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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpPEAHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUI K pe3yibTaTaM
OCBOEHHMSI OCHOBHOI 00pa3oBaTeNbHON Mporpammel, npeacraBieHHbix B I'OC
COO, a Ttakxe ¢ yu€tom (penepanbHOi paboyeil mporpaMmbl BOCIUTAHUS U
KOHIENINH TMpernofaBaHus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX
opranm3auusax  Poccuiickorn ~— @enepanuu, — pealU3yOLIMX  OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpamMmbl 1o (pU3MKE HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI MHpa oOywaromuxcsa 10-11 kmaccoB mpu
0o0y4eHNH UX (PU3HUKE Ha 0A30BOM YPOBHE HA OCHOBE CHCTEMHOEATEILHOCTHOTO
noaxoja. [Iporpamma no ¢usuke coorBercTByeT TpedboBanusm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM KW METAIPEIMETHBIM pPE3yJbTaTaM
oOyueHus1, a TaKKE YUUTHIBAET HEOOXOIUMOCTh pean3alui MEXIPEIMETHBIX
CBs3e (PU3MKM C €CTeCTBEHHO-HAyYHbIMM Y4E€OHBIMM IpeaMeraMu. B Heil
ONPENENSAI0TCA OCHOBHBIE LIENU U3y4YeHUs (PU3HKU HAa YPOBHE CPEHETO OOILEro
00pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE,
MeTarpeMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIIOYAET:

0 rIaHUpYEMbIEe pe3yJIbTaThl OCBOCHHUS Kypca (GU3UKH Ha 0a30BOM ypOBHE,

B TOM YHCJIE PEAMETHBIE PE3YyJIbTAThI MO TOJaM 00y4YeHus; 0 coepKaHue

y4yeOHoro npeamera «Du3nkay mo rojaM 00ydeHus.

®u3nuka Kak Hayka o HamOoJjiee OOIIMX 3aKOHaX NPHUPOAbI, BBHICTyNas B
KayecTBe yueOHOIro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHUM 00  okpyxkaromem  wmupe. [IkompHbBII  Kypc  Qu3MKH  —
CUCTEeMOOOpa3ylomMii i  €CTeCTBEHHO-HAyUHBIX Y4E€OHBIX IPEAMETOB,
MOCKOJIBKY (DU3MYECKHE 3aKOHbI JIeKaT B OCHOBE NPOLIECCOB M SIBICHUIA,
U3y4aeMbIX XHUMHEH, Ouosiorue, ¢uzndeckod reorpadueid U acTPOHOMHUECH.
Hcnonb3oBaHne M aKTUBHOE NpPHUMEHEHHE (PU3NYECKUX 3HAHUU ONpenensieT
XapakTep M pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTHM B cdepe 3HEpPreTUuKH,
TPaHCIOPTAa, OCBOCHHSI KOCMOCA, MOJTYYEHUSI HOBBIX MATEPUAJIOB C 33JaHHBIMU
cBoiicTBaMH M JApyrux. M3yueHue (U3MKH BHOCUT OCHOBHOM BKJaa B
(dbopMHpOBaHHWE ECTECTBEHHO-HAYYHON KapTUHBI MHUpa OOydYaronmuxcs, B
(dbopMHpOBaHKE YMEHUN MPUMEHATh HAYYHBIN METO/T TO3HAHUS ITPH BBITIOJIHEHUN
UMH YYEOHBIX UCCIICIOBAHUIA.

B ocHOBY kypca (usuku st ypoBHS CpeaHEro oO0Iero oOpa3oBaHUs
MOJIOKEH PSAA UACH, KOTOpPhIE MOKHO pacCMaTpUBaTh KakK MPUHLHUIBI €ro
ITOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBHM C HEW KypC SBIISIETCS JIOTUYECKU
3aBepUIEHHBIM, OH COJEP>KUT MaTEpHall U3 BCEX paseioB (PU3NKHU, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoes cenmepanuzayuu. B COOTBETCTBUM C HEW MaTepuasl Kypca (DU3HUKHU
o0beMHEH BOKpYr Gusmyeckux Teopuid. Benymum B Kypce sBISETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIICCTBE U
ToJIe.

Hoes eymanumapusayuu. E€ peanuzanus OpeanosiaracT HCIOIb30BaHHUE
T'YMaHUTAPHOTO MOTEHIMANIa (PU3UUECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uKku ¢ pasBuUTHEM OOIIECTBA, a TakKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U IKOJIOTHUYECKUMU TIPOOIeMaMHu.

Hoess npuxnaonou wnanpasenennocmu. Kypc (usuku mnpenamnonaraet
3HAKOMCTBO C IIIMPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHUECKIUX TPHITIOKCHHHA
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sKonoeuzayuu peamusyeTcss TOCPEACTBOM BBEJICHUS DJIEMEHTOB
coJiepKaHUs, TOCBAIIEHHBIX HKOJIOTHYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TAKXKe OOCYKJEHUs
npoOJjeM  palMOHAIBHOTO  MPUPOJONOIB30BAHHUS U DKOJIOTMYECKOU
0€30MacHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (U3UKU HAa YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus SBISAIOTCS (uU3nUecKue Teopur (GopMUpPOBAHUE TTPEACTABICHUMA O
CTPYKTYpE MOCTpOoeHUs GU3HUECKONU TEOPUH, POJIM (PyHIaAMEHTAIBHBIX 3aKOHOB
W TIPUHIWIIOB B COBPEMEHHBIX TIPEACTABICHHUSIX O TMPHUPOJE, TpaHHUIAX
MPUMEHUMOCTH TCOPHUH, I ONMUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO- eI TeTbHOCTHBIN TIOJIX0]T B Kypce (PM3UKU Peaiu3yeTCsl MPEexkKIe
BCEr0 3a CUET OpPraHM3aIMU IKCIIEPUMEHTAIHON IEATETbHOCTH 00YyJaronuXcsl.
st 6a3oBOro ypoBHSI Kypca GU3HKM — 3TO MCIOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JIA0OPATOPHBIX padoT,
KOTOpPBI€ B IIporpaMMe 1o Gpusrke oObeIMHEHBI B OOIINNA CIIUCOK YYCHUYECKHUX
pakTUYECKUX padboT. Brimenenue B ykazaHHOM MepeyHe JadopaTOpHBIX padoT,
MPOBOJIMMBIX JIJII KOHTPOJS Y OLEHKH, OCYIIECTBISETCS YYaCTHUKAMH
o0pa30BaTeNpHOrO IMpoliecca HMCXOAsS U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHameHus kaOmHera u3uku. Ilpm 3TOM oOecrmeunBaeTCs OBIIAJICHHUE
00yYaroIMMMUCA YMEHUSIMHU MPOBOJIUTh KOCBEHHBIC M3MEPEHUs, UCCICAOBAHUS
3aBUCUMOCTEN (PU3MUECKUX BEIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEAJIOKEHHBIX TUITOTE3.

Bonbioe BHUMaHWE yAENAETCS PEHMICHUI0 PACUETHBIX U KAaYECTBEHHBIX
3anau. [Ipu aTOM 17151 pacUETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7]a4Ml C SIBHO
3aIaHHON (PU3HUECKON MOJIEITBIO, TTO3BOJISIONTNE TPUMEHSITh H3yUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiesia Kypca, TaKk U MHTErpupys 3HaHUS U3
Pa3HbIX pa3zenoB. /s kauecTBeHHBIX 3a/1a4 IPUOPUTETOM SIBIIAIOTCS 3a/1aHUsI HA
00BbsCHEHHE MPOTEeKaHUs (PU3UYECKUX SIBJICHUN M MPOLECCOB B OKpY’KaIOIIEH



KU3HU, TpeOyrole BbIOOpa (PU3UUECKOW MOJENIH Ui CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOI'O XapakTepa.

B COOTBETCTBUU c TpeOOBAHUSIMU OrocC COO K
MaTEepUAIIbHOTEXHUYECKOMY OOECIeUeHUI0 Y4eOHOro mpoiiecca 0a30BbIi
ypOBEHb Kypca (U3UKH Ha YPOBHE CpPEHEro 00Iero oOpa3oBaHUs JOJKEH
M3y4aTbCsd B YCJIOBMSAX MPEAMETHOTO KaOuHeTa (PU3UKU HIM B YCIOBHUAX
MHTETPUPOBAHHOTO KaOMHETa NPEIMETOB E€CTECTBEHHO-HAYyYHOIro LUKIa. B
kabuHeTe (PU3MKKM JOHKHO OBITHh HEOOXOoauMoe jabopaTopHOEe O0OpyIOBaHHE
JUISL  BBITIOJIHEHMSI YKa3aHHBIX B MporpaMme IO (PU3UKE YYCHUUYECKUX
MPAKTUYECKUX padOT U IEMOHCTPAILIMOHHOE 000PYOBaHUE.

JleMOHCTpallMOHHOE 000py/noBaHUE (POPMHUPYETCSI B COOTBETCTBUU C
MPUHIUIIOM MHHUMAJIbHOW JOCTATOYHOCTH W OOECIEYMBAET IOCTAHOBKY
MEPEUHCIICHHBIX B MporpamMme Mo (U3HKE KIIOYEBBIX JEMOHCTPAUUNA JId
UCCJIEOBAHMUS W3Y4YaeMbIX SIBJIEHMH M TPOLECCOB, SMIUPUYECKHX H
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JIaGoparopHoe 00OpyIOBaHHE IJIsl YYEHHMYECKHX MPAKTHUYECKUX pPaldoT
(dopMupyeTcs B BUJIe TEMATUYECKUX KOMIUIEKTOB U OOECIIEUNBAETCS B pacyeTe
OJIHOTO KOMIUIEKTa Ha JBYX oOOyvarmuxcsa. TemaTH4ecKue KOMIUIEKTHI
71a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITH MOCTPOECHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHMUU aHAJOrOBBIX U IU(PPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU 1IEJISIMU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU ABJISAIOTCS:

-+ (opmupoBaHue HMHTEpeca M CTPEMIICHHUsI OOydaroUuXcsi K HaydHOMY
M3YYEHUIO MPUPOJIbI, PA3BUTUE WX UHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

* pa3BUTHE TMIPEACTABICHUM O HAYYHOM METOJE TIO3HAHUSA U
(opMuUpOBaHHE HCCIEIOBATENLCKOIO OTHOIIEHUS K OKPY)KAIOIIUM
SIBJICHUSIM;

-« (opmupoBaHME HAy4YHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa M3y4CHUS
OCHOB CTPOEHHSI MaTEPUH U PYHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

-+ (bopmupoBaHre yMEHUI OOBSICHATH SIBICHUS C UCIIOJIb30BAaHUEM
($u3HUeCKUX 3HAaHUM 1 HAYYHBIX JOKA3aTeIbCTB;

« (opMUpOBaHHE MPEICTABICHUMN O poJi (PU3UKH JIJIST Pa3BUTHSL IPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJOTUH.

JlocTukeHne 3TuX 1enel o0ecreynBaeTCsl pelIeHHEeM CIEAYIOUX 3a1a4 B

nporuecce u3yyeHus Kypca GU3NKN Ha YpPOBHE CpeHEro oo1iero oopa3oBaHus:

- npuoOpeTeHHe  CUCTeMbl 3HaHMM 00  00mWMX  (U3NYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUSAX,  BKJIOYas  MEXaHHKY,
MOJIEKYJISIDHYIO (PU3HKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AJIEMEHTHI acTPO(PU3HUKY;

+ (¢opMHUpOBaHME YMEHHUN NPUMEHSATh TEOPETHUECKUE 3HAHUA IS
OOBsICHEHHSI (PU3MYECKHUX SBJICHUNW B TPUPOJE W IS TPUHATUS
PAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



+ OCBOEHHE CHOCOOOB pEIICHUS Pa3IUYHBIX 3a/Ja4 C SIBHO 3a/JaHHOM
duznyeckoil MoJenblo, 3a7ad, MOAPA3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3anue (HPU3NYECKO MOJIeNH, aIeKBaTHON YCIOBHIM 3a/1a4H;

« TIOHMMaHHE (PU3NYECKUX OCHOB U MPUHITUIIOB JACHCTBHS TEXHUYCCKUX
YCTPOMCTB W  TEXHOJOTHYECKMX TPOIECCOB, WX BIHUSHHUS Ha
OKPY>KaIOIIYIO CPELy;

*  OBJIaJICHHE METOJAAMH CAMOCTOATEIHHOTO IJIAHUPOBAHUS U MPOBEACHUS
(bu3HUEeCKUX SKCIIEPUMEHTOB, aHAJIN3a U WHTEPIPETANA HHPOPMAIIUH,
OTIpeIeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

*  CO3JIaHUE YCIOBHM JJIs pa3BUTHUSI YMEHUHN MPOCKTHOUCCIIEIOBATEIHCKOMH,
TBOPYECKOU J1E€ATEIBHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOILEro
obOpazoBanus orBoautcs 136 dacos: B 10 kitacce — 68 yacoB (2 yaca B HEZIEIIO),
B 11 kmacce — 68 4acoB (2 yaca B HECIIO).

[Ipennaraempiii B mporpamme 1o ¢GU3MKE MEpPeUYeHb JA0OPATOPHBIX U
PAKTUYECKUX pabOT SIBISETCS PEKOMEHIOBAaHHBIM, YUYWUTEh JI€NAaeT BBIOOD
npoBeaeHUsT J1a00paTOpHBIX pabOT MU OMBITOB C YYETOM HHIMBUIYaTbHBIX
0COOEHHOCTEH o0yyJarommxcs.

COJAEP)KXAHUE OBYUEHUSA

10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o npupone. Haydynsle METOABI MO3HAHUS OKPYKAIOIIETO
mupa. Posp dKCriepuMeHTa W TEOpPUM B IPOLECCE NO3HAHMS IPUPOJBI.
OKCHepuMEHT B (PU3HKE.

MopenvupoBanue (pU3n4YeCcKux sSBJICHUN U TIpolieccoB. HaydyHbie rumoTessl.
duznyeckue 3aKOHbI U TEOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUSA.

Ponb u Mecto pusuku B GopMUPOBAHUN COBPEMEHHON HAYYHOU KAPTHUHBI
MHPA, B IPAKTUYECKOMN JEATEIBHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJIOTOBbIE U IU(POBBIE H3MEPUTEIIbHBIC NPUOOPHI, KOMIIBIOTEPHbBIC
JNATYUKHU.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.
[Tepemenienue, cKOpocTh (CpeaHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOpPEHHE MaTepUalibHON TOUKH, UX MPOEKIIMU HA OCHU CUCTEMbl KOOPAUHAT.
CioxxeHue nepemMeneHnil U CI0KEHUE CKOPOCTEM.



PaBHOMEpHOE M pPaBHOYCKOpPEHHOE TMPSIMOJIMHEWHOE NBIOKEeHHE. | paduku
3aBUCUMOCTH KOOpAHMHAT, CKOPOCTH, YCKOPEHHS, MYTH U IEpPEMEIICHUS
MaTepualbHOU TOYKU OT BPEMEHHU.

CBoOomHOE TIafieHue. Y CKOpEHHE CBOOOTHOTO TTaIeHUS.

KpuBonuneitHoe nBukeHWe. JIBMKEHHE MaTEpUAJIbHOM TOYKHA IO
OKPYHOCTH C TIOCTOSSHHOM M0 MOZYJIK0 CKOPOCTBIO. YTIIOBasi CKOPOCTb,
nuHelHas ckopoctTh. [lepwon m wactora oOpamenus. LleHTpocTpeMurensHoe
YCKOPEHHE.

TexHuyeckne yCTpoOWCTBA M MPAKTHYECKOE MPUMEHEHUE: CIHAOMETP,
JBIKEHUE CHAPSII0B, LIEITHBIE M PEMEHHBIE TIEpEIayu.

Jlemoncmpayuu

Mopeinb cucTeMbl OTCUETA, UIUTFOCTPALINS KHHEMATHYECKUX XapaAKTEPUCTHK
JBH>KCHUSL.

[IpeoOpazoBaHue IBUKEHUN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

ITaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBHKEHUs Tena, OpOLIEHHOrO MOJ YIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

HarmpaBnenue ckopocTy P IBUKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yyeHne HepaBHOMEPHOTO IBMXKEHUS C LIEIBIO ONPEIEICHUS MTHOBEHHOM
CKOPOCTH.

HccnegoBaHne COOTHOIICHUSI MEXIY MYTSAMH, MPONJACHHBIMUA TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKM BPEMEHU IPU PaBHOYCKOPEHHOM
JBWYKEHUU C HAYAJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMKEHUS TeNa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpuaiun  otHocutensHOcTH l'anmunes. IlepsBeii  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon HetoToHa
U1 MaTepHaIbHON TOYKH. Tperuit 3aKOH HreroTona gius
MaTE€pUAIbHBIX TOYEK.

3akoH BcemupHoOro TtsirotreHud. Cuna Tsokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buabsl Tpenus (TOKOs, CKOJbXKEHUs, KaueHus). Cuiia TpeHUS.
Cyxoe Tpenue. Cuiia TpeHUs! CKOJBXKEHUS U cuiia TpeHus nokos. Koadduument
TpeHus. Cuia CONpOTHUBIICHUS MTPU ABUKEHHUU TENIA B )KUJAKOCTH WJIU Ta3e.

[TocTynarenbHOE M BpalllaTelbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaumieHus. [lmedo cuibl. VYcioBus
paBHOBECHUS TBEPAOTO TEJIA.



TexHHYeCKHe YCTPOMCTBA M IMPAKTUYECKOE IMPUMEHCHHE: IMOIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHHUKOB. /[emoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHHE MacC B3aUMOACHCTBYIONINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MAICHUH.

CpaBHeHUE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBECHUS TBEPAOTO Teiia. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomuel U3yuenue

JIBKEHUSI OpyCKa 10 HAKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIMX B IIPYKUHE U
PE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanue yciaoBUM pPaBHOBECHS TBEPAOrO TeEJld, MMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbe MatepualibHOW TOYKHM (Tena), CUCTEMbl MaT€pUaNIbHBIX TOYEK.
NMnynbe CUIlbl 1 U3MEHEHHUE UMITYJIbCA TeJla. 3AKOH COXPaHEHUs UMITYJIbCa.
PeakTuBHOE IBHKCHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaibHOl TOuku. Teopema 00 M3MEHEHUU
KUHETUYECKOU YHEPTHUH.

[TorenunanbHas SHEprusl. ITorennumanbHas SHEprus yIpyTo
nehopMUpOBaHHON TpyxkuHBL. [loTeHIManbHas dSHEprusi Tena BOJIU3H
ITOBEPXHOCTHU 3EMJIH.

[ToreHnmanbHble W HEMOTEHUHAIbHBIE  Cwibl. CBSI3b  pabOTHI
HETIOTECHIUAJIBHBIX CUJI C UBMEHEHUEM MEXAHUYECKOW SJHEPTUU CUCTEMBI TEI.
3aKOH COXpAaHEHUS MEXAHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUYeCKHe yCTPOUCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOMIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTEeHIIMATBHON YHEPTUHM B KHHETHYECKYIO U OOpPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue abCONIOTHO HEYIIPYroro yjaapa ¢ MOMOMIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.



HccnenoBanue cBsi3u pabOTHI CUITBI C U3BMEHEHUEM MEXaHUUYECKOU SHEPTHH
TeJa Ha MPUMEPE PACTSHKEHHSI PE3MHOBOIO KIyTa.

Paznen 3. MoJgekyasipuasi Gusnka u tepMmoanHamMuka Tema

1. OcHogbl MONEKYNAPHO-KUHEMUYECKOU Meopul

OcCHOBHBIE TTOJIOKEHUS] MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX ONIBITHOE
obocHoBanue. bpoyHoBckoe nBuwkenHue. JAuddys3us. Xapakrep ABMWKEHUS U
B3aMMOJICHCTBHUSl YacCTHUIl BellecTBa. MOJENN CTPOCHHS Ta30B, KUIKOCTEU H
TBEPABIX TeT U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenell. Macca
u pa3mepsl MoJiekys. KonnyectBo Bemectsa. IlocTossHHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remnepartyp
Llenbcus.

Mopnenb UJEATBHOTO rasa. OcHoOBHOE ypaBHEHUE
MOJIEKYJIIPHOKMHETUYECKOW  TEOpUM  MJE€aJbHOTO  raza.  AOcCoJoTHas
TeMIlepaTypa KaKk Mepa CpeHell KNHETUYECKOW SHEPIrUU TEIJIOBOTO JABUKEHUS
yactul raza. lllkama temmneparyp KenbBuHa. ['a30BbI€ 3aKOHBI. YpaBHECHHE
MenneneeBa— Kianelipona. 3akos [lansToHa. M30nponecchl B naeanbHOM rase C
IOCTOSTHHBIM ~ KOJIMYECTBOM  BemlecTBa. ['paduueckoe  mpencraBieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue yCTpOWCTBA W TPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JAUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COEUHEHUH.

OmnbiTel 110 U Hy3UN KUIAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO ABHKCHHS.

Mogens onbita lITepHa.

OnpIThI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJEUCTBHUSL.

Mopenb, WLTIOCTpUpPYIOIIAas IPUPOAY AABICHUS I'a3a Ha CTEHKU COCYa.

OneIThl, WUTIOCTPUPYIOLIME YPAaBHEHHE COCTOSHHUS WICAIBHOIO Tasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopsie pabomuwl

OnpeneneHre Macchl BO3yXa B KJIACCHOM KOMHAaTe HA OCHOBE U3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3/lyXa B HENl.

HccnenoBanue  3aBUCMMOCTH  MEXIy  ITapaMeTpamMu  COCTOSIHUS
pa3pexEeHHOro rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoanHaMmuueckasi cucreMa. BHyTpeHHSs1 SHEPTHS TEPMOINHAMUYECKON
CUCTEMBI ¥ crIOCO0BI €€ n3MeHeHus1. KonuuecTBo TernoTsl U pabota. BHyTpeHHss
SHEPrus  OJHOATOMHOIO  WAEAJIBHOrO  Ta3a. Buasl  Temnonepenayu:



TEIUIONPOBOAHOCTh, KOHBEKLHS, M3JIyYEHHE. YJENbHass TEIIOEMKOCTh
BeniecTBa. KolmuecTBo TEIIOTHI MpH TEIUIONEepeaye.

[Tonsatue 00 amgmabaTHOM mporecce. IlepBbIii 3aKOH TEPMOIUHAMHKH.
[IpumeHeHne IepBOro 3aKOHa TEPMOJMHAMUKHN K M3ompolieccaM. ['padudeckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPO1IeCCOB B MPUPO/IE.

TerutoBple  MammuHbl.  [IpUHOUIBIL ~ IEUCTBUS  TEIJIOBBIX  MAIIIMH.
[IpeoOpazoBanus PHEPrUM B TEIIOBBIX MalmnHaxX. KoadduimeHT mosiae3Horo
nevictBusl TerioBo MammHbl. [{ukn KapHo u ero xo3pduIMEHT MOae3HOoro
JEUCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TETIOPHEPTETUKH.

TexHuyeckre yCTpPOMCTBAa M MPAKTUYECKOE MNPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHenue BHyTpeHHEH PHEPrUM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKkKu U3 OYTBUIKM MOJ ACHCTBHEM CXATOro BO3jyXa, HarpeBanue sdupa B
JATYHHOU TPYOKe IMMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3meHenne  BHYTpeHHEH  »sHepruu  (TemiepaTypbl) Tejla  IpHU
TeIrJIonepeaaye.

OnpIT 1O aguabaTHOMY pACHIUPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopgenu mapoBod TypOWHBI, JBUTATENsT BHYTPEHHErO0 CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOIOTHAS U
OTHOCHUTEJIbHASA BJIAXXHOCTh BO3AyXa. HacellmeHHbI map. YaenbHas TEIioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT 1aBJICHHUS.

Teépnoe Tteno. Kpucramnmdeckue u amopdHbie Tema. AHU30TPOIHS
CBOMCTB KpuCTAIUIOB. JKuakue kpuctaaibl. COBpEMEHHbIE MATEPUAIIHI.
[InaBneHue u KpucTayU3anus. Y nefapHas TeroTta rmiasiaeHus. Cyomumarnus.

YpaBHeHuUE TEII0BOTO OajaHca.

TexHuueckne yCTpOWCTBA M INPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUM TOJYYEHHUS] COBPEMEHHBIX MaTEpPHUAJIOB,
B TOM YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUSs BIAXKHOCTH.

HaOnronenue HarpeBaHus M MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.
JleMoHcTpalusi KpuCTasioB.



Vuenuueckuii skcnepumenm, nabopamopmsvie padbomol
N3mepenrie OTHOCUTENbHON BIAKHOCTU BO3/1yXa.

Pasnen 4. dnexkrpogunamuka Tema

1. dnekmpocmamuka

OnexTpuzanus Ten. ONEKTpUYEeCKUud 3apsan. JlBa BHJa SIEKTPUUYECKUX
3apAnoB. IIpOBOJHUKH, TUANIEKTPUKU U MOJYNPOBOAHUKU. 3aKOH COXPAHECHHS
ANEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH KyioHa. TodedHbId 3JIEKTPUUYECKUIA
3apsan. DiekTpryeckoe nosie. Hanpspk€HHOCTE anexkTpudeckoro nosst. [lpuanmn
CYHEPIO3ULIUU JICKTPUUECKUX ITOJIeH. JIMNHUN HANIPSHYKEHHOCTH DIIEKTPUYECKOTO
TTOJISL.

Pabora cun snekrpocratuueckoro moisis. [lotenmuman. Pa3HocTh
NOTECHUHAIOB. IIpOBOAHUKM U IMDIEKTPUKU B IIIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpruyeckas IpOHULAEMOCTb.

DNeKTPOEMKOCTD. Konpnencarop. DneKTpOEMKOCTh IIJIOCKOIO
KOHJIEHCATOpa. DHEPTHUsl 3apsSKEHHOTO KOHJAEHCATOPA.

TexHuyeckre yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: AIEKTPOCKOIL,
ANEKTPOMETP, DSJEKTPOCTATHUYECKasl 3aIlUTa, 3a3€MIICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN amnliapar, CTPYWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS SJIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TE.

IIpOBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCATopa OT IUIOLIaJH
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U IUDJIEKTPUUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3Mepenne 35eKTpoEMKOCTH KOHEH CATOpA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Hcroununku Toka. Cuna toka. [IocToSITHHBIN TOK.

Hanpsoxenue. 3akon OMa 115 ydacTKa LETH.

DJNEeKTpUYECKOe CONPOTHUBICHHE. YIeJIbHOE CONPOTHBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, MapajuIeIbHOE, CMEIIAHHOE COSAMHEHUE TPOBOIHUKOB.

Pabora »snekrpuueckoro Toka. 3akoH JDxoyms—JleHma. MomHOCT
AIIEKTPUYECKOTO TOKA.



DNeKTpoABMKYIIAsl CUjla U BHYTPEHHEE CONPOTHUBIIEHUE WCTOYHHMKA TOKA.
3akoH OmMa qnus nojaHOW (3aMKHYTOHM) anekTpudecko uenu. Koportkoe
3aMBbIKaHHE.

DIIEKTpOHHAs MPOBOJAMUMOCTh  TBEPIBIX  METAIIIOB.
3aBUCHUMOCTB COIIPOTHUBJIEHUS METAJUIOB OT TeEMITEpaTypbl. CBEpXITPOBOANMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku.  CoOCTBEeHHass W NPUMECHasT  IPOBOAUMOCTb
noJIynpoBOoAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKA TOK B pacTBOpax M  paciuiaBaX 3JIEKTPOJIUTOB.
DNEKTPOIINTHYECKAS] TUCCOLUALUS. DIIEKTPOIIN3.

DIIEKTPUYECKH TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATEIbHBIN
pazpsa. Monunus. [1nazma.

TexHnueckue yCTpoWcTBA M MNPAKTUYECKOE IPUMEHEHHE: aMIIEpPMETD,
BOJITMETpP, PEOCTaT, MCTOYHHUKH TOKa, 3JIEKTPOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBJICHUS, BaKyyMHbIN
IO, TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, FaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cUilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBJICHUS LUJIUHAPUYECKUX IPOBOJHHUKOB OT JUJIMHBI,
IJIOIIA/IA MOTIEPEYHOIO CEYEHUS M MaTeprala.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsimoe wu3mepeHne dIeKTpoABHXKYIIEH cuibl. KopoTrkoe 3ambikaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTHUBJIEHUS METAJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTH BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomul U3yuenue

CMEIIaHHOTO COEIMHEHUS PEUCTOPOB.

N3mepenne 31eKTpOABHKYILEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue anexTpomsa.

MexknpeaMeTHbIe CBA3H

Nzyuenne kypca ¢puzuku 6a3oBoro ypoBHs B 10 ki1acce ocyecTBisieTcs ¢
y4€TOM COJAEpKATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMH MaTe€MaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsimusi, CBI3aHHBIE C U3YYEHUEM METO/I0B HAy4YHOIO
MO3HAHUS: ABJICHUE, HAYYHBIN (akT, runores3a, pu3NUYecKas BEIUYUHA, 3aKOH,
Teopusi, HAOMIOACHHE, SKCIEPUMEHT, MOJICIMPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, JIHHEWHas (QyHKUUA,
napabosna, runepOosia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKHUE (DYHKIIMH:



CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPBI U UX IIPOEKIIMU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoeusn: mexanndyeckoe IBIKEHHUE B )KUBOM TIpupoe, muddysus, ocMoc,
TEIJTI000MEH KHBBIX OPTaHU3MOB (BHJIBI TEILIONIEPEIaUuH, TEIIJIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOMW MPUPOJIE.

Xumus: DUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJEKYIL,
MOJIb BEIIECTBA, MOJISIPHASI MACCA, TETUIOBBIE CBOMCTBA TBEPABIX TEII, ) KUIKOCTEN
Y Ta30B, JICKTPUUECKHUE CBOMCTBA METAILIOB, SJIEKTPOJIMTUYECKAS TUCCOLUALINS,
rajbBaHMKa.

T'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus.: mpeoOpa3oBaHUE NBUKEHUN C UCIOIHL30BAaHUEM MEXaHU3MOB,
YYET TPEHUS B TEXHUKE, MOAIIMITHUKH, WCIIOJIb30BAHUE 3aKOHA COXPaHCHUS
UMIIyJIbca B TEXHHKE (pakera, BOJOMET W APYrue), ABUTATEIb BHYTPEHHETO
CropaHmsi, TIapoBas TypOWHa, OBITOBOM XOJIOAWIBHUK, KOHJUIIMOHED,
TEXHOJIOTUM  TIOJIyYEHUS COBPEMEHHBIX MAaTE€pUAJIOB, B TOM  YHCIE
HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAS 3AIUTa, 3a36MIICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYHMHBIA MPUHTEP, DICKTPOHATPEBATEIIHHBIC
MPUOOPBHI, AIEKTPOOCBETUTEIbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

[ToctostHHBIE MarHuThl. B3anMoneicTBUE TOCTOSHHBIX  MAarHUTOB.
MaruutHoe none. Bexkrop marHuTHOM MHAYKUMU. [IpuHumn cynepno3unuu
MAarHATHBIX NOJIEW. JIMHMKM MarHUTHOW MHAYKIMU. KapThHA JTMHUM MarHUTHON
WHYKIHWH NOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHoe mMoJie MPOBOJHHUKA C TOKOM. KapThHa JIMHUW WHAYKIUU
MarHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIEBOTO
IPOBOJIHUKA, KATyIIKH C TOKOM. OnbIT Opcrena.
BzanmopericTBue nmpoBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJb U HalpaBJICHUE.

Cuna Jlopennia, €€ MOAyJb W HampabiieHHe. J[BUKeHHE 3apsKEHHOU
YaCTHIIBI B OJJHOPOHOM MarHuTHOM mojie. Pabora cunsl Jlopenta.

SIBiieHUE DIEKTPOMAarHUTHOM UWHAyKIMU. [IOTOK BekTOpa MarHUTHOU
WHIAYKOUHU. OJEKTPOABWKYINAS CHJIA HWHAYKIUU. 3aKOH D3JIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe anekTpuyeckoe moJie. DNEKTPOJABMKYIIAs CUia WHIYKIHU B
IIPOBOAHUKE, IBUXKYILEMCS ITOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHayKTUBHOCTb. SIBIEHME CaMOMHIAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOMHYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKHU C TOKOM.



DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: IMOCTOSHHbBIC
MAarHuThbl, AJEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTULl, UHIYKIIMOHHAS T1E€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

SIBNEeHHE 3JIEKTPOMArHUTHOW UHIAYKIUU.

[Ipasuo Jlenua.

3aBUCUMOCTB 3JIEKTPOJIBHKYILEH CUITBI HHAYKIUUA OT CKOPOCTH H3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne CaMOMHAYKIUU.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol 3yuenue
MAarHUTHOTO TMOJISI KaTYIIKU C TOKOM.

HccnenoBanne neWcTBUsA MOCTOSHHOIO MAarHuTa Ha PaMKy C TOKOM.
HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIAH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKMpPOMACHUNHbIE KOEOAHUS

Konebarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoJieOaHMUS.
[Mapmonnyeckue konedbanus. [lepron, yactora, ammntyaa u aza koaeOaHuii.
[IpyxuHHBIN MasiTHUK. MareMaTtu4eckui MasTHUK. YpaBHEHUE
rapMOHUYECKUX KoseOanuii. [IpeBparieHue sHepru Npu rapMOHUYECKUX
KOJIeOaHUsIX.

Konebarenbupiii kOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHHS B
UJCATPHOM KOJICOATEIIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYECKHUMHU H
ANEKTPOMArHUTHEIMU KoseOanusimu. dopmyna TomcoHa. 3aKOH COXpaHECHHS
SHEPTUU B UJICATHHOM KO0JIeOaTEeIhHOM KOHTYE.

[IpencraBnenne o 3aTyXaroIlmx KOJIeOaHUSIX.

BrinykeHHbIC MeXaHHUeCKUEe KosieOanus. Pesonanc. Beinyx1eHHBIC
AJIIEKTPOMATHUTHBIE KOJICOaHUSI.

ITepemennsbliii Tok. CUHYCOMJANbHBIM TEPEMEHHBI TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE W JEUCTBYIOIEE 3HAUEHUE CUJIBI TOKa U
HaIpPsHKECHHUS.

Tpancdopmarop. IIponsBoicTBo, nepegada u moTpeOICHUE FAEKTPUIECKOM
SHEPIruu. JKOJIOTMYECKHE PUCKHU TIPU TPOU3BOJICTBE 3JIeKTposHepruu. KynpTypa
WCTIOJIb30BaHUS SJIEKTPOIHEPT U B TOBCETHEBHOM KU3HH.



TexHuyeckre yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: DIIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU AJIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJjieOaTelbHOW CUCTEMbl (TPYKUHHBIM WM
MaTeMaTUYECKUI MAsSTHHK).

Habmronenue 3aryxaromux KojieOaHUH.

HccnenoBanue CBOMCTB BRIHYKICHHBIX KOJICOAHHMIA.

Ha6nronenue pe3onanca.

CB0OOOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumnorpamMMsl (3aBUCUMOCTH CUJIbI TOKAa W HANPSDKEHHS] OT BPEMEHHU)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mpu 1OCIIEIOBATEIbBHOM COEIMHEHUU PE3UCTOPa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TMHUYU 3IEKTPONEpEAAUH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOJIA MAJIBIX KOJIEOAHUHM Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HUccnengoBanne TmEpeMEHHOr0 TOKa B ILENA W3  MOCIEI0BATEIBHO
COCAMHEHHBIX KOHJEHCATOPa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHbLE 60JIHbL

MexaHnueckue BOJIHBI, ycioBusi pacnpoctpaHenus. [lepuon. CkopocTb
pacrpocTpaHeHus U JJIMHA BOJHEL. [lonepednbie U MPOAO0JIbHBIE BOJIHBI.
WNurtepdepenius u qudpaxius MEeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUS HW3JIYUYEHHUS DSJIEKTPOMArHUTHBIX
BOJIH. B3auMHuas opuentauus BekropoB E, B, V B anekTpoMarsHuTHONW BOJIHE.
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPAKECHHUE, MIPEIOMIICHHUE, TOJISIpU3alius,
nudpakuus, uarepdepeniusa. CKOpocThb JIEKTPOMArHUTHBIX BOJIH.

[IIxana 371eKTpOMarHUTHBIX BOJIH. [[puMeHEeHME 2JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pamnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIbI.

TexHuyeckre yCTpOHCTBa M MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJbHBIC
WHCTPYMEHTHI, yJIbTPa3BYKOBasi JUAarHOCTHKA B TEXHUKE U MEAUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OO6pa3oBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6momieecs Teno Kak UCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: U NpeoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepenimm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HaHC.



HaGnrogenue cBsS3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYIOU |
4aCTOTOM KOJIeOaHUIA.

UccnenoBanne  CBOMCTB  AJEKTPOMATHUTHBIX  BOJH:  OTPAaKECHHUE,
pesioMJIeHUe, Mojspu3anus, Judpakuus, nHTephepeHITus.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. I[IpsgmMonuHerHOE pacnpOCTPAaHEHUE CBETA B
oaHOpoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKkOHbI OTpaxkeHus cBeta. [loctpoenue n3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3akoHBI MpeJoMJieHHs cBeTa. AOCOIIOTHBIN
nokaszarenp npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yron
MOJTHOTO BHYTPEHHETO OTPAKECHUSI.

Hucnepcus ceeta. CioxHBIM coctaB Oesnoro cBeta. LIBer.

CobOuparoriie ¥ pacceuBaroniye JUH3bI. ToHKasg suH3a. DOKyCHOE
pPAcCTOsIHME W ONTHYECKas cuiia TOHKOM JuH3bL. [locTpoeHne n3o0pakeHuil B
coOuparoux 1 paccenBaromux JuH3ax. opmysna TOHKOM JIUH3HI.

YBenuueHue, 1aBaeMoe JIUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass onrtuka. Uutepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
YcaoBus HaOMOIEHWS MaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpEeHIIMOHHOM
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa ceera. JludpakimonHas pemeérka. YcCIOBUE HAOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE TMPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOEKIIMOHHBIN ammapaT, MHKPOCKOII, TEJIECKOI, BOJOKOHHAas
ONTHKA, TU(PpaKIIUOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonuHeHOE pacipOCTpaHEHUE, OTPAKEHHUE U IIPEJIOMIICHHUE CBETA.
OnTtuyeckue MpuOOPHI.

[TonHoE BHYTpeHHEE oTpakeHue. Moieslb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mogenu MUKpOcKoma, TeJIECKOIa.

Habmronenune natepdepeHIny cBeTa.

Ha6nronenue mudpaxiuu ceera. Habmroaenue

JMCIIEPCUHU CBETA.

[Tonyuenue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomydyenue cnekTpa ¢ mOMOIIBI0 JUGPAKIIUOHHON PEIIETKY.
HaGnronenue nossipusaiiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
N3mepenune nokazaress npeioMJIeHUs CTEKIa.



Uccnenosanue cBoicTB n300pakeHui B muH3ax. Habmonenue
JUCIIEPCUH CBETA.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['pannnbl  MPUMEHMMOCTM  KJIACCMYECKOM  mexaHuwku. [loctymartsl
CIIEIMAIBHOW TEOPUHU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUIT OTHOCUTENBHOCTH DUHIITEIHA.

OTHOCUTENIBHOCTh ~ OJTHOBPEMEHHOCTH.  3aMEUIEHUE  BpPEMEHU U
COKpAILECHUE JIJTUHBI.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsI3p MAacCel C DHEPrMEM W HMIYJIBCOM PENSTUBUCTCKOM YaCTHIIBL.
DHeprus MmoKosl.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®otonsl. Gopmyna I[lnanka cBs3u sHeprur (POTOHA C €ro YacCTOTOM.
DHeprusi 1 UMIyJIbsC HOTOHA.

OtkpeiTie u uccienoBanue ¢otoddpdexra. Omnbitet A. I'. Cronerosa.
3akonbl (oTodpdexra. YpaBHenue DiHmTeHa 1151 Porordpdexra. «KpacHas
rpanuna» ¢porodddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XHAMHUYECKOE JEUCTBUE CBETA.

TexHuyeckre yCTpoOHCTBa M MPAKTUUYECKOE MPUMEHEHUE: (POTOIJIEMEHT,
(doTomaTUMK, COTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(PdeKT HAa yCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pe3epdopaa mo paccessHuIO o -4acTHII.
[Lmanerapnas mopenb aroma. Iloctymatel bopa. M3nyuenue u moriouieHue
(GOTOHOB MpHU TEpexoJie aToMa C OJIHOIO YPOBHSI dHEPruu Ha Apyroil. Buawbl
criekTpoB. CIEKTp YpOBHEW SHEPTrUU aTOMa BOJOPO/IA.

Bonnosele cBoricTBa yactuu. Bosnsl ne bpoitnsa. KopnyckyasspHOBOITHOBOM
Ty aJIN3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckre ycTpouWcTBa M NPAKTHUUYECKOE MPUMEHEHUE: CIEKTPAaJIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.



Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Hab6nronenue nuHeHyaThIX CIEKTPOB U3ITYUCHHUS.
Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol
Ha6nronenue nmuaeyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKA3bIBAIOIINE CI0KHOCTh CTpOEHHUs snpa. OTKpbITHE
paguoaktuBHOCTH. OmbiTel  Pesepdopma 1o  ompenmeneHuio  cocTaBa
paanoakTUBHOTO u3nyueHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUsI.
Binsinue paanoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeITHE NpOTOHA U HeWTpoHa. Hykionnas monens siapa ['eitzenGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa.  DJIEKTPOHHBIM M TO3UTPOHHBIA  OeTa-pacma.
["'amMan3nydenue. 3aKOH paJlMOAKTUBHOTO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl sapa.

Anepnsie peakunu. [lenenue u cuHTE3 AI€EP.

Anepusiii peaktop. TepmosepHbiii cunTe3. [IpobiieMbl U MEPCHEKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoabl HaOJIIOACHHS U PETUCTPALIMK 3JIEMEHTAPHBIX YACTHII.

dyHaamMeHTalbHbIe B3auMozeicTBUs. EnuHCTBO (U3MYECKOW KapTUHBI
MHpA.

TexHuyeckue yCTporcTBa U MPAKTUYECKOE TPUMEHEHUE: TO3UMETP, KaMepa
Buiibcona, simepHbIit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TUrK MOHUBHPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, n1abopamopnsle pabomul UccnenoBanue

TPEKOB YaCTHI] (110 TOTOBBIM poTorpadusim).

Paszgea 8. DieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH
OTtanbl pa3BUTHSA acTpoHOMUHM. I[IpuUKiIagHOe W  MHPOBO33PEHUYECKOE
3HAYE€HHUE aCTPOHOMMH.
Bup 3é3mHoro neba. Co3pesnus, spKue 3BE3/BI, IJIAHETHI, UX BHIMMOC
JIBIDKCHHE.
CoiHeuHast cucreMa.

Connne. ConmHeuHasi akTUBHOCTh. Mctounuk sHeprum CojHIIA U 3BE3L.
3BE3/1bI, MX OCHOBHBIC XapaKTEPHUCTHKU. J[Marpamma «CIEeKTpaJibHBIN Kjacc —
CBETUMOCTBY». 3BE34bI I'JIaBHOM IIOCJIEIOBATEILHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTB» ISl 3BE€3]] IJIaBHOM IOCIEI0BATEILHOCTH. BHYyTpeHHEE CTpoeHue
3BE311. COBpEMEHHBIE MTPECTABICHUS O MPOUCXOXKICHUHU U 3BorounK CoJiHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.



Mneunsiii [IyTe — Hama 'anaktuka. [lonoxenue u asuxenue CoiHUA B
INanaktuke. Tunsl ranakTuk. PaguoranakTuky v kBasapsl. UEpHBIE ABIPHI B sIpax
TaJIaKTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xab66na. PazOeranue
ranakTuk. Teopust bonbmoro B3psiBa. PEIMKTOBOE U3TyUYEHHUE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo0IeMbl aCTPOHOMHH.
Yuenuueckue nabnooenus

Habmoienust HeBOOPY>KEHHBIM IJ1a30M C MCIIOIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JUIsl ONPEEICHUS TOJIOKEHHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31usd CEBEPHOIO MOIYIIAPU U IPKUE 3BE3BL.

Ha6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

O06o0maroniee NOBTOPpEHUE

Ponpy ¢Qusuku W acTpoOHOMHUHM B D3KOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMAJIBHOM M 3THYECKOW cdepax IedaTebHOCTH YEeJIOBEKa, POJb U MECTO
(U3MKM U acTPOHOMHUU B COBPEMEHHOM HAy4yHOM KapTUHE MHpa, pOJib
¢uznyeckoit Teopuu B POPMUPOBAHUM MPEACTABICHUN O PU3NYECKON KapTHHE
MHUpPa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOLIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IPUPOJIE.

MexnpeaMeTHbIe CBA3M

Nzyuenne kypca ¢puzuku 6a3o0Boro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
y4ETOM COJEPIKATEIIBHBIX MEXKIPEIMETHBIX CBSA3€H C KypcamMu MAaTeMaTHUKH,
OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimusi, CBI3aHHbIE C U3yYEHUEM METOAOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAY4YHBIN (DakT, runoresa, pusnyeckas BeITUYMHA, 3aKOH,
Teopusi, HAOII0ACHHE, IKCIIEPUMEHT, MOJEIUPOBaHHUE, MOJIETb, U3MEPEHHUE.

Mamemamuxa: pelleHUWEe CUCTEMbl YPAaBHEHUM, TPUIOHOMETPHUUYECKHUE
(YHKIIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHI U UX MPOEKIMU HA OCU KOOPAUHAT, CIOKEHUE BEKTOPOB,
IPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIIMI, MPU3HAKK MOAOOUS TPEYroJbHUKOB,
OmpeIeNICHHE TUIOMAIU TIIOCKUX (Uryp u 00bEMa Tell.

Buonocus: snektpuyeckue SBICHUS B JKUBOM NpUPOJE, KojeOaTerabHbIe
JIBWKEHUS B )KUBOM IIPUPOJIE, ONTUYECKUE SBJICHUS B )KUBOU IIPUPOJE, ACUCTBHE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa30BaHUSl KPHUCTAIUIMYECKOM  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpaghus: MarHUTHBIE TONMIOCA 3EMJIM, 3aJ€KH MArHUTHBIX Py,
(doTochEMKa 3eMHOM MTOBEPXHOCTHU, MPECKA3AHNE 3eMIIETPICEHUH.

Texnonocus: JVHUM DJIEKTPONEpeNad, I'EHEpaTop IIEPEMEHHOIO TOKa,
ANIEKTPOJBUAraTENb, UHAYKIIMOHHASA II€Yb, pafap, paiuoONpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neub, NpOEKIIMOHHBIM anmnapaTr, BOJOKOHHAs ONTHKA,
conHeuHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydueOHOTO TIpenmMera «Du3nKa» HA YPOBHE CPEIHETO OOIIETro
obOpa3zoBaHus (0a30BBIM YPOBEHB) TOKHO 00ECIIEUNUTD JOCTHKECHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS Yy4eOHOro mnpeamera «Duszukay
JTOJKHBI OTpakaTh TOTOBHOCTD 5 CIOCOOHOCTD 00yJaromuXxcs
PYKOBOJICTBOBaTbCA CPOPMUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH,
CUCTEMOI IIEHHOCTHBIX OpPUEHTAIlMW, TMO3UTHUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo  OOIIECTBa,
paclIMpeHue KU3HEHHOI'O OINblTa M OINbITa JEATEJIBHOCTH B IpOLECCE
peain3ali OCHOBHBIX HAINPAaBICHUHM BOCHUTATEIBHOM IEATEIBHOCTH, B TOM
YHUCJIC B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIINU O0YHAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOTO YJI€HA POCCHUHCKOro OOINEeCTBa; MPUHATHE TPAJTUIIMOHHBIX
00111€UeTIOBEYECKUX TYMAaHUCTUYECKUX U
JEMOKPATUYECKUX LEHHOCTEN; TOTOBHOCTH BECTH COBMECTHYIO JIESITEIBHOCTD B

MHTEPECAX TPAXKIAAHCKOTO
o0I11ecTBa, y4acTBOBaTh B CAMOYTMPABJICHUHU B 00Pa30BaTEIbLHON OpraHU3alllu;
YMEHHE B3aUMOJIEMCTBOBATH C COUUAIIbHBIMA HMHCTUTYTaMH B COOTBETCTBUHU C UX
GYHKIUSAMA ¥ Ha3HAY€HUEM; TOTOBHOCTh K T'YMAaHUTApHON U BOJIOHTEPCKOMU
JCSATCIIBHOCTH; 2) MATPHOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
MMaTPUOTU3MA;  LIEHHOCTHOE OTHOLICHHE K TOCYyJapCTBEHHBIM CHUMBOJIAM,
JTOCTHKECHUAM
POCCUICKHUX yUEHBIX B 001aCTH (DU3UKH U TEXHUKH; 3) AYXOBHO-HPABCTBEHHOI'0
BOCIIMTAHUA: C(OOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO
MOBEJICHUsI; CIIOCOOHOCTh OIICHUBATH CUTYyallMI0 W TPUHUMATh OCO3HAHHBIC
pellIeHus, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM
YUCJI€ B JEATENBHOCTA YYEHOTO; OCO3HAHHUE JIMYHOTO BKJIAJIA B IOCTPOCHUE
YCTOMUMBOrO Oyayiiero; 4) 3CTeTHYecKOro BOCIHMTAHHUS: 3SCTETHYECKOEC
OTHOUIEHHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIEro (hU3nIecKor Hayke; 5)

TPYAOBOI'0 BOCIIUTAHMS:

HWHTEpEC K pasindHbiM cdepam mpodecCHOHATLHON NeSITeIbHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3MKONW U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIH



BBIOOD Oyay1ieii mpodeccuu 1 peann30BbIBATh COOCTBEHHBIE )KM3HECHHBIE TITAHBbI;
TOTOBHOCTh ¥ CITOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHUIO B
o0sacTu (PU3HMKHU HA MPOTHKECHUHU BCCH KU3HU; 6)
IKOJOTHYECKOTO BOCTIMTAHMSA:
c(hOpMHUPOBAHHOCTH IKOJIOTHIECKOMH
KYJIbTYpPbI, 0OCO3HAHUE TI100aIBHOTO
XapakTepa OJKOJOTMYECKUX TMpoOsieM;  IUIAaHUPOBAaHHE U  OCYIIECTBIICHUE
JIEUCTBUN B OKPY’KAIOIIEH CpeJC Ha
OCHOBE 3HaHWs IeJIed YCTOWMYMBOTO Pa3BUTHs UYEJIOBEUECTBA; pPACUIUPEHUE
OTIBITA JIEATEITHPHOCTH SKOJOTHIECKON HAPaBIEHHOCTH Ha
OCHOBE MMEIONINXCS 3HAHMM 110 (prsuke; 7)
HEHHOCTH HAYYHOI0 MO3HAHMUSA:
c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3MUECKOW HAyKH; OCO3HAHHME LEHHOCTUM HAy4YHOH
JESTeNIbHOCTH, TOTOBHOCTh B TMPOIECCE HU3YYCHUA (PU3UKH OCYIIECTBISATH
MPOEKTHYIO ¥ HCCIEA0BATEIBCKYIO NEATEIbHOCTh HHANBUAYAIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAIbHbIE yUeOHbIe AeiicTBUs ba3oBble
JIOTHYeCKHe 1eHCTBUSA:

CaMOCTOSATENIbHO  (OPMYJIHPOBATh W  aAKTyaJIH3UpOBaTh  MpodIieMy,
paccMaTtpuBaTh €€ BCECTOPOHHE; OIPENENATh LENU JAEATEIbHOCTH, 33aBaTh
MapamMeTPbl U KPUTEPUU UX
JTOCTUKECHUS;, BBIABIISATh 3aKOHOMEPHOCTHU M ITPOTUBOPEUHUS B PACCMATPUBAEMBIX
bu3nuecKkux SIBICHUSAX; pa3pabdaTbiBaTh IJIAH PEIICHHUS NPOOJIEMBbI ¢ YYETOM

aHAJIN3a UMEIOLIUXCS
MaTepUajIbHbIX W HEMATEPUAIBHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B

JEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOB  LIEJISIM, OILICHMBaTh PUCKU  MOCJIEACTBUN  JI€STEIbHOCTH;

KOOPAWHHUPOBATh U BBITIOJIHATL PaboTy B YCIOBUSIX

pEeaNbHOTO,
BUPTYaJIbHOTO W  KOMOWHUPOBAaHHOTO  B3aWMOJICHCTBUSA, pa3BUBATH

KpEaTHBHOE MBIIIICHUE TIPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

Ba3oBrbIe ucciaenoBarejbCcKHe 1eHCTBUA.

BJIAJIETh HAYYHOU TEPMUHOJIOTUEN, KIIFOUEBBIMU MTOHITUAMU U METOIAMU
du3nyueckoil HayKd; BIAJETh HAaBBIKAMU y4eOHO-HCCIICIOBATEIBCKON W
IPOEKTHOU AESITENIbHOCTU B 00J1aCTU (PU3UKH, CITIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY TOMCKY METOO0B PEIIeHUs 3a/1a4y (PU3NYECKOTO COJAEPIKAHMS,
NPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHMS; BJIAJAETh BUAAMU JEATEIBHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHWS, €T0 HHTEPIpETaIny, MNpeoOpa3OBaHHUIO U
MIPUMEHEHUIO B PA3JIMYHBIX yU4EOHBIX CUTYallUsX, B TOM YHCIIC TIPU CO3JaHUU



y4eOHBIX TPOCKTOB B 00JacTH (DM3WKH, BBIABISATH MPUYUMHHO-CIICICTBCHHBIC
CBSI3U U aKTyaJIM3UPOBATh 3a/1ady, BBIABUTATh TUIIOTE3Yy €€ pelIeHUs, HaXOAUTh
apTyMEHTHI TSI TOKA3aTebCTBA CBOMX YTBEPIKICHHM, 33a/1aBaTh MapamMeTphl H
KPUTEPUHN pEUICHUS; aHAIM3UPOBAaTh MOJYYEHHBIE B XOJE pEUICHUsS 3aJauu
pe3ynbTaThl, KPUTUYECKH OILIEHUBATh HMX JOCTOBEPHOCTb, IMPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX; CTABUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3a/1aUH
B 00pa3oBaTebHOM

NESATETLHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (DU3UKH; TaBATh OIICHKY HOBBIM

CUTYaIIMsIM, OLICHUBATh MPUOOPETEHHBIN OTBIT; YMETh IEPEHOCUTD

3HAHUS M0 (PU3UKE B MPAKTHUECKYIO 001aCTh
KU3HEICATCITLHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOJacTelt; BBIABUTATh HOBBIE UCH, NIPEJIaraTh OpUTHHAIBHBIC TTOAXOIbI

Y PEIICHUSI;, CTaBUTh MIPOOIEMBI U 33/1a4H, TOMyCKAOIIHAE

aJbTEPHATUBHBIC PEIICHMUSI.

Pabora c nndopmanueii:

BJIJICTh HABBIKAMU TIOJTyYCHHS HHPOpMAUU (PU3UIECKOTO COJCPIKAHMS U3
HMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSATEIHLHO OCYIICCTBIIATh TOWCK, aHAJW3,
CUCTEMATHU3AIMI0 M WHTEPIPETANI0 UHPOPMALIUU PA3TUYHBIX BUAOB U GHOpM
IIPE/ICTAaBIICHHUS; OLICHUBATh JIOCTOBEPHOCTh HH(OpMAIUK;

WCIIOJIB30BaTh CPENCTBA HWH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIIICHUU KOTHUTUBHBIX, KOMMYHHUKATHBHBIX ¥ OpPTaHU3aIIMOHHBIX
3a7a4 ¢ CcoONIoJiIeHHeM TpeOOBaHUM JProOHOMUKH, TEXHHUKH OE€30MacHOCTH,
TUTHEHBI, PECypcOocOepeKeHHs, TPABOBBIX U ATUYECKUX HOPM, HOPM
nHGOPMAITMOHHON 0€30MaCHOCTH; CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEPIKAHUS
B pa3iaMYHbIX (QopMaTax ¢ y4E€TOM Ha3HAuYCHHUS UHPOpPMAIMKM U IIEJIEBOU
ayJIUTOPHH, BBIOKPAs ONITUMAJIbHYIO (DOPMY MPECTABICHUS U BU3YyaIHU3aIliH.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

OCYUIECTBJIATh OOIIEHHE Ha YypoKaX (U3MKM U BO BHEYPOUHOMU
NEeSATEIBbHOCTH; PACNO3HABATh MPEANOCHUIKA KOH(DJIUKTHBIX CUTyallMd W
CMATYaTh
KOH(JIMKTBL, Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3pEHHUS C

HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh U UCMOJIb30BATh MPEUMYIIECTBA KOMAaHIHOM U UHAWBHIYaJIbHOU
paboThI; BEIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBUN C YUETOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEH KAXKIOI0 WIEHA KOJUIEKTMBA; NPUHUMATH LEIU
COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH IEUCTBHUS 110 €€
JNOCTHKEHUIO: COCTABIIATH IIJIaH JAEUCTBUM, PACIIPEAENATD POJIM C y4ETOM MHEHHUU
YYaCTHUKOB, 00CY/1aTh pe3yIbTaThl COBMECTHOM paOOThI; OLIEHUBATH KAYECTBO
CBOETO BKJIAJIa U KAKIOT0 YYaCTHUKA KOMAH/IbI B
oOUMii pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPUSIM; IPEAIAraTh HOBBIE POEKTHI,

OLICHUBATh UAEH C IO3ULIMY HOBU3HBI,



OpPUTHHAJIBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH, OCYHICCTBJIAThL ITO3UTUBHOC
CTPATCTUYCCKOC IMOBCACHHUC B PA3JIMIHBIX
CUTyalusx, IIpoABJIATh TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH WHHUITWMATUBHBIM.

PeryasiTuBHbIe yHUBepcaJbHbIe YueOHbIe neiicTBus CaMoopranu3amnus:

CaMOCTOSTENIbHO OCYIIECTBIISITh MO3HABATENIBHYIO JIEATEILHOCTh B 001aCTH
GU3UKK U aCTPOHOMHMH, BBISBJISATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
cOoOCTBEHHBIE 33/1a4; CAMOCTOSITEILHO COCTABIIATH IIJIaH PEIICHUS PACUETHBIX U
KaueCTBEHHBIX 3a/lay, IJIAH BBINOJHEHUSI MPAKTUUECKON paboThl C yd€ToM
UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTECHU; 1aBaTh

OIICHKY HOBBIM CUTYaIlUsIM;

pacuIMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JieaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHUE; OLICHUBATh

MPUOOPETEHHBIN ONBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO JPYIUIMH B 00JacTH
(U3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pPa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTpPOJIb, IMOIMOHAJBHbIA MHTE/UIEKT: J1aBaTh OIIEHKY HOBBIM

CUTYaIHsIM, BHOCHTh KOPPEKTHUBBI B JICATCIHHOCTD,
OLICHUBAaTh COOTBETCTBUE pE3YJbTATOB  LIEISIM; BJIQJIETh  HaBBIKAMU
MO3HAaBaTeNbHOW pedJIeKCUM KaK OCO3HAHUS COBEpIIaeMbIX JEHCTBUU U
MBICIIUTEIILHBIX MPOIIECCOB, MX PE3YJbTATOB M OCHOBAaHUW;, HCIOJb30BaTh
npuémbl pedIeKCUU TSl OLIEHKU CUTYalluu, BEIOOpa
BEPHOTO pEIICHUS; YMEThb OIEHUBAaTh PUCKHM U CBOCBPEMEHHO MPUHUMATH

pEIICHUS TI0 UX
CHUKEHUIO; TPUHUMATh MOTHUBBI M ApTYMEHTHI IPYTUX MPH aHAIIN3E PE3YyIbTaTOB
NEesTeIbHOCTH; IPUHUMATh Ce0s, TIOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX TPU aHAIIN3€ PE3yIhbTaTOB
NeSTeTLHOCTH; MPU3HABATH CBOE MPABO M IIPABO APYTHX HA

OIIIHOKHU.

B nporiecce qocTukeHUs JIMYHOCTHBIX PE3YIHTaTOB OCBOCHUS MPOTPAMMBI
mo ¢u3mke s YpPOBHS CpeaHero ooOmero oOpa3oBaHUsS y OOYYAIOIIMXCS

COBEPIICHCTBYETCS IMOIMOHATBHBIH WHTCIIICKT, TIPEIOJIar AFO I
c(hOpPMHUPOBAHHOCTH:
CaMOCO3HAHWs,  BKJIIOYAIOIIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHME, BUAETh HANPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHANILHON c(epbl, ObITh YBEpPEHHBIM B cebe; camMoperyjJupoBaHUs,
BKJIFOYAIOUIETO0 CaMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCThH 3a CBOE
MOBE/ICHNE, CIIOCOOHOCTh aanTUPOBATHCS K SMOLMOHAIBHBIM M3MEHEHUSIM U
MPOSIBIISATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY; BHYTPEHHEH MOTHBALIUH,
BKJIFOYAIOUIEH CTpEeMJIEHHE K JIOCTM)KEHUIO LEeJId U YCIEeXy, ONTHUMM3M,
MHUIMATUBHOCTh, YMEHHUE JIEHCTBOBaTh MCXOJs U3 CBOMX BO3MOXXHOCTE;



AMIIATUH, BKIIIOYAIOMIEH CHOCOOHOCTHh MOHMMATh 3MOLMOHAIBHOE COCTOSIHHUE
APYTUX, YYUTHIBATh €ro MpPU OCYIIECTBICHHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO W COIEPEKUBAHHUIO; COLMAIBHBIX HABBIKOB, BKJIIOYAKOIIUX
CIIOCOOHOCTh BBICTPAWBATh OTHOILIECHUS C JPYTUMHU JIIOJIBMH, 3a00THUThHCH,
IPOSIBJISITH HHTEPEC U pa3peliaTb KOHQPIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM
YPOBHE JOJDKHBI OTpaXkaTb C(OPMUPOBAHHOCTh y OOYYAIOIIUXCSA YMEHHIl:
JEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (PU3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHUPA, B PA3BUTUHA COBPEMEHHOW TEXHHMKH U
TEXHOJIOTUWA, B IPAKTUYECKOW JAEATEIbHOCTH JIIOJEH; YYWUTHIBATH T'PAHUIIBI
OPUMEHEHUS M3YyYEHHBIX (PU3NYECKUX MOJEJei: MarepuanbHas TOYKa,
UHepLUaibHasl CUCTEMa OTCYETa, aOCOJIIOTHO TBEPAOE TENO, MICANIbHBIN Tas3,
MOJIEIN CTPOECHUS Ta30B, )KUAKOCTEN U TBEPABIX TEJI, TOUEHUHBIA JJICKTPUUECCKAN
3apsA]l MpU pelIeHUH (PU3MYECKUX 3a]ad; paclo3HaBaTh (PU3NYECKUE SIBICHUS
(mporiecchl) U OOBACHITH UX HAa OCHOBE 3aKOHOB MEXAHUKHU, MOJEKYISPHO-
KMHETHYECKOW TEOPUHU CTPOEHUS BEUIECTBA U AIEKTPOJUHAMUKH: PABHOMEPHOE
U PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBH)KEHUE, CBOOOAHOE NaJeHHE Ted,
IBMKEHHE 10 OKpPY>KHOCTH, WHEpLUs, B3auMmojeilctBue Ten, auddysus,
OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KHUJIKOCTEH M TBEPABIX TEJ, U3MEHEHUE
0o0bEMa Tes Npu HarpeBaHuu (OXJIAXKICHUH), TEMJIOBOE PaBHOBECUE, UCTTAPEHHUE,
KOHJICHCAlMsl, IUIABJICHUE, KPUCTAJUIM3ALMsA, KWIIEHUE, BIIAXKHOCTH BO31yXa,
NOBBIIICHNE JIaBJICHUS ra3a IPU €ro HArpeBaHWU B 3aKPBITOM COCYJE, CBS3b
MEXAYy NapamMeTpaMH COCTOSIHMS ra3a B H30MPOLECCaxX, IJIEKTPU3aLus Ted,
B3aMMOJICHCTBHE 3aps/I0B; ONMCHIBATH MEXAHWYECKOE JIBH)KEHHE, HCIOJIBb3Ys
(¢u3nuecKkrue BEIWYUHBI: KOOpAMHATA, NyTh, NEPEMEIICHHE, CKOPOCTb,
YCKOpEHHE, Macca Telld, CHJIa, HUMIIYJbC Tea, KHHETUYECKAass JHEPTHS,
NOTEHIMAIbHASI SHEPTHsl, MEXaHWYECKast paboTa, MEXaHM4eCKasi MOIIHOCTh; MIPU
ONHCAaHUU TPABUILHO TPAKTOBATh (PUIUUECKUI CMBICI UCIOJIb3YEMBIX BEIHUUH,
ux 00O3HA4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(¢u3MYecKy0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH; OIMUCHIBATH H3YyYEHHBIE
TEIJIOBbIE CBOWMCTBA TE€J M TEIUIOBbIE SIBIICHUS, MCHOJB3Ys (PU3NUYECKHe
BEJIMYMHBI: JAaBJICHUE Tra3a, TEMIIEpATypa, CPEIHSIS KHHETHYECKAs SHEPrUs
Xa0TUYECKOIO JBHKEHHUS MOJIEKYJ, CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI HHEprus, pabora raza, kodduimeHT
IIOJIE3HOTO JICMCTBUS TEIUIOBOIO JBHUraTeNsl; IpPH ONHWCAHWHA IPABUIIBHO
TPAKTOBATh (PU3MUECKHUI CMBICI MCIOJB3YEMBIX BEJIMYMH, UX OOO3HAYCHUS U
€AUHUIIBI, HAXOAUTH (DOPMYJIBI, CBA3BIBAIOLINE TAHHYIO (PU3UUYECKYIO BETUUMHY
C JAPYIMMHU BEJIIMYMHAM; OIKCBHIBATh W3YUYEHHBIE DIIEKTPUYECKHUE CBOMCTBA
BEIIECTBA M DJJIEKTPUYECKUE SIBICHUS (MPOILECChl), UCIONB3Ys (PU3NUECKHe
BEJIMYUHBIL: AIEKTPUUECKHUI 3apsill, JIEKTPUUYECKOE MOJIE, HAPSIKEHHOCTD OIS,



MOTEHIMAJ, Pa3HOCTh MOTEHUMAIOB; MPU ONUCAHWU MPABWIBHO TPAKTOBATH
(U3NYECKUl CMBICT MCIOJNb3YyEeMbIX BEIUYMH, UX OOO3HAYEHUS M €IUHUIIBL
YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO GU3NUYECKYIO BETMUYHUHY C APYTUMHU
BEJIMYMHAMU; aHAJIW3UPOBATh (PU3NYECKUE IPOLECCHl U SBICHUS, HCIONb3Ys
dbu3uYECKre 3aKOHBI M TMPHUHIMIBL: 3aKOH BceMupHoro tarotenus, I, 11 u II1
3aKOHbl HbBIOTOHA, 3aKOH COXpAaHEHMS MEXaHUYECKOM DJHEPruH, 3aKOH
COXpaHEHUsI UMITYJIbCA, MPUHLUIT CYNEPIO3ULIMHA CHJI, IPUHLIMI PABHOIPAaBUS
MHEPLUAIbHBIX CUCTEM OTCU€Ta, MOJIEKYJSPHO-KUHETUYECKYI0 TEOPHIO
CTPOEHHUS BELIECTBA, ra30BbI€ 3aKOHBI, CBA3b CPEIHEN KMHETUYECKON SHEPIHH
TEIUIOBOTO JIBUYKEHUSI MOJIEKYJI ¢ aOCOJIIOTHOM TeMmmepaTypoul, NEpBbIA 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHMS IJIEKTPHUUYECKOro 3apsaa, 3akoH Kyiona,
IPU 3TOM pa3janyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €0 MaTeMaTHYECKOe
BBIPAKEHHE U YCIOBHS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

OOBACHATH OCHOBHBIE TPUHLMIBI JEHCTBUA MAIlKWH, MPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyarh yCIOBUS UX 0€30IaCHOIO UCIOJIb30BaHUS B
NOBCEHEBHON JKHU3HU; BBIIIOJIHATDG DKCIIEPUMEHTBI 0 HMCCJIEAO0BAHUIO
(u3nyecKux SBJICHUM M MPOLECCOB C MCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX
U3MEPEHHM, pU 3TOM (HOPMYIUPOBATh NpOoOIEMy/3aady U TUIOTE3y YU4EOHOTro
AKCIIEpUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 00OpYyAOBaHMS,
MIPOBOJIUTH OMNBIT W (OPMYIMPOBATH BBIBOJbI; OCYIIECTBIATH MPAMbIE U
KOCBEHHbIE HU3MEpPEHHUs] (PU3NYECKUMX BEJIMYMH, TpU ITOM BbIOUpAThH
ONTUMAaJbHBINA CIOCOO U3MEPEHUS U UCIOIb30BaTh U3BECTHBIE METO/IbI OLICHKH
HOTPEIIHOCTE M3MEPEHUM; UCCIIEIOBATh 3aBUCUMOCTH MEXAYy (PU3NYECKUMU
BEJIMYMHAMMU C UCTIOIb30BAHUEM MPSIMBIX U3MEPEHUI, PU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHPOBATh pe3yJIbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE TaOMMIl W TpaduKOB, AENaTh BBIBOJABI IO pPE3yJbTaTaMm
UCCIIEZIOBaHUs; COOIOAaTh MpaBuiIa OE30MacHOro Tpyda IpU MPOBEACHUU
UCCIIEJIOBAaHUN B paMKax yuyeOHOIro 3KCIepuMEHTa, y4eOHO-UCCIIeJOBATENbCKON
U MPOEKTHOM NIEATEIBHOCTH C MCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB U
71a00paTOPHOTO O0OPYNOBAHMS; PEIIATh PACUETHBIE 3a/layu C SIBHO 3a/laHHOMN
(du3HUecKoi MOJEIIbIO, UCTIOB3YS (PU3HUUECKUE 3aKOHBI U TPUHIUIIBI, HA OCHOBE
aHaju3a yCJIOBUA 3aJauyd  BbIOMpATh (PU3MYECKYI0 MOJEINb, BBIIACHSThH
(du3nyecKkre BeIMUMHbI U (HOPMYJIIbI, HEOOXOAUMBIE ISl €€ PEIIeHHUs], TPOBOINUTh
pacuéThl M OLIEHMBAaTh PEAJIbHOCTh TMOJYYEHHOTO 3HAuYeHUs (PU3UUYECKOU
BEJINYHUHBL;

pemarb KaueCTBEHHbIE 3a/1avyu: BBICTPAUBaTh JIOTUYECKH
HEMPOTHUBOPEUMBYIO LIETIOYKY PACCYKIEHUIM C ONMOPON HAa M3y4YECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHHUS;

UCIONIb30BaTh  MpPU  pEHIeHHH  y4eOHBIX  3a7ad  COBPEMEHHBIE
MHPOPMALIMOHHBIE  TEXHOJIOTWUM  JUId  TIOHUCKa, CTPYKTYPUPOBAHHUS,
MHTEpOpETallMd W NPEACTaBICHUS Y4eOHOM M Hay4YHO-TOIYJISIPHON
UHpOpMalMY, TOJYYEHHOW M3 pa3jMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh IOJIy4aeMyl HMH(POpPMALUIO; NPUBOAUTH IPUMEPHI BKIAJa
POCCUNCKUX U 3apyOEIKHBIX YUEHBIX-



(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIETO MHpA, B
pa3BUTHE TEXHUKU W TEXHOJOTWM; HCIOJB30BAaTh TEOPETHUYECKUE 3HAHUA I10
¢uszrke B TIOBCEIHEBHOM JKM3HM Mg oOecredyeHus O€30MacHOCTH IMpH
oOpallleHuu ¢ MpuOOpaMH M TEXHUYECKUMHU YCTPOMCTBaAMM, JIJIsI COXPaHEHMS
3JI0pOBbSl M COOJIOJEHUSI HOPM 3KOJOTMYECKOTO IMOBEACHUS B OKpY’KaIOLIEH
cpene; paboTaTh B IpyMIE C BBIIOJHEHUEM PaA3IMYHBIX COLIMAIBHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYMIbI, PAlMOHAIBHO PaCHpPENeNiaTh OOS3aHHOCTH H
IJIAHUPOBATH JAESITEIIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, I€KBATHO OLIEHUBATh
BKJIQJ KaXJOr0 W3 YYAaCTHUKOB TPYIIBI B PEIICHHE paccMaTpHUBAEMOM
poOJIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpaXkaTb C(POPMUPOBAHHOCTh y OOYYAIOIIUXCA YMEHHI:
JEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (PU3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHUPA, B PA3BUTUHA COBPEMEHHOW TEXHHMKH U
TEXHOJIOTU, B MPAKTUYECKOU NEATEIIBHOCTH JIOJAEH, HETOCTHOCTh U €UHCTBO
(pu3znyecKoil KapTUHBI MUPA;

YUUTBIBaTh TPAHULBl MPUMEHEHUS HW3YYEHHBIX (DU3MUECKUX MOJEIEH:
TOYEYHBIA BJEKTPUYECKUN 3apsil, Jyd CBETA, TOYCYHbIM HMCTOYHUK CBETAa,
AalepHas MOJENb aToMa, HYKJIOHHAs MOJENb aTOMHOIO sjipa MpU pEUIeHUH
¢u3nueckux 3a1ay; pacno3HaBaTh (U3MUECKUE sBJIEHUS (IIpoLlecChl) U
OOBSICHATh MX HAa OCHOBE 3aKOHOB 3JIEKTPOAMHAMMKU U KBAHTOBOW (DU3HKHU:
ANIEKTPUYECKAasT POBOJUMOCTB, TEINIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE
NEUCTBUSA TOKAa, B3aUMOJECWCTBUE MAarHUTOB, JJIEKTPOMAarHWTHAas WHIYKLUS,
NENUCTBUE MArHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM W JBWXKYLIMICS 3apsf,
ANIEKTPOMATHUTHBIE KOJIEOAHUS W BOJHBI, MPSIMOJMHEMHOE PacHpOCTpPaHEHHUE
CBETa, OTpaXXEHHE, IPEJIOMIIEHUE, HHTEpPEPEeHIIHS, TUdPaAKLK U TOIIpU3aALIU
CBeTa, Aucrnepcus cpeta, horornekTpuueckuit 3pdekT (hoTodrddexT), cBeToBOE
NABJICHUE, BO3HUKHOBEHHME JIMHEHYATOro CIEKTpa aromMa BOJIOPOJA,
€CTECTBEHHass M MCKYCCTBEHHAs pAaJUOAKTUBHOCTB; OIMCHIBATH H3YUYECHHBIC
CBOMCTBA BellecTBa (JIEKTPUUECKHUE, MAaTHUTHBIE, ONTHYECKHUE, JIEKTPUUECKYIO
IPOBOJUMOCTh PA3JIMUHBIX CPE) U DJIEKTPOMArHUTHbBIC SIBJIEHUS (IIPOLIECCHI),
UCTIONIb3Ys. (pU3MYecKre BEJIWYUHBL: JJIEKTPUYECKUM 3apsj, cuja TOKa,
ANEKTPUYECKOE HANPSHKEHHE, JJIEKTPUUYECKOE CONPOTHBIEHUE, PA3ZHOCTH
MOTEHLMAJIOB, 3JIEKTPOABIKYIIAs cuiia, padoTa TOKA, MHIYKIUS MarHUTHOTO
nosist, cuna Awmrmepa, cuna JlopeHna, MHIYKTHBHOCTh KATYIIKH, SHEPIUs
ANIEKTPUYECKOT0 M MArHUTHOrO TOJIeH, MEepPUOoJl M 4YacToTa KoyieOaHUW B
KoJe0aTelbHOM KOHTYpe, 3apsil M CHJIa TOKa B IMpOILlECCe TapMOHHYECKUX
ANIEKTPOMATHUTHBIX KOJeOaHuil, (HOKyCHOE pacCTOSTHUE M ONTHUYecKas cuia
JUH3bI, TPU ONUCAaHUM TPABUIBHO TPAKTOBATh (PU3MUECKH  CMBICI
UCIIOJIb3YEMBIX BEJIWYUH, UX OOO3HAYEHUS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JaHHYI0 (PU3WYECKYI0 BEIUYMHY C APYTMMU BEJIWYUHAMY,
ONUCHIBATh W3YYEHHbIC KBAaHTOBBIE SIBJICHHUS M IPOLECCHl, HCHOIb3Ys
(u3nyecKkue BEIMUYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
yacToTa CBETA, SHEPrusi U UMIYJIbC (POTOHA, MEPUOJ IOJypacnanga, dHEPrus



CBSI3M aTOMHBIX sIJI€p, IPY OMUCAHUH PABUIBLHO TPAKTOBATH (PU3NUECKHUI CMBICI
HCIOJIb3YEMBIX BEJIWYUH, UX OOO3HAUEHUS W EIUHHIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIWYHHY C JPYTUMH BeJIMYHMHAMH,
BBIUKCIIATh 3HAUYCHHE (PU3NYECKON BEJIMYMHBI; aHAIM3UPOBATh (PU3HUECKHE
IPOLIECCHI U ABJICHUS, UCIIONB3YS (PU3HUECKHE 3aKOHBI M MPUHIUIBL: 3aKOH OMa,
3aKOHBI TOCIEA0BATEILHOTO U MAapaJUIeIbHOT0 COSAMHEHUS TPOBOIHUKOB, 3aKOH
Jlxoyns—JIeHna, 3aKOH 3J€KTPOMAarHUTHOM MHAYKIIHUHU, 3aKOH TPSIMOJIMHEHHOTO
pacnpoCcTpaHEHHs CBETA, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI ITPEIOMIICHHUS CBETA,
ypaBHeHHE DWHIITEeHA 111 PoTodPdeKTa, 3aKOH COXpaHEHUS YHEPTHH, 3aKOH
COXpaHEHUs MMIYJIbCA, 3aKOH COXPAHEHUs SJIEKTPUUYECKOro 3apsija, 3aKOH
COXPAaHEHHUsT MAacCOBOT0O 4HCIa, MOCTynarbkl bopa, 3akoH paguoakTUBHOTO
pacmazna, OpU O3TOM pas3nyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTE€MaTUYECKOE BBIPAXKEHUE U YCIOBUs (TpaHUIbl, 0071aCTH) IPUMEHUMOCTH;
OTIpE/IETISATH HAMpPaBICHUE BEKTOPA HHIYKIIMU MAarHUTHOTO TIOJIS

IPOBOJIHUKA C TOKOM, CUJbl Amriepa u cuibl JlopeHIia; CTpOUTh U ONKMCHIBATh

n300pakeHHe, CO3/1aBAEMOE IIIOCKUM 3€pPKajioM,

TOHKOW JIMH30; BBINOJHATH 3KCHEPUMEHTHI MO HCCIEIOBAaHUIO (DU3HMUECKUX
SIBIICHUH U MTPOLIECCOB C MCTIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI: TIpU
3TOM (popMyIMpOBaThH MpOOJIEMY/3a/lady U TUIOTE3y YU4eOHOIro 3KCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEMJIOKEHHOTO O0OpYIOBaHUS, MPOBOAHUTH OIBIT H
(opMyIUpOBaTh BBIBOJIbI; OCYIIECTBIISATh NPSMbIE U KOCBEHHBIE H3MEPEHMUS
(bu3HUeCKUX BEJIMYMH, IIPU ATOM BBIOMPATh ONTUMAIBHBIA CIIOCO0 U3MEPEHUS U
UCIIOJb30BaTh W3BECTHBIE METOJAbl OLEHKM TIOTPEIIHOCTEH H3MepeHuil;
HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYHMH C HCIIOIH30BAHHEM IMPSIMBIX
M3MEPEHMI: TIPH 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJIYYeHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHJE TaOIUIl U TpadHKOB,
JenaTh BBIBOABI IO pe3yibTaTaM HCCJIEN0BaHUs; COOJMOJaTh IpaBHIIa
0e30MmacHOro TpyJaa MpU MPOBEACHUM HCCIEIOBAaHMM B paMKax ydeOHOTro
HKCIIEPUMEHTa, Y4eOHO-UCCIEOBATENILCKON M MPOEKTHOM MeATeIbHOCTH C
MCTIOJb30BAaHUEM M3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000PYI0BAHHS,
pemaTh pacuéTHbIC 3a7a9 C SIBHO 33JaHHOMN (DM3HUECKON MOJIEIBIO, UCTIONB3YS
¢du3nYecKre 3aKOHbI M IPUHIIMITBL, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4 BEIOUPATh
Gu3HUeCcKyr0 MOJENb, BBIJACHATh (U3UYECKHUE BEIUYUHBI W (HOPMYJIBI,
HeoOXOoauMBbIe I €€ peleHus], MPOBOIUTh PacyEThl U OLEHUBATh PEalbHOCTh
MOJIyYEHHOTO 3HAUYCHHUS (PU3NUECKON BEIIMYUHBL;

pemarthb KauyeCTBCHHBIE 3aJIauH: BBICTpaUBaTh JIOTUYECKH
HETMPOTHUBOPEYMBYIO IIETIOUKY PACCYKIEHUH C OMOpPOil HAa M3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCIIOJIb30BaTh ~ MpPH  pEHIeHHH  y4eOHBIX  3a7ad  COBPEMEHHBIE
WH(GOPMALIMOHHBIE ~ TEXHOJIOTMM  JUIs  TIOUCKa,  CTPYKTYypHUpPOBaHUS,
UHTEpPIPETAllMM W TNPEACTAaBICHUS Y4eOHOH H  HAyYHO-TIOMYJSPHOU
uHbopMaIMK, TOJYYEHHOW U3  PA3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJy4yaeMylo HHGOOpMAUIO; OOBIACHITh MPUHLMUIIBI JIEHCTBUS
MalluH, NpUOOPOB M TEXHUYECKUX YCTPOWMCTB, pas3inyaTh YCIOBUS UX



0€30MacHOr0 MCMOJIb30BaHUS B TMOBCEIHEBHON KM3HU; MPUBOIUTH MPUMEPHI
BKJIA/Ia POCCUIMCKUX U 3apyOEKHBIX YUEHBIX-

(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IIPOLIECCOB OKPYKAIOLIEro MUpa, B
pa3BUTHE TEXHUKH WU TEXHOJOIHH; HCIONb30BaTh TEOPETUYECKUE 3HAHUS IO
(u3vke B TOBCEIHEBHOM JKM3HU Mg oOecnedeHuss O€30MacHOCTH IpU
oOpanieHUM ¢ NpubopaMH M TEXHUYECKMMHU YCTPOMCTBAMH, ISl COXPAaHEHHUS
3I0pOBbSl M COOJIOJEHUS HOPM JKOJIOTMYECKOTO IMOBEACHHUS B OKPYKAIOIIECH
cpene; paboTaTh B TpPYMIE C BBIIOJHEHHUEM Pa3UYHBIX COLMAJIBHBIX POJIEH,
IUTAaHUPOBaTh pPabOTy TPYMNIbl, PALUOHAIBHO pacHpelesaTh OO0SI3aHHOCTU U
IUTAHUPOBATH JIEATEIBHOCTh B HECTAaHAAPTHBIX CUTYaALIUAX, aI€KBAaTHO OLICHUBATh
BKJIaJl KaXJOr0 W3 YYaCTHHUKOB TIpYIIIBI B PEIICHHE paccMaTpUBaEMOM
pOoOJIEMBI.

MyHuuMnanbHoe obuieobpasoBatenbHoe yupexaeHme «CpeaHas
obuieobpasosaTtenbHan wrona Ne9 r. Pruuieso CapaToBcKol ob61actu»

«PaccmotpeHo»
Pykosogutens MO

__/ VYraposa E.A\

MpoTokon Ne oT

« » _asrycta_2023r.

«CornacoBaHo»

3am. gmpektopa no YBP

/WaaHesa M.A.\

asrycra 2023 .

«YTBEpxKaao»
Onpektop MOY COLL Ne9

/Mauunbckan
E.H.\

Mpukas No____ oT

«___ »_asrycra_2023r

KaneHpapHo — TemaTuyeckoe niaHUpoBaHue



Yuyuntenso:

yyebHoro npegmera
«Dusmnka»

2023-2024 y4yebHbii rog,

MpuHATO Ha 3acegaHum
negarorMyeckoro coseta
Mpotokon Ne 1

oT__ asrycta 2023r.

MwuTtpodaHosa CBeTnaHa AMnUTpMeBHa, BbicLIaA

KBaNIMPUKALMOHHAA KaTeropma
Knacc: 10A
Bcero yacoB B rog: 68

Bcero yacos B Hegenwo: 2

r. Prumeno, 2023r



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

HaumeHoBaHue pa3ieioB

KoaunuecTBO 4acoB

Ne U TeM dueKkTpoHHbIE (LM (POBbLIE)
n/m | mporpamMmsl Beero Kontposbnbie MpakTuyeckue o0pa3oBaTebHbIE PeCYpChl
padoThI padoThI
Pazgen 1. DPUSUKA U METOAbI HAYYHOTI'O IIO3HAHUA
dusuka 1 METOIBI bu6nunoreka [IOK
11 Hay4HOI'O IMO3HaHUs 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bu6anoreka LIOK
2.1 Kunemarnka 5 https://m.edso0.ru/7f41bf72
bu6anoreka LIOK
2.2 Hunamuka ! https://m.edso0.ru/7f41bf72
3aKOHBI COXPAHEHUS B
23 MEXAHHKE 6 1 1 but6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18



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

Pazgen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJUNHAMUKA

OcCHOBBI
MOJIEKYJIAPHOKUHETUYECKON bubnunoreka LIOK
31 | reopun 9 https://m.eds00.ru/7f41bf72
OCHOBBI bubnuoreka [IOK
3.2 TEPMOJIMHAMUKHI 10 1 https://m.edsoo.ru/7f41bf72
ArperarHbie
33 COCTOSHUS 5 bu6mmoreka [IOK
- Bemectsa. Pa3oBbie https://m.edsoo.ru/7f41bf72
MIEePEXOIbI
Uroro no pazaeny 24

Paznea 4. JIEKTPOJJUHAMUKA

bu6mmoreka [IOK
4.1 DJIeKTpOCTaTHKA 10 https://m.edso0.ru/7f41bf72
ITocTostHHBIN
AIIEKTPUYECKHI TOK. bubmuorexa [JOK
4.2 Toku B pa3nmuuHBIX 12 1 https://m.edso0o.ru/7f41bf72
cpemax



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

Hroro no pazneny

22

PezepBHOE Bpemst 2

OBUIEE KOJIMYECTBO

YACOB 10 68 3 3

[MTPOI'PAMME

Ka.ﬂeH)IapHO'TeMaTl/I‘IeCKOQ IJIAHUPOBAHME.
10 KJIACC
Ne KonuyecTBo yacos
DJIeKTPOHHbIE

L . ypoKa HMara uudpoBbie

/ Beero KonTpoJbHbie IIpakTHyeckune H3y4YeHus o0pa3oBarte/ibHbIE

1| padoThI padoThbI pecypcebl
®dusnka — HayKa O IIPUPOJE. bu6muoreka [JOK
Hayunble MeTOBI TO3HAHKS 1 https://m.edsoo.ru/ff0c32e
OKpYXKaroIlero Mupa 2
Posb 1 MecTo uzuku B
dbopMHUpPOBaHUH COBPEMEHHOMN
Hay4YyHOW KapTHUHBI MUpa, B bubmuoreka [JOK
TIPAKTHIECKO IeATENBHOCTH 1 https://m.edsoo.ru/ff0c33e
mozei 6



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6

MexaHn4eckoe IBHKEHHE.
OTHOCHUTEIBLHOCTh
MEXaHUYECKOr'O JBHKCHHS.
IIepemenienue, cKOpoOCTb,
YCKOpPEHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c350
8

PaBHomepHOE
MPSIMOJIMHEMHOE IBUKEHUE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c362
0

PaBHOYCKOpeHHOC
HpHMOHHHCﬁHoe JBHXCHUC

bubnuorexa [JOK
https://m.edsoo.ru/ff0c372

|D

CBoOoHOE majieHue.
YckopeHue cBOOOTHOTO
maacHUuA

bu6anoreka LIOK
https://m.edsoo.ru/ff0c39c
c

KpusosnHeliHOE NBUKEHNE.
JIBr>KeHHnE MaTepuaabHON
TOYKH 10 OKPY>KHOCTH

bu6anoreka LIOK
https://m.edsoo.ru/ffOc3ad
a

[IpyHIMI OTHOCUTENBHOCTH
lNanmmnes. MHepuuanbHble
cucreMsl orcueta. [lepBslii
3akoH HeroToHa

but6mmorexa [IOK
https://m.edsoo.ru/ffOc3be
8



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [punnun
cynepnosuinuu cuil. Bropoi

bubnunorexa LIOK

9 3axoH HbIOTOHA JUIs https://m.edsoo.ru/ffOc3be
MaTEepUAIbHON TOUKHU 8
T . q bubnuorexa [{OK

10 PCTHH 3aKOH HbIOTOHA JTA https://m.edsoo.ru/ff0c3be
MaTepHaIbHBIX TOYCK 3
3aKOH BCEMHUPHOI'O
taroterus. Cuia TSKECTH. bubmuorexa [IOK

11| Teppas xocmmueckas https://m.edsoo.ru/ffoc3d0
CKOPOCTb 0
c 3 bu6nunoreka [IOK

12 Hia YHpyroctH. JaKon https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 8

bu6nuorexa [IOK
13 | Cuna tpenus. Koapdurnment 1

https://m.edsoo.ru/ff0c3f76

TpeHus. Cuia
CONPOTHUBIICHHUS TIPU
JBUKEHUU T€Ja B KUIAKOCTH
WJIU Ta3e



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76

ITocrynarenbHoe 1
BpallaTeIbHOE IBUKCHUE
a0COJIIOTHO TBEPZOTO TENA.

but6mmoreka [IOK

14 1 Moment crbr. [IIeH0 CHIIEL https://m.edsoo.ru/ff0c41a
VYcnoBust paBHOBeCUs 6
TBEPIOTO TENIA
HNmnynec MmaTepuanbHOU
TOUYKH, CUCTEMBI
MaTepHaIbHBIX TOUEK. bubmuorexa [IOK
15 | Wmnynsc cuist. 3akon https://m.edsoo.ru/ffoc43d
COXpaHEHUsI UMITYJIbCA. 6
PeaktuBHOE NBHXKEHUE
Pabota u Mo1IHOCTD CHITBI.
KI/IHeTI/I‘{eCKai JHEprus Bu6morexa IIOK
16 | MarepHanbHOW TOYKH. https://m.edsoo.ru/ff0c450
Teopema 06 U3MEHEHUH 2
KHUHETHYECKON DHEPTUU B
ITorennmansHas 3HEPTHSL.
[ToTeHumanbHas FHEPrUs
ynpyro aeopMupoBaHHOMH bubmuoreka [IOK
17 https://m.edso0.ru/ff0c461

MMPY>XUHBI. IToreHmnuanbpHas
SHEpPTHUA TCIia BOJIM3HU
IMMOBCPXHOCTHU 3emin

a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHbIE U
HEMOTEHIMAJIbHbBIC CUJIBI.
CBs13b paboThI
HEMOTEHIIUATbHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOU
SHEPrUH CUCTEMBI Tel. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPTUu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478
c

19

JlaGopaTtopHnast pabota
Nel«MccaemoBanue CBI3U
pabOTHI CHIIBI C U3BMEHEHHEM
MEXaHUYECKON IHEPTUH Teia
Ha IIPUMEPE PACTIKESHUS
PE3UHOBOTO KIyTa»

20

Konrtponsnas padora Nel
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXaHHUKE

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4b7
4

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopuu. bpoyHoBckoe
neuxenue. udpoysus

but6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc
2



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL

BelecTsa. Monenu CTpoeHust
ra3oB, KUJIKOCTEH U TBEPABIX

TCII

23

Macca monexy:.
KonuuecTBo BemecTna.
[TocrosinHast ABoraapo

24

TermoBoe paBHOBECHE.
Temneparypa u eé
n3mepenue. [lkana
teMriepatryp Llenbcus

25

Uneansuerii raz B MKT.
OcnoBHoe ypaBHeHue MKT

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AbGconoTHas TeMieparypa
KakK Mepa CpeHen
KMHETUYECKOU DHEPIUU
JBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Knaneiipona

bubanoreka LIOK
https://m.edsoo.ru/ff0c511
e

27

3akon JlanbproHa. 'a3oBbIe
3aKOHBI



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

JlaGopaTtopHnast pabora
No2«UccnenoBanue

28 3aBUCUMOCTHU MEXIY
napameTpaMu COCTOSHUS
pa3peKEHHOTO Ta3a»
N3onporieccrl B uaeaaibHOM but6mmoreka [IOK
29 | rase u ux rpaguueckoe https://m.eds00.ru/ff0c570
MIPE/ICTABJICHHE e
30 | BuyTpeHHss dHEpPrus bubnmnoreka [HOK
TEPMOJIMHAMUYECKOM https://m.edsoo.ru/ff0c595
CHUCTEMEI U CIIOCOOEI €6 2
n3MeHenusa. KoimuecTBo
TEIUIOTHI U padoTa.
BuyTpeHHss sHEeprus
OJIHOATOMHOTI'O HI€aJIbHOT'O
rasa
bu6anoreka LIOK
31 BI/II[BI TEIUIONIEPEIaun https://m.edSOO.rU/ffOCSCS
6
Y enpHas TEMI0EMKOCTD
BemrecTBa. KomnyecTBo Bu6motexa IJOK
32 | TCIIOTEI IpH https://m.edsoo.ru/ffOc5¢3

Teruionepenaye.
AnrabaTHBIN mporecc

6



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

[IepBb1it 3ak0H
TEPMOJVHAMUKHU U €r0

but6mmoreka [IOK

33 ITPUMCHCHUE K https://m.edsoo.ru/ff0c5efc
U30IpoLeccam
HeobOpartumocTs mporieccoB bubnuorexa [JOK

34 | B mpupone. Bropoii 3akon https://m.edsoo.ru/ff0c623
TEPMOJUHAMUKHU 0

. bu6nuoreka [JOK

35 HpHHHHl} neicrsus u K117, https://m.eds00.ru/ff0c600
TEIIOBOM MAalllUHBI a

36 | Iluxa Kapnuo u ero KITJ]

37 | Dkojorudeckue MpoOIeMbl
TEIIOPHEPTETUKHU
O06o06maromuit ypok bubnmnoreka [JOK

38 | «MonekynsapHas ¢pusnka. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOAMHAMUKI 8
KonTponbnast padota Ne2 bubmuoreka [JOK

39 | «MonekynsapHas ¢pusnka. https://m.edsoo.ru/ff0c6a5

OCHOBBI TCPMOAUHAMUKU >

0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
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