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PABOYAS ITPOI'PAMMA 110 ®PU3UKE
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1.IlnanupyemMbie pe3ybTaThl 0CBOCHHA YUeOHOT0 npeamera « Duznkar.

[Iporpamma  oOecrieynBaeT  JOCTHXKEHHME  CICAYIONIMX  PE3yJbTaTOB  OCBOCHUS
00pa3oBaTeNbHON MPOTPAMMBI CPETHETO 001Iero 0Opa3oBaHus:

1.1.1u9HOCTHBIE:

* YMECHHE YIPABIISATh CBOCH IMO3HABATEIHHOM JICATEIILHOCTBIO;

* TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHUIO, B TOM 4HCIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUHM BCEH JKM3HHW; CO3HATEJIBHOE OTHOIIECHHE K HENPEPhIBHOMY OOpa30BaHHIO Kak
YCIIOBHIO YCIICITHOM MPO(ecCHOHAIBHOW U O0IECTBEHHOM JeSITeIbHOCTH;

* YMCHHE COTPYIAHHYATH CO B3POCIBIM, CBEPCTHHKAMH, JCTbMH MIIQJIIETO BO3pacra B
00pa3oBaTeNbHOM, Y4eOHO-UCCIIEI0BATEIBCKON, IIPOCKTHOM U IPYTHX BUAX JICATCILHOCTH,

* chOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKW; OCO3HAHWE 3HAYMMOCTH HAYKH, BIIQJICHUS JOCTOBEPHOW HH(MOpMaImend o
NEPEIOBBIX JIOCTUKCHUSAX U OTKPBITUSIX MUPOBOW M OTCUECTBEHHOW HAYKH; 3aMHTEPECOBAHHOCTh
B HAYYHBIX 3HaHHUAX 00 yCTpOiCcTBE MHpa M OOIIECTBA; TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPYECTBY;

* YyBCTBO T'OPAOCTH 332 POCCHICKYIO (PU3NUECKYIO HAYKY, TYMaHU3M;

* TIOJIOXKUTEJIBHOE OTHOIIICHHUE K TPYAY, LIEICYCTPEMIEHHOCTb;

* OKOJIOTHYECKasl KyJbTypa, OEpeXHOE OTHOLICHHE K POJHON 3emile, MPUPOIHBIM
6orarcTBam Poccuu u Mupa, HOHUMaHHE OTBETCTBEHHOCTH 32 COCTOSIHUE MPUPOJTHBIX PECYPCOB U
pa3yMHOE ITPUPOIOTIOIE30BAHHE.

1.2.MeTanpeamMeTHbIe:

1) oceoenue pezyisamugHvix YHUBEPCAILHBIX YUEOHBIX OCUCHGUIL:

* CAMOCTOSITETILHO OTPEACTATh IIeNN, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33]aUd B
00pa3oBaTeNbHON ACATEIBHOCTH M )KU3HEHHBIX CHUTYAIHsX;

* OIIEHWBATh PECYpChl, B TOM YHCJIE BpeMs W JApPyrHue HEMaTepUAIbHBIE PECYPCHI,
HE0OXO0UMBbIE JJIs JJOCTUKEHMSI IOCTABICHHOMN paHee 11eMu;

* COIIOCTABJIATh HMMEIONINECS BO3MOXXHOCTH M HEOOXOAMMBIE ISl JOCTH)KEHUS IIEJH
pecypcesr;

* OTPEIEISATh HECKOIBKO MyTeH JOCTHKEHUS TOCTABJICHHOM 1IeMH;

* 3a71aBaTh MapaMeTPbl U KPUTEPUH, TI0O KOTOPHIM MOYKHO OTIPEAETUTH, YTO 1ENb
JOCTUTHYTA;

* COIOCTABIIATH MOJYUYEHHBIH PE3yNbTaT AEATEIHLHOCTH C MOCTABICHHOMN 3apaHee IEeNbIo;

* OCO3HABATh MOCIIEICTBUS JOCTHKEHHS IIOCTABIICHHOM IIEIH B ICATEIIEHOCTH, COOCTBEHHOU
KM3HH 1 )KU3HU OKPYKAIOIINX JTFOJICH;

2) 0ceéoeHue NO3HABAM EIbHBIX YHUGEPCATILHBIX YHEOHbIX OeliCmEUiL:

* KPUTHUYECKH OLIEHUBATH M MHTEPIPETUPOBATH NHPOPMAIUIO C Pa3HBIX MO3UIUH;
* pacmo3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUUS B MH()OPMAIIMOHHBIX HCTOYHUKAX;
* HCIIOJIb30BAaTh  pa3W4YHBIE  MOJAEIBHO-CXEMaTHYEeCKHE  CpeACTBa  JUIs

MMpEaACTAaBJIICHHUS BbIABJICHHBIX B HH(bOpMaHI/IOHHBIX HCTOYHHUKaX HpOTHBOpqu/Iﬁ;



*  OCYIIECTBJIATH Pa3BEPHYTHIM MH(DOPMALMOHHBIN MOUCK U CTABUTH HA €T0 OCHOBE
HOBBIC (Y4cOHBIC ¥ TTO3HABATEIILHBIC) 3a1a4H;

* HWCKaTh U HAXOJIUTh 0000UIEHHBIE CLIOCOOBI PELICHHS 3a1a4;

* TMPUBOJUTH KPUTHYECCKHE APTYMEHTHI KaK B OTHOIIICHHH COOCTBEHHOTO CYXKICHHSI,
TaK U B OTHOLLIEHUH JIEVCTBUI U CYXKJIECHHUI APYroro YEIOBEKA;

* AHATM3UPOBATh U Pe0OPa30BHIBATH TPOOIEMHO-TIPOTUBOPEUHBLIC CUTYAIIHH;

* BBIXOJUTH 332 PaMKU y4eOHOro MpeAMeTa U OCYIIECTBISTH IleJIeHANPABIICHHBIH
MOUCK BO3MOYKHOCTH IIMPOKOTO TIEPEHOCa CPEJICTB U CIOCOOOB JICHCTBHUS;

¢ 3aHUMATh pPa3HbIC TO3UIIUU B MMO3HaBaTEIILHOM ACATCIIBHOCTH,

3) oceoenue KOMMYHUKAMUBHBIX YHUBEPCATILHBIX YUEOHBIX OCiiCHUTL

* OCYUIECTBJIATh JEJIOBYH0 KOMMYHHKALMIO KaK CO CBEPCTHHUKAMH, CO B3pOCIBIMH (Kak
BHYTpH 00pa30BaTeJIbHOM OpraHu3aluy, TaK U 3a €€ npeaeIaMu);

* IIPU OCYILECTBJIEHUU I'PYNIOBON pabOThl OBITH KaK PYKOBOJIUTENIEM, YJICHOM MPOEKTHON
KOMaH/Ibl B Pa3HBIX POJISIX (T€eHepaToOpoM UAEH, KPUTUKOM, UCIIOJIHUTENEM, IPE3CHTYIOIUM U T.
.);

* pa3BEPHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3PEHMS C MCIIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

* pacro3HaBaTh KOH(M)IMKTOT€HHBIE CHUTYallud U MPEIOTBpAIaTh KOH Thl A0 MX aKTUBHOMN
¢a3bl;

* COIVIACOBBIBATh IO3ULMU UWIEHOB KOMaHAbl B Ipoliecce paboThl HaJg OOIIUM
IPOJTYKTOM/pEIICHHEM;

* IPEJCTABIATh MyOIMYHO PE3yJbTaThl MHAUBUIYAJIIbHON U IPYNIIOBOM JEATENbHOCTH KaK
nepes; 3HaKOMOM, TaK U IIepesl HE3HAKOMOM ayIuTOPHEH;

* ToA0MpaTh NapTHEPOB MJIs JEOBOM KOMMYHMKAIMM, WCXOIAsS U3 COOOpaKeHH
Pe3yJAbTaTUBHOCTH B3aUMOJICUCTBHS, a HE JIMYHBIX CUMITATHH;

* BOCIIPUHUMATh KPUTHUYECKHE 3aMEUYaHUs KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

* TOYHO U EMKO (HOPMYIMPOBATH KaK KPUTHUECKHE, TaK U ON0OpHUTENbHbIE 3aMeUaHHs B
ajipec Ipyrux Jojel B paMKax JejI0BOi 1 00pa30BaTeIbHOM KOMMYHHUKAIMH, H30erasi Ipu 3TOM
JIMYHOCTHBIX OLICHOYHBIX CYKICHUN.

1.3.npexmerHble:

B pe3yJbTaTe H3y4YeHUsl Kypca (PM3UKH HA YPOBHE CpeHero od1mero oopazoBanus

BBIITYCKHHUK Ha 0a30BOM YPOBHEC HAYUYHUTCH:

* OOBACHATH Ha MMPUMEPAX POJIb U MECTO PU3UKU B POPMUPOBAHUU COBPEMEHHOM HAyUHOM
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B TPAKTUYECKOU AEATEIBHOCTH
b1 {001 (7 K

* IGMOHCTPUPOBATh Ha TMpHUMEpax B3aUMOCBS3b MeXAy (GU3UKOH U JIpYyrHMH
CCTCCTBCHHBIMU HAYKaMU,

* YCTAHABJIMBATh B3aWMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHUN U NPUMEHSATH OCHOBHBIC
buznyecKre MOJENHU JUIS UX OMUCAHUS H OOBSICHEHUS;

* UCTIONB30BaTh WHGOpMANKI0 (U3UYECKOTO COJEpKaHUS TPU PEIICHUH YYEeOHBIX,
MPAKTUYECKUX, TPOEKTHBIX U WCCIEIOBATEIbCKUX 3a7ad, WHTETpUpys HHPOPMAIUIO U3

Pa3IUYHBIX UCTOYHUKOB U KPUTUYCCKHU eé OLICHU-



Bas;

* pa3nuuaTh U YMETh MCIOJIB30BATh B YUCOHO-MCCIIENOBATEIBCKON ICATEIIEHOCTH METO/IBI
HAYYHOTO TIO3HaHUS (HAOJIOJCHUE, ONHMCAaHWE, HW3MEPEHHUE. SKCIEPUMEHT, BBIIBUKCHUE
TUIIOTE3bl, MOJCIMPOBAHUE U T. J.) U (GOPMBI HAYYHOTO MO3HAHUSA ((PaKThl, 3aKOHBI, TECOPHUH),
JEMOHCTPHUPYS Ha IpUMepax UX poJib U MECTO B HAYYHOM NO3HAHHH;

* BBINIOJIHATHh TMPSIMBIE W KOCBCHHBIC W3MEPEHHUs (U3NYECKUX BEJIMYWH, BBIOMpas
U3MEPUTENBHBIC TPUOOPHI C Y4ETOM HEOOXOAMMOW TOYHOCTH H3MEPEHHM, IUIAHHPOBATH XOJI
U3MEPEHUH, IMoJlydyaTh 3HAYCHHE HW3MEPSIEMOW BEJIMYMHBI W OIEHHBATh OTHOCHUTEIBHYIO
MOTPEIIHOCTD IO 33JJaHHBIM (hopMyIIam;

* IIPOBOJIMTH UCCIICIOBAHUS 3aBUCUMOCTEH MEX Ty (PM3NICCKHUMHU BEIIMYMHAMU: BBITIOJIHSITh
U3MEpEHUs, HA OCHOBE HMCCIIEIOBAHUS OINPENEeNATh 3HAUECHUS MMapaMeTpoB, XapaKTEePHU3YIOIINX
JAHHYIO 3aBUCUMOCTb MEKIY BETMYMHAMH, U AETIaTh BHIBOJI C YUETOM MOTPEUTHOCTEH U3MEPEHHUN;

* FCIIOJIb30BATh JIJISl OTIMCAHMSI XapaKTepa NPOTeKaHus (PU3HMIECKUX MPOIECCOB (PU3HUECKHE
BEJIMYMHBI i B3aUMOCBSI3b MKy HUMU;

* FCIIOJIb30BATh JIJIS OTIMCAHMSI XapaKTepa MPOTeKaHus (PU3NIECKHUX MPOIECCOB (PU3NIECKHE
3aKOHBI C YYETOM I'PaHUI] UX TPUMEHUMOCTH;

* pemaTh Ka4yecTBEHHBIC 3a7]auu (B TOM YHCIIE M MEKIPEIMETHOTO XapaKTepa): UCIOIb3Ys
MoJien, (PU3MYECKUE BEIMYMHBI M 3aKOHBI, BBICTPAUBATh JIOTMYECKHE IICTIOUYKH OOBSICHEHUS
(Toka3aTenbCTBa) MPEAJIOKECHHBIX B 33/1a4aX IMPOLIECCOB (SIBICHUI);

* pemiath pacu€THbIC 3a7a4y C SBHO 3aJaHHON (PU3MYECKON MOJEIBIO: HA OCHOBE aHAIN3a
YCIIOBHS 3aJla4M BBUICISATh (PU3UUECKYIO MOJEIb, HAXOJUTh (PU3HMUYECKUE BEITUYMHBI U 3aKOHBI,
HEOOXOIMMBIC U JJOCTATOYHBIC [T €€ PEIICHHs], IIPOBOJAUTH PACYETHI U OLICHUBATD MOJTyUYCHHBIN
pe3yJbTar;

* YYUTBIBATh TPAHUIBI MPUMEHUMOCTH U3YUYEHHBIX (DU3MUECKUX MOJIENei MPHU pelieHUH
bU3MYECKUX U MEXIPEIMETHBIX 3aa4;

* UCTIOJB30BaTh MHPOPMAIIMIO M MPUMEHSITh 3HAHMS O MPUHIUIAX PabOTHl M OCHOBHBIX
XapaKTEPUCTHKAX U3YUYEHHBIX MAIIHH, TPUOOPOB U JPYTUX TEXHUYECKUX YCTPOHCTB JUIsI pEIIeHUS
NPaKTUYECKHUX, YICOHOMCCIIeIOBATEIHCKIX U MPOEKTHBIX 3a/1a4;

* FCIIOJIb30BATh 3HAHUS O (PU3MUYECKHX O0BEKTAX M MPOIECCaX B MOBCEIHEBHON YKU3HH IS
oOecnieueHns 6€30MacHOCTH MpU OOpAILEeHUH C TPUOOPaMU U TEXHUYECKUMH YCTPOCTBaMH, IS
COXpaHEHHS 37I0POBBSI U COOIIOJICHHSI HOPM SKOJIOTUYECKOTO MTOBEJICHHS B OKpY KaloIIeH cpene,
JUTSI IPUHSATHS PEIICHUI B TOBCETHEBHOM JKU3HH.

6bINYCKHUK HA 0A3060M YPOGHE NOTIYUUM 803MONCHOCIb HAYUUMbCA:

* NOHUMAamMb U OOBACHAMb YENOCIMHOCMb DUULECKOU Meopul, onpeoeiims cpaHuybl eé
APUMEHUMOCTU U MECMO 8 PA0Y OpY2uX (hu3udeckux meoputi;

* g1ademo npueMaMu nocmpoeHusl  meopemudecKux 00Ka3ameﬂbcm6’, a makKkore
NpOcHO3UPOBAHUA ocobennocmeil npomeKaHusl qbu3ul¢eCKux sAeNeHull u npoyeccoé Ha OCHoOge
NOJIY4YEHHbIX meopemudecKux 66160008 U 00Ka3amejzbcm6;

* Xxapakmepuszoeanib CUCMEMHYIO  C643b Meofcdy OCHOBonoiazarowumu
HAY4YHbIMU

NOHAMUAMU. NPOCMPAHCMEB0, 6PEMA, MAMeEPUsL (eemecmeo, none), deuofceHue, Cujla, SHepcus,



* gblOBUCAMb  2UNOme3bl  Hd ocHose 3HAHUS OCHOBONONAAIOUUX
Qusuueckux
3aKOHOMeEpHOCmell U 3aKOHOG;
* CaMOCmoAmMenNbHO NAAHUPOBAMb U NPOBOOUMD usutecKue IKCHePUMEHMbl,
* Xapakmepuzoeame  2100aibHble  NPOOIEeMbl,  cmoAwue  neped  Uen08edecmeom
(aHepeemuuecKue, cobipbesbie, IKoN02UUecKuUe) U poib QUIUKU 6 peuleHUul IMUX npooiem;

* pewams nPaKmuKo-opueHmupoB8anHvle, KaueCmeeHHbvle U pacuémuule uzuyecKue 3a0a4u
¢ 8b100pOM (huzuUecKOU MOOenU, UCNONb3VA HECKONbKO (QU3UYECKUX 3AKOHO8 U DOpMYI,
CBA3LIBAIOUUX UZBECTHBIE (PUZUYECKUE BETUYUHDL, 8 KOHMEKCHE MENCNPEOMEMHBIX C8sI3ell;

* 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCTNUKU UZYYEHHBIX MAUWUH, YCIMPOUCME,

* 00BACHAMY YCA08USL NPUMEHEHUSA PUULECKUX MOOelell NpU peueHuu uuieckux 3a0a,
HAxXo0ums a0eK8amuyro npeoiod’CeHHOU 3a0aie u3uULecKyo Mooelb, papeuams npooiemy Kax
HA OCHOBe UMEIOUWUXCSL 3HAHUL, MAK U NPU NOMOWU MEeMOO08 OYEHKU.

2. Conep:kanue Kypca «Pusuka»

ba3zoewiit yposens

Pu3MKA M eCTECTBEHHO-HAYYHBIH METO/ IO3HAHUS NPUPOABI

Owusuka — pyHAaMeHTaIbHAs HayKa O npupoje. HayuHslit MeTo mo3HaHusI.

MeTtoapl uccinenoBanusi (GpU3NUECKUX sIBICHUN. MonenupoBanue (pU3NUECKUX SIBICHUA U
nporeccoB. Hayunbie (akTel u runore3bl. @U3nUecKre 3aKOHBI M TPAHUIIBI UX MPHMEHUMOCTH.
®uspyeckue TEOPUM W NPUHLUN COOTBETCTBUA. Pusnueckue BenuuuHsbl. Ilorpemnoctn
u3MepeHuil ¢u3nveckux BenUuyuH. Ponb ¥ MecTo ¢u3MKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKON IEATEIbHOCTH JIOACH. Qu3zuxa u Kyibmypa.

Mexanuka

['panuubl  NPUMEHMMOCTHM  KJIACCUYECKOW  MexaHuku. IIpocTpaHCTBO H  BpeMs.
OTHOCHUTEIBHOCTh MEXaHMUYeCKOro ABMKeHHs. Cucrembl orcuéra. CKaJsipHbIE M BEKTOpPHBIE
¢usnueckue BenuuuHbL.  Tpaektopuss. Ilyre. Ilepememenue. Ckopoctb. VYckopeHue.
PaBHOMEpHOE U PaBHOYCKOPEHHOE IPSMOJIMHENHOE IBMKEHHE. PaBHOMEpHOE IBHKEHHE II0
OKPY>KHOCTH.

Bsaumopeiictsue ten. fABnenne nnepuuu. Cuina. Macca. lHepruanbHble CUCTEMBI OTCUETA.
3axonbl tuHamMuku HerotoHa. Cuna TSXKecTH, BeC, HEBECOMOCTh. CHIIBI YIIPYTOCTH, CHJIBI TPEHMSL.
3aKOHBI: BCEMUPHOIO TArOTeHUs, l'yka, TpeHus. Hcnonwvzosanue 3aKOHO8 MeXAHUKU OJiA
00BACHeNUs 08UNCEHUS HeDeCHbIX mel U OJIsl pA3BUMUS KOCMUYECKUX UCCTe008aAHUM.

Nmnynbc MmaTepraibHONW TOYKU U CUCTEMBI. MIMITysibe cuiibl. 3aKOH COXPAaHEHHUS UMITYJIbCA.
Mexannueckasi pabora. MomiHocTs. MexaHnueckasi SHeprusiMaTepuaibHON TOUKH U CHCTEMBI.
3aKOH COXpaHEeHUs1 MeXaHUUeCKol sHeprun.PaboTa CHITBI TSHKECTH U CHITBI YIIPYTOCTH.

PaBHOBecHe MaTeprambHON TOYKHU U TBEPJOTO Tela. MOMEHT CHIIbL. Y CIIOBHSI paBHOBECHSI.
PaBHOBecue xuakocTH U rasza. [laBienue. Jsuocenue socuokocmu.

MouJiexkyasipaas pu3nKa U TEpMOIMHAMUKA

MornexyasipHO-KMHETHYECKasi Teopus (MKT) CTPOEHUS BEIIECTBA U €€ SKCIIEPUMEHTAIbHBIE
JoKa3aTenbcTBa. TemaoBoe paBHOBecwe. AOCONIOTHAas TemrepaTypa Kak Mepa CpeaHei
KMHETUYECKOW SHEPTUH TEIJIOBOTO ABM)KEHUSI YaCcTHIL BelecTBa. Moiesnb 1ieaibHoro rasa.



JlaBneHue ra3a. YpaBHEHUE COCTOSIHUSA UIECABHOIO raza. Y paBHeHue Menaeneesa-KianelipoHa.
["a30BbI€ 3aKOHBI.

ArperaTHble COCTOSIHUS BellleCTBa. B3anMHbIe peBpalieHus )KUIKOCTH U Ta3a. Baasicnocmy
6o30yxa. Mopnenb crpoeHus xuiakocrteid. IloBepxHocTHOoe HaTspkeHue. Kpucramimdeckue u
aMmop(gHBbIC Tea.

Buytpennsas sHeprus. Paborta u Temonepenada Kak crnocoObl M3MEHEHUs BHYTPEHHEH
SHEepruu. YpaBHEHUE TeluioBoro OanaHca. IlepBblii 3akoH TepMmoanHamuku. HeoGpaTumocTsb
TemIoBbIX IpoueccoB. [Ipunuunst nericreus u KII/ TernnoBbix MmamuH.

OCHOBBI IEKTPOAMHAMUKHI

DNeKTpUYECKHe 3apsaabl. 3aKOH COXPAHEHHUs JIEKTPUYECKOro 3apaa. 3akoH Kyiona.

Onexrpuueckoe nojie. Hampssk€HHOCTh M MOTEHIMAI JIEKTPOCTATUYECKOro noust. Jiuauu
HaNPsDKEHHOCTH U DKBUIIOTEHIIMAIbHBIE OBEPXHOCTH. [IpnHIMn cyneprno3unuu nosuei.
1Ipo6oonuku u OusiekmpuKus s1ekmpuieckom noie. INeKTpoéMkocTb. Konaencarop.

IToctrosHubI 3nmexkTpuueckuil Tok. Cuna toka, Comporusnenue. IlocnenoBarenbHoe U
[apajuIeJIbHOE COEIUHEHHME IPOBOJHUKOB. 3akoH JDxoynsa-JIeHnma. OieKTpoIBHXKyIIas cuia.
3akoH Oma Uil TOJHOM LeNnu. OJEKTPUYECKUH TOK B IPOBOJHHUKAX, JJIEKTPOJIUTAX,
MOJIYTIPOBOJIHUKAX, ra3ax U Bakyyme. Ceepxnposooumocms.

MaruutHoe nosie. BeKTop MHAYKIMN MarHUTHOTO IoJisl. JeficTBME MarHUTHOIO IOJIA Ha
IIPOBOJHMK C TOKOM W JIBMKYILYIOCS 3apsbkeHHyro yactuiy. Cuna Ammepa u cuia JlopeHua.
MarHuTHbIE CBOMCTBA BELIECTBA.

SIBneHHue 3NIEKTPOMArHUTHOM MHIYKUUU. MaruutHbeiii notok. IlpaBuno Jlenma. 3axkon
AJIEKTPOMAarHUTHOW MHIYKIMH, SIBIeHHE CaMOMHIAYKIMH. VMHIYKTUBHOCTb. DIIEKTPOMAarHuTHOE
noJe. Hepaus 21eKmpoOMASHUMHO20 NOJIA.

Kosne6anus u BoJIHBI

Mexannueckue koneOanus. [‘apmonHndeckue kosebanuss. CBOOOIHBIE, 3aTyXarollue,
BBIHY’)K/JIeHHbIEe KoseOanus. [IpeBpaiienus sHeprun npu Konedanusx. Pezonanc.

OnexkrpoMarHuTHele kKosiebanus. KonebarenbHblii KOHTYp. IlepeMeHHbIN anekTpudeckuit
TOK. Pe3onanc 66 snexmpuueckou yenu. Kopomkoe 3amvikarue.

Mexannueckue BoaHBL. [IpononbHble M nonepedHble BOJIHBI, CKOPOCTh M JIJIMHA BOJIHBIL.
Humepgepenyus u ougpparxyus. Suepausi 601Hbl. 38YK0BbIE BONHDL.

OnexkTpoMarHuTHble  BOJHBL.  CBOMCTBA  2JIEKTPOMAarHUTHBIX  BOJNH.  JlMana3oHBI
AIIEKTPOMAarHUTHBIX U3IYy4EHUN U UX MPAKTUYECKOE IPUMEHEHUE.

OnTuka

I'eomerprueckas ontuka. CKOpPOCTh CBeTa. 3aKOHBI OTPAKEHUS U NPEIOMIICHMS CBETA.
®opmysna TOHKOM JIMH3bl. BoHOBBIE CBOICTBA cBeTa: AucHepcusi, MHTepdepeHIus, AMPppaKius,
MOJISIpUA3ALHL.

OcCHOBBI ClIENUAIBLHON TEOPUU OTHOCHUTEIbHOCTH

Iloctynarsl TeOpuM OTHOCHUTEIBHOCTH M CIEACTBUS M3 HUX. VMHBapHMaHTHOCTb MOJIYJS
CKOpPOCTH CBeTa B BakyyMe. DHeprust mokost. CBsi3b Macchl M SHEPTHH CBOOOIHON YaCTHIIBI.

KBanroBas ¢pusnka. @Pu3nka aroMa M aTOMHOI0 S/ipa



l'uroreza M. Ilnanka. ®otosnekrpuueckuii 3¢ddexr. ombiTel CroneToBa, 3aKOHBI
dbotoapdexra. VYpaBHenue OiHmTeHHA. DoTOH. KOpmycKymspHO-BOJIHOBOW  JTyaju3M.
Coomnouwenue neonpedenénnocmeti I etizenoepea.

[InanerapHas mMozaens aroma. OObSCHEHHE JIMHEHYAaTOro CHEKTpa BOAOPOJAa Ha OCHOBE
KBaHTOBBIX IocTynaToB bopa.

CocTaB u CTpoeHHE aTOMHBIX sJIep. DHEPrHsl CBA3M aTOMHBIX sifep. Bubl paqnoakTHBHBIX
IpEeBpalleHU aTOMHBIX sifiep. 3aKOH paJHOaKTUBHOTO pacnana. Snepusie peakuuu. lllennas
peakuus aeneHus saaep. Ilpumenenue s0epHotl dHepeuu.

OnemeHTapHble yacTULbl. DyHIaMEHTaIbHbIE B3aUMOACUCTBHUS.

Crtpoenue BcesienHoi
ConneyHas cucTema: IJIaHeThl U Malible Telna, cucteMa 3emiis-Jlyna. CTpoeHue v 3BOTIOIUS
Connua u 38€31. Knaccudukanus 38€31. 3BE3bI U UCTOYHUKHU X YHEPTHH.

I'anakTuka. COBpeMeHHBIC MMpCACTaBJICHHA O CTPOCHHUHA U 3BOJIIOLIUU Bcenennoit.

3.TemaTuueckoe NJIAHUPOBAHUE C YKA3aHUEM KOJMYECTBA YaCOB,
OTBOJMMABIX HA OCBOCHHE KAKI0H TeMblI

10 kaacc
Ko
Ne Ha3Banue
TeMLL Conep:xkanue J-BO
4acoB
| ®usuka 31 ®usuka — pyHIaMeHTalIbHas HayKa O IPUpO/IE. lu
eCTeCTBEHHO- Hayunbiii Meton mos3HaHus. MeToasl Hccien0BaHus
HAYYHBII Mmeroy du3HYecKux sApiaeHui. Mozaenupoanue Gpu3nUECKHX
MO3HAHUS IPUPOJIBL. SABJICHUA H TmpoueccoB. Duznueckne BEITUYHUHBI.
[TorpemHocTy wW3MEpeHU (QUINYECKUX BEITUYHH.
OU3NYECKUE 3aKOHBI U TPAHUIBI UX MTPUMEHUMOCTH.
PuU3NYECKUE TEOPUU U IPUHLIUAII COOTBETCTBHUS.
Pomp u wmecro ¢usuku B (hopMHupOBaHHUH
COBPEMEHHOM  HAy4YHOM  KapTUHBI  MHpa, B
MIPAKTUYECKOU IESITETbHOCTH JIFOJIEH.
1 Mexanunka 30
q




Kunemamuxa

Mexannueckoe naBrmkeHue. CucTeMbl OTCUETA.
CkaysipHbIC U BEKTOPHBIE (PH3UYECKIEC BETUIHHEI.
MarepuanibHas Touka. IlocTynmaTenbHOe IBHXEHUE.
Tpaektopusi, myTh, NEpPEMEIICHUE, KOOPAMHATA,
MOMEHT BPEMEHH, MPOMEXYTOK BpPEMEHHU. 3aKOH
OTHOCHUTEIBHOCTH JIBYOKCHUS. PaBHOMepHOE
npsiMOJIMHEITHOE IBIKeHHE. CKOPOCTh paBHOMEPHOTO
MPSAMOJIMHENHOTO JIBUKEHUS.

YpaBHeHHE paBHOMEPHOTO JBMXKEeHUS. [ 'paduku

PaBHOMEPHOTO JIBUYKEHUS,
HepaBuomepnoe neuxenue. CpesiHsisi CKOPOCTb.
Yckopenue.
YpaBHeHue
I'padpuku

MrHoBeHHas
PaBHOyCKOpEeHHOE
PaBHOYCKOPEHHOTO
PaBHOYCKOPEHHOT'O JIBHKEHUS.

JIBuKeHHE 1O OKPY)KHOCTH C TMOCTOSHHOW IIO

CKOPOCTb.
JIBIDKECHHUE.
JIBIDKCHUSL.

MOJ1YJIFO CKOPOCTBIO.

[lenTpoCcTpeMuTENIBHOE
YCKOpEHHUeE. Jlabopamopnas
paboma

1.13yueHue qBUKEHUS TeJla M0 OKPYKHOCTH

3axonwi
OUHAMUKU
Hvromona

SIBneHue WHEPIWH. Macca u cua.
NuepumnansHbie cuctemsl orcuéra. Bzaumoneiicteue
ten. Crnoxenue cui. llepBblil, BTOpoil U TpeTHii
3aKkoHBI HproTOHA.

Cunwl
MexaHuke

3aKoH BCEMHUPHOIO TATOTEHUS.
I'paBuTanmonHas nocrosiHHas. Cuina tsbxkectu. Bec u
HeBecoMOCTh. Cuibl yrpyroctu. 3akoH ['yka. Cuiisl
TPEHMUSL.
Jlabopamopuvie pabomol.
2. M3mepeHue )KECTKOCTHU NPYKHUHBI.

3. H3mepenue kordpduimenTa TpeHUs
CKOJIb)KEHUS.

3akon
coxpaneHus
umnynvea

Wmnynec  Tena. Mmmynsc  cuibl.  3aKOH
COXpaHEHHUs UMITYJIbCa. PEakTUBHOE IBUIKECHHUE.




3axon PaGora cummel. MomHocTs.  Kunernueckas 44
COXpAHERUA DHEPrusl.
MexXanudeckou PaGora cuiael TskecTH, IloTeHULManbHAs
onepeut SHEPIUs TeNla B TPABUTALIMOHHOM MoJie. PaboTa cuiibl
yopyroctd.  [loTeHumaneHas  sHepruss  ynpyro
neOpPMUPOBAHHOTO  Tela. 3aKOH  COXPaHCHHUS
MEXaHUYECKON IHEPTUU.
Jlabopamopnas paboma:
4. N3y4yeHue 3aKoHa COXpaHEHUs MEXaHUYECKOU
SHEPTHUH.
Cmamuka PaBHOBecue maTepHallbHONW TOYKU M TBEPIOIO RA |
tena. Buael paBHOBecus. Y ciioBUsI paBHOBECHS.
MOMEHT CHUIIBL.
Jlabopamopnas paboma:
5. M3yyeHue paBHOBECHS Teja IMOJ JCHCTBUEM
HECKOJBKUX CHJI
Ocnosbl HaBnenne. 3akon Ilackansa.  PaBHOBecue 34
2UOPOMEXAHUKU JKUJKOCTH U Ta3a. 3akoH Apxumena. [lnaBanue tei.
i MouJiekyasipHas pu3nKa U TEPMOJIMHAMUKA 18
Ochosbi Monekynspuo-kunernueckass teopus (MKT) 44
MOJIeKy- CTPOCHUA BCHICCTBA U ee OKCIICPUMCHTAJIbHBIC
JAAPHOKUHEMU JOKa3aTeJIbCTBA. BpOYHOBCKOC JOIBUXXCHHUC.
weckoti meopuil Temmneparypa u TtemioBoe paBHoBecue. Illkamnsl
(MKT) Lenbcus u KenbBuna.

AOcomoTHas TeMIeparypa Kak Mepa CcpeaHei
KHHETHIECKOU OHEPIHUU TCIIJIOBOTO ABMXKCHU A YaCTHIL
BEIIIECTBA.

Cunibl  B3aMMOJEHCTBUA MOJIEKYJ B Pa3HBIX
arperaTHbIX COCTOAHUAX BCUICCTBA.

Mogens «uacanbHbI Ta3». JlaBieHue rasa.
CBsi3b MEXIy N1aBJIICHHEM U CPEIHEN KMHETHYECKOU
SHEpPruer NOCTYNaTeIbHOIO TEIUIOBOTO JBH)KEHUS
MOJIEKYJI UI€aTbHOTO Ta3a.

OcHoBHOE ypaBHEHHE MOJIEKYJISIPHO-




KUHETHYECKON TECOPHH U/1CabHOTO rasa.
Jlabopamopuas paboma:

6. V3mepeHune Temmeparypbl KHIKOCTHBIMH U
U(POBBIMU TEPMOMETPAMH.

Ypaeuenue
COCMOosIHUA 2a3a

VYpaBHeHHE COCTOSHMSI  MJEAIbHOIO  rasa,
VYpasuenue MenneneesaKnaneiipona. M3omnporeccel.

["a30BbIe 3aKOHBI.
Jlabopamopnas paboma:

7. DOKcrnepuMeHTalbHAsi MPOBEpKa 3aKOHA
[eitJlroccaka  (U3MepeHHE  TEPMOJAMHAMUYECKUX
napaMeTpoB rasa).

44

Bzaumnuvie
npespawyerus
IHCUOKO-

cmu u casa

B3anMHble mnpeBpameHus SKUAKOCTHM U rasa.
HacplieHHbIe 1 HEHACHIIICHHBIE MTAPHI.

1u

JKuoxocmu

Mopens ctpoenus xuakoctu. [loBepxHOCTHOE
HaTsDKEHUE.

14

Teépovie mena

Kpucrannuueckue u amop¢HbIe Tela.
Mexannueckne CBOMCTBa TBEPABIX Tell. XKuakue
KPHUCTaJIbI

1ug

OcHogul
mepmMoOUHAMUKU

Buytpennsaa osHeprus. TepmonnHamMuyeckas
CUCTEMa U e€ paBHOBECHOE COCTOSTHUE.

PaGora wu Temonepesaya Kak  CHOCOOBI
U3MEHEHHs BHYTpeHHeW »dHepruu. KonnuecTsBo
TEIJIOTHI. TermIoéMKOCTb.

VYpaBHeHnue TeroBoro 6ananca. [lepsblii 3akoH
TEPMOJUHAMUKHU.

AnnabaTHbIN npotiecc. HeobpaTumocts
TEIUIOBBIX MporeccoB. [IpeoOpa3oBanus YHEPTHH B
TemIoBbIX MamuHaX. KIT/[ TermmoBbIX MaIlIyH.

T4

OCHOBBI 3J1eKTPOAUHAMHMKH

18

10




Anekmpocma

mukKka

DIJIEKTpUYECKUN 3apsifl. 3aKOH COXpaHEHUs

AIIEKTPUYECKOTO 3apsja. DnexTpuueckoe

B3aumoeiicteue. 3akon Kynona.
Hanpsixéanocts u [IOTEHLIU A

AIIEKTPOCTATUYECKOTO T10JIsl, CBA3b MEKIY HUMMU.

JImHanm HaprI)KéHHOCTI/I H 3KBHUIIOTCHIUAJIBHBIC

IIOBEPXHOCTHU. ITpuHuun CYIIEpIIO3ULIUH
IIEKTPUYECKUX TOJIEH. Pa3HOCTH MOTEHIIMATIOB.

DnekTpuyeckas EMKocTh. KonaeHncarop.

3axonwi
NOCMOAHHO20 MOKA

[TocTostHHBIN 35ekTpuueckuil Tok. Cuia Toka.

ComnpoTHuBICHHE. IlocnegoBarenpHOE u
napasuieibHOE COSAMHEHUS TPOBOJHUKOB.
Pa6ora u mourHOCTh TOKA. 3akoH [xoynsallenna.
Onexrpoasuxymas cuia (31C)
3akoH Oma 15 TOJTHOM JIEKTPUYECKOM 1IeTTH.

Jlabopamopnas paboma:.
8. IlocnenoBarenbHOE U MapasieIbHOE

COCAUMHCHUC ITPOBOJHUKOB.

9. Usmepenue J/IC uCTOYHMKA TOKA.

dnexkmpuueck
Utl MoK 8 Pa3IUYHbIX
cpeoax

SHCKTpOHHaﬂ IMPpOBOANMOCTD MCTaJJIOB.

3aBHCHMOCTD COIIPOTUBJICHUA IIPpOBOAHUKA oT

TEMIIEPATYPHI. ONEeKTpUYECKUI TOK B

noxynpoBogHrukax. CoOCTBeHHass | MpPUMECHas
MPOBOJIUMOCTH. p-n-Ilepexoa. DNEKTpUUECKU TOK B

SJICKTPOJIHTAaxX.

DNEKTPUYECKHUN TOK B BAKyyMe U rasax.

54

\

IloBTOpEHME

1ug

UTOI'o

68

11 kaace

HaszBauue
TEMbI

Conep:xanue

0JI-BO
yacoB

OCHOBBI 3J1eKTPOANHAMHUKH (TIPOI0JIZKEHHE)

11




Maenummnoe

MarnuTtHoe nosne. MHaykuyuss MarHuTHOro noss. Bexrop

none MAarHUTHOM WHAYKUMH. JlecTBME MAarHMTHOrO TIOJS Ha |4
MIPOBOJHHK C TOKOM M JIBUXKYITYIOCS 3apsDKEHHYIO YacTHILY.
Cuna Amniepa. Cuina Jlopenua.
[IpaBuiio neBOM pyKH.
MaruuTHble ~ CBOWCTBAa  BEIIECTBA.
Jlabopamopnas paboma
1.3mepenune cuiibl B3aMMOACHCTBHSI MAarHATA U KATYIIKY]
C TOKOM.
Onexmpomazh SIBeHne DIEKTPOMAarHUTHOM HWHAYKIUU. MarHuTHBIN
UmHas, uHOYKyus notok. [IpaBwmiio Jlenna. 3akoH 3JeKTPOMarHUTHON MHAYKIUU. | 1
DOnexkTpoMarHuTHoe moje. [IpakTudeckoe mnpuMeHEHUE
3aKOHA  DJICKTPOMAarHWTHOMN WHIYKIINU. SBnenue
CaMOWHTYKITUH.
NHayKTUBHOCTE. DHEPTUsl MATHUTHOTO TOJIS TOKA.
Jlabopamopuas paboma:
2.MccnenoBanue sSIBJICHUS SJICKTPOMArHUTHON MHTYKITUH.
1 KoJsiedbanusi 1 BOJIHBI
64
Mexanuueckue Mexannueckue konedanns. CBoOOHbIE KOICOaHUS,
KOneOamust MatemaTuueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpatenus q
SHEPTUH MPHU KOJICOAHMSIX.
AMIUIMTY#a, Tepuoi, dYactoTa, ¢aza KoneOaHUi.
Brinyxaennsie konebanusi, pe3oHaHc, Jlabopamophas
paboma:
3.0mpeneneHre YCKOpPEHHs CBOOOJHOTO NaJACHUS TMpH
MTOMOIIIM MasTHUKA
Hccneoosanue:
1.Ilpn 3aryxanuu  KkoneOaHUN  aMILIUTyJa
00paTHO MPOTMOPIIMOHATIFHA BPEMEHHU
Onexmpomaen DnexTpoMarHuTHele Konebanus. KoneGaTenbHbIN KOHTYD.
umHwvle Konrebauus CBOOOIHBIE ANMEKTPOMATHUTHBIE KOJIeOaHus. q
[IepemeHHBIH TOK.

Mexanuueckue Mexanuueckue BONHBL [lomepeuHble W TPOAOIHHBIC
B0JIHbL BOJTHBI. DHEPTHs BOJHBI. 3BYKOBBIC BOJTHBI. q
Onexmpomaeh DNEeKTPOMarHUTHOE ToJie. DIEKTPOMAarHUTHBIC BOIHBI.
UmHvle 80JIHbl BuxpeBoe  siekTpuueckoe  TOIeE. JlnanazoHsl | 4

JNEKTPOMATHUTHBIX ~ M3JIYYeHHH HW  UX  IPAKTHYECKOe
MIPUMEHEHHE.
i OnTuka
3y

12




YpaBHenue A. DitHmTeiHa a1 Gpotospdekra.

KopnyckynsapHo-BoiHOBOM nyanu3M. [laBieHue cBera.
Onbitel I[1.H.JIeGenesa u C. WM. Basunosa. CooTHolieHue

HeonpenenénHocrel ['elizendepra.

Ceemosvie I'eomerpuueckas ONTHKA. [IpsamomnuneitHoe 1
BOJIHbI. pacrpoCcTpaHEHHE CBETa B OJHOPOAHON cpene. 3aKOHHI ] y
['eomempuueckas u  OTpaXeHHST ¥ OPEIOMIICHHS CBeTa. IIONHOE OTpa)KeHHe.
6OJIHO6AA ONMUKda OnTryeckue mpuoopHI.

BonnoBele  cBoiictBa  cBera.  CKOpocTh  CBeTa.
Wutepdepennus cBera. KorepentHocts BodH. Judpaxims
cBeta. [lomspusauus cera. [ducnepcusi cBeta. IIpaktuueckoe
MPUMEHEHHE IEKTPOMArHUTHBIX U3ITYyYCHUN.

Jlabopamopusie pabomul:

4.  OmnpeneneHne NoKa3aTes MPEJIOMIIEHUS CPEJIbI.
5. H3mepenue (HOKYCHOTO pacCTOSHUSI COOMPAIOIIEH JIMH3HI.
6. OmnpexaeneHue JIMHBI CBETOBOW BOJHBI. Mccriedosarnusi:

2. HccnenoBanue 3aBUCMMOCTH yIjla IPEIOMIICHUS
0T yrja mnajaeHusl.

3. HccnenoBanne 3aBUCHUMOCTH  pacCTOSHUS  OT
ITMH3BI 710 M300paKeHUsI OT PACCTOSIHHS OT JIMH3BI 70 MPEIMETA.
[Iposepxa cunomes:

1.Yron mnpenomieHuss MOpsSMO MPOMOPLUUOHATIEH YT
nanenus. Koncmpyupogarnue MOJIEIH TEJIECKOMa, MUKPOCKOTIA.

H3znyuenue Bunpst  w3nydyenuwit. Hcrounwkum  cBeta.  CHEKTpBHIL. 2y

U cnekmpeol CrieKTpaJIbHBIA ~ aHaAJIH3. TermoBoe wm3nyuyenue. [llkana
PIEKTPOMArHUTHBIX BOJIH.
HabGnronenue ciektpoB
v OcHOBBI cTICHMATBHON TEOPHH OTHOCHTEJIBLHOCTH 34

OcHogwvl [Toctynarel CTO: nHBapuaHTHOCTh MOAYJISI CKOPOCTH CBETA|
CReyUanbHOU meopuu |y BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DHHILITEHHA.
ormHocumerbrocmu CBs13p Macchl M SHEPrUU CBOOOJHOM YaCTHIIBI. DHEprus|
(CTO0) MOKOS.

\Y KBanroBas ¢pusuka 17
4

Ceemosvie I'unore3a M.I1lnanka o kBanTax. ®oroaddexr. doTtoH. 54

K68aHMbl

13




Amomnas
pusuxa

Onbitel  Pezepdopma. Ilmanerapnas Mojenb CTPOCHHS
aToma. OOBCHEHHE IMHEWYATOTO CIIEKTPa BOAOPOIa HA OCHOBE
KBAaHTOBBIX IMOCTYIaTOB bopa.
Jlabopamopnwie pabomoi:
7. HaGmronenue CrjionHoro u JMHeHYaToro
CIEKTPOB.

8.  HccnenmoBanue crieKTpa BOIOPOAa

DQuzuka
aAmomMHO20

a0pa

CocTtaB u cTpoeHHe aTOMHOro siapa. M3oTonsl. SAnepHbie
cuiibl. JleeKT Macchl ¥ DHEPTUs CBSA3H siipa. PaoakTHBHOCTb.
Busbl painoakTHBHBIX MPEBPAIICHUI aTOMHBIX SIZIEP.

3aKOH paIuOaKTHBHOTO pacnaaa. MeToabl HaOItoIeHUS 1
perucTpalvy »JIEMEHTapHbIX YacTUll. SlnepHble peakuuu,
peakuuu aeneHus u cuntesa. Llenmnas peakius geneHus saep.
TepmosiiepHbIil CUHTES.

[IpumeHeHue  sAEPHOM  DHEPTHUH.

Jlabopamopuas paboma:

9.0mpenenenre uMIynbca M DHEPIMM YacTHLBl IIPU
JIBYDKEHUH B MArHUTHOM T10J1€ (110 hoTorpadusim)

OnemenmapHul
e yacmuybl

3HCMGHTapHI)IC qaCTUIlbI, q)yHI[aMeHTaJII)HI)Ie

B3aUMOJICUCTBHUS. Y CKOPUTEIHN 3JIEMEHTAPHBIX YaCTHLI.

Vi

Crtpoenne BcesieHHoO#

Conneunas
cucmema.
Cmpoenue u
268010YUs
Bcenennori

ConHevHasi cucTema: IUIAHETHI W Mallble Teja, CHCTEMa)
3emus-Jlyna.
Crpoenue u 3Bomonus Connna u 38E31. Knaccuduxanus

3BE31. 3BE3/1bl U UCTOUYHUKHU UX DHEPTUU.

["anaktuka. CoBpeMEHHbIE MPEACTABICHUS O CTPOCHUU U
sBommonun Beenennoil. Jlabopamopnas paboma:

10. Onpenenenue nepuoia oOpameHus ABOMHBIX 3BE3]1 (T10
MeYaTHbIM MaTepuanam). HMccredosanue:

4 ViccnemoBaHue  JBWKEHUS  JIBOWHBIX  3BE3M (IO
Me4YaTHbIM Matepuasiam) Habarooenus:

BC‘-ICpHI/Ie Ha6J'IIOI[eHI/I$I 3BEC3/1, .HyHBI U IJIAHCT B
TEJIECKON U OMHOKIIb.

Vil

IloBTOpPEHME
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