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COAEPKXAHUE OBYUYEHUA
10 KITACC

PaSI[e.]'l 1. ®u3uka u METOAbI HAYYHOI'0O ITO3HAHUSA

®du3zuka — HayKka o npupoje. HayuHnble MeTo1bl TO3HAHUS OKPY>Karoliero Mupa. Poib
HKCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS MPUPOJIbI. IKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue pU3NUECKUX SBJICHUM U mpoueccoB. Hayunble runoressl.
dusznueckue 3aKOHbI U TEOpUHU. ['paHu1Ibl IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb 1 MmecTo uszuku B popMUpPOBAaHUM COBPEMEHHON HAyYHON KapTUHBI MUpPA, B
MPAKTUYECKOMN JeATETbHOCTHU JIIOJICH.

Jlemoncmpayuu

AHaJIOTOBBIC M ITU(POBBIEC U3MEPHUTEIIBHBIC MPUOOPHI, KOMIBIOTEPHBIC TATUNKH.
Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexaunueckoe nuxenne. OTHOCUTENBHOCT, MEXAHUYECKOTO NBUXKeHNA. CrucTteMa
orcu€ra. Tpaekropus.

Ilepemenienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTEepUAIBHON TOYKH, UX ITPOEKIIMH HA OCH CUCTEMBI KOOpaAUHAT. CI0KEeHUE
IIEPEMELLEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE PsIMOIMHEHHOE ABKeHue. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITYTU U NEPEMEIIEHUS
MaTepUaIbHOU TOYKU OT BPEMEHH.

CBobOosHOE TIazieHne. Y CKOpeHHe CBOOOIHOTO MaiCHUS.

Kpusonunennoe neuxenne. /[BmkeHne MaTepruabHOW TOYKH 110 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEHHAsA CKOPOCTb.
Ilepuon u yactoTta obpaieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.



TexHuueckue YCTpOI;'ICTBa N IMPAKTHYICCKOC IIPUMCHCHHUC: CIINAOMCTP, IBHKCHHUC
CHapsA40B, LCITHBIC U peMéHHble nepecaaydmu.

Jlemoncmpayuu

MOI[GJ'IB CHUCTCMBI OTC‘-IéTa, WIUTIOCTpanust KHHCMAaTHYCCKHUX XapPaKTCPUCTHUK
JABHKCHMUS.

[IpeoOpa3zoBaHne IBUKEHU C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3AYXE U B pa3pesKeHHOM IIPOCTPAHCTBE.

Ha6JIIO,Z[CHI/Ie JABHXKCHHA TCJIA, 6pOIHeHHOFO 101 YI'JIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.
HamnpasneHnue CKOpoCcTu IpH ABUAKEHUH 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenne HepaBHOMEPHOTO JBIKEHHUS C TENIBIO OTPEIEICHNS MTHOBCHHOM
CKOPOCTH.

HccnegoBanne COOTHOMIEHUS] MEXKTy ITyTAMU, TPONUJICHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE TPOMEKYTKHA BPEMEHU ITPU PABHOYCKOPEHHOM
JBUXEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBMKEHUS IAPUKA B BA3KON KUIKOCTH.
N3yuyenue ABMKEHUS Tea, OPOMIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka

[Tpuanun otHOcuTenpHOCTH [ anmies. [lepBeiit 3akoH HeroToHA. HEpLManbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon HetoToHa st
MaTepuagbHON TOUkU. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BceMUpHOTro TaroteHus. Cuna tsoxectu. [lepBas kocMudeckasi CKOPOCTb.

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



Tpenue. Buabl Tpenus (Mokos, ckoiabxkeHus1, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEeHUs U cuiia Tpenus nokos. Kosaddumment tpenus. Cuia
COMPOTHUBJICHUS TIPU JIBHXKEHUU TeJa B )KUIKOCTH UJTU Ta3e.

HOCTYH&TGJILHO@ H BpalIaTCJIbHOC ABHMKCHHUC a0COJIFOTHO TBépI[OI‘O TCJAa.

MOMEHT CHJIbI OTHOCUTENILHO OCH BpaiieHusd. [1nedo cuibl. Y CinoBus paBHOBECUS
TBEPJIOTO TEIIA.

TexHuueckue YCTpOfICTBa H IPAKTUYICCKOC IPUMCHCHUC: IMOAIIUITHUKN, ABUKCHUC
HCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHne HHEPLMH.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune Chil.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT JAeOopMaliii.
HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.
CpaBHeHHE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.
VYcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
N3yuenne aBuxeHust Opycka Mo HaKJIOHHOM MJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJT YITPYTOCTH, BO3HUKAIOIIHMX B MPYKUHE H
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

I/ICCJIG,Z[OBaHI/Ie YCJIOBI/Iﬁ PaBHOBCCUA TBépIIOFO TCJIa, MMCIOIICTO OChb BpalllCHMA.
Tema 3. 3axonwi COXpAHERUA 6 MEXAHUKE

NMiynbCc MaTepUabHOM TOUYKH (T€ja), CHCTEMbI MaTEPHAIIBHBIX TOUEK. MMImyiibe
CUJIbl U U3BMEHEHHE UMITYJIbCa TeJIa. 3aKOH COXpPaHEHUs UMITyJibca. PeakTuBHOE
JBUKCHUE.



PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckas s3Heprusi MarepuaibHO TOUYKU. Teopema 00 u3MEeHEeHUH
KWHETHYECKON YHEPTUH.

[TorenuuanbHas sueprusd. [lorenuunanpHast sHEprus ynpyro 1ehopMUpPOBAHHON
npyxusbl. [loTeHIIManbHas SHEPTHs Tejla BOJIN3H TOBEPXHOCTU 3EMJIH.

HOTGHHH&J’IBHBIC K HCTIOTCHLIMAJIbHBIC CUJIbI. CBs13p pa6OTBI HCTIOTCHIIMAJIBHBIX CHUJI C
W3MEHEHHEM MEXaHHUYECKOM OHCPIruu CUCTCMBI TCII. 3aKoH COXpaHCHHUA
MEXaHUYECKOMU OHCPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHnyeckre ycTporucTBa U IPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOIED,
IIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3ydenne abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX
MAasiITHUKOB.

HccnenoBanue cBsizu padOThI CHIIBI C K3BMEHEHHEM MEXaHWYECKOM PHEPruu Tesa Ha
IIPUMEpPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Pa3znes 3. MousiekyasipHast pu3UKa U TEPMOJUHAMHUKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE NTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIIBITHOE
obocHoBanue. bpoynosckoe asmxkenue. Juddysus. Xapakrep qBuKEHUS U
B3aMMO/JICHCTBUS YaCTHULl BeIeCTBA. MOJENU CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX
Ten U 00BsCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojiesei. Macca u pa3Mepbl
mouiekyJsl. Konmnuectso Bemectsa. [loctosaaass ABoraapo.



TemnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnenb naeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM
TEOPUH UJICaTTLHOTO Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPTUU TEIJIOBOTO JBMKEHUS yacTull rasa. [llkana remneparyp
KenbBuHa. I'a30Bbie 3ak0HbI. YpaBHeHNE MeHneneeBa—Knanelipona. 3aKkoH
JlansToHa. M30mponecchl B HealbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEILIECTBA.
['padmyeckoe mpeacTaBaeHUE U30IIPOLIECCOB: H30TEPMA, U30X0pa, U300apa.

TexHuyeckure ycTporcTBa M MPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OHI)ITBI, AOKa3bIBAOIHUEC JHUCKPETHOC CTPOCHUC BCIICCTBA, ¢)0Torpa(1)1/m MOJICKYJI
OpPraHUYCCKHUX COGI[I/IHGHI/H?I.

OnpbiTel 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JOKa3bIBAKOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOEHCTBUS.
Mopnenp, nuIIoCTpUpyroias NpUpoay AaBICHUS I'a3a Ha CTEHKU COCY/a.

OnBITHI, WIUTIOCTPUPYIOIIKME YPABHEHNUE COCTOSIHHSI MI€AJIBHOTO T'a3a, U30IIPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Ornpenenenre Macchl BO3yXa B KJJACCHOM KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa
KOMHATHI, JaBJICHUS U TEMIIEPATypbl BO3IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSHUS pa3peKeHHOTro rasa.
Tema 2. Ocnogvl mepmoouHamuxu

TepMoanHamMuueckas cucreMa. BHyTpeHHsIsl SHEPTUsi TEPMOANHAMUYECKON CUCTEMBI
U criocoObl e€ n3mMenenus. KonnuecTBo TerioTel U pabota. BHyTpeHHsIs sHEprust
OJTHOATOMHOTO MJE€AIIbHOTO ra3a. Buasl Teruionepenayu: TEaonpoOBOIHOCT,
KOHBEKIIMS, U3ITydeHHUE. Y AeNbHAs TEIIOEMKOCTh BellecTBa. KOIMYECTBO TEMIOTHI
IpH TEIJIONEpeIaye.



[TonsiTre 06 agmabatHOM mponiecce. [lepBhIil 3akoH TepMoauHaMUKH. [IpruMenenue
MIEPBOT0 3aKOHA TEPMOJAMHAMHUKH K H30MporieccaM. I padudeckast HHTepIpeTaIus
paboThI raza.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B IPUPOJIE.

TeruoBble MamuHbL. [IpuHIUIIBL 1eHCTBUS TEIUIOBLIX MaiuH. [IpeoOpazoBanus
HHEPTUU B TEIJIOBBIX MaiuHax. KoadduiueHT none3Horo qeicTBUs TEII0BOM
Matuabl. [ukn Kapao u ero koadpuimeHT mojae3Horo AeicTBus. DKOJIOTUUECKHUE
MPOOJIEMBI TETJIOIHEPTETUKHU.

TexHuueckue YCTpOI}JICTBa U IMPAKTHICCKOC IIPUMCHCHHUC: IBUTATCJIb BHYTPCHHCTO
CropaHmusi, OBITOBOM XOJIOOAUJIBbHUK, KOHAUITUOHCD.

Jlemoncmpayuu

N3menenne BHYTPEHHEH SHEPTHH TeJla TIPU COBEPIIICHUH pa0OTHI: BEUIET MPOOKHU U3
OYTBUIKHU TIOJT ICHICTBUEM CKATOTO BO3/yXa, HarpeBaHue >(pupa B TaTyHHOU TpyOKe
myTéM TpeHus (BUICOAEMOHCTpAIu).

M3MmeHeHre BHyTpeHHEH sHepruu (TeMiiepatypbl) Teja npu Terionepeaaye.
OnpbIT 0 aaAabaTHOMY PAaCIIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, IBUTaTEsl BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEIIA.

Yuenuueckuu skcnepumenm, nabopamopnvie pabomuol
N3mepenne yaenpHON TEII0EMKOCTH.
Tema 3. Acpecammnbie cocmosanua éewyecmea. Dazoevie nepexoovl

ITapoobpazoBanue u koHaeHcalys. cnaperaue u kuneHue. AOCOIOTHAS U
OTHOCHUTEIIbHAS BIAXHOCTh BO3/1yxa. HackllieHHbIM map. Y nenpHas TerioTa
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBICHHUS.

Tsépnoe teno. Kpucramnuueckue u amopgHbie Tena. AHU30TPOIHS CBOHCTB
kpuctamuioB. Kuakue kpucramisl. CoBpeMeHHble MaTepuaibl. [InaBnenue u
KpucCTaJIM3anus. Y ienbHas Tersiora miasneHus. Cyoaumanus.

VYpaBHeHue TermoBoro 0ansaHca.



TexHuueckune ycTpoicTBa U MPAKTHUECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUH TOJTyUYEeHUsI COBPEMEHHBIX MaT€pUaoB, B TOM YHCIIE
HaHOMAaTEepPUaoB, U HAHOTEXHOJOTUHU.

Jlemoncmpayuu

CBoliCcTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Ha6nronenue HarpeBanus  IJIaBJIEHUS KPUCTAJUIMUECKOTO BEIEeCTBA.
JleMOoHCTpanusi KpucTasioB.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

I/I3MepeHHe OTHOCHUTEIbHOM BIAXKHOCTH BO3ayXa.

Paznen 4. djekTpoaMHAMMKA
Tema 1. dnekmpocmamuxa

DJeKTpu3anus Tel. JNeKTPpUYecKuil 3apaa. J[Ba Buaa 3JIeKTpUYECKHUX 3apsiioB.
[TpoBOAHUKH, TUDIIEKTPUKU U MOTYIPOBOJIHUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsia.

B3aumoneiictBue 3apsiioB. 3akoH Kynona. TouedyHbIi 3J1IeKTpUYECKUMA 3apsi.
Onektpuueckoe nose. Hanpsxk€HHOCTh 3iekTpudeckoro noss. [Ipunmun
CyNEPIO3ULHH IEKTPUUECKUX MOJIeU. JIMHUK HAanPsSy)KEHHOCTU 3JIEKTPUUYECKOTO
TTOJISL.

PaGoTa cuit anektpocratuyeckoro noss. [loreniman. Pa3nocTs moTeHIIUAOB.
[TpoBOAHUKY U AUABIEKTPUKH B AJIEKTPOCTATUUECKOM M0JIE. J(M3iIeKTpudecKas
MPOHUIIAEMOCTb.

OnextpoéMrocTh. KonnencaTop. DneKTpo€MKOCTh TIIOCKOTO KOHIEHCATOPA.
DOHeprus 3apsHKEHHOT0 KOHIEHCATOPA.



TexHuueckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHHUE: AIEKTPOCKOTI,
AIEKTPOMETP, DIEKTPOCTATUUECKAs 3aIUTA, 3236 MIICHHUE JIEKTPOIPUOOPOB,
KOHJIEHCATOpP, KOMUPOBAJIbHBIN anmnapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHLMII IEUCTBUS AJIEKTPOMETPA.
B3auMoenicTBre HA3NEKTPU30BAHHBIX TEIL.
DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.
IIpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
DIIEKTpOCTaTUYECKAs 3alIUTA.

JIMDIIEKTPUKU B DJIEKTPOCTATUYECKOM T10JIE.

3aBHUCHUMOCTD BHCKTpOéMKOCTI/I IIJIOCKOT'O KOHJACHCATOPA OT IUI0I[a/In IJIaCTUH,
pacCTodHnA MEKAY HUMHU U I[PIC-)J'ICKTpH‘ICCKOfI IMPOHNUIACMOCTH.

DHeprus 3apsHKEHHOT0 KOH/IEHCATOpa.

Yuenuueckuii sxecnepumenm, 1abopamophule pabomuol

N3Mmepenune 35eKTpOoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DNEeKTPUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHUS IEKTPUUECKOro ToKa. IcTOUHMKH
Toka. Cuia Toka. IlocTosHHBIN TOK.

Hanpsixenue. 3akon Oma 1714 yyacTka L.

3HCKTpI/I‘I€CKOC COIIPOTUBJICHHUC. Y aenbHOE COIIPOTHUBJICHUC BCIICCTBA.
HOCJ’IC}IOB&TCJ’IBHOG, nmapaujiCJibHOC, CMCITIAHHOC COCAMHCHNC ITIPOBOJHUKOB.

Paborta snexrpuueckoro Toka. 3akoH [[xoyins—JIeHmna. MoIHOCTb 31EKTPUIECKOTO
TOKa.

DNEeKTPOABMKYIIAS CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa
JUTSI TIOJTHOM (3aMKHYTOM ) anekTpuueckoit nenu. Koporkoe 3aMmbikaHue.

DneKTpoHHAas! IPOBOJUMOCTH TBEPIBIX METAJIIIOB. 3aBUCUMOCTb CONIPOTUBIICHUS
METaJIOB OT Temneparypbl. CBepXIPOBOIUMOCTb.



DneKTpuYecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TomynpoBonuuku. CoOCTBEHHAS U IPUMECHAsI TPOBOAUMOCTH MOJTYITPOBOIHHKOB.
CsoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DIIEKTPUYECKUM TOK B paCTBOpaxX M paciuiaBax dMEKTPOIUTOB. DICKTPOIUTAYECKAS
JUCCOLMAIIMS. DIEKTPOIIHU3.

DneKkTpuyecKkuid TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBIN pa3psia.
Mounnus. [Inazma.

TexHnyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP,
peocTar, ICTOYHUKH TOKA, 3JIEKTPOHATPEBATENbHbBIE TPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TIPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIHN THO/,
TEPMUCTOPBI U POTOPE3UCTOPHI, OTYIIPOBOAHUKOBBIN IUO/, TAJIbBAHUKA.

Jlemoncmpayuu
N3mepeHue cuiibl TOKa U HaMPSHKEHUS.

3aBHUCHUMOCTD COIIPOTHUBIJICHUS HUIUHAPHUYCCKHUX ITPOBOJHUKOB OT JIJIMHBI, IIJIOIIAAN
IMOTICPCUYHOI0 CCUCHHUA 1 MaTCpualia.

CMmemaHHoe COCAMHCHUC ITIPOBOIHHUKOB.

[Ipsimoe n3Mepenue 3neKTpoaBrKyen cuiibl. KopoTkoe 3aMbIkaHue
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUSI METAJNIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psax U MpOBOAUMOCTS BO3/1yXa.
OnHOCTOPOHHSIS TPOBOJAUMOCTD AUOA.

Yuenuueckuu skcnepumenm, nabopamopnvie pabomuol
N3ydenune cMEmaHHOro COEINHEHUS PE3UCTOPOB.

N3Mepenune 35eKTpOABUKYILEN CUITbI MICTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

Hab6nronenue amektponmsa.



MexnpeaMeTHbIE CBA3H

N3yuenue kypca uznku 6azoBoro ypoBHs B 10 kiacce ocyuiecTBisiercs ¢ y4éTom
COJIEpKaTEeNbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMAaTUKH, OMOJIOTUH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimusi, CBI3aHHBIE C U3YYCHUEM METOJIOB HAYYHOT'O ITO3HAHUS:
SIBJICHUE, HAYYHBIM (haKT, TUTIOTEe3a, PU3NUECKas BEIMYMHA, 3aKOH, TEOpHUSI,
HaOJII0JICHHE, SKCIIEPUMEHT, MOJISTTUPOBAaHNE, MOJIEb, H3MEPECHHUE.

Mamemamuxa: pelieHre CUCTEMbl YPAaBHEHUM, TUHEHHas QyHKIIMS, mapadora,
runepOoa, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUYECKUE (YHKIIUU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI
Y WX TIPOCKIIUU Ha OCU KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonocusa: mexanndeckoe JIBIKEHHUE B KUBOU MIpUpoe, uddysusi, ocMoc,
TEIJI000MEH KUBBIX OPTaHW3MOB (BHIbI TEIUIONEPEIaUuH, TEIIIOBOE PAaBHOBECHE),
ANIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIJIOBBIE CBOMCTBA TBEPBIX TEI, KUJIKOCTEN U ra30B,
3JIEKTPUYECKUE CBOMCTBA METAIIOB, SJICKTPOIUTAYECKAS JUCCOLUAIMSA, TAIbBAHUKA.

l'eoepagus: BnaxxHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUe IBUKEHHUI C UCIOJIb30BAHNEM MEXAHU3MOB, YUET
TPEHHUsI B TEXHUKE, IMOAIIUITHAKH, UCITOJIb30BAHUE 3aKOHA COXPAHEHMS UMITYJIbCA B
TEeXHUKE (pakera, BOAOMET U APYTHe), ABUTATENIb BHYTPEHHETO CrOpaHus, apoBas
TypOrHa, OBITOBOI XOJIOUIBHUK, KOHTUIIMOHED, TEXHOJIOTUN TOJIYyYCHUS
COBPEMEHHBIX MAaTE€pPUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH,
ANEKTPOCTATUYECKAS 3alIHUTA, 3a3€MJICHUE JIEKTPONTPUOOPOB, KCEPOKC, CTPYUHBIN
MPUHTEP, FIEKTPOHATPEBATENbHBIE PUOOPDI, SIIEKTPOOCBETUTENbHBIE TPUOOPHI,
raJbBaHMKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenue yueOHoro npeaMera «Pru3uka) Ha ypOBHE CPEIHET0 00IIEro 00pa3oBaHus
(6a30BBIil YPOBEHB) JTOJKHO 00ECTICUUTh TOCTIKEHUE CIICAYIOMNX TNIHOCTHBIX,
METaNpeIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIhTATOB.

JINMYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeameta «Du3nkay 10IKHBI
OTpa)kaTh TOTOBHOCTb U CIIOCOOHOCTH 00YUAIOIINXCSI PYKOBOJICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEHN MO3UILIMEHN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIUM, TOBUTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCUUCKOTO 00IIECTBA, PACIITUPEHHUE KU3HEHHOTO
OIIbITA U OIIBITA JESITEIBHOCTH B IPOLECCE PeATU3ali OCHOBHBIX HAIIPABJICHUM
BOCIIUTATENILHOM AEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UITUU 00YUAIOIIETOCs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

IMPUHATHUC TPAAUITHOHHBIX O6H_[€‘16J'IOB€‘I€CKI/IX TF'YMAaHUCTUYCCKUX U
ACMOKPATHYCCKHUX HCHHOCTGI‘/JI;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0II1ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTaHU3aIUY;

YMEHHE B3aUMOJEHCTBOBATH C COLIMATIbHBIMU MHCTUTYTAMHU B COOTBETCTBUH C UX
(GYyHKUMSIMU Y HA3HAYCHHUEM;

TOTOBHOCTh K T'YMAQHUTAPHOW U BOJIOHTEPCKOMU NEATEIBbHOCTH;
2) NaTPUOTHYECKOTO BOCTIUTAHUSI:
c(hOPMUPOBAHHOCTH POCCUNCKOMN TPaKIaHCKON UICHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCHICKIX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;



3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TIOBEICHNS;

CIIOCOOHOCTh OLIEHNUBATh CUTYalMIO M IPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTHUPYACH HA MOPAIBbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NEATEIIBHOCTU YYEHOT0;

OCO3HaHUE JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMUMBOTO OyAyIIEro;
4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYast 3CTETUKY HAy4YHOI'O TBOPYECTBA,
MPUCYIIEro (PU3NYECKOI HAYKE;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEPEC K Pa3IMuHbIM chepaM npodecCHOHaNbHOM NeITeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOHN, YMEHHE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oynyier mpoQecCuu 1 peaTu30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO0 U caMO0Opa30BaHHIO B 00J1aCTH (HU3UKH
HA NPOTSKEHUU BCEU )KU3HMU;

6) 3K0JI0rM4eCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTD HKOJOTHUYECKOMN KYJIbTYpPhl, OCO3HAHHE II00aTLHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JICUCTBUM B OKPYKAIOLIEH Cpelie HA OCHOBE 3HAHUS
LEJIEN YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacIIMpeHHE OMBITA JIATSILHOCTH SKOJOTHYECKON HAMPABJICHHOCTH Ha OCHOBE
MMEIONTUXCS 3HAaHUM 110 (hU3HUKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs (PU3NUECKON HAYKH;

OCO3HaHHEC LICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTHU, TOTOBHOCTDH B IIPOLCCCC U3YUYCHUA
(I)I/IBI/IKI/I OCYIICCTBJIATD IMMPOCKTHYIO U UCCIICA0BATCIBCKYIO NCATCIIbHOCTD
HWHAWBUAYAJIBHO U B I'PYIIIIC.



METAIIPEJAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jijornueckue a1eiicTBUA:

CaMOCTOATENIbHO (DOPMYITUPOBATh U aKTyaIU3UPOBaTh MIPoOIEMy, paccMaTpuBaTh €
BCECTOPOHHE;

OIIPCACIIATE LHCIN ACATCIbHOCTH, 3a1daBaTh IIapaMCTPhI U KPUTCPHUH UX NOCTHIKCHUA,

BbIABJEATD 3AKOHOMCPHOCTH U IIPOTUBOPCUUA B PpACCMATPHUBACMBIX (1)I/I3I/ILIGCKI/IX
SBJICHHUAX,

pa3pa6aTI)IBaTI> IUIaH PCIICHHA Hp06HeMI>I C yLIéTOM aHaJIn3a UMCIOIIHUXCA
MAaTCpUAJIbHBIX 1 HCMATCPHUAJIBHBIX PCCYPCOB,

BHOCHUTDBb KOPPCKTHUBLI B ICATCIIbBHOCTL, OLICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,
OOCHUBATb PUCKHU HOCJ'IGI[CTBI/Iﬁ ACATCIBbHOCTH,

KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBUSAX PEAIbHOTO, BUPTYaIbHOTO U
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBHS;

Pa3BUBATb KPCATUBHOC MBINUICHHC IIPHU PCIICHUHN KU3HCHHBIX HpO6J’ICM.
ba3oBbie HccJiaeaoBaTe/JIbCKIuE I[eﬁCTBHﬂ:

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSIMHI H METOIaMU
(bu3nUecKoi HayKH;

BJIa/ICTh HABBIKAMU Y4EOHO-MCCIIE0BATEIHLCKON U MMPOEKTHOM eATEIHLHOCTH B

00nacTu GU3HUKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY TTOMCKY
METOJIOB pelIeHHs 3a/1a4 (PU3NIECKOTO COACPIKAHMS, TPUMEHEHUIO Pa3IMIHbIX
METO/IOB IMO3HAHUS;

BJIQ/ICTh BUJAMU JICATEIHHOCTH 10 TIOTYYSHUIO HOBOTO 3HAHHUS, €T0 MHTEPIPETAINH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX yUCOHBIX CUTYAIHIX, B TOM YHCIIe
MIPU CO3JJaHUH YY€OHBIX POEKTOB B 001acTH (DU3UKH;

BBISBJIATH IPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a71a4y, BbIIBUI'ATh
TUIIOTE3Y €€ PEUICHUs, HAXOAUTh apTYMEHTHI JJIs JOKA3aTENbCTBA CBOUX
YTBEPKIACHUM, 3a7aBaTh IapaMETPBl U KPUTEPUU PELLIECHUS;



AHAJIM3UPOBATH IMOJYUYCHHBIC B XOAC PCIICHUA 3ada9U PC3YJIbTAaThbl, KPUTHUYCCKHU
OOCHHUBATDH UX JOCTOBCPHOCTD, IIPOIHO3UPOBATH H3MCHCHHUC B HOBBIX YCIIOBUAX

CTaBHUTb U (I)OpMy.HHpOBaTI) COOCTBCHHEIC 3aJa41 B 06pa3OBaTGHBHOﬁ ACATCIBbHOCTH,
B TOM YHUCJIC IIPHU U3YYCHHUHA (I)I/I?)I/IKI/I;

AaBaTb OOCHKY HOBBIM CUTYAllUAM, OLICHUBATDH HpHO6p€TéHHLII>'I OIIBIT,

YMETb MEPEHOCUTD 3HAHUS N0 (PU3UKE B IPAKTHUECKYIO 00TIaCTh
KHU3HEACSITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIE UJIEH, TIPE/JIaraTh OPUTMHAIIBHBIC MTOJIXO0/Ibl U PEIICHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.
Pabora ¢ nnpopmanueii:

BJIQJI€Th HABbIKAMU MOIY4YeHUS! HH(OpMAIMU (PU3HNIECKOrO COACPKaHUS U3
VMCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSTEIBLHO OCYILIECTBIIATh IIOUCK, AaHAJIN3,
CUCTEMAaTU3alMI0 U HHTEPIIPETALIMIO HHPOPMAIIMK Pa3IMYHbIX BUIOB U (hopM
IIPEJCTaBIICHHUS;

OIICHUBATh JOCTOBEPHOCTHh UH(POPMAIIUH;

HCIIOJIb30BaTh CPEACTBA MH(POPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJOTHH B
pelIeH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OpPTraHU3allMOHHBIX 33]1a4 C
coOJIroIcHUEM TPEeOOBaHMM YPrOHOMUKH, TEXHUKH O€30ITaCHOCTH, TUTUCHEI,
pecypcocOepexeHus, MPaBOBBIX U ATHYECKUX HOPM, HOPM MH(GOPMAITHOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI PU3UUECKOTO COAEPKAHUS B PA3IMUHbIX (hopMaTax ¢ yu€Tom
Ha3HauYeHUsI THPOPMALIUU U LEIEBOM ayJUTOpUH, BbIOMpas ONTUMAIbHYI0 (opMy
MPEACTABJICHUS U BU3YyAIM3aALUU.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIE YYeOHbIe NeCTBHSA:
OCYIIECTBIATH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JESTEIBHOCTH;
pacrno3HaBaTh MPEANOCHIIKYA KOHPIUKTHBIX CUTYAIlMi U CMATYATh KOH(PIUKTHL;

pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX
CpPEICTB;



ITIOHUMATh U HUCIIOJIB30BATh IIPCUMYIIICCTBA KOMaHI[HOﬁ 151 I/IH,Z[HBHI[yaHLHOﬁ pa6OTBI;

BBIOMpATh TEMATHUKY U METOJBI COBMECTHBIX JCHCTBHM ¢ yu€TOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 WieHa KOJUICKTHUBA,;

MIPUHUMATH L€ COBMECTHOM JIESITEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JEUCTBUA 0 €€ TOCTUKEHUIO: COCTAaBJIATh TUIAH IEUCTBUM, pacipeiesiTh POJIH C
y4€TOM MHEHUU YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLCHMBATHb KaYCCTBO CBOCTO BKJIaAa W KaKJ0T'0O YUACTHHKAa KOMAH/IbI B O6HII/II>'I
pe3yJibTaT 110 p33pa60TaHHBIM KPUTCPHAM,

nmpeaiiaratb HOBbIC ITPOCKTLI, OOCHUBATL UACH C IIO3MIITUNU HOBU3HBI,
OPUTI'MHAJIBHOCTH, HpﬁKTH‘-IGCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBIIATD IMMO3UTHBHOC CTPATCTUUCCKOC ITOBCACHNEC B PA3JIMYHBIX CUTyallUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH HWHHUIIMAaTUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYILECTBIISITh M03HABATEIBHYIO JESATEIIbHOCT B 00J1aCTH (PU3UKH U
ACTPOHOMUHU, BBISBIATH IPOOIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHbIE
3a/auy;

CaMOCTOSITEIIBHO COCTABIIATH IIJIaH PELICHUSA PACYETHBIX U KAYECTBEHHBIX 3a/a4,
TIJIaH BBITIOJTHEHUS MPAKTUYECKOU PadOThI C YUETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;
pacIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JieaTh OCO3HAHHBIN BBIOOD, aprYMEHTUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH
3a pelleHue;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO PYAULIMH B 001aCTH (PU3KKH,
MTOCTOSTHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.



CaMOKOHTpO.HB, IMOIUOHAJIbHBbIN HHTENJIEKT:

AaBaTb OLICHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPCKTHUBLI B ACATCIIBHOCTD,
OOCHHUBATB COOTBETCTBUC PC3YJIbTATOB L CIIAM,

BJIaACTh HABbIKaAMU MO3HABATEILHOU pe(l)HeKCI/II/I KaK OCO3HaHHs COBCPIIACMBbIX
I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IIPOUCCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

MCIIOJIB30BaTh MPUEMBI peIEKCUH JUIsl OUEHKH CUTYallluH, BBIOOpA BEPHOTO
peleHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIIEHHUS 10 UX CHUKEHHUIO;
IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU AHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;
IPUHUMATD ce0sl, TIOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIbHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporiecce moCTHKEHNS TMYHOCTHBIX PE3yIbTATOB OCBOCHUS MTPOTPAMMEI 110
(bu3uKe U ypOBHS CpPETHETO 00I1Iero 00pa3oBaHus y 00y4Yaromuxcs
COBEPIIEHCTBYETCS SMOLMOHAIIbHBIA MHTEIJIEKT, PEANOIaralouuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAaHUSl, BKJTFOUAIOIIETO CIOCOOHOCTh TIOHUMATh CBOE YMOILIMOHATBHOE
COCTOSIHWE, BUJIETh HATIPABJICHUS PA3BUTHsI COOCTBEHHOM SMOLIMOHAIBHOM cepsl,
OBITh YBEpEHHBIM B Ce0€;

CaMOPCTYJIMPOBAaHMA, BKIIIOYAOMICTO CAMOKOHTPOJIb, YMCHHUC IIPUHUMATDH
OTBETCTBECHHOCTb 3a CBOE IIOBCACHUC, CITOCOOHOCTh AaJJaIlITUPOBATHCA K
OMOIHMOHAJIbHBIM U3MCHCHUAM U ITPOABJIATH FI/I6KOCTI), OBITH OTKPBITBIM HOBOMY,

BHYTPEHHEW MOTUBALMH, BKIIFOYAIOUIEN CTPEMIIEHUE K JOCTHKECHUIO LETU U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIECTBOBATh UCXO/ISl U3 CBOMX BO3MOXHOCTEM;

IMITATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh MIOHMMATh AIMOIIMOHAIIEHOE COCTOSIHAE IPYTHX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOIIEHMsI, CHOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHHIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILLIEHHUS C
APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy o6ydenus B 10 kj1acce npeaMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JE€MOHCTPUPOBATH HAa IPUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKH U
TEXHOJIOTHM, B PAKTUYECKOU JIEATEIBHOCTH JIFOAEH;

YUHUTBIBATH TPAHULBI IPUMEHEHHUS N3YUYEHHBIX (PU3NYECKUX MOJIEIIEH: MaTepraibHas
TOYKA, MHEPLMAJIbHAs CUCTEMa OTCUETa, aOCOIOTHO TBEPAOE TEIO, UICANIBbHBIH ra3,
MOJIEIN CTPOEHMS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUYECYHBIN JJIEKTPUUYECCKUM
3apsij IpU pelieHNH (PU3NUECKUX 3a/1a4;

pacno3HaBaTh PU3NYECKUE SABJICHUS (IIPOIIECCHI) U OOBACHITH UX HA OCHOBE 3aKOHOB
MEXaHHUKHU, MOJEKYISIPHO-KUHETUYECKOM TEOPUHU CTPOCHUS BEILIECTBA U
ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE MaICHUE TeJ, IBHXKEHUE TTO OKPY>KHOCTU, UHEPLIMS, B3AUMOACHCTBUE TEJI,
muddy3us, OpOyHOBCKOE ABUKEHHE, CTPOCHUE KUJIKOCTEN U TBEPIBIX TeT,
M3MEHEeHHE 00BbEMA TeJl IPU HarpeBaHuM (OXJIaXKICHUH), TETJIOBOE paBHOBECHE,
HCIIApEHNE, KOHACHCAIUS, IUIABICHUE, KPUCTAIIU3ALMS, KUTIEHUE, BIAXKHOCTh
BO3/yXa, MOBBIIIEHUE JABJICHUS T'a3a IPU €r0 HArpEBAHUU B 3aKPBITOM COCY/JI€, CBSI3b
MEK]ly TapaMeTpaMU COCTOSIHHS Ta3a B U30MpolLieccax, dJIEKTPU3aLUs Tell,
B3aMMOJICMCTBUE 3aPSJIOB;

OTUCHIBATh MEXAaHUYECKOE ABM)KCHUE, UCTIONIb3Ys (PU3NYECKUE BEIIUYUHBIL:
KOOpAMHATA, IIyTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHUE, Macca TeJld, CUJIA, UMITYJIbC
TeJa, KHHETUYECKas dSHEPIus, MOTEHIIMaIbHasl SHEPT U, MeXaHu4eckas padora,
MeXaHU4ecKas MOIIHOCTb; PU OMUCAHUH MPABUIBHO TPAKTOBATh (U3HUUECKUI
CMBICJI UCIIOJIb3YEMbIX BEJIUYMH, UX 0003HAYEHUS U €AMHUIIBI, HAXOUTh (hOPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NUYECKYIO BEJIMUYMHY C IPYTUMHU BEJIMYMHAMU;

OTHCHIBATh U3yUEHHBIC TEIUIOBbIC CBOMCTBA TEJ M TETJIOBBIC SIBJICHUS, HCIIOJIb3YS
bu3nuecKkre BeIMUMHBL: JaBJICHHUE ra3a, TeMIIepaTypa, CPeIHsss KHHETHIeCKas
HHEPrusi XaOTHUECKOTO JABIKEHUSI MOJIEKYJI, CPEeITHEKBAIpaTUUHAs CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSA SHEPTHs, paboTa raza, KoapHuiueHT
MOJIE3HOTO IEUCTBUS TEIUIOBOTO JABUTATEINSI; IPU OMMCAHUH MPABUIBHO TPAKTOBATH
(bu3nyeCKril CMBICT UCTIONIb3yEeMbIX BETMUMH, UX 0003HAYCHUS U €TUHUIIBI,
HaXOJUTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJTMUUHY C IPYTUMHU
BEJINYMHAM;



ONMCBIBATH U3YUYEHHBIE JIEKTPUUECKHUE CBOWCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJICHUS (MPOLIECCHI), UCIIONB3YST GPU3NUECKUE BEIMUMHBL: AJIEKTPUUECKUH 3apsij,
AIEKTPUUECKOE I10JI€, HANPSHKEHHOCTB T0JIS, TOTEHIMAII, PA3HOCTh IOTEHIIUAJIOB;
IIpYU OMUCAHUU MTPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3yEMbIX BETHYHH,
uX 0003HaYCHUS U €UHUIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
bu3MYECKyIO BEIMUMHY C APYTUMHU BEIMYUHAMU;

aHAJIM3UPOBATH (PU3UUECKHUE MPOLIECCHI U SABICHUS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHOro Tsarotenus, |, 11 u 1l 3akonsl HetoToHA, 3aK0H
COXpaHEHUsI MEXaHUYECKON SHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCA, IPUHLIUIT
CYIIEPIIO3HULIMH CHJI, IPUHIIMI PABHOIIPaBUs NHEPLUUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KHUHETUYECKYIO TEOPHUIO CTPOEHUS BEILIECTBA, FA30BbIE 3aKOHBI, CBSI3b
CpeIHEl KHHETUUECKON SHEPIUU TEIUIOBOTO IBUYKEHUS MOJIEKYJI ¢ aDCONIOTHON
TEMIIEpaTypOH, IEPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHUS dJIEKTPUIECKOTO
3apsna, 3akoH KyroHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0
MaTEeMaTUYECKOE BBIPAKEHHUE U YCIIOBUS (TPAHUIIbI, 00JACTH) MPUMEHHUMOCTH;

OOBSICHSATH OCHOBHBIC MPUHIIUIIBI ICUCTBUS MAIIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inuaTh yCIOBUS UX 0€30MMaCHOT0 UCIOIb30BaHUS B OBCEAHEBHOM
KU3HU;

BBITIOJTHATH KCIIEPUMEHTBI TT0 UCCIICIOBAHUIO (PU3NUECKUX SBJICHUN U TIPOIIECCOB C
WCITOJIb30BaHUEM TIPSAMBIX U KOCBEHHBIX H3MEPEHUH, TIPU 3TOM (POpMYIHPOBATH
npobJieMy/3aauy U TUIOTE3y Y4EOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3
MIPEIIOKEHHOTO 000PYyI0BaHMUSI, IPOBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOJIBI;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH, TIPU ITOM
BBIOMpATh ONTUMAJIBHBINA CIIOCO0 U3MEPEHUS 1 UCIIOIB30BaTh U3BECTHHIE METO/IbI
OLICHKH MMOTPEMITHOCTEN U3MEPEHHUI;

HCCIIeIOBATh 3aBUCUMOCTH MEXKy (PM3UYECKUMU BEIMYMHAMHU C UCTI0JIb30BAHUEM
MPSMBIX U3MEPEHHM, TTPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH
PE3yNbTATHI MTOJYYCHHOU 3aBUCUMOCTH (PU3MYECKUX BEJIMUMH B BUJIC TAOJIHII U
rpaduKoB, AeNaTh BEIBOABI IO pe3ybTaTaM UCCIICIOBAHMUS;

co0II0AaTh MpaBuiia 0€30MacHOTO TPyAa MPH MPOBEICHUH UCCIEAOBAHNUN B PaMKaxX
y4eOHOT0 SKCIIEPUMEHTA, yUeOHO-UCCIIE0BATENBCKON 1 MMPOSKTHON AEITEIbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO 000PYAOBAHNUS;



penaTh pacy€THBIC 3a/1a4u C SIBHO 33JJaHHON (U3MUECKONU MOJEIbIO, UCTIONb3YS
(dur3nYecKue 3aKOHbI U IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a7]a4i BHIOUPATh
(U3UYECKYIO MOJIENb, BBIIEIATh (PU3NUYECKre BENTUYMHBI U (DOPMYJIIbI, HEOOXOIUMBbIE
JUIsl €€ pelieHus, TPOBOAUTH PACUEThl U OLIEHUBATH PEATBHOCTh MOJYYEHHOTO
3HAYCHUS (PU3NUECKON BETUIHHBL;

peniaTh Ka4eCTBEHHBIC 3a]a9i: BEICTPAUBATh JIOTHUECKU HEMPOTHBOPEUHBYIO
IIETIOYKY PACCYXKICHUN C OTIOPOH HA M3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(buznyecKue SBJICHMUS;

MCIIOJIb30BAaTh MIPHU PEUIEHUHU YUYEOHBIX 33/1a4 COBPEMEHHbIE HH()OPMAIIMOHHbIE
TEXHOJIOTHH JIJIS1 TIOMCKA, CTPYKTYPUPOBAHHUSI, HHTEPIPETALIUU U IPEACTABICHHUS
y4eOHOM U HAyYHO-NOMYJISIPHON MH(OpMAIUH, TOTYYEHHON U3 Pa3IuYHbIX
MCTOYHHUKOB, KPUTHYECKH aHAIIM3UPOBATH MOIYYaEMYIO HH(DOpMALHIO;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHU;

UCII0JIb30BaTh TCOPETHUYSCKUE 3HAHUS 110 (DU3MKE B TIOBCEIHEBHOM KU3HU IS
oOecrieueHrs 6€30MacCHOCTH MPU OOpaIEHUH C MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JUISI COXPAHCHHSI 3JI0POBbS U COOTIOACHHUS HOPM DKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B rpyIIE C BHITOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIeH, IIaHUPOBATh
paboTy Ipynibl, pallMOHAILHO PacHpeeNsaTh 00s13aHHOCTHU U IJITAHUPOBAThH
JESATENbHOCTh B HECTAHIAPTHBIX CUTYALMIX, aJIEKBATHO OLIEHUBATh BKJIAJl KAXKJI0TO
U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE pacCMaTpUBaEMOU MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N HaunmenoBan KoamnuecTBo 4yacoB JJIeKTPOHHBbIE
°
/ He pa3aesioB (undposbie)
n TeM Becer Kounrpoabn  IIpakruyeck 006pa3oBaTebHbIC
n
MPOrpamMmabl 0 bIC paﬁoTbI He paﬁoTbI pecypchl

Pazgea 1. DUZUKA U METO/Ibl HAYYHOI'O ITIO3HAHUA

f:;ITSOHK; 1 bu6moreka [JOK
1.1 A 2 0 0 https://m.edsoo.ru/7f41b
HAy4HOI'O
fr2
IIO3HAHUA
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmoteka [IOK
2.1 Kunemaruka 5 0 0 https://m.edsoo.ru/7f41b
fr2
bu6mmoreka [JOK
2.2 ]JluHammuka 7 0 0 https://m.edsoo.ru/7f41b
fr2
3aKOHBI bu6amoreka I{JOK
2.3 coxpaHeHHSI B = 6 1 1 https://m.edsoo.ru/7f41b
MEXaHHUKE f72

Uroro no pazneny 18

Paszpen 3. MOJIEKYJISIPHASA ®PU3NKA U TEPMOINHAMUKA

OCHOBBI bubmmoreka [JOK
3.1 MOJIEKYTAPHO- 9 0 1 https://m.edsoo.ru/7f41b
KUHETHYECKOM f72
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TEOpUHU
OCHOBBI but6moreka [JOK

3.2 tepmomuHamu 10 1 0 https://m.edsoo.ru/7f41b
KH f72
ArperarHbie
COCTOSIHUS bu6moreka [JOK

3.3 BemiecTBa. 5 0 0 https://m.edsoo.ru/7f41b
da3oBkIe f72
Mepexo/ibl

Uroro no pazneny @ 24

Paszpen 4. JIEKTPOANHAMMUKA

SrekTpocTaTH bu6moreka [JOK

4.1 10 0 1 https://m.edsoo.ru/7f41b
Ka £72
[TocTostHHBIN
ANEKTPUUYECKHU bubmuorexa [JOK

4.2 itok. TokuB = 12 3 2 https://m.edsoo.ru/7f41b
Pa3IMYHBIX f72
cpemax

Uroro mo pazneny 22

Pe3epBHOE Bpemst 2 0

OBIIEE

KOJIMYECTBO

YACOB I1O0 08 > >

ITPOTPAMME
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