


INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUM K pe3ylbTaram
OCBOGHHUSI OCHOBHOM 00pa3oBaTelbHOM MporpaMmebl, npeacraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHTAHUS U
KOHIENIMK TpernojaBaHus ydeOHoro mnpeamera «dusmka» B 00pa3zoBaTelbHBIX
OpraHU3aAUAX Poccuiickoit denepanuu, peanu3yrommx OCHOBHEIE
oOpa3oBareibHbIC MPOTPAMMBI.

CopepxaHue mnporpaMMbl IO (U3MKE HaNpaBiIeHO Ha (opMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOy4daromuxcs 10—11 kinaccoB npu o0yueHnn
X Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXOA.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPeIMETHBIM pe3yJibTaTaM 00y4deHHs, a TaKXKe
YYUTHIBAET HEOOXOAMMOCTh peaju3alud MEXIPEAMETHBIX CBA3ed (QU3UKU C
€CTECTBEHHO-HAYYHBIMHU yU4E€OHBIMU IIpeAMETaMU. B Hell onpeensroTcs OCHOBHbBIE
1EeU U3y4eHus: (GU3UKHU Ha YPOBHE CPEHET0 00111ero o0pa3oBaHus, INIAHUPYEMbIe
pe3ynbTaThl  OCBOEHUS Kypca (PU3MKH: JIMYHOCTHBIE, METamnpeIMETHBIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

o INTAHUPYEMbIE PE3yIbTaThl OCBOCHHUS Kypca (uU3uMku Ha 0A30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI TI0 T0/1aM 00YUYEHUS;

e coZIepKaHue yaeOHoro npeamera « Du3nKay 1o rojgaM oOy4eHHs.

®du3rka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPUPOIBI, BBICTyIas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHUi 00 okpyxatomieM mupe. llIkonpHbIN Kype Gu3nku — cucTeMooOpa3yronuit
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBbKY (PU3MUYECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. lcmosib3oBaHME W AKTUBHOE
npuMeHeHne  (PU3WYeCKUX 3HAHUW  ONpeNessieT XapakTep W pa3BUTHE
pPa3HOO0OpPa3HBIX TEXHOJOTHH B cepe FIHEPreTUKU, TPaHCIIOPTa, OCBOCHHUS KOCMOCA,
MOJIy4EHUsI HOBBIX MaTEpHaJIOB C 3aJaHHBIMU CBOMCTBaMHM U Jpyrux. M3ydeHue
(bU3UKH BHOCUT OCHOBHOM BKJIaJ] B (HOPMUPOBAHUE €CTECTBEHHO- HAYYHOUN KapTHUHBI
Mupa oOydwaromuxcsi, B (OpPMHUPOBAHWE YMEHUN MPUMEHSTh HAYyYHBIH METOJ]
MO3HAHUS MIPU BBITIOJTHEHUU UMH YUYEOHBIX UCCIIEIOBAHUI.

B ocHOBY Kypca pu3uku 11t ypOBHS CpEIHETO 00IIEro 00pa30BaHuUs MOJI0KEH
P UAEeH, KOTOPbIE MOYKHO PaCCMaTpyBaTh KaK MPUHLHUIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B cooTBeTCTBUM € HEMl KypcC SIBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBMM ¢ HEH MaTepwan Kypca (QuU3MKu
o0beIMHEH BOKPYr (Qu3nueckux Teopud. Beaymum B Kypce sBiseTcs
dbopMupoOBaHrE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pWH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanms TpeArnosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(GHU3HUKHN C pa3BUTHEM OOIECTBA, a TAK)KE C MUPOBO33PEHUYCCKUMHU, HPABCTBEHHBIMH
Y DKOJIOTUYECKUMHU MTPOOTIEMaMHU.

Hoes npurknaonoti nanpasiennocmu. Kype puznku nmpeamnoiaraet 3HakoMCTBO
C IMIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUUYECKHUX MPHUIIOKEHUN H3yUEeHHBIX
TEOpU U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcss TMOCPEACTBOM BBEICHUS JJIEMEHTOB
colepKaHUs, TIOCBAIMIEHHBIX OKOJOTHYECKAM TpoOeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHHKUH M TEXHOJOTUW, a TaKKe OOCYKICHUS
po0JIeM paloOHATBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€301MacHOCTH.

CrepKHEBBIMU JJIEMEHTAMH Kypca (U3MKH Ha YpPOBHE CpEAHEro oOIero
oOpa3oBaHus SBIAIOTCS (pu3myeckue Teopuu (popmupoBaHHE TPENCTABICHUNA O
CTPYKTYpE TOCTPOCHHS (U3HUECKOW TEOpHH, PoJii (DyHIAMEHTAIBHBIX 3aKOHOB U
IPUHITUIIOB B COBPEMEHHBIX MTPEICTABICHUSX O PUPO/IC, TPAHUIIAX MPUMEHUMOCTH
TEOPUA, /ISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CHCTeMHO-CATENHPHOCTHBIN TOAXO0M B Kypce (DM3UKH peaau3yeTcs MPEexKIe
BCEro 3a CYET OpPraHW3alUU SKCIEPUMEHTAIBHON AESTENTbHOCTH O0YYaroIIXCs.
Jliis 6a30BOT0 YpOBHS Kypca (PU3HKHU — 3TO UCTOIH30BAHUE CUCTEMBI (DPOHTATIHHBIX
KPaTKOBPEMEHHBIX SKCTIEPUMEHTOB U JJA0OPATOPHBIX padOT, KOTOPHIE B MPOTPAMME
mo Qu3nke OO0OBEAMHEHBI B OOMIMK CHUCOK YYCHHUYECKHX MPAKTUYECKUX pPaloT.
Breimenenne B yka3aHHOM TiepedHe JabOpaTOpPHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJIS Y OILICHKH, OCYIIECTBIIACTCS yYaCTHUKaMH 00pa3oBaTEeNBLHOTO MpoIliecca
WCXOJII U3 OCOOEHHOCTEH TUTAaHMPOBAHUS W OCHaIeHus kabuHeTta ¢usuku. [Ipu
ATOM O0O0€CTeuYnBaEcTCs OBJAJICHUE OOYYaIOMUMHUCS YMEHUSMH TPOBOJUTH
KOCBCHHBIC HM3MEPEHUS, HMCCIEIOBAHUS 3aBUCHUMOCTEH (M3MYECKUX BEIUYUH U
IIOCTAHOBKY OITBITOB ITO ITPOBEPKE MPEIJIOKESHHBIX THIIOTE3.

Bonbioe BHUMaHME yACISIETCS PEIISHUI0 PACYETHBHIX M KAYECTBEHHBIX 3a]1a4.
[Tpu 5TOM 111 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIFOTCS 3a/1a9 C SIBHO 33JTaHHOM
(bu3HUecKoi MOJIENbIO, MO3BOJISIONINE MPUMEHSTh U3yUYE€HHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbIX pa3zienoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/JaHMs Ha
O0OBsSCHEHHE TPOTECKaHUS (M3MYECKUX SBJICHHA W TIPOIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronme BBIOOpa (HU3UYECKON MOJEHH ISl CUTyallud TMPaAKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY 00€CIeueHHI0 y4eOHOro mnpoiiecca 0a30Bbli ypOBEHb Kypca (pu3uku
Ha YpOBHE CpeAHEero ooOmero o0pa3oBaHUs [IOJDKEH M3y4daTbCs B YCIOBHUSIX
MpeAMETHOr0 KaOuHeTa (M3WKW WJIM B YCJIOBHUSX HMHTETPHUPOBAHHOTO KaOWHETa
MPEMETOB E€CTECTBEHHO-HAYYHOro IMKia. B kaOuHere (U3UMKU JTOKHO OBITh
HEO00X0IMMOe J1abopaTopHOE€ O0OOpYAOBaHWE JJISI BBITIOJTHEHUS YKa3aHHBIX B
nporpamMme mo (U3NKe YUYCHHUYECKUX MPAKTUYECKUX pabOT M JEMOHCTPAIMOHHOE
obopyioBaHue.

JleMmoHCTpanioHHoe o0OopyaoBanue (GopMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEYMBAET IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 10 (U3MKE KITIOYEBBIX JEMOHCTpAlUNA IS
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBICHUA MW  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHUE [JiI YUYCHUYECKUX MPAKTHUUYECKUX paldoT
dbopMupyeTCsS B BUAC TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBACTCS B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydammmxca. TemMaTH4ecKkue KOMILIEKTHI
71a00paTOpHOTO OO0OPY/IOBAHUS JIOKHBI OBITH IOCTPOCHBI Ha KOMILICKCHOM
WCITOJTIb30BaHUN AHAJIOTOBBIX M ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIIbHBIX CUCTEM B BHUJI€ HIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SIBJISTFOTCS:

e popMupoBaHHE WHTEpPECa M CTPEMJICHHS OOYydYalIMUXCSd K HAyIHOMY
W3YYCHUIO TPUPOJIbI, Pa3BUTHE WX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e PA3BUTHE TPEJICTABICHUN O HAYYHOM METOJE MO3HAHWUS U (HOPMUPOBAHHE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

« hopMUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa M3y4YCHHUs] OCHOB
CTPOEHUS MaTepuH U PyHIaMCHTAIbHBIX 3aKOHOB (DM3HKH;

 popMupoBaHUE YMEHUN OOBSICHATD SBJICHUS C UCTIOJIB30BaHIUEM (PU3MUECKIX
3HAHWW U HAYYHBIX JIOKA3aTEIHCTB;

e popMUpOBaHUE TIPEACTABICHUA O pONM (PUBHKU JUIsI PA3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne dTUX Telield 00ecreunBaeTCsl pelieHueM CISNYIOMUX 3a7a4 B

mpoIiecce u3yueHus Kypca (U3MKUA Ha ypOBHE CPETHETO O0Iero o0pa30BaHuUS:



o IPHOOPETEHNE CUCTEMBI 3HAHUI 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTpO(PU3UKH;

 popMupoOBaHUE YMEHUIN IPUMEHATH TEOPETUUECKUE 3HAHUS NIJIsl O0BSICHEHUS
bu3nYecKuX SIBICHUM B MPUPOJIE U JJISI IPUHATUS MPAKTUUECKUX PEIICHUM
B IIOBCEHEBHOM JKU3HU;

¢ OCBOCHHME CIIOCOOOB pEIICHHs pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOMN
bu3nueckoil MoOJENblo, 3a/ay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIBHOE
co3faHue GU3MUECKOr MOJENIH, aJIcKBAaTHON YCIIOBUSIM 3a/1a4u;

e [IOHUMaHHE (PUINYECKMX OCHOB U TNPUHLUIIOB JAEUCTBUA TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHSHHS Ha OKPYKAIOIIYIO
cpeay;

¢ OBJIQJICHUE METOJIaMU CaMOCTOSITEIbHOIO IIJIAHUPOBAHUS W IPOBEJCHUS
¢u3nYECKUX HSKCIIEPUMEHTOB, aHaIN3a M WHTEpIIpeTanud HHPOpMaIuH,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JJaHNE YCIOBUN I Pa3BUTUS yMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOU JIESITENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B He/El0), B
11 knacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb Ja0opaTOpHBIX U
OPAaKTHYECKUX paboOT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb JENaeT BHIOOP
OpOBEJCHUS J1aDOpaTOPHBIX padOT U OMNBITOB C YYETOM HHIUBUAYAJIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

du3uka — Hayka o npupoje. Hayunsie MeTo1bI MO3HAHUS OKPYKAOLIETO MUPA.
Ponp akcnepuMeHTa M TEOpUU B MPOLECCE MO3HAHUS NPHUPOABI. DKCIIEPUMEHT B
busuke.

MogenupoBanue (puU3MYeCKuX SIBICHUN U MpoueccoB. HaydHble rMmoTe3bl.
®dusznyeckue 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponb u mecTto ¢u3nku B GOpMHUPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBsle U 1UGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYHUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBuxkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemenienne, CKOpOCTh (CpedHsIE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOpEHHE MaTepUaibHOW TOUYKH, UX MPOEKIMH Ha OCH CHUCTEMbI KOOpJWHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPABHOYCKOpPEHHOE NpsSMOJIMHENWHOE IBIKEeHHE. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, TyTH U TMEPEMECIICHUS
MaTepuaibHON TOYKU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE IBHKEHUE. [[BI>KEeHNE MaTEPUATBbHON TOYKH IO OKPY>KHOCTH
C IIOCTOSIHHOM IO MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEHWHAsA CKOPOCTh.
[lepron u yactora obpamenus. [leHTpocTpeMuTEILHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: CHUIAOMETD,
JBIDKEHHUE CHAPSIOB, IIEMHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogens cucteMbl 0TCUETA, MILTIOCTPAIUS KHUHEMAaTUUECKUX XapaKTEPUCTUK
JNBH>KCHUSL.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpOIIeHHOro Mo/ YIiIOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HamnpapneHue CKOpoCTH P ABMKEHUH 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, i1abopamopvle pabomol

N3ydeHne HEpaBHOMEPHOTO JBHKEHHUS C IEIbI0 OINpeACeICHUs MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOIIECHUSI MEXAY MYTSIMH, IPOMJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE pAaBHBIE MPOMEXKYTKM BpPEMEHU TMPU PaBHOYCKOPEHHOM
JBIKCHUU C HAYaJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IIapyKa B BSI3KOM KUJIKOCTH.

N3yuenne nBuxKEHUS Telia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutensbHOCcTH  l'anmmnes.  IlepBeit  3akoH  Hbrotona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuwi. Bropoit 3akon HproToHa
IUIs. MaTepUanbHON Touku. Tpetnit 3aKkoH HeroTOHA 17151 MaTEpUaNbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumia Tspkectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buabl TpeHus (okosi, ckoybxeHus1, kauenus ). Cuia tpenusi. Cyxoe
TpeHue. Cuiia TpeHUs! CKOJIBKEHHS U cujia TpeHus nokosi. KoaddumumeHT tpenusi.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJIKOCTH WIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT cCuilbl OTHOCUTENIBHO OcH BpauieHus. l[lnedo cunbl. YcioBus
paBHOBECUS TBEPAOTO TEJIA.

TexHH4eckrue YCTpPOWCTBA W TMPAKTUUECKOE NPUMEHEHUE: TOAIIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOMU MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT ux aedopmMariuu.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOMIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MaTepuagbHOM TOUKH (Tea), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMiynbC cHIbl U U3MEHEHHE HMITyJIbCa TeNd. 3aKOH COXPAHEHUs HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOYKH. Teopema 00 HU3MEHEHHUH
KUHETUYECKOU SHEPTUM.

[TorennumanbHas DHEPTHUS. [TorennumanbHas DHEPIUs YIIPYTO
nedopMUpoOBaHHOU MIPYKUHBL. [loTeHIMaIbHAs YHEPTUSI TeJla BOJIU3U MOBEPXHOCTH
3emMin.

[loTeHunanbHble W HENOTEHIUadbHble  cwibl.  CBsS3b  pabOTHI
HEMOTEHINAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKON SHEPTUU CUCTEMBI TEJI. 3AKOH
COXpPaHEHHS] MEXaHUYECKON IHEPTUMU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckrue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOMNED,
MPYXUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yyeHnue abCOMOTHO HEYTIPYTOTO yAapa ¢ OMOIIBIO JIBYX OJJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOTHI CUJIbI ¢ UBMEHEHHUEM MEXaHUUECKOM IHEPTUU
TE€JIa Ha IIPUMEpE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KUHETHUECKOW TEOPUU M UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTUL[ BeWIECTBA. MoOJEenu CTPOECHMsS Ta30oB, XUAKOCTEW U
TBEPABIX TEA U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pasmepsl MoJiekyil. KonnuectBo BemecTBa. [locTosinHass ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpPHM HJCaIbHOrO raza. AOCONIOTHash TeMIliepaTypa Kak mepa
CpEIHEW KWHETHYECKOM JHEpPruy TEIUIOBOrO MBMKEHUs vactul rasza. [llkana
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akoH /lanbToHa. M30mponeccsl B MACATbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpelcTaBieHWe H3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTtp.

Jlemoncmpayuu

OneIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.

OneIThl 10 U PY3UN )KUIKOCTEN U ra3oB.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onsita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMMOJECHCTBUA.

Mopens, HILTIOCTPUPYIOIIas TPUPOLY AABIEHHUS ra3a Ha CTEHKH COCyAa.

OneIThl, WUIIOCTPUPYIOUIUE YpPaBHEHHUE COCTOSHMSI HJI€aJbHOTO Ta3a,
M30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK1y TapaMeTPaMH COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoevl mepmoouHaMuKu

TepMoanHaMuueckas cucreMa. BHyTpeHHss SHEPIrUsi TEPMOAMHAMUYECKON
CUCTEMBI U cTIoco0bI e€ n3meHeHus. KonmnyuecTBo TermnoTel u pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEaJbHOrO0  rasa. Buabsl  Temionepegayu:
TEITIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KosnuecTBO TEmIOTHI NpH TEIONEpeaaye.

[Tonsitue 006 ammabatHoM Tiporecce. I[lepBhili 3aKOH TEPMOJIMHAMUKHU.
[IpumeneHnre TepBOTO 3aKOHA TEPMOJIMHAMHUKHU K H3ompoieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoaumHamuku. HeoOpaTuMocTh MpoleccoB B MPHUPO/IE.

TermnoBbie MamnHbl. [IpUHIKUIBI IENCTBUS TEIIOBBIX MAlIVH.
[IpeoOpazoBanusi 3HEpruM B TEIUIOBBIX MamuHax. KoadduimeHTt mnose3Horo
neuctBus TertoBor mammebl. [{ukn Kapro m ero kod3guIMeHT Moie3HOTO
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIODHEPTETHUKH.



TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE NPUMEHEHHE: JBUTATENh
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBUIET
MpoOKM W3 OYTBUIKM TIOJA JECUCTBHEM CXXATOTO BO3MIyXa, HarpeBaHue 3(dupa B
JaTYHHOU TpyOKe MyTEéM TpeHUs (BUACOJEMOHCTPALIHS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Tejla NpH TeIionepeiaye.

OneiT 1Mo anuabaTHOMY paCUIMPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcauus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacblllleHHBIM map. YenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT JIaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u aMmopHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaioB. JKunkue kpuctamwibl. CoBpeMeHHbIE MaTepuaibl. [lnaBrmenue wu
KpucTayui3anus. Y aelbHas Teriora rmiasienus. Cyonumarus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckrue yCTpPOMCTBAa M MPAKTUYECKOEC MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TOJTYUYEHUs] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHCJIE HAaHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX apOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus U MJIaBICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonvl

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DiaekTpoauHaAMHUKAa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tell. OJIeKTpUYecKuil 3apsn. JlBa BHIOa BIEKTPUYECKUX
3apsinoB. [IpOBONHMKHK, OUANEKTPUKU M TOJYIMPOBOAHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbI 3JIeKTpUUECKUNA 3apsi.
Dnektpudeckoe nose. HanpsxkEHHOCTh 3nekTpudeckoro nos. [IpuHuun



CYyHEPHO3ULIUK AIEKTPUUYECKUX Mojel. JIMHUKM HanpsKEHHOCTU JJIEKTPUUYECKOTO
TTOJISL.

PaGota cun anexktpocraruueckoro noiis. [lorennuan. Pa3HocTh moTeHIMANIOB.
[IpoBOAHUKM M AURIIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. JluanekTpudeckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DneKTpOEMKOCTh INIOCKOTO KOHIEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3all[uTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN alapar, CTPYHUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS DIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuuecKas 3auTa.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTOpa OT IUIOLIAAH
MJIACTUH, PACCTOSIHUS MEXYy HUMU U JUAJICKTPUUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DONEeKTpUYECKUA TOK. YCIIOBHUS CYIIECTBOBAHUS DJIEKTPHUUECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [IocTOsITHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIIBHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBarenbHOE, TApAIENIBHOE, CMEIIAHHOE COCTMHEHUE ITPOBOTHUKOB.

PaGora onmektpuueckoro Toka. 3akoH Jlxoyms—Jlenna. MomrHOCT
ANEKTPUYECKOTO TOKA.

DIIEKTPOJIBUXKYIIAsl CHJIAa U BHYTPEHHEE COMPOTUBJICHUE UCTOYHUKA TOKA.
3akoH Oma [J1s OJHOM (3aMKHYTOM) 35ekTprudeckoi uenu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEPXIPOBOIUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMyYKOB.

[TonynpoBOIHUKMU. CobOcTBeHHas U IIpUMECHAasi  MPOBOJUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [ToynpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax H  paciuiaBax  d3JIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.



OnekTpuueckuid TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITENbHBIN
paspsa. Monunus. 11nazma.

TexHuyecknue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJIBTMETP, PEOCTAT, HMCTOYHUKH TOKA, BJIEKTPOHArPEBATEIbHBIE IPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHHUS], BAKYYMHBIN THOJ,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb COMPOTUBICHUS LWIHMHIPUIECKUX POBOAHUKOB OT JIJTUHBI,
IUTOLIAM MONIEPEYHOI0 CEUEHUS M MaTepHaIa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe w3MepeHue dIeKTpOoABWKyHIed cuibl. KopoTkoe 3aMbIKaHHe
raJIbBAHUYECKOTO IEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHue cMenaHHOro COeIMHEHNS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILIEH CHIIBI MICTOYHUMKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTEMaTHKH,
OMOJIOTUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOI'O
MO3HAHUS: sIBJICHUE, Hay4yHbId (pakT, runores3a, (Qu3nMyeckas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelmieHue CHUCTEMbl ypaBHEHWH, JUHEHHas QyHKUUA,
napabona, runepOosia, ux rpaguKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIUH:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJMHAT, CI0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe NBUXKEHUE B XKUBOU mpupoze, nuddysus, ocmoc,
TEIUIOOOMEH XUBBIX OPTraHU3MOB (BUABI TEIUIONEPEIauH, TEIJIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM NIPHUPOJE.

Xumus: JUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOWCTBA TBEPBIX TN, )KUAKOCTEN U



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAIUIOB, J3JIEKTPOJUMTHUYECKAS TUCCOIUAIIUS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHHs B TEXHUKE, MOAMIUIHUKN, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET U JIpyrue), ABUTATellb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOIUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHI
MOJTYYEHHUS] COBPEMEHHBIX MATEpUAIIOB, B TOM YKCJIE HaHOMATEpHaJOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3allUTa, 3a3eMJICHHE JJIEKTPOIpPHOOPOB,
KCEPOKC, CTPYWUHBIH MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
ANIEKTPOOCBETUTEBHBIE MPUOOPHI, rajbBaHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «dDu3nuka» Ha YpOBHE CpPEIHEro oOIIero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIHHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeaMera «Du3nKa» JTOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaromIMXcsi PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHMX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE peain3alliid OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATEIBHOU IE€SITEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaIaHCKOTr0 BOCIIATAHMSA:

c(hOpMUPOBAHHOCTH IPAKAAHCKOU MO3UIIMK 00YUYaAOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX TyMAaHUCTUYECKUX |
JEMOKPATHUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEITEIHLHOCTh B MHTEPECAX IPAKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIUy;

YMEHHE B3aMOJICCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHHU C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPHOTHUYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrpakIaHCKOMU HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K  TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHUKEHUSIM
POCCHUNCKHX YUEHBIX B 001acTH DU3UKHU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCH HA MOPAITHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEATEIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYyIIEro;

4) 3¢TEeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUWIEHUE K MUPY, BKJIIOUas 3CTETUKY HAYYHOTO TBOPYECTBA,

npucyIiero pu3n4eckon HaykKe;



5) TpyA0BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3iuuHbIM cdepaM NpodecCUOHATBLHON NeATeNTbHOCTH, B TOM
YHCJI€ CBA3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiiel mpoeccuu 1 pean30BbIBATh COOCTBEHHBIC KU3HEHHBIC JIAHBI;

TOTOBHOCTBH M CIIOCOOHOCTh K 00pa30BaHUIO W CaMOOOPa30BaHUIO B 00JIacTH
(GU3UKN HA IPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrMYeCKOro BOCIIMTAHHUS:

c(OPMUPOBAHHOCTDh HKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOATBHOTO
XapakTepa 3KOJOTHIYECKHUX MpobIiem;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JEUCTBUN B OKPYXKAIOIIEH Cpelie HA OCHOBE
3HAHUS 1IeJIeH YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTRA;

pacUIMpEeHHE OIbITa JEATEILHOCTH HKOJOTUYECKON HaIpaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAyYHOH MAESITeNbHOCTH, TOTOBHOCTH B IIPOIECCE
M3y4deHUS (PUBHKHU OCYIIECTBIIATH MPOCKTHYIO M HCCIICIOBATEIIBCKYIO IEITEIEHOCTh
WHIUBUIyaJIBHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS
ba3oBble Jiornueckue AelcTBUA:
CaMOCTOSITeIbHO  (DOPMYJIMpOBaTh M aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICIIATH TSN JIeATEIHLHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU UX
JIOCTHIKECHMS,
BBISIBIIATH  3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B  paccMaTpHUBaEeMBbIX
(U3UYECKUX SIBIICHUSIX;
pazpabarbiBaTh IJIaH PEIICHUS TPOOJIEeMbl ¢ YUETOM aHAIN3a UMEIOLIUXCS
MaTepPHAIBHBIX K HEMaTepHUaIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUN JEATCIIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBIIOJNHATH pabOTy B  YCIOBHSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH >KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.
BIIAJICTh HAYYHON TEPMUHOJIOTUEH, KITIOYEBBIMU TOHITHSIMU U METOJIAMU
(bu3uYeCKON HAYKH;



BJIAJIETh HaBbIKAMU y4eOHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00ylacT (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUs 3aaad (HU3UIECKOTO COJCPKAHUS, MPUMEHEHHUIO Pa3TUIHBIX
METO/IOB ITO3HAHWS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHUA, €ro
WHTEPIpPETAINHA, TPEOOPA30BAHUI0O W TPUMEHEHUIO B PA3IMYHBIX YyUeOHBIX
CUTYaIMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIISAITh [IPUUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIU3UpOBATh 3ajady,
BBIJIBUTATh TUNIOTE3Y €€ PEIICHUsI, HAXOUTh apTYMEHTHI JUTSI JOKa3aTeIhCTBA CBOUX
YTBEPKJICHHUM, 32/1aBaTh MapaMeTPhbl K KPUTEPUHN PEIIICHHUS,

aHAIM3UPOBATh TIOJNYYCHHBIC B XOAC pCIICHUS 3a7add  Pe3yIbTaThl,
KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOU
JeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HAHUA 1O (U3WKEe B MPAKTHYECKYIO 00JIacTh
KU3ZHENICATESIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJNydeHHs] MHPOpMauu (HU3UIECKOTO COJCPKAHHS W3
MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh IIOMCK, aHaJu3,
CUCTEMATH3AIMI0 W WHTEPIPETANNi0 WH(OOPMAIIUU Pa3IMYHBIX BUIOB U (GopM
IIPE/ICTaBIICHNUS,

OIICHHBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCITOJIB30BaTh  CPEICTBAa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOJTI0/IeHUEM TPEOOBaHU SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHUEHBI,
pecypcocOepekeHurs, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(OpMAIMOHHOU
0e30I1aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COJEp>KaHUS B pa3IMYHBIX (opmaTtax ¢
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUU | TIEICBON ayIUTOPHH, BEIOMpAst ONITUMAIIBHYIO
(dbopMy npencTaBlIeHUs U BU3yaJlU3alUu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIC 1eHCTBHS:
OCYILECTBISAThH OOIIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU €S TEIbHOCTH;



pacmo3HaBaTh TMPEANOCHUIKH  KOH(MDIUKTHBIX CHUTyallidi W CMST4aTh
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHON M MHAWBUYyaTbHON
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBHM C Y4YETOM OOLIUX
MHTEPECOB X BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA,

NPUHUMATh I[EJIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ ITOCTHKEHHUIO: COCTABIJISITh IUIAH JCHUCTBUM,
pacupenensiaTb pojau ¢ Y4ETOM MHEHUM Y4YaCTHUKOB, OOCYXIaTh PE3YJIbTAaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOI0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yJIbTaT 1o pazpabOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBBIE TIPOEKTHI, OLEHHUBaTh WAEU C TMO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYyaIUsIX, IPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh NMHUIIUATUBHBIM.

PeryasiTuBHbIC YHMBeEpCaJlbHbIe Y4eOHbIe 1eiiCTBUA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENBHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MNPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a1a4H;

CaMOCTOATENIHO COCTABJISATh IUIAH PEIICHUS PACUETHBIX M KaYECTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS TPAKTUYECKON paboThl C YYETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

paciupsITh paMKd y4yeOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIN BBIOOp, apTyMEHTHUPOBATH €T0, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO JSPYIUIUA B 00JIaCTH
(U3HUKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBINH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B AECATEIBbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJaJeTh  HABbIKAMU  IIO3HABATEeNbHOM  pediaexkcuu Kak  OCO3HAHUS
COBEpPUIAEMBIX JICMCTBUM M MBICIHUTEIBHBIX MPOLECCOB, HX PE3YIbTATOB U
OCHOBaHUM;



UCITOJIB30BATh IPUEMBI pedICKCUN TSl OLICHKU CUTYaIluH, BHIOOpA BEPHOTO
pEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS 10 UX
CHUKEHUIO;

MPUHUMATh MOTHBBI W apTryMEHTHI JAPYTUX TP aHAIM3E PEe3yJIbTaTOB
NEeSTEIBHOCTH;

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI W apryMEHThl JPYTUX MpPU aHAJIU3€ pPE3yJbTaToOB
NEeSITENBHOCTY;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B nporiecce qocTHKEHHS TMYHOCTHBIX PE3YyIbTaTOB OCBOSCHUSI TIPOTPAMMBI IO
dbuzuke s ypoBHSA cpeAaHero oOmero oOpa3oBaHUS Yy  OOydarouIuxcs
COBEpPIIICHCTBYETCS AMOIIMOHAIIbHBIH WHTEIJICKT, MpeInoiararoun
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUSs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAJIBHOE
COCTOSIHHE, BUACTh HAMpPAaBICHUS Pa3BUTHS COOCTBEHHON SMOIMOHATIBLHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh AaNanTUPOBATHCA K
AMOITMOHAILHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHXKCHUIO TSN U
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMECHHE IEHCTBOBATH HMCXOIS HM3 CBOMX
BO3MO>KHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBATH €r0 TP OCYIIECTBICHWW OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIHBIX HaBBIKOB, BKJIFOUAIOIINX CTIOCOOHOCTH BHICTPAaUBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peniaTh KOHMIUKTHI.

MHNPEJIMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kj1acce nmpeIMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MecTo (Pu3uku B (hopMUpOBaAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPAa, B PA3BUTHUU COBPEMEHHON TEXHUKU H
TE€XHOJIOTMH, B PAKTUYECKON JEATEIBHOCTH JIIOIEH;

YUUTHIBATh TPAHULBI TPUMEHEHUS HW3YUYEHHBIX (PU3HYECKUX MOJIeTeH:
MaTepHualibHasl TOUKa, MHEpIUaIbHas cUCTeMa OTCuéTa, adCOIOTHO TBEPAOE TEO,
WJICAUTbHBIN a3, MOJEIN CTPOCHUS ra30B, )KUIAKOCTEW U TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NUECKHUX 3a]1a4;



pacro3HaBath (PU3UYECKHUE SBJICHUS (MPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETUYECKON TEOPHH CTPOCHHS BEIIECTBA W
AIEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJUHEUHOE JBUKECHHUE,
CBOOOJHOE TaJIeHNE TEJl, IBIKCHHUE IO OKPY>KHOCTH, WHEPITUS, B3aUMOJICHCTBUC
Ten, nuddys3us, OpOyHOBCKOE IBIKCHHE, CTPOCHHUE KUAKOCTEH M TBEPIBIX Te,
U3MeHeHne o0bEéMa Tel NMPU HarpeBaHWHU (OXJIAKIECHHUM), TEIIOBOE PaBHOBECHE,
WCMIApEeHNE, KOHJICHCAIlUsl, IUIABJICHUE, KPHUCTAUIU3allMsl, KHUIEHUE, BIIAXKHOCTD
BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHWM B 3aKPHITOM COCY/IE,
CBSI3b MEXKJy NapaMeTpaMH COCTOSIHHS Ta3a B U30IpoIlieccax, JEKTPU3aIUs Tell,
B3aUMOJICHCTBHUE 3aPsiJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMKEHUE, UCTOJB3Yysl (U3NUYECKUE BEIUYUHBIL:
KOOpAWHATa, MyTh, NEpPEMEIICHUE, CKOPOCTb, YCKOpPEHHE, Macca Tejla, CHia,
UMIIYJIbC TE€Jla, KHHETUYECKasl dHEPrUs, MOTCHIMaIbHAasl SHEPrusi, MEXaHU4ecKas
paboTa, MeXaHWYECKas MOIIHOCTh;, IIPH ONHCAHWU TMPABHIBHO TPAKTOBAThH
(GU3UYECKUIT CMBICT HCHOJIb3YEeMbIX BEIMYMH, MX OOO3HAYCHUS] M EIAUHUIIBI,
HaxoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUYMHY C APYTUMU
BCJIMUYMHAMU;

ONHUCHIBATh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TE€I UM TEIUIOBBIC SBJICHUS,
UCIIONB3Ysd (U3WYSCKUE BEIMYMHBIL: JaBJICHHUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKash DHEPIrusl XaOTUUECKOI0 JBUKEHUS MOJICKYJ, CPEIHEKBaApaTHUHAS
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsISI 2HEprusi, padboTa rasa,
KO3(QGUIIMEHT TOJIE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENsl; MPU OMUCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3WYCCKHI CMBICH HCHOJb3yeMbIX BEIMYHMH, WX
0003HAYCHUS W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC ICKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKHUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEIUYUHBI: JICKTPUUECCKUN 3apsi,
3JIEKTPUYECKOE T0JIe, HAMPSKEHHOCTD T0JIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMAJIOB;
Py ONMHCAHWM TIPABWJIBHO TPAKTOBATh (PU3MUECKHN CMBICI HCIOIb3YEMBbIX
BEJIMYMH, WX OOO3HAYEHUS M EIAUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUNHAMU;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIIECChl W SBIICHUS, UCIOJIb3YS (PU3NUECKHE
3aKOHBI U TPUHITUIIBL: 3aKOH BceMupHOTo TaroteHus, |, Il u lll 3akonsr HeroToHA,
3aKOH COXPAHEHMSI MEXAaHUYECKOM DSHEPruM, 3aKOH COXPAHEHUS HWMITYJIbCa,
NPUHIIAIN CYMEPIO3UIUA CHJI, TPUHIIUIT PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCY€Ta, MOJICKYJIIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEHEN KUHETHUYECKON PHEPTUM TEIIOBOTO JABUKEHUSI MOJIEKYII C
aOCOIOTHON TeMIepaTypou, MEepPBhIH 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHUS
AJIEKTPUUYECKOTO 3apsjia, 3akoH KynoHa, mpu 3TOM pa3indarh CJIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIIMIIBI IEUCTBHS MAILIUH, PUOOPOB U TEXHUYECKUX
YCTPOMCTB; pazanyaTh yCIOBUA UX 0€30MacHOrO KCIIOJIb30BAHUS B MOBCEIHEBHON
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCIENOBAHUIO (PU3WYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HW3MEpPEHUN, TPHU 3TOM
dbopmMynrpoBaTh MpodIeMy/3aaqy ¥ THIIOTE3y YIeOHOTO SKCIIEPUMEHTA, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OTBIT U GOPMYITUPOBATH
BBIBOJIBL

OCYIIECTBIIAThH MPSIMBIC M KOCBEHHBIC U3MEPCHUS (U3MUCCKUX BEITUUIUH, MTPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh M3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXIYy  (GU3MUECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCHPOBATH PE3YIBTATHI TTOJYICHHOW 3aBUCUMOCTH (PM3HUCCKUX BEJIMYUH B BUJIE
TaOIUI] ¥ TPAPHUKOB, ETATh BHIBOJIBI IO PE3YJIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOrO Tpyda MPU MPOBEIACHUU UCCICIOBAHUN B
pamMkKax y4eOHOTo 3KCIEepUMEHTa, Y4eOHO-MCCIEI0BATENbCKOW W MPOEKTHOM
JESTEILHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pynOBaHUs;

pemiatb pacu€THbIe 3aJa4yd C SIBHO 3aJaHHOW (DU3UYECKOM MOJIEIbIO,
UCTIOJIb3YsI (PM3UUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3aa4H
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIJACIATh (PU3NUECKHE BEIMYHUHBI U (POPMYIIHI,
HEeoOXonuMbIe NIl €€ pEeIIeHUs, TMPOBOJAUTH PacuyE€Thl M OICHUBATH PEaTbHOCTD
MOJTy4YE€HHOTO 3HAYCHUS (PU3UUECKON BEITMYUHBL

penaTh Ka4eCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPEUUBYIO
IIETIOYKY PACCYXIACHUN C OMOpPON Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue BICHUS;

UCTIONB30BaTh  MPH  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
nH()OpPMAITMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
Y TIPEJICTABIICHUS YY€OHOM U HAyYHO-TIOMYJISIPHON HH(OpMAIUH, TIOTyYEeHHON W3

Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH IMOJIyIaeMyt0 HHPOPMAIIHIO;

MIPUBOINUTH MPUMEPHI BKJIaIa POCCHMCKUX M 3apYOCKHBIX YUEHBIX-(DH3UKOB B

pa3BUTHE HayKH, OOBACHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

WCITOJIb30BATh TEOPETUICCKUE 3HAHUS 110 (DM3UKE B TIOBCEAHEBHOM JKU3HU JIJIS
oOecrnieueHrs O€30MacCHOCTH MpU OOpAIlEHUH C MPUOOPAMH U TEXHUYECKUMU



YCTPOUCTBAMHM, [IJII COXPAHEHHUS 370pOBbS W COONIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUSI B OKPY’KarOIIeH cpeie;

paboTaTh B TPYIINE C BBHIMOJHEHUEM PA3JIMYHBIX COLUUAIBHBIX POJICH, MIaHUPOBAThH
paboTy TPYNIIbI, pallMOHAIIEHO PaCTpeieNaTh 0053aHHOCTH U TUIAHUPOBATH JICSITEIBHOCTh
B HECTAHJAPTHBIX CHUTYyaIUsX, aJeKBAaTHO OLICHMBATh BKJIAQJ KaXJOIO0 M3 YYaCTHHKOB
TPYIIIBI B pEIICHUE PAaCCMATPUBAEMON MTPOOIIEMBI.



Kpurepuu u HOpMBbI OLIEHKH 3HAHUI

YcrHbii ompoc. Onucatb CTPOCHHUC JKUBOTHOT'O UJIN PACTCHUSA I10 Ta6JII/III€ HUJIN CXCMC,
YKa3aTb (1)yHKI_[I/II/I, KOTOPBIC BBLINTOJIHAIOT OTACIIBHBIC €TI0 YaCTH.

«5» — BBINOJIHWII BCE 3aJJaHUE MPABUIIBHO;

«4» - BBIIIOJIHUII BCE 3a7aHue ¢ 1-2 ommOKamu;

«3» — 4acTo omubacs, BIMOJIHWI MPABWIHLHO TOJBKO MOJOBUHY 33/IaHUS;
«2» — MOYTH HUYETO HE CMOT BBINIOJHUTD MPABUIIHHO;

«1» — BoOOI1IEe HE BBIMOIHWII 3aJaHUE.

BrinoJiHeHHEe TeCTOBBIX 3aIaHU.
3ajanus ¢ BBIOOPOM OTBETA (3AKPBITHINA TECT), 3aAAHUS « JOTIOJHUTE MPEITI0KEHUE
(OTKDBITHIN TECT) OLIEHUBACTCS B OJIMH U JBa OaJijla COOTBETCTBEHHO.

«5»: 80 — 100 % ot oO1rero uncia 0auIoB
«»:70-75%
«3»:50-65%

BoinosiHeHHe NPAKTHYECKUX U JIA00PATOPHBIX PadoT.

OneHka  «5» CTaBUTCH, €CJIU.

1. TlpaBuibHOM CaMOCTOSITEIBHO OMPEEISIET 1eNIb JAaHHBIX PaO0T; BBHITIOIHIET padoTy B
MOJTHOM 00BEME € COOTI0/IECHHEM HEOOXOAMMOM ' TTOCIIeI0BATEIbHOCTH IPOBEACHUS OTBITOB,
VU3MEPEHUN.

2. I'paMOTHO, TOTUYHO OTUCHIBACT X0/ MPAKTHUECKUX (71a00paTOpHBIX) padoT,

MPaBUIBLHO (POPMYIIMPYET BBIBOJIBI; TOYHO M aKKYPATHO BBITIOJHSET BCE 3aITMCH, TaOJUIIBI,
PUCYHKH, YEPTEKH, TpaUKH, BEIYUCICHUS.

Onenka «4y CTaBUTCH, €CJIU VUEHUK:

1. BemosnHseT npakTuyeckyro (1abopaTopHyo) paboTy MOJIHOCTHIO B COOTBETCTBUU

¢ TpeOOBaHUAMH MPHU OLICHUBAHUU PE3yJIbTATOB Ha "5", HO JOMyCKaeT B

BBIYHCIICHUSIX, U3BMEPEHUAX JABAa — TPHU HEIOUETA UITU OJIHY HETpyOyIo OMIMOKY U OJAMH
HEJIOYET.

2. Ilpu opopmnernn paboT TOMyCcKaeT HETOYHOCTH B OMMMCAHUH X0J1a JEHCTBUI;
JIeaeT HETIOJTHBIC BHIBOIBI PU 000OIIICHHH.

OneHka «3» CTaBUTCSH, €CJIU VUEHUK:




1. IIpaBUIIbHO BBITIONIHSAET paboTy HE MeHee, ueM Ha 50%, oHako 00BhEM

BBITIOJTHCHHON YaCcTH TaKOB, YTO MO3BOJISIET OJTYYUTh BEPHBIE PE3YIbTATHI M CJICTATh BBHIBOIBI
110 OCHOBHBIM, MPUHITUTIHAILHBIM BaKHBIM 33/1a4aM paOOTHI.

2. Jlomyckaet rpyOyto oIMOKY B XOJI€ BBITIOJTHEHUS PaOOTHI: B OOBICHEHUH, B 0(DOPMIICHHUH,
B COOJTIOZICHUH MTPABWJI TEXHUKH 0€30MaCHOCTH, KOTOPYIO YUEHUK UCIIPABIISAET TI0
TpeOOBAaHUIO YUUTEIIS.

Ouenka "2" cTaBUTCS, €CJIU VUECHHUK:.

1. He omnpezensieT caMOCTOSTENBHO 1IE€Th PA0OThI, HE MOXKET 0€3 MOMOIIU YUUTEs
MOJITOTOBUTH COOTBETCTBYIOIIEE 000PYI0BAHUE; BHITIOJIHAET pabOTy HE TIOJHOCTHIO, U 00BEM
BBITIOJTHEHHOM YaCTU HE MO3BOJISIET CIENIATh MPABUIbHBIE BEIBOIBI.

2. Jlomyckaet nBe U 6oJiee TpyObie OMUOKH B X0J€ padoT, KOTOPhIE HE MOKET UCITPABUTH T10
TpeOOBAHUIO TIEJArora; Uik MPOU3BOIUT U3MEPEHUSI, BRIUUCIICHUS, HAOIIOICHUSI HEBEPHO.

Onenka «l» cTaBUTCS B ciydae:
1. Her orBera.




TEMATHYECKOE
IIJTAHUPOBAHHUE

HaunmeHoBaHMe pa3iesioB U TeM

KoJsnuecTBO 4acoB

Ne KoHnTposibHbIe IIpakTH4yeckue
o/ nporpaMmmasl Bcero
PadoThI padoThI
1.1 ®du3uka 1 METOJIbl HAYYHOTO TTO3HAHUS 2
Uroro no pazneny 2
2.1 Kunemaruka 5
2.2 JnHamuka 7
2.3 3aKOHBI COXPaHEHMS B MEXAHUKE 6 1 1
Hroro no pazneny 18
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 1
' TEOpUHU
3.2 OCHOBBI TEPMOJAMHAMUKH 10 1
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5

dazoBbIe nepexoabl




Utoro nio pazneny

24

Paznen 4. OJJEKTPOANHAMMUKA

41 DneKTpocTaTuka 10
4.2| TloCTOSIHHBIN 2IEKTPUUECKUHN TOK. 12
TokM B pa3iIMYHBIX Cpeax
Uroro no pazneny 22
PesepBHOE Bpemsi 2
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




ITOYPOYHOE
IIJTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KounTtpoabHbie
padoThI

IpakTU4eckune
PpadoThI

JlaTa
H3y4eHH s

dusnka — HayKa 0 IpUPOIE.
HayuHble MeTO1BI TO3HAHUS
OKpYKaIoIIEero Mupa

Poinb 1 mecTo pusuku B
(bopMUpPOBAHUU COBPEMEHHOMN
Hay4YHOH KapTUHBI MHUpA, B

HpaKTI/I‘IGCKOI\/’I ACATCIIBHOCTHU J'IIO,Z[eI\/‘I

MexaHudeckoe ABUKEHHE.
OTHOCUTENBHOCTh MEXaHHIECKOT'O
nBukeHus. [lepemenienre, CKOpOCTbh,
YCKOpEHUE

PaBHOMepHOE NpSIMOIMHEHOE

JIBHKECHHUE

PaBHOyCKOpEeHHOE TPSIMOJIMHEHHOE
JBUKEHUE

CsobosiHOE TajieHue. Y CKOpeHue
CcBOOOJHOTO IMaIeHUS

KpuBonuHeiiHoe JBUKEHHUE.
JIBr>keHHne MaTepuaabHOM TOUKH 11O

OKPYKHOCTH

[Tpunnun oTHOCUTENBbHOCTH [ anuies.




NnepunanbHble CUCTEMBI OTCUETA.
ITepBriit 3akoH HeroTOHA

Macca tena. Cuna. [Ipunoun
cynepno3unuu cui. Bropoit 3akoH

HeroToHa nis marepuanbHONW TOUKU

10

Tpetnit 3akoH HptoToHa s
MaTepHaIbHBIX TOUEK

11

3akoH BceMupHOro TsaroreHus. Cuna
TsixecTu. [lepBast kocMuueckas
CKOpOCTH

12

Cuna ynpyrocru. 3akoH I'yka. Bec
Tena

13

Cuna tpenus. Koagoununenrt tpenus.
Cuiia conpoTHUBIICHUS NPU IBUKEHUU
TeNa B KUAKOCTH WUJIH rase

14

[TocTynarensHO€ U BpalaTeabHOE
JIBMXEHNE aOCOMIOTHO TBEPIOTO Tea.
MowmenT cunbl. ITnedo cubl. YciaoBus
paBHOBeCHS TBEPJOTO Tema

15

Nmnynec MaTepuanbHOU TOYKH,
CHUCTEMbI MaT€pUATIbHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs

HMITYJIbCA. PeakTuBHOC JABHXKCHHUEC

16

PabGora u MOIITHOCTBb CHIJIBI.
Kunernueckas OHEprus MaTepI/IaﬂbHOﬁ
TOYKH. TeopeMa 00 M3MEHEHUH
KHHETUUYECKOM OHECpPIruun

17

IlorennmanbHas SHEPTUA.




[ToTeHmanpHast SHEPTHS YIIPYTO
nehopMupOBaHHOM NPYKUHBI.
[ToreHnmanpHas HEprus Tenaa BOIU3n
MMOBEPXHOCTH 3EMITH

18

[ToTeHManpHbIe U HENMOTEHIIMAIBHBIC
cunbl. CBs3b pabOTHI
HEMOTEHIMAJIBbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON YHEPTHUU CUCTEMBI TEll.
3aKOH COXpaHEHUS MEXaHUYECKOH
SHEPTUH

19

JlabopaTtopnas paboTa
«HccnenoBanue cBsi3M pabOTHI CUITBI C
M3MEHEHUEM MEXaHWYECKOH IHEePTUu
TeJla Ha MPUMeEpPE PacTKEHUS
PE3UHOBOIO KI'YyTa»

20

KonTtponbHas padora o teme
«Kunemaruka. Jlunamuka. 3aKOHBI

COXpaHCHUA B MCXAHUKE»

21

OCHOBHBIE ITOJI0KEHUS MOJIEKYJISIPHO-
KHHETHYECKON Teopun. bpoyHoBCKOE
newxkenue. uddysus

22

Xapakrep ABMKEHUS U
B3aMMO/IEHCTBHS YaCTHUIl BEIIECTBA.
Mopaenu cTpoeHHs Ta30B, JKUAKOCTEN

U TBEPABIX TEN

23

Macca monekyn. KonuuectBo
BeniectBa. [locTosHHass ABoraapo

24

TemnmoBoe paBHOBecue. Temneparypa

u e€ usmepenue. lllkana remneparyp
Lenbcus

25

HNneanpueiii ras B MKT. OcHoBHOE
ypaBHenue MKT

26

AOcomroTHas TeMIieparypa Kak Mepa
CpenHeN KHHETHIECKOU DHEPTHHU
JIBYKECHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneiipona

27

3akou JlanmpToHa. ['a30BEIE 3aKOHEI

28

JlaGopatopnas paborta
«HccnenoBanue 3aBUCUMOCTU MEXITY
napaMeTpamu COCTOSHUS
pa3peXEeHHOTO ra3a»




29

N3zomnponiecchl B UASaILHOM ra3e U Ux
rpaduyueckoe NpeacTaBIcCHUE

30

BHyTpennss sHeprus
TEPMOJUHAMHUYCCKON CUCTEMBI 1
crnocoOnl e€ n3meHenus. Komndectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusi OJJHOATOMHOTO UEaTbHOTO
rasza

31

Bunpr Tennonepenaun

32

VY eapHast TEINIOEMKOCTD BEIIECTBA.
KonunuectBo TemnoTsl pu
Temionepenade. AauadaTHBIN MPoIece

33

HCpBbII;‘I 3aKOH TCPMOJNHAMUKHU U €TI0
MNPpUMCHCHUEC K U30IIpoHeccamM

34

Heob6partumocTts nporeccos B
npupoze. Bropoii 3akon
TEPMOJUHAMUKU

35

[Tpunnun aeiicreus u KITJ[ TennoBoit
MAaIIUuHEI

36

ukn Kapno u ero KITJ{

37

DKOJIOTHYECKUE MPOOTIEMBI
TEIUIOAHEPTEeTUKHN

38

O6o06maromuii ypok «MomnekyisipHas

¢u3uka. OCHOBBI TEPMOJTUHAMUKI»

39

Konrponbnas pabora no teme
«MonexkynsipHas ¢pusuka. OCHOBBI
TEPMOTMHAMHUKW

40

[Tapoo6pa3zoBaHue U KOHAEHCAIUS.
Wcnapenue u KuneHue

41

AOCOIIOTHAs U OTHOCUTEIbHAS
BJIAJKHOCTH BO3ayxa. HacklleHHbIH
nap

42

Teépnoe Teno. Kpucrannuueckue u
amopdHbIC TeMa. AHU30TPOITHS
CBOMCTB KpHUCTaLIoB. JXXunkue
kpuctamibl. CoBpeMEHHbIE MaTepHUalIbl

43

[TnaBaeHre U KPUCTAIITU3ALIMS.
VY nenpHas TEIIoTa IJIaBJICHHS.
CyO6numarust




44

YpaBHEHHE TEILUIOBOTO OanaHca

45

OnekTpusanus Teil. IIeKTPUICCKUN
3apsan. JIBa BUIA AIEKTPUUECKHUX
3aps/10B

46

[IpoBOAHUKH, TUIIEKTPUKH U
MOJIYITPOBOJHUKHU. 3aKOH COXPaHCHUS
3JIEKTPUUECKOTO 3apsiia

47

B3aumonenicteue 3apsaoB. 3aKOH
Kynona. TouedHBIil 37I€KTPUUECKUI
3apsig

48

Hanps:x€HHOCTH 3IEKTPUIECKOTO
nond. [IpuHiun cynepnouuuu
3JIeKTpUUYeCcKUX nosieu. JInnuu

HaNpsSIKEHHOCTH

49

Pabora crit 371eKTpOoCTaTHYeCKOTO
nous. [Torernman. Pasnocts
OTEHIUAIOB

50

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B
QJICKTPOCTATUYICCKOM I10JIC.
I[I/IG)J'ICKTpI/ILICCKaH MpOHUIIAEMOCTb

51

OnekrpoéMkocTs. Konnencarop

52

DNeKTPOEMKOCTH MIIOCKOTO
KOHJIEHCAaTopa. DHEPrus 3apsiKEHHOTO
KOHJIeHCaTopa

53

JlaGoparopnas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHIeHcaTopa"

54

[Tpunnun neiicTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIBHOTO

armapara, CTpyWHOTO IpUHTEpa.
DnekTpocTaTuvecKas 3aiunTa.
3azemiieHUE JEKTPOIPUOOPOB

55

DNEKTPUUECKUIN TOK, YCIOBHUSI €TI0
cymectBoBaHus. [IOCTOSHHBIN TOK.
Cuna toka. Hanpspkenwe.
Comnpotusnenne. 3akon Oma st
ydacTka e




56

[TocnenoBarensHOE, MapalljieIbHOE,
CMEIIAHHOE COSTUHCHHE
poBOIHUKOB. JlabopaTtopHas pabora
«HSy‘ICHI/Ie CMCEIIaHHOT'O COCAUHCHU S
PE3UCTOPOBY

57

PaboTra 1 MOIIHOCTH ANEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

58

3akon Oma 17151 TOJTHOM (3aMKHYTOI)
anexTpudeckor nenu. Koporkoe
3ambikanue. Jlaboparopnas pabora
«3mepenne DJIC uctounnka Toka u
€ro BHYTPEHHEIr0 COIPOTUBIICHUS»

59

DJIEKTPOHHAsI IPOBOAUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTh
COINPOTUBIIEHUS] METAINIOB OT
TemiepaTrypbl. CBepXnpoBOIUMOCTb

60

DJIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa IEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAS U
IpUMecHas NpoBoAUMOCTh. CBOMCTBA
p—n-nepexoxa. [lonynpoBoJHUKOBEIE




PUOOPHI

62

DJIEKTPUYECKU TOK B paCTBOpax u
paciuiaBax 3JIEKTPOIUTOB.
DJIEKTPOJIUTHYECKAsT JUCCOLMALIMA.
DIEKTPOJIN3

63

DIJIEKTPUYECKUI TOK B razax.
CaMOCTOSTENbHBII 1 HECAMOCTOATEILHBIN
paspsa. Monuus. [1mazma

64

DJeKTpuyecKue nNpuodopsl U yCTpOKUCTBA
U UX MPaKTUYECKOe MPUMEHEHHE.
IIpaBuia TexHUKH

06e301acHOCTH

65

O6oO0maromuii ypok
«DIEeKTPOIUHAMHUKA»

66

KoHnrtposbHas pabora no reme
«2nekrpocTtaTtuka. [TocTosiHHBIM
JJEKTPUYECKHUI TOK. TOKM B pa3IMUHBIX
cpenax»

67

Pesepsubliit ypok. Kontposbnas padora
no tTeme "DiaeKTpoauHaMuKa"

68

PesepBHblil ypok. O6001ma0mui ypox mno
temaM 10 knacca

OBIIEE KOJIMYECTBO YACOB I1O
[MPOI'PAMME

68




