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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOr0 YpPOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «@Pusnka» B 00pa30BaTENbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOyyaromuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3KKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJMMOCTb pPeaM3allMi MEXKIPEAMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa30BaHus, IJIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKH: JIUYHOCTHBIE,
MeTanpeAMETHbIE, IPeIMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

. IUTAHUPYEMBbIE€ pe3yJIbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B
TOM YHCJIe PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;
. conepkanue yuyeoHoro npeamera «Pusnka» Mo rojgaM o0ydeHusl.

dusrka Kak Hayka o HaumOosee OOIMMX 3aKOHAX MPUPOJBI, BHICTyHas B
KauecTBe y4yeOHOTO IMpeaMeTa B IIKOJIC, BHOCHT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, IMMOCKOJIBKY (HU3UYECKUE 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB U SBICHHWH, HM3y4aeMbIX XUMHCH, OHOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHHue  (U3MYECKUX 3HAHWUW  ONpenNeNsieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cQepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIyYEHHUsS] HOBBIX MATEpUAJIOB C 3aJlaHHbIMH CBOWCTBAMHU WM JPYTHUX.
N3yuenne Qu3MK BHOCHUT OCHOBHOW BKJIAJ B (DOPMUPOBAHHE ECTECTBEHHO-
HAayYHOW KapTHUHBI MHUpa oOydYaromuxcs, B (OpMHpOBaHHE YMECHHUN IPUMCHSTH
HayYHBIA METO]T IIO3HAHUS MPY BBIMTOJTHEHUW UMHU YIeOHBIX UCCIICIOBaHU.

B ocHOBYy kypca (usmku 11si ypoOBHS CpeaHero ooOmero oOpa3oBaHUS
MOJIOKEH PAJl UJIe, KOTOpble MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
MIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TMpobiieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJsOTCA (u3nueckue Teopun (PopMUpPOBaHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHUCTeMHO-IeSITeIbHOCTHBIN MOAX0J B Kypce (DU3MKU peallu3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIHMHEHBI B OOMIWNA CIIMCOK YYCHHMYECKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢usuku. Ilpm s3ToM oOecreunBaeTcs OBIAJCHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anay. Ilpu 3TOM Mg pacd€THBIX 3a1ad MPHOPUTETOM SIBIISIOTCS 3a7auyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIFOTCS 3aJlaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIEeUeHHI0 y4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopatopHOe OOOpYJOBAHME JUISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHCTpanimonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH M  00ECIICUMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcst B BUI€ TeMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX Tab0paTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

. dbopMupOoBaHUE HWHTEpeca M CTPEMIICHHUS OOydYalOIIMXCA K HAyYHOMY
WU3YYCHHUIO TPUPOJbI, PA3BUTHE WX HHTEJUICKTYaJbHBIX ¥  TBOPYECKUX
CIIOCOOHOCTEIA;

. pa3BHUTHE MPEJCTABICHUI O HAYYHOM METOJE MO3HAaHUS U (POpMUPOBaAHHE
MCCJIeI0BATEIHCKOTO OTHOIIEHUS K OKPY/KAIOITUM SIBIICHUSIM;

. dbopMHUpoBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysbTaTa U3y4YEeHUS OCHOB
CTpOEHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHUE yYMEHHUW OOBSCHATH SIBICHUS C  HCIOJIH30BAaHUEM
dbu3nUecKrX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

. dbopMHupoBaHUE TPEACTABICHUM O pod (UIUKU IS Pa3BUTHSA JIPYTUX

€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHM.
JlocTrokeHre ATUX IIesiell 00ecreurBaeTCsl pelieHueM CICAYIONIUX 3a7ad B
MpoIecce n3yueHus Kypca (U3UKHA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMUs:



. MPUOOPETEHHE CUCTEMbI 3HAHUI 00 OOIMX (PU3HUECKUX 3aKOHOMEPHOCTSIX,

3aKOHAX,  TEOpHUsX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKH;
. ¢opMHUpOBaHME YMEHUW NPHUMEHSITh TEOPETUYECKUME  3HAHUA A

0oOBbsICHEHUS (PUBMUECKUX SIBICHUM B MPUPOJEC U JJIsi MPUHATUS TPAKTUUECKUX
PELIEHUI B IOBCEIHEBHOU )KU3HU,

. OCBOCHHUE CIIOCOOOB pelIeHUs] Pa3IuYHBIX 3ajad C SBHO 3aJaHHOU
dbu3nuUYecKor MOJeNblo, 3ajlad, MOJAPa3yMEBAIOIIUX CaMOCTOSITEILHOE CO3JaHue
dbu3nUeckoi Mojieu, aeKBaTHOM YCIOBUSM 3a/1a4H;

. noHUMaHue (U3UYECKUX OCHOB U TMPHUHIIMIOB JEUCTBUS TEXHUUYECKUX
YCTPOUCTB ¥ TEXHOJOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEy;

. OBJIQJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS U TIPOBEICHUS
bU3MYEeCKUX DKCIIEPUMEHTOB, aHaJIM3a W HHTEpHperanuu uHopMammu,
OTpeieNIeHHsI TOCTOBEPHOCTH MOJTYUYEHHOT'O Pe3yJIbTaTa;

. CO3/IJaHUE YCJIOBUHW ISl PA3BUTHS YMEHUM MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOM JEATETbHOCTH.

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TMepedYeHb Ja0OpaTOPHBIX U
MPaKTUYECKUX palboT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTENIb JIeJIaeT BBIOOD
mpoBeAcHUsT JIabOpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIWBHIYAJTbHBIX
0COOCHHOCTEH 00yYarOIINXCS.

MecTo npeaMeTa B yueOHOM IJIaHe

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obpazoBanus otBoauTcs B 10 kitacce — 68 yacoB (2 yaca B HEJIEIIO).
COJEP/ KAHUE OBYUEHUA

10 KJIACC
Paznen 1. ®u3uka v MeTOAbl HAYYHOI' 0 MO3HAHMS

®usnka — Hayka o mpupone. HaydyHble MeTOAbl MO3HAHMS OKPYKAIOIIETO
mupa. Ponp 3KkcnepuMeHTa W TEOPUHM B NPOLIECCE IO3HAHMS IPUPOABI.
OKCTEepUMEHT B (PU3HUKE.

MopenvupoBanue (HU3NYECKUX SBICHUW M TpolieccoB. HaydHble THUMIOTE3HI.
duznyeckue 3aKOoHBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSL.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B MPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AnanoroBeie W UU(POBBIE H3MEPHUTEIbHBIE MTPHOOPHI, KOMITBIOTEPHBIC
JTATYUKU.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa



Mexannyeckoe aBHxeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienre, CKOpocTh (CpelHSAsI CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKIMH HAa OCH CHCTEMBI KOOPAMHAT.
CroxeHue nepeMeleHnil U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHHOe IBKeHue. | 'paduku
3aBUCUMOCTA KOOPAMHAT, CKOPOCTH, YCKOPEHHS, NOYTH U TNEPEMEIICHUA
MaTepUaIbHOW TOYKU OT BPEMEHHU.

CBoOonHoe najzieHue. Y CKOpeHrue CBOOOIHOTO MaJeHusl.

KpuBonuneitnoe  aBrkeHue. JIBuKE€HME  MaTepualbHOM  TOYKH  TIO
OKPY’KHOCTH C TIOCTOSIHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctk. [leproa u yacrora oOpamienus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

TexHuueckue YCTpOMCTBA W MPAKTUYECKOE TNPUMEHEHHUE: CHUIOMETP,
JBH)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC IEpeaayn.

Llemoncmpayuu

Mojenb cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHUS.

[IpeobpazoBaHue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmionenne nABMWXeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Hamnpagiienne cKOpocTH IpU ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY IYTAMH, HPOWICHHBIMM TEJIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHM MPU PAaBHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydenne nBuKeHHs MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBmxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuamun  otHocurenbHOCTM  ['amunes.  IlepBeii  3axkoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akon HeroToHa
JUI. MaTEPUAIbHON TOUKH. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsxectu. IlepBas kocMuueckas
CKOPOCTb.

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



Tpenue. Buasl TpeHus (moxosi, CKobxeHus1, kaueHnus ). Cuna tperus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUsI U cuiia TpeHus nokos. KoadduiueHnt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJA B JKUIKOCTH WM Ta3e.

[TocTtynaTenpHOE U BpaniaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOIO TEa.

TexHuueckue yCTPONCTBA M MPAKTUYECKOE MNPUMEHEHHUE: TMOJIINIHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLINU.

CpaBHeHME MacC B3aUMOJICHCTBYIOLINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JieopMariiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTo Teaa. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTHA CWJI YNIPYTOCTH, BO3HUKAIOMIUX B MPYKUHE U
PE3UHOBOM o0paslie, OT UX AehOopMaIlHH.

HccnenoBanne yciioBHI paBHOBECHsS TBEPAOTO TeNa, HMMEIOLIEr0 OCh
BpallCHUSI.

Tema 3. 3akonwvl coxpanenusn 6 mexanuke

NMnynbc MatepuanbHOW TOYKM (Teia), CUCTEMbl MaTE€PHAIBHBIX TOYEK.
NMnynbc cuiabl U W3MEHEHHE HMMIYyJbCa Telld. 3aKOH COXPAHEHHS HMITYJbCa.
PeaktrBHOE 1BHXKEHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi MaTepwalbHONW TOUkH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU SHEPTHUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrus YIIPYTO
nehopMHUpOBaHHOW  TIpyKWHBI.  [loTeHmmanbHas 2HEprusi Tena  BOJMU3H
MMOBEPXHOCTH 3EMIJIH.

[lorennmanbHple ¥ HENOTCHUMAJIbHBIE  CHJIBIL. CBs3p  paboTHI
HEMOTCHUUAIBHBIX CWJI C W3MEHEHUEM MEXAHUYECKOM HSHEPruy CHCTEMBI TEIL.
3aKOH COXpaHEHUS] MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHnueckne yCcTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIA TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

[lepexoa mOTEHLMATBbHON SHEPTUU B KHHETHUECKYIO U 00paTHO.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHMUYECKON HEepruu
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO KIyTa.

Paszpnen 3. MouiekysipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUU M UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkeHue. Jubddys3us. Xapakrep ABWKEHUS W
B3aMMOJICMCTBUSI YaCTHUI] BelIeCTBA. MoJAenu CTpPOEHUS Ta30B, KUJIKOCTEH W
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieel. Macca u
pasmepsl Mosiekyl. KonndectBo BeniectBa. [loctosHHast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u €€ m3mepenue. lllkana temnepatyp
Lenbcus.

Mopgens  uneampHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KAUHETUYECKONM TEOpUM HJIEATbHOTO ra3a. AOCOJOTHas TemIeparypa Kak mepa
CpeIHEN KWHETUYECKOW SHEpPruM TEIUIOBOrO0 IBWKEHMS dvactull raza. [llkana
temnepatyp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knarmneiipona.
3akoH JlanbToHa. M30mpornecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BenecTBa. ['paduueckoe mpencTaBIeHUE H3OIMPOIIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NIPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKAa3bIBAIOIINE JHUCKPETHOE CTPOEHWE BemecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

Omnwitel 10 MU PYy3UHN )KUIKOCTEH U TA30B.

Mojenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYLIECTBOBAaHUE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBUSI.

Mojenb, WILTFOCTPUPYIOLIAs TPUPOAY AABIICHUS ra3a Ha CTEHKH COCya.



OnbIThl, WIIIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HJCAIBHOTO rasa,
M30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE M3MEpPECHUU
00bEéMa KOMHATHI, JaBJIEHUS U TEMIIEpaTyphl BO3ayXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKY MapaMETPaMU COCTOSIHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmoauHamuueckas cucTeMa. BHYTpeHHsAS 3HEprusi TEpMOJIUHAMUYECKON
CUCTEMBI U crIocoObI €€ u3MeHenus. KonmuectBo TerioTel U pabota. BHyTpeHHs s
SHEpPrus  OJHOATOMHOTO  MJAE€aJbHOro  rasa. Buuabsl  Temuonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y AeIbHAasl TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIOTHI pU TETIONEPEAAYE.

[TonssitTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeHeHue mepBOro 3akOHA TEPMOJIMHAMHUKHM K H3ompolieccaMm. ['paduueckas
UHTEpIpeTaIus padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTumMocTh MpoIiecCoB B IPUPO/IL.

TennoBeie  MammHbL.  [IpUHIUIBI ~ JACHCTBUA  TEIJIOBBIX  MAIIHH.
[IpeoGpa3oBanus HSHEpPruM B TEIUIOBbIX MaminHax. KosdduimeHT mnose3Horo
nevictBus TerioBod MamwmHbl. [lukn KapHo m ero koadduiimeHT mosje3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMbI TETTOIHEPTETHKH.

TexHuuecknue yCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTelb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJOIMUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

H3menenne BHYTpEHHEW JHEpruu Teja MPH COBEPIICHHUU PAOOTHI: BBUIET
npoOKu M3 OYTBUIKK II0J] JEHCTBHEM CXATOTO BO3/1yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTéM TpeHUs (BUICOAECMOHCTPAITH).

N3meHeHne BHyTpEeHHEN SHEPTHUH (TeMIIEpaTypbl) Tejla NpH TEIIoNepeaaye.

OneiT Mo anuabaTHOMY pAaCIIUPEHHIO0 BoO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnuie cocmoanusn eeuiecmea. Dazoevie nepexoonvl

[TapoobOpazoBanue u KoHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHsld nap. YaenbHas TEIUIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.



Teépnoe Teno. Kpucramnuueckue u amopgdHbie Tena. AHU30TPOIUsL CBOWCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUCTaliM3anus. Y aeibHad Temora miasieHus. Cyonumanus.

VYpaBHeHME TENI0BOroO OajaHca.

TexHuueckue yCTpOMCTBA M TMPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHCJI€ HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX apOB.

Kunenue npy noHM>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEPEHUS BIAYXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJIeHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHcTpanust KpUCTAJLIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenne 0OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ten. OJEKTPUYEeCKMi 3apsan. J(Ba BHIAa DIIEKTPUYECKHUX
3apsiioB. [IpOBOJHMKM, IOUANEKTPUKH U MOJYNPOBOAHUKH. 3aKOH COXpPAaHEHUS
ANEKTPUYECKOTO 3apsa.

B3aumopericteue 3apsinoB. 3akoH Kynona. ToueuHbl 37€KTPUYECKUN 3apsl.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3iiekTpuueckoro mnods. IIpuHnun
CYNEPHO3ULUN ANEKTPUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabora cmnm  smekTpocratmdeckoro  moinsa.  Ilotenmuman.  PasHocThb
noTeHUaI0B. [IpOBONHMKM U AUDJIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnextpoéMkocTb. KoHaeHcaTop. DIEKTpOEMKOCTD IJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuuecknue yCTpPOWCTBA M NPAKTHYECKOE MPUMEHEHHE: 3JIIEKTPOCKOIL,
AIEKTPOMETpP, dBIEKTPOCTATUUECKas 3aluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN anliapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpolCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DNEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

JIM3IEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.



3aBUCHMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIn
IJJACTUH, PACCTOSIHUSA MEXKAY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuyeckuit mok. Toxu é paznuunwix cpeoax

ONEKTPUYECKUA TOK. YCIOBHA CYLIECTBOBAaHUSA DJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUUYECKOE CONMPOTUBIIEHUE. Y AEIbHOE CONPOTUBIEHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAILIEIBHOE, CMEILIAHHOE COEIMHEHHUE MPOBOJHUKOB.

PabGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DONEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HWCTOYHUKA TOKA.
3axon Oma /15 TOJTHOM (3aMKHYTOM) aieKTpruyeckol 1ienu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasi  NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexo/a. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKuid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

OneKkTpuueckuid TOK B Ta3ax. CaMOCTOSITENbHBIA M HECAMOCTOSTEJbHBIN
pazpsan. Monuus. [Ltazma.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: aMIepMETp,
BOJIbTMETP, pEOCTaT, HWCTOYHUKH TOKA, OJJIEKTPOHATPEBATENIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIIPOBOIHUKOBBIN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTbh CONPOTUBIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIIAIH TTONIEPEYHOTO CEYEHUs U MaTepuaa.

CMmelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wm3MepeHue »diaeKkTpoABMKyler cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOT0 MIEMEHTA U OLIEHKA BHYTPEHHErO CONPOTUBIICHHUS.

3aBUCUMOCTb COITPOTUBIIEHHS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTE AINEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSASI IPOBOIUMOCTD THOJA.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHue cMenaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepeHre 3eKTpOABMKYLIEH CUJIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 10 kiacce OCyIIECTBISETCS C
y4€TOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcaMu MAaTE€MAaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOT'O
NO3HAHUS: SIBJIEHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKkas BeIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpAaBHEHMH, JHMHEWHas QyHKIuS,
napabosna, runepbosia, Ux rpa@uKd U CBOICTBA, TPUTOHOMETpUUYECKUE (YHKIIMHU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIHUU HA OCH KOOPANHAT, CI0KEHUE BEKTOPOB.

buonozus: Mexannyeckoe JBUKEHUE B JKMBOW mpupoje, Auddysus, ocMmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEILJIONEpEauH, TEIIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEJ, JKUIKOCTEH H
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IUCCOLUALUS,
raJIbBaHUKA.

l'eocpagpua: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonocus: mpeodOpa3oBaHUE IBWKEHHUI € HCHOJIb30BAaHHUEM MEXAHHU3MOB,
y4€T TpEHMsI B TEXHUKE, IOAIINIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHCHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W Jpyrue), ABUTaTellb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOHHa, OBITOBONM XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE€ HAHOMATEpPHAJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHHE 3JIEKTPOIPHUOOpPOB,
KCEpOKC, CTpYHHBIN IPUHTED, IIEKTPOHATrPEBATEIbHBIE npudopHlI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI,I'aAJIbBAHUKA.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «®du3uka» Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHUKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaromIMXcsli PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHON JIEATEIIbHOCTH, B TOM YUCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATH C COLUUAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHO! U BOJOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM IrPa)I1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEeTro (GU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



HMHTEpEeC K pa3MuHbIM cdepaM MpoPecCUOHATBLHON JEATENIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh HKOJOTHMYECKON KYJIBTYpbl, OCO3HaHWE TJIOOATHLHOTO
XapakTepa AKOJOTUUECKUX MPo0eM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacuIupeHue OmbITa JEATeIbHOCTU HKOJOTUYECKOW HaNpaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHUE IIEHHOCTH HAy4YHOW JeATEeIbHOCTH, TOTOBHOCTH B TIpoOliecce
u3ydeHuss  (U3MKA  OCYIIECTBIATH  MNPOCKTHYIO U HCCIEJI0BATEIIBCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbBTATHBI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS
ba3oBble jornueckue AecTBUA:

CaMOCTOATENIbHO  (QOpMyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOIIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENIU JEATEIbHOCTH, 3aJaBaTh MAapaMeTpbl W KPUTEPUH HX
JOCTHKEHUS;

BBISIBIIATH  3aKOHOMEPHOCTHM U MPOTHUBOPEYMST B  paccMaTpPUBAEMbIX
(U3UYECKUX SBIICHUAX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBbI C y4E€TOM aHaIu3a MUMEIOIINXCS
MaTepualibHbIX U HEMATEepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIECTBUI A€ TEIbHOCTH;

KOOPIAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEaJIbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMO/ICICTBUS,

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIEM.

ba3oBble ncciaenoBaTe/bCKue AeiiCTBUS !

BJIAJ€Th HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBHIMU MOHITHUSIMH U METOAaMU
buznuecKon HAYKH;

BJIAJIETh HABbIKAMHU Y4€OHO-HUCCIIEIOBATEIILCKON U MPOEKTHOM AEATEIbHOCTH
B 00nactu (pu3uKu, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIbHOMY MOUCKY



METOJIOB pEIIeHUs 3aJad (U3HYECKOTO COJEpKaHMs, MPUMEHEHHIO Pa3IUYHbIX
METO/I0B [TO3HAHMS;

BJaJ€Th BHUJAMU JACSATEIBHOCTH IO IMOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpNpETalny, MNpeoOpa3OBaHUI0 M NPUMEHEHUI0 B pA3JIMYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/aavy,
BBIIBUT'ATh TUIOTE3y €€ pelIeHUus, HaXOAUTh apryMEHThl ISl JI0Ka3aTesbCTBA
CBOMX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIIeHUs 3aJadd  Pe3yJbTaThl,
KPUTHUYECKH OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMyIUpoOBaTh COOCTBEHHBbIE 3aJadyd B 0Opa3zoBaTeIbHOU
JEeSTENbHOCTH, B TOM YMCJIE MPU U3yUYEeHUU (DU3UKH;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HaHUs 1O (U3UMKE B TNPAKTUUYECKYIO 00JacTb
KU3ZHEEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJICH, NPEJIaraTh OpUrHHAIbHBIC TOIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTEePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TOJy4YeHUs HMH(opManuu (U3HUECKOro COAEep>KaHus U3
UCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOWCK, AHAJIN3,
CUCTEMATH3alUI0 W HMHTEPIPETAlUIi0 MHGOPMAIMK Pa3IUYHbBIX BHUIOB U (HOpM
pEACTaBICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOdroieHHeM TpeOOBaHMM HSPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECcypcocOepeKeHusi, MPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COAEpXkaHUS B pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHA4YeHUs MH(POPMAIMH U LEJIEBON ayIuTOPUH, BEIOUpas ONTUMAIBHYIO
Gopmy mpencTaBiIeHUs U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYILIECTBIIATH OOIIEHNE Ha YPOKaX (U3UKH U BO BHEYPOUHOU JESATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥ CMATYATh
KOH(DITUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3pPEHHUSI C HMCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB;



MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIbHOU
paboThI;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJE€HA KOJJIEKTUBA;

NPUHUMATh I[€IM COBMECTHOM  JAEATEIIbHOCTH, OpraHUW30BbIBATH U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJOTO yYaCTHMKA KOMAaHJbl B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHHWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TOBEJICHUE B Pa3IMYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUYECTBO U BOOOPaKEHUE, ObITh HMHUIITUATUBHBIM.
PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESITEIHHOCTh B 00JIaCTH
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIBHO COCTAaBJIAITh IUIAH PELICHUs PACUETHBIX M KauyE€CTBEHHBIX
3a/iay, TUIaH BBIMOJTHEHUS TPAKTUYECKON paboOThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOUYTECHHI;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbD 32 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIbHBINA U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PpPE3YJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUU NI OLIEHKU CUTYalllH, BEIOOpAa BEPHOTO
peLIeHUS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpH aHAIU3€ PE3yIbTaTOB
NeATEeNbHOCTH;

MIPUHUMATH Ce0sl, MOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX TMpH aHAIU3€ Pe3yIbTaTOB
NeSATeNbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporiecce nocTmkeHUs JIMUYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
nmo ¢u3uKe IS YPOBHA CPEIHEro oOIero ooOpa3oBaHus y OOydaromuxcs
COBEPIIICHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, peAToJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATBHOE
COCTOSIHUE, BUJIETh HAIlPaBJIECHUs Pa3BUTUS COOCTBEHHOW SMOILIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B ce0e;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATH THOKOCTh, OBITH OTKPHITHBIM HOBOMY;

BHYTpPEHHEW MOTHUBAIIMU, BKIIOYAIOIIEH CTPEMJICHHE K JIOCTHKEHHIO 1IEJIU U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATH MCXOMAS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATILHOE COCTOSIHHE
IPYTHX, YYUTBIBATH €ro TPU OCYUIECTBICHUU OOIICHHs, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOIIEHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenmss B 10 kJjacce NpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS U3YYEHHBIX (PU3NUYECKUX MOJETCH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUUECKUH 3apsij] MPU pelieHn: PU3NIECKUX 3374,

pacro3HaBaTh (pu3NUECKue sIBICHUS (IPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETUUYECKON TEOpHH CTPOCHHS BEIIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TAJEHUE TeJl, ABWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojieicTBUe Tel, Au(dy3usi, OpOyHOBCKOE TBHKEHUE, CTPOCHUE KUIKOCTEH



1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHACHCAIMS, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIECHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXAy IMapaMeTpaMH COCTOSIHUSI Tra3a B  H3OMpoIeccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCIOIb3Yysd (U3UYECKUE BEITUYUHBI:
KOOpAWHAaTa, MyTh, MEPEMEIIECHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHIMAIbHAS SHEPrusi, MeXaHuudeckas
paboTa, MexXaHWYeCKass MOIIHOCTh, NPU ONHCAaHUW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMY,

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTUYECKOTO ABMIKCHHSI MOJICKYJI, CpeAHEKBAApATHIHAS
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIA HSHEprusi, padbora rasa,
KOO PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENS, TPU ONMUCAHUM
NPaBUIBHO TPAaKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YeMBIX BEJIHWYMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIeHUs (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKue BETUYMHBI: IJIEKTPUUECKUN 3aps/l,
ANEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS,, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINMCAaHWU TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICH HCIOIB3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh (OPMYJbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCIONB3Yys (pusndeckue
3aKOHBI W MIPUHIMUIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUII CYNEPIO3UIUN CHJI, TPHUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHHE M YCIOBHS (TPaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS UX 0€30MacCHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;



BBITIOJIHSITh JKCIIEPUMEHTBI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3Yy Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNbBIT U
dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIOIh30BaTh U3BECTHHIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B
BU/JIe TaOJIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNUS,

co0Jiro1aTh MpaBwia 0€30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Yy4eOHO-UCCIEOBATEILCKOM U MPOEKTHOMU
JEATeIbHOCTH C MCIOJIb30BAHHEM HM3MEPHUTEIBHBIX YCTPOUCTB W J1aOOPaTOPHOTO
000py10BaHMUS;

pemate pacuy€THbIE 3a7a4d C SBHO 33J]aHHOW (DU3UYECKOW MOJICIbIO,
UCIIONTB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BbIOMpATh (HU3MYECKYI0 MOJIE€Nb, BBIACIATh (PU3NYECKUe BENTUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HaYCeHUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C OMOpOl Ha HM3yYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
bu3uYecKue SIBJICHNUS,

UCIIONIb30BaTh ~ MPU  PEIIEHWHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpECTaBJICHNUs Y4eOHOW M HAyYHO-TIOMYJSIpHONW MH(pOpPMAIUH, TTOTYyUYEHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTy4aeMyto HH(OPMAITHUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
TSt o0ecredeHus: 0€30MacHOCTH TPHU OOpAIEHUH ¢ MPUOOpPaMU U TEXHUYECKHUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpyNIie C BBHIMOJHEHUEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbl, PAlUMOHAIBHO pACHpPENEsiTh OO0S3aHHOCTH U
IJIAHUPOBATH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYaAlUSIX, aJI€KBaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PELICHUE paccMaTpUBaeMoi MpoOJIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
N HanmenoBanun KoauuecTBo yacos DJIeKTPOHHBbIE
) € pa3eioB (¢ poBbIe)
n/ Kourpoububie | IIpakTHyeckue
TeM Bcero o0pa3oBaTejibHbIE
n padoTsbI padoThI
NPorpamMmbl pecypchl
Paznen 1. ®PUSUKA U METO/IbIl HAYUYHOT O IO3HAHUS (2 yaca)
®dusuka u
METOHE bubmmoreka [IOK
1.1 2 0,5 0 https://m.edsoo.ru/7f4
Hay4HOTO 1bf72
TTO3HAHUS =
Paznen 2. MEXAHUKA (18 yacoB)
bu6moreka [IOK
2.1 Kunematuka 5 0 0 https://m.edsoo.ru/7f4
1bf72
bu6moreka [IOK
2.2 Jlnramuka 7 0 0 https://m.edsoo.ru/7f4
1bf72
3aKOHBI bu6mmoreka [IOK
2.3 COXPaHCHHUS B 6 1 1 https://m.edsoo.ru/7f4

MEXAaHUKE

1bf72

Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMMUMKA (24 yaca)

OcHOBBI

MOTEKVILIDHO- bu6mmoreka [JOK
3.1 YIP . 9 0 1 https://m.edsoo.ru/7f4

KHHETHYECKOH 1bf72

TEOPUH

OCHOBBI bubnuoreka [JOK
3.2 TEPMOAMHAMUK 10 15 0 https://m.edsoo.ru/7f4

" 1bf72

ArperaTHblie

COCTOSIHHS bu6mmoreka [JOK
3.3 BEIllECTBA. 5 0 0 https://m.edsoo.ru/7f4

dazoBrIe 1bf72

TIepPexX0/Ibl

Paznea 4. DJIEKTPOJINHAMMKA (22 yaca)

DIIEKTPOCTATUK bubmotera [JOK
4.1 P 10 0 1 https://m.edsoo.ru/7f4

a 1bf72

TMocTosHHLL bubmuoreka [JOK
4.2 . 12 2 1 https://m.edsoo.ru/7f4

ANEKTPUIECKUI

1bf72
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