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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢uszuke 06a30BOro YpoBHS Ha YpOBHE CPEAHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOXKEHUH M TpeOOBaHUM K pe3ysibTaTaM
OCBOEHHS OCHOBHOHM 00Opa3oBaTeNbHOW MporpaMmsbl, mpejactaBieHHbiXx B OI'OC
COQO, a Ttakxke c yuéroMm (enepanbHOM paboyell MporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpenojaBanus ydyeOoHoro npeamera «®dusmka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccurickon Oenepanuy, pealn3yIoInuX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpamMmbl 1o (U3MKE HamNpaBlieHO Ha (HopMUpOBaHUE
€CTECTBEHHO-HaYyYHOU KapTUHBI MUpa oOy4daromuxcsa 10—11 kinaccoB npu o0yueHun
X ¢u3nke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-JEATEIBLHOCTHOIO MOAXO/A.
[Iporpamma no ¢usuke coorsercTByeT TpedoBaHusiM GI'OC COO k miiaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METaNpPEAMETHBIM pe3yibTaTaM OOyUEHHUs, a TAKKe
YUHUTBIBAET HEOOXOAUMOCTbh peaM3ali MEXIPEIMETHbIX CBs3ell (U3UKU C
€CTEeCTBEHHO-HAYYHbIMHM y4E€OHBIMH NpeIMeTaMU. B Hell onpenesnsoTcs OCHOBHbIE
LeIu u3ydeHus: GU3MKHU Ha ypOBHE CPEHEro o0I1iero oopa3oBaHus, JIaHUPYyEMbIE
pE3yJIbTaThl OCBOCHUS Kypca (PU3UKH: IMYHOCTHBIE, METANPEIMETHBIC, IPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3uKe BKIHOYAET:

* IUIAaHUpYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (pU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI 110 TOJIaM 00YUYEHUS;

- cojaepxanue yuyeoHoro npeamera «dusnka» no rogam o0yyeHusl.

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MNPHUPOAbI, BBICTYIAs B
KauecTBe y4eOHOro MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHMH 00 okpyxaromeM mupe. IKoapHBIN Kype PU3HKU — CHCTEMOOOPa3yOUii
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJIBKY (DU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIECCOB U SIBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEMH,
¢uznyeckorr reorpaduei u acrpoHomued. lcmonb3oBaHME W AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  OMNpeAeNsaeT XapakTep U pa3BUTHE
pa3Ho00pa3HbIX TEXHOJOTUH B c(hepe SJHEPreTUKH, TPAHCIIOPTa, OCBOEHHUSI KOCMOCa,
MOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3a/JlaHHBIMU CBOMCTBaMHU U Jpyrux. M3yudeHue
(U3UKM BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHOHAYYHOU KapTHUHBI
Mupa oOydarouuxcs, B (QOpMUpPOBaHHME YMEHUN MNPUMEHATH HAYYHBIM MeETO.
MO3HAHUS MPU BBIMOJHEHUU UMHU y4EOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3HKH 7151 ypOBHS CpeIHEro 00111ero o0pa3oBaHus MOJI0XKEH
pSa UAeH, KOTOPbIE MOKHO pacCMAaTPUBATh KaK MPUHLUIIBI €70 MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUHM C HEM Kypce SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKHUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET Kak
BONPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOUN (U3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (GU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopuidl. Benymmm B Kypce sBIgeTcs
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTe€pUH, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanusi mpeanonaraeT HCIOIb30BaHHUE
I'YMaHUTApHOrO TOTEHLHaNa (PU3UYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(buU3HKHU ¢ pa3BUTHEM OOIECTBA, & TAKKE C MUPOBO33PEHUYECKUMU, HPDABCTBEHHBIMU
Y HKOJIOTMYECKUMU IpoOIeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc pusuku npenmnongaract 3HaKOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTMYECKUX TMPHUIIOKEHUU M3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes skonocusayuu peamusyeTcs IOCPEICTBOM BBEJIEHUS DIIEMEHTOB
coJiep KaHMsl, MOCBAUIEHHBIX SKOJIOTHYECKUM IPOoOIIeMaM COBPEMEHHOCTH, KOTOPbIE
CBS3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHMM, a Takxke O0O0CYXAEHHUs MpodiieM
palMoOHAIBHOTO IPUPOJOTIOIb30BaHMSI M SKOJIOIMUECKOI 0€30I1aCHOCTH.

Crep>XKHEBBIMHM 3JIEMEHTaMH Kypca (PU3MKH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABJIAOTCS (usnueckue teopuu (GopMHpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpHUH, POJik (PyHIaMEHTANbHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX IPEICTABIICHUSIX O PUPO/JIE, TPAHULAX TPUMEHUMOCTH
TEOPUH, JUIsl ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUM U MPOLIECCOB).

CHCTEMHO-/1eSITEIbBHOCTHBIN MOAX0J B Kypce (PU3MKHU peaau3yeTcsl Mpexie
BCEro 3a CYET OpraHM3alMM SKCIEPUMEHTATbHOU JEATENBHOCTU OO0YYarOIIMXCS.
J1i1s 6230BOr0O ypoBHS Kypca (PU3UKH — 3TO UCIOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX AKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no (Qu3ruke OO0ObEAMHEHbI B OOIIMI CMHMCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Bhienenue B yKazaHHOM IiepedHe J1a0opaTOpHBIX paldOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKU, OCYLIECTBIISIETCS YYaCTHHUKaMU 00pa30BaTEIbHOIO IMpoliecca
UCXOJsl U3 OCOOEHHOCTEW IUIAaHMPOBAHUS U OCHaUleHUs kabuHera Qusuku. llpu
TOM oOecreuynBaeTcsl OBJaJeHUE OOYy4YalIUMUCS YMEHUSMH TPOBOJUTH
KOCBEHHBIE HM3MEPEHUs, HMCCIIEJOBaHUS 3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH U
IIOCTAHOBKY OITBITOB IT0 IPOBEPKE MPETI0KEHHBIX THIIOTES.

bonpnioe BHUMaHuE yAEISIETCSA PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 33/1a4.
[Ipu 3TOM 171 paCUETHBIX 3aa4 IMIPUOPUTETOM SBJISAIOTCS 3a1a4M C ABHO 33a1aHHOU
(¢u3NUecKo MOJENbl0, MO3BOJSIOIIME TPUMEHATh M3YyUYEHHbIE 3aKOHbI U
3aKOHOMEPHOCTH KaK M3 OJHOIO paslesa Kypca, TaK M HWHTETPUPYS 3HAHUS W3



pa3HbIX pa3zesnoB. /s KauecTBEHHBIX 3a/1a4 NPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
O0OBsICHEHHE TPOTEKaHMUs (PU3NYECKHX SIBJICHUH U TMPOLECCOB B OKpYXKarouen
KU3HM, TpeOyromue  BbiOOpa  GUBMYECKOM  MOJENu I CHUTyaluu
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBUM ¢ TpeboBanusmu @I'OC COO k MatepuabHOTEXHUUYECKOMY
oOecrieyeHuIo y4eOHoro mpouecca 0a30BbI ypOBEHb Kypca (M3UKM HA YpOBHE
cpeaHero oOiiero o0pa3oBaHHs JOJMKEH H3y4aThbCAd B YCJIOBHUSAX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCJIOBHMSIX HMHTETPUPOBAHHOIO KaOMHETa NpPEIMETOB
€CTEeCTBEHHO-HAYyYHOro LUKIa. B kaOuHeTe (U3MKU OJKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHUE Il BBIMOJHEHHS YKa3aHHBIX B MporpaMme IIo
(bu3KKe yUEHUYECKUX TPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000pYA0BaHUE.

JleMoHcTpanimoHHOe O0OpyaoBaHue (QopMHUpyeTCs B COOTBETCTBHH C
OPUHLIUIIOM MUHUMAJIbHOM JOCTATOYHOCTH U  00ecrevynBaeT IMOCTAaHOBKY
NEPEUYNCIIEHHBIX B TporpamMme 1o (M3UKE KIIOUEBBIX JEMOHCTpaIil s
UCCIICIOBAHUS ~ W3yYaeMbIX SIBICHUA ¥  MPOIECCOB, OMIHUPUYECKHX U
byHIaMEHTaNbHBIX 3aKOHOB, HX TEXHUYECKUX TPHUMEHEHUH.

JlabopaTtopHoe 00OpyJaOBaHUE [JIs YUYCHUYECKUX MPAKTHUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECHeuMBaeTCs B pacyére
OJIHOTO KOMIUIEKTa Ha JABYX oOydarouuxcs. TeMaThyeckue KOMILIEKThI
1a00paTOpHOro O00OpPYAOBAHMS JOJIKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM
WCTIOJb30BAaHUM AHAJOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpATOPUHL.

OCHOBHBIMM LIENISIMU U3y4YeHUs (PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCS:

« (QopmupoBaHue HHTEpeca M CTpeMJIEHUS OOYy4YaloLIUXCS K HAydYHOMY
U3YYCHUIO TPUPOIBI, Pa3BUTHUE WX HMHTEIUICKTYAIbHBIX M TBOPYECKHX
cHocoOHOCTEMN;

+ pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]I€ MO3HAHUSA U (POPMUPOBAHUE
MCCJIEeI0BATEIBCKOI0 OTHOLIEHHUS K OKPY>KAIOUIUM SIBJICHUSIM;

+ (opmMupoBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK pe3yibTaTa U3y4eHHUs] OCHOB
CTPOCHHS MaTepHuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH,

« (dopMupoBaHHEe YMEHUN OOBIACHATH SBJICHHUA C HCIOJIB30BAHUEM
bu3nYeCKuX 3HAHUN U HAYIHBIX JIOKA3aTEIbCTB,;

+ (opMupoBaHHE TPEICTaBICHUNA O pONIW (U3MKH Uil Pa3sBUTUA IPYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrkeHue 3TUX Liejeld oOecrneunBaeTcsl PelIeHUEeM CIEAYyIOIUX 3aj1ad B

Mpoliecce u3yueHus Kypca GU3UKU Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHus:



« npuoOpeTeHue CUCTEMbI 3HAHUM 00 O0IINX PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUAX, BKIIOYAsl MEXAHHMKY, MOJEKYISPHYI0 (UBHKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U IE€MEHTHI aCTPOYU3UKH;

« (QopmupoBaHue yMEHUH NPUMEHATh TEOPETHUUYECKUE 3HAHUSA IS
OOBsICHEHUS (PU3MYECKUX SBICHUH B TPUPOAE U JUISl TNPUHATHUSA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;

* OCBOEHHE CIOCOOOB pEIICHUs PA3IUYHBIX 3aJad C SBHO 3aJaHHOMN
¢busznyecko MOJIENbI0, 3a]ad, IOAPa3yMEBAIOIIUX CAMOCTOSITENIBHOE
co3zianue (pU3NYECKON MOAEIH, aleKBaTHOHN YCIIOBUSM 33]1a4H;

« TOHUMaHUE (PU3NYECKHX OCHOB W NPHUHIIUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSIHUS HAa OKPYKAIOIIYIO
cpeay;

 OBJAJICHHE METOJAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSA W MPOBEICHUS
(GU3MYECKUX HKCIIEPUMEHTOB, aHalIW3a U HMHTEpHpeTaluu HHPOpMaLUH,
OIIpENIETICHNS IOCTOBEPHOCTH MOIYYEHHOI'O PE3YJIbTaTa;

 CO3JaHWE YCIIOBUU ISl Pa3BUTHS YMEHUU MPOCKTHO-HCCIICTIOBATEIBCKOM,
TBOPYECKOM AEATEIBHOCTH.
Ha wu3ydenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHEro OOILEro
oOpazoBanust orBoaAuTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HE/IEINIO), B
11 knacce — 68 gacoB (2 yaca B HEJIETIIO).

[Ipennaraemelii B mporpamMme 1o (HU3UKE IMEepeUYeHb JIAOOPATOPHBIX M
MPAKTUYCCKUX palbOT SBISICTCS PEKOMEHIIOBAaHHBIM, YYHUTENb JeJacT BBIOOD
MPOBENICHUS JIA0OPATOPHBIX PabOT H OMBITOB C YYETOM WHAMBUAYATBHBIX
O0COOEHHOCTEH 00yJaroIIuXxcsl.

COJEP)KAHUE OBYUYEHUS

10 KVIACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUA

®Pusuka — Hayka o npupoae. Hayunsle MEeTObI ITIO3HAHUS OKPYKAIOILETO
Mupa. Posib 3KkciepuMeHnTa ¥ TEOpUHU B IIPOLECCE NTO3HAHUS IIPUPOIBI.
DKCHepUMEHT B (PU3HUKe.

MopenupoBanue (U3MYECKUX SIBICHUUA M MpoleccoB. HayuHble TUIOTE3BI.
duznyeckrue 3aKOHbI U TEOPUU. ['paHUIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u Mecto ¢uzuku B (HOPMUPOBAHHH COBPEMEHHOW HAYYHOU KapTHHBI
MHpPA, B IPAKTUYECKON AEATEIBHOCTH JIIOIEH.



Jlemoncmpayuu
AHanoroBele ¥ 1U(pPOBBIE H3MEPUTEIbHbIE MNPUOOPHI, KOMIBIOTEPHBIC
JaTYUKU.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JIBHXKCHUS.
Cucrema otcuéra. Tpaekropus.

[lepememienne, cKOpocTb (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCThb) H
YCKOPEHHE MaTepUajJbHONM TOYKHM, MX NPOEKLUMH HA OCH CHCTEMBI KOOpJMHAT.
CioxeHue nepeMenieHu U CI10KEHUE CKOPOCTEMN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHEHOE ABMkeHue. ['paduku
3aBUCHMOCTH KOOpJAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U
MEpEMEILICHNS] MaTEPUATBbHON TOUYKH OT BPEMEHHU.

CBoOoaHoe najzieHue. Y ckopeHne cBOOOTHOTO MaJICHHUS.

KpuBonnHeitHoe 1BUKEHUE. [[BIKEHUE MAaTEPUATIbHON TOYKH 110 OKPYKHOCTH
C IIOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAsI CKOPOCTb.
[lepuoxa u yactora obpamenus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: CIUIOMETDP,
IBW)KCHUE CHAPA0B, LICNIHbIE U pEMEHHBIE IIEpeaadHu.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, MIUIIOCTPALUs KMHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoGpa3zoBaHue ABMKEHUHN C UCIIOJIB30BAHUEM POCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmronenue ABMXKEHHsS Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaIeHHUS.

HanpagneHnue cKopocTH npu ABMIKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3y4yeHue HEpaBHOMEPHOIO IBHKEHHUS C LIEJIBI0 ONPEAECICHUs] MTHOBEHHOU
CKOPOCTH.

HccenenoBanne COOTHOLIEHUS MEXAY IIYTAMHU, IIPOMAECHHBIMU TEIOM 3a
[IOCJICIOBATEJIbHBIC PABHBIE IPOMEKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM
IBWKCHUHU C HAYaJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yyenue nBUXEHUS 1IapuKa B BA3KOU )KUIAKOCTH.

N3yuyenue ABM>KEHUS TeJla, OPOIIEHHOIO TOPU30HTAJIBHO.



Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmumes.  IlepBeii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uuuu cuil. Bropoi 3akon HeroToHa i1
MaTepUAIBHOU TOUYKH. TpeTnit 3akoH HbproTOHA 111 MaTepualibHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsokectu. IlepBag kocMmuyeckas
CKOpOCTb.

Cwuia ynpyroctu. 3akoH 'yka. Bec tena.

Tpenue. Buasl Tpenus (mokosi, CkoiabxeHus, kaueHus). Cuna tperus. Cyxoe
Tpenue. Cuna TpeHus: CKOJIBKEHUS U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTUBIICHUS TIPU JIBUKEHHUM TEJA B )KUIKOCTU WIIH Ta3e.

[ToctynaTenbHOE U BpamaTeaIbHOE ABUXKEHHE aOCOIOTHO TBEPOTO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaiieHus. I[liedo cunbl. YcnoBud
paBHOBECHS TBEPIOTO TENA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: MOAIINITHUKY,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHue nHepuu.

CpaBHeHME MacC B3aUMOJICCTBYIOIIUX TET.

Bropoii 3akon HproToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CWJIBl YIPYTOCTH OT JieopMaIiuu.

Hesecomocts. Bec Tena nmpu yCKOpEeHHOM NOABEME U MAJCHUU.

CpaBHEHME CUJT TPEHUSI TTOKOSI, KAUEHUS U CKOJIBXKEHMUS.

VYcnoBus paBHOBECUs TBEPAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3yuenne nBuxeHus: Opycka 1o HaKJIOHHOW TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B IMPYXKUHE U
pPE3UHOBOM 00pasiie, OT ux AehopMalluu.

HUccnenoBanue yciloBUM paBHOBECHS TBEPAOTO Teld, HMEKOLIETO OCh
BpAILICHUS.

Tema 3. 3akonbl cOXpaHeHUA 8 MEXAHUKE

NMnynbc MaTepuanbHOU TOYKHU (T€Ja), CHCTEMBI MaT€pUATIbHBIX TOYEK.
NMnynbC CUITBI M1 U3MEHEHUE UMITYJIbCA TeNla. 3aKOH COXPAaHECHUS UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pa6ota cunbl. MOIIHOCTD CHJTBI.



Kunetnueckast sHeprusi MarepuajibHOW Touku. Teopema 00 HU3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToreHumnanbHas DHEPIus. [TorenuunanpHas DHEPrus YIpyro
nedopMupoBaHHOM NpYyKkUHBL. [loTeHIIMaNbHAS YHEPTUS TeJla BOJIU3H MOBEPXHOCTU
3emMiu.

[ToreHumnanbHbIE 151 HETIOTEHIIMAJIbHBIE CHUJIBL. CBsi3b  pabOTHI
HENIOTEHIMAIIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU SJHEPTUU CUCTEMBI TEI.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4yecKkrne yCTPOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: BOJIOMET, KOIIED,
NPYKUHHBIA TTUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexo mOTEHIIMAILHOW YHEPTUU B KUHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yyenue aOCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C U3MEHEHUEM MEXaHMYECKOW AHEpruu
TeJa Ha MPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Pa3znes 3. MosekyisipHasi pu3NKa 1 TEPMOAMHAMHKA
Tema 1. Ocro6bl MONIEKYNAPHO-KUHEMUYECKOU MEeoPUU

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysua. Xapakrep IBHXKEHUA U
B3aUMOJIECTBUSA YaCTUL] BemecrBa. MoIenn CTPOSHUs TIa30B, XUIKOCTEU U
TBEPABIX TEN U 0OBSICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojelnel. Macca u
pa3mepsl Mosekyl. KonnuectBo Beniectna. [loctosHHass ABorajipo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkama temmeparyp
Lenbcns.

Mopens naeansHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYIAPHOKMHETUYECKON
TEOpUU MJI€ATBHOrO ra3a. AOCONIOTHAas TeMIepaTypa Kak Mepa CpeaHei
KMHETUYECKOW JHEPrMU TEIUIOBOIO JBMKEHMs dacTul rasa. lllkama temmnepaTyp
KenpBuna. ['a3oBeie 3akoHbl. YpaBHeHnue MenaeneeBa—Knaneiipona. 3akoH
Janbrona. M3omponeccsl B HAEAJbHOM Ta3€ C IOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe npencTaBieHUE H3OMPOLECCOB: M30TEpPMa, HM30X0pa,
n3o0apa.



TexHuyeckre yCTpOHCTBa M MPAKTHUYECKOE NPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JAMCKPETHOE CTPOCHHME BeulecTBa, (ororpaduu
MOJIEKYJI OpraHUYECKUX COEIUHEHUH.

OneiTl 10 JUDPY3UH )KUJIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbiTa HTepHa.

OnbIThI, J0Ka3bIBAIOIINE CYILECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBUS.

Mogaenb, nTIoCTpUpyIOIasi IPUPOJly AABJICHUS ra3a Ha CTEHKH COCya.

OneIThl, WUIIOCTPUPYIOIIUE YpPaBHEHUE COCTOSHMS HJACAJIbHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

Onpenenenue Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUU
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]y MapaMeTpaMu COCTOSHHS Pa3peskeHHOro
rasa.

Tema 2. Ocnosvlt mepmoouHamuKku

TepMonuHamuueckas cucrema. BHYTpeHHssT DHEPrus TEPMOAMHAMUYECKON
CUCTEMBI U crIocoObl €€ u3MeHeHus. KonuuectBo TemnoTsl U padora. BHyTpeHHsIs
SHEpruss  OAHOATOMHOIO  MJAEaJbHOrO  rasza.  Buzabl  Teruionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JIy4eHHE. YelbHas TEeIIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl Ipu TEIIonepeaaye.

[lonsitTue 006 aguabatHoM mnponecce. IlepBelid 3aKOH TEPMOAMHAMUKH.
[IpumeHeHue mepBOoro 3akoHa TEPMOJMHAMMKM K H3omporeccam. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTuMocTh MpoIeccoB B MpUpPo/Ie.

TeroBple  mamuHbl.  [IpuHOUOBI  AEWCTBUS  TEMJIOBBIX — MAILMH.
[IpeoGpa3oBanust sHepruv B TEIUIOBbIX MamuHax. Koaddumuent mnonesnoro
nevctBus TermoBod Mammebl. [lukn KapHo u ero kosdduuueHT mosie3Horo
AEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBI TETTIOIHEPTETHKH.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHWE: JABUTATelb
BHYTPEHHETO CrOpaHMsi, ObITOBOM XOJOJUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEH HSHEpruu Tejaa MpU COBEPILIEHUH PaOOThI: BBUIET
npoOKkU U3 OYTBUIKM MOJ JACHCTBHEM CXKATOro BO3JyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOAEMOHCTPAIIHS).

N3meHeHre BHYTpEHHEN SHEPruu (TeMIEpATyphl) Tella PU TeIuIonepeiaye.



OnpIT 0 a1MabaTHOMY PAaCIIMPEHUIO BO3AYyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3Mmepenue yaenpHON TEIUIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl
[TapooGpazoBanue u koHjaeHcaius. Vcnapenne u kuneHue. AOCONIOTHAS U

OTHOCHUTEJIbHAsI BIAKHOCTh BO3AyXa. HackimeHHBIH map. YaenabHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHUS OT JaBICHHUS.

Tsépnoe Teno. Kpucramnuyeckue u aMopgHbie Tena. AHU3OTPOIUs CBOMCTB
kpuctauioB. Kuakue kpuctamasl. CoBpeMeHHbIE MarepHuanbl. l[lnaBieHwe wu
KpUCTam3anus. Y aenpHas teriora miasineHus. Cyonumanus.

YpaBHeHHEe TeMI0BOroO OanaHca.

Texnudeckne ycTpoWicTBa M MPAKTHUECKOE TNPUMEHEHHE: THTPOMETp U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU TMONYYCHUS COBPEMEHHBIX MaTepHANIOB, B
TOM YHUCJIC HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX TAPOB.

Kurenue npy NOHMKEHHOM JaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmionenue HarpeBaHus U MJIaBICHUS KPUCTAINIMYECKOTO BELIECTRA.

JleMoHCTpanusi KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

H3MepeHne OTHOCUTENBHON BIaKHOCTH BO3/TyXa.

Paszpnes 4. DiekrpoamHaMuKka
Tema 1. Inekmpocmamuxa
DnexTpu3auus Ten. JNeKTpruuecKuil 3apa. [[Ba Buaa aneKTpuyecKux 3apsiioB.

IIpoBOIHMKM,  JOUAJIEKTPUKM W TOJIYNPOBOJHHUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

BsanmoperiictBue 3apsanoB. 3akoH Kymona. ToueuyHbI 2neKTpUUECKU 3aps.
Onekrpuueckoe 1mone. Hanpsk€HHOCTH  dmekTpuueckoro mnoisd. IIpuHnun
CYIIEpHO3UIMU JJIEKTPUYECKUX MOJIeH. JIMHMM HAnpsyKEHHOCTU BJIEKTPUYECKOTO
TOJISL.

Pabota cun anekTpoctatudeckoro mois. [lorenuuan. Pa3HocTs mOTEHIIMATIOB.
IIpOBOMHMKM M AMDIIEKTPUKHA B JIJIEKTPOCTATHYECKOM Ione. JludmekTpuueckas
ITPOHUIIAEMOCTb.



DnekTpoéMkocTh. KonaeHncaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOTO KOHJIEHCATOopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: DIJIEKTPOCKOIL,
AIEKTPOMETP, DJEKTpOCTaTHYeCKas 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOIMPOBAJIbHBIN aIIapar, CTPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TElL.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIMDNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH INIOCKOIO KOHJEHCAaTopa OT IUIOLIAau
IIJJACTUH, PACCTOSTHUSA MEXKAY HUMH U JUIIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomsi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. IlTocmoannstii Inekmpudeckuii mok. Toxu 6 paznuunvix cpeoax

DIIEKTPUUYECKUN TOK. Y CIIOBUSI CYIIECTBOBAHUS SJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSTHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE COINPOTUBIEHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
IlocnenoBaTtenbHOE, NApAIEIBHOE, CMEIIAHHOE COEUHEHNE POBOJHUKOB.

PabGora snexktpuueckoro Toka. 3akoH J[[xoyms—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIas CWIA U BHYTPEHHEE CONPOTHBIICHUE HCTOYHUKA TOKA.
3akon Oma /1 oHOM (3aMKHYTOM) 3neKkTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasE  MPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJUIOB OT TeMneparypbl. CBEPXIIPOBOAUMOCTD.

DIEKTpUYECKU TOK B BaKyyMe. CBONCTBA JJIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobOcTBeHHas 51 IIpUMECHAs IIPOBOJIMMOCTh
NoJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoaa. [lonynpoBogHuKOBbIE TPUOOPHI.

ONEeKTpUYECKU TOK B  pPACTBOpPaX M  pPACIUIABaX  JJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALUA. DIEKTPOJINS.

DNeKTpUYecKuii TOK B raszax. CaMOCTOSITEIbHBIM W HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Tma3ma.

TexHU4yeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETDP,
BOJIBTMETP, PEOCTAaT, HMCTOYHUKU TOKA, OJJIEKTPOHATrpeBaTeNIbHbIE MPHUOOPHI,



AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYPOBOJHUKOBBIN TUOM, TradbBaHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKA U HAIPSHKEHMS.

3aBUCUMOCTbH COIPOTHUBJICHUS] LMJIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IH TTONIEPEYHOTO CEYEHUs U MaTepHraia.

CMmelaHHOE COeIMHEHNE TPOBOJHUKOB.

[Ipsimoe wu3MepeHHe JIIEKTpOoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHMYECKOTO 3JIEMEHTA U OLIEHKa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYpPHI.

[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBou pa3psa ¥ MPOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul 3yuenue

CMEILIaHHOTO COETMHEHUS PE3UCTOPOB.

W3mepenne 3IeKTpOABMKYIIEH CHIIbI MCTOYHHKA TOKAa M €ro BHYTPEHHEro
CONPOTHUBIICHHUS.

HaGmtonenue snekTpoausa.

MexknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 6azoBoro ypoBHs B 10 Kiiacce OCyHIECTBISIETCS C
y4€TOM COZAEpKATEIbHBIX MEXKIIPEAMETHBIX CBA3€d C KypcamMH MaTeMaTHKH,
OMOJ0rMU, XUMHUH, Teorpaduu U TEXHOIOTUH.

Meowcnpeomemnvle noHamusi, CB3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUsA: SIBJICHWE, Hay4HbId (akT, rumoresa, (puanyeckas BeIMYMHA, 3aKOH,
Teopus, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHWe CUCTEMbl YpaBHEHUM, JIMHEWHass QyHKOuS,
napabona, runep0osa, ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCH KOOPAUHAT, CII0)KEHHE BEKTOPOB.

buonoeus: mexanndeckoe NBUXKEHUE B KUBOW mpupone, nuddysus, ocMoc,
TEIJI000MEH >KHUBBIX OPraHU3MOB (BUABI TEILIONEPEaaun, TEIJIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBIICHUS B dKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MACCa, TEIJIOBBIE CBOWCTBA TBEPABIX TEJI, )KUIAKOCTEN U ra30B,
DJIEKTPUUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAs  JUCCOLMALMS,
rajbBaHMKA.

l'eoepaghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.



Texnonoeus: mpeoOpa3zoBaHHUE ABUKEHUN C HMCMHOJb30BAHHEM MEXAaHU3MOB,
Y4ET TpPEHHS B TEXHUKE, TMOJIIUIHUKHN, HCIOJIB30BAHMWE 3aKOHA COXPaHCHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJAOMET U JApPYrue), JIBUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHJIUIIMOHEP, TEXHOJIOTHUU
MOJYy4YEHUsI COBPEMEHHBIX MAaTE€pUaioB, B TOM 4YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTaTUYECKas 3alllUTa, 3a3€MJICHHE HIIEKTPONpHOOpPOB,
KCEPOKC, CTPYUHBII MIPUHTED, AJIEKTPOHATPEBATEIbHBIC pUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TalIbBAaHUKA.

11 KVIACC

Paznea 4. DinekrpoguHamMuka

Tema 3. Macnummnoe none. IneKmpomazHuUmMHAs UHOYKUUA

ITocTtossHHBIE MarHUTBI. B3anMoaencTBrE OCTOSTHHBIX MarHUTOB. MarsutHoe
nose. Bekrop MarauTHOM MHAYKIMU. [IpyHIMnO cyneprio3suliny MarHUTHBIX IIOJIEH.
Jlunnn MarHuTHOW WHAyKUuW. KapThHa JMHMM MarHUTHOM WMHAYKIMU ITOJIS
ITOCTOSIHHBIX MArHUTOB.

MarnutHOe 1I0JI€ TPOBOJHMKA C TOKOM. KapThHa IJMHMM WHAYKIUU
MAarHuTHOIO TOJIA JUIMHHOTO IPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KAaTyIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ Moayb U HampaBieHUue. [[BrKeHne 3apsiKEHHOW YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cusnel JlopeHua.

SIBiieHne  JIEKTPOMAarHUTHOM MHAYKOUHU. [IoTOK BekTOpa MarHUTHOU
MHIAYKIUHU. OJEKTPOJABWKYIIAsg Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMATHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe moJie. DIEKTPOABHXKYIIAS CUJIa HWHIAYKIUUA B
IIPOBOJTHMKE, IBHKYLIEMCSI IIOCTYIIATENBHO B OJJHOPOJJHOM MArHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBIEHME CaMOMHAYKLUMH. OJEKTPOABHKYIIAS  CHJIA
CaMOMHIYKIINH.

OHeprusi MArHUTHOTO TOJIL KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHudyeckne YCTpPOMCTBA M IPAKTHYECKOE MPUMEHEHHUE: ITOCTOSHHBIE
MAarHuThbl, 3JEKTPOMArHUTBI, JJIEKTPOABUTATEIb, YCKOPUTEIW SJIEMEHTapHBIX
YaCTUL, UHAYKIHOHHAS NI€Yb.



Jlemoncmpayuu
OmneIiT Opcrena.
OTKJIOHEHHE JIEKTPOHHOIO My4YKa MArHUTHBIM TIOJIEM.

JIMHUY MHOYKIIMU MAarHUTHOTO ITOJIS.

B3aumopericteue 1ByX POBOJAHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cwiibl JIopeHIia Ha HOHBI AJIEKTPOJIATA.

SIBiIeHME DIEKTPOMATHUTHOW UHAYKLIMH.

IIpaBuno Jlenua.

3aBUCHUMOCTb JJIEKTPOJBHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO IOTOKA.

SIBiIeHnEe CaMOUHIAYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomur 3yuenue

MAarHUTHOTO I10JI KaTYILIKU C TOKOM.

HccnenoBanne neMCTBUSA IIOCTOSHHOTO MAarHuTa Ha pPaMKy C TOKOM.

HccenenoBanue sABICHUS DJIEKTPOMAarHUTHON UHIYKIUU.

Pasznes S. KosieOanust ¥ BOJTHBI

Tema 1. Mexanuueckue u 3.1eKmpoMazZHUmMHbIe KOJ1€OAHUA

Konebarenbnass  cucrema. CBoOoAHBIE  MEXaHUYECKHME  KOJeOaHMS.
['apmonnyeckue koneOanus. [lepuon, wacrtora, ammumuryaa u (a3a koneOaHHI.
IIpyXUHHBIM MasATHUK. MareMaTU4eCKUil MasATHUK. YpPaBHEHUE TapMOHUYECKUX
kosnebanuii. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

KoneGarenpubiit koHTYp. CBOOOAHBIE DJJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCaNbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANEKTPOMAarHUTHeIMU KoJiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs
SHEPruu B UJEATBHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarolmux KoneOaHusX. BeIHyX IeHHbIE MEXaHUYECKUE
kosneOanus. PezoHanc. BeIHy X /1€HHbIE 2JIEKTPOMarHUTHbIE KOJIeOaHusl.

Ilepemennblii  TOK. CHHYCOMAQJIBHBIM IEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ M JEUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa H
HaIPSKEHHUS.

Tpancdhopmatop. IIpousBoacTBo, mepegaya U MOTpeOICHUE DIIEKTPUUECKON
DHEPIUM. DKOJIOTMYECKUE PHUCKHU IPU MPOU3BOJACTBE IIEKTpOdHEprun. KymnbTypa
WCIIOJIb30BAHUS YIEKTPOIHEPTUH B ITOBCEIHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: JJICKTPUYECKUUI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEpeIay.



Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KoJyieOATEIbHOW CHUCTEMbl (MPY>XKUHHBIN WU
MaTeMaTUYECKU MasITHHUK).

HaGronenue 3aTyxaronmx KojaeoaHui.

HccnenoBanrie CBOWCTB BBIHYXACHHBIX KOJIEOaHUIA.

HaGmtonenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA M HANPSKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3oHanc mnpu mocienoBaTeNbHOM COEAMHEHHM PE3UCTOpa, KaTYHIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb AMHUM 3JIeKTpOonepeadn.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanne 3aBUCUMOCTU MepUOAa MajblX KoJieOaHUM Ipy3a HAa HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanue nepeMeHHOro TOKa B IIEMHU U3 TOCIE0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE G0IHbI

Mexanuueckue BOJIHBI, ycioBHs pacnpoctpaHenus. Ilepuon. Ckopoctb
pacnupoCTpaHEeHUs U 1JIMHA BOJIHbL. [lonepeyunblie v Mpo10IbHbIE BOIHBI.
WuTepdpeperuns 1 1udpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS H3JIYYEHHUs SJEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentauusa BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHHE, MOJspu3alus, Iudpakius,
uHTepeperuus. CKopocTb 371€KTPOMArHUTHBIX BOJH.

[IIkana 27€KTPOMAarHUTHBIX BOJIH. [[prMeHEHME AJIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

ITpuHIMIIBI pagUOCBA3U U TeleBUACHU. Pagnonokanus.

DIEKTPOMArHATHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbI.

TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHbIE
MHCTPYMEHTHI, YJbTPAa3BYKOBAasl IUArHOCTUKA B TEXHUKE M MEIULIMHE, pajap,
paaroNpUEMHUK, TEIEBU30D, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

OOpa3oBaHue U paclpoCTpaHEHUE NONEPEYHBIX U MPOOJIbHBIX BOJIH.

Koneobmromeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGmonenue oTpaxkeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne nurepdepeHuuu u AMPppakuuu MEXaHUUYECKUX BOJH.



3BYKOBOI PE30HAHC.

HaGmtoneHue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYAOW U
Y4aCTOTOU KOJIEOaHUI.

HccnenoBanue CBONCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEJIOMIICHUE,
nossipu3anusi, Audpakius, uHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMoiMHENHOE pacnpOCTpaHEHUE CBETa B
ogHOpoAHOU cpexe. JIyd ceera. ToueuHbI HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI OTpaxkeHUs: cBeTa. [locTpoeHue mM300pakeHUi B
IIJIOCKOM 3€pKalie.

[Ipenomiienune cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomienus. [losiHoe BHyTpeHHEee oTpaxkeHue. [IpenenbHblil yroil moJIHOTro
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. CloxHbIM cocTaB Oenoro ceera. L{Ber.

Colupatoiue u pacceuBalOUIe€  JIMH3BIL. Tonkas JIVH3A.
DOKyCHOE pACCTOAHUE U ONTUYECKAsA CUJIa TOHKOM JIMH3BI. [locTpoeHue
M300paXxeHu B COOUPAIOIINX U pacCeUBarOIUX JUH3aX. Dopmylia TOHKOM JIUH3BI.
VBenuueHue, 1aBaeMoe JIMH30M.

IIpenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIe HCTOUHUKH.
YcnoBust HaOMOIEHUST MAKCUMYMOB U MUHUMYMOB B HHTEP(PEPEHIIMOHHOMN
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cera. {udpakuronHas pemeérka. Y cioBue HaOIoAeHUS
IJIaBHBIX ~ MaKCHUMYMOB Opy MaJeHUM  MOHOXPOMATHYECKOTO  CBeTa
Ha AU(PPAKIMOHHYIO PEHIETKY.

ITonspusauus ceera.

TexHnuyeckue yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHUE: OUKH, JTyTIa,
¢doToamnmnapar, NPOEKUHOHHBIHN anmnapart, MUKPOCKOII, TEJIECKOI, BOJTOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimoninHEHOE PacCIPOCTPAHEHHE, OTPAKEHUE U MTPEIOMIIEHUE CBETA.
OnTuyeckue npuOopskI.

[lonnHOE BHYTpeHHEE OTpakeHue. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.

Monenu MUKpOCKOIA, TEJIECKOIA.

Habnronenue natepdepeHinm ceTa.

HabGntonenue nudpaxuuu cBeta.

HalGmtonenue nucnepcun cBera.



[lonyuyeHue cekTpa ¢ MOMOUIBIO PU3MBI.

[lony4yeHnue crekTpa ¢ MOMOIIbIO TUPPAKIUOHHON PEIIETKY.
HaGmonenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepenue nokazaress NpeaoMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB U300paKeHU B JIMH3aX.
HaGmtonenue nucnepcun cBera.

Pa3znes 6. OcHOBBI cieMAJILHON TEOPUH OTHOCUTEJIBHOCTH

I'panuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTel cnennaibHOU
TEOPUU OTHOCHUTEJIILHOCTHU: UHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTHA DUHIITEHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHHU U COKpaLICHUE
JUTVHBI.

OHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C DHEPIrUed U UMITYJIbCOM PEIATUBUCTCKON YaCTULBI. DHEPIrus
IIOKOSI.

Paznen 7. KBanroBas ¢pusuka

Tema 1. Inemenmuvt KGAHMOBOU ONMUKU

®oronsl. opmyna [lnanka cBs3u 3HEpruu POTOHA C €r0 YaCTOTOU. DHEPrus
U UMITyJbC (pOTOHA.

OtkpeiTue u uccnenoranue ¢poroddpdexra. Onbitel A. I'. CToseroBa. 3aKkoHbI
dotorddexra. YpaBHenue OiHmTerHa 1151 poroaddekra. «KpacHas rpanunar»
dbotorddexra.

JlaBnenue ceeta. OnbiTel I1. H. JleGenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
(boToaaTUMK, COJTHEUHAs OaTapesi, CBETOJUO/I.

Jlemoncmpayuu

®oto3(peKT Ha YyCTAHOBKE C IIMHKOBOM IMJIACTUHOM.

UccnenoBanue 3akoHOB BHElTHEro GpoTodddexra.

Cseronuon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogaens atoma Tomcona. OmbiTel Pesepdopma mo paccessHHUIO o -YacTHII.
IInanerapnas Mogmenb aroMma. Iloctynatel bopa. M3nydyeHue U INOIJIOLICHUE



(GOTOHOB MpU MEpexoje aToMa C OAHOrO YPOBHS SHEPruu Ha Jpyroil. Bunbl
criekTpoB. CIIEKTp ypOBHEN SHEPTrUM aTOMa BOJAOPOA.

BonHoBsie cBoiicTBa yactull. Bonnsl ne bpoina. KopnyckynspHO-BOIHOBOM
IyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHuyeckue yYCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

HaGmonenne nuHeRyaThIX CIEKTPOB U3IyYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomsi

HaGmronenue nuHeyaToro cuekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, JIOKAa3bIBAIOIIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITHl Pe3epdopa no onpeneneHuio cocraBa paiio0akTUBHOIO
n3nydyeHus. CBoicTBa asbda-, 6eTa-, raMmmMa-u3aTydeHUs.
BnnsiHMEe pairoakTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpOoTOHA M HeilTpoHa. HyknonHas mognens siapa I'eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Torsbl.

Anb(a-pacnan. DNEeKTPOHHBIN U ITO3UTPOHHBIN Oera-pacmna.
I'amMan3nyueHne. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprust CBsI3U HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl anpa.

Snepnplie peakuuu. /lenenue u CUHTES sEp.

Snepuwiii peaktop. TepmosimepHsiii cuHTe3. [IpoOieMbl W TEPCHEKTUBEHI
AIEPHOM DHEPTETUKNA. DKOJIOTUYECKHUE ACIIEKTHI SIAEPHON SHEPIETUKH.

DneMeHTapHble YacTULbl. OTKpPBITHE ITO3UTPOHA.

MeTto1b1 HaOJIIOIEHHS U PETUCTPALIMHU IIEMEHTAPHBIX YacTHII.

dyHaaMeHTaabHble B3auMoAecTBusA. EAMHCTBO (hr3nueckoil KapTUHBI MUpA.

TexHuueckue yCTpONCTBA U NPAKTUYECKOE MPUMEHEHHE: TO3UMETP, Kamepa
Buiibcona, siaepHbliii peakTop, aToMHas 0oMoa.

Jlemoncmpayuu

Cu€TunK HOHU3HUPYIOLINX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsr Viccnenoanue

TPEKOB YacTHIl (110 TOTOBBIM (oTorpadusim).



Pa3zges 8. DiemeHTBI aCTPOHOMUM U ACTPOPUIMKH

Ortanbl pa3BUTHS acTpoHOMUU. [IpuKknagHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aACTPOHOMHH.

Bun 3Bé3aHoro neba. Co3Be3nusi, sipkue 3BE3IbI, IUIAHETHI, UX BUAMMOE
JBUKEHHE.

Conneynas cucrema.

Connue. Connewynas akTUBHOCTb. Mcrounuk sHeprum CosiHIA U 3BE3N.
3BE3/1BI, UX OCHOBHBIC XapAKTEPUCTHUKHU. JlMarpamMma «CIEKTpalbHBIM Kilacc —
CBETUMOCTb». 3BE3NbI TJIaBHOM MOCIEI0BATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» [JI1 3BE3]l TJIaBHOM IIOCIJIENOBATEIIbHOCTH. BHYTpEHHEE CTpOCHHE
3BE311. COBpEMEHHBIE MPEJCTABIECHHS O MPOUCXOXKACHUU U dBoMonMU CoJiHIA U
3BE3/1. DTanbl JKU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['amaktuka. Ilonoxenue m nwxenne ConHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPBI B sSapax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa060mna. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe nsinydeHue.

MacmrabHast ctpyktrypa Beenennoii. MetaranakTuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUM.

Yyuenuueckue nabnooenus

HaGntoneHust HeBOOPYXEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MPUWIOKEHUH JJI ONpeAeNieHUs MOJI0KEeHNUs HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311sl CEeBEPHOrO MONYIIApUs U SIPKUE 3BE3IBIL.

Ha6monenus B Teneckon Jlynsl, manet, Maeunoro IlyTu.

Oobo01maoiee NOBTOPEHUE

Ponr ¢usuku u acTpoHOMHM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax NesaTebHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH U
aACTPOHOMMH B COBPEMEHHOW Hay4yHOU KapTUHE MHUPA, poib (PU3UUECKON TEOpUHU B
(bopMHpOBaHUU MPEACTaBICHUN 0 (PU3UUECKON KApTUHE MU PA, MECTO (PU3HYECKOU
KapTUHBI MHUpa B O0mIEM psSAy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHbBIX
MPEICTABJIEHUMN O IIPUPO/IE.

MexknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kilacce OCyHIECTBISIETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypcaMM MaTeMaTHKH,
OHoJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle noHsamusi, CB3aHHbIE C WU3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbId (akT, rumores3a, (puanyeckas BeIMYMHA, 3aKOH,
Teopus, HaOIIOAECHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIETb, U3MEPEHUE.



Mamemamuka: pelIeHHWE CHCTEMBl ypPABHEHUW, TPUTOHOMETPUUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHI M MX IPOEKIMH HAa OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTApPHBIX (PYHKIUH, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
OTpeJIeNIeHHE TUIOIAIU TUIOCKUX (puryp u oobéma Ted.

buonoeus: »nextpudeckue SBICHUS B JKUBOW MpUpOAE, KojeOaTelbHBIC
JIBUKCHUS B KUBOM NMPUPOJAE, ONITUYECKUE SIBIICHUSA B )KUBOM NPUPOIE, NEHCTBUE
paavanyu Ha )KUBbIE OPTAHU3MBIL.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJIIMYECKasl CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHMS KPUCTAIIMYECKON pEeIIETKY, CIEKTPATbHbIA aHAJIHU3.

l'eocpaghusi:  marHuTHBIE TIONIOCAa 3€MJIM, 3alleKUM MArHUTHBIX Py,
(dhoTochEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHUE 3EMJIICTPSICEHUI.

Texnonocus: JNUHUM DJEKTpOIlEpenay, T[EHEpaTop IIEPEMEHHOr0 TOKa,
JJIEKTPOJABUIaTeNb, MHAYKLUUOHHAs II€4b, panap, paauolpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yudeOHoOro mpeamera «®Pusmka» Ha ypOBHE CpeaHEro oOIIero
oOpazoBaHusi (0a30BbIA YPOBEHB) JOJKHO OOECIEUYUTh JOCTHXKEHHE CJICIYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JIMHHOCTHBIE PE3YJBbTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOro npeamera «PU3MKay JOJIKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYarolUMXCsi PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTalui, TMO3UTHUBHBIX BHYTPEHHHUX  YOEXKIEHHMH, COOTBETCTBYIOIIHX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIIECTBa, pacIIMpPEHUE >KU3HEHHOIO
OMbITa U OMbITA JAESITEILHOCTU B MPOLECCE peaju3aldyd OCHOBHBIX HaIlpaBiIeHUMN
BOCIIUTATENIbHON JEATENBHOCTH, B TOM YKCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh I'PAKAAHCKON MO3UIIMHU 00YYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOIO YJ€Ha POCCHUHCKOro OOIECTBa; MPUHATHE TPAaTULUOHHBIX
OOLIEYEIOBEYECKUX  IYMAHUCTHYECKUX U JIEMOKPAaTUYECKUX  LIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbHOCTh B MHTEPECAX I'PAXKAAHCKOTO
oOLIeCTBa, y4acTBOBATh B CAaMOYIPABJICHUH B 0Opa30oBaTENbHON OpraHu3aluy;

YMEHHE B3aUMOJEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
uX (QYHKUMSIMH M Ha3HAYEHUEM; FOTOBHOCTb K T'YMAaHHUTApHOW M BOJOHTEPCKOU
NESATENbHOCTH; 2) MNATPHOTHYECKOr0 BOCHUTAHUA: CPOPMUPOBAHHOCTD
POCCHUMCKON I'PayKIaHCKOW UACHTUYHOCTH, IATPUOTU3MA; LIEHHOCTHOE OTHOLLIECHUE
K FTOCYJAapCTBEHHBIM CHUMBOJIaM, JTOCTUKEHUSIM
pOCCHICKUX YUYEHBIX B 00J1aCTU (QU3UKU U TEXHUKHU; 3) IYXOBHO-HPABCTBEHHOIO
BOCHUTAHUA: C(HOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3TUYECKOIO
MOBEACHUS; CHOCOOHOCTH OLEHUBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE
pELICHMs], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
quclie B JIEATEIbHOCTH YYEHOI0; OCO3HAHUE JIMYHOIO BKIJAJa B MOCTPOCHHUE
yCTOWYUBOrO Oyaymero; 4) 3CTeTH4YecKOro BOCHHMTAHMSA: SCTETUYECKOE
OTHOIIEHHUE K MUPY, BKIIIOUasl 3CTETUKY HAYyYHOI'O TBOPYECTBA,
npUcylero (pU3n4ecKoil HayKe;

S) TPyA0BOIr0 BOCIIUTAHMUSL:

MHTEPEC K PA3IMYHBIM cdepaM Mpo(ecCHOHATBbHON AESITeIbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPLIATh OCO3ZHAHHBINA BHIOOP



Oymymieil mpodeccuu U peaan30BBIBATH COOCTBEHHBIC JKU3HECHHBIC IIJIAHBI;
TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JI1aCTH
(GU3HMKK HA MPOTSXKEHUH BCEH )KU3HU; 6)

IKOJIOrMYeCKOr0 BOCTIMTAHUS:

c(OpMUPOBAHHOCTb IKOJIOTMUECKOM KYJIBTYPhl, OCO3HAaHUE TI100aIbHOTIO
XapakTepa IKOJIOTMUECKUX Mpo0seM; MIaHUPOBaHUE U OCYLIECTBICHUE IEUCTBUI B
OKpY’Karolllel Cpelie Ha OCHOBE
3HaHMS 1eJied yCTOWYMBOTO pAa3BUTHSA YEJIOBEUECTBA;  PACUIMPEHHUE OIBITA
JEeSTENbHOCTH IKOJIOTMYECKON HANMpaBIEHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAHUM 10 Pu3uke; 7)
LHEHHOCTH HAYYHOTI' 0 MO3HAHUS:

c(hOopMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO  PAa3BUTHUA (1)I/I3I/I‘I6CKOI‘/’I HayKH; OCO3HAaHHMC [CHHOCTHU Haquoﬁ
ACATCIBbHOCTH, TOTOBHOCTbL B IIPOLECCCC HUIYUCHUA CI)I/I?;I/IKI/I OCYHICCTBIIATH
IMPOCKTHYIO U NUCCIICAOBATCIbCKYIO ACATCIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINPEAMETHBIE PE3YJIBTATbI

Ilo3HaBaTe/ibHBIC YHMBeEpPCaJbHbIe Y4eOHbIe AecTBHs ba3oBbie
JIOTHYeCKHe 1eHCTBUSA:

CaMOCTOSATEbHO  (POPMYJIMPOBATH U AKTyaJU3UpOBaTh  MpoOiemy,
paccmarpuBaTh €€ BCECTOPOHHE;  ONPEAEATHh LEJIU JESATEIBHOCTH, 3a1aBaTh
apaMeTpbl U KPUTEPUU UX
JNOCTH>KEHUS; BBISBIIATH 3aKOHOMEPHOCTH M IPOTUBOPEUYUS B PACCMATPUBAEMBIX
(¢u3NUecKuX SBJICHUAX; pa3palaThiBaTh IUIAH pEHIEHUS MNpoOJIeMbl C Y4ETOM
aHaJIN3a UMEIOIIUXCS
MaTepuajJbHbIX W HEMAaTepUAIbHBIX PECYPCOB; BHOCUTH KOPPEKTUBHI B

NEATENIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LeJIAM, OLICHUBAThb PUCKU IIOCIEACTBUM JEATEIBHOCTH;  KOOPAMHUPOBATH U

BBINIOJIHATH PabOTy B YCIOBUSAX PEabHOTO,

BUPTYaJIbHOTO W KOMOMHUPOBAHHOI'O  B3aWMOJCHCTBUS;  pa3BUBaTh

KpEaTUBHOE MBIIIJICHUE NIPU PEUICHUH )KM3HEHHBIX MTPOOJIeM.

Bba3oBble ucciieqoBaTeIbcKue AeiicTBUSA:
BJIa/IeTh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUSAMU U METOJaMH
(bu3HYECKON HAyKH;
BJIa/IETh HABBIKAMU Y4EOHO-HCCIET0BATEIHCKOM U MPOCKTHOM e TEIILHOCTH B
o0nacT (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOUCKY
METOJIOB pelieHHs 3afad (PU3MUecKOro coaep)kKaHus, MPUMEHEHUIO Pa3IUYHbIX



METOJIOB TIO3HAHWSI; BIAJETh BUJAMU JCATSIbHOCTH IO MOJTYYCHUIO HOBOTO 3HAHMUS,
€ro HMHTEpIpeTaluy, MPeoOpPa30BaHUI0 M MPUMEHEHHIO B Pa3IUYHBIX YYEOHBIX
CUTyallUdX, B TOM YHCJI€ TIPU CO3[JaHUU y4E€OHBIX MPOEKTOB B 00JACTU (PUBHKWU;
BBISIBJIATh IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIABUTATH
TUIOTe3y ©€ pelleHHs, HaxOAUTh apryMEeHTBl HJsl JI0OKa3aTelIbCTBA CBOUX
YTBEpXKACHUN, 3a/laBaTh MapaMeTpbl W KPUTEPUU PEIICHUS; aHAIU3UPOBATh
MOJTydYeHHBIE B XOJ€ PEIICHUS 3aJaud pPe3ysbTaThl, KPUTHUECKH OIICHWBATH X
JOCTOBEPHOCTh, MPOTHO3WPOBATh W3MEHEHHWE B HOBBIX YCJOBHSX; CTaBUTh H
dbopmynupoBaTh COOCTBEHHBIE 3a/1aul B 00pa30BaTeIbHON
ACSTeNTPHOCTH, B TOM 4YHCJIE TPH H3y4YeHUH (GU3HUKH, aBaTh OIICHKY HOBBIM
CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT; YMETh MEPEHOCUTH 3HAHUS TIO
(bu3MKe B MPaKTUYECKYIO 00J1acTh
KU3HEICATEILHOCTH; YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOnacTeii; BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE MTOIXOIbI
Y peUIeHUsI; CTaBUTh MIPOOJIEMBI U 33/Ia4H, JOMYCKAIOIINE
aIbTEPHATUBHBIC PEIICHHS.
Pabora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH MOTYYCHHUS HH(DOpManK (GU3HIECKOTO COAEPKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIATH IIOWCK, AaHAIu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETAHI0 WH(OPMAlMK Pa3IUYHBIX BHAOB U (HopM
MPECTaBICHNUS; OLIEHUBATh TOCTOBEPHOCTh MH(OPMAIIMK; UCIOIB30BaTh CPEACTBA
UHGOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX W OpPTraHU3allMOHHBIX 3a7ad C COOJOJeHHEeM TpeOOBaHMIA
APTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHus], TPaBOBBIX U
ATHYECKUX HOPM, HOPM HWHGPOPMAIMOHHON O0€30MacHOCTH; CO3/1aBaTh TEKCTHI
(bu3nYECKOro coAepKaHusI B pa3IUYHBIX (hopmarTax c
yu€TOM Ha3zHAYCHUSA MHPOPMAIMH U LIEJICBON ayAUTOPHH, BHIOUpPAs ONTUMAIBHYIO
dbopMy mpencTaBICHUS U BU3yaTH3aI[UH.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIC 1eHCTBHSA:
OCYIIECTBIISITh OOIIEHHE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOU AESATEIbHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(MDJIMKTHBIX CUTyallUd W CMAr4aTh

KOH(MJUKTBI; pa3BEPHYTO M JIOTUYHO HU3JIaraTh CBOKO TOYKY 3pEHHS C
HCIIOJIb30BaHUEM

A3BIKOBBIX CPEJICTB; ITOHUMATh M MCIIOJIB30BAaTh IPEUMYILNECTBA KOMAaHIHOM M
VHJMBUYaJIbHOU

paboThl; BEIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JI€HCTBUI C yUETOM OOIIUX



MHTEPECOB M BO3MOXHOCTEM KaXIOr0 4JICHAa KOJUIEKTHBA; IIPUHUMATH €U

COBMECTHOM JI€ATEIBHOCTH, OPraHU30BbIBATE U KOOPAMHUPOBATH JAEHUCTBUA IO €€

JOCTVIKEHUIO: COCTABJIATH ILJIAH JIEMCTBUM, PACIPENEIIATh POJIM ¢ YYETOM MHEHUU

YYaCTHUKOB, 00CYXJaTh PE3yJlbTaTbl COBMECTHOW PabOThI; OLIEHUBATh KAYeCTBO

CBOEI0 BKJIAJa U KaKI0I0 YYaCTHUKA KOMAaH/bI B

o0t pe3ynabTar Mo pa3pabOoTaHHBIM KPUTEPUSM; IpeajiaraTb HOBBIE MPOEKTHI,
OLICHUBATbH UJICH C NTO3ULIUA HOBU3HBI,

OpPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH; OCYILECTBIATL ITO3UTUBHOE
CTpaTErnyecKoe MOBeJACHNE B Pa3IMYHbIX

CuTyalnusax, InpoABJISAITb TBOPUCCTBO U BOO6pa)KeHI/IC, OBITH HHUIIMATUBHBIM.

PeryasitTuBHble YHUBepPcaibHbIe yueOHbIe AelicTBUsI Camoopranusanmsi:

CaMOCTOSITEJIbHO OCYUIECTBISATH MO3HABATEIbHYIO JE€ATEIBbHOCTh B 00JacTH
(GU3UKKM W aCTPOHOMHH, BBISIBISATH NPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 3aJ1aul; CAMOCTOSATENIBHO COCTaBIIATh TUIAH PEIICHUs] PACUETHBIX U
KaueCTBEHHBIX 3aJlay, IUJIaH BBHIMIOJIHEHUS MPAKTHUYECKOM paboThl ¢ yuéToM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U TPEANOUYTCHUM; JaBaTh
OIICHKY HOBBIM CHUTYyallUsIM; PACIIMPITh PaMKH Y4eOHOTO MpeaMeTa Ha OCHOBE
JUYHBIX MPEANOYTEHUM; IeJaTh OCO3HAHHBIN BHIOOp, apryMEHTUPOBATh €ro, OpaTh
Ha ce0s
OTBETCTBEHHOCThH 3a PEIICHUE; OLIEHUBATh

NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO APYULIUUA B 00JACTH
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTENIbHBINA U KYJIbTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, JIMOUMOHAJIBHBIA MHTE/VIEKT: JaBaTh OLEHKY HOBBIM
CUTYaIUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;

BIIaJIETh  HABBIKAMU  TO3HABAaTEIbHOW  pedJeKCMM  KaKk  OCO3HAHUs
COBEpIIAEMbIX JCHUCTBUA UM MBICIUTEIBHBIX TMPOLECCOB, HX PE3yJbTaTOB U
OCHOBAHUU;

WCIIOIb30BaTh MPUEMBI pePIICKCUH JIJIs1 OLIEHKU CUTYyalluu, BHIOOpa BEPHOTO
pelIeHNs; yMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS IO UX
CHUKEHUIO; TPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MIPU aHAJU3€ Pe3yJbTaToOB
NEATeNbHOCTH; MPUHUMATh ceOsi, MOHMMas CBOM HEJAOCTAaTKU M JOCTOMHCTBA;

MPUHUMATH MOTUBBI U apTYMEHTHI APYTUX MIPU aHATU3E PE3yJIbTaTOB
NeATeNbHOCTH; MPU3HABATH CBOE PABO U MPABO APYTUX Ha

OImHOKHU.



B mporiecce MOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHSI IIPOTPAMMEI TI0
dbuzuke s ypOBHA CpEeAHEro oOmiero ooOpa3zoBaHus y OOy4arolmuxcs
COBEPIIIECHCTBYETCS AMOIMOHAILHBIN WHTEIUIEKT, TIPEIIOTaratoui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AYMOIIMOHAIIBHOE
COCTOSIHUE, BUACTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ceOe€; caMOperyJUpOBaHMS, BKIIOYAIOIIETO CaMOKOHTPOJIb,
YyMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh
aanTHPOBATHCA K SMOIIMOHAIBHBIM W3MEHCHHSAM M TPOSBIATh THOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIIMM, BKIIOYAIOIICH CTpEMIICHHE K
JTOCTIKEHUIO TICNI U YCIIEXY, ONTUMHU3M, HHUIIMATHBHOCTh, YMEHHUE JIEHCTBOBATH
UCXOJIS1 U3 CBOMX BO3MOXHOCTEH; 3MIATHH, BKIIOUYAIONIEH CITOCOOHOCTh TIOHUMATh
HOMOIIMOHATILHOE COCTOSIHUE JPYTHX, YYUTBIBATh €T0 MPH OCYIIECTBICHUU OOIICHMS,
CIIOCOOHOCTh K COYYBCTBHIO M CONCPSKMBAHHUIO, COITMAIBHBIX HABBIKOB,
BKJTFOYAOIINX CITIOCOOHOCTD BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJbMU, 3a00TUTHCS, TIPOSBIISATh MHTEPEC U pa3pemaTh KOH(OINKTHI.

NPEAMETHBIE PE3YJIbTATBI

K koHiy o0yuenus B 10 kj1acce npeMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUIA:

JEMOHCTPUPOBATh HAa MpUMEpaX Pojb U MeCTO (PU3UMKU B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpa, B DPa3BUTUU COBPEMEHHOM TEXHUKU HU
TEXHOJIOTUM, B IIPAKTUYECKOM JEATEIBHOCTH JIFOJAEW; YYUTHIBATH TI'PaHULbI
NPUMEHEHUS] HM3YYEHHBIX (U3MYECKUX  MOJENe: MaTepualbHas  TOYKa,
WHEepIMalbHas cucTeMa OTcuéTa, aOCOMIOTHO TBEPAOE TENO, HUACATbHBIN ras,
MOJIEJIA CTPOEHUS Ta30B, KUIAKOCTEH M TBEPIABIX TEJ, TOUCUHBIM JJIEKTPUUYECKUN
3aps] IpH pelieHud GU3NYeCcKHX 3a/1ay;

pacro3HaBaTh (QpU3MYECKUE SIBJICHUS (TMPOILECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHUs BEILECTBA U
JJIEKTPOAUHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIIMHENHOE IBUKEHHUE,
CBOOOJHOE MaJ€HUE TeJl, IBUKEHUE MO OKPY>KHOCTH, UHEPLUS, B3aUMOJECHCTBUE
ten, auddy3usi, 6pOyYHOBCKOE NBUXKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX Te,
U3MeHeHre o0bEéMa Tea NMpH HarpeBaHWU (OXJAXIECHHH), TEIJIOBOE PABHOBECHE,
UClIapeHue, KOHJEHCAlLlMs, IUIABJICHHWE, KPUCTAIM3alus, KUIICHUE, BJIAXHOCTb
BO3/yXa, MOBBIICHUE NABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIEC,
CBsI3b MEXY ITapaMeTpaMU COCTOSHUSA Ta3a B U30IIPOLECCAX, IEKTPU3ALUSA TEl,
B3aUMOJICHCTBUE 3aps/0B; OIKCBHIBATHL MEXAHUYECKOE JBIIKEHHUE, UCIIOIb3Ys



dbuznyeckre BEIUYMHBI: KOOPAUHATA, MyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHUE,
Macca Teja, Cujia, UMITYJIbC Tella, KHHETUYEeCKasi DHEPrus, MOTEHIIUAIbHAS YHEPTUs,
MexaHuueckass pabora, MeXaHWYECKas MOIIHOCThb, MPU OMUCAHUM TPABUIHHO
TpakTOBaTh (HU3NYECKUN CMBICT HUCIOIb3YEMbIX BEJIWYUH, UX OOO3HAUYCHUS W
€UHUIIbI, HAXOIUTh (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEJIUUUHY C
JIPYTUMU BEJIMYMHAMU; OMTUCHIBATH U3YUYCHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIIOBBIC
SBJICHUS, WCIOJb3ysd (PU3MUECKHME BEJIMYMHBI: [IaBJICHHE Ta3za, TeMmIepaTypa,
CpelHsii  KUHETHYECKass  DHEPrusi  XaoTUYECKOrOo  JIBMIXKEHUS  MOJICKYII,
CpeIHEKBaJApaTUUHAs CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPECHHSS
sHeprus, pabora raza, KoO3QPUIUEHT MOJE3HOr0 ACHCTBUS TEIIOBOTO JBUTATEIS;
NpU  OINMUCAHUM TMPABWIBHO TPAKTOBATh (PU3MUECKUNA CMBICT HCIOIb3YEMbIX
BEJIMYMH, X 0003HAYCHUSI U €IUHUILIBI, HAXOIUTh POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(U3MYECKYI0 BEIWYMHY C JPYrMMH BEJIWYMHAM; OMNHUCHIBATH H3YYCHHBIC
AIIEKTPUYECKUE CBOMCTBA BEIIECTBA M DJIEKTPUUYECKHE SBIEHUS (IIPOIIECCHI),
UCIIOJIb3Ys. (PU3NYECKHUE BEIUYUHBI: JEKTPUUYECKUN 3apsf], DJIEKTPUUYECKOE MOJe,
HaMpspKEHHOCTh  TOJISI, TOTEHIMANl, Pa3HOCTh TOTCHIIMAJIOB; TMPU OMUCAHUU
MPaBUJIBHO TPaKTOBaTh (DU3UYECKUM CMBICT MCIHOJIB3YEMBIX BEJIMYHUH, UX
0003Ha4YeHUs] ¥ EIUHUIIBI; YKa3biBaTh (POPMYJbI, CBSA3BIBAIOIINE JAHHYIO
(U3UYECKYI0 BEIUYUHY C JPYTMMHM BEIWYMHAMH, aHATU3UPOBATH (HU3UUYECKUE
MIPOIIECCHI U SIBJICHUS, UCTIONB3YsI (U3UUECKUE

3aKOHBI U IIPUHLHUIBL: 3aKOH BceMUpHOTO TsaroTenus, I, II u III 3axkonbl HeroTOHA,
3aKOH COXpaHEHUsS MEXaHMYEeCKOW DHHEPruM, 3aKOH COXPAaHEHUs HMIYJIbCa,
MNPUHIUIT CYNEPNO3UIIMA CWJI, TPUHIUI DPABHOMPABUS HWHEPIUAIBHBIX CHCTEM
OTCY€Ta, MOJEKYISIPHO-KMHETHYECKYI0 TEOpPUI0 CTPOCHMS BEIIeCTBa, TIa30Bble
3aKOHBI, CBSA3b CpeHEN KUHETUYECKOW SHEPTUU TEIIOBOTO JBUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMmepaTypol, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUYECKOro 3apsja, 3akoH KyloHa, mpu 3TOM pa3iauyarh CIOBECHYIO
(GhopMyITUPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAXKEHUE W YCIIOBUS (TPaHULIBI,
00JlacTh) TPUMEHHUMOCTH; OOBSCHITH OCHOBHBIC NPUHIIUIBI JCHUCTBUS MAIIIVH,
NpuOOPOB M TEXHUYECKUX YCTPOWCTB; paszinyaTh YCIOBHS HX O0€30MacHOro
UCIOIb30BaHUSI B TIOBCEIHEBHOW JKWU3HU;  BBIMOJHATH HKCIEPUMEHTHI IO
UCCNEeIOBAaHUIO (U3UYECKUX SBICHUN U MPOIECCOB C UCIOIb30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHUM, MpU 3TOM (HOPMyIUpOBaTh MpoOieMy/3aady U TUMIOTE3Y
y4e0HOTr 0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOT0 000pyA0BaHuS,
MPOBOJIUTH OMBIT U (POPMYTUPOBATH BBHIBO/JIbI; OCYIIECTBIATH NPSIMbIE U KOCBEHHBIE
u3MepeHus (U3MYECKUX BEJIMYMH, MPU 3TOM BBIOMPATH ONTUMAJIBHBIA CIIOCOO
U3MEPEHUsT W UCIOJb30BaTh M3BECTHBIE METOJIbI OLICHKU MOTrPEIIHOCTEN
U3MEPEHUMN; HUCCIe0BATh 3aBUCUMOCTH MEXIY (U3UYECKUMHU BEIUYMHAMH C
WCIIOJIb30BaHUEM TMPSMBIX H3MEPEHHUI, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,



(buUKCHpPOBaTh PE3YNbTATHI OJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUJE
Tabnuil U rpaduKoB, J1€JaTh BBIBOJBI M0 Pe3yJibTaTaM HCCIEJ0BaHUS; COONIOAATH
npasuiia 0€30MaCHOrO TPyAa IMPU MPOBEJCHUHU UCCIIEN0BAaHUI B paMKax y4eOHOro
DKCIEPUMEHTa, Y4eOHO-MCCIEN0BATEIbCKOW U IMPOEKTHOM JIE€ATEIbHOCTH C
MCIOJIb30BaHUEM HU3MEPUTEIbHBIX YCTPONCTB U JabOOpaTOpHOro 00OpYIOBaHUS;
pemarb pacy€THbIE 3a/layd C SBHO 3a/laHHON (UM3MUYECKOW MOJEJBIO, MCIOJNIb3YS
(bu3nyYecKre 3aKOHbl U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4d BbIOUpATh
(Gu3MUECKyl0 MOJENb, BBIICHATh (PU3WYECKHE BEIMYMHBI U (HOPMYIIHI,
HeoOXonuMble Ml €€ pelieHus, MPOBOJUTh PACUEThl U OLIEHUBATH PEATbHOCTH
MOJIYYEHHOT'O 3HAYEHUS (PU3NYECKON BETWYMHBI, pellaTh KaueCTBEHHbIEC 3aJayM:
BBICTPAaMBAaTh JIOTUYECKU HEIIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUM C OIIOPOM Ha
M3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

MCII0JIb30BaTh MPH PEIICHUH YUYE€OHBIX 3a7a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTUU I NOMCKA, CTPYKTYpPUPOBAHUSA, UHTEPIPETALMU U NPEACTABICHUS
y4eOHOM M Hay4YHO-NIONMYJSIpHOM WHGOPMAIMKM, TOJIYYEHHON W3 pPa3IHYHbIX
MCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOIYYAEMYI0 UH(POPMALIHIO; TPUBOIUTD
MPUMEPHI BKJIaJ]a POCCUNCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE TPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKH
U TEXHOJIOTMI; UCI0JIb30BaTh TEOPETUUECKUE 3HAHUA MO0 (U3HUKE B MOBCEIHEBHOM
KU3HU JUIsl oOecriedeHus O€30MacHOCTM NpH  OOpallleHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, JJII COXPAHEHMs 310POBbsI U COOJIOAECHHUS HOPM
DKOJIOTUYECKOTO0 TOBEACHHUS B OKpYyXarolew cpene; paboTare B Tpymme cC
BBITIOJITHEHUEM PAa3JIMYHbIX COLMAIBHBIX POJEH, MJIAHUPOBATh PabOTy TPYMIbI,
palMOHANILHO paclpenesiTb OOA3aHHOCTH U IUIAHUPOBAaTh JEATEIbHOCTh B
HECTaHJAPTHBIX CUTyalUsAX, aJ€KBaTHO OLCHUBATh BKJIAJ Ka)KIOI'0 U3 YYACTHUKOB
IpyHIbl B peIEHUE pacCMaTPUBAEMOM POOIEMBI.

K xonity o6yuenus B 11 ki1acce npeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTD Y 00YUAIOIIKUXCS YMEHUIA:

JEMOHCTPUPOBATh HA MpUMEpaxX Pojb U MeCTO (PU3UMKU B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOM KAapTUHBI MUpa, B DPa3BUTUU COBPEMEHHON TEXHUKU HU
TEXHOJIOTUH, B IIPAKTUYECKON IEATECIBHOCTU JIIOAECH, LIEJOCTHOCTh U €IUHCTBO
(Gu3nYecKol KapTUHBI MHUPA; YYUTHIBATH T'PAaHULBl TNPUMEHEHHUS HW3YUYEHHBIX
(bu3MYEeCKUX MOJENEH: TOUYEUYHBIM 3JEKTPUUYECKUUM 3apsi, Jyd CBETa, TOUYEUHBIN
HMCTOYHHUK CBETA, AEPHAs MOJEIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO spa IpH
peuieHnn (pu3nUecKUX 3ajay; pacno3HaBaTh (U3UYECKHUE SIBICHUS (IIPOIECCHI) U
OOBSACHATh MX Ha OCHOBE 3aKOHOB JJIEKTPOAMHAMUKH M KBAaHTOBOW (PU3HKMU:
JJIEKTPUYECKass IIPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE
NEUCTBUA TOKA, B3aUMOJIECHCTBUE MAarHUTOB, OJJICKTPOMAarHUTHAas WHAYKLMS,



JCHCTBUE MArHUTHOTO TIOJISI Ha TPOBOJHHMK C TOKOM U JBIDKYIIHWUCS 3apsj,
AIIEKTPOMArHUTHBIE KOJIeOaHUs M BOJIHBI, IPSIMOJIHMHEWHOE PacIpOCTPAHEHHE CBETA,
OTpakeHue, IMperoMiieHue, uHTepdepeHuns, Audpakurs U TOJsApU3alUs CBETa,
nucriepcus cBeta, hotoanekTpuueckuit 3ghext (horoaddexr), cBeToBOE JaBIEHUE,
BO3HUKHOBEHHE JIMHEHYATOr0 CIEKTpa aromMa BOJOpOJa, €CTeCTBEHHAas W
HCKYCCTBEHHAsT PaJMOAaKTUBHOCTh; OINHKCHIBATh HM3yUYEHHBIC CBONCTBA BEIIECTBA
(3JIEKTpUYECKUE, MATHUTHBIE,

ONTHYECKUE,  DJICKTPUUYECKYHD  MPOBOJMMOCTb  DPA3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SBJIEHUS (MIPOIECCHI), HMCIOJIB3Ys] (U3UUYECKUE BEIMUMHBI:
ANEKTPUYECKUM 3apsjl, CHJIa TOKa, 3JIEKTPUUECKOE HANpPsDKEHHE, AJIEKTPUUECKOe
COMPOTHUBIIEHHE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAs cuia, paboTa TOKa,
WHJYKIWST MAarHUTHOTO TMOJsl, cwia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KATYIIKW, SHEPrusl AJIEKTPUYECKOr0 M MArHUTHOIO IMOJIEH, MEPHOJl U 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHType, 3aps]] M CWiIa ToKa B IIpolecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoyieOaHul, (OKYCHOE pacCTOsiHUE U
ONTHYECKasl CHUJIa JUH3bI, NPU ONHUCAHWUU NPABUIBHO TPAKTOBATH (PU3MUECKUI
CMBICI UCIIOJIB3YEMbIX BEJIUYMH, HMX OOO3HAYeHUSI U EIAUHUIIbI, YKa3bIBaTh
(hopMyJIbl, CBSI3BIBAIOIITUE TAHHYIO (PU3MUECKYIO BEIUYMHY C IPYTUMH BEIMUUHAMU;
OMHUCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBIICHUS U TMPOIIECCHI, KCIOJIb3Ys
(¢u3nYecKre BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W
4acToTa CBETa, SHEPIrUsi U UMNYJIbC (POTOHA, IEPUOJT TIOJTypacaa, SHEPrus CBI3U
aTOMHBIX SIZIEp, MPU OINUCAHUM MPABWIBHO TPAKTOBATh (DUINYECKUM CMBICI
UCIIOIb3YEMbIX BEJIWYWH, UX OOO3HAUCHHUS U EIUHUIIbI, YKa3biBaThb (POPMYJIBI,
CBSA3BIBAIOIINE JaHHYI0 (U3UYECKYIHO BEIUYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAuYCHHE (PU3MUECKON BEJIMYMHBI, aHAIU3UPOBATh (UUUYECKUE
MPOIIECCHI U SIBJICHUS, UCTOJIb3Yys (PU3NYECKUE 3aKOHBI U MPUHIHIMBL: 3akoH OMma,
3aKOHBI MOCIEAOBATEIBHOIO U MAPAIEIbHOTO COEIUHEHUS MPOBOJHUKOB, 3aKOH
Jlxoyns—JIeHna, 3aKOH AJIEKTPOMArHUTHOM HMHIYKIIMHM, 3aKOH MPSIMOJMHEHHOTO
pacrpoCTpaHEeHUs] CBETA, 3aKOHbI OTPAXKCHUSI CBETA, 3aKOHBI MPETOMIJICHUSI CBETA,
ypaBHeHue OuHINTeNHHa s pororddekTa, 3aKOH COXpaHEHUS HPHEPIHH, 3aKOH
COXpPAHEHHUS] HMITYJIbCA, 3aKOH COXPAaHEHMs OJIIEKTPUUECKOro 3apsja, 3aKoH
COXPAaHEHHsSI MACCOBOI'0 YMCIIa, MOCTyaaThl bopa, 3aK0H pajMoaKTUBHOIO pacnana,
IpU 3TOM pa3jinyaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YecKOe
BBIpa)KEHUE U ycCJOBHS (TpaHullbl, 0OJIACTH) MPUMEHUMOCTH; OMPEACIAThH
HaIpaBJIEHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJIsl TPOBOJIHUKA
C TOKOM, CHJIbl AMniepa U cuiibl JIopeHiia; CTpOouTh U OMUCHIBATH U300paKeHUE,
CO371aBa€MO€ TIOCKUM 3€PKaJIOM,
TOHKOW JIMH30M; BBIMOJHATH JKCIEPUMEHTHI IO UCCICAOBAHUIO (PUBHUECKUX
SBJICHUHN M MPOIECCOB C MUCIOJIb30BAaHUEM MPSMbBIX U KOCBEHHBIX U3MEPEHHI: NpH



3ToM (opMynupoBaTh MNpoOseMy/3aiady M TUINOTE3y Y4eOHOTO SKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OpYAOBaHUS, MPOBOAWUTH OMNBIT U
dbopMynupoBaTh BBIBOJBI, OCYIIECTBIATH MpPsIMbIe W KOCBEHHBIE H3MEPEHUS
bu3nYeCKuX BEJIMYMH, TIPU 3TOM BBIOMpPATh ONTHMAJIBHBIA CIOCO0 M3MEpPEHHs U
MCTIOJIb30BaTh U3BECTHBIE METOIbI OIIEHKH MOTPEIIHOCTEH H3MEPEHUI; NCCIIEIOBATh
3aBHCUMOCTH (PM3UYECKUX BEJIMYHUH C MCIOJIB30BaHUEM MPSIMBIX M3MEPEHUN: pH
TOM KOHCTPYHpOBAaTh YCTaHOBKY, (HUKCHPOBATh pPE3yabTaThl MOTYyYECHHOU
3aBHCUMOCTH (PM3MUYECKUX BETMYHH B BUJI€ TaOIUI] U TpaUKOB, 1eJaTh BHIBOJIBI IO
pe3ylbTaTaM HCCIEAOBaHMs; CcOOMIOAaTh MpaBwia Oe30MacHOro Tpyna MpH
MPOBEJACHUN HCCIEIOBAaHUM B paMKaxX Y4eOHOTO OKCIEpPUMEHTa, Y4eOHO-
HCCIIEIOBATEIbCKOM U TPOEKTHOW  JEATEIBHOCTM C  HCIOJIb30BAHUEM
U3MEPHUTEIBHBIX YCTPOUCTB U JTAOOPATOPHOTO 0OOPYAOBAaHUS; pelIaTh PAcYETHHIC
3aJ]a4M C SIBHO 3aJIaHHOW (PU3UYECKON MOJIETIbIO, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U
NPUHIMIIBI, HA OCHOBE aHaIM3a YCJOBHS 3a7a4d BHIOMPATh (HU3HUECKYIO MOJETb,
BBIICTIATh (PU3UYECKUE BEIMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE IS €€ peIIeHHUS,
MIPOBOJIUTH PACUYETHI M OIICHUBATH PEATbHOCTD MOMYUYEHHOTO 3HAYEHUS (PU3NIECKON
BEJIMYMHBI, pemaTh  KAauyeCTBEHHBbIC  3aJaud:  BBICTPAMBATh  JIOTHYECKU
HEMPOTHBOPEYMBYIO IIETIOUKY PACCYKICHUH C OMOpPOW Ha WM3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHUE SIBICHHUS;

MCTIONB30BaTh MPH PEIICHUH yYEOHBIX 3a71a4 COBPEMEHHbIE HH(POPMAIIMOHHEIE
TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHHUSA, WHTEPIIPETAIUA U TPEICTABICHUS
y4eOHOM M Hay4YHO-TIONYJSIPHOM HMH(POPMALMK, TOJIYYEHHONM W3 pPa3IMYHbIX
HUCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH MOTYYaeMyI0 WH(OPMAIINIO; OOBICHITH
NPUHLUIBI JCHCTBUS MAIIWH, TPUOOPOB M TEXHHUYECKUX YCTPOWMCTB, pa3invarh
yCcIoBUSL UX 0€30MacHOr0 HCIOJIb30BaHUS B TIOBCETHEBHOW JKU3HU; MPHUBOIUTH
IpUMEPHI BKJIaJIa POCCUICKUX H 3apyOEKHBIX yUEHBIX-(PU3NKOB B PA3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;
UCTIONb30BaTh TEOPETUYECKUE 3HAHHS MO (U3MKE B MOBCEIHEBHON JXKWU3HU IS
oOecrieyeHus: 0€30MACHOCTH MpHU OOpAIlEHUH € NpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, ISl COXPAHEHUS 3I0pPOBbS M COONIONCHUS HOPM JKOJOTHYECKOTO
MOBEJICHUS B OKPY KaIoWIeHl cpezie; paboTaTh B IPYIIE ¢ BHIMOTHEHHEM Pa3IUIHbIX
COLIMATBHBIX POJICH, MIAHUPOBATh PaOOTy TPYMIbI, PAIIMOHAIBHO paCHpEAeisiTh
O0S3aHHOCTH ¥ IUJIAHUPOBATh JESATENBHOCTh B HECTAHIAPTHBIX CHUTYAIUsX,
aJICKBaTHO OIICHMBATHh BKJIAJ KaXJIOTO W3 YYAaCTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi IPOOIEMBI.
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