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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOr0 ypoBHS Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOW MporpamMmsbl, npejactaBieHHbIX B DI'OC
COQO, a Takxke c¢ yuéroM ¢enepaiibHOM paboyeil mporpaMMbl BOCIUTAHUS U
KOHLETIIMK TpenojiaBanus yyeOoHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHu3aLusIX Poccuniickon denepanum, peann3yoImux OCHOBHBIE
o0Opa3oBaTelIbHbIE TPOTPAMMBI.

Copepxanue mnporpaMmbl 1O (U3MKe HampaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAyYHOW KapTUHBl Mupa oOyuarmmxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢u3nke Ha 6a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JIEATEIHHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBerctByeT TpeboBanusim OI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeMETHBIM pe3yJibTaTaM
o0y4eHHs, a TakKe YUYUTHIBAET HEOOXOAMMOCTbh peaM3alUu MEXKIPEIMETHBIX
cBs3ed (U3MKM C €CTeCTBEHHO-HAy4YHbIMU Yy4e€OHbIMU MpeaMeramu. B Hel
OTIPECIISAIOTCS OCHOBHBIE 1IENTM M3y4YeHUs (U3UKH HAa YPOBHE CPETHEro OO0IIEero
o0Opa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaTbl OCBOCHMS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca PU3MKHK Ha Oa30BOM YPOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThl MO rojlaM 00yUEHHUS;

e conepkaHue yuebHoro npeamera «Pusnka» 1o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOIo MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLlkonbHbIN Kype Hu3nKu — cucTeMo00pa3yoImuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWHA, HW3Y4aeMbIX XHMHEH, OWOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME€ W AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  OMNpeAeNisieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTMKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCA, IMOJIYYEHUS HOBBIX MAaTe€pHaloOB C 3a/J[aHHBIMA CBOMCTBAMU M APYTHX.
N3yyenue ¢Pu3MKM BHOCHUT OCHOBHOM BKJIaJl B (POPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (popMupoBaHHME YMEHUU MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS NP BBIOJHEHUN UMU YY€OHBIX UCCIIEOBAHUM.

B ocHOBy kypca ¢Gu3ukm s YpOBHS CpPEIHETO OO0IIero oOpa3oBaHUs
NOJIOKEH pAX HUACH, KOTOpPbIE MOXHO pAacCMaTpuBaTh KaK MPHHLMIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lieNoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3UKHU.

Hoesn eenepanusayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (U3MKU
o0beMHEH BOKPYr (u3nueckux Teopuid. Beaymmm B Kypce sABiIsercs
dbopMHpoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NPEaNosiaraéT HCHOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (HU3HMUYECKONM HAayKH, OCMBICICHHE CBSA3H Pa3BUTHUSA
¢uzukn ¢ pa3BuTHeM OOHIECTBa, a TaKkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamu.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢Gu3ukum  mpeamnosiaraert
3HaKOMCTBO C HIMPOKHUM KPYIOM TEXHHUYECKHX M TEXHOJOTHYECKHX MPHIOKESHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEIACHUS DJIEMEHTOB
COZIepXaHusl, TMOCBSIIEHHBIX SKOJOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a TakXke OOCYXIeHHUs
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacCHOCTH.

CTep>XHEBBIMHU JJIEMEHTAaMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBanus sABIAIOTCS (pusnyeckue Teopuu (HopMUpOBaHHE MPEICTABICHUNA O
CTPYKTYpE NOCTpOeHUs] (U3HUECKON TeOpHH, posid (pyHAaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX MPEIACTABICHUAX O TMPUPOAE, TpaHHUIAX
NPUMEHUMOCTH TEOpW, MJi1 OMNHCAHUA €CTECTBEHHO-HAyUYHBIX SIBICHUN U
MIPOLIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOIX0J B Kypce (U3UKU Pean3yeTcsl Mpexie
BCEro 3a CUET OpraHu3allud 3KCIEPUMEHTATbHOU AESTENbHOCTH O0Y4YaroImUXCS.
Jis  6a3oBOro ypoBHS Kypca (HU3MKM — 53TO HCIOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX HSKCIEPUMEHTOB M JIAOOpaTOpHBIX padorT,
KOTOpbIE B IporpamMme mno (usuke oObeIUHEHbl B OOLIMN CHUCOK YUYEHHYECKHX
paKTUYECKUX padoT. BbijeneHre B yka3aHHOM IepeuHe JabopaTOpHBIX padoT,
OPOBOJMMBIX JJIsI KOHTPOJSL M OIEHKHU, OCYIIECTBIISIETCS Y4YaCTHUKAMU
0o0pa30BaTeNIbHOTO TMpoIlecca HUCXOAs U3 OCOOCHHOCTEW IUTAHUPOBAHHUS U
ocHameHus: kabunera Qusuku. Ilpu 3TOM oObOecrneunBaeTcss OBIAJCHHE
00y4arouMMucs yMEHUSIMU MPOBOJUTH KOCBEHHBIE HM3MEPEHHS, HCCIEIOBaHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
NPEIJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHHWE yAENsSETCS PEIICHUIO PACUYETHBIX M KayeCTBEHHBIX
3agad. [Ipu 3TOM nmns pacy€THBIX 3a7a4 IPUOPUTETOM SBISAIOTCS 33Ja4d C SIBHO
3a1aHHON (PU3NYECKON MOEIbIO, TO3BOJISIONIME IPUMEHATh U3yUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjienia Kypca, TaK W HUHTETPUPYS 3HAHUS U3
pasHbIX pazaenoB. [|Jis KaueCcTBEHHBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3a/aHUs Ha
0oOBsICHEHHE TPOTEeKaHUA (U3UYECKUX SIBICHUH M TPOIECCOB B OKPY)KAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3NYECKON MOIENH Ml CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmu DPI'OC COO k marepuanabHO-
TEXHUUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbIi ypOBEHb Kypca
¢bu3MKN Ha ypOBHE CpeHero o01ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeaIMEeTHOr0 KaOuHeTa (M3MKH WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOMHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTre (U3MKU TOHKHO OBITH
HeoOXoauMoe JlabopaTopHoe O0O0OpYIOBaHHWE [Jisi BBITIOJHEHHS YyKa3aHHBIX B
nporpaMMe Mo Qu3uKe YYCHHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPAIIMOHHOE
o0opynoBaHue.

JlemoHCTpalMoHHOE  000pynoBaHue (QOPMHUPYETCSI B COOTBETCTBHH  C
NPUHIAIIOM MUHUMAIBHOW JOCTAaTOYHOCTH U OOECMEeYMBACT IOCTAHOBKY
NEPEUNCIICHHBIX B TporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi is
UCCIICIOBAaHMSI ~M3YYaeMbIX SIBJICHMA ©  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPHUMEHEHHIA.

JlaGopaTopHoe 000OpymOBaHHME IS YYCHHYECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYCCKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKHe KOMILICKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJIb30BAHUU AHAJIOTOBBIX W NU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
WU3MEPUTENBHBIX CHCTEM B BH/JIE IU(POBBIX JTA00OPATOPHI.

OCHOBHBIMU TIETISIMU U3YYCeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHHE HWHTEpeca W CTPEMJICHUS OOYJArOIIMXCS K HAYYHOMY
U3yYEHHUIO TPUPOMABI, Pa3BUTHE WX HWHTEIUICKTYyadbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TIO3HAHUA U (pOopMHUpOBaHHE
UCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHHSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PECHHUS KakK pe3ysibTaTa H3YYCHHs
OCHOB CTPOEHHS MaTepuu M (PyHITaMEHTAIBLHBIX 3aKOHOB (PH3HKH;

o (¢opMHpOBaHHE YMEHHH OOBSCHATH SBJICHUS C HCIOJIb30BaHHEM
Gu3NYECKUX 3HAHUHA U HAYYHBIX JO0KA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (DU3UKU I Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHI.

JlocTkeHne STUX Lene oOecreynBaeTcsl peluieHueM CIeAYIONINX 3a1ad B

mpoliecce u3ydeHus Kypca GU3nKyd Ha ypOBHE CPEAHETO 00Iero 00pa3oBaHMs:



e nmpuOOpeTeHHEe  CUCTEMbl  3HAaHUK 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOUAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DBJIEKTPOJMHAMHKY, KBAHTOBYIO (U3HUKY H
3JIEMEHTHI acTPO(DU3HKHY;

e (opMupOBaHHE YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OObACHEHHS] (PU3NYECKUX SBJICHUW B TMPUPOJAE M [ TPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pEIIEHUS pa3IUYHbIX 3a]ad C SBHO 3a/IaHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3ianue (HU3NIECKON MOJIeNH, aIeKBaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOULYIO
cpeny;

e OBJIAJICHUE METOJAaMU CaMOCTOSITEILHOTO IUJIAHUPOBAHUS U TPOBEIACHHUS
bu3MUecKUX SKCIEPUMEHTOB, aHalIW3a W HHTeprpeTanuu UHGOpMaIi,
onpeeeHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHMM HJisi pa3BUTHS YMEHHUH MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypoBeHb) Ha ypPOBHE CPEIHEro OOIIETo
obpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeZEl0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMMe no (U3MKE MEpeueHb JIabopaTOpPHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JI€JaeT BbIOOD
pOBEACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHIyaJIbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.



COJEPKXAHUE OBYYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®usuka — Hayka O npuponae. HayuHble mMeToabl IMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp dKcrepuMeHTa W TEOPMM B IPOLIECCE NO3HAHMS IPHUPOIBI.
OKCIIepUMEHT B (PU3UKE.

MonenupoBanue (u3MUECKUX sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMD COOTBETCTBUA.

Ponb u mecto ¢usuku B (HOpMUPOBAHHM COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele M LUQPOBBIE H3MEPUTENIbHBIE NPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKEeHUE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHIKCHUSI.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpeAHsIi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMbI KOOPAHMHAT.
CrnoxeHue nepeMeneHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsAMOJUHEHHOe nBrkeHue. [paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOpPOCTH, YCKOPEHHUs, MYTH M NEPEMEUICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOomHOE azieHue. Y CKOpeHne CBOOOTHOTO TaICHUSI.

KpuBonmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA  IIO
OKPYHOCTH C MIOCTOSIHHOW MO MOJIYJIKO CKOPOCTBIO. YTIIOBasi CKOPOCTh, IMHEHNHAS
ckopocTb. [lepuon u yactora obpanienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETP,
JBU>KEHUE CHAPSIOB, LICMTHbIC U PEMEHHBIE MEpEe/Iayuu.

Llemoncmpayuu

Mogenp cuctemsl OTCYETA, WLIFOCTpPALUs KUHEMATHYECKUX XapaKTEPUCTHK
JBHKECHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmonenue nBwkeHus Tena, OpOIIEHHOTO TOJ YIJIOM K TOPH30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Hanpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEIBIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXKAY NYTSIMHU, NPOMAECHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKA BpPEMEHUM MPHU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOU CKOPOCTHIO, PABHOM HYJIIO.

W3ydeHnne nBUKEHHUs IapUKa B BI3KOM )KUIAKOCTH.

W3y4yenue nBwKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipunumn  otHocutenbHOCTH  ['amunes. IlepBeit  3akoH  HeroToHa.
HNueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUI MaTepUalIbHON TOYKU. Tpetuit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHOro TaroreHuss. Cuna Tskectu. IlepBag kocmmueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (1mokos, CkoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJbKEeHUs! U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuita cOnpOTUBIICHUS IPH IBU)KEHUU TEJIA B dKUJIKOCTH WIIH rase.

[ToctynaTensHoe U BpalareabHOE ABMKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHus. [lmedo cuibl. YcmoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuyeckrue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JNBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenue nHepuuu.

CpaBHEHME MacC B3aUMOJACHCTBYIOIINX TEI.

Bropou 3axkon HeroToHa.

HN3mepenue cui.

CnoxxeHue cuJ.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT iepopmarum.

HesecoMocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHUsI TBEPAOTO Teyia. Buibl paBHOBECHSL.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

W3ydenue aBmxeHus Opycka 1o HaKJIOHHOW TIOCKOCTH.



HccenenoBanue 3aBUCUMOCTH CWJI YIPYIOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3uHOBOM 00pa3siie, OT uX aedopMariuu.

HccnenoBanue yCIOBUM PABHOBECUS TBEPAOTO TeENd, HMEIOLIEr0 OCh
BpAILECHNUS.

Tema 3. 3axonbl cOXpaneHUusn 6 MexaHuKe

Wmnynec MaTepualibHOM TOUYKM (T€na), CHUCTEMbl MaTepHUaJbHBIX TOYEK.
HMiynbCc cuipl U U3MEHEHHME HMITyJbCa Ted. 3aKOH COXPAHEHUS HMMILYJIbCa.
PeaktuBHOE nBMXKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus MarepuanbHOW TOUYKH. Teopema 00 H3MEHEHUU
KMHETHYECKOU SHEPIHH.

[ToTennmanbHas DHEPTHSL. ITorennmansHas SHEPTHUs yIpyro
nedopMuUpoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Tena  BOJIU3H
MOBEPXHOCTH 3€MIIH.

[ToreHunanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  pabOTHI
HEIMOTCHIMAIBHBIX CWJI C M3MEHEHHEM MEXaHUYECKOM JHEPIMM CHCTEMBI TElL
3aKOH COXPAaHEHUsI MEXaHUYECKOU SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: BOIOMET, KOIIED,
IIPY>KUHHBIN [IUCTOJIET, IBMKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHs UMITYJIbCA.

PeaktuBHOE nBMXKEHHE.

[lepexon moTeHMATBHON YHEPTUH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHUEM MEXAHMYECKOW IHEPruu
Tesa Ha PUMEpE PACTKEHUs PE3UHOBOIO KIYTa.

Pasznen 3. MosekyJsipHas pu3nKa U TEPMOJIMHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBWKEHHUS U
B3aMMOJCUCTBUS 4YacTUIl BemlectBa. Moaenum CTpOEHHsI Tra30B, KHAKOCTEN U
TBEP/ABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MmoJiekyn. KommuectBo Beniectsa. [loctossHHass ABoraapo.

TemnoBoe paBHOBecue. Temrieparypa u €€ usmepenue. lllkama temmeparyp
Lenbcus.



Mopens uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpUM HUACAIbHOrO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeaHEl KHWHETHUYECKOM SHEPruy TEIUIOBOTO JBWXEHUA dvacTul rasza. Illkama
temneparyp KeneBuna. I'azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UA€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTraBieHUEe H3OMPOLECCOB: HM30TEpMa, H30X0Pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W NPAKTUUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Llemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 UM Py3Un KUAKOCTEH U ra30B.

Mopenb OGpOyHOBCKOTO IBHXKCHUS.

Mogaens onbita LlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXKMOJIEKYISPHOTO
B3aUMOJIEUCTBUSL.

Monens, WuIoCTpupyoas Npupoay AaBJIEHUsS ra3a Ha CTEHKU COCYa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHHUS HACATBHOTO Trasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

OnpeneneHue Macchl BO3AyXa B KJIIACCHOM KOMHAT€ HAa OCHOBE H3MEPEHUI
00bE€Ma KOMHATHI, TABJICHHS U TEMIIEPATYPhl BO3TyXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepmoaunaMuueckass cucrema. BHyTpeHHSA dHEprus TEPMOAMHAMHUYECKON
CUCTEMBI U crIocoObI e€ m3MeHeHus. KonmdecTBo TemioTel u padota. BHyTpeHHss
DHEPrusi  OAHOATOMHOTO  HWJEATbHOrO  ra3a. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIyUeHHUE. Y IeJIbHAs TEMIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpEaaye.

[Tonsitue 006 ammabatHoM mpomecce. [lepBwIii 3aKOH TEPMOJAMHAMHUKHU.
[Ipumenenne mepBOTO 3aKOHA TEPMOJIMHAMHUKHU K u3omporeccam. ['paduaeckas
UMHTEpHpeTalus padoThl rasa.

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

TeroBpie  mammsbl.  [IpuHOUWNBI  OEWCTBHS  TEIUIOBBIX — MAILMH.
[IpeoOpa3zoBanusi SHEPruM B TEIUIOBBIX MammHaX. KoaddumueHT monae3Horo
nevctBus TemwtoBoit mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3HOTOo
JNEUCTBUA. DKOJIOTMUYECKUE MPOOIEMbl TEMIOIHEPTETUKH.



TexHuueckue yCTpoWcTBA U MPAKTUYECKOE MNPUMEHEHHE: JIBUrareib
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3meHeHue BHYTpEHHEH HSHEPruy Tejla MPH COBEPIICHUH PAaOOTHI: BBUIET
npoOKku W3 OYTBUIKM TIOJA JEHCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe 3dupa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOIEMOHCTpAIIUS ).

W3MeHeHne BHYTpEHHEHN 3Hepruu (TeMiepaTypsl) Teja Ipu TeIionepeaaye.

OnbIT 10 anuabaTHOMYy pacCUIMPEHUI0 BO3ayXa (OMNBIT C BO3AYLIHBIM
OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JBATATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3mepenne yaenbHOoN TEMIIOEMKOCTH.

Tema 3. Acpecammnbie cocmosanun eéewyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenne u kumnenne. AOCOMIOTHAS U
OTHOCHTEJIbHAS BJIAXKHOCTb BO3ayxa. HacelieHHbld map. YaenpHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT 1aBJICHUSI.

Teépnoe teno. Kpucramimueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpucrtamuioB. Kunkue xpucramibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUCTaJIM3anus. Y enbHast Teriora mwiasiaeHus. CyOaumanust.

VYpaBHeHue TemnoBoro OanaHca.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHHUE: TUIPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMU ITOJYyYEHHUS] COBPEMEHHBIX MATEPHAJOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX IIAPOB.

Kunenne npy noHW>KEHHOM J1aBJICHUMU.

CriocoObI M3MepeHNs BIAXKHOCTH.

Habmronenne HarpeBaHus ¥ MIaBJIeHUs] KPUCTATMYECKOTO BEILIECTRA.

JIeMOHCTpanust KpUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3mepeHne OTHOCUTENBbHOM BIIAXKHOCTH BO31YXa.

Paznen 4. JaekTpoauHaMHUKAa
Tema 1. Inexkmpocmamuka
DOnexTpusammsi Tel. OJEeKTpUYecKuil 3apsn. JlBa BuIa dSIECKTPUUYECKUX
3apsnoB. [IpOBOTHUKH, TUANEKTPUKHA W TIOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3apsijia.



Bzaumopeiictue 3apsaoB. 3akoH KynoHa. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
OnekTpudeckoe mnone. Hanpsok€HHocTe  anekTpuueckoro mnouid.  IIpuHuun
CYyHEPHO3ULIMM BJIEKTPUUECKUX MOJeh. JIMHUM HAnpsHKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

Pabora cum  osmekrpoctatmueckoro  mosis.  [lortennman.  PasHocThb
NOTEHUUAJIOB. [IpOBOJHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpruyeckas MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTtop. DneKTpOEMKOCTh TNIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHndeckre yCTPOMCTBA W MPAKTHUYECKOE IPUMEHEHUE: 3SJIEKTPOCKOII,
ANEKTPOMETP, DIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJICHCATOp, KOMMUPOBAJIbHBIN annapar, CTPYHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MIPUHLININ AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[IpoBOAHUKH B IEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAatopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U AUAJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE COMPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TAapaIeIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

Pabora »snexrtpuueckoro Toka. 3akoH JDkoyns—Jlenma. MourHoOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIIAasi CUjia M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKA.
3akoH Oma 171 MOTHOM (3aMKHYTOM) AyiekTpuueckoi tenu. KopoTrkoe 3aMbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX IMYYKOB.

[TomynpoOBOIHUKH. CobOcTBeHHas u MIPUMECHAS MPOBOJIUMOCTb
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.



ONeKTpUYecKuid TOK B PacTBOpax M  pacIulaBax  JJIEKTPOJIUTOB.
DIEKTPONIUTHYECKAS TUCCOLUALNS. DIIEKTPOIIN3.

OnekTpuyeckuid TOK B raszax. CamMoCTOSATENbHBIM M HECAMOCTOSTEIIBHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, OJJIEKTPOHArpeBaTelbHblE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

W3mepenre Cuilbl TOKA U HANPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOT0 CEYCHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

IIpOoBOIMMOCTB JIEKTPOIIUTOB.

HckpoBoit pa3psaa M IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHue cMemaHHOro COEIMHEHNs PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJIECHUS.

Hab6monenue snextponmsa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a30Boro ypoeHs B 10 kiacce oCyIIECTBISETCS C
y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMd MaTE€MaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4yHbId (pakT, runoresa, (u3nyeckas BEJIUYMHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJIETIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JHUHEHHas QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX IPOEKIMHU HA OCU KOOPIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII00OOMEH KMBBIX OPTaHU3MOB (BHU[BI TEILIONEPEAAayuH, TEIUIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B XKUBOW NPHUPOJIE.



Xumusi: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHHE aTOMOB M MOJICKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPMABIX TEJN, XHUIKOCTCH H
ra3oB, 3JCKTPUYECKHE CBOWCTBA METAJIOB, 3JICKTPOJUTUYECKAs JIUCCOLMAIINS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKCHUN C KCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHHUKE, MOJIIIUITHAKYA, HCIIOJIb30BAaHHE 3aKOHA COXPaHCHHUSI
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET W JIPYrHe), JBHTATeNb BHYTPECHHETO
CropaHus, apoBasi TypOMHa, OBITOBOM XOJIOJWIBHUK, KOHIAUIIMOHED, TEXHOJIOTHN
MOJTy4EHUSI COBPEMECHHBIX MAaTEpHajOoB, B TOM YHCIIE HaHOMAaTepUAJIOB, H
HAHOTEXHOJIOTHH, 3JICKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE 3JICKTPONPUOOPOB,
KCEPOKC, CTpYHHBIH HPUHTED, 3JIEKTPOHATPEBATEIIbHBIC pruOOPHI,
9JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TATbBAHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIeTro
o0Opa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO 00ECIEUYUTH JAOCTHXKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINUHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «Pu3nka» AOJKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIUXCA PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIN, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOIro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U OMbITA JEATEIILHOCTH B IMPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEYECKUX  TI'YMAHHCTHUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIPaBJICHUHU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aMMOJICICTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOU W BOJOHTEPCKOUN AEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:



c(hOopMUPOBAHHOCTH POCCUICKOMN rpakIaHCKOU WJCHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE€ OTHOWIEHHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE pELICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NESTEIIbHOCTH YYEHOT0;

OCO3HAHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOIO Oy IyILIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS S

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gpusndeckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEpPEC K pa3iuuHbIiM cdepam npodhecCUOHATBHOU NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oyayiuel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIE KU3HEHHBIE JIAHBI;

TOTOBHOCTBH ¥ CIIOCOOHOCTH K 0OOpPa30BaHMUIO M CAaMOOOPa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYpbI, OCO3HAaHUE TJI00aTBLHOTO
XapakTepa 3KOJOTUYECKUX MPOoOIeM;

IJTAHUPOBAHKUE U OCYIIECTBIIEHUE JIEMCTBUM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIMpEeHHUE ONbITa JEATEIBHOCTH OSKOJIOTMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOUIUXCSI 3HAHUM 1O (PUBUKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHHME LIEHHOCTH HAay4YHOH JESITENbHOCTH, TOTOBHOCTh B MpOLECCE
u3ydeHus: (QU3UKA  OCYIIECTBISATh  MPOEKTHYID UM HCCIIEIOBATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
Bba3oBble JJornueckue aeicTBUA:
CaMOCTOSAITENIbHO  (popMyMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;



OTpeNeNiaTh IeNH ACSITeIbHOCTH, 33/JaBaTh IMapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS;

BBISIBIIAITh  3aKOHOMEPHOCTH U IMPOTHUBOPEUMS. B  PaccMaTpUBAEMBIX
(U3NYECKUX SIBICHUSAX;

pa3palaThiBaTh IUIAH pEIICHUs MPOOJIEMBbI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

ba3oBble uccie10BaTebCKue 1eMCTBUA:

BJa/IeTh HAYYHONW TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHSATUSIMU U METOAAMHU
buznyecKoil HayKu;

BJIaJIETh HABbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MPOEKTHON EATEIbHOCTH
B 00acTi (U3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOMCKY
METOIOB pELICHHs 3a1ad (PU3NYECKOTO COACPXKAaHMS, NPUMEHEHHIO Pa3IMyHbIX
METOJIOB IMO3HAHUS;

BJIAQJE€Th BUAAMU JEATEIBbHOCTH MO TOJYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpIpeTanuy, NpeoOpa3oBaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, B TOM YHCJIE IIPH CO3AaHNUU Y4eOHBIX MMPOEKTOB B 00JaCTH (DPU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aady,
BBIIBUTATh TUNOTE3Yy €€ PpEelIeHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTelbCTBA
CBOMX YTBEPXJACHUM, 3a]1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJyYEHHbIE B XOJE pEUICHUs 3aJaud  pe3yJIbTaThl,
KPUTUYECKH OIIEHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BATENbHOM
JeSITeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DUBUKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

yMETh TMEPeHOCHTh 3HaHUSA 10 (U3MKE B TMPAKTUYECKyI0 00JacTb
KHU3HEJCATEIILHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJICH, IPEJIaraTh OPUTMHAIBHBIE IOJXObI U PEIICHUS;

CTaBHUTb NPOOJIEMBI U 33]1a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIa/I€Th HaBBIKAMH MOJYy4YeHHUS WHGOPMALUU (PU3NIECKOTO COACPKAHUS U3

UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh IOUCK, AaHAIU3,



CHUCTEMaTH3allMI0 ¥ WHTEPIpeTanio MHOOPMAIMK pPa3IUYHbIX BUIOB H (POPM
NPE/ICTABIICHHS,

OLICHUBATh JIOCTOBEPHOCTh MH(DOpMAITUH;

UCIIOJIb30BaTh  CPeACTBA  WH(POPMAIMOHHBIX W KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B PENICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OpraHU3allMOHHBIX
3ama4 C COONIOJICHMEM TpeOOBaHUM APrOHOMHMKH, TEXHHKH OE30MacHOCTH,
THTHCHBI, PEeCypCcOoCOEpeeHUs, TPABOBBIX H  ITUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJEp)KaHUS B Pa3IUYHBIX (opmarax c
y4€TOM Ha3HAYCHHS MHPOPMAITUHU U [IEJICBOM ayJUTOPHH, BRIOUPAs ONTUMAIBHYIO
(dbopMy TpeCTaBICHHS U BU3YaTH3aIHH.

KoMMyHHKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBHUS:

OCYILECTBJIAT, OOLIeHHEe Ha Yypokax (U3MKH HW BO BHE-ypOUHOH
NesITeTbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalliidi W  CMsT4artb
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHHM C Y4ETOM 0OIIMX
MHTEPECOB M BO3MOXXHOCTEN Ka)X/I0T0 WieHa KOJIJICKTUBA;

OpUHUMATh LEJIM COBMECTHOM  JIEATENIbHOCTH, OpPTraHU30BBIBATH U
KOOPAWHUPOBATh JEHCTBUS MO €€ JOCTM)KEHUIO: COCTaBJIATh IUIaH JACWUCTBUIA,
pacmpenenartb poid ¢ Y4E€TOM MHEHHH y4YaCTHHUKOB, OOCYXIaThb pEe3yJIbTaThl
COBMECTHOH paboThI;

OLIEHUBATh KAaueCTBO CBOEr0 BKJAJa M KaXKAOTO YYaCTHUKA KOMAaHIbl B
o0t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHUBATh MU C TMO3MIHUKA HOBHU3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSABISATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryJsiTHBHBIE YHUBEpPCAJbHbIE YUeOHbIE AeiicTBHS
Camoopranusanms:
CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JCATEIBHOCTh B 00J1aCTH
GU3MKK W acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh W (POPMYyIHPOBATH
COOCTBCHHEBIEC 3aJ1a4H,



CaMOCTOSITEJIBHO COCTABJATh IUIAH PEUIEHUS PACUYETHBIX M KAUYECTBEHHBIX
3a/1a4, IJ1aH BINOJHEHUS MPAKTHYECKOW pabOThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

paciupsTh paMK1 yueOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OLICHUBATh MTPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO HPYyAULMUA B 0O0JacTu
(U3HUKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJ€Th HABBIKAMU  [O3HABAaTEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEpLIAEMBIX JECHCTBHM W MBICIUTEIbHBIX NIPOLIECCOB, UX PpPE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU JUIsl OLICHKU CUTYyalluu, BHIOOpA BEPHOTO
peLIeHHs;

YMETh OLEHUBATh PUCKUM W CBOEBPEMEHHO IPHUHHUMATh PELIEHUS MO HX
CHUKEHHUIO;

NPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX IIPU aHajJu3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

OPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIHU3€ pe3yJbTaTOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B npouecce OOCTMXKEHMSI JTMYHOCTHBIX PE3YJIBTATOB OCBOECHMS IPOrPAMMBI
no ¢Qusuke aIS YpPOBHS CpeAHero ooOimero oOpa3oBaHHs y OO0yYaromMxcs
COBEpLIECHCTBYETCS AMOLMOHATIbHBIN WHTEJJIEKT, IPEANOIAr AU I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOE AMOIIMOHAIILHOE
COCTOSTHUE, BUJIETh HAIMIPABIICHUS Pa3BUTHsI COOCTBEHHOI AMOIMOHANBHOMN cephl,
OBITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBAaHMS, BKIIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJallTUPOBATHCA K
HIMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIFOUAIOIIEH CTPEMJIEHUE K JTOCTHIKEHUIO LIEJIU U
yCcHexy, ONTUMH3M, WHHUIHMATHBHOCTb, YMEHHWE JEHUCTBOBATH HMCXOJS U3 CBOMX
BO3MOKHOCTEM;



IMIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE
IpYTUX, YYUTBIBaTb €ro IpH OCYIIECTBIECHUM OOILIEHUs, CIHOCOOHOCTh K
COYYBCTBHUIO U COIEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOUAIOIIUX CTIOCOOHOCTD BBHICTPAaNBATh OTHOIICHUS
C IPYTUMHU JIIOJIbMHU, 3200TUTHCS, POSIBIISITH UHTEPEC U pa3peiiaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJICH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAJIbHAS CUCTEMa OTCYETAa, AOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN a3, MOJEIH CTPOCHUS Ta30B, )KUIAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (GU3UYECKHUE SBJICHHS (IIPOLIECCHI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETHYECKON TEOPUU CTPOCHHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBH>KEHUE, CBOOOJHOE TMAaJICHUE TeJ, JIBMXKEHUE MO OKPYKHOCTH, WHEpUUs,
B3auMoJielicTBUE Tell, nuddy3us, OpOYHOBCKOE JBHKEHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHNE 00BhEMa TeJl MPY HarpeBaHUu (OXJIAXKISHUH ), TETNIOBOE
paBHOBECHE, HUCHAPEHHUE, KOHJCHCAIMS, IJIABJICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTB BO3/1yXa, MOBBILICHHUE JABJICHUS T'a3a MPU €r0 HArPEBAHUU B 3aKPHITOM
CoCyZie, CBSI3b MEXIY NapaMeTpaMH COCTOSIHHSI Ta3a B  HM30IPOLECCax,
AIEKTPU3AIMSA TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

ONHUCHIBaTh MEXAHWYECKOE JBMIKEHHUE, MCIOJIB3Ys (PU3MUEeCKrue BETUYUHBI:
KOOpJIMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Telia, Cuia,
MMIYJIbC T€Jla, KNHETUYECKAas JHEPrusi, NMOTCHUUAIbHAS JHEPIUsl, MEXAHUYECKAS
paboTa, MexaHW4YecKass MOIIMHOCTh; TPH OIMCAHUUA TMPABUIBLHO TPAKTOBATH
(bU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEJIUYUH, WX OOO3HAYCHUS W EIUHHUIIBI,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEJINYMHAMM;

ONKMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SBJICHHS,
UCIIONB3Ya (U3MUYECKUEe BEIMYMHBI: JaBJIGHHE Tasza, TeMmIleparypa, CpeaHss
KMHETHYECKasi SHEPIrusl XaOTUUECKOI0 JIBUKECHHUS MOJIEKYJ, CPEIHEKBaApaTUUHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEpPrusi, padbora rasa,
KOO (DHUIMEHT TMMOJE3HOTO JEUCTBUS TEIUIOBOTO JBHUTATENS; TPU OIMWCAHWUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJIB3YEMBIX BEJIWYWH, WX



0003HAaYeHUsI W E€IMHULBI, HaXOAUTh (HOPMYJBI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BEJTMYHUHAM;

ONKCBIBATh U3YYCHHBIC DJIEKTPUYECKUE CBOWCTBA BEUIECTBA U AIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIEKTPUYECKOE T0JIe, HANPSKEHHOCTD MOJIs1, TOTEHINAJI, PA3HOCTh NOTEHLUAJIOB;
OpU ONHCAaHUM TMPABWJIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs M EOUHMIIBI, YKa3bIlBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO0 BETUUYHHY C IPYTUMH BEINYNHAMMY;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONb3Ys (DU3HUECKUE
3aKOHBI U NPUHLMIBL: 3aKOH BceMUpHOTro Tsarorenus, I, I u III 3akonsr HerotoHa,
3aKOH COXPAaHEHUsS MEXaHUYECKOW HHEPruu, 3aKOH COXPAaHEHMsI HMIIYJIbCa,
IPUHIUI CYNEPIO3UIMM CWJI, NPUHLUII PaBHONPABUS HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUI0 CTPOECHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPTUHU TEIUIOBOTO JIBUKEHUS MOJIEKYJI C
aOCOJIFOTHOM TeMIIepaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
IEKTPUYECKOr0 3apsna, 3akoH KylloHa, Npu 3TOM pas3iavyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE M YCJIOBUS (TpaHUILIbL,
o0JacT) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC€ NPHUHILMIBI JEHCTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iavyaTh YCJIOBHUSA UX OE30MACHOTO HCIIOJIb30BAHUS B
IIOBCEHEBHOM JKU3HU;

BBIMOJHATh AKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB € HCIMOJB30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHU, NPHU 3TOM
dbopmynupoBaTh MpobiieMy/3amady HW TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY H3 HPEUIOKEHHOIO OOOpYAOBAaHUSA, IPOBOAUTH OIBIT U
(opMyIIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHbIE U3MEPEHUs (PU3HUECKUX BEIUYUH, MIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHMsS] W HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKHU ITOTPELIHOCTEW U3MEPECHMI;

UCCIIE0BaTh  3aBUCUMOCTH  MEXAy  (PU3NYECKUMHU  BEJIMYUMHAMH  C
UCIIOJIb30BAaHUEM INPSIMBIX M3MEPEHUH, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
¢ukcUpoBaTh PE3yNbTaThl IMOJYYCHHON 3aBUCUMOCTU (DU3MUECKUX BEIMYUH B
BUJI€ TaONHIl U TpaUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM MCCIIEJOBAHMUS,

coOiroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAHUI B
pamMKax y4eOHOTrO SKCHEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOW W IPOEKTHOM
JESITEIIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemate pacu€THbIC 3aJayd C $BHO 3aJaHHOW (DU3MUECKON MOJIENbIo,
UCHIOJIB3Ys (PHU3MUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBMS 3a7aun



BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HE0OXoauMbIe I €€ pElIeHHs], TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUUECKON BEJIMYUHBI;

peliaTh KaueCTBEHHBIE 33/1a4H: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PAacCyJCHUU C OMOpOM Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSIPHON MHGPOpMaLUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBICHEHHE TPOLECCOB OKPYXKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOIHUM;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palieHUur ¢ MpUuOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBECHUS B OKPY>KaIOIIEeH cpeie;

paboTaThb B TpyHmne C BBINOJHEHHEM pAa3JIMYHBIX COLHUAIbHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PAMOHANBHO PACIpPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JCSTENIBHOCTh B HECTAHIAPTHBIX CUTYaIUsX, aJI€KBATHO OLEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE pacCMATPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMmeTHblE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (pu3uku B (popmMupoBaHUH
COBPEMEHHOW HAy4yHOW KapTHHbI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IEJOCTHOCTh M €IMHCTBO
bu3nYeCcKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsif, Jy4 CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJIeJIb aTOMa, HYKJIOHHAsh MOJEJIb aTOMHOTO sipa IMpU pEUlIeHUU (PU3NYECKHUX
3a/ay;

pacno3HaBath (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKHN U KBAHTOBOU (DPU3UKH: INEKTPUUYECKAsi POBOJUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJIEHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasi WHAYKUUS, JEWCTBME MAarHUTHOrO TOJs Ha
IPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIE KOJeOaHUsA U
BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpaHEHHE CBETa, OTPaKEHUE, MpEIOMIICHHE,
uHTepdepennyss, audpakuus W TOJNSAPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3phext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE



JUHENYaToro CHeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas
PaIMOAKTUBHOCTD;

OMKCHIBaTh H3YUYEHHBIE CBOMCTBA BEIECTBA (DIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DIEKTPUUECKYI0  MPOBOAMMOCTH  PAa3IWYHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUA (MPOILIECCHI), HCMONb3Yys (U3MUYECKUE BEIUYUHBL:
AIEKTPUUECKUI 3apsili, CHJIa TOKa, AJIEKTPUUECKOE HANpsHDKEHHUE, AIIEKTPUUECKOe
COMNPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIAs CUjia, paboTa TOKa,
UHAYKIHST MarHUTHOTO TOJs, cuia Amrmepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTyIIKH, SHEPIHs 3JIEKTPUYECKOTO M MAarHUTHOTO IMOJIeH, MEePUOJ U YacToTa
KoieOaHuil B KoJeOaTenTbHOM KOHTYpE, 3aps] M Ccuja ToKa B TMpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CWJIa JIMH3bI, TIPU OMHCAHUU MPABUIBHO TPAKTOBATh (DU3NUYECKUI
CMBICIT HCHOJB3yEMBIX BEJIWYMH, HUX OOO3HAUYEHUS W €AMHHUIIbI, YKa3bIBaTh
GopMyIbl, CBS3BIBAOIIME JAaHHYI0 (PU3UYECKYI0 BEJIMYUHY C JPYTUMHU
BEJMYMHAMU;

OMKCHIBAaTh M3yUYECHHbIE KBAHTOBBIC SIBICHWS W MPOLIECCHI, MCHOIB3YS
dbu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOJTypacaja, SHEPTUus CBA3H
aTOMHBIX fJ€p, MPH OINHUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS] W EAMHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMU,
BBIUUCIIATH 3HAaUCHHE (PU3MUECKOI BEIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI M MPUHIUIMBL 3aK0H OMa, 3aKOHBI MOCJIEI0BATENILHOTO U MapajlieIbHOTO
COEIMHEHMSI TPOBOJHMKOB, 3aKoH Jlxoyns—JleHna, 3aKoH 3JE€KTPOMArHUTHOU
WHAYKIUHU, 3aKOH TPSIMOJIMHEWHOTO PaCpOCTPAHEHUsI CBETA, 3aKOHbBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHE DiHIuTeiiHa a1 (oTtorddekra,
3aKOH COXpaHEHMs SHEPruH, 3aKOH COXPAaHEHHUs HMITYJIbCa, 3aKOH COXPAaHEHUs
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHUs MacCOBOI'0 YHCIA, MOCTynarsel bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €r0 MaTeMaTUYeCKO€ BbIpAKEHHE M YCIOBUS (IpaHHULbI, OOJIACTH)
IPUMEHUMOCTH;

OTIpE/IeIIATh HAIMPaBJICEHNE BEKTOPa MHAYKLIUNA MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHua;

CTPOUTh W ONHCHIBATh H300pAKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLIECCOB C HUCIHOJb30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHUN: MpPU HTOM
dbopmynupoBaTh TpobiieMy/3agadyy M THUIOTE3y Y4eOHOro SKCIEPUMEHTa,



co0upaTh YCTaHOBKY H3 HPEUIOKEHHOIO OOOpYAOBAaHMSA, NMPOBOAUTH OMIBIT U
(opMyJIMpOBaTh BHIBOBI;

OCYILECTBIISATh NPSMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIINYUH, IIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHMsS] U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH C MCIOJIb30BAaHUEM
OpsIMBIX  M3MEPEHMM: TIpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHUCHUMOCTH (PM3MUYECKUX BEIMYMH B BUAE TAOJIHIl H
rpaduKoB, JenaTh BEIBOBI MO pE3yJbTaTaM MUCCIIECIOBAHNS,

cobmroiaTh mpaBmwiIa 6€30MacHOTO TPy/a MPU MPOBEICHUU MCCIIEIOBAHUN B
pamMKax Yy4eOHOTrO SKCHEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOW W IPOEKTHOM
JESATEIIBHOCTH C UCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaOOPaTOPHOIO
000pyI0BaHUS;

pemate pacu€THbIC 3aJayd C $BHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCHOJB3Ys (PU3MUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBMS 3a7aun
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE BEIUYMHBI U (POPMYJIBL,
HEOOXOUMbIE NIl €€ pelIeHUs, MPOBOIUTh Pacué€Tbl U OLIEHUBATh PEAIbHOCTH
MOJIy4YE€HHOTO 3HAUY€HUs (PU3HUECKON BEIUYUHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATD JIOTHYECKH HEITPOTUBOPEUUBYIO
LIEMIOYKY PACCYXKICHUN C ONOPOM HA WM3YyYEHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH H
(uznueckue sBICHMS;

UCIIONB30BaTh  MPH  pPEIIeHUH  y4eOHBIX  3aJad  COBpPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUs y4eOHOM U HAyYHO-TIOMYJSIPHON MHGPOpMaLUK, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH(OPMALINIO;

OOBSACHATh MNPUHIMNBI JEUCTBUS MAIlMH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3innyaTh YCIOBUSA WX 0€30MacCHOIO MCIOIb30BaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIET0 MHUpPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OO0paIEHUH C MPUOOPaMH M TEXHUUYECKUMHU
yCTpOMCTBaMH, JUIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOIO
NIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaTb B TpyHmne C BBINOJIHEHHEM pAa3IMYHBIX COLHUAIbHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYNIbl, pPAMOHANBHO PACIPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESITENBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pPacCMaTpPUBAEMOM IIPOOJIEMBI.
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Gusuka, 10 kimace/ Msikumes I'.51., byxosue b.b., Corckuit H.H. nox
penaxiueii [TaphenteeBoit H.A., AkninonepHoe o6mecTBo «3marenscTBo
«IIpocsenienue»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

A.I1. PeimkeBuy. CoopHuK 3aaa4 o ¢pusuke. Mocksa, JIpoda, 2005 - 2019 r.
10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 knacc. [Tocobue aist
00111e00pa3oBaTeIbHBIX OpraHu3auil. ba3oBblil 1 yriayOJIeHHBIH YPOBEHb.
Mockaa. IIpocsemenue. 2017 r.

[TapdpentreBa H.A. Coopuuk 3anau no ¢usuke.10-11 knaccel: yuebHOE mocodue
TUTST

obmeoOpasoBarenbHbix opranuzanuii / H.A. [Tapdentrena. - 8- u3a. - M.
IIpocsemieHue,

2018
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

Kupas puzuka: odyuaromnias nporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoku ¢huszuku ¢ ucnoiabzoBanueM MuatepHeTa. http://www.phizinter.chat.ru/
3.®usuka.ru. http://www.fizika.ru/

4. dusmka: KOJJICKIMS ONBITOB. http://experiment.edu.ru/

5. ®Ousnka: 3NEKTPOHHAS KOJUIEKIIHS OTIBITOB.
http://www.school.edu.ru/projects/physicexp

6. https://resh.edu.ru/

7. https://infourok.ru/

8. https://multiurok.ru/

9. https://nsportal.ru/

10. http://www.myshared.ru/
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