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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO YpPOBHS Ha YPOBHE CPEIHETO O0OIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHMSI OCHOBHOHM 00pa3oBaTeiabHON mporpamMmsbl, mnpenacraBieHHbIXx B OI'OC
COQO, a Takxke ¢ yu€roM (enepanbHO padoyell MporpamMmbl BOCIHTAHHS H
KOHIICTIIIUY TIpenoiaBanus y4ueOHoro mpenmera «Ddusmka» B 00pa3oBaTeIbHBIX
OpraHU3aIUAX Poccuiickoi denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Copnepxanue mnporpamMMmbl MO (GU3MKE HampaBlieHO Ha GOpMHpPOBaHUE
€CTECTBEHHO-HAYyYHOU KapTUHBI Mupa oOyuatomuxcst 10—11 kmaccoB npu o0yueHUH
ux (usrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATEILHOCTHOIO MOAXO0A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusamM OI'OC COO k miiaHupyemMbiM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM pe3yJibTaTaM OO0Yy4YeHUsI, a TaKxKe
VUYUTBHIBAET HEOOXOJAMMOCTh peai3allid MEXIPEAMETHBIX CBs3el (U3MKU C
€CTEeCTBEHHO-HAYUYHBIMU YUYE€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcss OCHOBHbBIE
e U3y4eHUsl PU3NKY Ha YPOBHE CpeAHEro oliero oopa3oBaHus, MIIAHUPYEMbIC
pe3yibTaThl  OCBOGHUS Kypca (U3HKU: JUYHOCTHBIE, MeETalpeaMETHbBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3nKe BKIIOYAECT:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (GU3HKK HAa 0a30BOM ypOBHE, B

TOM YHCJIE IPEAMETHBIE PE3yJIbTAThI IO rojiaM O0y4YEHUS,

e cojepkaHue yueOHOTO npenMera «Du3nkay Mo rojaam 00yUueHus.

du3rka Kak Hayka O HauOosiee OOIMUX 3aKOHAaX MPUPOJBI, BBICTyINAas B
KadyeCcTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHMI 00 okpy»xaromiem Mupe. IIIKoabHBIN Kypc GU3HKN — CHCTEMOOOPa3yOIIHiA
JUUIS €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (DHU3UUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadued u acrpoHomuel. Vcmomp3oBaHME W AKTUBHOE
NpUMEHEHUE  (PU3MUECKUX 3HAHUM  OMNpenesseT XapakTep U pa3BUTHE
pa3HOOOPa3HBIX TEXHOJIOTHH B chepe IHEPreTUKH, TPAaHCTIOPTa, OCBOSHHUS KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpPHaJOB C 3aJlaHHBIMU CBOMCTBaMU U Jpyrux. M3yueHwue
(bU3MKKM BHOCUT OCHOBHOM BKJIaJ B (HOPMUPOBAHKE €CTECTBEHHO-HAYYHON KAPTHUHBI
Mupa oOydJaromuxcs, B (GopMuUpOBaHHUE YMEHUW NPUMEHSTh HAyYHBIH METOJ
MO3HAHUS TIPU BHITIOJTHEHUW UMM YYEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca ¢hu3ukH 1151 ypOBHS CPEIHETO 00IIero o0pa3oBaHus MOJIOKEH
psI uaeH, KOTOpbIe MOYKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOESHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COAEPKHUT MaTepual U3 BCeX pa3eiaoB (GU3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanusayuu. B cooTBeTcTBUM € HEW Marepual Kypca (PU3HUKH
o0benMHEH BOKpYr (u3MuecKux Teopuid. Bemymmm B Kypce sBiseTcs
dbopMupoBaHUE MPENCTAaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUU, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmuzanusi NOpeaIonaraeT HCIOJIb30BAaHUE
TYMaHUTapHOTO MOTEHUHUaNa (PU3MUECKONM HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
(U3KKH ¢ pa3BUTHEM OOILECTBA, & TAKKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU
Y DKOJIOTUYECKUMU MPpoOIeMaMH.

Hoes npuknaonoti nanpasnennocmu. Kype pusuku npeanoiaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TE€XHMUECKHX M TEXHOJOIMUECKHUX MPUIOKEHUH HM3Y4EHHBIX
TEOpPUH U 3aKOHOB.

Hoes oxonocuzayuu peamu3yeTcss MOCPEICTBOM BBEJIEHUS 3JIEMEHTOB
COJIEpKaHMs, TMOCBSIIEHHBIX SKOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OOCYXICHHS
po6JieM pallMOHAIIBHOTO MPUPOOIIOIB30BAHUS U HKOJIOTUYECKOM 0€30I1aCHOCTH.

Crep)KHEBBIMU 3JIEMEHTAaMHU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOLIETro
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu ((HopMUPOBAHHME MPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3HUECKOW TEOPUH, POJIM (PyHAAMEHTAIbHBIX 3aKOHOB H
MIPUHIIMIIOB B COBPEMEHHBIX MPECTABIEHUSAX O PUPOJIE, TPAaHUIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTUCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U MIPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0A B Kypce (U3HMKH peanu3yercss Ipexie
BCEro 3a CYET OpPraHU3aALMM HKCIEPUMEHTAIBHON JeATEIbHOCTH O0Yy4arouIuxcsl.
J1st 6a30BOro ypoBHS Kypca (UM3HKU — 3TO UCMIOJIB30BAHUE CUCTEMBI (DPOHTATBHBIX
KpPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a00paTOPHBIX padOT, KOTOPBIE B IPOTrpamMme
no (usnke OObEIUHEHBI B OONIMI CMHCOK YYCHHMYECKUX MPAKTHUUYECKUX PaboT.
Boigenenne B yKa3aHHOM IepedyHe JabopaToOpHbIX padOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYUIECTBIISIETCS yYaCTHUKaMU 00pa30BaTEIbHOTO Ipolecca
UCXOJI1 U3 OCOOEHHOCTEW MIIaHWPOBAaHUSI W OCHalIeHUs kKaOuHera (usuku. Ilpu
3TOM OO0ECHeunBaeTcsi OBJaJACHUE OOYyYaIOUIUMHUCS YMEHHUSMHU IPOBOIUTH
KOCBEHHBIE H3MEPEHHUs, HMCCIIECIOBAHUSA 3aBUCHUMOCTEH (M3MUYECKUX BEIUYHUH U
MIOCTAaHOBKY OIIBITOB MO MPOBEPKE MPEIJIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHUE yAeNsieTcsl pelIeHUI0 pacYETHBIX U KaYE€CTBEHHBIX 3a/1a4.
ITpu 3TOM 117151 pacUYETHBIX 3a7a4 IIPUOPUTETOM SIBJISAIOTCA 331a4U C SIBHO 3aJaHHOM
¢u3nyecKoil MOJENbl0, TO3BOJISIIOIINE MPUMEHITh M3yYEHHBbIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOrO paslena Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBsICHEHHE TpPOTEeKaHUs (U3MYECKUX SBJICHMA W TPOLIECCOB B OKpPYXKarollen
KU3HH, TpeOyromue BhIOOpa (HU3MYECKON MOJenu JJIsl CHUTyallud TPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY
o0ecrnieyeHn0 y4eOHOro mporecca 0a30Bbl ypoOBEHb Kypca (U3MKU HAa YpPOBHE
cpeaHero oomero o0pa3oBaHUSA JODKEH HM3y4yaThCsl B YCIOBHUSX MPEIMETHOTO
KaOuHeTa (U3MKM WM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa MpPeIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kaOunere pu3mku M0MKHO OBITH HEOOXOIUMOE
1a0opaTopHOE OOOpYIOBAaHUE JMJIi BBIIOJHEHUS YKAa3aHHBIX B IPOrpaMMe II0
(u3HKe yUEHUYECKUX MTPAKTUUYECKUX PadOT U IEMOHCTPALIMOHHOE 000pYyI0BaHHE.

JleMoHCTpallMOHHOE  000pyJIOBaHHE (OPMUPYETCSI B  COOTBETCTBUU C
OPUHIMIIOM MUHHUMAJIBHOM JOCTATOYHOCTH M  OOECIEYMBAET IOCTAHOBKY
NEPEYUCIIEHHBIX B IpOrpaMMe MO (U3MKE KIIOYEBBIX JAEMOHCTpalUud IS
UCCIIEIOBAaHMSI ~ M3Y4YaeMbIX SIBJIEHMM M  IPOLECCOB, OSMIHUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX IPUMEHEHUH.

JlaGopatopHoe o0O0OpyIOBaHHE IS YYEHUYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMATHUYECKMX KOMIUIEKTOB U OOECIEYMBAETCA B pacuére
OJJHOTO KOMIUJIEKTa Ha JAByX oOydarommxcs. TeMmarnyeckue KOMILIEKTHI
71a00paTOpHOTO O00OPYAOBAHMSI JOJDKHBI OBITH IOCTPOEHBI HAa KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaOOPATOPHUH.

OCHOBHBIMM LIEJIAIMH U3y4€HUS (PU3UKH B 00I1IEM 00pa30BaHUU SIBISIOTCS:

e (opMHpOBaHHE HUHTEpeca M CTPEMJICHUS OO0y4aroumxcsd K HaydYHOMY
U3YYEHUIO TPUPOJbL, PA3BUTHE HUX HHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (hopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa U3y4eHUs OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3UKU;

e (opmupoBanue yMeHHId OOBSCHATH SIBJICHUS C HCIOJIb30BAHHEM
(bu3MUEeCKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O poiaM (PU3MKU g pPa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne ATUX 1iesieid 00ecneurBaeTCsl pelleHueM CIEAYIOMMUX 3a/1a4d B

nporiecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeTHET0 O0IIero 00pa3oBaHus:

e MpuOOpETEeHNE CUCTEMBI 3HAHUHN 00 00MNX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUAX, BKJIIOYAs MEXaHUKY, MOJEKYJIAPHYIO (U3HUKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI acTPO(DU3HKY;

e (opMupoBaHMe yYMEHHMI TNPUMEHATh TEOPETHUECKUE 3HAHUA IS
OOBsICHEHHsI (PU3MYECKUX SBJICHHA B TIPUPOAE U JUISI TPUHITHS
MIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HH;



e OCBOGHHE CIOCOOOB PEIICHUS Pa3IMYHBIX 337ad C SIBHO 3aJaHHOU
duznyecKol MOMAENbIO, 3aJad, IMOAPA3yMEBAIOIINX CaMOCTOSTEILHOES
co3anue GU3NYECKON MOIeN, aIeKBaTHON YCIOBHIM 33/1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB M TPHUHIIUIOB ACHCTBUS TEXHHYCCKHUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIMSHUS HA OKPYKAIOITYIO
cpeny;

e OBJIAJICHUE METOJaMU CAaMOCTOSITEILHOTO IJIAHWUPOBAHUS WU TIPOBEICHHUS
bU3MYEeCKUX SKCIEPUMEHTOB, aHAW3a W WHTEPHpeTanuu WHPOpPMAIIUH,
OTpeeNeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JI Pa3BUTHS YMEHHH MPOCKTHO-HUCCIIECIOBATEIILCKOM,
TBOPUYECKOH JIeATEITHHOCTH.

Ha wuzydenne ¢usuku (6a30BbIl ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEero
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEENIO), B
11 ximacce — 68 4acoB (2 4aca B HEACIIO).

[Ipennaraempiii B mporpamMme 1o ¢u3MKE TNEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX PAOOT SIBISIETCS PEKOMEHJIOBAHHBIM, YYUTEIh JI€NaeT BBIOOD
MpoOBeNCHMUsT J1abOpaTOPHBIX pabdOT ¥ OMBITOB € YYETOM WHANBUIYATBHBIX
0COOEHHOCTEN 00yYaroIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT0 MO3HAHMS

dusrka — Hayka o npupozae. HayuHsle MeTONBI MO3HAHUSA OKPYXKAIOLIErO
Mupa. PoJib 3KCiepuMeHTa ¥ TEOPUH B IIPOLECCE ITO3HAHUS IPUPObI. DKCIIEPUMEHT
B (u3HKe.

MonenupoBanue (U3NYECKUX SBICHUM M TporeccoB. HayuHble rumoresbl.
®dusnyeckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Pons u Mecto ¢u3uku B (OPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHbI
MHpA, B PAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1UGPOBBIE U3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBmkeHHe. OTHOCUTEIBHOCTh MEXAHMYECKOIO JIBHIKECHHUS.
Cucrema orcuéra. TpaekTopus.

[Tepemerienne, CKOpPOCTh (CpelHsisE CKOPOCTb, MIHOBEHHAsi CKOpPOCTb) H
YCKOPEHHE MAaTEpUAIbHOW TOYKH, MX MPOEKIMH HAa OCU CHCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHue. ['paduku
3aBUCUMOCTH KOOpPAWHAT, CKOPOCTH, YCKOPEHHS, MyTH U TEepEeMeIlCHHs
MaTepHalIbHOW TOUYKH OT BPEMEHHU.

CBoboaHOE nazieHre. Y CKOpeHre CBOOOTHOTO T1aICHHMS.

KpuBonnHenHoe nBMKeHUE. [[BHKEHNE MaTEPUATIbHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM 1O MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAs CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHU4ecKue yCTpOWCTBA M IPAKTHYECKOE NPHUMEHEHHUE: CIIHIOMETD,
JBH>)KCHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE MTEpeIayun.

Jlemoncmpayuu

Mopnenb cucteMbl OTCUETA, WIUTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[TaneHue Tenn B BO3AyX€E U B pa3pe’KEHHOM IPOCTPAHCTBE.

HabGnrogenue aBuxeHus: Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.



H3mepenune yckopeHus CBOOOTHOTO MaeHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpAaBHOMEPHOIO JABHKECHMS C LIEJIBIO ONPENEIICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLICHHS MEXKIY NyTSIMH, NPOWJICHHBIMH TEJIOM 32
MOCJIEA0OBATENbHBIE pPAaBHBIE IPOMEKYTKH BpPEMEHM NIPU PaBHOYCKOPEHHOM
JBWKECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.

N3ydeHne NBUKEHNs IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBwlii  3akoH  Hbrorona.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cuil. Bropoil 3akon HeroToHa
JUI MaTepUalibHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Ttskectu. IlepBas kocMuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl TpeHus (1mokosi, ckoJyibkeHus, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJBXEHUsSI U cuia TpeHus nokosi. Koadgduument tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B KUJIKOCTH WJIU rase.

[TocTynarenpHOE M BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpameHud. I[lnedo cunbl. YcioBus
paBHOBECHUSA TBEPIAOIO TeA.

TexHndeckue yCTpOWCTBA M IIPAKTUUYECKOE NPUMEHEHHE: MOALIMIHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIINUX TEJ.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHUME CHII TPEHHUS TTIOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuenue ABmkeHUs OpycKa IO HAKJIOHHOM MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT uX AehopmMarii.

HccnenoBanne yCiaoBHM PaBHOBECHS TBEPIAOIO TEla, HMEIOMIETO0 OCh
Bpall[CHUS.

Tema 3. 3axkonvl coxpanenusn ¢ mexanuke

NMiynbc MaTepuagbHOM TOYKM (TeNa), CHUCTEMbl MaTepUalbHBIX TOYEK.
NMnynbc CUIIBI U1 U3MEHEHUE HUMITYJIbCa Teja. 3aKOH COXPAHCHHS HUMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PaGoTa cuibl. MOIIIHOCTB CHJIBL.

Kunernueckass sHeprus MarepuaibHOM Touykd. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPrus YIOpyro
nedopMupoBaHHOM npykuHbL. [loTeHITMaTBEHAS SHEPTUs Teaa BOIU3U MOBEPXHOCTH
3eMJIH.

[loTeHUMAIbHBIE W HEMNOTECHUHAIbHBIE  CHIIBIL. CBsi3b  paboTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUUYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne yCTpOCTBA M NMPAKTHUECKOE MPHUMEHEHHUE: BOJIOMET, KOIEP,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa MOTEHIIUATLHOM YHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yuenne abCOIIOTHO HEYNPYTOTO yapa ¢ MOMOIIBLIO IBYX OJUHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M padOThI CUJIbI C U3MEHEHUEM MEXaHUUYECKON SHEepruu
TeJla Ha MIPUMEPE PACTSKEHHS pE3MHOBOIO JKI'yTa.

Paznen 3. MoJiekyasipHasi pu3uKa M TEPMOJIMHAMHUKA
Tema 1. Ocnogvl MoneKynapHo-KUHEemMu4ecKoll meopuu
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUM U UX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABMKEHHUS WU
B3aUMOJICMCTBYSI YaCTUIl BellecTBa. MoOJEnu CTPOCHHUS Ta30B, KUIAKOCTEU U
TBEPIBIX TE U 00OBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosieky. KonunyecTBo BemectBa. [locTtosinHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u €€ msmepenue. lllkama temmneparyp
Lenbcus.



Mopgens  upeasibHoro raza. (OCHOBHOE YypaBHEHHUE  MOJEKYISPHO-
KMHETHYECKOW TEOpUH HJCaNbHOr0 Ta3a. AOCONIOTHAs TemIeparypa Kak Mepa
CpeOHEW KWHETUYECKOW SHEPTUM TEIJIOBOrO JBWKEHMS dacTtull rasza. [llkana
temneparyp KeneBuna. ['a3oBbie 3akoHbl. YpaBHeHne MeHneneesa—KianenpoHa.
3akon JlanbToHa. M3omporiecchl B UACaIbHOM ra3e C MOCTOSSHHBIM KOJMYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE H30IMPOIIECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHH4eCcKkrue YCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BelecTBa, (pororpadun
MOJIEKYJI OPTaHUYECKUX COCIMHEHHI.

OneIThl 10 TU(PPY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lllTepHa.

OnbITHI, JIOKA3bIBAIOIIINE CyIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTpUpYIOIIasl IPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbITel, WUIIOCTPUPYIOIINE YPaBHEHUE COCTOSHHS UICAIBHOTO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

Onpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE HAa OCHOBE M3MEPEHHM
00BEMa KOMHATHI, IABJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKTY ITapaMeTPpaMu COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. Ocrosvlt mepmoouHamuKu

TepMmonnHamMuueckass cucrema. BHYTpEHHssSI SHEPTHUS TEPMOAMHAMUYECKON
CUCTEMBI U cIOCO0BI €€ n3MeHeHus. KonuuecTBo TeroTel U padoTa. BHyTpeHHSs s
DHEpPrus.  OJHOATOMHOIO  MACaIbHOrO  rasza. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIUs, U3IydeHUE. Y IeJIbHAs TEIUIOEMKOCTh BELIECTBA.
KosnmdecTBo TemnoTsl pu Tenjaonepeaaye.

[lonatue 00 amuabaTHOM mporecce. [lepBblli 3aKOH TEPMOIUHAMMKHU.
[IpumeHnenne TepBOTO 3aKOHA TEPMOJMHAMHKHK K wH3ompolieccam. [ 'paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akoH TepmomuHamuku. HeoOpaTuMocTh MPOIECCOB B MPUPOJIE.

TennoBbie ManHbL. [IpUHIUIIBI AEWCTBUS TETIJIOBBIX MAILIMH.
[IpeoOpa3oBanusi »HEpruu B TEIUIOBBIX MaiinHax. KoadduimeHt moae3Horo
nericTBus TeruioBo mamumHbL [{ukn KapHo m ero koadduimeHT moje3Horo
JENUCTBUS. DKOJIOTHYECKUE TPOOJIEMBI TETUIOIHEPTETHUKH.



TexHUYecKue yCTpoWcTBA M MPAKTUYECKOE NPHUMEHEHHWE: JIBUTaTeib
BHYTPEHHET0 CrOpaHusi, ObITOBOM XONOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPUIEHUH PaOOThI: BBUIET
npoOKM W3 OYTBUIKM IOJA JAECWCTBUEM CXKAaTOrO BO3AyXa, HAarpeBaHue 3>pupa B
JaTyHHOU TpyOKe myTEM TpeHHUs (BUAECOAEMOHCTpALIUS).

W3MeHeHne BHYTpEHHEH HHEPruM (TeMIIEpaTypbl) Teja IpU TEIlonepenaye.

OmneIT 10 aIMa0ATHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3AYLIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPaHusl, p€aKTUBHOTO
JBATATEJISL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepeHne yaenbHON TETIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Dazoevie nepexoovl

[TapooOpazoBanue u kKoHaeHcauus. Vcnapenue u kurneHue. AOGCOTIOTHAs U
OTHOCUTEJbHAS BIIAXXHOCTh BO31yXxa. HacelmieHHBI mnap. YaenpHas TEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramiueckre u aMoppHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctawuiel. CoBpeMeHHble MaTepuansl. llnaBneHne u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHHe Tem0Boro OanaHca.

TexHuYecKue yCTpOWCTBA M NPAKTUYECKOE ITPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOTYUYEHUSI COBPEMEHHBIX MaTEpPHAJIOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CniocoObl U3MEPEHUS BIIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIEHUST KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuu sxcnepumenm, 1abopamopnvie padomoi

N3mepeHre OTHOCUTENbHOMN BIQKHOCTH BO3TyXa.

Pasznea 4. DiekTpoauHAMUKA
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tel. DIeKTpUIeCKui 3apsl. [[Ba Bu1a 2JIeKTpUUYECKUX 3apsiJIOB.
[IpoBOAHUKM,  JUPJACKTPUKKA M TOJYOPOBOJHHMKUA. 3aKOH  COXPaHCHMS
AIEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbIN 3JIEKTpUYECKUNA 3apsi.
DnekTpudeckoe nose. Hanpssk€HHOCTh 3eKTpudecKoro noiid. [Ipunnunn



CYyHEPIIO3ULAN DJICKTPUUYECKUX ToyeH. JIMHUKM HanpspKEHHOCTH DJIEKTPUYECKOTO
OJISL.

PaGoTa cun amekTpoctatudeckoro nois. [Torermnuan. Pa3HOCTh MOTEHITMATIOB.
[IpOBOIHUKN W JUAIEKTPUKU B DIIEKTPOCTATHYECKOM Toje. JludnekTpuyeckas
MIPOHULIAEMOCTb.

OnekTpoémMkocTb. KoHaeHcatop. DIeKTPOEMKOCTh TIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATOpA.

TexHuyeckue yCTpOHMCTBA W IPAKTHUYECKOE IIPUMEHEHHE: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DBJEKTPOCTAaTHUECKas 3allluTa, 3a3eMJICHHE JJIEKTPOnpuOOpoOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmopencTBre HAANEKTPU30BAaHHBIX TEIT.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DIeKTpOoCcTaTHYECKas 3alUTa.

JIA3IIEKTPUKY B SJIEKTPOCTATHYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXKAY HUMU U TUAJIEKTPUIECKOW POHULIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuyeckuii mox. Toku 6 paznuunslx cpeoax

ONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 17151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIIEHUE. Y IEIBHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPAILIEIIBHOE, CMEIIAHHOE COSIMHEHUE IPOBOIHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIAa U BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKA.
3akon Oma JiJ1s1 TTOJTHOM (3aMKHYTOM ) AJIeKTpruyeckoi 1enu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJUMOCTb.

DJIEKTPUUECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 MIpUMECHAS MPOBOJUMOCTD
noJrynpoBogHUKOB. CBoMcTBa p—N-miepexosa. [lomynpoBogHIKOBEIE TPUOOPHI.

ONeKTpUYecKuidi TOK B pacTBOpax M paciuiaBax  3JIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMoCTOSTENbHBII W HECAMOCTOSITEIbHBIN
pa3psa. Momaus. [Inazma.

TexHUYecKue yCTpPOWCTBA M MPAKTHUYECKOE NPHUMEHEHHE: aMIIEpMETD,
BOJITMETpP, pPEOCTaT, HMCTOYHUKH TOKA, DSJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHMS, BAKYYMHBIN JTHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPBI, MOITYIPOBOJHUKOBBIN IUO, FAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTD CONPOTHUBJICHHS] IMJIMHAPUYECKUX ITPOBOJHUKOB OT JUJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUS U MaTepHraa.

CMelanHOe COeIMHEHNE TPOBOJHUKOB.

[IpssmMoe wW3MepeHHe DSIEKTPOABHXKYIIEH cuibl. KopoTkoe 3ambIKaHHe
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OHOCTOPOHHSISI TPOBOUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomul

M3ydeHne cCMEaHHOIO COEJUHEHNs PE3UCTOPOB.

W3mepeHne 3JIEKTPOABMKYIEH CHIJIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anexkTposusa.

MesxknpeaMeTHbIe CBA3H

N3yuenue xkypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCYLIECTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSA3€M C KypcaMd MaTE€MAaTHKH,
OHOJOruu, XUMHH, reorpaduu U TEXHOJIOTUU.

Meorxcnpeomemnvie nowsimusi, CBA3aHHBIE C M3YYEHHUEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHUWE, HAay4YHbId (aKT, TrUmnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOJIIOAEHHUE, IKCIEPUMEHT, MOJCIIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHMH, JIMHEHHas QyHKIMS,
napa6ona, runepOosia, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMH Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexannyeckoe ABWKEHUE B XKUBOW mpupoje, nuddysus, ocMoc,
TEII000MEH KMBBIX OPraHM3MOB (BH[bI TEILIONEpEaauu, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B KUBOM MpUpOIE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAS Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUAKOCTEN U T'a30B,



ANEKTPUYECKUE  CBOWMCTBA  METAJUIOB,  DJIEKTPOJUTHYECKAs  JUCCOLUALIMS,
raJibBaHUKa.

l'eoepaghus: BIaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHHUE ABMKEHUN C UCIOJIB30BAaHHEM MEXAaHU3MOB,
y4€T TpeHUsi B TEXHHUKE, NOJIIUIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JpYyrue), ABUTATeNlb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJIOJAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJYYEHUS] COBPEMEHHBIX MaTEpHalioB, B TOM YHUCJIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTaTHYECKas 3allliTa, 3a3eMIICHHE SJIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, AIIEKTPOHArpeBaTeIbHbIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znea 4. DiekTpoauHAMUKA

Tema 3. Maznummnoe none. InekKmpomazHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3anmoeiicTBHE MOCTOSTHHBIX MArHUTOB. MarHuTHOE
nosie. Bektop MaruuTHON MHAYKUUU. [[pUHIUMIT CyNEepIIO3UIIMYA MATHUTHBIX TOJEH.
JIlvanyn MarHuTHOM WHAYKUWHM. KapThHa JMHHAM MAarHATHOM WHIYKIUW MOJA
MOCTOSTHHBIX MarHUTOB.

MarnutHoe TI0J€ MPOBOJHUKA C TOKOM. KapThHa JWMHUM WMHIYKIUU
MAarHuTHOTO TOJISI JUIMHHOTO MPSMOT0 MPOBOJAHUKA M 3aMKHYTOT'O KOJBIEBOIO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBre mpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJib U HalpaBJICHUE.

Cuina Jlopenua, €€ Moayib U HanpasieHue. [IBUKeHUE 3apsHKeHHON 4acTUIbI
B OJTHOPOJHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jloperna.

SIBnenue anekTpomMarHuTHOW HMHAYKUMHM. [IOTOK BekTOpa MarHUTHOU
UHIYKIUU. ODJEKTPOJBMKYILAss CUJIa WHIYKIUU. 3aKOH D3JIEKTPOMarHUTHOM
nHaykuuu dapazes.

BuxpeBoe »snekTpuueckoe Imosie. DJEKTPOABUKYIAS CHUJIa WHAYKIUH B
MPOBOJAHUKE, IBHXKYILIEMCS TOCTYNATENbHO B OJTHOPOJHOM MarHMTHOM TOJIE.

ITpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIIEHME CaMOMHOYKIUH. OJIEKTPOJBHKYIIAs  CHUJa
CaMOUHTyKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHuyeckue yCTpOWCTBA W TMPAKTHYECKOE TMPUMEHEHHUE: IOCTOSHHbBIC
MarHuThl, SJEKTPOMATrHUTHI, DSJIEKTPOJBUIaTENIb, YCKOPUTEIN DJIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUY MarHUTHOTO TOJIA.

B3auMmopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMArHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJBWKYIIECH CUJIBI MHIYKIIMA OT CKOPOCTH M3MEHEHMS
MarHuTHOTO ITOTOKA.

SIBieHME CAaMOMHIYKIIUY.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3yyeHne MarHuTHOTO TOJIs KaTYIIKHA C TOKOM.

HccnenoBanue nercTBUA NOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue aBICHUSA 3JICKTPOMAarHUTHOW UHTYKIIHH.

Pa3nea 5. Koste6anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmHble KO1e0aAHUA

KonebarenpHast  cucrtema. CBoOOIHBIE  MEXaHHMUYECKHE  KOJIcOaHUS.
[Mapmonunueckue kosieOanus. Ilepuon, wacrora, amrmuTyaa v ¢asza kojeOaHui.
[IpyXMHHBIN MasTHUK. MaTeMaTHYECKH MAasTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBparenue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJIHBIE SJIEKTPOMArHUTHBIE KOJIeOaHUS B
UJCANbHOM KOJIEOATEIbHOM KOHTYpE. AHAIOTUS MEXAYy MEXaHUYECKHUMH W
AIEKTPOMAarHUTHBIMHU KoJiebaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
HHEPrUM B UJ€ATBHOM KO0JIE0ATEIIbHOM KOHTYPE.

[TpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BeIHyX/I€HHbIE MEXaHUUECKHE
kosieOanus. Pezonanc. BbiHy X A€HHbIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMSI.

[lepemennplii  TOK. CHHYCOMJAIBHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE M JACHCTBYIOIIEE 3HAYEHHE CHUJIBI TOKa H
HaIPSHKEHUS.

Tpancdopmarop. [IponsBoacTBo, nmepenavya u noTpedICHUE IIEKTPUUSCKON
HHEPrur. DKOJIOTMUECKUE PUCKH TPHU MPOU3BOJACTBE 3ekTposHepruu. KynpTypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUH B MIOBCEITHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: JJIEKTPUYECKUHN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TUHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre napameTpoB KojeOaTelbHOM cUCTEeMbl (MPYKUHHBIM WA
MaTEeMaTUYECKU MASITHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CB0OOOIHBIE JIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANIPSDKEHHST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHc mnpu TOCIENOBATENBHOM COEAWHEHHHM PE3UCTOPA, KaTYyIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mognens TUHUM 3JEKTpOoNepeadHn.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

HccnenoBanre 3aBUCUMOCTH MEPHOJA MajbIX KOJI€OaHUM Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanre MepeMEeHHOr0 TOKa B LIEMH U3 MOCIEA0BATEIbHO COEIMHEHHBIX
KOHJICHCATOpa, KaTyLIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

Mexanuyeckue BOJIHBL, yCIoOBHS pacnpoctpaneHud. llepuon. CkopocTh
pacnpocTpaHeHuss W JJuMHA BOdHBL [lomepeuyHble W MPOAOIBHBIE BOJIHBIL.
HNuTtepdpepenius u iuPppakuuss MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. Bwicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS HU3JIy4EHHS AJIEKTPOMATrHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTPa)KE€HUE, MPETOMIICHHE, NOJIApU3aLus, Tudpakims,
uHTepdepenus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JeKTPOMarHUTHBIX BOJH. [IprMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI pagIuOCBsI3U U TeNeBUACHUA. Panromokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHU4ecKue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULHHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIOIbHBIX BOJIH.

Komne06mromeecs Te0 kKak UCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnrogenue cBsizu TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOU U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBaHue CBOKWCTB 3E€KTPOMArHUTHBIX BOJH: OTPaKEHHE, TPEIIOMIIEHUE,
noJisipu3anus, Iuppaknus, UHTEpPepeHIHs.

Tema 3. Onmuxka

['eomerpuueckas onruka. [IpsMonuHelHOE pacnpoOCTpaHEHHE CBETA B
ogHOpoaHOU cpexe. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

Otpakenue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbId yroj IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CioxHbIi cocTtaB Oenoro ceta. LIBer.

Cobuparoiye 1 paccenBarouiye IMH3bl. ToHKas 1nH3a. DOKYCHOE pacCTOSHUE
Y ONTHYECKas cuia TOHKOW JuH3bL. [locTpoenne n3o0pakeHuil B cOOMpAONINX U
paccenBaromuMx TuH3ax. @opMysia TOHKOU JIMH3BL. Y BEIMYCHUE, IABAEMOE JTUH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurepdepenmusi cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBuss HaOMOIEHWS MAKCUMyMOB M MHHUMYMOB B HHTEp()EpEHLUNOHHOU
KapTUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [dudpakuvonHas pemérka. YcioBue HaOIIOACHUS
[NIABHBIX ~MAaKCUMyMOB TIpM MAaJICHUM MOHOXpPOMATHYECKOTO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoOMCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyNa,
doToamnmapar, MPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEeJECKOM, BOJOKOHHAS
OTTHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMOJIMHEHOE PpACIIPOCTPAHEHHE, OTPAKEHHWE M IPEJIOMIICHHUE CBETA.
OnTuyeckue mpuoopsI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenue natepdepeHnm crera.

Hab6mronenue nudpaxiuu ceera.

HabGmronenne nucnepcuu cBera.

[TosyyeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsvie pabomul

N3mepenune nokaszaTesst MpeaoMIIEHUs CTEKIIa.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cieNAJILHON TEOPUN OTHOCUTEIbHOCTH

['paHu1lbl HPUMEHUMOCTH KJIACCUYECKON MexaHUKU. [ocTynaTel cnennaibHON
TEOPUH OTHOCHUTEIHLHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTU CBETA B BAKyyMe,
MPUHIIUAIN OTHOCUTEIBHOCTH DIHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHUE BPEMEHU U COKpAILCHHUE
JUTUHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPrUeH U UMITYJILCOM PEIISITABUCTCKON YaCTHUIbI. DHEPTHs
MMOKOS.

Pa3nen 7. KBantoBasi pusuka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

®otonbl. opmyina [lnanka cBsi3u s3HEpruu GOTOHA C €ro YacTOTONW. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue gororpdexra. Onwitel A. I'. CroneroBa. 3aKOHbI
dotoapdexra. YpaBHenue ODiiHmTerHa 11 porordpdekra. «KpacHas rpanuma»
dbotorddexra.

JaBnenne cBera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: (POTOIJIEMEHT,
dboToaTYMK, CoJIHEUHAas OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeMTHEro GpoTodddekra.

Ceeroauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHII.
[Imanerapnas mogzenb aroma. Ilocrymarsl bopa. M3nydeHue u morjiouieHue
GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPruM Ha Apyrou. Bumwi
criekTpoB. CIIEKTp YpOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBbIe cBolicTBa yacTull. Bonuel ne bpoina. KoprnyckynsspHo-BosHOBOM
JTyaJiu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3TyYEHUE.

TexHn4eckue yCTpOMCTBA U IIPAKTUYECKOE NMPUMEHEHUE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

OmnpeneneHue JUIMHBI BOJHBI JIa3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

HaGmronenue mmHe4aToro crnekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktuBHOCTU. OnbITH Pe3epdopaa mo onpeneneHnio cocraBa paIuo0aKTHBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramMma-uzinydeHus.  BiusHue
PaaIMOaKTUBHOCTU HA KWBBIE OPTAHU3MBL.

OTtkpeiTHE NPOTOHAa M HeillTpoHa. HykionHas mopens sigpa IeiizenOepra—
NBanenko. 3apsag sapa. Maccosoe unciio sapa. M3oronsr.

Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIA Oera-pacman. ['amma-
U3IIydeHHE. 3aKOH palnOaKTUBHOIO pacnaja.

OHeprus cBA3M HYKJIOHOB B sifipe. SaepHble cuibl. JlegekT macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepusiii peaktop. Tepmosigepusiii cunte3. [IpoOieMbl M MEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTNYECKHUE aCIIEKTHI IEPHOU SHEPTETHKHU.

OnemeHTapHble YaCTULbl. OTKPBITHE O3UTPOHA.

MeTonbl HAOMIOIEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3nyecKoil KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U NMPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Buinbcona, siaepHbIil peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIIMX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanre TpeKoB 4acTHIl (110 TOTOBBIM (oTOrpadusim).

Pa3nes 8. JiieMeHTHI aCTPOHOMUM M ACTPOPU3HUKH

Dtanbl pa3BUTHS aCTpoHOMUU. [IpukiagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3gHoro Heba. Co3Be3aus, sSpkHe 3BE3ABI, IUIAHETHI, WX BUIUMOC
JIBIDKCHHE.

ComHeunas cucrTema.

Connne. ConHeuyHas akTHMBHOCTh. Mcrounuk nsHeprum CoJsiHIIA W 3BE3.
3BE3/7IbI, UX OCHOBHBIC XapaKTEPUCTUKU. [[Harpamma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTB». 3BE3MBI TJIABHOM ITOCIICIOBATCIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIA 3BE3/l TJIABHOM MOCJIEA0BATEIIbHOCTH. BHYTpEHHEE CTPOEHHUE



3B€311. COBpEMEHHbBIE MPEICTABIECHUS O MPOUCXOKIAECHUU U 3BoroIMK CojHUA U
3BE31. DTanbl )KU3HU 3BE3.

Mneunsiii [Tyt — Hama T'anaktuka. [lonoxkenune m aBuwxenue ConHLA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky n kBasapsl. YEpHBIE ABIPHI B sSapax
rajgakTHK.

Bcenennas. Pacuupennie Beenennoit. 3akon Xa06ia. Paz0eranue rajgakTuk.
Teopus bonpmoro B3psiBa. PennkroBoe nsiyuenue.

MacirabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Vuenuuecxue nabnooenus

HabnroneHnus: HeBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI ONPEeNICHUs MOJ0KEHNU HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOrO MOIYIIAPHS U IPKHUE 3BE3IBI.

Hab6monenus B Teneckon Jlynsl, miianer, Mieunoro Ilytu.

O6o0maromee NOBTOpPeHNE

Ponb ¢u3uku u acTpOHOMUUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M ATUUYECKOU cepax NeaTeIbHOCTH YeJI0oBeKa, POJib U MECTO (U3UKU
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOU KapTHHE MUpPA, poib (PU3UUECKON Teopuun
B ()OPMHUPOBAHUM IIPEICTABIEHUH O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOHIEM psAOy COBPEMEHHBIX  €CTECTBEHHO-HAYUHBIX
MPEICTABJIIEHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca gusuku 6a30Boro ypoBHs B 11 kiacce ocyuiecTBiseTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKH,
OMONOTHH, XUMHH, TeoTpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nowsimusi, CBA3aHHBIE C M3YYEHHUEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHUWE, HAay4YHbId (aKT, TrUmnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTMPOBAHNE, MO/IEIb, U3BMEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMBl YPAaBHEHUN, TPUIOHOMETPUYECKUE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKIHMH HA OCH KOOPIAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (DYHKIMNA, TPU3HAKUA TOAO0OUS TPEYTOJbHUKOB,
OTIpeJICIICHHE TUIONIAIN TIOCKUX PUTYyp 1 00bEMa Ted.

bBuonocus: snektpuyeckue SIBICHHUA B KUBOW MpHpoOJE, KoJieOaTelbHbIE
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJICHUS B KMBOMW NPUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
TEJI, MEXaHW3MbI 00Pa30BaHUS KPUCTAIMYECKON PEIIETKH, CIICKTPAIbHBIN aHAITN3.



l'eocpagus: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
dhoTochEMKa 36MHOM IMOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUI.

Texnonocus: NWUHAM DIEKTPONEPENAdY, TEHEPATOP MEPEMEHHOIO TOKA,
ANEKTPOJIBUTATENIb, WHAYKIHOHHASA II€4b, paaap, PaJUONPHUEMHHK, TEICBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBINA armapaT, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nKa» Ha YPOBHE CpPEIHETO OOIIETo
oOpa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOCCHEYHUTH TOCTIKCHHE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS Y4eOHOTO npeamera «Pu3nka» JTOTKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEW NO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHX  YyOEXKICHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IEHHOCTSM POCCHUCKOTO OOINeCTBa, PACIIUPEHUE >KU3HEHHOTO
OTbITa W ONBITA JIEATEIHHOCTH B MPOIECCE PEaM3allMd OCHOBHBIX HAIpaBICHUN
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIINK 00YYaOMIErocs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJI€HAa POCCUHCKOTO OOIIECTBRA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYETIOBEUECKHX TyMAaHUCTUYECKUX |
JIEMOKpPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIbHOCTh B MHTEpEcax IpakJaHCKOTO
o0I1IecTBa, y4aCTBOBATh B CAMOYTPABJICHUH B 00pa30BaTEIbHON OpPTaHU3aINH;

YMEHHE B3aUMO/ICHCTBOBATH C COIIMATLHBIMA UHCTUTYTaMHU B COOTBETCTBHUH C
X QYHKITUSIMA U Ha3HAYCHUCM;

TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIUTAHUS S

c(hOopMUPOBAHHOCTH POCCUMCKOMN TPAKTAHCKOW UACHTUYHOCTH, TAaTPUOTU3MA,

[IEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CHMBOJAM, TOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHIS;

CTIOCOOHOCTH OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIEC B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJ|a B IOCTPOCHUE YCTOMYUBOTO Oy TyIIEro;

4) 3¢TEeTHYECKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUask 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3nyeckoil Hayke;

5) Tpya0BOT0 BOCIIUTAHUSI:



WHTEpPEC K pa3iaudHbiM chepaM TpodecCHOHATEHON ACSITEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTDh IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JICUCTBUI B OKPYKAIOIIEH Cpe/ie HA OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

pacuIMpeHne OmbITa JESITeIbHOCTH SKOJOTUYECKONW HAMpaBIIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH B IIPOIECCE
n3y4deHUs1 PU3UKU OCYIIECTBIISATh MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IEATEIIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble JJornyeckue aelcTBUA:
CaMOCTOSITETbHO  (DOPMyIMpOBaTH W aKTyalIM3UpOBaTh  MNPoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LEIHU ACATEIBHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU HUX
JIOCTHXKCHMS,
BBISIBJIITH ~ 3aKOHOMEPHOCTH W MPOTHUBOPEYUS B  pacCMaTPUBAEMbIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJEMBbI C YYETOM aHAIU3a UMEIOIIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJEACTBUIN AEATCIbHOCTH;
KOOPJAMHUPOBATH U BHITIOJIHITH pabOTY B YCIOBUSIX PEATbHOTO, BUPTYaIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIIJICHUE IPU PEIICHUN KU3HEHHBIX MPOOJIEM.
Ba3oBrIe ucciienoBaTeLCKHeE AeliCTBUA .
BJIAJICTh HAYYHOU TEPMUHOJIOTHUEH, KITIOUEBBIMU MOHITUAMU U METOJAMU
bu3nuecKoil HayKu;



BJIa/IE€Th HABBIKAMHU Y4EOHO-HCCIEA0BATEIbCKON U MPOEKTHOM eATEIbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB pEeUICHHs 3a7ad (PU3MUEeCKOro COAep)KaHUs, MPUMEHEHUIO Pa3IUYHbBIX
METO/I0B [TO3HAHHS;

BJIAJAETh BHUAAMHM JEATEIBHOCTH [0 TMOJYYEHHUIO HOBOIO 3HAHHS, €ro
UHTEPIIPETALINY, TPEOOPA30BAHUIO W IPUMEHEHHMIO B Pa3IMYHBIX YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3aHUH YUE€OHBIX MPOEKTOB B 00JACTH (PU3UKH;

BBISIBJISITh [IPUYMHHO-CIICCTBEHHBIE CBA3M W aKTyaJU3MpOBaTh 3aj]auy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS], HAXOIUTh apIYMEHTHI JIJIsl TOKA3aTeIbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJ€ PEIICHUs 3aJadd pe3yibTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYyIHMpOBaTh COOCTBEHHBIE 3aJauyd B O00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YYEHUH (DU3BHKY;

JlaBaTh OLIEHKY HOBBIM CUTYyAallUsIM, OLIECHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHHUS 1O (PU3HKE B MPAKTUUYECKYIO 00JacTb
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, JOIMYCKAIOIINE ANbTEPHATUBHbBIC PELICHHUS.

Pabora ¢ undpopmanmeii:

BJIa/IeTh HaBBIKAMH IMOJY4YeHUS MH(GOpMaluu (PU3HUECKOTO COACpPNKAHUS U3
VCTOYHHUKOB PAa3HbIX THIIOB, CaMOCTOSITEJIBHO OCYILECTBIIATh IOWUCK, aHAJIN3,
CUCTEMAaTH3allMI0 M HHTEpIpeTanuio HHGOpMalMKU pa3ndHBIX BUIOB U (opm
MIPE/ICTABIICHHUS;

OLICHMBATh JIOCTOBEPHOCTh MH(POpMALINK;

UCIIONIb30BaTh  CpeAcTBa  MH(MOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX
TE€XHOJIOTUA B PELICHWH KOIHUTHUBHBIX, KOMMYHUKATHBHBIX M OPraHU3ALMOHHBIX
3aJa4 ¢ COOII0ACHUEM TPEOOBAHUN SPrOHOMHKH, TEXHUKH O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBbIX W 3TUYECKUX HOPM, HOPM HHGPOPMAILIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEp)KaHUs B PANIUUYHBIX (QopMmaTax C
y4€TOM HazHayeHHsI THPOPMAIIUHU U LIETIEBON ayJUTOPUH, BRIOMpasi ONTUMAJIbHYIO
dbopMy nIpencTaBIeHUs U BU3yaJIU3aliu.

KoMMyHHMKaTHBHBbIE YHUBeEPCAJIbHbIE yueOHbIe 1eiicTBUSI:
OCYIICCTBIIATH OOIICHUE HA yPOKax (PH3UKH ¥ BO BHE-YPOUHOU JIEATEITILHOCTH;
pacro3HaBaTh TNPEANOCHUIKM  KOH(IMKTHBIX CHTyalldd ®W  CMATYaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTMYHO H3J1ararb CBOX TOYKY 3PEHMUS C HUCIIOJIb30BAHUEM
A3bIKOBBIX CPE/ICTB;

IIOHMMATh U HMCHOJIB30BaTh NPEUMYIIECTBA KOMAHJAHOW W WHIMBUILYAIBHOU
padoThI;

BbIOMpaTh TEMAaTUKy W METOJAbI COBMECTHBIX JEHCTBUH C y4y€TOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh UEIM COBMECTHOW  JIEATEIIBHOCTH, OpPraHUW30BBIBaTH U
KOOPJIUHUPOBATh JCHUCTBUS IO €€ JOCTHMKECHHUIO: COCTABIATH IUIAH JACHUCTBUU,
pacnpenensiaTh poiad € YY4ETOM MHEHMI YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/1a U KaXKJOTO YYaCTHUKA KOMaH/Ibl B 001U
pe3ysbTaT 1o pazpabOTaHHBIM KPUTEPUSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLICHWBATh HJEH C NO3WIUM HOBU3HBIL,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JACTH
(GU3UKM W aCTPOHOMHUHU, BBISBIATH NPOOJEMBbI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIATh IUIAH PEUICHUS PACYETHBIX W KAaYECTBEHHBIX
3a]a4, MJIaH BBIMOJIHEHUS MPAKTUYECKOW pabOThl C YU4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacipsATh paMKHU y4yeOHOIro IpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUl;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a pelieHue;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HPYIULIMU B 00sacTu
(bu3HUKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SJMOLIMOHAIbHBIM MHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HAaBbIKAMHM  [IO3HABATENbHOM  pedieKcMH KaKk  OCO3HAHUsA
COBEPIIAEMBIX JIEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJITATOB U
OCHOBaHUIM;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU JUIsl OLIEHKU CUTyallud, BHIOOpA BEPHOTO
peleHus;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO TNPUHUMATh PEIICHHS MO0 UX
CHIDKEHHUIO;

NpUHUMATh MOTHBBI W aApPTyYMEHTHI JPYTUX TPHU aHaJu3e pPe3yJIbTaTOB
NEeSATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMAs CBOU HEJOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTMX NpH aHaIW3e pPe3yJIbTaToB
JeSITEIIbHOCTH;

MIPU3HABATH CBOE MPABO M MPABO JAPYTUX HA ONTHOKHU.

B mporiecce ToCTHKEHUS IMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS IPOTPAMMBI T10
buzuke ST YpOBHS CPEAHEro O0OIIero o0pa3oBaHHs y  OOyYarommxcs
COBEPIIICHCTBYETCS HYMOIIMOHATBHBIH WHTEIJICKT, IIPEIMTOJIar A0 IIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHON CEpHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUs, BKIIIOYAIOMIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBATHCA K
OMOIMOHAIEHBIM U3MEHECHHSIM | TIPOSIBIISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIIOYAIOIIEH CTpEMJICHUE K JIOCTHKEHUIO LENU U
ycrexy, ONTHMU3M, WHHUIIMATUBHOCTH, YMEHHUE JIEWCTBOBATh HCXOHSl W3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIFOYAOIICH CITIOCOOHOCTh TIOHUMATh SMOITMOHAIIBHOE COCTOSIHHAC
JIPYTUX, YYUTHIBATh €r0 TMPH OCYIICCTBICHUM OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(DIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 ki1acce mpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMEHUIM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (pu3uku B (popmMupoBaHHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B Pa3BUTHUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3MUECKUX MOJIeNeH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CUCTEMa OTCYETa, aOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/l PU pelieHnH (PU3NUECKUX 3aj1ay;

pacno3HaBath (U3UYECKHUE SIBJICHUS (TIPOLIECChI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHHS BEUIECTBA U



ANEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEUHOE IBUKEHUE,
cBOOO/IHOE MMAaJICHUE TEJl, IBUKEHUE MO0 OKPYKHOCTHU, MHEPLHMs, B3aUMOJAECHCTBHE
ten, auddys3us, OpOyHOBCKOE IBMKEHHE, CTPOCHHE KUAKOCTEH M TBEPIBIX TeT,
U3MEHEHHEe O0BbEMA TeJ NPH HArpeBaHWU (OXJIAXKIACHHH), TEIJIOBOE PAaBHOBECHE,
WCIIApEHNE, KOHJEHCALMsA, IUIABJICHUE, KPUCTAJUIM3ALNs, KHUIIEHUE, BIIAXKHOCTH
BO3/1yXa, IIOBBIICHUE JABJICHUA ra3a IPU €r0 HArpEeBaHUHU B 3aKPBITOM COCYIE,
CBSA3b MEXIYy IlapaMeTpaMM COCTOSIHUA Ta3a B M30IIPOLECCax, IEKTpU3aLUs Tell,
B3aMMOJICHCTBUE 3apsJIOB;

OIKCHIBATh MEXAHWYECKOE JIBIKEHUE, HCIOIb3YysI (PU3NUYECKUE BEITHMYMHBI:
KOOpAMHATA, IIyTh, IIEPEMEIIECHHUE, CKOPOCThb, YCKOPEHME, Macca Teja, Cuia,
UMITYJIbC T€JIa, KUHETUYECKasl DHEprus, NOTEHIMaIbHAs DHEPIUs, MEXaHUYECKas
paboTa, MexaHMuYecKas MOIIHOCTb, IPU ONUCAHUM MPABUIBHO TPAKTOBATh
(U3MYECKUI CMBICI HUCIOJIb3YEMbIX BEIUYHH, UX OOO3HAUEHUS U E€IUHULBI,
HaxXoJIuTh (OPMYJbl, CBA3BIBAIOLIME JTaHHYIO (DU3UUYECKYIO BEIUYHUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh M3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJIICHUA,
UCIONIb3Yysl (DU3UYECKME BEJIMYMHBL: JABJICHUE Tra3za, TEeMIeparypa, CpeIHss
KMHETUYECKAs DHEPTUs XaOTUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHAsS SHeprus, padora rasa,
KOA(Q(GUIUEHT IOJIE3HOTO JEWCTBUSA TEIUIOBOTO JBUTATENsl; IPU ONUCAHUU
OPAaBWJIBHO TPAaKTOBAaTh (PU3MUECKUN CMBICT HCHOJB3YEMBIX BEJIWYUH, UX
00O3HaYeHUsT W E€AUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BEIUYHHY C IPYTUMH BEIMYUHAM;

ONMCBHIBATh U3YYEHHBIEC HIIEKTPUYECKUE CBOWCTBA BEILECTBA U DJIEKTPUYECKUE
sBJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3MUECKUE BEIMYUHBL AJIEKTPUUECKUM 3aps,
IIEKTPUYECKOE T10JI€, HANPSLKEHHOCTD 101, ITOTEHIMAJ, Pa3HOCTh ITOTEHIIUAJIOB;
IpU ONHCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUH CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHMsS W EAMHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYUHY C IPYTMMH BETMUMHAMU;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECChl U SBICHUS, UCHOJb3Ys (PU3NYECKUE
3aKOHBI U IIPUHIMUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHCHHS MEXAHWYECKOW OHHEPIHM, 3aKOH COXPAaHEHHUS MMITYJIbCa,
MPUHLNIN CYNEPHO3ULIHUHA CHUJI, NMPUHLUI PABHOIPABHUS WHEPUHUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOECHUS BELIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPIUU TEIUIOBOTO JABUKEHHUS MOJIEKYII C
aOCOJIFOTHOUM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHCHUS
AIEKTPUYECKOr0 3apsiga, 3akoH KylloHa, Tpu 3TOM pas3invyarh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTEeMaTHMYECKOE BBIPAXKEHHWE U YCJIOBHS (TPaHULIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MIPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCJIOBHS MX O€30MaCHOTO MCHOJIb30BAHMS B MOBCEIHEBHOU
KU3HH,

BBIMIOJHATh AKCIIEPUMEHTHI MO HCCIEAOBAHUIO (U3UUYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAHMEM NPSIMBIX U KOCBEHHBIX H3MEPEHHM, MPH 3TOM
dbopmynupoBaTh IpodIeMy/3a1ady U TUIIOTE3Y yUeOHOro IKCIIepUMeHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOT0 000py10BaHUsl, TPOBOAUTH OIBIT U (HOPMYIUPOBATH
BEIBOJIBL;

OCYILIECTBIAThH MPSAMbIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BETUYHH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CIMOCOO W3MEPEHUsS M HCIOJIb30BaTh WU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEIMYHMHAMHU  C
UCTIONb30BAaHUEM TPSAMBIX H3MEPEHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
¢buKcHpoBaTh Pe3yabTAThI MOJIYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEIIMYUH B BUJIC
Ta0uIl U TPaUKOB, JAEIATh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

co0ro1aTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIEIOBAaHUMN B
pamMkKax y4eOHOTO OSKCHEPUMEHTa, Y4YeOHO-HCCIEIOBATEIbCKOM M TMPOEKTHOMN
JESITEIbHOCTH C MCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB M J1aOOPATOPHOTO
000opy1I0BaHUS;

pemary pacu€THble 3aJa4yd C SIBHO 3aJlaHHOM (U3MYECKOW MOJAEIbIO,
UCHOJB3YS (PH3HUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJIEIb, BBIIEIATh (PU3UUECKUE BETUUYUHBI U (HOPMYJIBI,
HEOOXOUMbIC 71l €€ pelIeHHs, MPOBOIUTH PacuéThl U OICHUBATh PEATbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelIaTh KaueCTBEHHbIE 3aJ]aul: BhICTpaUBaTh JIOTMUECKH HEIIPOTUBOPEUUBYIO
LENOYKY pacCyXJ€HUH C OMOpod Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU H
dbuznyecKkue sIBICHUS;

UCTIOJIB30BaTh NP PEIICHUHN YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTUM JIJIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIMU U TIPEICTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJISIpHOW WH(GOpPMAIMU, TOJYyYeHHONW U3 Pa3IuYHBIX
UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTyIaeMyl0 HH(POPMAIIHIO;

PUBOIUTH PUMEPHI BKJIaJIa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B OBCEAHEBHON KU3HU JIJIS
oOecrieyeHusi 0€30MACHOCTH TpH OOpallleHHH C MNpUuOOpaMu M TEXHUYECKUMHU
yCTPOMCTBAMH, JJIsl COXPAHEHUS 37I0POBbS M COOJIOJICHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeJIe;



paboTaTh B Tpynmne C BHINOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PabOTy TPYIIbl, PAMOHATIBHO PpACHIPEAeNsITh OOA3aHHOCTH W
IUIAHUPOBATH JESITENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJI€KBATHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHUE paCCMaTPUBAEMOI MPOOIEMBI.

K xoniry o6yuenus B 11 kiiacce npeameTHbIe pe3ybTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (popMupoBaHHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTHUH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUUYECKON IEATEIbHOCTH JIOJIEH, LETOCTHOCTh U €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI TMPUMEHEHUS M3YYECHHBIX (PU3NYECKUX MOJENeH:
TOYEYHBIN SJIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, AJICPHA
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOrO f]pa MpU pElIeHUU (PU3HYECKUX
3a1ay;

pacrno3HaBaTh (U3MUYECKHUE SBICHUS (IIPOIECChI) U OOBICHATH UX HA OCHOBE
3aKOHOB AJICKTPOJIMHAMUKHU W KBAHTOBOUW (DU3UKU: AJIEKTPUUECKasi IPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMArHuTHas WHIYKIMS, JEWCTBUE MArHUTHOTO TMOJs Ha
MPOBOJAHUK C TOKOM U JIBHKYIIMMCS 3apsij, SJIECKTPOMAarHUTHBIC KOJeOaHUs U
BOJIHBI, NPSIMOJMHEHHOE paCIpOCTPAHEHUE CBETA, OTpa)XEHUE, MPETOMIIEHUE,
uHTephepeHus, audpakous ¢ TONSpU3aIUsS  CBETa, JUCIEPCUS  CBETa,
dbotoanexTpudeckuii 3Qdext (hoTodddhexT), cCBETOBOE AaBleHNUE, BOSHUKHOBEHUE
JMHEWYATOro0 CIIEKTpa aroMa BOJOPOAA, €CTECTBEHHAas MW HCKYyCCTBEHHAas
PaauO0aKTUBHOCTB;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3JIMYHBIX  Cpeld) U
ANIEKTPOMATHUTHBIE ABJIECHHS (ITPOLIECCHI), UCTIONB3YS (PU3NYECKHE BEITUUYMHBI:
DIEKTPUYECKUIN 3apsij, CUJla TOKA, JJIEKTPUUYECKOE HAIPSIKEHHE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIDKYIIAs cuiia, paboTa TOKa,

WHIYKIHUS MarHUTHOTO MOJs, cuiia Ammepa, cuia JlopeHia, HHIyKTUBHOCTb

KaTyIIKH, SHEPTHS 3JIEKTPUUYECKOTO M MArHUTHOTO TMOJIEH, MEepUol U 4acToTa
KojeOaHuii B KoyeOaTenTbHOM KOHTYpe, 3apsJl U CHiIa ToKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsHUE U

ONTHYECKasl CUJIAa JIMH3bI, IPU OMMCAHUU TTPABUIILHO TPAKTOBATh (DM3UUECCKUI
CMBICII HCIIOJB3YEMBIX BEIWYWH, WX OO0O3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
(hopMyJIbI, CBSA3BIBAIOIINE JAHHYIO PU3HUECKYIO BETUUUHY C IPYTUMH BEJIUUYNHAMU;

OMHUCHIBATh HM3YYEHHBIC KBAHTOBBIC SIBJICHUS M TPOLECCHI, HCIOIB3YS

¢du3nuecKre BEIMYUHBI: CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIhC (DOTOHA, IEPHO/T MOTypacnaaa, YHEPTUs CBS3H



ATOMHBIX SI7I€P, TPHU ONHUCAHWHM TIPABWIBHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYECHHUs] U EIUHUIBI, YKa3blBaTh (DOPMYIIbI,
CBS3BIBAIONIUE JIaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMU BEIMYHHAMM,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBI,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HMUECKHe
3aKOHBI U MPUHIUIILL: 3aK0H OMa, 3aKOHBI TTOCJIEIOBATEIBHOTO U MapaiieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JIEKTPOMarHUTHOU
WHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacpOCTPAHEHUsI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHEeHHE DWHIITeiHa m1s (oTodddekTa,
3aKOH COXPAHEHHUS HHEPruu, 3aKOH COXpAHEHUs HMITYJIbCa, 3aKOH COXPaHEHHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXpaHEHHUsI MacCOBOr0 4ucia, mocTyiaTel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHMIlbl, OO0JIacTH)
MIPUMEHUMOCTH;

OTIPEJICIIATH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISi IPOBOHHUKA
C TOKOM, CHJIbI AMriepa u cuiibl JIopeHIa;

CTPOUTh W ONHCHIBATH H300paKEHHE, CO3/1aBaeMOE IUIOCKUM 3EpKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI T10 HCCIEAOBAHUIO (U3MUCCKUX SBICHUU W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM: TMPU STOM
dbopmyIHMpoBaTh IPOOIEMY/3aa9y U THIIOTE3Y y4eOHOTo KCIIepUMEHTa, COOUPAThH
YCTaHOBKY M3 MPEI0KEHHOTO 000pyI0BaHUS, IPOBOIUTH ONBIT M (POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBJISATH MPSIMbIC U KOCBEHHbIE M3MEpPEHUsI GU3HUECKUX BEJIMYWH, TPU
TOM BBIOMpaTh ONTUMAJIbHBIA CIMOCOO W3MEPEHUS W HCIOJIh30BaTh WU3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PM3MUYECKUX BEIMYMH C UCMOJIE30BaHUEM TIPSIMBIX
U3MEPEHHI: MPH ATOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUpPOBATH PpE3yIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIUYHH B BHUJIE TaONHIl W TpaduUKoOB,
JieaTh BBIBOJIBI 10 PE3YJIbTaTaM MCCIICIOBAHUS;

co0Jro1aTh MpaBuiaa 0€30MacHOTO TpyJa MpPH MPOBEICHUM UCCIICIOBAHUI B
pamMKax y4eOHOTO OJKCIEPUMEHTa, Y4YeOHO-MCCIEAOBATEIbCKON H TMPOCKTHOMN
JESITEIbHOCTH C HCIIOJIb30BAaHHEM HM3MEPUTEIBHBIX YCTPOWUCTB W J1a00paTOPHOTO
000pyI0BaHUS;

pemath pacu€THbIE 3a7a4d C SBHO 3aJaHHOW (PU3WYECKOW MOJIEINbIO,
UCTIONB3YS (hr3MUecKne 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa9u
BBIOMPATh (PU3NYECKYIO MOJIENb, BBIACIATh (QU3MUECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOoaUMbIE NJisi €€ pElIeHHs, MPOBOJIUTh PAacu€Thl U OIEHWBATh PEATHHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



pelaTh KaueCTBEHHBIC 3aa9H: BHICTPAUBATh JIOTHYSCKU HEMPOTUBOPCUHBYIO
IICTIOYKY PACCYXJICHUI C OMOpOil Ha W3ydeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHUS;

UCTIOJIh30BaTh IPU PEIICHUHN YIeOHBIX 3a]1a4 COBPEMEHHbIC HHPOPMAITHOHHBIC
TEXHOJIOTHH JUUIS TIOUCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIIMA U TIPEICTABICHHS
y4eOHON W Hay4HO-TIOMYJIAPHOHW WH(MOpMAIUKM, TOJYYCHHON U3 Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATH MMOJIydaeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAIIUH, NPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3iMyaTh YCIOBHS MX 0€30IaCHOTO MCIOJB30BaHUS B TIOBCEIHEBHOM
KHU3HU,

IPUBOJIUTH PUMEPHI BKJIa/1a POCCUICKHUX U 3apYOCIKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TCOPETHYCSCKUE 3HAHUS 110 (PU3HMKE B IIOBCEAHEBHOM KU3HU JIJIS
oOecrniedyeHrss 0€30MacHOCTH TpU OOpalieHud ¢ TpUOOpaMu M TEXHUYCCKUMH
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOJIFOJICHUST HOPM DKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJIE;

paboTaTh B TpYIIE C BBIIOJHEHUEM pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIBL, PAMOHAIBHO PACIPEACIATh OOS3aHHOCTH M
TUTAHUPOBATh JICATEIHPHOCTh B HECTAHJAPTHBIX CHTYAIlUSIX, aJlcKBaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YIYaCTHUKOB I'PYIIIBI B PEIICHUE pACCMATPUBAEMOM TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acos BHbI eSITeIbHOCTH
JJIeKTPOHHbIE 00y4aIoIIUXCHA Cy4eTOM
HaumenoBanue .
Ne (undposbie) padoyeiinmporpamMmbl
pasjiesioB " Konrpoabuble IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE BOCIIMTAHUA
TeM padoThI padoThI
pecypcsl
NMPOrpamMmbl
Paznen 1. ®DU3UKA U METOIbI HAYUYHOI'O IO3HAHUSA
becena 0 LUEHHOCTHOMOTHOLIEHWUN
K
focypapCTBEHHBIM CMMBOIAM,
DOCTUMKEHWUAM POCCUMCKMUX YUEHDBIX
BO61aCTV GU3UKM U TEXHUKMN.
PaboTa B rpynne no noArotoBke
KOPOTKMX coobLeHunin
®usnka 1 METOBI bubmuorexa [JOK P H

1.1 2 0 0
HAY4YHOT'O O3HAHUS

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

0 Ponn 1 mecTe GU3MKKU B HayKe U B
npaKkTU4eckom
[eATeNbHOCTU NoAei

Hroro no pazneny 2

Paznen 2. MEXAHUKA

2.1 Kunematuka 5 0 0

bubmuorexa [JOK

[unckyccns 06



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

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

WMHTEepecax K pas/IMyHbIM chepam
npodeccMoHaNbHOMN AeATEeNbHOCTH, B
TOM YmC/e CBA3AaHHbIM C GU3MKON U
TEXHWKOW, YMEeHWe coBepLlaTb
0CO3HaHHbIN BblboOp ByayLen
npodeccmn npeannsosbiBaTb
COBCTBEHHbIE KU3HEHHbIE NAaHbl.
O6bsAcHeHME OCHOBHbIX
NPUHLMMNOB AEeNCTBUS

TEXHUYECKUX YCTPOMUCTB, TaKMX

KaK: CMaoMeTp, UenHble U
pemMéHHble nepeaaym

OBUXKEHUA; N YCNOBUIA UX
6e30MacHOro NcrnoabL30BaHNA B
NMOBCEAHEBHOM XU3HW.

2.2

JnHamuka

bu6nunorexa [IOK
https://m.edsoo.ru/7f41bf72

becepa 06 0CO3HaHMEeNNYHOro
BKNada B NOCTpoeHUe



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

ycToiumsoro byayuiero. O6bAcHeHME
OCHOBHbIXMPUHLMMNOB AeNCTBUA
NOALWMNHUKOB U UX NPAKTUYECKOTO
npumeHeHna. O6bACHEHWE
OBVXKEHUA NCKYCCTBEHHbIX CNYTHUKOB

2.3

3aKOHEBI COXpPAHCHUS B
MCXAaHHUKEC

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

[Ounanor 06 oco3HaHWe LeHHOCTU
Hay4YHOW AeATeNbHOCTH,
rOTOBHOCTb B NPOLLECCE U3YyYEeHUA
bU3MKM OCyLLEecTBAATL MPOEKTHYIO
N nccnefoBaTeNbCKyo
[eATeNbHOCTb UHANBUAYAIbHO U B
rpynne Mcnonb3osaHue npwu
NnoAroToBKe COObLEHNI O
NPUMEHEHMUM 3aKOHOB MEXaHWKM
COBpPEMEHHbIX MHOOPMALMOHHbIX
TeXHoNornm ans



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

NMOWUCKA, CTPYKTYPMUpPOBaHUA,
WMHTepnpeTauum 1
npeacrasaeHus Hpopmauymm,
KPUTUYECKMI aHaANU3
nosay4yaemoi nHGopmauymm
MpoBeaeHNEe KOCBEHHbIX
N3MepeHuin, nccnenoBaHnii
3aBMcuMmocTen pusnyecKkmx
BE/IMYMH, NPOBEpKa
npeaaoXeHHbIX

rmnores

Hroro o pazneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJAUHAMMUKA

Becepna 06 acteTnyeckoe
OTHOLLEHME K MMPY, BK/OYan
3CTETUKY Hay4YHOro TBOPYECTBa,
npucyLiero GnsnYeckor HayKe.
OCHOBBI MOJIEKYJISIPHO- bubnuoreka [JOK O6bACHEHME OCHOBHbIX MPUHLMMNOB

3.1
KUHETUYECKON TEOPUH https://m.edsoo.ru/7f41bf72 pelicTBuii TepmomeTpa



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

n 6apomeTpa 1 yCnoBUin nx
6€e30MNacHOro NCcNoAbL30BaHMA B
NOBCEAHEBHOM XKU3HW.
PacnosHaBaHue ¢$pm3nyeckmnx
ABNEHUIMB y4ebHbIX OnbITax U
OKpy:KatoLwen KnsHn:andoysus,
6pPOYHOBCKOE ABUMKEHME.

[unanor o roToBHOCTM U
CrnocobHOCTU K 06pa3oBaHuUto 1
camoobpasoBaHuto B ob61actu
OU3MKKN HA NPOTANKEHUM BCEN
U3HW. PelleHne pacyéTHbIX
3a/ay C ABHO 3a4aHHOM
¢dur3nyeckom moaenbtoc

3.9 OcHOBBI 10 bubnmnoreka [IOK MCMONb30BAaHNEM OCHOBHBbIX
TEPMOJINHAMUKHI https://m.edso0.ru/7f41bf72  3akoHoB 1 popmyn
MONEKYNSPHON GUSUKM U
TEPMOAVMHAMUKM
3.3 | ArperarHbie COCTOSHUS ) bubnnoreka [JOK Becesa 06 ocosHaHue



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

BeniecTtBa. Pa3oBrie
TIePEXOIbI

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

LEHHOCTW Hay4YHOM
OEeATeNbHOCTU, TOTOBHOCTb B
npouecce nsyyeHua Gusmkn
OCYLLECTBAATLMPOEKTHYIO U
nccnenoBaTebCKyio
AeATeNbHOCTb UHANBUAYANbHO U
B rpynne Micnonb3oBaHue
NHGOPMALMNOHHBIX TEXHONOTUNA
ON1A MOUCKA, CTPYKTYPUPOBaHUS,
WHTepnpeTauumn n
npeacrasaeHns nHpopmauymm
npv NOAroToBKe COObLWEHN O
NpPUMeHEHNN 3aKOHOB
MONEKYNSAPHOMN GUSUNKM U
TEPMOAMHAMMUKN B TEXHUKE

N TEXHOIOTUAX

Hroro no paszneny

24

Paznen 4. JJIEKTPOANHAMUKA

4.1

OnexTpocTaThKa

10

bu6nunorexa [IOK

[unckyccma o6 nHTepec



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

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

K pa3nnyHbim chepam
npodeccnoHanbHOM
OeATeNbHOCTU, B TOM Ynce
CBA3AHHbIM C GU3NKOM U
TEXHUKOW, yMeHMe COBepLIaTb
0CO3HaHHbIN BblboOp ByayLen
npodeccun 1 peann3osbIBaTb
cobCcTBEHHbIE KU3HEHHbIe NAaHbI.
MN3yyeHne NpUHUMNOB AeNCTBUA
3NEKTPOCKOMa, 3N1EKTPOMETPA,
KoHAeHcaTopa. N3yveHune
NPUHLUMMNOB AEUCTBUA U YCIOBUMN
6e30nacHOro NPUMeHeHUA B
NPaKTUYECKOM KU3HW,
KOMMPOBA/IbHOro annapara,
CTPYMHOro npuHTepa.
PaccmoTpeHune pusnyeckux
OCHOBAHWM 3/1EKTPOCTATUYECKON
3aLWMTbI U 3a3eM/IEHMUSA
anekTponpubopos



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

4.2 o
TTocTosHHEBINI

Ounanor o cdpopmmpoBaHHOCTH
3KO/IOTMYECKOM KYNbTypbl,
0CO3HaHMernobanbHoOro
XapaKTepa 3KON0rMYECKUX
npobaem.

PacnosHaBaHue PpUsnyeckmx

ANEKTPUICCKUI TOK. 12 bubmmotexa IIOK ABNEHMI B y4eBHbIX ONbITax 1
Toku B pasnyHbIX https://m.edsoo.ru/7f41bf72 OKpyKatowen KunsHu:
cpenax 3/71eKTPUYECKanNpPoBOANMOCTb,
TennoBoe, CBETOBOE,
XMmmn4yeckoe, marHuTHoe
[encTBMA TOKa
Hroro no pazneny 22
PeszepBHOe Bpemst 2
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOT'PAMME



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

11 KIIACC

KoaunuyecTBO 4acoB

Bunasl gesrensHocTH

HaumenoBanue ICKTPORHbIC o
Ne (uudposBbie) ODYHAIOTHXCA ©
paszieon " Konrpoabusbie| IIpakTuyeckue yueToM paboueit
n/n Tent Bcero paGoTh! paGoTh! oGpasoBaTejbHbIe
pecypesI POrpamMMBbl
IporpamMmai BOCHHUTAHUS
Paznen 1. 3JIEKTPOANHAMUKA
becena 06 oco3nanue
LIEHHOCTH  HAy4HOH
JIEATEIIbHOCTH,
TOTOBHOCTH B
Mpouecce  M3yYEHHUS
bu3uKu
OCYILIECTBIIATH
MPOCKTHYIO U
HCCIIEIOBATEIbCKYIO
JIEATEIbHOCTD
MarHuTHoOe 1oiJIe€. HHAMBHAYAIILIO H B
1.1 DIIeKTpOMarHUTHAas 11 1 3 bubmorera I{OK TPYIe. HpOBe,HeHHe
— https://m.edsoo.ru/7f41c97c| IKCICPUMCHTA!

M3y4eHUE MarHUTHOTO
TIOJISIKATYIIIKHU C
TOKOM; UCCIIEZIOBAHUE
JEUCTBUSA
TTOCTOSTHHOTO
MarHuTa Ha pPaMmKy ¢
TOKOM; HCCJICIOBAaHUE
SIBJICHUS
3JIEKTPOMArHUTHOMN



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

WHTYKITUH.

Hroro no pazaeny

11

Pazgen 2. KOJIEBAHUSA U BOJIHbBI

Mexannueckue 1
2.1 3JEKTPOMArHUTHBIE
KOJIEOaHU

bu6nmmorexa [JOK
https://m.edsoo.ru/7f41c97c

Juckyccus 00 uHTEpEC
K pa3iIM4YHBIM cdepam
poheCCUOHATBHON
JeSITEIIBHOCTH, B TOM
Yucle  CBS3aHHBIM  C
(hM3UKON 1 TEXHUKOM,
YMEHHE COBepIIaTh
OCO3HaHHBIN BEIOOp
Oyayuieit npodeccuu u
peanu30BLIBATh
COOCTBEHHBIE
YKU3HCHHBIC TJIAHBI,
OOBscHEHHE IPUHITUIIOB
JEUCTBUA U YCIOBHIA
6e3011acHOr0 MPUMEHEHHS
ANEKTPHYECKOTO 3BOHKA,
reHeparopa MepeMeHHOT0
TOKa, TUHUU
Dnekrponepenad.

Mexanuyeckue u
2.2 JJIEKTPOMArHUTHBIE
BOJIHBI

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

Huckyccus o6 naTEpece
K pa3inyHbIM chepam
npoheCcCUOHANTBHOMN
JCATEIILHOCTH, B TOM
Yucie  CBSI3aHHBIM  C
(pU3MKOH M TEXHHUKOM,



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

YMEHHUE COBEpIIATH

OCO3HAHHBIN BBIOOD
Oynaymeit mpodeccuu n
peann30BHIBATH
CcOOCTBEHHBIC

’KU3HEHHBIE TUIaHBI;
OO0BsicHEHNE IPUHIINIIOB
JIEUCTBHUS U YCIOBUI
0€301acHOTO PUMEHEHHUS
MY3bIKaJIbHBIX
WHCTPYMEHTOB,
YIBTPa3ByKOBOM
JIUarHOCTHUKH

B TEXHUKE U MEIUIIUHE,
panapa,
pagroONpUEMHUKA,
TEJIEeBU30pa, AHTEHHBI,
tenepona, CBU-nieun.

2.3

OnTtuka

10

bu6mmoteka [{OK
https://m.edsoo.ru/7f41c97c

Becena 00 actetnyeckoe
OTHOLLUEHME K MUPY,
BK/1t0YAN 3CTETUKY
Hay4YHOro TBOPYECTBA,
npucyuiero ¢pmsmnyeckom
HayKe

PaccmoTpenue
MIpEAeIIoB
MPUMEHUMOCTH
FE€OMETPUYECKOM
ONTHKH.

PacnoznaBanue
(hM3NYECKUX SIBICHUH

B OIIBITAX U
OKpYXKaroIlen )KU3HU:
MPSMOJIMHENHOE



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

pacnpocTpaHeHHe
CBeTa, OTpaKEHHE,
HpeJIOMIICHHE,
uHTEpepeHLus,
TUdpakuus u
noNApu3aLLMA CBETa,
Ancnepcua ceeTa

Uroro no pazpeny

24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

3.1

OcHOBEI CHGHHaHBHOﬁ
TCOPHUH OTHOCHUTCIBHOCTH

bu6nmmorexa [JOK
https://m.edsoo.ru/7f41c97c

Bbecena 00 ocosHaHue
JINYHOTO BKNaja B
NoCTpOeHme yCTOMUYMBOrO
byayuwero

Pemrenne kauecTBEHHBIX
3a7a4

C OIOpoH Ha

W3yYeHHBIC

noctynatel CTO.
Hcnons3oBanue
WHPOPMAITMOHHBIX
TEXHOJIOTHUU JUIA

TTOMCKa,
CTPYKTYPHUPOBaHUS,
WHTEpIpETaIH U
MIPEACTABICHUS
nH(pOpMaIUH IPU
IMOJITOTOBKE COOOIIEHUH 0O
rpaHuIaX MPUMEHUMOCTH
KJIaCCHYECKOM

MeXaHUKKU n ocHoBax CTO

Hroro no paszneny



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

Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1

DIeMeHTHI KBAHTOBOU
OITUKU

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Huckyccus o
cbopMMpPOBAHHOCTH
MWPOBO33pEHNA,
COOTBETCTBYHOLLEIO
COBPEMEHHOMY YPOBH!O
pa3BUTUA PU3NYECKOM
HayKu

OOBsICHEHHE OCHOBHBIX
MNPUHIUIIOB I€UCTBUS
TEXHUYECKUX YCTPOUCTB,
TAKKUX KaK: GOTO3/IEMEHT,
doToAaTUMK, CONHEYHanA
6aTtapesn, ceeTogmog; u
ycnosuii ux 6esonacHoro
NPUMeHeHNs B
NPaKTUYECKOM KU3HU

4.2

Crpoenue atoma

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

Huckyccus o
cbopMMUPOBAHHOCTH
MWPOBO33PEHMUS,
COOTBETCTBYHOLLEIO
COBPEMEHHOMY YPOBHIO
pa3BUTUA PU3nYecKom
HayKu

Pemenne kauecTBEHHBIX

3amaq
C OTIOPO Ha U3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH
1 pU3NUECKHE

ABNIEHMA No Teme

«CTpoeHune aToman.



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

4.3

ATOMHOE A11pO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Huckyccus o
cbopMUpPOBAHHOCTH
MMPOBO33PEHUA,
COOTBETCTBYHOLLErO
COBPEMEHHOMY YPOBHIO
pa3BUTUA PU3NYECKOM
HayKu

N3yuenue

SICPHBIX CHJI,
SIIEPHBIX PEAKLIMI
CHHTE3a U

pacnana,
TEPMOSJIEPHOTO
CHHTE3a.

N3yuenue
HYKJIOHHO MOJiesin
snpa ['eitzenbepra-
WBanenxo.
OO0bsicHeHnE
YCTpOHCTBa U
MIPUMEHEHUS
JIO3UMETpa, KaMepbl
Bunbcona, saepHoro
peaxkTopa, aTOMHOU

OOMOBI.

Hroro no paszneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUH

N ACTPOOU3UKHN

5.1

DneMeHTHl aCTPOHOMUU U
acTpou3uku

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢c

Becena o rotosHOCTU 1
crnocobHoCcTU K
0bpaszoBaHuio U



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

CamMmoobpa3oBaHmio B
obnactv pU3MKK Ha
NPOTAMKEHUU BCEN KU3HU
IloaroroBka
coo0meHuli 00 3Tamax
Pa3BUTHSI aCTPOHOMHUH,
0 TIPUKIATHOM U
MHPOBO33PEHIECKOM
3HAUYCHUU ACTPOHOMHH,
0 METOJaX MOTYICHUS
Hay4YHBIX
ACTPOHOMHUYECKUX
3HAHUM, OTKPBITUSIX B
COBPEMEHHOM
ACTPOHOMUH.
N3yuenue
COBPEMEHHBIX
MPEJICTaBIICHUN O
MIPOUCXOKIACHUH U
sBojroruu CoJiHIIA |
3BE3I.

Wroro no pazneny 7

Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O06o0061maroee 4
MOBTOPEHUE

bu6mmotexa [IOK
https://m.edsoo.ru/7f41c97¢c

Huckycens o
IOIEHHOCTHOM OTHOIIICHHE
K IroCy1apCTBEHHBIM
CHUMBOJIaM,
JOCTIKEHHUSIM
POCCHUICKUX YYEHBIX B
obnacT GU3MKH U
TEXHHKH.



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

VYyactue B JUCKYyCCUH

0 ponu GU3UKH U
aCTPOHOMUM B
pasnu4HbIX chepax
JIeSATEIbHOCTH

YeloBeKa.

[MoaroroBka cooduieHuit o
MecTe pu3ndeckoi
KapTHUHBI MUPA B PATY
COBPEMEHHBIX
MpECTaBICHUI

0 TIPUPOJE.

BbinonHeHue yuebHbIx
33JaHUN,
AEMOHCTPUPYIOLLMX
OCBOEHME OCHOBHbIX
NMOHATUI, GU3NYECKMX
BE/IMYMH N 3aKOHOB Kypca
¢u3nkn 10-11 knaccos

Hroro no pasaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I1O [TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» ®usuka, 10 kinacc/ I'eaaenmreitn JI.3., bynarosa A.A., Kopuunses 1.H.,
Komkuna A.B., O01mecTBo ¢ orpaHi4eHHON OTBETCTBEHHOCTHI0 «bBUHOM.
JlabopaTopus 3HaHMI; AKITMOHEpHOE 0011ecTBO «M3AaTeNBCTBO
«lIpocsenienne»

» ®usuka, 11 knacc/ I'eaaenmreitn JI.3., bynatosa A.A., Kopaunses 1.H.,
Komkuna A.B., O6miecTBo ¢ orpaHndeHHoi oTBeTcTBeHHOCThI0 « BUHOM.
JlabopaTopus 3HaHMI»; AKITMOHEpHOE 0011ecTBO «M3AaTeNbCTBO

«ITpocBenieHue»

METOINYECKHUE MATEPHUAJIBI JIJISd YUUTEJISA
®dusuka. ['otopumcs k EI'D. MaTtepuaisl 715 SKCIIPecC-TIOATOTOBKH: y4eOHO-
Meroaudeckoe rnmocooue I'eanenmreitn JI.3., bymatora A.A., Kopuunbser 1.H.,

Komknua A.B.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/

https://phys-eqe.sdamgia.ru/

https://fipi.ru/ege

https://infourok.ru/
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