocTpupyomas Ipupoay AaBiICHUS ra3a Ha CTEHKU COCY/a.

OneITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI MI€AJIBHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii akcnepumenm, nabopamopmvie pabomul

Onpenenenne macchl BO3[yXa B KJIaCCHOW KOMHATe Ha OCHOBE M3MEpPeHMil 00bEMa KOMHATHI, JABJICHUS U
TEeMIIepaTypbl BO3/lyXa B HEW.



HccnenoBanre 3aBUCUMOCTH MEK]Ty TTapaMeTpaMU COCTOSIHUS pa3peKEHHOTO ra3a.

Tema 2. Ocnosvl mepmoounamuku

TepmonuuamMuueckas cucrema. BHYTpeHHsIE SHEprus TEpMOJMHAMHYECKOW CHUCTEMBI M CIOCOOBI €€ HM3MEHEHUS.
KonuuectBo TtemnmoTsl W padota. BHYTpeHHssE SHepruss OJHOATOMHOIO HJI€aJbHOrO Ta3a. Buuel Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKLHWSA, HW3JIydeHHE. YelbHasg TEIUIOEMKOCTh BellecTBa. KoJM4YecTBO TEIIOTHl NpH
TeIIonepeaaye.

[Tonsitue 06 aguabaTHOM nporecce. [lepBrliii 3akoH TepMoauHaMUKH. [IprMeHeHre epBoro 3aKkoHa TePMOAMHAMUKA
K n3ormpoiieccam. I'paduyeckas uuTepnperanus padoThl ras3a.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TennoBsle MamuHbl. [TpyuHIMOBL 1ecTBUS TEIIOBBIX MamuH. [IpeoOpa3zoBaHus >HEPruu B TEIUIOBBIX MAallMHAX.
Koadpounuent nonesHoro paeiictBust TtersioBod mamuHbl. [{ukn KapHo u ero kos¢g@duuuEHT MOne3HOro JeHCTBHSL.
DKOJIOru4ecKue MpooIeMbl TEINIO3HEPTETUKH.

TexHrYecKue yCTpoiCcTBa U NPAKTUYECKOE MPUMEHEHHE: IBUTAaTeIh BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK,
KOHJUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEW SHEpruu Teja MPU COBEPIICHWH PAOOTHI: BBUIET NMPOOKU M3 OYTBUIKM MMOJ ACHCTBHEM
C)KaToTo BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe MyTEM TpeHUs (BUI€0IE€MOHCTpALHS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Tejaa mpH Terionepeaye.

OnpIT M0 aAabaTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoit TypOUHBI, JBUTATENsl BHYyTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u konuaeHcauus. Mcnapenune u kunenve. AOCOMIOTHAS WU OTHOCUTENbHAS BJIAXXHOCTb BO3IyXa.
Hacpimennsiit nap. Y nenpHas Temiota napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUSI OT J1aBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopubie Teima. AHM3O0TPONHUS CBOMCTB KPUCTALIOB. JKHAKHUE KPUCTAJLIBI.
CoBpeMeHHble MaTepualbl. [Inapnenue u kpucrammzanus. Y aelbHas Terora miasiaeHus. Cyonumarius.



YPaBHeHI/Ie TETJIOBOro OajraHca.

TexHu4yeckrue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U TNCUXPOMETP, KaJOPUMETP, TEXHOJIOTHUHU
MOJTyYEHUsI COBPEMEHHBIX MaTepHajoB, B TOM YHCJIE HAaHOMAaTEePUaaoB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NAPOB.

Kunenue npy NOHM>KEHHOM JaBJICHUU.

Crioco0bl U3MEpPEHUs BIaKHOCTH.

HabGnrogenue HarpeBaHus U MJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.
JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXa.

Pa3znen 4. JiaekrpoauHamMuKa

Tema 1. dnexmpocmamuxa

OnekTpu3anus Tell. DJIEeKTpUYecKuil 3apsid. [[Ba BuAa 3JIEKTpUUECKUX 3apsAnoB. [IpoBOAHMKH, OUANEKTPUKU H
MOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS IEKTPUUECKOTr0 3apsia.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHsblil 3JIEKTPUYECKHM 3apsAl. DneKkTpudeckoe noise. Hanpsk€HHOCTH
ANEeKTpUYecKoro nojs. [[puHumn cynepno3uuu 3JeKTpUYecKux nosiei. JIMHuM HanpspkEHHOCTHU AJIEKTPUUECKOTO MOJIS.

PaGota cun snexrpocraruueckoro moisa. [lorennman. PazHocts moreniuanoB. [IpoBOMHUKM U JAMAIEKTPUKH B
AIIEKTPOCTATUYECKOM T0JIE. JIM3IIeKTprYeCcKasi MPOHULAEMOCTb.

DnekTpo€MKOCTh. KOoHeHCaTOp. DIEKTPOEMKOCTh MIIOCKOI0 KOHIEHCATOPA. DHEPrus 3apsyKEHHOTO KOHICHCATopa.

TexHHYecKue yCTpOCTBa U MPAKTUYECKOE TPUMEHEHHUE: 3JIEKTPOCKOI, JIEKTPOMETP, ANEKTPOCTATUYECKAs 3allHTa,
3a3eMJICHHUE JIEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAIBHBIN anmapar, CTPYHHBIA MPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIHUII IEUCTBUS 3JIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.



[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUUECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHIEHCAaTOpa OT IUIONIAJAM IUJIACTHUH, PACCTOSIHUS MEX]Iy HHMH U
JIUJIEKTPUYECKON POHULIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padonul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUIM TOK. Y CJIOBUSA CYLIECTBOBAHUS AJIEKTPUYECKOro Toka. Mcrounnku Toka. Cuia Toka. I[locTossHHBIN
TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTHUBIICHUE. YEIbHOE CONPOTUBIICHHE BemecTBa. llocnenoBarenbHoe, napaienbHOE,
CMEIIaHHOE COEUHEHNE MPOBOIHUKOB.

PaGota snextpuyeckoro Toka. 3akon [[xoyns—JIenma. MOIHOCTh JIEKTPHUUECKOTO TOKA.

DNEeKTPOABIKYIIAs CUJIa U BHYTPEHHEE CONPOTHBIICHHE WCTOYHMKA TOKa. 3akoH Owma juisi TIOJHOW (3aMKHYTOM)
ANEeKTpUYecKou nenu. Kopotkoe 3aMbIkaHue.

DJIEKTPOHHAsI MPOBOAUMOCTH TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTHUBIIEHHS METAUIOB OT TEMIEPaTypHI.
CBepXITPOBOIUMOCT.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBonuuku. CoOCTBEHHass M MpHUMECHas MPOBOAMMOCThH IOJYHPOBOAHUKOB. CBOMCTBa p—h-mepexona.
[TomynpoBOTHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHUM TOK B PACTBOPAX M pacIIaBax JIEKTPOJIUTOB. DIIEKTPOJIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.

DJIEKTPUYECKHM TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOATENbHBIN pa3psia. Monnus. [Ina3ma.

TexHH4eCcKrue YCTPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: aMIEpPMETpP, BOJBTMETP, PEOCTAT, MCTOYHUKHU TOKAa,
AJIEKTPOHArpEeBaTEIbHBIC TTPUOOPHI, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THOJ,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN U0/, ralbBaHUKA.



Jlemoncmpayuu

N3mepenne cuitbl TOKAa U HAMPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHJIPUYECKUX MPOBOJHUKOB OT JJUHBI, TUIOMIAJM TOMNEPEYHOrO0 CEUYCHHUS U
Marepuania.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsiMmoe u3MepeHue HIEKTPOABIKYIIEH cuiibl. KopoTkoe 3aMblkaHHe TajlbBaHMUYECKOTO DJIEMEHTAa W OIlCHKa
BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3eKTpOABHXKYIIEH CHUIIbI MICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

N3yuenune kypca ¢usuku ©Oa3zoBoro ypoBHS B 10 Kjacce OCYHIECTBISETCS C YY4ETOM COAEpKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTUU, XUMUH, T€orpauu U TEXHOJIOTUH.

Meorxcnpeomemnvie nousimusi, CBA3aHHBIE C W3YYEHHUEM METOJOB HAy4YHOTO TO3HAHMS: SIBJICHUE, HAYYHBIM (axT,
TUNoTe3a, Gu3ndeckas BeIMUMHA, 3aKOH, Teopusi, HAOII0ACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHUH, TUHEHHAs QyHKIUs, mapaboia, runepboia, X rpaduKku U CBOMCTBA,
TPUTOHOMETPUYECKHE (PYHKIMU: CUHYC, KOCHHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXJECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHUE B XKUBOU npupoje, 1ud@ys3usi, 0CMOC, TEMI00OMEH KUBBIX OPraHU3MOB (BUIbI
TEIJIONEpPENaut, TEIMJIOBOE PABHOBECHE), JIEKTPUUYECKHE SBJICHHS B )KMBOW IPUPOJIE.



Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAS MAacca, TEIUIOBbIE
CBOMCTBA TBEPHABIX TEJ, XKUIAKOCTEH M Ta3oB, JIEKTPUYECKHE CBOMCTBA METAJUIOB, JICKTPOJIUTHYECKAs JMCCOLMALNS,
raJIbBaHUKA.

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

Texnonozus: mpeodbpazoBaHue TBUKCHHUM C UCIOIB30BAHUEM MEXAHM3MOB, YUET TPEHHUS B TEXHUKE, MOJIIUITHUKH,
UCIIOJIb30BaHUE 3aKOHA COXPAaHEHUS UMITyJIbCa B TEXHUKE (pakeTa, BOLOMET U JPYTHe), IBUraTeNlb BHYTPEHHETO CrOpaHMsl,
napoBasi TypOuHa, OBITOBOM XOJIOAMJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU IOJYYEHHS COBPEMEHHBIX MaTepHajioB, B TOM
YUCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHUE 3JIEKTPONpUOOpPOB, KCEPOKC,
CTPYHHBII NPUHTEP, dJIEKTPOHATPEBATEIbHBIE PUOOPHI, TEKTPOOCBETUTENIbHBIE TPUOOPHI, TAIbBAHUKA.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenne yueoHoro npeamera «duzuka» Ha ypoBHE cpeAaHero oduiero odpasoBanus (6a30BbI YPOBEHb) JOJAKHO
00eCIeunTh JOCTKEHNE CICAYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U TTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro npeamera « Pu3nka» JOIKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TMO3UTHUBHBIX BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO
OOIIECTBa, pACIIMPEHUE KMU3HEHHOTO OIbITA M OIbITA JIEITEILHOCTH B MPOIECCE pPeain3allid OCHOBHBIX HAMpaBIICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(OPMHUPOBAHHOCTD T'PAKIAHCKON MO3HUIIMK OOYYAIOIIETOCsl KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO
00I11eCTBa;

MPUHATHE TPATUITUOHHBIX 00IEYEIIOBEUECKIX TYMAHUCTHUYECKUX U JIEMOKPATHIECKUX [ICHHOCTEH;



IFOTOBHOCTbL BCCTH COBMCCTHYIO JCATCIIBHOCTb B HHTCPCCAX T'PAKIAHCKOIO O6HI€CTB8,, Y4aCTBOBAaTb B

CaMOYIIPpaBJICHUU B 06p3.30B3.T€JIBHOﬁ OopraHu3alvu,

yMEHHUE B3aMMOJIECTBOBATH C COIIMATIBHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHUEM;
TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTH POCCUMCKON IPAKIAHCKONU UEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIaM, TOCTHXKEHHSIM POCCUMCKUX YUYEHBIX B 001acTH (QU3HKU U

TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:
c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HAa MOpaJIbHO-

HPABCTBCHHBIC HOPMbI 1 ICHHOCTH, B TOM YHUCJIC B ACATCIIBHOCTHU y‘IéHOFO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3cTeTHYECKOIr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKJIIOUAs 3CTETUKY HAYYHOTO TBOPYECTBA, MIPUCYIIETO (PU3MUECKON HAyKE;

S) TpPyA0BOro BOCIIUTAHUS:

HWHTEpEC K pa3IMuHbIM chepaM podeccHoHaIbHON IeITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DM3UKON W TEXHHUKOM,

YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIiel npodeccuu u pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb ¥ CIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOPa30BaHMIO B 00J1acTH (DU3UKU HA MPOTSHKEHUH BCEH JKU3HU;

6) PK0JIOrHYecKOro BOCIIMTaAHUS

Cc(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpbl, OCO3HAHUE INI00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOodIIeM;
IJIAaHUPOBAHKUE M OCYILECTBIICHUE JIEUCTBUM B OKpYXaIOIEl cpe/ie Ha OCHOBE 3HAHUA 1eJIel yCTOMYMBOTO pa3BUTHS

YCJIOBCUCCTBA,

pacUIMpeHHe ONbITA IEATETLHOCTH 3KOJIOTUYECKON HAMIPaBJICHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUM 10 (PUBHKE;
7) HEHHOCTH HAYYHOI'0 MIO3HAHMS:
c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKU;



OCO3HAaHHC IICHHOCTH HaquOﬁ ACATCIbHOCTH, TOTOBHOCTD B IIPOLICCCC U3YUCHUSA (l)I/I?:I/IKI/I OCYHICCTBJIATDH IIPOCKTHYIO
N UCCIICAOBATCIILCKYIO ACATCIbHOCTD HHINBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jlornueckue AeMcTBUA:

CaMOCTOSITEIILHO (DOPMYJIMPOBAThH M aKTYaJU3UPOBATh MPoOIIeMy, pacCMaTprUBaTh €€ BCECTOPOHHE;

ONPEACIATH LIEIU AEATCIbHOCTHU, 3aJ1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKCHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUUS B PACCMaTPHUBACMBIX (PU3UUECKUX SBIICHUSIX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI C YYETOM aHaIM3a HMEIOIIMXCS MAaTepHAbHBIX M HeMaTepHaTbHBIX
pECYpCOB;

BHOCUTb KOPPEKTUBBI B JEATCIBHOCTb, OIICHUBaTh COOTBETCTBUE pE3YJbTATOB IIEsAM, OLICHUBATh PHUCKHU
TOCJIE/ICTBUM NCITEIIbHOCTH,

KOOPAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYabHOTO W KOMOWHHUPOBAHHOTO
B3aHMMOJICHCTBUS,

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUSL:

BJIaJICTh HAYYHOH TEPMHUHOJIOTUEH, KITFOUEBBIMH IMOHITHUSIMH M METOIaMH (DU3UICCKON HAYKH;

BJIAJE€Th HAaBBIKAMHM y4E€OHO-MCCIIEIOBATEIbCKON U MPOEKTHON NIEATENIbHOCTH B 00JacTH (PU3UKH, CLIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITETbHOMY TIOMCKY METOJIOB pelleHus 3a7ad (PU3UYECKOro COJepKaHUs, MPUMEHECHUIO
Pa3IMYHBIX METOJIOB MMO3HAHMUS;

BIAJCTh BHUJAMH JIEATETLHOCTH 110 TOJYyYEHHWIO HOBOTO 3HAHWS, €ro WHTEPNpEeTaldd, NPeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCJIC TIPU CO3aHUH YYCOHBIX MPOEKTOB B 00J1acTH (DU3UKH,

BBISIBJISITh IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTYaJM3UPOBATh 3aJ1auy, BBIJIBUTATh TUIIOTE3Y €€ pelleHUs], HaXOAUTh
apryMEHTBI JIsl JOKa3aTeIbCTBA CBOMX YTBEPIKIEHUM, 3a71aBaTh MapaMeTPhl U KPUTEPUH PEILICHHUS;



aHAJIM3UPOBATh IOJIYYEHHBIE B XOJI€ PELUCHUS 33Jaud pe3yjbTaTbl, KPUTUYECKU OLIEHMBATh UX JIOCTOBEPHOCTH,
IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTb U (OPMYJIMPOBATh COOCTBEHHBIE 3aJaul B 00Opa30BaTENbHON JESATEIBHOCTH, B TOM YHCIE MPU U3YyYEHUH
buzukwy;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb [IEPEHOCUTH 3HAHUS N0 (PU3UKE B IPAKTHUUECKYIO 00JIaCTh KU3HEACATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;

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

Pa6ora ¢ undpopmaunmeii:

BJA/J€Th HaBBIKAMHM IMOJIyY€HUsS HUHGPOpMauu (PU3UUYECKOrO COJEpKaHUs M3 MCTOYHMKOB pa3HBIX THIIOB,
CaMOCTOSITENIBHO OCYILECTBIISATh MOUCK, aHAJIN3, CUCTEMATU3alUI0 U MHTEPIPETAU0 WH()OPMALIUK Pa3IMYHbIX BUJIOB U
dbopm npeacTaBiIeHuUS,

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh CpeACTBa HH(MOPMALMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJOTMM B pEIIEHUH KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX W OPraHU3allMOHHBIX 3aJa4y C COOJIOJACHHEM TpeOOBaHUN SPrOHOMHKHM, TEXHHUKH O€30MacHOCTH,
TUTHMEHBI, pecypcocOepeKeHUs, TPABOBBIX U ATHUECKUX HOPM, HOpM MH(POPMALIMOHHOW O€30MacHOCTH;

co37aBaTh TEKCThl (DU3NYECKOTO COJAEPKAHMS B PA3NUYHBIX (opMarax € y4y€TOM Ha3HAYEHUs HHPOpMALHUHU U
LEJIEBOM ayJUTOpUH, BEIOHpas ONTUMAIbHYIO (POpMY IIPEICTABICHUS U BU3yallU3al1u.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
OCYULIECTBJISTh OOLIEHUE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOM ACSATEINbHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYalMd U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIL30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHANBUAYAIbHOU PaOOTHI;
BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX ACHCTBUMN C yUETOM OOILIMX UHTEPECOB U BO3MOKHOCTEHN Ka)K0ro 4jieHa
KOJIJIEKTHUBA;



NPUHUMATH IIEJIM COBMECTHOM JESATEIIbHOCTH, OPTaHU30BBIBATh U KOOPIAMHHUPOBATH JNEHCTBUS MO €€ JOCTH)KCHHUIO:
COCTaBJISITh TUIAH JCWCTBUM, paclpeleNaTh POJU C YYETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh Pe3yJbTaThl COBMECTHOU
paboTHI;

OIICHMBATh KAaueCTBO CBOETO BKJIAaJa M KaXXKJOTO YYaCTHHKA KOMAaHIbI B OOIIMU pe3ynbTaT Mo pa3pabOTaHHBIM
KPUTEPUSIM;

npeJyiaraTh HOBBIE TIPOCKTHI, OIICHUBATDH UCH C TTO3UIIUH HOBU3HBI, OPUTHHAIBLHOCTH, MPAKTUYCCKON 3HAUNMOCTH;

OCYIIIECTBIISITh TIO3UTHBHOE CTPATETMUECKOE TIOBEICHUE B Pa3NUYHBIX CHUTYalHsIX, MPOSBIATH TBOPYECTBO W
BOOOpaxxeHue, OBITh MHUITHATHBHBIM.

PeryisiTuBHBIe YHUBepCcaJbHbIe y4eOHble AeiicTBUS
Camoopranuzamnus:
CaMOCTOATENIHO OCYIIECTBIIATh IMO3HABATENbHYIO JEATEIBHOCTh B 00JacTM (PU3UKM M aCTPOHOMHUU, BBISBISATH
po0IeMBbI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1aUH;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH PEIICHUs pAacYETHBIX U KAaU€CTBEHHBIX 3a/lay, IJIaH BBIOJHEHUS NPaKTHYECKOM
paboThI ¢ YUYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOUYTEHUH;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HaHHbBIN BbIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 32 PEILECHUE;
OLIEHUBATh NPUOOPETEHHBIN OTIBIT;
CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAUIIMUM B 001acTH (U3HMKH, MOCTOSHHO IOBBIIIATH CBOM
00pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, YJMOIMOHAJIBLHBbIN HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
HEJsIM;
BJa/IeTh HaBBIKAMH I103HABATEIbHOM pe(IEKCUM KaK OCO3HAaHUS COBEpIIAEMBIX ACHCTBUM W MBICIMTEIbHBIX
MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;
UCITOJIb30BaTh MPUEMBI pedIeKCUHU ISl OUEHKH CUTYallld, BIOOpA BEPHOTO PELICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apPITYMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTATOB IEATEIBHOCTH;

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

PUHUMATh MOTHBBI U apPIYMEHTHI IPYTUX MPHU aHATU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIMX HA OIIHOKH.

B npouecce qocTHKEHNS IMYHOCTHBIX PE3YJIbTATOB OCBOCHMS IPOTPaMMBI 110 (PU3UKE /711 YPOBHS CPEIHETO OOLIETO
o0pa3oBaHMsl y 00yUaIOUIMXCsl COBEPIIEHCTBYETCS SMOLMOHAIBHBIM HHTEIIEKT, IPEAOoaralomui cOpMUPOBaHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOLIEr0 CHOCOOHOCTh NMOHUMATh CBOE 3MOLIMOHAJIBHOE COCTOSIHHUE, BUAETh HAIpaBICHUS
pa3BUTHS COOCTBEHHON AMOILIMOHAIIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIIOYAIOUIETO CaMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEIECHUE,
CHOCOOHOCTH aJIJaTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHMBAIMH, BKJIFOYAIOIIEH CTPEMJICHHE K JOCTHKEHUIO LEJNH U YCIIEXy, ONTUMHU3M, HHULIMATUBHOCTD,
YMEHHE JIEVUCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEN;

AMIIATUH, BKIIOYAIOIMIEH CIOCOOHOCTh TOHMMAaTh 3MOLMOHAIBHOE COCTOSIHUE JIPYTUX, YYUTBIBaThb €ro Mpu
OCYILIECTBICHUH OOILIEHUS, CHOCOOHOCTh K COYYBCTBHIO U CONEPEKMBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOIIMX CIHOCOOHOCTh BBICTpaMBaTh OTHOLIEHHUS C JPYTMMH JIIOAbMH, 3a00THTHCH,
IPOSIBIISAT UHTEPEC U pa3periaTbh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K «koniy oOydyenus B 10 kJacce TmipeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpaxkaTh
c(hOpPMHUPOBAHHOCTH Y 00YHAIONTUXCS YMEHHUIA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOW HAy4YHOW KapTUHBI MUpa, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTUH, B PAKTUYECKON IESTEIBHOCTH JIOJIEH;

YYUTBIBATh TPAHUIIBI IPUMEHEHUSI M3YUEHHBIX (PU3UUECKUX MOJIeNiel: MaTepralibHas TOYKa, HHEepIUaJIbHAs CUCTEMaA
oTcu€Ta, aOCOJIOTHO TBEPJOE TEIO, MACAIBHBIN Ta3, MOJEIN CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pPelIeHnH (PU3NIECKUX 3a/1a4;



pacno3HaBath (U3MUecKue SBJICHUS (TIPOILECCh) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSPHO-
KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U JJIEKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBIKEHUE, CBOOOTHOE MaJIeHUE T, IBMXKEHHE 110 OKPY>KHOCTH, MHEPLIUs, B3auMoaecTBue Tei, nuddysus, OpoyHOBCKOE
JBH>KCHUE, CTPOEHUE JKUJKOCTEH M TBEPIBIX TEJ, U3MEHEHHWE OOBhEMA Tel MPU HArpeBaHUU (OXJIAKJICHHH), TEIJIOBOE
pPaBHOBECHE, HCHAPEHHE, KOHJACHCALMS, IUIABJICHHUE, KPUCTAJUIM3AlUsA, KHUIEHHUE, BJIAXXHOCTh BO3/yXa, ITOBBILICHUE
JIaBJICHUs ra3a IIPU €ro HarpeBaHWM B 3aKPBITOM COCYZE, CBSI3b MEXKIY IlapaMeTpaMU COCTOSHUS Ia3a B U30MPOLECCaX,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMUCHIBATH MEXAHUYECKOE JBUKEHUE, HCIOJb3YysS (PU3MUECKHME BEJIUYMHBI KOOpAMHATA, MYyTh, IMEpPEMEIICHUE,
CKOpPOCTb, YCKOPEHHUE, Macca Tella, CUJIa, UMITYJIbC TeJIa, KWHETUYECKask SHEPTUS, MOTEHINAIbHAsI SHEPTUs], MEXaHUYECKas
paboTa, MexaHUYeCKasi MOITHOCTh; MPU OMUCAHUHU MPABUIBHO TPAKTOBATh (PU3UUECKUM CMBIC MCIOJIb3YEMbIX BEIUYUH,
uX OOO3HAYEHUs U E€JIMHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO (U3MUECKYIO BEJIUYHHY C JIPYTUMU
BEJIMYMHAMU;

OMUCHIBATh U3YUYEHHBIE TETJIOBbIC CBOMCTBA TEJ U TEIUIOBBIC SIBIICHUS, UCTIONB3Ys (DU3UUECKUE BEIMYUHBI: JaBJICHUE
rasa, TeMIeparypa, CpeaHsisd KUHETHUYECKAs SHEPTHUS XaOTHUYECKOTO JBWKEHHSI MOJIEKYJ, CPEIHEKBAApPATUIHASI CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSSI SHEprusi, padora ra3a, KOd(PQHUIMEHT IMOJE3HOTO JEHCTBUSI TEIIOBOTO
JIBUTATEJIS; TIPU OTMHCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT HCIOJIb3yEMbIX BEJIMYMH, UX OOO3HAUYCHUS H
SAMHHUIIBI, HAXOUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUECKYIO BEJIMUUHY C IPYTUMHU BEIMUYMHAM;

OMUCHIBATh M3YYCHHBIE AJIECKTPUUECKUE CBOMCTBAa BEHIECTBA M JJIEKTPUUYECKHUE SIBICHUS (MPOLECCHI), HCIOIB3YS
dbu3nyecKre BEJIWYUHBL: DJEKTPUUECKUN 3apsijl, AJICKTPUUYECKOE TMoJie, HANPSLKEHHOCTh TMOJIs, MOTEHIMAl, Pa3HOCTh
MOTEHIMAJIOB; MIPU OMUCAHUU TPABHIIBHO TPAKTOBAaTh (PU3WYECKUN CMBICI MCTOJB3YEMbIX BEIWYUH, UX O0O3HAYCHUS U
CIMHHUIIBL;, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BETMUNHAMU;

aHaJTM3UPOBaTh (PU3NYECKHUE TIPOIIECCHI U SABJICHUS, UCTIOIB3Ys (PU3NUYECKHUE 3aKOHBI U IPUHIIUIBI: 3aKOH BCEMHUPHOTO
Tssrotenus, I, II m III 3akoHbl HprOTOHA, 3aKOH COXpaHEHUs MEXAHWYECKOM DHEPTrUM, 3aKOH COXPAHEHHS HMITYJIbCa,
MPUHIUIT CYNEPIO3UIMUA CHUJI, TPUHIUIT PABHOIPABUSA HHEPIMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHUHETUYECKYIO
TEOPUIO CTPOCHMS BELIECTBA, FA30BbIE 3aKOHBI, CBSA3b CPEIHEN KMHETUUYECKOW YHEPIUU TEIUIOBOTO JIBMKEHUS MOJIEKYJN C
aOCOIOTHOM TeMIlepaTypoH, EePBhIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPAaHEHUs JIEKTPUUYECKOTO 3apsija, 3akoH Kyrnona,



IpU 3TOM pa3InyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYCCKOE BBIPAKEHHE W YCIOBHS (TPaHUIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHHIIUIBI ACHCTBHS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3InyaTh YCIOBHS UX
0€30MacHOT0 MCIOIL30BAHNS B TIOBCEAHEBHOM JKU3HHU;

BBITIOJTHATHh 3KCIEPUMEHTHI 10 MCCIICNOBAHUIO (DM3MUECKUX SIBJICHUM M TPOIECCOB C WCIOJIB30BAHUEM IPSMBIX U
KOCBEHHBIX M3MEPECHH, MU 3TOM (OPMYyIMPOBATh MpoOIeMy/3aqady U THIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpPATh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHUS, IPOBOJIUTD OMBIT i (POPMYITHUPOBATH BHIBOIBL;

OCYIICCTBIIATH MPSMBIC M KOCBEHHBIC U3MEPCHUS (DU3UICCKUX BEIIMYWH, P ITOM BHIOMPATh ONTHMAJIBHBIN CTIOCO0
WU3MEPCHUS U UCTIONh30BATh N3BECTHBIC METOBI OIICHKU MTOTPENTHOCTEH U3MEPCHHI;

WCCJICIOBATh 3aBUCUMOCTH MEXKIy (DU3NICCKUMH BEIMYMHAMHU C WCIIOJB30BAHUEM NPSIMBIX U3MEPEHUH, MPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3yIbTaThl MOJYICHHOHN 3aBUCUMOCTH (DU3UUECKHUX BEJIMYMH B BHJIE TAOIHUI] U
rpadrKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM HCCIICIOBAHNUS;

coOmoaTh mpaBuia OE30MacHOTO TpyJa MPH MPOBEACHUH HCCIEIOBAaHMM B pamMKax ydeOHOTO 3KCIEPHUMEHTa,
y49eOHO-MCCIIEIOBATEILCKOH W TPOCKTHOW JEATEIHOCTH C  HMCIOJIb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOWCTB M
71a060paTOpHOTO 000PYIOBAHUS;

pemath pacy€THBIC 3a/1aud C SIBHO 33JlaHHON (DM3MUECKOM MOJEINbI0, HCTIONB3Ys (prU3nuecKre 3aKOHbI M MPUHIIUIIGI,
Ha OCHOBE aHajM3a yCIOBHUS 3aJladll BBIOMPATh (PU3NYCCKYIO MOJICIb, BBIACISATh (PU3NUCCKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXoMMMBIC I e€ pemeHus, TMPOBOAUTh PACUEThl U OICHHUBATh PEATbHOCTHh IMOTYYECHHOTO 3HAYCHHUS (PU3HUECKOU
BCJIMYMHBI,

peniaTh KaueCTBEHHbIC 3a7a4d: BHICTPAUBATh JOTUYECKHA HEMPOTHUBOPEUMBYIO IIEMOYKY PACCYKICHHM C OMOpPOMN Ha
M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU M (PU3UUECKUE SIBJICHHUS;

UCITOJIB30BaTh TMPU PEIICHWH YYCOHBIX 3a7ad COBPEMCHHBIC HWH(GOPMAIIMOHHBIE TEXHOJIOTMH IS TIOWCKa,
CTPYKTYPHPOBAaHHS, HHTEPIIPETAIIMN W TIPEACTABICHHUS YICOHOW M HAYYHO-TIOMYJIIPHON WHGOpMAIMH, MOJydYeHHOH W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOTyJaeMyr0 HH()OPMAITHIO;

NPUBOJUTH TPHUMEPHI BKJIAJa POCCHUCKMX M 3apyOC)KHBIX YUEHBIX-(PH3UKOB B pa3BUTHE HAYKH, OOBSICHECHHE
MIPOIIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM XU3HM il oOecrieueHus Oe30MacHOCTU MpHU
oOpamieHMM C NOpuOOpaMM M TEXHUYECKUMH YCTPOMCTBAMH, MJII COXPAaHEHUsI 370pOBbS U COONIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpelie;

paboTaTh B TpYIIE C BBHIMOJHEHUEM PA3IUYHBIX COLHUATIBHBIX POJICH, MIIAHUPOBATh PabOTy TPYIIIbI, PALIMOHAIBHO
pacnpenenatb 00f3aHHOCTH W IJIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYallUAX, aJIEKBAaTHO OLIEHWBATH BKIIAJ
KQKJIOTO U3 YYaCTHUKOB TPYIIBI B PEHICHUE PACCMATPUBAEMON MTPOOTIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne n/m P Kourpoubnble IIpakTHyeckue (1uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazngen 1. DU3UKA U METOJIbI HAYYHOI'O ITO3HAHUA
1.1 ®usznka 1 METO/Ibl HAYYHOTO MO3HAHUSA 2 bubmorexa [JOK
) A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kusemariika > https://m.edsoo.ru/7f41bf72
29 Tunavmka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2. 1 1
3 3aKOHBI COXPAHEHMS B MEXAHUKE 6 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IUHAMUKA




31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 bubnnoreka [HOK
’ TEOpHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBBI TEPMOZHAMHKH 10 https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHUSI BEILIECTBA. 5 bubnmoreka [JOK
) ®azoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
4.1 10
DIEKTPOCTATHIA https://m.edsoo.ru/7f41bf72
40 ITocTosiHHBIN MEKTPpUUYECKUN TOK. TOKH B 12 bubnuotexa [JOK
’ pPA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




bu6mmoreka [IOK

. 4
4.2 Crpoerue atoma https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE ITIOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;;f;;gﬁ;;mlcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®Pu3nka — HayKa O IIPUPOJIE.
1 Hayuurie MeT(i];bI HO?I»)HapHI/ISI 1 bubnmorexa LHOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Pousb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIHFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE ITPAMOIMHEWHOE

4 BI)KeHME BXoiHas KOHTpoOJIbHAS 1 bubmmorexa [TOK
a & ™ https://m.edsoo.ru/ff0c3620
paborta

5 PaBHOYyCKOpEHHOE TPSIMOIUHEIHOE 1 bubnuoreka [IOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOomHOe masieHne. Y CKopeHue 1 bu6mmorexa [IOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.

. bubmuorexa [JOK

7 JIBrKeHHe MaTepuaabHOM TOYKH 110 1

OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada




[Tpuniun oTHocuTenpHOCTH ["anues.

ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKON SHEPrUu

8 HNueprimanbHbIe CUCTEMBI OTCYETA bubmorexa LOK
Pl . ’ https://m.edsoo.ru/ff0c3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipuniun
9 CyIepIo3uInu cuil. BTopoii 3akoH bubnmnorera [IOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HproTtoHa 1 MatepranbHON TOUYKH

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspkecTh. IlepBas kocMudeckas bubmorexa LIOK

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

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [IOK
TEJa https://m.edsoo.ru/ffOc3el8
Cuina tpenus. KoadduimeHnt TpeHus.

13 Cuna czn OTHBJIeIC{bI/I(I:[ apu I[BI/IE(GHI/II/I bubnmorexa LHOK

p p https://m.edsoo.ru/ff0c3f76
Tena B JKUAKOCTH HJIN ra3e
[TocTymarenbHOe U BpalaTeabHOe

14 JIBIKEHHE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenTt cunsl. Ilnedo cunel. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUSI TBEPJIOTO Tea
HNMnynsc MaTepuanbHOW TOYKH,

15 CHCTEMbI MaTEPUATIbHBIX TOYEK. bubnuotexa [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEpTrUs MaTepruagIbHONR bubnmoreka [JOK

https://m.edsoo.ru/ff0c4502




17

[ToreHuunanbpHas SHEPTHUs.
[TorennmanpHast SHEPTHS YIPYTO
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[TorenmaneHas SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuiibl. CBs3b paboThI
HETOTEHIUAIBHBIX CHJI C U3MEHECHHEM
MEXaHUYECKON SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPIrUu

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

19

JlaGopaTtopHnast pabora
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
M3MEHEHHEM MEXaHNIeCKOM SHECPTHUU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3HHOBOTO KT'yTay

20

21

22

23

KonTponbnas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu. bpoyHoBckoe
neuxenue. udpoysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

Macca MOJICKYIIL. KomnuectBo
BemecTBa. IlocTossHHas ABora,upo

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

24

TermmoBoe paBHOBecue. TemnepaTypa




u e€ uzMepenue. [llkana Temneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHel KHHETUYECKON IHEPTUur bubnmoreka [JOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona
27 3axoH [lanbroHa. ["a30BbIe 3aKOHBI
JlaGopaTopHnas pabota
73 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a
29 N3omnporniecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
30 crocoObI e€ n3meHnenust. Kommuecto bubnuotexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa
31 Bunael rerionepenaun bubmmorera [TOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenave. AauadbaTHbIN Mpoiecc
13 I1epBbIil 3aKOH TEPMOJIMHAMUKH U €TI0 bubnnorexa [JOK

IMPUMCHCHHUEC K U30IIpoucccamM

https://m.edsoo.ru/ffOc5efc




HeoOpatumocTs npoiieccoB B

bu6mmoreka [IOK

34 .B i
HPHPOAE. BTOPOH SaKOH https://m.edso0.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicreust u KII1/ TermoBoit bubmuoreka [JOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4ecKue npooIeMbl
TEIJIOOHEPTreTUKU
18 Ob6o06maromuit ypok «MosnekynspHas bubnnorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHas pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHre U KOHIEHCAITUS. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yXa. HachlleHHbIN bubmmorexa [OK
Ayxa. m https://m.edsoo.ru/ffO0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u
42 amopdHble Tena. AHU30TPONHS bubnnorexka [JOK
CBOMCTB KpUCTaJIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctaiibl. COBpeMEHHbIE MaTepPHAIIbI
[InaBneHue M KpUCTAITA3AITHSI.
43 VYV nenpHas TEmaoTa MIaBICHUS brbmorexa HOK
! ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 v 0
PABHCHHE TEIIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUISCKUN bubnmuotexa [JOK




3apsia. JBa BUIa IIEKTPUYECKIX
3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

https://m.edsoo.ru/ffOc6bcc

46 OJYOPOBOIHUKHU. 3aKOH COXPaHEHUI buGnnorexa LIOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToyeuHBIN 31€KTPUIECKUI buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsij
Hanpssk€HHOCTB 2IEKTPUIECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cui snekTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnnorexa [IOK
’ Hadt. https://m.edsoo.ru/ff0c6£00
[IOTEHIAAIIOB
ITIpoBOOHUKH U OUAIEKTPUKHU B
50 3J'IpeKT OCTaTUIECKOM HOIJ)'IC bubnmnorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexTpoéMkocTh. KoHmencaTo
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOT0
52 KOHJEHcaTopa. DHEPTHU 3apsSKEHHOTO bubnmnorexa [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOH/JIEHCAaTOPOB, KOITUPOBAIBHOTO

amnmapara, CTpyMHOT0 PUHTEpA.




55

56

57

DNeKTpOCTaTHYECKAsl 3aIIUTA.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
ydacTka 1enu

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHHKOB. Jlaboparopnas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB»

PaboTa 1 MOIIHOCTB ANMEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubmuorexa [JOK

0.5
https://m.edsoo.ru/ff0c7410

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

58

3axoH OMa 1715 IOJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS

bu6mmoreka [IOK

0.5
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOUMOCTD TBEPIIBIX
METAJUIOB. 3aBUCUMOCTh
COTPOTUBIICHUS METAIIJIOB OT
Temmneparypbl. CBEpXIPOBOAUMOCTh

60

61

DIIEKTPUYECKUI TOK B BAaKyyMe.
CBolICTBA JIEKTPOHHBIX ITYYKOB

[TomynpoBoAHMKH, UX COOCTBEHHAS U
IpUMecHas MpoBoAUMOCTh. CBoOiCTBa
p—n-nepexoaa. [loaynpoBoaHNKOBEIE
npuOopbI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae




DJIEKTPUUYECKUI TOK B paCTBOpax U

2 paciuiaBax JIE€KTPOJIMTOB. | bubnuorexa [IOK
DIIEKTPONUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ffOc82ba
DneKTpoaun3
DJIEKTPUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeNIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSITENIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponpsHast pabora o Teme

66 «9nekrpocraruka. [TocTosTHHBIN | bubnuotexa [JOK
ANEKTpUYeCcKuil TOK. TokH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPENAX»

67 Pesepsublit ypok. KonTponbHast | bubnuoreka [IOK
pabora o Teme "DneKTpoauHaMHUKa" https://m.edsoo.ru/ff0c8c56

63 PesepBHblit ypok. O600maronmii ypok 1 bubnuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8t6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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