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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHUM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHbIMM MpeaMeTramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (pu3nKku Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmonib3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3yyenne (Pu3MKM BHOCHUT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh KaK MPHUHLHIBI €r0
MOCTPOEHUS.



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

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM pallMOHATIFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posin pyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU NESITEIbHOCTU O0YyYaroIIUXCS.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM MepeyHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOyYaroIMMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE W3MEPEHHUs], HCCIICAOBaHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIbIO, TO3BOJISIFOIINE TPUMEHSTh U3YyUEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTECKaHUS (PU3MUECKUX SBJICHWW M TMPOIECCOB B OKPYKArOIIEH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
MpeIMETHOr0 KaOuWHeTa (U3HKUA WIA B YCIOBHUSIX HWHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyaoBaHHE (OpPMHUPYETCSI B COOTBETCTBUH C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JODKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

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

e (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYarOMIMXCS K HayIHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

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

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX Telieid 00ecTieunBaeTCsl PEIICHUEeM CISAYIOIMNX 3a/1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TMpHOOpEeTEeHHE  CUCTEMBI  3HAHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIIOCOOOB peELIEHUS PAa3JIMYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

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

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo

obpaszoBanus oTBoauTCs B 10 Kitacce — 68 yacoB (2 yaca B HEJICIIO)

[Ipennaraemerii B mporpamMmme mo (¢uU3MKe MepeueHb JadopaTOpHBIX U

MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATHHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

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

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvkeHue. J[BMKEHHME  MarepualbHOM TOYKM 11O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

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

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY M
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

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

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHusl CKOJIbXKEeHUs U cuiia TpeHus nokod. KoadduimeHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOIbEME U TTAICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HUKAIONIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U U3MEHEHHE HMMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuMaNbHBIE W HE TMOTEHUUANbHbIE CUJIbl. CBs3b paboOThl HE
MOTEHIIUAJIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOW PHEPTUM CUCTEMBI Tell. 3aKOH
COXpPaHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysua. Xapaktep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



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

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U CTIOCcO0bI €€ n3mMeHeHus. KonnuecTBo TeroTel U pabota. BHyTpeHH:s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. I[lepBblii 3aKOH TEPMOIUHAMUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MamHax. KoaddummeHT moae3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

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

W3MeHeHre BHYTpEeHHEN SHEPTUH (TeMIepaTyphl) Tela Npu Temioneperaye.

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

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus eewjecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmyeckue u aMmopHbie Teaa. AHU3OTPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJICHUS KPUCTATUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUA 3apsij.
Onextpuyeckoe nosie. Hampsoxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

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

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 pazniuunvix cpeoax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DONEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUXKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTO#) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexona. IlomynpoBogHIKOBBIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHu4ecKue YyCTpPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3MepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

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

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4E€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHME IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMATEpPHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

IHINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenne yudeOHOro mpenmera «@Pu3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJAKHO OOECIEUUTH JTOCTHXKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAINIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI yUeOHOro npeaMera «Pu3nka» T0KHBI
OTpaXaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEKICHHH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3ali OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKM 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIICYETOBEYECKUX T'yMAaHUCTUUECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KTAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCITUTAHUS:



chOpMHPOBAHHOCTh POCCHICKOM TPaXXJaHCKOU WJIEHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3)X1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYIyIEro;

4)3CTEeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyiero pu3ndeckoi Hayke;

5)Tpy0BOIro BOCIIMTAHMSI:

UHTEpEC K pa3iu4HbIM cdepaM MpodhecCUOHATBHOU NEATeIbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON U TEXHUKOU, YMEHUE COBEPILIATh OCO3HAHHBIN BBIOOD
Oyyuieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6)3K0J10r14eCKOro BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh JIKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHHUE TJIO0ATBLHOIO
XapakTepa SKOJOTUYECKUX MPOOIIeM;

TUIAHUPOBAHUE U OCYIIECTBICHHUE JICUCTBUN B OKPYKAFOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWUYUBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacuIiupeHrue OmbITa JAEATEbHOCTU HKOJOTHYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM MO (PU3UKE;

7)IIeHHOCTH HAYYHOT'O MO3HAHUSA:

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

OCO3HAHUE IIEHHOCTU HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IIpOIECCe
u3yuyeHus: (U3UKU ~ OCYIIECTBJISATH  MPOEKTHYHD W HCCIEI0BATEIIbCKYIO
JEATEeIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3oBble JJornueckue aAelcTBUA:
CaMOCTOATENBbHO  (QOpMYyJNHMpOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;



ONPEAETATh LIEeNU JEeATENbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTH M TIPOTHBOpPEYMsI B paccMaTpUBaeMBbIX
(U3NYECKUX SIBICHUSAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] MPOOJEMBbl C YUYETOM aHAIU3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHAX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

BJIA/J€Th HAYYHOM TEPMHMHOJOIHEH, KIIOUYEBBIMU IMOHATHSMH W METOJaMHU
bu3nYecKoil HayKH;

BJIa/IETh HAaBBIKAMH Y4eOHO-MCCIIEA0BATEIBCKONW U MPOSKTHOW ACSITENIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MYECKOTO COJACP)KaHUsS, MPUMEHEHHUIO Pa3TMYHBIX
METOJI0B IO3HAHUS;

BJAJ€Th BUAAMU JIEATEIBHOCTU 110 IMOJYYEHHIO HOBOIO 3HAHUS, €ro
WHTEPIIPETallY, MPeoOpa3oBaHUI0 W TPHUMEHEHUIO B PAa3IMYHBIX YYEOHBIX
CUTYaLUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTphl U KPUTEPUHN PEILICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
JeSITEIbHOCTH, B TOM YHCJIEe TIPU N3YYCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (u3MKe B MPAKTHYECKYIO 00IacTh
KU3HECSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE HJICH, MPEAJIaraTh OPUTHHAIBHBIC TOAXO0IBI M PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4Ye€HUs MHPOpMAIUU (PU3UUYECKOTO COJEpKaHUs U3

UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBIISATh IOWCK, aHaJM3,



CUCTEMATHU3AIMIO U WHTEPIpETari0 WHOOPMAITUU Pa3IUYHBIX BUIOB U (hopm
MIPEICTABIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCTIONB30BaTh  CpeACTBAa  MHQPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHH3AI[MOHHBIX
3a7ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUM HSPrOHOMHKH, TEXHUKH OE€30MaCHOCTH,
TUTHEHBI, PECypCcOCOEpeeHUs, TPaBOBBIX H OJTHYECKHX HOPM, HOPM
nH(pOopMaIIMOHHOM 06€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJICpX)aHHUS B Pa3IHYHBIX (dopMaTax ¢
y4€TOM Ha3zHAYCHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy TIPEACTABICHUS ¥ BU3yaTH3aIUH.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

OCYUIECTBJISATh OOIIEHHWE Ha Ypokax (HU3MKHM W BO BHE-ypPOUHOU
NEeSATEIbHOCTH;

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

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;

OpUHUMATh [eJIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensiTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
001 pe3yJibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLICHMBATh WJEU C TO3WLUUUA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPUECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIESITEIHLHOCTh B 00JIaCTU
(GU3UKM W aCTPOHOMUH, BBISIBJISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/a4H;



CaMOCTOSATEIILHO COCTABJISTh IUJIAH PEIICHUS] PACUETHBIX W Ka4eCTBEHHBIX
3a/1a4, IJIaH BBINOJHEHUS MPAKTUYECKON pabOThI C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OIICHKY HOBBIM CUTYaIIHUIM;

pacuMpsATh paMK{ y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO J3PYIAUIIMA B 00JacTu
(hU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIN UHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYyaIlUsIM, BHOCHUTHb KOPPEKTHUBHI B NIESITECIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM;

BJIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEpIIACMBIX JIEUCTBHA ¥ MBICIUTEIBHBIX TIPOIECCOB, WX pE3YIbTATOB U
OCHOBAHHUII;

MCIIOJIB30BaTh NMPUEMBI pedieKCUM JIs OLICHKU CUTYyalluu, BHIOOpa BEPHOIO
perieHus;

yMETh OIIEHHWBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEUICHUS IO HUX
CHW)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHMX TIPH aHAM3e pe3yIbTaToOB
NEeSATEeTbHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTBhl JPYTHUX TMIPU aHAJU3€ pe3yJIbTaTOB
JeATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OIIMOKH.

B mporecce gocTiKeHUS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MPOTPAMMBI
no (U3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHHs Yy OOyYarolmIUXCs
COBEPIIIEHCTBYETCS AMOIUOHAJIbHBIN HUHTEJUICKT, MIPEeoJIararoui
c(hOpMHUPOBAHHOCTD:

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

CaMOPETyJUPOBaHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOIICH CTpEMJICHUE K JIOCTHKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEM;



HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIIOCOOHOCTh BBICTPAaUBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy obyuyenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00yHarOIIUXCSI YMEHHM:

JEMOHCTPUPOBATh Ha MpPUMEPAX poJib U MecTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOU JACATEIBHOCTH JIIOAEH;

YUUTBIBATh TPAHULBI TPUMEHEHUS W3YYEHHBIX (PU3MYECKUX MOJENei:
MaTepuaabHas TOUKa, MHEpLUaIbHas CUCTeMa OTCUYETA, a0COJIIOTHO TBEPAOE TENO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS T'a30B, KUIAKOCTEN M TBEPIBIX TEJ, TOUECUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelieHnu GU3NUYECKUX 3a/1a4;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KUHETUYECKONM TEOpUU CTPOCHMS BELIECTBA U
IEKTPOJMHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSIMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE TMaJeHUe Tell, ABW)KCHHE IO OKPYKHOCTH, WHEpPLHUS,
B3auMoencTBue Ten, 1uQdy3us, OpOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl TPU HAIPEBAHHUH (OXJIAXKIEHUH ), TETLNIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCAlMs, IJIABJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, [TOBBIIICHNUE JABJICHMS I'a3a IIPU €ro Harp€BaHUU B 3aKPBITOM
COCyZE€, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHUS Ta3a B HM30IpOLEccax,
ANEKTPU3aLUs TEJ, B3AUMOECICTBUE 3aPs/I0B;

ONMKCHIBATh MEXAHUYECKOE JBMKEHUE, UCIONb3Ys (U3MUECKUE BEITUUYMHBI:
KOOpJIMHATa, MYyTh, INEPEMELICHUE, CKOPOCTb, YCKOpPEHHWE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KHHETHYECKasl HEPrusi, NOTCHIHAIbHAS 3HEPrUs, MEXaHUYECKas
paboTa, MeXaHMYeCKas MOIIHOCTb; NpPHU ONHCAHWU TMPABUIBHO TPAKTOBATH
(bu3MYeCcKUl CMBICT HMCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M E€IUHULIBI,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOLIME JTaHHYIO (DU3MYECKYIO BEIMYHUHY C JPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOICTBA TEJNI W TEIJIOBBIE SBIICHHUS,
UCIIONBb3Yysl (U3MYECKHE BEJIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIrusi XaOTHUECKOTO JBUYKEHHUS MOJIEKYJI, CpEeIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSs 3HEprusi, padbora rasa,
KOA(PUIIMEHT TOJIE3HOTO JIEHCTBUSL TEIJIOBOTO JBHUraTeNs; MpPHU OMHUCAHUU
NPAaBWJIBHO TPAKTOBATh (DUBUYECKUH CMBICH UCIHOJb3YEMBIX BEIUYHMH, HX



0o0O3HAaUEHUsS W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3UYECKYI0 BEJTMYHUHY C IPYTUMH BEIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U SJICKTPUUECKUE
sBJICHUS (IIPOLIECCHI), UCTIONIB3Ys (PU3NYECKHUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIEe, HAMPSHKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHINAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3WYECKHIA CMBICT HCIOJIB3yEMBbIX
BEeIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JAHHYI0 (PU3UYECKYIO BETUUYUHY C APYTUMHU BEIMYUHAMM;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI ¥ TIPUHIMIIBL: 3aKOH BCceMUpHOTo Tsarotenus, I, 11 u III 3akonsr HeroToHa,
3aKOH COXPaHCHUSI MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHIUN CYNEPHO3UIUA CHJI, TPUHIUII PABHOMPABUS HHEPLUHUATBHBIX CHUCTEM
OTCU€TA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW 3HEPrUU TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHS
ANEKTPUYECKOTO 3apsiaa, 3akoH KylloHa, NOpUITOM pas3inyaTh CIOBECHYIO
GbOopMYJIMPOBKY 3aKOHA, €T0 MAaT€MaTUYECKOE BBIPAKEHHE M YCIIOBUS (TPaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMIBI JCHCTBUS MAalllMH, TPUOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3inuarh YCJIOBUS UX O€30MaCHOTO UCIIOJIb30BaHUS B
MMOBCEHEBHOM JKU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUW, MPU 3TOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAy  (U3WYECKUMU  BEJIMYMHAMU  C
WCIIOJIB30BAaHUEM TMPSMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buUKCUpOBaTh PE3yIbTATHl TMOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BU/JIe TaOJIUIl U TPpaUKOB, A€NaTh BEIBOBI IO PE3yJIbTaTaM MUCCIICI0BAHMS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax yd4eOHOro JIKCIEPUMEHTa, Y4YEOHO-UCCIICIOBATEIbCKOM U TMPOEKTHOM
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1a4u



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUYECKOI BEININHBI;

pelaTh KaueCTBEHHbIE 3aJau: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUHUBYIO
LENOYKY pacCyX JCHHUH C ONOpOH Ha H3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBICHUS y4eOHOW U HAy4YHO-TIONMYJISIpHOM MH(pOpMaluy, NOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;

MPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOIECCOB OKPYKAIOMIETO MHpa, B pa3BHUTHE
TEXHUKHU U TEXHOJIOTHi;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpalllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHUYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TpyHIE C BBIIOJHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB T'PYIIHI B PEIICHNE PacCMaTpUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos
Ne n/m HaumeHoBaHue pa3ejioB H TeM MPOrpamMMbl Beero KonTpoabHbie IIpakTnyeckue
padoThI padoThI

11 ®u3KKa U METOJIbl HAYYHOT'O ITO3HAHUS 2

Htoro no pazneny 2
2.1 Kunemaruka ) 1
2.2 JlnHamuka 7
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1

Htoro no pazneny 19
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 9 1
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1
3.3 ArperaTHble cocTOsiHUS BelecTBa. da3oBble nepexosl )

Hroro no paszneny 26
4.1 DneKTpocTaTHKa 10 1
4.2 IToCcTOSHHBIN DIEKTPUYECKUN TOK. TOKU B pa3In4YHbIX 12 1 1

cpenax
Hroro no pazneny 21
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 4










Ne i/

IHOYPOYHOE IIVTAHUPOBAHUME

Tema ypoka

10 KJIACC

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus:

®dusnka — Hayka o npupone. Hayunsie MeToasl
ITIO3HAHMS OKPYKAIOIIEro MUpa

Poinb 1 MecTo Gpu3uKu B pOpMHUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MUpPa, B
MIPAKTHYECKON EATEIbHOCTH JIIOIEH

PaBHOYCKOpeHHOG HpﬂMOJ’IHHCﬁHOC JBHXXCHUC

CraproBas quarnoctuka. K.p. Ne 1

PaBHOMepHOC HpﬂMOHHHCﬁHO@ JABHIKCHUC

CBoOopaHoe majienue. Y cKopeHue CBOOOIHOTO
IMagaCHUs

Mexanunueckoe ABrkeHHe. OTHOCUTEIBHOCTD
MCEXaHUYCCKOT'O AIBUXCHUA. HepeMemeHI/Ie,
CKOPOCTb, YCKOPCHHUE

KpHBOHHHeﬁHOC JABUKCHUC. I[BI/I)KCHI/IC
MaTCpHaHBHOﬁ TOYKHU 110 OKPYKHOCTH

[IpuHnunn otHOCUTENBHOCTH ["anunest.
WNHuepunaneHble cuctemsl oTcuera. [1epBbrit
3akoH HproTOHa

10

11

Tpernii 3akoH HproTOHA 7151 MaTEpUAIIBHBIX
TOYEK

3akoH BCCMUPHOI'O TATOTCHUA. Cuna TshKeCTH.
HepBa;I KOCMHUYCCKast CKOPpOCTb




12

Macca tena. Cuina. [IpuHnun cynepno3uuuu cuil.
Bropoii 3akon HeroTOHA 119 MaTepuaibHOU
TOYKHU

13

14

15

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena

Cuna tpenus. Koaddumment tpenus. Cuna
COIIPOTHBIICHUS MPH IBH)KCHUU TEJa B KHUIKOCTH
WIIH Ta3e

[TocTynarenbHOE U BpalaTesibHOE JBUKEHUE
a0COJIIOTHO TBEPAOTO Tesla. MOMEHT CHUIBI.
IInedo cunbl. YcnoBUsi paBHOBECHS TBEPIOTO
Tena

16

NMnynec MmaTepualbHONM TOYKHU, CUCTEMBI
MaTepHaIbHBIX TOYEK. IMITyIbC cHibl. 3aKOH
COXPAHEHHUs UMITYJIbca. PEaKTUBHOE JBUKEHHE

17

Pabora u MOIITHOCTH CHUIJIBI. Kunernmueckast
sHeprus marepuanbHO Touku. Teopema 00
N3MEHEHUN KMHETHYECKON OHECPIrun

18

19

20

[TorenuumanesHas sHeprus. [loTeHunanpHas
SHEPTHUsl YIIPYTO AePOPMUPOBAHHOMN TIPYIKUHBI.
[ToTennmanpHas YHEPTUs TeIa BOIM3U
MMOBEPXHOCTU 3eMITH

IloTeHuManbHBIE U HEMOTEHIUAIBHBIE CUJIBI.
CBs3b pabOTHI HEMTOTEHIIMATBHBIX CUJT C
M3MEHEHUEM MEXaHUYECKOM 3HEPTUN CUCTEMBI
Tel. 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUU

Jlaboparopnas pabota Nel «VccrnenoBanue
CBSI3H pabOTHI CUITBI C H3MEHEHHEM
MEXaHUYECKOM IHEPTUU Tejla Ha IpUMepe




PACTSAIKCHUA PE3UHOBOT'O KI'yTa»

21

22

23

Kontponbnas padota mo Ne 2 teme
«Kunemaruka. /[unamuka. 3akoHbl COXpaHEHHUSI B
MEXAHUKE

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
KHMHETUYECKOU Teopuu. bpoyHOBCKOE ABMKEHHUE.

Huddysus

XapakTep ABUKECHUS U B3aUMOJICHCTBUS YacTHIL
BeniecTBa. Mojienu CTpOeHUs ra3oB, KUIKOCTEH
U TBEPJIBIX TEIl

24

Macca monekyn. KonnuecTBo BemecTsa.
[TocTostnuas ABoraapo

25

26

TemoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana remneparyp Llenscus

Wneanbusiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT

27

AOGcomtoTHas TemMrepaTypa Kak Mepa cpeiHen
KHHETHYECKOM OHEPTUU ABHUKCHUA MOJICKYIJI.
VYpaBuenne MeHneneena-Kiamnelpona

28

29

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI
Jlaboparopnas padota Ne 2 «MccnenoBanue

3aBUCUMOCTH MEXIy apaMeTpaMH COCTOSHUS
Pa3pexKEHHOTO Ta3a

30

M3omnporiecchl B €ambHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

31

BHyTpeHHss dHEprus TEpMOJANHAMUYECKOM
CUCTEMBI U cr1oco0bl €€ u3mMenenus. Konnuectso
TEIUIOTHI U paboTa. BHyTpeHHsIs sHeprust




OJHOATOMHOI'O HACAJIBHOI'O I'a3a

32 Buapl Teronepenaun
VY nenbHas TEII0EMKOCTS BemecTBa. Konruectso

33 TEIUIOTHI IIPH TeIuIonepeaayde. AauadaTHbIN
poLecc

34 IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHHE K U30IpoLieccam

35 HeoOpatumocTs nporieccoB B mpupoae. Bropoit
3aKOH TEPMOIMHAMHKHU

36 [Tpunmun nevicteus u KT/ TermoBoi MamuHb

37 Hukn Kapno u ero KITJ{

38 DKOJOTHYeCKHe MPOOIeMbl TETNIOIHEPTETUKH

39 O6o06maromuii ypok «MosekysipHas (hu3ukKa.
OCHOBBI TEPMOTTHAMHKID)
KontponbHas padora Ne 3 o teme

40 «MonexynsipHas ¢puzuka. OCHOBBI
TEPMOTUTHAMUKI

41 [Tapoo6pazoBanue u konaeHcanus. Vicnapenue u
KHUIICHUE

42 AOCOII0THAs M OTHOCUTENbHAS BIAXKHOCTh
BO3ayxa. HackleHHsIil nap
Tsépnoe teno. Kpucramnmuueckue u amopdHsie

43 Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB.
XKunkue kpucramisl. CoBpeMEHHbBIE MaTepHAITBI

44 [InaBneHue U KpucTaUM3anus. Y aenbHas
teruiorta riaBneHus. CyOmumanst

45 VYpaBHEeHHE TEIJIOBOTO OaaHca




46

DnekTpuzanus Tel. DIeKTpuueckui 3apsa. Jsa
BHUJIA MJIEKTPHUECKUX 3apsJIOB

47

48

[IpoBOIHMKY, AUBIIEKTPUKH U IOJTYTIPOBOJHUKH.
3aKOH COXpaHEHHUs DIIEKTPUYECKOrO 3apsia

Bzaumopeiictue 3apsanoB. 3akon Kymona.
To4deuHblid IEKTPUIYECKUI 3apsi]l

49

Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJISL.
[IpuHUuMn cynepno3uuu 3JIeKTPUUECKUX MOJEH.
JInHnM HANPSH>KEHHOCTH

50

51

52

Pabota cuit 3IeKTpOCTaTHYECKOTO TOJIS.
Tlorenuuain. Pa3HoCTh NOTEHIIMATIOB

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATUYCCKOM II0JIC. I[I/ISJIeKTpI/I‘leCKaH
IMPOHUIIACMOCTb

OnexrpoémkocTs. Konnencarop

53

54

55

OneKTPOEMKOCTb IIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHcaTopa

JlaGopatopHnas pabota Ne 3 M3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"

[TpuHIIMTT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBAJILHOTO anrapara,
CTpYHHOT0 NIpUHTEpA. DJIEKTPOCTaTHIECKast
3amuTa. 3a3eMIIeHUE IEKTPOIpHOOpOB

56

DIIEKTPUYECKHM TOK, YCIOBHS €T0
cymectBoBaHus. [loctossaabIN TOK. CHila TOKa.
Hamnpsioxenue. Conporusnenne. 3akon Oma Jist
ydacTka [enu

57

HOCJ’IGI[OB&TCJ'IBHOG, napaiji€jbHOC, CMCIIAHHOC




COeIMHEHUE NMPOBOAHUKOB. JlabopaTopHas
pabota «/3y4yeHne CMEIaHHOTO COETMHEHHS
PE3UCTOPOB»

58

59

60

61

PaboTa 1 MOUTHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxxoyins-Jlenua

3akon OMa 1Sl OJTHOM (3aMKHYTO# )
anieKTprueckoi renu. KopoTkoe 3aMbIKaHHeE.
Jlaboparopuas pabota Ne 4 «M3mepenune I/C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHUS

DNeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAILIIOB.
3aBUCHMOCTb COIIPOTUBIICHUS METAJIJIOB OT
Temrepatypbl. CBEpXIIPOBOIMMOCTh

OnexTpuuecKuil TOK B Bakyyme.CBolicTBa
JIEKTPOHHBIX ITyYKOB

62

[TonynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoauMOcTh. CBOMCTBA p—N-TIepexoa.
[TonmynpoBOAHUKOBEIE TPUOOPHI

63

64

65

DNEeKTPpUYECKUI TOK B pacTBOpax M pacruiaBax
AIEKTPOJIUTOB. DIEKTPOIIUTHUECKAS
JUCCOITHAITUS. DIEKTPOJINU3

DnekTpruyeckuil Tok B razax. CaMmocTosTeIbHbII
Y HECAMOCTOSTENbHBIN pa3psa. Monuus. [1nazma
DnexTpuueckue mpudopsl U yCTPOMCTBA U UX
MpakTUuecKoe npuMeHnenue. [IpaBuna TeXHuKu
0e30IMacHOCTH

66
67

O600maromui ypok «JIeKTPOINHAMUKA

Konrtponsnas padora Ne 4 o teme




«Qnektpoctatuka. [10cTOSHHBIN neKTpUYeCKUil
TOK. TOKM B pa3iaM4YHBIX Cpenax»

68

O6o6mmaromuii ypok mo Temam 10 kiracca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo

((HpOCBGHICHI/Ie»

METO/IUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1 Mskumes I'. 1. @uszuka. 11 kmacc: yued.11s1 0011e00pa3oBaTeIbHbIX
opraHu3zanuii: 6a30Bbii u yriay0:a. yposau /I'. Sl.Mskumies, b. b. byxosues, B.M.
Yapyrun; nox pen. H. A.IlapdpentreBoit.- 9-e uzn. — M.: [Ipocsemenne, 2021 —
(Knaccuueckuii kypc).

3. [Tapdentrea H.A. COopuuk 3anau no gusuke.10-11 kmaccel: yuedHoe
nocobue 11 001eoopa3oBaTenbHbIX opranu3anuii / H.A. Ilapdentresa. - 8-¢
m3a. - M.: [Ipoceemienue, 2018.

4. Caypos FO.A. Iloypounsie pazpadotku. 10 kiacc.

5. Mapon A.E., Mapon E.A. Onopabie KOHCTIEKTHI U U hepeHInpoBaHHbIE
3a/1aumn

6. 3a6otun B.A., Komuccapos B.H. KouTpo:is 3HaHMi, yMeHHIi 1 HABBIKOB
yYaIuxcs

s yqammxcest



1. I'.I.Msaxumes, b.b.byxosnes, H.H.Cotckuii / ITox pen. H.A.IlapdenTtreBoii,
®usuka. 10 knacc.ba3zoBblil ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM MPUIIOKEHUEM ).
— M.: IIpocsemenue, 2020.

2. Nunaktuyeckue Matepuansl @usnka 10 kimace / A.E.Mapon, E.A.Mapon. — M.:
N3natensctBO «/JIpodar, 2018.

3. TeMaTuyeckrue KOHTPOJIbHBIE U CAMOCTOSITEIbHBIE pa0boThI Mo (pusuke 11 Kiacc
/ O.M.I'pomuieBa. — M.: U3naTenscTBO «OK3amen», 2019 r.

4. COOpHUK 3a/IaHUI U CaMOCTOSITENbHBIX padoT «Puzuka 10», JI.A.Kupuk,

I0.1. Iuk- M.: Nnekca 2019r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



1. Arumanuu gusudeckux oowekToB. http://physics.nad.ru/

2. uBas ¢usuka: odydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
9. Ypoxku ¢usuku ¢ ucnosibzoBanuem Murepuera. http:// www.phizinter.chat.ru/
3. ®usuka.ru. http:// www.fizika.ru/

4. ®usnka: KOJUIEKIUS ombIToB. http://experiment.edu.ru/

5. ®usuka: QJICKTPOHHAA KOJUICKIOUSA OIIBITOB.
http://www.school.edu.ru/projects/physicexp



