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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usnuke 06a30BOT0 YpPOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOXKEHUW M TPEOOBAHMI K pe3ysbTaram
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHON Mporpammel, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€rom (¢enepanbHON pabodeil MmporpaMMbl BOCHHUTAHHS U
KOHIIENIINK TpenojaBaHus ydeOHoro npeamera «Dusuka» B 00pa3zoBaTelbHBIX
OpraHu3anusax Pocculickon Oenepanun, peATU3YIOLINX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepxanue mnporpamMmbl MO (U3MKE HampaBlieHO Ha (GOpPMHPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyuvarommxca 10-11 kiaccoB mnpu
oOyueHuu ux Qu3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
oOy4eHMs, a TaKXKE YUYUTHIBAET HEOOXOAMMOCTb peah3alii MEKIPEIMETHBIX
CBs3e (DUMBMKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH IpeaMeramu. B Hel
OTIPE/IETISIOTCS OCHOBHBIE LIEIM M3Y4YEHHs] (PU3UKU HA YPOBHE CpEIHEro OOLIEero
oOpa3oBaHus, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUSI Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3nKe BKIHOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTATHI OCBOCHMS Kypca Pu3nku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeaMera «Pu3nka» 1o rogam o0ydeHusl.

®du3nka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIal B CUCTEMY
3HaHMM 00 okpysxaroriem Mupe. IIIKonpHbIN Kypc (HU3UKH — CUCTEMOOOPa3yIOIINiA
JUISL €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJIBKY (pU3MYecKre 3aKOHbBI
JexaT B OCHOBE IIPOIIECCOB U SIBIICHHM, H3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dbu3nyeckoir reorpadueir uW actpoHomueid. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHrue  (U3MYECKUX 3HAHUW  ONpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IMOJIy4YEHUS HOBBIX MAaTe€pHalOB C 33JaHHBIMA CBOMCTBAMU WM JPYTHX.
W3ydyenne ¢Gu3MKH BHOCUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHME €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydaroImmxcsa, B (HOPMUPOBAHHE YMEHUN MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BHINIOJIHEHUH UMH Y4eOHBIX HCCIIEOBAaHUM.

B ocHoBy kypca ¢u3uKM 1S YpPOBHsS cpeaHero oOmiero oOpa3oBaHMs
NOJIOKEH PAO UACH, KOTOpPbIE MOYKHO pPacCMaTpuBaTh KaK IPUHLUIIBI €ro
MOCTPOCHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEpLIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3fesioB (PM3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEILIECTBE U
ToJI€.

Hoesa eymanumapuzayuu. EE peanuzanusi mpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M pPa3BUTHUS
¢u3uKkn Cc pa3BUTHEM OOIIECTBA, a Takke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaouoii  nanpaenrennocmu. Kypc @usuku npeamnoiaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
M3y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIECHUSA 3JIEMEHTOB
COJEpKaHUsS, TMOCBSIIEHHBIX OJKOJOTUYECKUM MpoOeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takxke 00CYyXJIeHUs
po0JieM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U YKOJIOTMUECKONW 0€30MacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEJHEro OOIIero
oOpa3oBaHusl SABJISAIOTCS (u3uueckue teopuu ((HhopMHpoOBaHHE MPEIACTABICHUN O
CTPYKTYype MOCTpOoeHUs: GU3NYECKON Teopuu, posid (HyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpPaHULAX
MPUMEHUMOCTH TEOpUHM, JId OIKCAHUS €CTECTBEHHO-HAy4YHBIX SIBICHUH U
IIPOIIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKHU pealln3yeTcsl MpPexse
BCEro 3a CYET OpPraHM3alMU SKCIEPUMEHTAIBHON JEsTeIbHOCTH O0YyYaroUIXCs.
Jis  Ga3oBoro ypoBHSI Kypca (U3MKM — OTO HCHOJIB30BAHHE CHCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpBIE B MporpaMme no (u3uke 00beIWHEHBI B OOLIUI CIHUCOK yYEHUYECKHX
MpakTU4YecKux padboT. Brijenenne B yka3zaHHOM mepeyHe JabopaTOpHBIX padoT,
OPOBOJMMBIX JUISI KOHTPOJS UM OLEHKH, OCYIIECTBISECTCS y4YaCTHUKaMU
0o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHanleHus: kaOunera ¢Qusuku. Ilpm sToM obecreynBaeTcsl  OBJaJICHUE
OOy4arolMMHUCST YMEHUSIMU NPOBOJAUTH KOCBEHHBIE H3MEPEHUS, HCCIEeIO0BaHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH M TOCTAHOBKY OIBITOB IO TPOBEPKE
MPEJI0KEHHBIX TUIIOTES.

bonpiioe BHUMaHWE yAENAETCS PELIEHUI0 PAaCYETHBIX W KaueCTBEHHBIX
3anad. [Ipy 3TOM I pacd€THBIX 3a1ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJlaHHOM (PU3UUECKON MOJIENbIO, TO3BOJISIFOIINE MPUMEHSTh U3yYCHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO pasjeia Kypca, TaKk U HHTETPUPYS 3HAHHS U3
pa3HbBIX pa3nesnioB. [ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs HA
00BbsICHEHHE TpOTEeKaHUs (U3MUECKUX SIBICHUW W TPOLECCOB B OKpYyXkarolen
KU3HHU, Tpelyrolue BbIOOpa (PuU3MUECKON MoOAeNu JUisi CUTyallud NPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanmsimu DPIOC COO « wmarepuagbHO-
TEXHUYECKOMY OOecreyeHn0 ydeOHOro rpoiiecca 0a30BBIi YpPOBEHb Kypca
(hU3UKN HA YPOBHE CpeHEro o0IIero o0pa3oBaHus JIOJHKEH U3YU4aThCsl B YCIOBUIX
MPEAMETHOrO0 KaOWHeTa (M3MKM WIA B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
NPEIMETOB E€CTECTBEHHO-HAYYHOTrO LuKiIa. B kabunere (u3MKU HOHKHO OBITH
HeoOXoIUMOe JlabopaTopHOE OO0OpYyJOBaHME /IS BBIMOJHEHUS YKa3aHHBIX B
nporpamme 1o Qu3uKe YICHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPAIIMOHHOE
o0opyI0BaHUE.

JleMoHcTpalluoHHOE 00opy0oBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHeurMBaeT MOCTAaHOBKY
MEePEUYNCICHHbIX B TMporpamMMe 10 (U3MKE KITIOYEBBIX JAEMOHCTpAIUNA s
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHUHA U  TPOLIECCOB, OMIHUPUYECKUX H
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopatopHoe 00OpyJOBaHHE [JIi YYCHUYECKUX MPAKTHUYECKUX pabdoT
dbopMupyeTcss B BHIE€ TEMAaTHYECKHMX KOMILJIEKTOB M OOeCreuMBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. Temarnueckue KOMILUIEKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCTIOJIb30BaHUU aHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENbHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOpUid.

OCHOBHBIMHU 1IEJIIMH M3y4€HUs PU3KUKHU B O0IIIEM 00pa30BaHUU SIBIISIOTCS:

e (QopmupoBaHue HHTEpeca M CTPEMJICHHUS OOYy4YalOIIUXCA K HAyYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaTbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

e pa3BUTHE MPEICTABICHUI O HAYYHOM METOJE MO3HaHUs U (popMHpOBaHHE
MCCIIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

e (opMHupOBaHME HAYYHOIO MHPOBO33PEHUS KaK pe3ysibTaTa H3y4YEeHHUSA
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUU OOBACHATH SABJICHHUS C HCIHOJIb30BAaHUEM
bu3nyeCKnX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O POy (U3MKU JJIST Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHue 3TuX 1eneid 00ecreurnBaeTcsl peuieHueM CIeayIoluX 3a1a4 B

MpoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:



e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 001mux buznYecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, D3JIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY W
AJIIEMEHTBI aCTPO(PU3UKH;

e (QopmupoBaHuMe yMEHHI TPUMEHATH TEOPETUUYECKUE 3HAHWS IS
oObsicCHeHUs (PU3MYECKUX SBICHUH B TNPUPOAEC U IS TNPUHATUA
MPAKTUYECKUX PELICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pELICHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
bu3nueckoil MOAENbI0, 3a/]ad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3faHue (pU3NYECKor MOJIEIIU, aIeKBATHON YCIIOBUAM 3a/1a4u;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIBLHOTO IUJIAHUPOBAHUS W TPOBEIICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a U HMHTEpIpeTanuu UHbOpMaIi,
OTpPEIENICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JAaHUE YCJIOBUU JUIA PAa3BUTHsS YMEHUHN IPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEAHETO OOIIETO
obOpazoBanus oTBoauTcst 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B He/IEIN0), B
11 xmacce — 68 yacoB (2 yaca B HEJETIIO).

[Ipennaraempiii B mporpamMme no (U3MKE MEpeueHb JIabopaTOpPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJOBAaHHBIM, YYHTENb JeliaeT BHIOOD
NPOBEJICHUS JIaDOpaTOPHBIX PAOOT M OMNBITOB C YYETOM HWHIUBUIYATIbHBIX
0COOCHHOCTEHN 00yJaroIuXCs.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUSA

®dusnka — Hayka o npupoje. HayuHble MeTOABI NO3HAHUS OKPYXKAOLIErO
Mupa. Ponp OSKCrepuMeHTa M TEOpUM B IMPOLECCE MO3HAHUA MPUPOJBL.
DKCIepuMEHT B (pU3HKe.

MopenupoBanue (U3MYECKUX SIBICHUNA M TpoueccoB. HayuHble TUmoTe3bl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponp u mMecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHOW HAyYHON KapTHHBI
MHPA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AnanoroBele M LUQPOBbIE M3MEPUTENBHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JaT4YHKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHrne. OTHOCUTEILHOCTh MEXAaHUYECKOTO JIBUIKECHHS.
Cucrema otcuéra. TpaekTopus.

[lepemenienue, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOpPEHUE MATEPUATBbHOW TOYKH, MX NPOEKIMM HA OCHU CHUCTEMbl KOOpJWHAT.
CnoxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOIMHEHHOE nBmwkKeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EPEMEIICHUS
MaTepuaabHONW TOYKH OT BPEMEHHU.

CBoOoaHOe najieHue. Y CKOpeHue CBOOOIHOTO MaJeHHUS.

KpuBonuuennoe  nBmkeHue. JIBUKEHHME  MaTepHaJIbHOM TOYKH IO
OKPYHOCTH C ITOCTOSIHHOM 110 MOAYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAs
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckne YCTpOWCTBA U TMPAKTUYECKOE IMPHUMEHEHHE: CIHUIOMETD,
JIBH>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE MTEPEIAuH.

Llemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHUS.

[IpeoOpazoBaHue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmkenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJACHUS.

Hanpagnenue ckopocTy pu JABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yueHne HEpaBHOMEPHOTO JABHKEHHUS C LIEJIBIO OMPEICICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY IIyTAMH, IPOMJICHHBIMU TEJIOM 3a
NOCJIEIOBATENbHBIE PABHBIE MPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenue nBuKEHUs MIapyKa B BI3KOU JKUIKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunmun  otHocutenvHOocTH  [ammnes.  IlepBeii  3akoH  HbroroHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cwi. Bropoit 3akon HeroToHa
JUIS. MATEPUATIbHOW TOUKU. TpeTnii 3akoH HbroTOHA 111 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtsiaroreHud. Cuma Tspkectu. IlepBas kocMmuyeckas
CKOPOCTBb.

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

Tpenue. Buasl Tpenus (okosi, CkobxeHus1, kauenus ). Cuna tpenusi. Cyxoe
tperue. Cuiia TPeHUsSI CKOJIBKEHUS U cuia TpeHus nokos. KoadduimeHnt tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TEJA B AKUJIKOCTH WIIN ra3e.

[ToctynarenbHOE 1 BpallaTebHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpauieHus. llmedo cuibl. YcnoBus
paBHOBECHS TBEPIIOTO TEA.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBneHne nHepLuu.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIIMNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CiioxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMalvu.

HesecomocTs. Bec Tena npu yCkOpeHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

N3ydenne nBuxeHust Opycka 1o HaKJIOHHOM IJIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CWII YIIPYTOCTH, BO3HHMKAIOIIMX B IPYKUHE U
pe3uHOBOM 00pasIie, oT ux aedopMaliiH.

HccnenoBanue ycioBHM pPaBHOBECHST TBEPAOTO TeEla, HMEIOIIETO OCh
BpaICHUS.

Tema 3. 3aKkouvl coxpanenus 6 Mexanuke

Nmnynbc MarepuaibHOW TOUYKHM (Te€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMiynbC cuiibl 1 U3MEHEHHE HUMITyJIbCa Teja. 3aKOH COXPAHEHHS HMITYJIbCa.
PeakTuBHOE BHKEHUE.

Pabota cuiibl. MOIIHOCTH CHJIBL.

Kunernueckass sHeprusi MarepualbHOW TOUKU. Teopema 00 HU3MEHEHHH
KWUHETHYECKON YHEPTHH.

[ToreHumanbHas DHEPIHUsl. [ToreHumanbHas DHEPIUs yIIpYyro
nepopMuUpoBaHHOM  mpykuHbl. [loTeHIManpHass  SHeprust Tena  BOJIU3M
MTOBEPXHOCTH 3€MJIH.

[loTeHumanbHple W HENOTEHIMalbHble  cuibl.  CBs3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C W3MEHEHUEM MEXaHMYECKOM JHEPIUM CHUCTEMBI TEll.
3aKOH COXPAaHEHMsI MEXaHUUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOIED,
IIPY’>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE OBMKEHUE.

[lepexo NOTEHUIHAIBHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne abCOIOTHO HEYNPYTOro yapa ¢ IOMOIIbIO IBYX OJAMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue B3 pabOThI CUJIBI C U3BMEHEHUEM MEXaHUYECKOW 3HEPIUU
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Pasznea 3. MoaekyaspHas ¢pusuka 1 TEpMOIMHAMHUKA
Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysua. Xapaktep IBUKEHUS U
B3aMMOJCUCTBUS 4YacTUL[ BeleCcTBA. Moaenu CTpPOEHUs Ta30B, XUJIKOCTEH H
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mmepsbl Mosiekyil. KonunuectBo BemiectBa. [TocTtosiHHas ABoraapo.

TermoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama temneparyp
Llenbcus.



Mopens  upeanpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOpUH HACAIbHOrO raza. AOCONIOTHAs TeMIeparypa Kak Mmepa
CpeIHEN KWHETHYECKOM SHEpPruy TEIUIOBOrO JBMKEHUs uvacTul rasza. Illkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHHe MeHnneneesa—Knanenpona.
3akoH JlanmpToHa. M3omporeccsl B UACaILHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mnpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHudyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOUINE TUCKPETHOE CTPOCHHE BELIECTBA, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COETUHEHUII.

OmnpiTel 10 MU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBHKEHHUS.

Mopaens onbita IlTepHa.

OnbIThI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBUS.

Mopaenb, WIOCTpUpyomias IpUupoay AaBiICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOUIUE ypPaBHEHUE COCTOSHUS HUJCAIBHOTO Trasa,
M30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenne mMaccel BO3yXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE WM3MEpPEHMI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY MapaMeTpamMu COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHaMuueckasi cucremMa. BHYTpEHHsISI SHEpPrusi TEPMOJAMHAMUYECKON
CUCTEMBI U crioco0bl e€ n3meHeHus. KonnuecTBo Temnotsl u pabora. BHyTpeHHss
DHEpPrusi  OAHOATOMHOrO  HWJEaJbHOrO0  rasa. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHAs TEIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH NpH TEMIONepeaye.

[lonsitue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoi#t 3akon TepmoanHamMuku. HeoOpaTuMoCTh TPOILIECCOB B MPHUPOJIE.

TerutoBbie MamyHbL. [[pUHIANBI TEUCTBUS TEIUIOBBIX MAIIUH.
[IpeoOpazoBanusi 3HEpruv B TEIIOBbIX MamuHax. KoadduiueHt monae3Horo
nerictBus TerioBod MammHbL [uka KapHo m ero ko3g@HIIMEHT IOJIE3HOTO
JEUCTBUSA. DKOJIOTUYECKHE MPOOIEMBI TETIOAHEPTETUKH.



TexHuueckue YCTPOMCTBA M MPAKTUUYECKOE TMPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIHOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruM Tella MPHU COBEPIICHUU PaOOTHI: BBUIET
mpoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue sgupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpAIIs).

N3meHenue BHyTpeHHEH sHeprun (TeMIiepaTyphl) Teja Mpu TeIionepeaye.

OnelIT 1mo aanabaTHOMY paCHIMPEHUI0 BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHUsl, PEAKTUBHOIO
JBUTATEISL.

Yuenuueckuii sxcnepumenm, 1ab6opamopusle pabomsl

N3mepenue yaenbHON TEIUIOEMKOCTH.

Tema 3. Azcpecamnivie cocmoanusa eeuyecmea. Pazosvie nepexoovl

[Tapoo6pa3oBanue u koHaeHcamnus. VMcmnapenune u kuneHue. AOCONMIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHbId map. YaelbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHS OT JIaBJICHUSI.

TBépnoe Teno. Kpucraimuueckue u amopgHbie Tesna. AHU30TPOIKS CBONCTB
kpuctaiuioB. Kuakue kpuctaimisl. CoBpeMmeHHble Marepuaibl. [lnaBienune u
KpUCTaIM3anus. Y nenpHas Tersiora miasieHus. Cyonumanms.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHu4yeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaTIOPUMETP, TEXHOJOTUHU MOIYUYECHHUS] COBPEMEHHBIX MATEpPHUAIIOB, B
TOM YHUCJIE HAHOMAaTEepUaJOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

Crioco0Obl U3MepeHUs BIaKHOCTH.

HaGnronenue HarpeBanust  MIaBJIeHUsT KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpalnus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomsl

N3mepenre OTHOCUTENBHON BIAXHOCTH BO31yXa.

Pa3nen 4. JiekTpoauHaMHuKa
Tema 1. Inekmpocmamuxa
OneKkTpu3aums Tel. OJEKTPUYECKH 3apsan. JBa Buaa 3IEKTPUUYECKHUX
3apsAa0B. IIpOBOJHUKH, TUANIEKTPUKHM U TOJYHPOBOAHUKU. 3aKOH COXpaHEHUS
AIEKTPUYECKOr0 3apsiaa.
BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHbIl 3JIEKTPUUECKUN 3aps/l.
DnekTpuueckoe nose. Hanpssk€HHOCTD dieKTpudeckoro nosist. ITpuHiun



CYyNEPIO3ULHAN 3JIEKTPUUYECKUX MOJIeH. JIMHNM HAnpsSKEHHOCTH SJIEKTPUYECKOTO
TIOJISL.

PaGora cun  oamekrpocratmueckoro  moina.  [lorennman.  PasHocTh
noTeHUMANoB. [IpOBOAHMKM M JAUDIIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
Jlupnexktpruyeckass MPOHULAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DNeKTpOEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHJIEHCATOPA.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHYECKasi 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYUHBIN OPUHTED.

Llemoncmpayuu

Y CTpONCTBO M IPUHLIAI IEUCTBUS DIEKTPOMETPA.

B3aumopericTBre HARIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE MOJIE 3aPSAKEHHBIX TEN.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTpPOCTaTUYECKAs 3aIIUTA.

JIMPAEKTPUKH B 3IIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOTO KOHAEHcaTopa OT IUIONIAIU
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JTUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHJIEHCATOoPa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONEKTPUYECKU TOK. YCIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuna toka. [locTosIHHBIHN TOK.

Hanpspxenue. 3akon OMa Ji1st y4acTKa LEMu.

DNIEKTPUYECKOE COINPOTHUBIICHUE. YEIBHOE CONPOTHBIICHUE BELIECTBA.
ITocnenoBaTenpHOE, TapaIeNIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOJHUKOB.

Pabora snektpuuyeckoro Toka. 3akoH JDxoyns—Jlenma.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABUKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHUKA TOKA.
3axon Oma /15 TOJIHOM (3aMKHYTOH) aniekTprudeckoi rienu. KopoTtkoe
3aMbIKaHUE.

ONEeKTpOHHAsl  MPOBOAMMOCTH  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemMIepaTypbl. CBEpXIpOBOUMOCTb.

DIIEKTPUUECKUM TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TomynpoBoAHUKH. CobcTBeHHAS 151 MpUMECHAast ITPOBOAUMOCTD
oJIynpoBogHUKOB. CBocTBa p—n-niepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHii TOK B pacTBOpax M  paciulaBaXx  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIIN3.



DJIEeKTpUUECKUM TOK B Trazax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Liazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJIBTMETP, pEOCTaT, HUCTOYHUKH TOKa, »OJEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTENIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JAUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN U0/, TAThBAHUKA.

Llemoncmpayuu

N3MepeHue cuiibl TOKa U HaIPSKEHUS.

3aBUCUMOCTb COMPOTUBIICHUS TUIUHIPUUECKUX TPOBOAHUKOB OT JIJIUHBI,
IUIOILAIN MTONIEPEYHOTO CEYEHUs U MaTepHaa.

CmenmaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wu3MepeHHe SIeKTpOABMXKYIIEW cuibl. KopoTkoe 3amMblkaHue
raJbBaHMYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONMPOTUBIICHHUS.

3aBUCHUMOCTh CONPOTUBIICHUSI METAIIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psx U IpOBOAUMOCTS BO31yXa.

OIHOCTOPOHHSISI TPOBOAUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1ab6opamopusle pabomsl

N3ydeHne cMemaHHOro COEIMHEHUS] PE3UCTOPOB.

N3MmepeHue 3JIeKTPOABUKYIIEH CUIbl MCTOYHMKA TOKA U €r0 BHYTPEHHEIO
CONPOTUBIICHUS.

Habmnronenue anekrponusa.

MexnpeaMeTHble CBSI3U

N3yuenune kypca ¢usnku 6a3oBoro ypoBHs B 10 kiacce OCYIIECTBISIETCS C
y4ETOM COJICP)KATENIbHBIX MEXIPEJAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsimus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOII0/ICHHE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MO/IETh, U3BMEPECHUE.

Mamemamuka: pelieHue CUCTEMBbl ypaBHEHUM, JMHEWHas (yHKLMS,
napaboa, runepOosna, ux rpauKu ¥ CBOHWCTBA, TPUTOHOMETPUYECKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIMU Ha OCHU KOOPAUHAT, CII0’KEHHE BEKTOPOB.

buonocusn: mexanndeckoe ABUXKEHUE B XKMBOW mpupoje, nuddysus, ocMoc,
TEIMJIO00MEH KUBBIX OPTraHWU3MOB (BHJIBI TEIJIONEPEavH, TETUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B AKUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAcCa, TEIJIOBBIE CBOMCTBA TBEPBIX TEN, )KUIAKOCTEN U



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs JUCCOLUALIMS,
raJibBaHUKA.

l'eoepaghus: B1aXXHOCTH BO31IyXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET U JpYyrue), IBUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOrHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYECHHUS] COBPEMEHHBIX MATEpHAIOB, B TOM YHCJIE HAaHOMAaTEpHAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTAaTUYECKAsl 3allMTa, 3a3eMJICHUE DJIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBI IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuodOpkI,
AIEKTPOOCBETUTENBHBIE TPUOOPHI, FATbBAHUKA.

11 KITACC

Paznen 4. DiaekTpoanHaMmnKa

Tema 3. Macnummnoe none. I1eKmpomacHumMHas UHOYKUUs

[ToctostHHble  MarHuThl.  B3anmoaeHCTBHME  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuWHAYKUMH. [lpuHIMnD cyneprno3uuuu
MAarHUTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NMHUI MarHUTHOU
UHIYKIHH MOJIs IOCTOSIHHBIX MAarHUTOB.

MarautHOoe 1OJ€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH WHIYKUWAH
MAarHMTHOTO MOJIsl JJWHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOIO KOJBIEBOIO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoaerctBue npoBOAHUKOB C
TOKOM.

Cuita Amnepa, €€ MOIyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HanIpaBJIeHUE. [|BH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJJTHOPOJTHOM MarHUTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBneHne DJIEKTPOMAarHUTHOM WHAYKOMHU. [lOTOK BEKTOpa MarHMTHOM
UHIYKIUU. OJIEKTPOJBIXKYINAA CWIA MHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykunn dapanes.

BuxpeBoe nsnektpudeckoe moje. IDICKTPOABWKYILAS CHIA HUHAYKIUU B
IIPOBOJAHUKE, IBMKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTMBHOCTE.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYIIAS — CHJA
CaMOMHAYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckre yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHbBIC
MAarHMThl, BJIEKTPOMArHUTHI, SJIECKTPOABUIATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHUIL], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIiT Dpcrena.

OTKJIOHEHHE NEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JInHMYA MHIYKIMU MAarHUTHOTO MOJIS.

BzaumopeiicTBUe ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJICKTPOJIUTA.

SIBiIeHUE PIEKTPOMArHUTHOW UHYKIIUH.

[Ipasuo Jlenua.

3aBHUCUMOCTD AJICKTPOABIKYILEH CHIIbI MHIYKIIMA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBrieHME CaMOUHYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3ydyeHrne MarHuTHOTO TOJISl KATyIIKH C TOKOM.

HccnenoBanue neicTBUA MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBI€HUS 3JIEKTPOMArHUTHON MHIYKIUH.

Paspnes S. KosieOanusi ¥ BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbLE KOJ1eOAHUS

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUSI.
['apmonunyeckue konebanus. [lepuon, vacrora, ammuutyaa u ¢asza kojieOaHUH.
[IpyXuHHBIN MasTHUK. MaremMaTU4ecKuil MasTHUK. YpaBHEHHE TapMOHHYECKUX
kosebanwmii. [IpeBpareHne sHepruu Mpyu TapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHPHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHS MEXKIy MEXaHHYEeCKUMHU U
AIEKTPOMAarHUTHEIMU KoJjieOanusiMu. @dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPI'uM B UJ€aTbHOM KoJie0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromux KojgeOaHusX. BeIHYK/IeHHbIE MEXaHUUECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

Ilepemennpiii  TOK. CUHYyCOMAQJIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOI0 TOKAa. AMIUIMTYAHOE M JCHCTBYIOIIEE 3HAYCHUE CHUJIBI TOKa U
HaIPsIKEHUS.

Tpancopmarop. [IpousBoacTBo, nepenaya U NOTPeOICHUE ANEKTPUUECKOU
SHEpPryuU. JKOJIOTUYECKHUE PUCKH MPU MPOU3BOACTBE JIIEKTposHeprun. KympTypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHu4yeckre yYCTpOWCTBAa W MPAKTUUYECKOE IMPUMEHEHUE: SIEKTPUUYECKUN
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHUM JICKTPOIIepeIay.

Llemoncmpayuu

UccnenoBanne mapameTpoB KojaeOaTenbHON CUCTeMbl (MPYKUHHBIA WA
MaTEeMaTUYECKUN MaITHHK).



Habmronenue 3aryxaromumx KojeOaHui.

UccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habnronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEIMHEHMHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUY AJIEKTPOIIepEaauH.

Yyenuueckuii sxcnepumenm, 1ab6opamopusle pabomsl

HccnenoBanne 3aBUCMMOCTH MEpUOJIa MajbIX KoyiebaHUM rpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnepoBanue IMEPEMEHHOTO0 TOKa B LENM W3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOIHbL

MexaHnueckue BOJHBI, ycioBUsL pacnpoctpaneHus. llepuon. CkopocTb
pacnpocTpaHeHuss W JUiMHa BOJIHBL. llomepeuHble W MPOAOJBHBIE BOJIHBI.
HNuTepdepeHius u AuPppakuus MEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. I'poMkocTh 3Byka. Beicota TOHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI MU3IYUYEHUS 3JE€KTPOMATHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anekTpomarauTHoil BosnHe. CBOWCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XE€HUE, MPEIOMIICHUE, Moaspu3anus, audpakus,
uHTeppepeHus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3ME€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUEe 3JEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIuOCBs3H U TeJeBUICHN. Paqnonokamnus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPELBI.

TexHu4yeckre yCTpPOWCTBA M MPAKTHUYECKOE TPUMEHEHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBAsl JIMAarHOCTHKAa B TEXHHUKE M MEIMIIMHE, pajaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Teleon, CBU-nieus.

Llemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJIOTHHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HaGnronenue orpakeHus: ¥ NpeaoOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMILTUTYI0M U
4acTOTOMN KOJeOaHUM.



HUccnegoBanne  CBOMCTB  DJEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
MpesIoMJICHUE, OIS pU3alus, AU paKiys, nHTephepeHITHs.

Tema 3. Onmuka

l'eomerpuueckas onruka. I[IpsAMoiMHENHHOE pPacHpOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu cBera. ToueyHbIi HICTOYHUK CBETA.

Otpaxkenne cBera. 3aKOHBI oTpakeHus cBeTa. [locTpoeHnne n3oOpaxkeHUM B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3akOHBI MpeIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbpI yros IOIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cBeta. LIBer.

ColOuparompie W pacceMBaromue JuH3bL. ToHkas JuH3a. DokycHoe
paccTosiHME W ONTHYECKash cujla TOHKOM JuH3bl. [locTpoenue wuzoOpaxkeHHil B
coOuparolux U paccerBarolmux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelWYEHUE,
JABAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuusi cera. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMIOMEHWS MAaKCHMYMOB W MHUHUMYMOB B HHTEpP(EpEeHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa cBera. JudpakimoHHas pemeérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMyMOB IIpU NaJE€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TUGPaKIUOHHYIO PEIIETKY.

[Tonapuszanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHME: OYKH, JIyIa,
doToamnmapat, TPOEKIIMOHHBIN ammapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Llemoncmpayuu

[IpsMOnMHENHOE pACIPOCTPAHEHHUE, OTPAKEHHWE M TNPEIOMIICHHE CBETA.
OnTuyeckue npuOOpsI.

[Tonnoe BHyTpeHHEE oTpaxkeHue. Mozaenb CBETOBOA.

HccnenoBanue cBOMCTB N300paXkeHU B JTMH3AX.

Mopenu MuKpocKomna, TeJIECKOna.

Habnronenune nuntepdepeHnu crera.

Habmronenune qudpakiuu cBera.

Hab6nronenue aucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[Tomyyenue cexkTpa ¢ MOMOIMIBIO AUGPAKIIUOHHON PEHIETKH.

HabGnronenue nonsipuzaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopusle pabomsl



N3mepenune nokaszarens nperoMIICHUS CTEKJIA.
UccnenoBanue cBOMCTB N300paXkeHU B TMH3AX.
HabGnronenue nucnepcuu ceera.

Paznen 6. OCHOBBI CIENUAIBbHOI TEOPUH OTHOCUTEJILHOCTH

I'panuupl  OPpUMEHUMOCTHM  KJAcCHYECKOW  MexaHukdu.  [locTymarsl
CIEIUAJIbBHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTU
CBETa B BAKyyM€, IPUHLHUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl € SHEPIUEN U UMITYJIbCOM PEISTUBUCTCKONW YaCTULbI. DHEPTHs
TIOKOS.

Paznea 7. KantoBas pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u 3HEprun GOTOHA C €r0 YaCTOTONH. DHEPTHUsI
Y UMITYJIbC (POTOHA.

OtkpsiTue U ucciaeaopanue gorodddexra. OnbiTel A. I'. CroneToBa. 3aKOHbI
dotoapdexra. YpaBuenue DiHmTeitHa 11d poTtodddexra. «KpacHas rpaHuna»
dhoTodddekra.

JaBnenne ceera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuyeckue yCTpONCTBA M MPAKTUUYECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTYNK, CoTHEUHAs! OaTapesi, CBETOAHMO/I.

Llemoncmpayuu

®otor(pdeKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeIHETO (GoTodddexra.

CBeTono.I.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -4aCTHIL.
[Lranerapnas mopens aroma. Ilocrymarel bopa. M3nydenue wu moriouieHue
(OTOHOB MpU MEPEXoj € aToMa C OJHOIO YPOBHS SHEPrUM Ha Jpyroil. Buibl
criekTpoB. CIEKTp YpOBHEU SHEPrUU aTOMa BOJIOPO/IA.

BosHoBBIE cBOMicTBaA yacTull. BonHel ne bpounsa. KopryckyisspHO-BOITHOBOM
Iy aJli3M.

CHOHTaHHOE Y BBIHYX/ICHHOE U3JTyUYCHUE.

TexHnueckne yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue muHeyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1ab6opamopusle pabomsl

Habntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIINE CJOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paauoaktTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paavoakTUBHOTO u3nydeHus. CoiictBa anbda-, Oera-, TramMMma-U3Iy4YEHUS.
Biusinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE NpoTOHAa W HelTpoHa. Hykionnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30tormnsi.

Anbda-pacnaa. DNEeKTpOHHBIM W TO3UTPOHHBIN Oera-pacmaa. ['amma-
U3JIy4eHHEe. 3aKOH paIMOaKTUBHOIO pacaja.

DHeprus CBs3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl siapa.

SnepHbie peakiuu. JleneHue u CUHTE3 sSaEp.

Anepnsiii peakrop. Tepmosinepusiii cunTe3. [IpoOiieMbl U MEpPCIIEKTHUBBI
AJIEPHOM SHEPTeTUKHU. JKOJOTUUYECKUE ACTIEKThI IEPHOM SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIUU AJIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTaIbHbIe B3aUMOJEHCTBUSA. EAMHCTBO pu3nyuecKkoi KapTUHBI MUPA.

TexHuueckue yCTpoUCTBA U NMPAKTUYECKOE NMPUMEHEHUE: T03UMETpP, Kamepa
Bunbcona, siaepHbIit peakTop, aToMHast 6omoa.

Llemoncmpayuu

Cu€TUrK MOHU3HUPYIOIIHNX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPHU3UKHU

Otamnbl pa3BUTHS acTpoHOMUM. [IpuKIanHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
ACTPOHOMHHU.

Bun 3BésnHoro Heba. Co3Be3nus, SpKU€ 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBYOKCHHE.

ConHeuHas cucrema.

Connue. Connewynass akTWUBHOCTh. Mcrounumk sHeprum CosHIA W 3BE3N.
3BE3ABI, UX OCHOBHBIE XapAKTEPUCTHUKHU. J(MarpamMma «CHIEKTpaJbHBIM KIacc —
CBETUMOCTB». 3BE31bl TIJIaBHOM IOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JUIS 3BE3]] TJIaBHOM IOCIIE0BATENIBHOCTH. BHyTpeHHEE CTpOoeHuE



3B€3/1. COBpeMEHHBIE MPEACTABICHUSI O MPOUCXOKACHUHU U 3BoJtoIuu CoyHIa U
3BE3]1. DTalbl )KU3HU 3BE3.

Muieunsiii I[TyTe — Hama T'amaktuka. Ilonmoxenue m aBwxkeHue CoiHIA B
lNanaktuke. Tunsl ramaktuk. Pagrnoranaktuky U kBazapbl. YEpHBIE IBIPHI B siapax
TaJaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66sa. Paz0eranue rajakTuk.
Teopus bonbuioro B3peiBa. PEIMKTOBOE U3IIyUEHHUE.

Macmrabnas cTtpykrypa Beenennoil. MeraramakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUMU.

Vuenuueckue nabniooenus

Habntonenus: HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I OTPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/BL.

Hab6nronenus B teneckon JlyHsl, manet, Mueunoro IlyTtu.

O6o0maee NOBTOpeHue

Pony ¢Qusuku u acTpoHOMHUH B DIKOHOMUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATHYECKOU c(epax nesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHH B COBPEMEHHOUN HAyYHOW KapTHHE MUPA, POiIbh (PU3UIECKON Teopun
B (GOpPMHUpPOBAHMU TIPEJCTABICHUA O (UIUYECKON KapTHUHE MHpPA, MECTO
(hU3MYECKOM KapTUHBI MHUpPa B OOIIEM PsSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O MPUPOJIE.

MexnpeaMeTHble CBSI3U

N3yuyenue kypca ¢uszuku 0a3oBoro ypoBHsA B 11 kiacce ocylecTBisieTcs C
YUYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMu MaTE€MaTHKH,
OMoNOTNY, XUMHH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemuvle nowsmusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAay4HbIM (akT, rumnore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: peUIEeHUE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIHUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPBI U UX MPOEKLUHWH HA OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
POU3BOJHBIE BJIEMEHTAPHBIX (DYHKIMI, NPU3HAKK TOA00US TPEYrOJbHHUKOB,
ompeesieHne MIOMAaU TIOCKUX GUryp u oobEmMa Ter.

buonocus: >nexTpuyeckue SBICHUS B KUBOW MpUpOJE, KoJieOaTelbHbIC
JNBH)KEHUS B JKMBOW MPUPOJIC, ONITUHYECKHUE SIBJICHHS B )KUBOW NPUPOJE, ACHUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUS KPUCTAIIMYECKOW PEIIETKH, CHEKTPaJIbHbIN
aHaIu3.



leoepagusa: marHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MIPEACKA3aHUE 3eMJIICTPSCCHHI.

Texnonocus: NVHUM DBJIEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO TOKa,
3JIEKTPOJIBUTATENb, WHAYKIMOHHAs II€Yb, pajap, pPaauonpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAsS OITHKA,
COJIHEUHas OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIET'O OBPA3OBAHUA

OcBoenune ydeOHOTO Tpenmera «®Du3HWKa» HA YPOBHE CPEIHErO OOIIETro
obpazoBanus (0a30BBIM YPOBEHB) JOIKHO OOECICUNUTh JOCTHUKEHUE CICTYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpenmera «Du3nkay JOHKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTH OOYyYarolIUXCsi PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH TMO3WUIUEH JHUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSM POCCHUICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B IMPOLECCE pEAU3ALUNA OCHOBHBIX HAINpPABICHUN
BOCHUTATEIILHOMN AEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh IPAKIAHCKOU MO3UIIMN 00YUYaIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OPUHATUE  TPAJUIUMOHHBIX  OOLIECYEIOBEUECKHX  T'YMaHUCTHYECKUX

U IEMOKPATUYECKUX LIEHHOCTE;

TOTOBHOCTh BECTU COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX TPAKIAHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATENBHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh poccHuiickoi IpaKJaHCKOU UIEHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITOCOOHOCTh OIICHWBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEILICHUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIE B
NESTENbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMYMBOTO OYyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYLIEro (PU3NYECKON HAyKe;



5) Tpy10BOro BOCIMTAHUSA:

UHTEPEC K pa3InyHbIM cdepaMm MnpodecCHOHAIBHONU AESTEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00Opa30BaHUIO B 00JIacTU
(hU3UKHN HA TPOTSHKEHUU BCEH JKU3HU;

6) 5K0JIOrM4YeCKOro BOCIIUTAHMSA:

c(OpPMUPOBAHHOCTh  IKOJIOTUYECKON KYJIBTYPhI, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa S3KOJOTUYECKUX MPOOIIeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUIN B OKPY’KaIOIIIEH Cpejie Ha OCHOBE
3HAHUS LEJed YCTOMUMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpeHHe OIbITa JIEATEIbHOCTH OSKOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEHHOCTH HAYYHOI'0 O3HAHMSA:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3MUECKON HAYKH,

OCO3HaHWE IIEHHOCTH HAay4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IIpoIlecce
u3yyeHus: (U3MKKA  OCYILIECTBISATH  HPOEKTHYID M HCCIEIOBATENIbCKYIO
NEeATEeNbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATDHI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3oBble JJoruueckue 1eMcTBHUS:
CaMOCTOSTENIbHO  (opMylIHpoBaTh W aKTyaJu3WpoOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LIENH JIEITEIbHOCTH, 33JaBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTYDKCHUS,
BBISIBIIATH ~ 3aKOHOMEPHOCTM M MPOTUBOPEYUS B  PacCMaTpPUBACMBIX
(hUBUYECKUX SABICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUs MPOOJEeMbl ¢ YYETOM aHali3a MMEIOIIUXCS
MAaTE€PHUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUI JIESITEIIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3oBble ucciieoBarTe/IbCKue 1eCTBUS:
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUYEBBIMU MTOHITHUSIMHA U METOJAMH
buznyecKoil HayKu;



BJIa/IeTh HaBBIKAMH Y4eOHO-HUCCIIEI0BATEIbCKON U MPOEKTHOU AESITENbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelICHHs 3aJa4d (U3UYECKOTO COJACPIKAHUS, MPUMEHEHHUIO Pa3TMYHBIX
METO/IOB TIO3HAHUS;

BJAJ€Th BHUJAAMU JIE€ATEIHHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETalUy, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YUCJIC TIPH CO3JaHUH YICOHBIX TIPOEKTOB B 00J1acTH (U3UKH,

BBISIBIISITh TIPUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyallM3UpOBATh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ peIICHHs, HaXOJWTh apryMEHThI I JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peHICHWs 3a7add  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3a7ayl B 0Opa30BaTEIbHOM
ACSITETLHOCTH, B TOM YHCIIE TIPY U3YYCHUU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT;

yMETh TIEPEHOCUTh 3HaHWUsA 1O (HU3MKe B MPAKTUYECKYIO 00IacTh
KHU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE WJCH, IMIpeajaraTh OpPUTHHAIBHBIE TIOIXOIbI H

peIleHus; CTaBUTh MPOOJIEMBI U 3a/1a4yH, JTOMYCKAIOIIKEe albTepHATHUBHBIC

peIIeHuS.
Pabora ¢ undgopmaunmueii:

BJIQ/ICTh HABBIKAMU TOJy4YeHUS WH(pOpMaIuu (GU3HUECKOTO COJEpKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIICCTBIIATH IIOWCK, AaHAJU3,
CHUCTEMATHU3AIMI0 W HMHTEPIIPETAINi0O WHGOPMAIIUK Pa3IUYHBIX BHIOB U (opm
MPECTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh MH(POpMAITNH;

UCTIONh30BaTh  CpPEeACTBa  MH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3ajady Cc coOmofeHueM TpeOOBaHUM HPrOHOMHKHM, TEXHUKH O€30MaCHOCTH,
TUTUCHBI, pecypcocOepexeHusi, TMPaBOBBIX M OJTUYECKHUX HOPM, HOpPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3MYECKOTO COJCp)KAHUS B Pa3IUYHBIX (opMarax ¢
y4€TOM Ha3HAYCHHSI MHPOPMAIUH U 1IEIEBON ayAUTOPHUH, BHIOMPAs ONTUMAIIbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alliu.

KoMMyHHKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe NelCTBUSA:
OCYIIECTBIISITH OOIICHHE HA YPOKaX (PU3UKHU M BO BHEYPOUHOH JESTETHHOCTH;



pacno3HaBaTh NOPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallMii W CMSIr4aTh
KOH()JTUKTHI,

Pa3BEPHYTO MU JIOTMUHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBUyaIbHOU
paboThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEM KaXA0r0 YieHa KOJIJIEKTHBA,

OpUHUMATh  1I€JIM  COBMECTHOM  JESATENbHOCTH, OPraHU30BbIBATH U
KOOpPJIMHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacrupeneniarth poid ¢ Y4Y€TOM MHEHHMH YYaCTHHKOB, OOCYXXIaTh pPe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAaueCTBO CBOEro BKJIa/Ja M KaXJOro yYacTHHKAa KOMaHIbl B
o0l pe3yJsibTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE ITPOEKThI, OLIEHHBaTh HWJEU C NO3ULHANA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISTh TO3UTHUBHOE CTPATETUYECKOE IMOBEJECHUE B Pa3IUUYHBIX
CUTYALMSIX, TPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIe YyHUBeEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBIATh IMO3HABATENIBHYIO ACSITENBHOCTh B 00JACTH
(GU3UKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHbIE 33]1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPAKTUUYECKON paboThl ¢ YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUIH;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, Opath Ha ceds
OTBETCTBEHHOCTh 3a pelieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO J3PYAWIAA B 00JaCTH
(U3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJbHBIH UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIQJIeTh ~ HABBIKAMM  TIO3HABATEJIBHOM  peQUIeKCMHM  KaK  OCO3HaHHUS
COBEpIIAEMbIX JICMCTBUM U MBICIUTEIBHBIX MPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHMUM;



UCIIOJIB30BaTh MPUEMBI PeIICKCHU JJI OIEHKH CUTYaIlu, BEIOOpa BEPHOTO
peIlIeHNS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHHUS 10 UX
CHIDKCHUIO,

NPUHUMATh MOTHBBI W apryMEHThl JPYTHX TIPH aHAJIU3e pe3yJIbTaToOB
TeSITETLHOCTH;

IPUHAMATH CeOsl, MOHUMasi CBOM HEJIOCTATKH U JJOCTOWHCTBA,

NPUHUMATh MOTHUBBI W apTryMEHTHl JPYTHX TIPH aHAJIW3E pe3yIbTaTOB
TeSITETLHOCTH;

NPU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIUOKH.

B mporecce mocTmkeHusi JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHSA CcpeaHero ooOimero oOpa3oBaHUA Yy OOYyYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHAIILHBIN WHTEJUICKT, TIPEAMOJIar aFO I
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKIIOYAIONIETO CIIOCOOHOCTh TOHUMATh CBOE 3MOIIMOHATIBHOE
COCTOSIHUE, BUJIETh HAMPABIEHUS Pa3BUTHS COOCTBEHHON IMOIMOHATLHOMN cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJINPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aNanTHPOBAThCI K
AMOIMOHAIILHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIOYAIOIICH CTPEMIICHHE K OCTIKEHUIO e U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMCHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOXKHOCTEH;

OIMIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSIHHUE
IPYTUX, YYUTBIBATh €r0 TPU OCYIISCTBICHHH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COIICPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSIBIIATh UHTEPEC U pa3peiiaTh KOHMOIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kijacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh HA MpUMEpaxX Pojb W MeCTO (PU3UKU B (POpMUpPOBaAHUHU
COBPEMEHHOW HAay4yHOW KAapTUHbl MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU EATEIIbHOCTH JIFOACH;

YUYUTBIBATh TPAHUIBl TPUMEHEHHS U3YyYCHHBIX (UBUYECKUX MOJCINEH:
MaTepHuaibHas TOYKa, MHEPIUAIbHAS CHCTEMa OTCUéTa, abCOMIOTHO TBEPIOE TEIO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHUS Ia30B, KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnn (PU3nYecKux 3ajay;



pacmo3HaBaTh (PU3NUYECKHUE SIBICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAaHHUKH, MOJIEKYJSPHO-KHHETUYECKOW TEOpUU CTPOCHHs BEIIECTBA U
ANEKTPOJUHAMUKHU:  PaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHENHOE
IBW)KEHHE, CBOOOJHOE TMajJieHHe TeJ, ABI)KCHHE [0 OKPYXHOCTH, HHEpIus,
B3aumojieiicTBue Tel, muddy3us, OPOYHOBCKOE NBIKEHHUE, CTPOCHUE KHUIKOCTEH
U TBEPIBIX TEN, U3MEHEHHE 00bEMA Tell MPU HArpeBaHUM (OXJIAK/IEHUH ), TETUIOBOE
paBHOBECHE, UCMApEHUE, KOHJACHCAIMs, IUIABJIEHWE, KPUCTAIU3alus, KUIICHUE,
BJIQXKHOCTH BO3/yXa, MOBHIIICHNE ABJICHHS Ta3a MPU €r0 HarpeBaHUH B 3aKPBITOM
COCyle, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHUS Ta3a B  HM30IpOLEccax,
AJIEKTpU3aLUs TeJl, B3aUMOJACHCTBHE 3apsI0B;

OMHCHIBATh MEXAHWYECKOE NBIKCHHE, MCIOJIb3ys (PU3NYECKUE BEIMYMHBIL:
KOOpJMHATa, MyTh, MNEPEMEIIeHHE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHJa,
UMIYJBC Tella, KHHETHYeCKasi SHEPTus, TMOTEeHIIMANIbHAS dHEPTUs, MEXaHUYecKas
paboTa, MeXaHMYEeCKas MOIIHOCTb, TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH
(GU3UYEeCKUl CMBICTT HCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS U €IUHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEJIMYUHY C JAPYTUMH
BCJIMYMHAMU;

OMHCHIBAaTh HM3y4YCHHBIC TEIJIOBBIE CBOICTBA TEI M TEIUIOBHIC SBJICHUS,
UCTIONIB3Ysl (DU3MYECKHE BEIWYWHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpemaHss
KUHETUYECKAsl SHEPTUsI XaOTUYECKOrO JBUKEHUSI MOJIEKYJ, CPEAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEprusi, pabora rasa,
KOX(PQUIIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO JBHUTaTeNsl; MpH OMHCAHUU
MPaBUJIBLHO TPAKTOBAaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIWYUH, WX
0003HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMHU BETMUUHAM;

OMKCHIBATh U3YUYECHHBIC IJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
ABIIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUHMHBL: JICKTPUUECKUN 3apsil,
AIIEKTPUYECKOE T0JIe, HANPSHXKEHHOCTD IMOJISA, MOTEHIINAJ, PA3HOCTh MOTEHINAJIOB,;
Py  OMHCAHUM TIPABWIBHO TPAKTOBATh (PU3MUECKHN CMBICI HCIOIb3YyEMBIX
BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIbI; YKa3biBaTb (POPMYIIbI, CBS3BIBAIOIIHNE
JaHHYIO (DU3UYECKYIO BEJTMUUHY C JPYTHMH BETUYMHAMU;

aHAIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U ABJICHUS, UCTONb3Ys (HU3MUECKUE
3aKOHBI U IIPUHIUIIBLI: 3aKOH BceMUpHOTo Tarorenus, I, II u 11l 3akonsr HeroToHa,
3aKOH COXpAHEHUS MEXaHMYECKOM »JHEpPruH, 3aKOH COXPAHEHUS HMITYJbCa,
MPUHIUI CYMNEPIO3UIIMK CHJI, MPUHIUIT PABHOMPABUS WHEPIUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON DHEPTUU TEIUIOBOTO JIBIKEHUS MOJEKYI C
aOCONIIOTHOM TeMIepaTypoH, MepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsaa, 3akoH KysoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO



(bOopMyIIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPaXEHHE U YCIOBHS (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPUHLMUIIBI JEHCTBUS MAalllMH, MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuaTh YCIOBHUA UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MOBCEHEBHOM JKH3HHU;

BBITIOJIHATD JKCIEPUMEHTHI 110 HCCIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIECCOB C HMCIOJB30BAHUEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady W THUIMOTE3y yYeOHOTO DKCIIEPUMEHTA,
coOupaTth yCTAaHOBKY W3 MPEAJIOKEHHOr0 O00O0pY/IOBaHUS, MPOBOJUTH OIBIT U
(bopMyIUpPOBATH BHIBO/IBI;

OCYULIECTBJISATH MPSIMbIe U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHMAIBHBIA CIMOCOO M3MEpPEHHUs M HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHNM;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEJIUYUMHAMH  C
UCIIOJIb30BAaHUEM MPAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCcHpOBaTh PE3yNbTAThl TMOJYYCHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B
BUJIE Ta0nuIl U TpauKOB, AeTaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOnroaTh npaBuiia 6€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
paMKax yd4eOHOTro OJKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHOU
ACSITENFHOCTA C WCIOJb30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0OBaHUS;

pemarh pacu€THblE 3aJa4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIETbIO,
UCIOJIb3YsI (PM3HUECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aa4H
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOuMbIe ISl €€ pelIeHUs, MPOBOIUTH PAcuéThl M OLIEHUBATH PEaTbHOCTh
MOJTyYEHHOT0 3HaueHus (PU3NYECKOI BETNUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HETIPOTHUBOPEUUBYIO
[ENOYKY PAaCCYXJCHUW C OMOpON Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SIBICHUS;

UCMONBb30BaTh  MPU  pPEUIeHMH  y4yeOHbIX  3ajjad  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTUH JUISl IOMCKA, CTPYKTYpUPOBAHUS, HHTEPIPETALIUN
Y TIPEJICTAaBJICHUS yUeOHON U HAYYHO-TIOMYJIIPHOW HH(OPMALINU, TIOTY4YEeHHON U3

pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJTydaeMyt0 HHPOPMAITHUIO;

IPUBOJUTH PUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHUE TIPOLECCOB OKpPYXKAlOIIer0 MHpa, B Pa3BUTHE
TEXHHUKHU U TEXHOJIOTHU;

UCTIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (pU3MKe B MOBCEIHEBHOUN KU3HU
1 obecrieueHust 0€30MacHOCTH TPU O0pAILEHUH ¢ TPUOOpPaMHU U TEXHUYECKUMHU



YCTpPOMCTBAMH, JII COXPAHEHHUS 3I0POBbS U COOJIFOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUA B OKPYKAKOILIEH Cpee;

paboTath B TpyIEe C BBHINOJHEHUEM PAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh pPabOTy TPYMIbl, PAUOHAIBHO PACHPEACNATh OOSI3aHHOCTH U
IJIAHUPOBATH ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLCHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIHI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax pojiab U MecTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYecKoi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUYECKUX MOJIENCH:
TOYEYHBIN 3JIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, ECpHAs
MOJIe/Ib aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MPHU PEIICHUH (PU3MUECKUX
3a/1ay;

pacno3HaBaTh (PU3NYECKHUE SIBICHUS (TMPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3HKHU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JICUCTBUS TOKA, B3aMMOJCHCTBUE
MAarHuToOB, DJICKTPOMAarHuTHasE WHAYKIHWS, JACHUCTBUE MArHUTHOIO TIOJISI Ha
MPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsij, SJICKTPOMArHUTHBIE KOJEOaHUs W
BOJIHBI, TNPSIMOJIMHEMHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIIEHUE,
untepdepenius, audpakuus W OOJdApU3alMS  CBETa, JUCIEPCHUS CBETa,
dotornexrpudeckuit 3pdext (horodddekrt), cBeTOBOE NaBieHNEe, BOZHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PagOaKTUBHOCTD;

OMKCHIBATh W3YYEHHBIE CBOMCTBA BELIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHUE,  DJICKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), HMCTONB3YS (U3UYECKUE BEIMUWHBI:
ANEKTPUUYECKUN 3apsj, CHJa TOKA, DJIEKTPUUECKOE HANpPSHKEHUE, JICKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJBIKYIIAas cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJjs, cwia Awmmepa, cwia JlopeHiia, MHIyKTUBHOCTh
KaTYIIIKU, SHEPrus 3JIEKTPUYECKOT0 M MAarHUTHOrO TMOJEH, MEepuoJ, M YacToTa
KojeOaHuii B KoyiebaTeIbHOM KOHTYpE, 3apsili W CHJIa TOKa B TIpoIecce
TapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTUYECKAasl CWUJIa JIMH3bI, MPHU OIMHUCAHUU MPABUIBLHO TPAKTOBATh (HU3NUYECKUIN
CMBICI HCIIOJb3YEMbIX BEJIIMYMH, HX OOO3HAUYEHUS U EIUHUIIbI, YKa3bIBaTh
GopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONKCHIBATh W3YYEHHBIE KBAHTOBBIE SBJICHUS M MPOLECCHI, HCIOJIb3Ys
¢buznyeckue BEIUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, YJHEPIHsI U UMITYJIbC (POTOHA, MEPUOJT MOy pacaia, YHEPrHUsl CBA3H
aTOMHBIX SII€P, MNPU OINUCAHUU MPABWIBHO TPAKTOBAaTh (PUIMYECKUNA CMBICT
UCIOJB3YEMBIX BEIUYMH, MX O0O3HAUEHUS M E€AMHHUILIBI, yKa3bIBaThb (HOpMYIIbI,
CBSI3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIMYMHY C JIPYTUMH BEIMYMHAMH,
BBIUUCIISITh 3HAUEHUE (PU3NUECKON BEJIUYNHBI,

aHAIM3UPOBATh (PU3MYECKHE TMPOIECChl U SIBJICHHUS, UCIIONb3Ys (PU3NUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapajlieIbHOrO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JleHnma, 3aKOH 3IEKTPOMAarHUTHOU
UHAYKIUH, 3aKOH NPSAMOJMHENHOTO PaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHa ans gororddekra,
3aKOH COXPAaHEHHUsl HHEPruH, 3aKOH COXPAHEHHS] MMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsAJ]ia, 3aKOH COXPAHEHMs] MACCOBOI'O 4YMCIIa, MOcTysatsl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, Ipu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIbl, 00J1acTH)
MPUMEHUMOCTH;

ONpEIENATh HAllpaBJI€HUE BEKTOPA MHAYKIMUA MarHUTHOTO TOJISI IPOBOJHUKA
C TOKOM, cuiibl Amrepa u cuibl JIopeHua;

CTPOMTb U OIMKCHIBATh M300pAKEHUE, CO3aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATD 3KCIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBICHUU H
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX W KOCBEHHBIX HM3MEPEHUH: MpPU 3TOM
dopMynupoBaTth mpoOieMy/3ajady M TUIOTE3Y Y4eOHOro HKCIEPUMEHTa,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOr0 OOOpYyIOBaHUS, MPOBOJUTH OMNBIT H
(hopmMyIHpOBaTH BEIBOIHI;

OCYIIECTBIISITH MPSAMbIE U KOCBEHHbIE U3MEPEHUsI GU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJBHBIM CHOCOO HM3MEPEHUs M HCIIOJIb30BATH H3BECTHBIE
METO/IbI OLIEHKH OTPELIHOCTEN U3MEPEHUN;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
NpSAMBIX M3MEPEHUH: MpPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh
pe3yNbTaThl MOJMYYSHHON 3aBHCUMOCTH (PU3WYECKUX BEIWYUH B BHUJE TAOIUI] U
rpa(uKoB, JAeNaTh BHIBObI IO PE3yJibTaTaM HCCIIEA0BaHNUS;

coOiroaTh mpaBuiia 6€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUN B
pamMKax y4eOHOro 3KCHEpUMEHTa, Y4eOHO-HCCIENOBATEIbCKOW U IPOEKTHOM
JESTENbHOCTA C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHpIC 3a7a4d C SBHO 3aJ]aHHOW (DU3UYCCKOW MOJIEIIbIO,
UCHOJIb3Ys (PU3NYECKUE 3aKOHBI U IIPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a1a4U



BbIOHMpaTh (PU3UUECKYIO MOJENb, BBIACHATh (DU3HUECKHUE BEIUUYUHBI U (HOPMYIIBI,
HEoOXOouMbIe JUIsl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJyYEHHOTO 3HauUeHUs (PU3NYECKOM BETNUNHBI;

pelaTh Ka4eCTBEHHBIEC 3a/1a4M: BBICTPAUBATh JJOTHUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznyeckue sIBICHNUS,

UCII0JIb30BAaTh Opd  pelIeHHH  Y4eOHBIX 3a1a4y COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUY JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y IIpe/ICTaBlICHUs Y4eOHON U HAyYHO-TOMYJISIPHON MH(GOPMAIIIH, TTOTYYEHHON 13

Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH()OPMALHIO;

OOBSICHATH, MPUHLUIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX

YCTPOMCTB, pa3anyarh YCIOBUSA UX 0€30MIaCHOTO MCIOJIb30BaHUS B ITOBCETHEBHON

KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO MHpAa, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (pU3MKE B MOBCEIHEBHOM XU3HU
i obecriedeHust 0€30MaCHOCTU IpU 00palleHuy ¢ TpudopaMu U TEXHUUYECKUMHU
YCTPOMUCTBAMM, JJIsi COXPAHEHUsSI 3JOPOBbsSI M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYKAIOILIEH CPEJIE;

paboTath B TIpYyIIE C BBIIOJHEHUEM pPa3IUYHbIX COLUAIBHBIX pPOJIEH,
IUIAHUPOBAaTh PabOTy TpPyNIbl, PalUOHAIBHO PpACHpPENeNsITh OO0SI3aHHOCTH U
IJJAHUPOBATH ACATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIaJ] K&KJI0T0 U3 YYACTHUKOB I'PYIIIbI B PELIEHUE pacCMaTpUBaeMOil MpoOIeMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaundecTBo 4acoB DJIeKTPOHHBbIE NabopaTtopHoe
No 11/ HaumenoBanue pasjenon K - (m¢posbie) obopyaosaHue
) # TeM MPOrpaMMblI Bcero OHTPOLHbBIE paKTuieckue odpa3oBaTeIbHbIE Bcero " Touku
padoThI padoThI "
pecypcsl pocra
Paznen 1. PUBUKA U METO/AbI HAYYHOI'O ITO3HAHU S
L1 du3uKa U METOABI HAYYHOIO ) bubnuorexa HOK
' MO3HAHUA https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHHUKA
L1 Releon
n
2.1 Kunemaruka 5 bubmorexa HOK «vismepere
https://m.edsoo.ru/7f41bf72 YCKOpeHus
TEN»
L1 Releon
n
29 Jauka 7 bu6mmoreka [IOK «M3mepeHne
https://m.edsoo.ru/7f41bf72 YCKOpeHus
Ten»
3 3aKOHBI COXpPAHEHUS B 6 | 1 bubmuotexa [JOK
’ MEXaHUKE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOANHAMUKA
11 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KUHETUYECKON TEOPUH https://m.edsoo.ru/7f41bf72
32 OCHOBBI TEPMOJMHAMUKH 10 1 bubnuoreka [IOK L1 Releon
https://m.edsoo.ru/7f41bf72 «U3mepeHne

TemnepaTypsl



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Tena» (OaTunK

TemMnepaTypbl)
L1 Releon
7
33 ArperaTHble COCTOSHUS 5 bubmmnorexa LIOK :e;:\:paeHM:
' BemiecTBa. Ma3oBbIe MEPEXOIBI https://m.edsoo.ru/7f41bf72 paTyp
Tena» (aaTumk
Temnepartypbl)
Uroro no pazneny 24
Paznen 4. DJJIEKTPOAUHAMMUKA
bu6mmoreka [IOK
4.1 1
DEKTPOCTATHIE 0 https://m.edso0.ru/7f41bf72
L1 Releon
«M3mepeHune
. . CWUJIbl TOKA U
[ToCcTOAHHBIN JIEKTPUYECKUI bubnnorexa [JOK
42 12 HanpaX}eHna»
TOK. TOKHM B pa3iIM4HbIX Cpelax https://m.edsoo.ru/7f41bf72
(maTumk cunsl
TOKa U JaTumK
Hanps»KeHus)
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

KosuuecTBO YacoB DJIeKTPOHHbIE NabopatopHoe
Ne HaumeHoBaHue pa3jie/ioB (uudgposbie) obopypoBaHue
Konrtpoasnbie | IIpakTnuyeckue "
n/n U TeM MPOorpaMmMbl Bcero o0pa3oBaTre/ibHbIE Bcero " Touku
padoTsI padoThI "
pecypcenl pocTta
Paznen 1. DJJIEKTPOAUHAMMUKA
L1 Releon
«M3mepeHune
MarHuTHOM
MarsuTtHoe II0JIe. bu6nunoreka LIOK
1.1 11 1 3 NHAYKLUNY
DJIEKTpOMArHuTHasI MHAYKIUS https://m.edsoo.ru/7f41c97¢c
(maTumk
MarHuTHoM
NHAYKLUNN)
Hroro no pazneny 11
Pa3gen 2. KOJIEBAHUSA U BOJIHBI
L1 Releon
«Ocumnnorpadp»
OnpepgeneHne
21 MexaHu4ecKue u 9 1 but6mmoreka [JOK PeA
. 4acToTbl,
ANIEKTPOMArHUTHBIE KOJeOaHMs https://m.edsoo.ru/7f41c97¢c
nepuoaa.
aMmnanTyapl
KonebaHui)
L1 Releon
«Ocumnnorpad»
29 MexaHndeckne 1 5 | but6mmoreka [JOK Onpegenexune
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢c 4acToThl,
nepuoaa.
amnanTyapl



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

KonebaHwmit)

23

OnTuka

10

but6mmoreka [JOK
https://m.edsoo.ru/7f41c¢97¢

Uroro no pazneny

24

Paszea 3. OCHOBBI CIIEIIUAJIBHON TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crieNMAIbHON TEOPUU 4 1 bubnuoreka [IOK
’ OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c¢97¢
Wroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
. bubnuorexa [JOK
4.1 DJIeEMEHTHI KBAHTOBOUW OITUKH 6 hitps://m.cdsoo.rw/7f41c97c
bubnunoreka LIOK
. 4
4.2 Crpoenue atoma https://m.edsoo.ru/7f41¢97¢
but6mmoreka [JOK
4, A
3 TOMHOE AP0 > https://m.edsoo.ru/7f41c¢97¢
Uroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DneMeHThl aCTPOHOMUU U . | bu6mmoreka [IOK
’ acTpopHU3UKH https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 7

Paznea 6. OBOBIIIAIOIIEE IOBTOPEHUE

6.1

Ob6o0m1aromee MOBTOpEeHNE

Bu6bnunoreka LIOK
https://m.edsoo.ru/7f41c97¢

L1 Releon
LEYSI IR
YCKOpEeHHUs,
OaB/IeHUsA, CUbl

TOKa n



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HanpAa>xXeHwuAa.

Hroro no pazueny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Gusuka, 10 kinace/ Mskuies I'.41., byxosues b.b., Corckuiit H.H. nmox
penakmueit [TapdpentreBoii H.A., AkiimoHepHoe 00111eCTBO
«3paTenscTBO

«IIpocsenienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

®wusuka. [Toypounsie pazpadborku. 10 kmacc. Caypos HO.A.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
®duzuka. 10 knacc. InekrponHoe npuioxenue (DVD) k yueOHuky MsikuiieBa

I'.4., byxoBuesa b.b., Corckoro H.H. (nox pexn. IlappentreBoit H.A.)
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