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HHOACHUTEJIBHASA 3AIINCKA

[TporpamMMa mno ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOLIEro
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUHN K pe3ysibTaTaM
OCBOEHHMSI OCHOBHOM 00pa3oBaTelIbHOM MporpaMMsbl, npeactaBieHHbIX B PI'OC
COO, a rtakxe c¢ yu€toMm (enepanbHOl paboueld HporpaMMbl BOCHUTAHHUS U
KOHLICTIIIMK TpenojaBaHus yuyeOHoro npeamera «®dusmka» B 00pa3oBaTeNIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, PEATU3YIOIINX OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl IO (U3MKE HaNpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOydarommxcss 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3MKe Ha 0A30BOM YpOBHE HA OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO
noaxona. I[lporpamma mo ¢usmuke coorBerctByeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METaIPEIMETHBIM PpE3yJIbTaTaM
oOy4eHMs, a TaKXe€ YYUTHIBAET HEOOXOAMMOCTh PEATH3ALUU MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHBIMU TNpeaMeramu. B Hel
OTIPE/IEIISAIOTCA OCHOBHBIE LIETU M3y4ueHUs (U3UKH Ha YPOBHE CPEAHEro OOILEro
oOpa3oBaHMsl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTarpeMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIIIOYAET:

e IUIAHUpYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pU3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJiaM 00yUYeHUS;

e cozepkaHue yuyeOHoro npeamera «dDusuka» 1mno rogaM o0y4yeHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyNHas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoiem Mupe. LIIKombHbII Kypc GU3HKHA — CHCTEMOOOPa3yIOIIHA
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TPOIECCOB M SIBICHHM, W3y4aeMbIX XHUMHEH, OWOJIOTHEMH,
dbuszuyeckorr reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep UM pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHHEPreTuKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, IMOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (popMupoBaHHME YMEHUU MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINOJHEHUN UMHU Y4€OHBIX HUCCIICOBAaHUM.

B ocHOBy kypca ¢u3uku isi YpOBHS CpEIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH PAd WAEH, KOTOPhIE MOXHO pacCcMaTpuBaTh KaK MPUHIMUIOBL €ro
MTOCTPOEHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepHual U3 BCEX pa3/ieioB (DM3HUKHU, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuszayuu. B COOTBETCTBUM € HEW MaTepuall Kypca (DHU3UKH
o0beMHEH BOKpYr ¢u3nueckux Teopuil. BemymmM B Kypce sBIsieTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanmuzanys NOpearosaraeT HMCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (hU3MUECKON HayKH, OCMBICICHHUE CBSA3H Pa3BUTHUSA
¢u3uku ¢ pa3BUTHEM OOLIECTBAa, a TaKXKE C  MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHUX M TEXHOJOTHMYECKHMX IPUIIOKECHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHUS AJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX HKOJIOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke OOCYXKJEHUs
po0JIEM PALIMOHATIBHOTO MPUPOIOIOIB30BAHUS U HKOJIOTMYECKON 0€30M1acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pu3nyeckue Teopuu ((HopMUPOBAHHME MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3HUECKOW TEOPHUH, POJU (yHAAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUAX O IMPUPOAE, TpaHMIAX
OPUMEHUMOCTH TEOPUHM, I ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBJICHUNA U
MIPOIIECCOB).

CucTeMHO-AeSATENbHOCTHBIN MOJAXO0 B Kypce (DM3MKH peamu3yeTcsl Mpex.ie
BCEro 3a CYET OpPraHM3alUU KCIEPUMEHTAIBHON JEeSTeIbHOCTH O0YyYaroUIXCs.
st 6a3oBoro ypoBHA Kypca (HU3MKM — O3TO UCIOJIb30BAaHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YYCHHUYECKUX
IpakTUYeCKux padoT. BeifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padoT,
IIPOBOJMMBIX JUII KOHTPOJSL M OLEHKH, OCYIIECTBIISIETCS  YYaCTHUKAMHU
o0pa30BaTeNpHOrO0 IMpolecca HCXOAs U3 OCOOEHHOCTEW IUTAHUPOBAHUS U
ocHamieHust kabuHera Qusuku. Ilpu »>TOM obecneynBaeTCsi OBJAJICHUE
OoOy4aronMMUCs yYMEHUSIMU MPOBOJUTH KOCBEHHBIE HM3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MIPEIIOKEHHBIX THITOTES.

bonpiioe BHUMaHUE YAENAETCS PELIEHUI0 PAaCYETHBIX M KaueCTBEHHBIX
3anay. Ilpu »TOM U1 pacdy€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJa4M C SIBHO
3alaHHON (PU3UYECKON MOJIENBIO, TO3BOJISIFOIINE MPUMEHSTh U3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesia Kypca, TaK W HHTErpuUpys 3HAHUS W3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3aJad MPUOPUTETOM SIBIISIOTCS 3a/JaHHS HA
0oOBsCHEHHE TPOTEKaHUsl (U3MYECKUX SBJICHWA W TIPOILECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpa (DU3UYECKON MOJEHH ISl CUTyalliu TMPaAKTHKO-
OpUEHTHPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuaigbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydeOHOTro Tpoliecca 0a3oBbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusl TOKEH H3ydaThCs B YCIOBUSX
MpeAMETHOr0 KaOuHeTa (M3WKUA WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
IIPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (U3UKU JTOKHO OBITH
HEoOXoIUMoOe J1abopaTopHOE OOOpYAOBAaHHME JJIS BBHIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o ¢GuU3MKe YUEHHUECKHX MPAKTHUYECKUX paboT U JI€MOHCTPAIMOHHOE
o0opyI0BaHuUE.

JleMoHCcTpaniMoHHOE  00OpyJoBaHuEe (QopMHUpyeTCs B COOTBETCTBUH C
MPUHITUTIOM MHWHHUMAJIBHON JOCTAaTOYHOCTH H  OOECIEYMBAET ITOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMMe Mo (U3NKE KIIYEBBIX JEMOHCTpaIuil Jyis
UCCJICIOBAHUSI  W3Y4YaeMbIX  SIBIEHUHW H  MPOIIECCOB, OJMIUPHUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe o0O0OpyIOBaHHE [JiI YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopMupyeTCsS B BUIE TEMAaTHUYECKUX KOMIUICKTOB M OOECIICUMBACTCS B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTHudecKue KOMIUICKTHI
71a00paTOpHOTO 000PY/IOBAaHUS JOKHBI OBITh TOCTPOSHBI Ha KOMILUICKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIIbHBIX CUCTEM B BHUJI€ LIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMH LIETISIMUA U3YYECHUS] PUBUKHU B 00IIEM 00pa30BaHUM SIBIISTFOTCS:

e (opmupoBaHue wuHTEpeca M CTpeMJICHUS OOyYaloOUUXCs K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIJICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opmMupoBaHME HAy4YHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBJICHHS C HCIOJb30BaHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONHM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TUX TIeNield 00eCTIeUnBACTCS PEIICHUEM CIEAYIOIHNX 3a1ad B

npolecce u3yyeHus Kypca GU3NKN Ha ypPOBHE CpeHEro o01ero oopa3oBaHus:



NpUOOpETeHUE  CHUCTeMbl  3HAHUM 00  o0mmX  (UBHUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

dopmHupoBaHHEe YMEHMH TPUMEHATH TEOPETHYECKUE 3HAHHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHMA B TPUPOJAE U I HPUHATHA
NPaKTUYECKHUX PEIICHUI B TOBCETHEBHOMN JKU3HU;

OCBOCHHME CIIOCOOOB PELICHHS PA3JIUYHBIX 33/Jad C SIBHO 3a/JaHHON
dusznyeckoil Monenblo, 3alay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHLHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;
NOHMMaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYKAIOLIYIO
cpeny;

OBIIQJICHNE METOJaMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS M TPOBEICHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIW3a W HHTEPHpPETAluu HH()OpMAIIHH,
OIIpE/IEeNICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJIsl pa3BUTUSL YMEHHMM NMPOEKTHO-UCCIIEI0BATENIBCKOM,
TBOPYECKOH /1€ATEIbHOCTH.

Ha wusydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0o OOIIEro
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B He/EIIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TEPeUYeHb JTa0OpaTOPHBIX U
OPAaKTHYECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YYWUTEIb [E€laeT BBIOOP
MPOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM WHAWBHIYaTbHBIX
0COOEHHOCTEN 00yUarOIIHUXCS.



COIEPKAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS

®usuka — Hayka o npupone. HayuHble mMeToabl MO3HAHUS OKPYKAIOILIETO
mupa. Ponp JkcnmepuMeHTa W TEOPUM B IIPOLIECCE IO3HAHUSA IPUPOABI.
DKCIIEpUMEHT B (PU3UKE.

MonenupoBanue (uU3NYECKUX SBICHUM M TporeccoB. HaydHble rUmoressl.
duzuveckne 3aKOHbI U TEOPUH. ['paHUIBl TPUMEHUMOCTH (DU3HUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUA.

Ponp u mecto ¢usuku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYHKU.

Pa3nen 2. Mexannka

Tema 1. Kunemamuxa

Mexannueckoe nBHXKeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaexkropus.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MAaTEepUaIbHOW TOUYKH, UX MPOCKIMM Ha OCHU CUCTEMbl KOOPJMHAT.
CrioxeHne nepeMenieHnui 1 CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [EepeMENICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MaJICHHUSI.

KpuBonuHeitHoe  nBuwxkeHue. JIBMKEHHE  MATEpUAIBHOW TOYKHA IO
OKPYHOCTH C IMOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEMHAS
ckopocTb. [lepuon u yactora oOpamieHus. LieHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA M MPAKTHUUECKOE TMPUMEHEHUE: CIHIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUSI.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnionenue aBuxkeHus Tena, OPOIIEHHOIO MOJ| YrjoM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Hanpagiienue ckopocTu npu JBUKEHHUU 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBWXKEHHS C LEIBIO ONPEAECIEHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY NYTSIMHU, MPONUACHHBIMU TEJIOM 3a
MOCJIENOBATEIbHBIE PABHBIE IPOMEXKYTKA BPEMEHM IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU JKHIKOCTH.

N3yueHnue NBUXEHUS Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuimn  otHocutTensHOcTH  ['aymumesa.  IlepBeii  3axkoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIsl MaTepUaabHON TOUKU. TpeTuit 3akoH HproToHA AJ1s1 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenwne. Bunbr Tpenus (1mokosi, ckoyibkenus, kauenus). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJMbXKEHUS U cuiia TpeHus: nokos. Koaddurment tpenus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpaliaTesibHOE IBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. llnedo cumibl. YcnoBug
paBHOBECHUS TBEPJOTO TEIIA.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOJIIUITHUKH,
JIBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuu.

CpaBHeHHME MacC B3aUMOICUCTBYIOIINX TE.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehopMaliuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U MAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HUKAKOLIUX B MPYXKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopMariuu.

HccnenoBanre yCIOBHM paBHOBECHS TBEPIAOTO TeNd, HMEIOUIETO OCh
BpalICHUSI.

Tema 3. 3akonsl coxpanenus é mexanuke

Nmiynbc MaTepuagbHOM TOYKM (TeNa), CHUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbec cUIbl U1 U3MEHEHUE HUMITYJIbCa TENd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckass sHeprus MarepuaqbHOW TOukH. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUHU.

IloreHunanbHas DHEPIusl. IToreHunanbHas DHEPIUs yIpyro
nepopMupoBaHHOM  mpykuHbl. [loTeHnManbHas  SHeprusi Tena  BOJIU3U
ITOBEPXHOCTHU 3EMIIH.

[loTeHnuanbHple W HENOTEHUMAJbHblEe  cuibl.  CBs3p  pabOThI
HETIOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHWUYECKOM JHEPTUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOU SHEPTHH.

VYipyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUH B KHHETHYECKYIO U 00pPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

N3ydeHne aOCONIOTHO HEYNPYroro yAapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasSTHUKOB.

HccnenoBanue cBsA3M pabOThI CHIIBI C U3BMEHEHHEM MEXaHUYECKOW SHEpruu
TE€Ja Ha IIPUMEpE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Pa3nen 3. Mosekyasipaasi puznka 1 TepMOANHAMUKA
Tema 1. Ocnoebl MOEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJICVCTBUS YaCTHI[ BeElIecTBa. MOJEIN CTPOCHUS Ta30B, >KUJIKOCTEH U
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieii. Macca u
pa3zMepbl MoJiekyi1. KonnuectBo BemectBa. [TocTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopens  upeanbHOoro rasa. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HUACAIbHOro rasa. AOCONIOTHas TeMIepaTrypa Kak Mmepa
CpEIHEW KWHETUYECKOM SHEPIUM TEIUIOBOrO JBWXKEHMsS dactuil rasza. [llkana
temneparyp KenbBuna. ['a30Bble 3ak0oHBI. YpaBHeHne MenneneeBa—KitanenpoHa.
3akoH /lanbroHa. M3omponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHHUYecKue yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomertp.

Jlemoncmpayuu

OnbIThl, AOKAa3bIBAIOIINE JIMCKPETHOE CTPOCHHUE BEIIECTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COECUHEHUM.

OmneiThl O AP HY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYLIECTBOBaHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICICTBUYSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS MICAIBHOIO Trasa,
U30IIPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

Onpenenenne Macchl BO3yXa B KJIIACCHOM KOMHAaTE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATypPbl BO3/lyXa B HEW.

HccenenoBanre 3aBUCMMOCTH MEXKY ITAPAMETPAMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoanHamMuueckass cucteMa. BHYTpEHHSsSI SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U crioco0bl €€ u3MeHnenus. KonumuectBo TemioTel U padbota. BHyTpeHHss
DHEpPrusi  OJHOATOMHOTO  HMJAEAIBHONO  ra3za. Buael  Temonepenavu:
TEITIONPOBOJIHOCTh, KOHBEKIIUS, U3JTyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonudecTBO TEMIOTH IpH TEILIONEpEaaye.

[Tonsitue 006 ammabatHoM mporiecce. l[lepBwiii 3aKOH TEPMOAMHAMHKHU.
[IpumeHeHne mepBOro 3aKOHAa TEPMOJMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akoH TepmoaumHaMukd. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TemnoBble  mammHbl.  [IpUHUMOBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanus HSHEPruM B TEIJIOBBIX MaminHax. Kosa@uimeHt mnone3Horo
nectBus TeroBo mammebl. [{ukn Kapro m ero xod3guIMeHT MOiIe3HOTO
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckue YCTpPOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpPruy Teja MpU COBEPIICHUHU pPaOOTHI: BBUIET
MpoOKM W3 OYTBUIKM TIOJA JCUCTBHEM CXXATOTO BO3/ayXa, HarpeBaHue 3¢gupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3meHeHne BHYTpEHHEH 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIuionepeaaye.

OnpiT 1O anuabaTHOMYy pacIIMPEeHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, IBUTaTEIsI BHYTPEHHETO0 CrOpaHus, peaKTHBHOTO
JIBUTATEIS.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabonivl

N3Mepenue yaenbHON TEMITOEMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazoevie nepexoonl

[TapooOpa3oBanue U KoHjeHcalus. Vcmapenue u KureHue. AOCOMOTHAsS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HacblllleHHBIM mMmap. YenbHas TemiaoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubsie Tena. AHU30TPONHS CBOWMCTB
kpuctaiioB. JKunkue xkpuctamibl. CoBpeMeHHble MaTepuanbl. [LmaBneHune wu
KpUCTaJUIU3alus. Y ieJibHas TeruioTa miasieHus. Cyoaumanus.

YpaBHeHHE TEIIOBOTO OalaHca.

TexHuyeckrue yCTpPOMCTBA W TMPAKTUUECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYCHHUS COBPEMEHHBIX MaTEpHUasoOB, B
TOM YHCJIE HAaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kurnienue npu NoOHUKEHHOM JIaBJICHUM.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenne HarpeBaHus U MIaBJICHUS KPUCTATHYECKOTO BEIIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol

N3mepeHre OTHOCUTENIbHOM BIAXKHOCTH BO3/IyXa.

Paznen 4. DnekTpoaMHaMuKa
Tema 1. Inekmpocmamuxa
OJIeKTpU3alusl TeJl. OJNEKTpUYecKuM 3apsa. /JlBa Buaa dSIEKTPUUECKUX
3apsiaoB. 1IpOBONHMKH, OUANEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHslil 3eKTpUYeCcKuid 3apsii.
OnekTpuueckoe rmone. HanpsxEHHOCTh  dneKkTpudeckoro mnois. [IpuHuun



CYyHEPHO3ULHNH ANEKTPUYECKUX Moiel. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTrO
TTOJIS.

PaGora cun  anekrpoctatnueckoro  moissa.  [lorenuuman.  PasHocTh
NOTEHUUANOB. [IpOBOAHUKM M JAUDJIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
JnanekTpuyueckas NpOHUIAEMOCTb.

OnekTpoémkocTh. KonnencaTop. DIeKTpoEMKOCTh IIOCKOTO0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATOoPA.

TexHuyeckue yCTpoHMCTBA M NPAKTHUUECKOE NPUMEHEHHE: HSIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKAs 3alllhTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB,
KOHJIEHCATOpP, KOMMUPOBAJIbHBIN alIapar, CTPyHUHbII TIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3anmoielicTBUE HaIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B SIIEKTPOCTATHYECKOM TIOJIE.

DneKTpocTaTuuecKas 3auTa.

JIA3IIEKTPUKY B DIEKTPOCTATUYECKOM TIOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH ILIOCKOTO KOHAEHCaTopa OT IUJIOIIAIn
MIJIACTUH, PACCTOSIHUSI MEXKY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIOBHUSI CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpspxenue. 3akon Oma a1 yyacTka LEenH.

DIJIEKTPUYECKOE COMPOTUBJICHUE. YJIEIbHOE COIMPOTUBICHHUE BEIIECTBA.
[TocnenoBarenbHOE, MApAIIIETBHOE, CMENIAHHOE COCTMHEHNE ITPOBOJHUKOB.

PaGotra osnmektpuyeckoro Toka. 3akoH JDkxoyms—Jlenma.  MomHOCTB
3JIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYIIAA CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3akon OMa Jy1st TOJIHOM (3aMKHYTOM) 3JIeKTpruueckol 1ienu. KopoTkoe 3aMbIKaHUeE.

ONeKTpoHHasi  MPOBOJAUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTD
COIPOTHUBJIEHUS METAIIJIOB OT TeMneparypbl. CBEpXITPOBOAUMOCTD.

DnexTpudecKuii TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKHY. CoOcTBeHHast u MpUMecHast MIPOBOIUMOCTD
noJIynpoBOAHUKOB. CBolicTBa p—N-niepexoja. [loynpoBogHUKOBEIE TPUOOPHI.

ONEeKTpUYECKUI TOK B pacTBOpax M  paciulaBaXx  AJIEKTPOJIMUTOB.
DIIEKTPOIUTUYECKAs TUCCOLAUA. DIEKTPOIIN3.



OnekTpuyeckuid TOK B raszax. CaMOCTOSATENBHBIN M HECAMOCTOSTEIbHBIN
paspsa. Monunus. 11na3zma.

TexHU4ecKue yCTPOMCTBA M NPAKTUYECKOE IIPUMEHEHHWE: aMIIepMETp,
BOJITMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IMPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBII IO,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3MepeHne Criibl TOKA U HalpsHKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIAU TIOTIEPEYHOT0 CEYEHUS U MaTepuaa.

CMeniaHHOe COeIMHEHUE MPOBOTHUKOB.

[IpsmMoe wu3MepeHue dIEKTPOABMXKYIIEH Ccwibl. KopoTkoe 3ambIkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUSI METAJIIIOB OT TEMITEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psi 1 IpOBOJAUMOCTb BO3AYXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yyeHue cMEeaHHOro COeIMHEHHSI PE3UCTOPOB.

M3mepenne 3JIEKTPOABUKYIIEH CHIIbI UCTOYHHWKA TOKAa U €r0 BHYTPEHHETO
COIPOTHBIICHUS.

HaOmronenue snexkrposnsa.

MexnpeaMeTHbIe CBA3M

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 Kiacce OCyUIeCTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMH MaTeMaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C HW3YYEHMEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBJICHUE, HAy4YHbIH (pakT, rumoresa, (uanyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIEPUMEHT, MOJIEJINPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxka: pelieHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runepOosia, ux rpaguku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJAUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHHE B XKUBOW mpupone, nudpdysus, ocMoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUIbI TEIUIONEPEAAU, TEIJIOBOE PAaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUAKOCTEH M



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJIOB, BJIEKTPOJMTUYECKAs TUCCOIMAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxxHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHWE IBUKEHUN C HCIOJIH30BAHMEM MEXaHU3MOB,
Y4ET TpEHUST B TEXHHUKE, MOANIMIHUKH, MCIOJb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYrHe), JBUTaTeIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBOM XOJIOAWJIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJTYYEHHS] COBPEMEHHBIX MaTepHajioB, B TOM YHUCJIE HAHOMATEpPHUAJOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEbHBIE TPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Mazcnummnoe none. InNeKmpomMazHumMHAaA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEHCTBHE  IOCTOSHHBIX  MarHUTOB.
MaruntHoe mone. Bektop MarHuTHOM uWHAyKIMM. [IpuHImn cynepnosunnn
MAarHATHBIX NOJIeW. JIMHMKM MarHuTHOM MHAYKUIHMHM. KapThHa JMHUN MarHUTHOU
WHIYKLIWH M0JISA IIOCTOSIHHBIX MAarHUTOB.

MarautHoe 107€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUM WHIYKUHAH
MAarHATHOTO TIOJISI JUIMHHOTO MPSMOTO IPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MMPOBOAHMUKA, KATYIIKH C TOKOM. OnbIT Jpcrena. BzaumoneicTere NpOBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOAYyJIb U HAITPABJICHHUE.

Cuna Jlopenua, €€ MOaysb U HamIpaBJICHUE. [BUKEHUE 3apsSKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SIBiieHue DIEKTPOMAarHUTHOW MWHAYKUMH. IlOTOK BEKTOpa MAarHUTHOM
WHAYKUUU. OJEKTPOABWKYIIAS CHJAa HWHAYKOUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnexktpuyeckoe Imoje. DIEKTPOABWKYIIAs CHJIA WHAYKUAH B
IPOBOJHUKE, IBHXKYLIEMCS TIOCTYIATENBHO B OTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKUMH. OJIEKTPOJABWKYIAS  Cuia
CaMOMHAYKIIUH.

DHEPrusi MAarHUTHOTO MOJIS1 KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHULl, NHIYKIIUOHHAS I1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE AJICKTPOHHOIO IMTyYKa MArHUTHBIM T1OJIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJISI.

B3anmonencTBre AByX MPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

Jenctue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE PIEKTPOMArHUTHON UHYKIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOABHMKYIIEH CUJIbI HHAYKIHU OT CKOPOCTH U3MEHCHUS
MarHuTHOTO ITOTOKA.

SIBeHre CaMOMHAYKIWH.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabonol

N3ydyeHrne MaraHuTHOrO MOJISl KATYIIKU C TOKOM.

HccnenoBanue nelcTBUSA MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3nen 5. Koste6aHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumusle Koneoanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KOJIEOAHUSI.
Napmonnyeckue konebanus. Ilepuon, wactora, amrumTyna u Qasa KojeOaHUM.
[IpyxnHHBIN MagTHUK. MaTeMaTU4EeCKUN MasATHUK. YPABHEHUE TAPMOHUYECKUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit kOHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIC KOJEOAHUS B
UJCAUTHPHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHUYEeCKUMU U
ANIEKTPOMArHUTHBIMU KonieOanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUHU B UJICATHHOM KO0JIe0aTeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxarolmux KojieOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
koJjebanus. Pezonanc. BeiHYK/I€HHbBIE 3JIEKTPOMarHuTHBIE KOJIeOaHuUsI.

[lepemennbiii  TOK. CHUHYCOMJAIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsIKEHUSL.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTHYECKUE PUCKU TPHU MPOU3BOJCTBE EKTpodHEpTHH. KynbTypa
WCIIOJIb30BaHUs JICKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOATEIbHOW CHUCTEMbl (TIPYKUHHBIN WM
MaTEMaTUYECKUNA MASITHUK).



HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHU.

HaOnronenue pezoHanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJEKTPOMArHUTHBIX KOJICOaAHUMN.

Pe3oHaHC mnpuU MOCIIENOBATENIBHOM COEAMHEHUU PE3UCTOpPA, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTPONIEPEIayu.

Yyenuueckuii sxcnepumenm, 1abopamopsvie pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOAa MaJlbIX KOJeOaHUW Tpy3a HAa HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HNccnenoBanne TEpEeMEHHON0 TOKa B LEMA U3  MOCJIEAOBATEIIBHO
COCAMHEHHBIX KOHJEHCATOPA, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31€KmpoMazHUMHbIE 60JIHbI

MexaHnueckue BOJHBI, ycioBUSL pacnpoctpaneHus. llepumoa. CxopocTb
pacrpocTpaHeHus W JJjuHa BOJIHBL [lomepedHble W TOPOJOJNBHBIE BOJHBI.
WNurtepdepenius u nudppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3BykKa. I'poMkocTh 3Byka. Beicora ToHa. TemOp 3BykKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS M3TYyUYECHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MPETOMIICHHUE, TOJIIpu3anus, Judpakius,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >meKTPOMarHUTHBIX BOJH. [IprMeHeHue 2JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3M U TENEBUACHUA. Pagquonokamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTONIEPEYHBIX U MPOI0IHHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus ¥ IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaOmronenue untepdepeHu u uppakiimi MEXaHMIECKUX BOJTH.

3BYKOBOI pEe30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU M
4acTOTOU KoseOaHuil.



HccnenoBanne  CBOMCTB  JJEKTPOMATHUTHBIX  BOJIH: OTpaKEHHE,
MpeioMIIeHUE, OJSIpU3anus, AUPpakius, UHTepHepeHITHs.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. lIpsMonnHENHOE pacnpoCTpaHEHHE CBETa B
oaHopoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomneHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBIM yrosl IOJHOTO
BHYTPEHHETO OTPaKCHMUS.

Hucnepcus ceeta. CiioxHbIi cocTaB O6enoro cseta. LlBer.

Cobupatonie u pacceuBaromve JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHMe W ONTHYEecKas cuia TOHKOM JuH3bL. [locTpoeHue uzoOpakeHuil B
coOMparolMX U paccerBaIIUX JinH3aX. DopMysia TOHKON JIMH3BL. Y BEIHYEHHUE,
JABAEMOE JIMH30M.

[Ipenepl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBusi HaOMOJIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpH  MaJ€HUM MOHOXPOMAaTHUYECKOrO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHHYecKue YyCTPOMCTBA M MNPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
(doToamnmapaT, NPOEKIMOHHBIMA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

[IpsiMonMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHE CBETA.
OnTtuyeckue npuOOpHI.

[TomHOE BHYTpEeHHEE OTpaxkeHune. Moielib CBETOBOIA.

HccnenoBanre CBOMCTB N300paKeHUH B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaOmronenue nnrepdepeHiinu cpera.

HaOmronenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[ToyyeHue criekTpa ¢ MOMOIIBIO MPU3MBI.

[Toy4eHue crekTpa ¢ MOMOIIBI0 TUPPAKITUOHHON PEIIETKH.

HaOnronenue nosisipuzaluu CBETA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol



W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paxeHH B IMH3AX.
HaGmnronenue nucnepcuu cBera.

Pa3nes 6. OCHOBBI CIeHAJILHOI TEOPUH OTHOCUTEIbHOCTH
['paHuipl  TPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctynaTsl
CIIEHIHAIIBHOM TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIHHOCTH DUHIIITEITHA.
OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpaICHHUE
JUIVHBI.
DHEPrUsl U UMITYJIbC PEIATUBUCTCKON YAaCTULIBI.

CBs13b MaccChl ¢ BHepFHeﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTUIIbI. 9HepFI/IH
IIOKOA.

Pa3nen /. KBanToBasi pusuka

Tema 1. Inemenmot K6AHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €r0 YACTOTOM. DHEpTUs
Y UMITyJIbC (DOTOHA.

OtkpeiTre U uccienoBanue porodrddexra. Onbitel A. I'. CroneToBa. 3aK0oHbI
dotorddexra. YpaBuenue OiiHmTerHa 11 poTodddekra. «KpacHas rpanuiia»
doToaddekra.

Jasnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCcTpOMCTBA M MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(dQheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeETHETO (poTodddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -94acTHII.
Ilmanerapuas mogxens aroma. Ilocrymarsl bopa. M3nmyueHwe u moryouieHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPOJA.

BousiHOoBBIE cBoOVicTBa yacTul. Bonnel ne bpoinsa. KopnyckynsspHo-BOIHOBOM
Iy aJli3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuyeckue yCTpOHMCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJbHBINI
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHne AIMHBI BOJIHBI JIa3epa.

HabGnronenue nmuHeRvaTbIX CIEKTPOB U3TYYEHUS.

Jlazep.

Yuenuueckuii osxcnepumenm, nabopamopusie pabomoi

HaOnroienre nuHeiyaToro CreKkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOeHHS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pe3epdopaa  mo  ompeneneHuro  cocraBa
paauoakTUBHOTO wu3inydyeHus. CBoiicTBa anbda-, Oera-, raMma-U3ITydeHUS.
Binsinue paanoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonuas monens sigpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3oromnsl.

Anb(a-pacnaa. OJEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnag. [amma-
U3ITy4EHHE. 3aKOH paJl0aKTUBHOIO pacnaza.

OHeprus cBA3M HyKJIOHOB B sifpe. SaepHblie cuiibl. Jledekt Maccsl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIep.

Anepubiii peakrop. Tepmosiaepubiii cunTe3. [IpoOiieMbl W MEPCHIEKTUBBI
AIEPHON SHEPrETUKH. DKOJIOTMYECKNAE ACTIEKTHI SAEPHON YIHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTobl HAOMIOEHUS U PETUCTPALIMU DJIIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIe B3auMOEHCTBUA. EAMHCTBO (hr3nueckoil KapTHHBI MUpA.

TexHuyeckue ycTporcTBa U MPAKTHUYECKOE TPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, simepHbIil peakTop, arToMHas 6omoa.

Jlemoncmpayuu

Cu€TYrK MOHM3UPYIOIIHUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanne TpekoB yacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3jes 8. DiieMeHTbI aCTPOHOMMHU U ACTPOPUBUKHU

DTtanbl pa3BUTHS acCTpoHOMUU. [IpHKIagHOE 1 MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUHM.

Bun 3BénHoro HebGa. Co3Be3ausi, sipKkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBIDKEHUE.

ComnHeunas cucteMa.

Conunue. ConHeuyHass akTUBHOCTh. Mcrtounuwk sHeprum CosiHIA U 3BE3.
3BE3/1bI, UX OCHOBHbBIC XapaKTEpUCTHUKHU. JlMarpamma «CHEKTpajbHbIA Kacc —
CBETUMOCTB». 3BE3MbI TJIABHOM ITOCJICIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JIJIsI 3BE3J TJIABHOW MOCJIEAOBATEIILHOCTU. BHyTpeHHee cTpoeHue



3B€371. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoJoIMU CoJIHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunbiii [Iyte — Hama I'amaktuka. Ilonmoxkenune u aBwxkeHue CoyHIA B
lamaktrke. Tunsl ramakTuk. PaguoranakTuku v kBasapbl. YEpHBIEC IBIPHI B Sapax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa006ima. Paz0eranue rajiakTuk.
Teopus bonbmoro B3peiBa. PenmmkToBoe n3nyyeHue.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJ1a30M C HMCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN ISl OMPENICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3usa CEeBEPHOIO MOJIyIIApUS U IPKUE 3BE3BI.

Habmronenus B teneckon JIyHsl, manet, Mieunoro IlyTu.

Oo6o01maromniee MOBTOPEHHE

Ponp ¢u3uku © acTpOHOMHH B IKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COITMAJILHON M ATUUYECKOH cdepax NesITeIbHOCTH YeloBeKa, POJib U MECTO (hU3UKH
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHHE MUpPa, pojib (PU3UUECKON Teopuun
B (OPMUpPOBAHUM MPEACTABICHUN O (PUIMUECKOM KApTUHE MHpPA, MECTO
bu3UYECKON KapTUHBI MHUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEJICTABJIEHUI O TIPUPO/IE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBIC C W3YUYCHHEM METOIOB HAyYHOTO
MO3HAHMS: SBJICHWE, HAyYHBIM (HaKT, TUIOTe3a, (hu3MyecKas BEIMYMHA, 3aKOH,
TeOopusl, HAOII0ICHUE, SKCIIEPUMEHT, MOJISITUPOBAaHNE, MOJIEIb, H3MEPCHHE.

Mamemamuxa: pemieHHWE CHUCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO, BEKTOPHl M WX MPOEKIUM HA OCH KOOPJHMHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOJAHBIC DJIEMEHTAPHBIX (PYHKIMH, MPU3HAKU TMOA00US TPEYroJbHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MPUPOJIE, KOJIeOATEIbHBIC
JIBUKECHUS B )KUBOM MPUPOJAE, ONITUYECKUE SBJICHUSA B JKUBOU MPUPOJE, ACUCTBUE
paauaiyy Ha )KMBbI€ OpraHu3MBl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAST CTPYKTypa TBEPIBIX
TeJl, MEXaHW3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEIIETKH, CHEKTPAIbHBIN
aHaJm3.



l'eocpagpua: MarHuTHbIE TIOAKOCA 3€MJM, 3aJ€KH MAarHUTHBIX Py,
doToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonocus: JIMHAMA 3JEKTpONEepenad, TIeHepaTop IIEPEMEHHOIO TOKa,
ANEKTPOJBUraTENb, WHIAYKLIMOHHAs I€4b, pajap, PaIHONPUEMHHUK, TEIEBU30D,
anTenHa, tenedon, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuyeOHOro mpenmera «®Pu3nuka» Ha YpPOBHE CpPEIHETO OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOCCIICUHUTH JTOCTHXKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3ukay J0HKHBI
OTpaXXaTb TOTOBHOCTb M CIHOCOOHOCTh OOY4YaIOIIMXCS PYKOBOACTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEW MO3MLMENH JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX
OpUEHTAlMH, TO3UTUBHBIX BHYTPEHHHUX  YOEXKAEHMH, COOTBETCTBYIOILIMX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHUHUCKOTO OOIIECTBa, PACHIMPEHUE KUZHEHHOTO
OTIBITA W OMBITA JEATEIHLHOCTH B IMPOLIECCE pealn3allii OCHOBHBIX HAIpaBICHUN
BOCIMTATEIBHON AESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaIaHCKOT0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOLIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNUCKOT0 OOLIECTBA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEUYETIOBEYECKUX  T'YMAaHHUCTUYECKHX U
JIE€MOKPAaTHIECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHHOCTh B MHTEpPEcax IPakIaHCKOTO
oO11ecTBa, yuacTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3ally;

YMEHHE B3aMOJIEICTBOBATD C COLMATIbHBIMU HHCTUTYTAMH B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKON AEATETBHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTH POCCUMCKOMN TPaXIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, IOCTHUKCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBECHHS,;

CHOCOOHOCTh OLIEHMBATh CHUTYallMI0 M NPUHUMATh OCO3HAHHBIC PELICHMS,
OpPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
NEeATEIbHOCTU YYEHOIO;

OCO3HaHUE JTUYHOTO BKJIa/1a B MOCTPOEHHE YCTONYMBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLICHHE K MUY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA,
npUCyIIeTo (PU3NIECKON HaYKeE;



5) TpyA0BOT0 BOCTIMTAHUS:

UHTEpEC K pa3iIu4yHbIM cdepaM MpodhecCHOHATBHOM IeSTENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynmytier mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTBh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOPa30BaHUIO B 00JIaCcTH
(U3MKH Ha TPOTSKEHUH BCEU KHU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIbTYPbl, OCO3HAHUE TIJI00AILHOTO
XapakTepa 3KOJOTHUYECKUX TpobIieM;

IUTAHUPOBAHKE U OCYLIECTBIICHUE IEUCTBUI B OKPYKaIOLIEH Cpelie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEHUE OIbITA JEATEIBHOCTH OSKOJIOTMYECKOW HAINPaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

C()OPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUZNUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEITEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydyeHuss  (QU3MKU  OCYHIECTBIIATh  NPOEKTHYI0 U HMCCIIEJOBATEIbCKYIO
NEeATENbHOCTh NHINBHUIYAJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jijornueckue JeiicTBUA:
CaMOCTOSATENIbHO  (OpMyJIHMpOBaTH W aKTyaJu3UpOBaTh  MpoOJIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEATh UEIU ACATEIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTH M MPOTHBOPEYHS B  PACCMATPUBACMBIX
(bU3UYECKUX SBICHUSX;
pazpabarpiBaTh IUIAH pelIeHUs MPoOJeMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IETEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKH TTOCJICICTBUH €SI TEIbHOCTH;
KOOPJIMHUPOBATh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEATLHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciienoBaTe/IbcKue 1eicTBUS.
BJIaJICTh HAYYHON TEPMUHOJIOTHUEH, KITIOUEBBIMU MOHATUSMHU U METOAAMHU
bu3uYeCcKoO HAYKH;



BJIAJ€Th HaBbIKAMU y4€OHO-UCCIIEI0OBATEIHCKON U MPOEKTHON AESTENbHOCTU
B 00yacTi (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOUCKY
METOJIOB pelIeHus 3a7ad (PU3NIECKOTO COACPKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/IOB ITO3HAHWS;

BIAJCTh BHUJAMH JEATEIBHOCTH 110 TMOJYyYEHHUIO HOBOTO 3HAHMUS, €ro
WHTEPIpPETAINHA, TPEOOPa30BaHUI0O W TPUMEHCHHUIO B PA3NIMYHBIX yUEeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJlU3UpOBaTh 3ajavy,
BBIJIBUTATh THUIIOTE3y €€ pEIICHHs, HAXOIWUTh apTyMEHTHI ISl JTOKa3aTelIbCTBA
CBOUMX YTBEP)KICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBbIE B XOJE PEIICHUS 3aJaydl  pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh MX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYyIUMpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NESATEILHOCTH, B TOM YHCIIC TIPH H3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OTICHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh TMEPEHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUYECKYIO OO0JaCTh
KU3HECATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPE/jIaraTb OPUTHHAIBHBIC TOXO/IbI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pab6ora ¢ undgopmanmei:

BJIAJICTh HABBIKAMHU TOJy4eHHs] MH(POpMalud (PU3UIECKOTO COJIEpKAHUS U3
HMCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSITCIIBHO OCYIIECTBIISATH IIOMCK, aHAJIN3,
CUCTEMATH3AINI0 W WHTEPIPETAnui0 WH(OOpPMAIMU Pa3IMYHBIX BUAOB U (GopM
MIPEICTABIICHUS;

OIICHHBATh IOCTOBEPHOCTH HH(POpMAITIH;

UCITOJIB30BaTh  CPEJICTBA  WH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX
3a/a4 ¢ COOJIOJICHHMEM TpeOOBaHWNA HSPrOHOMHMKU, TEXHUKH OE30IMMacHOCTH,
TUTHEHBI, pECypcocOepexeHusi, TMPaBOBBIX M OJTUYECKHUX HOPM, HOpPM
nH(})OpPMAITMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJACpPKaHUS B Pa3IWYHBIX (dopmarax ¢
y4€TOM Ha3HAa4YeHUsI MH(POPMAIIMK U TIEJIEBOM ayIUTOPHH, BEIOMpAs ONTUMAIIbHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIH3aIiH.

KomMyHuKaTHBHBIE YHHMBepPcaabHble yueOHbIe 1eliCTBHA:
OCYIIECTBIATh OOLIEHWE Ha Yypokax (U3MKK U BO BHE-YPOUHOMU
IeATeIbHOCTH,



pacno3HaBaTh NPEANOCHUIKM  KOHQIMKTHBIX CHUTyalldd M  CMSr4arh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIWBUIYAIBHOU
paboThI;

BBIOMPATh TEMATHUKy M METOAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUIEKTHBA;

NPUHAMATh I1€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JEUCTBHUM,
pacupenensiaTb poiad € YYETOM MHEHHH YYaCTHHKOB, OOCYXKIaThb pEe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMAaHIBI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEU C TO3ULUUUA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIE AeHCTBUS
Camoopranmsamnus:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENIbHYIO JESTEIBHOCTh B 00JACTH
GU3UKM W aCTPOHOMHH, BBISIBISATH MPOOJIEMBbI, CTaBUTh W (POpMYIUPOBATH
COOCTBECHHEIC 3a/1a49H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3aJ1a4, MJIaH BBINOJIHEHUS PAKTUYECKOW pabOThl C YYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a peuieHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pyIHULIMH B 001acTH
(U3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

JlaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BJIAJE€Th  HABbIKAMHM  IO3HABATENbHON  pedJeKkcuu Kak  OCO3HAHUS
COBEPILAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBAaHUM;



UCITOJIB30BaTh MIPUEMBI PEICKCHUU JUTSI OLIEHKH CUTYaIlUH, BEIOOpA BEPHOTO
pEIICHNUS;

YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO NPUHHMATh PEIICHUS IO WX
CHI)KCHHIO,

NPUHUMATh MOTHUBBl W aPTyMEHTHl JPYTHX TPH aHAIM3€ pPe3yIbTaTOB
NeATEIBHOCTH,

PUHUMATH ceOsl, TOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W aPTyMEHTHl JPYTHX TMPH aHAIM3€ pPe3yIbTaTOB
NEATEIBHOCTH,

MIPU3HABaTh CBOE MPaBO U IIPABO JAPYTUX HA OITHOKHU.

B mporecce mocTmKEHHUS JTMYHOCTHBIX PE3yJBTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpeIHEro oodimero oOpa3oBaHuS Yy OOyYarOIIUXCS
COBEPIIICHCTBYETCS SMOITMOHAJILHBIN MHTEILICKT, MIPEAIOJIarafOIIHA
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHU, BKIIFOYAIOIIETO CITOCOOHOCTh MTOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON 3MOIIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0e;

caMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHE, CIIOCOOHOCTh aIanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JOCTIKCHHIO LN H
yCHexy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHE ICHCTBOBATh MCXOJS W3 CBOMX
BO3MO>KHOCTEH;

SMITATHH, BKIIIOYAIOIICH CITIOCOOHOCTh IIOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €T0 TIPU OCYIICCTBICHHH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIICHHS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U Pa3peliaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3UKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAaYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIBbHOCTHU JIFOJIEH;

YUUTHIBATh TPAHULBI TMPUMEHEHUS U3YUYCHHbIX (U3UUECKUX MOJEIICH:
MarepualibHas TOUKa, MHEpLUHUAJIbHAs CUCTEMA OTCUETa, aOCOIMIOTHO TBEPAOE TETO,
WJICAUTbHBIN Ta3, MOJAEIN CTPOCHUS T'a30B, KUJIKOCTEH YU TBEPIBIX TEIJI, TOUCUHBIN
AIEKTPUUECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 3a]1ay;



pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSACHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETHUYECKOM TEOPUM CTPOCHUS BELIECTBA U
JNEKTPOAUHAMUKHN:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  NPSIMOJIMHEMHOE
JBIKEHUE, CBOOOJHOE IMaJICHUE TeJ, JBWKEHHE IO OKPYXHOCTH, HWHEPLHS,
B3auMozeicTeue tei, AuQQy3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE JKUIKOCTEN
U TBEPJBIX TeN, U3MEHEHHE 00bEMa Te MPU HAarpeBaHUU (OXJIaXAEHNUH ), TETNIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALMs, IIJIABICHUE, KPUCTAJUIM3ALUA, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, IOBBILICHUE JAaBJIICHU I'a3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocylne, CBA3b MEXAy [apamerpaMyd COCTOSHHsS Tasa B H30Ipolieccax,
JJIIEKTpU3ALM TEJl, B3aUMOJEHCTBUE 3apsJI0B;

OIKCHIBATh MEXAHMYECKOE JIBUKEHHUE, WUCIONIb3Yysd (PU3NUECKHE BEIUYUHBL:
KOOpAMHATa, IIyTh, IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CWia,
MMIIYJIbC T€JIa, KNHETUYECKAsl DHEPrus, NOTCHLMAIbHAs JHEPIUs, MEXaHU4eCKas
paboTa, MexaHM4YecKass MOIIHOCTh, MpPH OINKWCAHUM MPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICT HCIOJb3YEMBIX BEIWYMH, HUX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUYUHY C JAPYTUMHU
BEJIMYNHAMU;

ONMCHIBATh M3YyYECHHBIE TEIUUIOBBIE CBOMCTBA TEN M TEIUIOBBIE SBIICHMS,
UCTIONB3ysl (DU3MYECKHE BEJIMYMHBL: JaBJICHUE Tra3a, TeMIeparypa, CpeaHss
KUHETUYECKasi DHEPrus XaOTUYECKOr0 JIBUKEHUSA MOJIEKYJI, CPEIHEKBaApaTUYHASL
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHsA »Heprus, padoTa rasa,
KOA(POUIIMEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOIO JBHUraTess; HpH OMNHMCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUYECKUH CMBICI MCHOJb3YEMbIX BEJIWYMH, HX
000O3HAUEHUs W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(u3nYEeCKyI0 BEJIMYUHY C IPYTUMU BEIUUUHAM;

ONMCBHIBATH U3YYECHHBIEC HIIEKTPUUECKUE CBOWCTBA BEIIECTBA U MIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUYMHBL: AJIEKTPUUECKUIN 3aps,
JJIEKTPUYECKOE I10J1€, HAMPSHKEHHOCTD I10JIs, MOTCHIMAJ, PA3HOCTh ITOTEHIMAJIOB;
Opy ONHWCAHUM TPABUIBHO TPaKTOBAaTh (PU3WYECKUI CMBICI HCIOIb3yEMBIX
BEJIUYMH, MX OOO3HAYEHUS M EJIMHHULIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOILIUE
JaHHYIO (PU3MYECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3MUECKHE
3aKOHBI U NIPUHIMIIBL: 3aKOH BCeMUPHOTO TAroreHus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpPAaHEHUsT MEXaHWYECKOM OHHEPruU, 3aKOH COXPAaHEHUs HMIIYJIbCa,
IPUHLUIT CYNEPHO3UIMU CHUJI, INPUHIMII PABHOIPABUS WHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHMUSA BEIIECTBA, a30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOU DHEPTUM TEIUIOBOTO ABUKEHMS MOJIEKYII C
aOCOIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHUs
ANIEKTPUYECKOro 3apsiaa, 3akoH KysoHa, Hpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyYIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCIOBUS (TPaHMIIB,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuydarh yCJIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B
MOBCEHEBHOM >KH3HM;

BBIMIOJHATh AKCHEPUMEHTHI MO HCCIEAOBAHUIO (U3NYECKUX SIBICHUM H
MIPOLIECCOB C HCIOJB30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHHH, MPU 3TOM
dbopMmynupoBath MpobiieMy/3aayy M TUIOTE3y Y4eOHOTO HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO O00O0pY/I0OBaHUS, MPOBOAUTH OIBIT U
bopMyIUpOBAThH BBIBOJIHI,

OCYUIECTBJISITh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHUH, [IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U MCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKHU NOTPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBaTh  3aBUCUMOCTU  MEXIy  (PU3NYECKUMHU  BEJIUYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUHM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCcHpOBaTh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTU (PU3NYECKUX BEIUYHMH B
BUI€ TaOnuIl U TpaduKoOB, AeJaTh BBIBOABI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U IMPOEKTHOU
JEeSATEIbHOCTH C HMCHOJB30BAHHEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOIO
o0opyI0BaHus;

pemarh pacuéTHblE 3a7a4d C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCTOJb3Yys (PU3NUYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJlM3a YCJIOBUS 3a/1a4M
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHATh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HE0OXoAMMBIE JJIA €€ PElIeHMs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJy4YE€HHOTO 3HaueHUs! (PU3NYECKOI BEIMUUHBI;

penaTh KaueCTBEHHBIE 3a1a4l: BBICTPAUBATh JIOTUYECKH HEITPOTHUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C ONOpPOM HA H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
dbu3uYecKue SBICHUS,;

UCIOJIb30BATh Opd  pellleHud  y4eOHBIX  3aJady  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y TIPEJICTaBIICHUs YYeOHOW U HAyYHO-TIOMYJISIPHON MH(OpMAIUH, TIOTyYSHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyro HH(OPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOM KU3HU
i obecriedeHust 0€30MacHOCTH MPHU OOpAIlEHUH C IPUOOPAMU U TEXHUIECKUMHU



YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOIIOEHUS HOPM IKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTathb B TpYIINE C BHIIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYNIbl, PAUMOHAIBHO paCHpeNeNsiTh OO0S3aHHOCTU U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHJAAPTHBIX CUTYyaIlUsX, aICKBAaTHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYNIIbI B PELICHUE paCCMATPUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIIOJECH, LIEJOCTHOCTh M E€IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJIETeH:
TOYEUHBIN AIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbI UCTOYHHUK CBETA, SCpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO f]pa IMpU pPElICHUU (PU3NYECKHX
3a1ag;

pacrno3HaBaTh (U3MUYECKHE SIBJICHUS (TIPOIECChI) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU W KBAHTOBOUW (DU3UKU: AJIEKTPUUECKasi IPOBOJUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, OJJICKTPOMAarHuTHas WHIYKUMs, JEUCTBUE MArHUTHOTO TIOJs Ha
MPOBOAHUK C TOKOM W JBWXKYIIUMCS 3apsii, AJICKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, MNPSIMOJIMHENHOE PacCIpOCTPAHEHUE CBETa, OTPAKECHHUE, MPEIOMIICHHUE,
uHTeppepeHus, audpakuus W TOJApU3AlMs  CBETa, JUCIEPCUS CBETa,
dboTornekTpuueckuit 3pdext (potoaddexT), cBeTOBOE AaBlIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs
PaINOAKTUBHOCTB;

ONMUCHIBATh M3YYEHHbIC CBOWCTBA BELIECTBA (BJIEKTPUYECKUE, MArHUTHBIE,
ONTUYECKHE,  AJIEKTPUYECKYI0  MPOBOJMMOCTh  PA3JIUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJIGHUS (MPOIECCHI), MCMOJIb3ys (PU3UYECKUE BEITMYMHBI:
ANEKTPUYECKUM 3apsill, CHJIA TOKA, AJIEKTPUUYECKOE HAIPSIKEHHUE, BJIEKTPUUECKOE
COTIPOTUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIAs CUia, paboTa TOKa,
MHJYKIIUST MarHUTHOrO MoJisi, cwia Awmmepa, cuia JlopeHua, MHAYKTUBHOCTH
KATYIIKH, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJied, MEPUOoJ U YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CHiIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsiHUE U
ONTHYECKasl CWJIa JIMH3BI, TIPU OMHCAHUHM TPABWJIBHO TPAKTOBATh (PH3NUECKUN
CMBICJ HCIOJb3YEMbIX BEJIMYMH, MX OOO3HAY€HUSI WU €IAUHUIIBI, YKa3bIBaTh
dopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJIMYMHAMMU;



ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIHOJIb3YS
(du3nUecKre BEIMYMUHBI: CKOPOCTHh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SI7IEpP, TPU OINMCAHUU TPABWIBHO TPAKTOBATh (PU3WYECKUA CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHHUs U E€JIMHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOIME JIaHHYI0 (U3MYECKYI0 BEJIUYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHUCIISITH 3HAYCHUE (PU3MUECKON BEIMUNHBI,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUe
3aKOHBI M MPUHIUIBL 3aK0H OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapalieIbHOrO
COCIMHEHUS TPOBOJHUKOB, 3aKoH Jlkoyns—JleHna, 3aKoH 3JIEKTPOMArHUTHOU
WHAYKIIUHU, 3aKOH MPSIMOJUHEHHOTO PacHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE OWHINTeHHa /st doTodrddexra,
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsifa, 3aKOH COXpAaHEHHs MacCOBOTO 4YHcla, mocTynatsl bopa,
3aKOH PaJIMOAKTHUBHOTO pacmnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHUIBI, OOJIACTH)
MIPUMEHUMOCTH;

OTIpEICIISITh HAIIPaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TIOJIS POBOTHUAKA
C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHa;

CTPOUTh W OIHKCHIBaTh H300paKEHUE, CO37aBAaEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HWCCIEAOBAHUIO (PU3UYECKHUX SIBJICHUN U
MPOIIECCOB C HMCIOJB30BAaHWEM NPSIMBIX W KOCBEHHBIX H3MEPEHHIA: MPH 3TOM
dbopmynupoBath mpobiieMy/3aadyy MW TUIOTE3Y Y4YEOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO OO0OpYAOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYHIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEJIUYHH, TIPH
3TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS W HMCIOJb30BaTh H3BECTHHIC
METO/IbI OLIEHKHU IOTPELUIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCIHOJb30BAaHUEM
NPSMBIX HM3MEPEHUMN: MpPU DTOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BUC TAOJHUIl U
rpaduKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM UCCIICOBAHMS,

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAHUM B
pamMkKax y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W TPOEKTHOM
JESATETPHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyIOBaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIETbIo,
UCTOJIb3Ysl PU3NUYECKHE 3aKOHbBI M IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1auu



BbIOMpaTh (PU3NUECKYIO MOJENb, BBIACHATh (DPU3MUECKUE BEIUYMHBI U (HOPMYIIbL,
HEO0OXOAMMBIE I €€ PEIIeHHs, MPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJIyY€HHOTO 3HAUeHUS (PU3UYECKON BEINYUHBI,

pemaTh Ka4eCTBEHHBIE 3a/1a4U: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUUBYIO
LETIOYKY PACCYXKIECHHM C ONOPOM Ha WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sBICHMS;

UCII0JIb30BAaTh Opd  pelleHud  y4eOHBIX  33Jady  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTABJICHUS y4eOHOU U HAYUHO-TIOMYJISIPHOM HH(DOpMAINK, TOTy4YEeHHOU 13

pa3IUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJy4aeMylo HHPOpMaLUIO;

OOBSICHATh MPUHLMIBl JEHCTBUA MallMH, HOPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3nuyaTh YCIOBHS UX O€30MMACHOTO HUCIIOJIb30BAHUS B MOBCEAHEBHOM
KU3HY;

INPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B IOBCEIHEBHOW >KU3HU
i obecrieyeHus: 6€30MacHOCTU MPU OO0paILEHUH C MPUOOpPaMH U TEXHUYECKUMU
yCTPOMCTBAMH, JUIsI COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

paboTarb B TIpYINNE C BBINOJIHEHUEM pa3JIMYHBIX COLHUAIbHBIX PpOJEH,
IUIAaHUPOBaTh pPabOTy TPyNMbl, PALMOHAIBHO paCHpenesTh OO0S3aHHOCTH U
IJIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, al€KBATHO OLICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccMaTpUBAEMOM POOJIEMBI.
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