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IHOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o (pusmke 6a30BOr0 ypOBHS Ha YPOBHE CpETHETO 00IIero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHO# Tporpammel, npeacraBieHHbIX B PI'OC COO, a Takke ¢ yudéTrom
dbenepanbHOl paboyeit mporpaMMbl BOCIUTaAHUS U KOHUEMIIUU MTPENoIaBaHus y4eOHOTro
npeamera «®Puszukay B o0pa3zoBaresbHBIX opraHuzamnusax Poccuiickoir denepanuu,
peann3yronmx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

ConeprkaHue mporpamMmsl 1o pU3KUKE HAMpPaBIIEHO HA OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTWHBI Mupa oOyuarommxcs 10-11 kmaccoB mpu oOydeHUH HX (PUHKE
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-ACSITENBHOCTHOTO monaxona. IIporpamma
no ¢uzuke coorBercTByeT TpeboBaHusiM OI'OC COO k miaHUPYEeMbIM JIMYHOCTHBIM,
NpPEAMETHBIM U METalmpeAMETHBIM pe3yJbTaraM oOOy4YeHHUs, a TaKXKe YYUTHIBAET
HEOOXOJMMOCTh pEAIM3alUM  MEXKIPEIMETHBIX CBsi3e (UMK C €CTECTBEHHO-
HAyYHBIMU Y4YEOHBIMH TIpeAMeTamMu. B Hell ompenenstorcs OCHOBHBIC IENH WM3YUYCHUS
GU3MKM Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHUs, IUIAHUPYEMBIE pE3yIbTaThl
OCBOCHHMsI Kypca (U3HMKHU: JTUYHOCTHBIC, METalpeIMETHbIE, IpeIMeTHbIEe (Ha 0a30BOM
YpOBHE).

[Iporpamma mno ¢u3MKe BKIIOYAECT:

IJIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (hU3MKM Ha 0a30BOM YpOBHE, B TOM
YHCJIe IPEAMETHBIC PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

coziepkaHue yueOHoro npeamera « Du3nkay 1o rojgam 00ydeHus.

[Iporpamma 1o ¢u3Mke MOXKET OBITh HCIOJIb30BaHA YYHUTENISAMH KaK OCHOBa IS
cocTaBiieHHs] cBoux paboumx mporpamm. Ilpu paszpaborke paboueil mporpamMmbl B
TEMaTUYECKOM TUTAHUPOBAHUU JOJDKHBI OBITh YUYTEHBI BO3MOXKHOCTH HCIIOIB30BaHUS
ANEKTPOHHBIX  (IUGPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIOMIUXCS  Y4eOHO-
METOIMYECKUMHU MaTepuaiaMu (MyIbTUMEIUMHBIE POTPAMMBI, JJIEKTPOHHBIE YICOHUKUH
3aJIaYHUKH, DJICKTPOHHBIE OWONHMOTEKH, BUPTyaJbHbIE JA0OpATOpUM, UTPOBBIC
IpOrpaMMBbl, KOJUIEKIUK IHQPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), pPEATH3YIOIIUMU
TUIAKTHYECKAEC BO3MOXXHOCTH WH(POPMAITMOHHO-KOMMYHUKAITHOHHBIX ~ TEXHOJIOTHH,
CoJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIHCTBY 00 00pa30BaHUU.

[Iporpamma 10 (hU3MKE HE CKOBBIBAET TBOPYCCKYIO WHUIIMATHUBY YUYUTEICH W
IPEIOCTABISET BO3MOXKHOCTh JUISI pean3alliil Pa3IUYHBIX METOIUYECKUX TOIX00B
K OpraHu3auuu oOydeHHs (PU3MKe TpH YCIOBUM COXPAHEHHUs 00S3aTeIbHOM YacTu
CoZIepKaHus Kypca.

dwu3uka Kak Hayka 0 HanOoJiee O0IIMX 3aKOHAX MPHUPOJIBI, BHICTYIIAs B KAUECTBE
yueOHOro TpeaMeTa B IIKOJIe, BHOCUT CYIICCTBCHHBIH BKJIAaJ B CHCTEMYy 3HAHHA
00 okpyxatomeM wmupe. IlkompHbIE Kypc QU3MKH — cHUCTeMOOOpa3yromun
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX TTPEIMETOB, ITOCKOJIBKY (PHM3NYECKHUE 3aKOHBI JICKAT
B OCHOBE TPOIIECCOB U SIBJICHUM, U3y4aeMbIX XUMUEH, Onosoruei, Gpru3ndaeckoi
reorpagueii U aCTPOHOMUEH.



Hcnonp30BaHne ¥ aKTUBHOE MpUMEHEHHE (U3MUECKUX 3HAHUN OIpenessier
XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe SHEPreTUKU, TPaHCHOoPTa,
OCBOEHHSI KOCMOCA, TIOJyYEHHs HOBBIX MAaTEpUAJIOBC 3aJJaHHBIMA CBOMCTBAMHU U
apyrux. W3ydeHune (QuU3MKM BHOCUT OCHOBHOM BKJaja B dopmupoBanue
€CTECTBEHHO-HAYYHOU KAPTUHBI Mupa oOyuaronmxcs, B (OpMUPOBAHUE
YMEHHM TPUMEHSITh HAyYHbI METOJA TMO3HAHUS TPU BBHIMOJIHEHUH HWMH Y4eOHBIX
WCCIICIOBAHUM.

B ocHOBY Kypca ¢pu3uku Juist ypOBHS CpeIHEro o0Iero 00pa3oBaHus MOJIOKEH P
UJei, KOTOPbIE MO’KHO pAaCCMaTPUBATh KAK MPUHIUIIBI €r0 IOCTPOSHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEpUICHHBIM, OH COACPKHUT MaTepuan M3 BCEX pa3/eloB (U3MKH, BKIIOYAET Kak
BOMPOCHI KITACCHUECKOH, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuszayuu. B cOOTBETCTBUM ¢ HEW MaTepHall Kypca GU3UKU 00bEIUHEH
BOKpYr (u3nueckux teopuil. Benymmm B Kypce saBisgercss (HOpMUPOBAHUE
MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzauus nOpeanojaraeT HCIoJIb30BaHHUE
rYMaHUTApHOTO NMOTEHLMaNa PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIECTBAa, a TakXe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU IIPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3MKu mpenosiaracT 3HAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonozuzayuu peanusyercs HoCpeCTBOM BBEICHUS 3JIEMEHTOB COACPKAHMS,
MOCBSALIEHHBIX SKOJOTMYECKUM Npo0ieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI
C pa3BUTHEM TEXHHMKHU W TEXHOJIOTHM, a Takke 0OCYKIeHUusl MpoOdieM paluoHaIbHOIO
PUPOAOTIOIB30BAHUS U SKOJIOTUYECKON O€30aCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (QHU3MKH Ha YpPOBHE CPEAHEro OOUIEero
oOpa3zoBaHus SBISIIOTCA  (pu3myeckue Teopun (PopMUpOBaHUE NPECTABICHUN
O CTPYKTYpe MOCTPOCHMs (PU3NUYECKON TeOopuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJACTABICHUSAX O MPUPOJE, FPAHUIAX MPUMEHUMOCTU
TEOPH, ISl OTIMUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJIEHUHN U MPOLIECCOB).

CucTeMHO-IesTEeNbHOCTHBIN MOAXO0/ B Kypce (PU3MKH peau3yeTcsl MPexJIie BCEro
3a CYET OpraHU3alMK SKCIEPUMEHTAILHON AeSTENbHOCTU 00yyatomuxcs. Jis 6a30Boro
YPOBHS Kypca (U3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPATOPHBIX pabOT, KOTOPbIE B MporpaMMe 1o (pu3nKe 00beAMHEHBI
B OOIIMI CIIMCOK YYEHUYECKHUX MPAaKTUUECKUX padboT. Brinenenue B ykazaHHOM IepeuHe
7a0b0paTOpHBIX pabOT, MNPOBOAUMBIX JUII KOHTPOJISI M OUEHKH, OCYIIECTBISETCS
y4acTHHKaMU 00pa3oBaTeIbHOTO MPOIEcca UCXOs U3 OCOOCHHOCTEH MIaHUPOBAHUS U
ocHamieHus kabunera ¢puszuku. [Ipu s3ToM obecrieunBaeTCsi OBIaeHUE 00yUaAIOIIUMUCS
YMEHUSIMU  NPOBOAWTH KOCBEHHbIE W3MEPEHMS, MCCIEIOBAaHUS 3aBHCHUMOCTEU
(du3nYeCKUX BETUYHUH U IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEATI0KEHHBIX TUIIOTE3.



bonbiioe BHHMaHue yAenseTcs PEHIeHHIO Pacu€THBIX M KAaYeCTBEHHBIX 3a/ad.
[Tpu 3TOM 1711 pacu€THBIX 3aad NPUOPUTETOM SIBISIOTCSA 33JaYd C SIBHO 3aJaHHOMN
bu3nueckol  MOJENbIO, TO3BOJISIONIME NPUMEHSATh  W3YYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO pasjiena Kypca, Tak U MHTETPUPYS 3HAHUS U3 Pa3HBIX
pasnenoB. [ KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a7aHusl HA OObSICHEHHE
NpOoTeKaHusl (PU3NYECKUX SIBJICHUI U MPOIIECCOB B OKPY’KAIOMIEH >KU3HH, TpeOyromne
BbIOOpa PU3NYECKON MOJCIIHU JJISI CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBaHuamu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
o0ecreyeHunro yueOHoro mporecca 0a30Bbli ypOBEHb Kypca (PU3UKHU HA YPOBHE CPETHETO
oO1ero 00pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBHUSX MPEIMETHOTO KaOMHETa (U3UKU
WIM B YCJIOBUAX MHTETPUPOBAHHOTO KAaOWHETa MPEIMETOB ECTECTBEHHO-HAYYHOTO
nukia. B kabuHeTe Gu3MKU JOKHO OBITH HEOOXOAMMOE J1abopaTOpHOE 000PYI0BaHHE
JUTSL BBITIOJTHEHHSI YKa3aHHBIX B MporpaMMe 10 (PHU3MKE YUEHWUYECKHX MPAKTHICCKUX
paboT U IEMOHCTPAIIMIOHHOE 000pYI0BaHHE.

JIeMOHCTpallMOHHOE 000pYyA0BaHUE (POPMHUPYETCSI B COOTBETCTBUU C HMPUHLIUIIOM
MUHUMAJIbHON JOCTaTOYHOCTH M OOECIEYMBAET TMOCTAHOBKY IEPEUHCICHHBIX
B IporpamMme mno (U3MKe KIIOUEBBIX JIEMOHCTPAIMi JJisi MCCIEIOBAHUS H3y4aeMbIX
SIBJICHUH U MPOIIECCOB, SMIUPHUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKIX
IIPUMEHECHUM.

JlabopatopHoe oOOpyJaoBaHME [IJII YYCHMUECKHUX  MPAKTUUYECKUX  paboT
(dopMupyeTcs B BUJ€ TEMAaTUYECKUX KOMIUIEKTOB U 00ecreunBaeTcs B pacuéTe 0JJHOTO
KOMILJIEKTa Ha JBYX OOydJamommxcs. TemMaTH4ecKue KOMIUIEKTHhI JIabopaTOpHOIro
000pyTOBaHMsI AOKHBI OBITH MOCTPOCHBI HA KOMIIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX
U UUPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIEC
M (ppOBBIX TabOpaTOpPUil.

OCHOBHBIMH LIETISIMA  M3Yy4eHHS (u3uku B 0O0IIeM 00pa30oBaHUU  SBIISIFOTCS:

dopMupoBaHre MHTEpEca M CTPEMIICHUs OOYYaIOIIUXCS K HAYYHOMY HM3YUYCHHUIO
MIPUPOJIBI, PA3BUTUE UX MHTEJUIEKTYAIBbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM MeETOJe TNO3HaHWs U (OPMHUPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOUIUM SIBJICHUSIM;

(opMHpOBaHWE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHHUS OCHOB
CTPOEHMSI MAaTEPUH U (PyHAAMEHTAJIbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHue yMEHUN OOBSICHSATH SIBICHHUS C MCIOJIb30BAaHUEM (HDU3UUECKUX
3HAaHUU U HAYYHBIX IOKA3aTEeIbCTB;

(dopMupoBaHHE TMpPENCTaBICHUA O POAM (PUIMKU JJS Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHne HSTHX Leded o0ecrneynmBaeTCsl pELICHUEM CIEAYIOIUX 3ajad
B IIpOLIECCE U3YUYEHUs Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

MpUOOpPETEHUE CHUCTEMBbl 3HAHUK 00 O00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHSX, BKJIIOYAsi MEXAaHUKY, MOJEKYJISAPHYIO (U3HKY, DJICKTPOIUHAMHUKY,
KBaHTOBYIO (PU3HKY U AJIIEMEHTHI aCTPOPU3UKH;



dopMupoOBaHHE YMEHUN MPUMEHITh TCOPSTHUSCKHUE 3HAHHS IS OOBSICHCHHS
GU3MYECKUX SBICHUH B TPHUPOAEC M JUIS TNPUHATHS MPAKTHYCCKUX PEIICHHNA
B TIOBCETHEBHOW JKU3HU;

OCBOGHHE CIOCOOOB pEIICHHS Pa3IUYHBIX 3a7ad C SBHO 3aJlaHHOW (PU3NUICCKON
MOJIEJIbIO, 3324, TIOPa3yMEBAOIINX CAMOCTOSTEILHOE Co3anne (PU3NIEeCKON MOJIENH,
aJICKBaTHOW YCIIOBUSM 3a]1a4H;

MOHMMaHHe (PU3HYECKUX OCHOB U IIPHHIIAITOB JICHCTBUS TEXHUUYCCKUX YCTPONCTB H
TEXHOJIOTHUECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHNEC METOJAMH CaMOCTOSITCIIBHOTO IUTAHUPOBAHHMS W NPOBEICHUS
(GU3MYECKUX IKCIIEPUMEHTOB, aHAIN3a W WHTEPIIPETalud HHPOPMAIUH, OMPEACIICHUS
JIOCTOBEPHOCTH TIOJTyYCHHOTO Pe3ysIbTaTa;

CO3/JIaHMe YCJIOBHW JUIS Pa3BUTHUSA YMEHHH IPOEKTHO-HCCIIEI0BATEIIBCKOM,
TBOPUYECKOH JIeATEITHHOCTH.

Ha wusydenue ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpaszoBanus orBoauTcs 136 wacoB: B 10 kimacce — 68 wacoB (2 waca B Hemeno),
B 11 kiacce — 68 yacoB (2 yaca B HECIIO).



COAEPXKXAHUE OBYUEHUA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'0 MIO3HAHUSA

®usuka — Hayka O npupoje. Haydnple METOIBI MO3HAHUS OKPYKAIOWIETO MUPA.
Pounb skcnieprMenTa 1 TEOpUH B MPOLIECCE MO3HAHUS MPUPOIbl. DKCTIEPUMEHT B (PUBHKE.

MopaenupoBanue (QU3NYECKUX SBJIEHUN U mpoueccoB. HayuHble runoressl.
dusnueckre 3aKOHbI U TEOPUHU. ['paHMIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponb u mecto ¢pusuku B HOpMHUPOBAHHHM COBPEMEHHOW HAay4YHOW KapTHHBI MHUpA,
B IIPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe 1BrkeHrne. OTHOCUTENBHOCTh MEXAaHUUECKOTO ABMKEHUS. Cucrtema
orcuéra. Tpaekropus.

[lepemenienue, CKOpoCTh (CpeaHssl CKOPOCTh, MTHOBEHHAs: CKOPOCTh) U YCKOPEHUE
MaTepUaJIbHON TOYKH, UX ITPOEKIMU HA OCH CUCTEMBI KOOpaAnHAT. Clio)KeHHe
IIEPEMEIIEHUH U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPAMOJIMHEIHOE nBMKeHue. ['paduku
3aBUCUMOCTH KOOPANHAT, CKOPOCTH, YCKOPEHUS, IIYTH U NIEPEMELICHUS MaTepUAIbHON
TOYKHU OT BPEMEHH.

CBobOosHOE TajzieHre. Y CKOpeHre CBOOOTHOTO TTaICHHUS.

KpuBonuneinnoe nBumxeHue. [[BHKeHHME MaTEpUATIBbHONM TOYKM IO OKPYXKHOCTH
C IMOCTOSIHHOW IO MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JMHEWHAS! CKOPOCTh. [lepron
U yacToTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOpEHHE.

TexHruecKkue ycTpoicTBa U MPAKTHYECKOE MPUMEHEHHUE: CIIUIOMETD, JBUKEHUE
CHapsI10B, LEITHBIE U PEMEHHBIE NIEPEIAUU.

Jlemoncmpayuu

Mopenb cucTeMBbl OTCU€Ta, WUIIOCTpAlUsl KUHEMAaTHYECKUX XapaKTepUCTHUK
JBAKEHUS.

[IpeoOpa3oBaHue ABMKEHUHN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyX€e U B pa3pexEHHOM MPOCTPAHCTBE.

HaGmronenne nBMXKeHUs Tena, OpOIIEHHOTO MO YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HamnpaBnenue ckopoCcTH npu ABUKEHUH 110 OKPYKHOCTH.



Yyenuueckuii axcnepumenm, nabopamopmsie pabomsi

N3ydenne HepaBHOMEPHOIO IBMKEHUS C LIEJIBIO ONPEACIIEHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne  COOTHOIIEHUS MEXAY  IYTAMH, HPOHUIACHHBIMU  TEJIOM
3a [I0CJIeI0BATEIbHbIC PABHBIE IIPOMEKYTKU BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUYKEHUU
C HaYaJIbHOW CKOPOCTHIO, PABHOU HYIJIIO.

N3ydeHne NBMKEHUS [IAPUKA B BA3KOMN KUIKOCTH.

N3yuenue nBM>KeHMs TeIa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[TpuHuun otHOCUTEeNnbHOCTH ['anmuites. [lepBbiii 3akoH HeroTtona. UHEpunanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepnosuuuu cui. Bropoit 3akoH HproTona
JUIS MaTepUalIbHOM TOYKHU. Tpernii 3akoH Hpr0TOHA 1711 MaTeprabHbIX TOYEK.

3aKOH BCEMUPHOTO TAroTeHus. Cuia TsokecTu. [lepBas kocmMuyeckass CKOPOCTb.

Cuia ynipyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buabl Tpenus (mokosi, CKoabxkeHus, kaueHus ). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbXEHUS U cuia TpeHus nokos. Koagppuuuent tpenus. Cumna
COIPOTHUBIICHUSA IIPU JBUKEHUU Teja B )KUAKOCTU UIIU rase.

[ToctynaTenbHoe 1 BpalaTeabHOE IBUKEHUE aOCOTIOTHO TBEPIOTO TENA.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECUS
TBEPJOIO Tena.

TexHnyeckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHNE: TIOAIIUITHAKY, JBUKECHHE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHUE Macc B3aUMOAECHCTBYIOKX Tell. Bropoit 3akon HeroToHa.

N3mepenne cuit. Clio)keHHE CHIL

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOpMalIHH.

HesecomocTs. Bec Tena npu yCkOpeHHOM NMoabéMe U najgeHuu. CpaBHEHUE CUIT
TPEHUs OKOSI, KAYECHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenue aBmxKeHUs1 OpycKa 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH CUJ YNPYrOCTH, BOZHUKAIOIIUX B

MpY>KWHE ¥ PE3MHOBOM 00pasIle, OT ux nedopmaruu.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TeNA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbc MaTepuanbHON TOYKH (T€Ja), CHCTEMbl MaTEpUANIbHBIX TOUYeK. Mimyiibe
CUJIbl 1 N3MEHEHUE UMITYJIbCA TeJA. 3aKOH COXPAHEHUS UMITyJIbca. PeakTnBHOE
JIBUKCHUE.



PabGora cribl. MOIIIHOCTE CHJIBL.
Kunernyeckas s3Heprusi MaTepualibHOM Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOU IHEPTUU.
[ToTennmansHas 3Heprus. [loTeHanbHas SHEprus ynpyro aepopMupoBaHHOM
npyxuHsbl. [loTeHnManbHas SHEPTUA Tela BOJIU3U OBEPXHOCTH 3eMJITH.
[ToTeHnmanbHbIe U HEMTOTEHITUATbHBIEC CUJIbL. CBSI3b pabOThl HEMOTEHIIUATBHBIX CHIT
C UBMEHEHHUEM MEXaHUYECKOU SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUH.
VYupyrue u Heynpyrue CTOJIKHOBEHMUS.
TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHUE: BOIOMET, KOTIED,
NPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu
3aKoH COXpaHEHUsI UMITyJibca. PeakTUBHOE ABUKEHHE.
[lepexoa MOTEHIIMATBHON YHEPTUHM B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul
N3yuyenune abCOMOTHO HEYNPYTOIO yAapa ¢ MOMOIIBIO IBYX OJTMHAKOBBIX HUTSHBIX
MasTHUKOB.
WccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHUYECKOU SHEPTUu Teja Ha
MIPUMEPE PACTKEHUS] PE3UHOBOTO JKT'YTa.

Pasznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYECKOU meopuu
OCHOBHBI€ MMOJI0KEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE
obocHoBanue. bpoynosckoe asuxenue. Juddysus. Xapakrep ABHKCHUS U
B3aMMOJICHCTBUS YaCTUIl BellecTBa. MOAENn CTpOEHHUS Ta30B, )KUAKOCTEN U
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojienel. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [TocTtositHHas ABoraapo.
Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. lllkana remneparyp
Lenscus.
Mogens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM
TEOPUU UJICATHHOTO ra3a. AOCONIOTHAS TEMIIepaTypa Kak Mepa cpeaHei
KHMHETUYECKOW SHEPrUM TEIJIOBOTO JBMKEHUs yacTul rasa. [llkana remneparyp
KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHne MeHnneneeBa—Knaneiipona. 3akoH
Janerona. HM3ompoueccsl B UI€aIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBieHne U30MPOIIECCOB: U30TEpPMa, U30X0Pa,
n3o0apa.
TexHuueckue ycTpoicTBa ¥ MPaKTHYECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu
OnBITHI, I0Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE BellecTBa, (hoTorpaduu MOIEKy
OPraHUYECKUX COCIUHECHUN.
OmnbiTel 10 U dy3un KUAKOCTEN U ra30B. Moaeb OpPOYHOBCKOTO JBUKEHUS.
Mogens onbita llTepHa.
OnbIThI, I0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOICHCTBUSI.
Mogens, WILTIOCTPUPYIOIIas TPUPOTY AaBJICHHUS ra3a Ha CTEHKH COCY/Ia.
OnbITHI, WLTIOCTPUPYIOIINE YPABHEHNE COCTOSHUS UICATHHOTO Ta3a, U30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul



Omnpenenenre Macchl BO3yXa B KJIACCHON KOMHATe HAa OCHOBE U3MEPEHUN 00bEMa
KOMHATBI, TaBJICHUS U TEMIIEPATYPBI BO3yXa B HEM.
Hccnenoanne 3aBUCUMOCTH MEXKTY TTapaMeTpaMH COCTOSIHUS Pa3pExKEHHOIO rasa.
Tema 2. OcHogbl mepmoOUHAMUKU
TepmoanHaMuueckasi cucremMa. BHyTpeHHssI SJHEPTUsi TEpPMOJINHAMUYECKON
CUCTEMBI U cTIocoObI €€ n3MeHenus. KonmndyecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusl OAHOATOMHOIO UAECAIBHOTO ra3a. Buael Temionepenayu:
TEIUIONPOBOJAHOCTD, KOHBEKIINS, U3IyUYECHHE. Y IeJIbHAS TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIoTh NpH TEIoNepeaaye.
[Tonsitue 006 aguabatHoM mpoiiecce. [lepBblit 3akoH TepMoauHaMuKu. [IpumeHeHue
NEPBOro 3aKOHA TEPMOJIMHAMUKH K M3oIrpoiieccam. ['papudeckas nHTEpIpeTaius
paboTHI Ta3a.
Bropoii 3akon TepmoguHamMuku. HeoOpaTuMocTh MPOIIECCOB B MPUPO/IC.
TernoBble MamMHbL. [IpuHIUIIBL 1eHCTBHS TEIUIOBBIX MaluH. [IpeoOpa3zoBanus
SHEPrUM B TEIJIOBBIX MamnHaxX. KoapduuueHT none3Horo AeicTBys TEMI0BOM
mamuHbl. Hukin KapHo 1 ero ko3 puimeHt noyie3Horo AeMcTBus. DKOJIOTHUECKUE
po0JIEMbI TEIII0IHEPTETHKHY.
TexHnyeckre yCTporuCTBa U MPAKTUYECKOE IPUMEHEHNE: IBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOI XOJIOAWIbHHUK, KOHAUIIMOHED.
Jlemoncmpayuu
M3MeHeHre BHYTpEHHEHN 3HEpruu Tejla IpU COBEPILIEHUH paObOThL: BBUIET IPOOKU U3
OyTBUIKU O] AEMCTBUEM CKATOIO BO3yXa, HarpeBaHue 3(hupa B JaTyHHOU TpyOKe
nyTEM TpeHus (BUACOAEMOHCTPALINSA).
N3meHeHnne BHYTpEHHEH dHepTrun (TeMIiepaTyphl) Tea npu terionepenave. OnbIT
1o aAnadaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).
Mopaenu napoBoii TypOUHBI, IBUTaTeNsl BHyTPEHHETO CTOPAHMS], pEaKTUBHOTO
JBUTATEJIA.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepenue yaenpbHON TENI0EMKOCTH.

Tema 3. Azpecamnuvie cocmoanusn eeujecmea. Pazosvle nepexoovt

[TapooOpazoBanue u koHAeHcanus. Micnapenue u kurnenue. AOCOMIOTHAS U
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HacelmeHnHslii nap. Y genapHas Teriora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIEPATYPhl KUTICHUS OT TaBJICHUSI.

Teépnoe Teno. Kpucrammueckue u amopdHbIie Tesna. AHU30TPOIHS CBOMCTB
kpuctaiuioB. JKunkue kpucraiuisl. CoBpeMeHHble MaTepuanisl. [imaBienue u
KpUCTaJUTU3aIMsA. Y IeJbHasl TerioTa miasieHus. Cyoaumarnus.

YpaBHeHUE TEIIOBOTO OajaHca.

TexHu4eckre yCTporUCTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KJIOPUMETP, TEXHOJIOTUH TTOJTYYEHUs] COBPEMEHHBIX MaTEpUaJIOB, B TOM YHUCJIIE
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MMAPOB.

Kunenue npu noHMKEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAYKHOCTH.



HabutoieHne HarpeBaHus U IJIaBJIEHHS KPUCTAINIMYECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJIoB.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomul

W3mepeHne 0THOCUTENIBHOM BIaXXHOCTH BO3AYyXa.

Paznen 4. DnekTpoauHaMuKa
Tema 1. dnekmpocmamuka

DJeKTpu3anus Tel. JNEKTPUUECKUi 3apaa. J[Ba Buaa 3JIeKTPUUYECKHUX 3apsii0B.
[IpoBOAHUKH, TUDIEKTPUKHU U MOTYTPOBOJHUKHU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO
3apsna.

B3anmoneiictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37€KTpUUECKUI 3apsi.
DnekTpuueckoe nojie. Hanpsxk€HHOCTh 35iekTprudeckoro noiist. [IpuHuun cynepno3uuuu
ANEKTPUYECKUX MoJel. JInHNNU HanpssKEHHOCTH AJIEKTPUYECKOTO TOJIS.

Pabota cun sanexrpocratuueckoro noss. [lotrenuan. Pa3HOCTh MOTEHIIUAIIOB.
[IpOBOIHUKH U JUAJIEKTPUKH B DIIEKTPOCTATUUECKOM TToJI€. JIuaneKkTpudeckas
MPOHULIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHcatop. OIEeKTPOEMKOCTh IIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOTO KOHIEHCATopa.

TexHnyeckre ycTporucTBa U NPaKTHIECKOE IPUMEHEHHE: DIEKTPOCKOIL,
AIIEKTPOMETP, DIEKTPOCTATHUECKAs 3aIlMTa, 3236 MJICHHE JIEKTPOIPUOOPOB,
KOHJICHCATOp, KOIMPOBAJIBHBIN anmnapar, CTpPyHWHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIMII IEUCTBUS JJIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3AUTA.

JIMPAEKTPUKH B DJIEKTPOCTATUIECKOM TTOJIE.

3aBUCHUMOCTB AJIEKTPOEMKOCTH TJIOCKOTO KOHJIEHCATOpa OT IUIOIA/IU IUIACTHH,
PACCTOSIHUS MEXIY HUMH U TUDJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCaTopa.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl
N3mepeHnune 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwtii 21ekmpuyeckuii mok. Toxu 6 paznuunix cpeoax

DNEeKTPUYECKUNA TOK. Y CIOBHS CYIIECTBOBAHMS JIEKTPUUYECKOIO TOKA. MICTOUHMKH
tToka. Cuna Toka. [locTosHHBII TOK.

Hanpsikenune. 3akon OMa 1711 yyacTKa LETH.

DJIEKTPUYECKOE  CONPOTUBIICHHUE.  YIEIBbHOE  CONPOTUBIECHHUE  BEIIECTBA.
[TocnenoBaTenbHOE, MApAILIEIBHOE, CMEMIAHHOE COSIMHEHNE MPOBOIHUKOB.

Pabora anextpudeckoro Toka. 3akoH [[xoyns—JleHiia. MOIHOCTh 3JIEKTPUYECKOTO
TOKA.



DJIEKTPOJIBUXKYILIAsl CUJIA U BHYTPEHHEE COMPOTUBIICHUE MCTOYHUKA TOKA. 3aKOH
Owma a1 noHOM (3aMKHYTOM) anekTpuueckoi nenu. KopoTkoe 3aMbikaHue.

DneKTpoHHAsk TPOBOJUMOCTh TBEPABIX METAJIIIOB. 3AaBUCUMOCTb COITPOTHUBIICHUS
METaJUIOB OT TemrnepaTypbl. CBEpXIPOBOJUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U TPUMECHAS! TPOBOJIUMOCTh MOIYITPOBOJHUKOB.
CoiicTBa p—n-niepexona. [loxynpoBoAHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUN TOK B PACTBOPAX U PacIlIaBaXx 3JIEKTPOIUTOB. DJIEKTPOJIUTHYECKAS
JTUCCOLUALINS. DICKTPOIIU3.

DJIeKTpUYECKU TOK B Tra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSITEIbHBINA pa3ps.
Monnus. [Inazma.

TexHnyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP,
peocTaT, MICTOYHUKY TOKA, 3JIEKTPOHATPEBATEIbHbIE MPUOOPHI, JJIEKTPOOCBETUTEIBHBIC
npuOOpkI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN AHO, TEPMHUCTOPHI U
(OTOpE3UCTOPHI, MOITYIPOBOJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cruiibl TOKa U HalpsKEHMSL.

3aBUCUMOCTb COIPOTHUBIICHHUS LIWJIMHIPUYECKUX IPOBOIHUKOB OT JUITMHBI, IUIOIIA TN
IIONIEPEYHOT 0 CEYEHUS U MaTepHraa.

CMmelnaHHOE COEIMHEHNE IPOBOAHUKOB.

[Ipamoe  w3MepeHHe  INEKTpOABMKYIIEM cuibl. KopoTkoe — 3aMbIkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psia ¥ TpOBOAMMOCTD BO3AyXaA.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuu sxkcnepumenm, nabopamopuvie pabomul
W3ydeHne cMemanHOro COeTMHEHUS] PE3UCTOPOB.
N3mepenue 3eKTpoABIKYIIEH CUITBl MCTOYHHUKA TOKA M €T0 BHYTPEHHETO
COTPOTHUBJICHUSI.
HaOmnronenue snektpoiusa.



Me:xnpeaMeTHbIE CBSA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce OCyIIECTBISCTCS C YUETOM
COJZIeP KATEIIbHBIX MEKIIPEMETHBIX CBSI3€H C KypcaMu MaTeMaTHKU, OMOJIOTUN, XUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie noHsimusi, CBSI3aHHBIE C U3yYCHUEM METOJI0B HAYYHOT'O
MIO3HAHUS: SIBJICHUE, HAYYHBIN (PaKT, TUIIOTe3a, PU3NUecKas BeIMYMHA, 3aKOH, TCOPH,
HaOJIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJICITb, N3MEPCHHE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHUH, TuHEHHAs GyHKITUS, TTapadoJia,
runepOosa, ux rpaguKy U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIMH: CUHYC, KOCUHYC,
TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX
MPOEKIUK HA OCH KOOPJIMHAT, CIIOKEHHUE BEKTOPOB.

buonocusn: mexannueckoe IBMKEHUE B )KUBOU mipupoie, 1uddys3us, ocMoc,
TEIJTIO0OMEH KUBBIX OPTraHU3MOB (BHJIBI TEILIONEPEaadH, TEIUIOBOE PABHOBECHUE),
AIIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, )KUJIKOCTEN U ra30B,
AIEKTPUYECKUE CBOMCTBA METAIJIOB, AJIEKTPOJIUTHYECKAS TUCCOIMALIMS, TaTbBAaHUKA.

Teoepaghus: BnaxxHOCTB BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpazoBaHue ABUKEHUM C UCTIOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHUSI B TEXHUKE, MOJAMIMIHUKK, HCIOJb30BAHHWE 3aKOHA COXPAaHCHMS HUMITYJIbCca
B TeXHUKE (pakeTa, BOJOMET U ApYyrue), ABUraTeIb BHYTPEHHETO CrOpaHus, mapoBas
TypOHHa, OBITOBOM XOJOAMIBHUK, KOHIUIIMOHED, TEXHOJOTUH ITOTYYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKAs
3aIKTa, 3a3eMJICHUE JICKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIN IPHUHTED,
AJIEKTpOHArpeBaTEIbHbIC TPUOOPHI, JIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC
Pa3znen 4. DnekTpoauHAMUKA
Tema 3. Maznummnoe noe. IneKmMpoOMazHUMHAA UHOYKUUSA

ITocTossHHBIE MarHuThl. B3anMoeiicTBrE MMOCTOSIHHBIX MarHUTOB. MarHuTHoe
nosie. BekTtop MarauTHOM MHAYKUMHA. [I[puHIMI Cynepno3uiny MarHUTHBIX MOJIEH.
JInHMY MarHUTHOW MHAYKIMKU. KapTHa TMHUN MAarHUTHOW MHAYKIIUH TTOJISI TOCTOSIHHBIX
MarHuToB.

MarauTHoOE 1oJie NpoBOJIHUKA C TOKOM. KapThHa TMHUN MHIYKIIMA MAarHUTHOTO
OJIs1 AJIMHHOTO MPAMOTO TPOBOJHUKA M 3aMKHYTOT'O KOJIBIEBOTO MPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena. B3anmoaeicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOayJIb U HAITPABJICHUE.
Cuina Jlopenua, €€ MOIysib M HalpaBlieHHE. J[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJTHOM MarHUTHOM mnoJjie. Pabota cumsl Jlopenia.



SIBneHue 3JIEeKTPOMarHUTHOW MHAYKUUHU. IIOTOK BEkTOpa MAarHUTHOM WHIYKLIMH.
DIIEeKTPOABMKYILAS CUIIA MHIYKIMU. 3aKOH JIEKTPOMArHuTHON nHaAyKuuu Papanest.

BuxpeBoe  3iekTpudeckoe  Iojie.  DJEKTPOABMXKYIAs  CHIIA

MUHAYKIUUB IIPOBOJIHUKE, IBHKYIIEMCS IOCTYIIATEIBHO B OJHOPOJIHOM
MAarHATHOM IIOJIE.

IIpaBuio Jlenna.

NHnykTUBHOCTS. SIBIICHKE CaMOMHAYKIMHU. JEKTPOJBHKYIIAs cuia

CaMOMHIYKIIMH.

OHeprus MarHUTHOT'O TOJIL KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHnuecKkue ycTpocTBa U MPAKTUYECKOE IPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
AIIEKTPOMArHUTBI, 3JIEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnebIT Opcrena.

OTKIIOHEHHUE 2JIEKTPOHHOTO ITy4YKa MAarHUTHBIM IIOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O TTOJIA.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JlevictBue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBieHUE 3JIEKTPOMAarHUTHON WHIYKLUU.

[TpaBuno Jlenna.

3aBUCHUMOCTb JJICKTPOJABWKYIEW CHJIBI MHAYKUUA OT CKOPOCTHM HW3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3yueHne MarHuTHOIO OJIS KaTYIIKH C TOKOM.

Hccnenoanue AeMCTBUS NOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

HccenenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHIYKIUU.

Paznen 5. Koste6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumMHble KOAE0AHUA

Konebarenbhas cucrema. CBOOOHBIE MEXaHUYECKHE KoJieOaHus. ['apMoHrUecKue
kosnebanus. [lepuon, yactora, aMmmmutyna u (asza konedanuid. [Ipy>KMHHBINA MasTHUK.
MateMatnyeckuii MassTHUK. Y paBHEHUE TapMOHUYECKUX KoseOanuii. [IpeBparenue
HHEPTUU TIPU TAPMOHUYECKUX KOJICOAHHUSIX.

Konebarenbhblii KOHTYp. CBOOOIHBIC 2JIEKTPOMArHUTHBIE KOJIEOAHUS B UACATbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXKy MEXaHUYECKUMH U dJICKTPOMArHUTHBIMU
kosjebanusimu. Gopmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B UJI€ATTLHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaronux kojeOaHusX. BolHyKIeHHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BoiHyKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.



[Tepemennsiit Tok. CHHYCOUTAIBHBIN TEPEMEHHBIA TOK. MOITHOCTh HEPEMEHHOTO
TOKa. AMIUTUTYAHOE U JECUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIPSIKECHMUSI.

Tpanchopmarop. [IpousBoacTBo, nepeaaya u moTpedICHUE ICKTPUICCKON
AHEPIrUM. JKOJIOTHUECKHE PUCKHU MPU MPOU3BOJCTBE ANEKTpodHeprun. KynbTypa
VCIOJIb30BaHU 3JIEKTPOSHEPTUH B IIOBCEAHEBHOM KU3HU.

TexHudeckre yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHUE: AIEKTPUIECKUIN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JINHUU JICKTPOIEepe1ay.
Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KojeOaTeabHONW CcUCTeMBbI  (NIPY>KUHHBIN
WM MaTeMaTHYCCKUM MasTHUK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanue CBOMCTB BHIHYKICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOAHMSI.

OcuummiorpaMMsl  (3aBUCUMOCTH  CHUJIBI TOKa W HalpsOKEHUS OT BPEMEHM)
JUISL DJICKTPOMArHUTHBIX KOJICOaHMA.

PezoHanc nmnpu  mocienoBaTEIbHOM — COCIMHEHHWHU  PE3UCTOPA,KaTYIIKU
WHYKTUBHOCTHU Y KOHJIEHCATOpA.

Mojienib TMHUY 3JEKTPOIIEPEaAUH.
Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

HccnenoBanue 3aBUCMMOCTHU MEPUOJIa MAJIBIX KOJI€OaHUM Ipy3a HA HUTU OT JJIUHBI
HUTHU ¥ MacChl rpy3a.

HccnenoBanne nepeMeHHOro TOKa B LEMU U3 MOCIEA0BATEIIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpoMazZHumHble 60JIHbL

Mexanuueckure BOJIHBI, YCIIOBUS pacnpoctpanHenus. [lepuoa. CkopocTth
pacipoCTpaHeHUs U JUTHHA BOJIHBL. [lonepeunbie u mpoaoabHbIe BOJHBL. UHTEepdepeH s
U qudpakius MEXaHMYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJIHBI. Y CJIOBUS U3JIYYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentarus BektopoB E, B, V B anekTpomaruutHoit BosiHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPAXXEHUE, MPETOMIICHHE, TTOJsIpU3aIus, U paxims,
unTepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[lxama »IEKTPOMArHUTHBIX BOJIH. [IprMeHEeHME HIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[IpuHUMIIBI paIHOCBA3U U TeNIeBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEN CPEBI.

TexHnueckre yCTpOMCTBA U MIPAKTUUECKOE IMTPUMEHECHUE: MY3bIKAIbHBIE
MHCTPYMEHTHI, YIbTPA3BYKOBas IUArHOCTHUKA B TEXHUKE U MEAULIMHE, paaap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu
OO6pa3oBaHue B pacpoCTpaHESHUE ITONEPEIHBIX U IIPOIOTBHBIX BOJIH.



KoseoOmromieecs Tea0 Kak HCTOYHHK 3BYKa.

HaGmoieHne oTpaskeHus U IpeIOMIICHUS MEXaHUYECKHX BOJIH.

HaoGimrotenne nHTEpdEpeHINN U TUGPAKITINT MEXaHUYICSCKUX BOJTH.

3BYKOBOM pe30HAHC.

HaOrroieHne cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYJION M 9acTOTOU
KoJIeOaHuid.

HccnenoBanue CBOMCTB 3JICKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIIOMIICHHE,
noJisspu3aius, 1udpakuys, HHTepdepEHITHSL.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. [IpsMosMHENHOE pacIpOCTpaHEHUE CBETA B OJTHOPOJHOM
cpene. Jlyu cera. ToueuHbI UCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpakeHUs cBera. llocTpoeHue wu300paxeHui
B IJTOCKOM 3€pKaJIe.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHEee oTpakeHue. [IpeaensHpli yromn nojaHoro
BHYTPEHHETO OTPAKEHHSI.

Hucnepcust ceeta. CioxHbIi cocTaB O6enoro cseta. L[Ber.

Cobuparorniue u paccenBaroniye JuH3bl. ToHkas TuH3a. QOKYCHOE PACCTOSIHUE U
ONTHYECKasi cujia TOHKOM JMH3bL. [locTpoeHue n3o0paxeHuii B COOMpAroux 1
paccenBarOmMX JuH3aX. Popmylia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JINH3011.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

Bonnosas ontuka. MUatepdepenius ceera. KorepeHTHbIE HCTOYHUKU. Y CJIOBUS
HaOJII0/ICHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHONU KapTUHE OT ABYX
CUH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cseta. JJudpakiuronnas pemérka. Y cioBue HaOMI0IEHNS TITaBHBIX
MaKCUMYMOB TIpH MMaJICHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckue ycTpoicTBa 1 MpakTUUECKOE MPUMEHEHUE: OUKH, JTyTa, (hoToanmnapar,
MPOCKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHASI ONTHUKA, AU(PaKIMOHHAS
pelIeTKa, MoJIApOUL.

Jlemoncmpayuu

[IpsMonvHeiHOE  paclpoOCTpaHEHUE, OTPAKEHUE U  IPEOMIICHUE CBETA.
OnTuyeckue npudopsI.

[TomHO€e BHYyTpeHHEE OTpaxeHue. Monens cBeToBoAA.

UccnenoBanue cBONCTB M300paKeHUM B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Hab6nronenue narepdepeHium crera.

Hab6mronenune nudpakium creta.

Habmronenue nucnepcuu cBeTa.

[TonydeHnue cuekTpa ¢ HOMOIIBIO IPU3MBI.

[Tomydyenue cekTpa ¢ TOMOIILI0 JUGPAKIIMOHHON PEIIETKY.
Habmronenue nossipuzaiiuu cBera.



Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.
Habmronenue nucnepcuu cBeTa.

Pa3znen 6. OcHOBBI clIeIIHAIBHON TEOPUH OTHOCHUTEIbHOCTH

['panuibl TPUMEHUMOCTH KJIacCUYeckoil MexaHuku. I[locTynarel crenuaibHOU
TEOPUH OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTh MOMYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DWHIITEHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BpPEMEHU U COKpalleHUe
JUTUHBI.

DHeprusi U UMMIYJbC PEISITUBUCTCKON YACTHUIIBI.

CBsi3b Macchl € PHEPTrUe U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIbI. DHEPTHS TOKOS.

Pasznen 7. KBanroBasi pusuka
Tema 1. dnemenmul K6AHM OGO ONMUKU

®otonbl. Popmyna [lnanka cBsi3u >HEpruu PoOTOHA C €ro YacTOTOM. DHEpPrust u
UMITYJIbC (POTOHA.

OtkpeiTue u uccinegoBanue ¢otoddpdexra. Onbitel A.I. CroneroBa. 3akoHbI
dbotorpdexra. YpaBuenue OinmTeriHa g gororddexra. «KpacHas rpaHHIIa»
dboToarddexra.

JlaBnenue cBera. OmbeiTel I1.H. JIcGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckne yCTpOWCTBA W  MPAKTUYECKOE TNPUMEHEHHE: (DOTORIEMEHT,
dboTomaTuMK, COTHEUHasi OaTapesi, CBETOUOI.

Jlemoncmpayuu

®oT03(¢QheKT Ha yCTAaHOBKE € IIMHKOBOM TIIACTHHOM.

UccnenoBanue 3akoHOB BHElTHET0 GhoToddhdexTa.

CBeToaunosn.

Conneunast 6aTapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0-4acCTHIIL.
[Inanerapnas monens aroma. [loctynarel bopa. M3nydenue u nornouieHue GOTOHOB NpU
IepPEX0/IE ATOMA C OJHOTO YPOBHS SHEPTUH Ha Apyron. Bunel ciektpoB. CrieKTp ypOBHEN
DHEPIUM aToMa BOAOPOLA.

BonnoBeie cBoiictBa wactuil. Bosubl ne bpoina. KopnyckynspHo-BOTHOBOM
JyaIu3M.

CHOHTaHHOE U BBIHYXJECHHOE U3JTyUYCHHE.

TexHuueckue yCTpOUCTBA U MPAKTUYECKOE IPUMEHECHUE: CIIEKTPAIbHBIA aHAJIN3
(cmekTpocKoI), 1a3ep, KBAHTOBBIN KOMIIBIOTED. /JeMoncmpayuu

Mogens onbita Pezepdopa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

Ha6nronenue nuHedvyaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.



Yuenuuecxuii sxcnepumenm, 1abopamophsie pabomol
Habmronenue nuHe4aToro cnekTpa.

Tema 3. Amomnoe s0po

OKCHEpPUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTh CTpoeHus danpa. OTKpbITHE
paanoakTuBHOCTH. OmnbITel Pesepdopaa mo ompenesieHHnIo cocTtaBa pagrOaKTUBHOIO
uznydyeHus. CBoiicTBa anbga-, 6era-, raMma-u3inydeHus. BiusHue pagnoakTHBHOCTH Ha
YKUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHAa W HeWTpoHa. HykioHHas wmozens sapa [elizeHOepra—
NBanenxko. 3apsag sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacman. ['amMMa-uzmydeHue.
3aKOH paJuOAKTUBHOIO pacnaia.

DOHeprus CBA3M HYKJIOHOB B sifipe. SaepHble cuibl. JlegekT macchl sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubiit peakrop. TepmosinepHblii cunte3. [IpobiieMbl U MEPCIEKTUBHI SACPHOM
DHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI IICPHON SHEPIrEeTUKH.

OneMeHTapHble YacTULbl. OTKpBITHE TO3UTPOHA.

Meroabsl  HAOMIOAEHWS M PETUCTPALMM  3JEMEHTapHBIX  YACTHII.

®dyHaamMeHTalbHbIe B3auMoecTBusl. EAMHCTBO pu3nueckoi KapTUHBI MHUpA.

TexHHYecKUe YCTPOMCTBA M IPAKTHYECKOE INPHUMEHEHHE: J03UMETp, Kamepa
Buiibcona, siiepHbIi peakTop, aToMHas bomoa.
Jlemoncmpayuu

Cu€TunK MOHU3HUPYIOIINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. JiaeMeHTHI ACTPOHOMUU U ACTPOPU3UKHU

Orarbl pa3BUTHs aCTPOHOMHUH. [IpuKIIaqHOE 1 MUPOBO33PEHUYECKOE 3HAUECHUE
aCTPOHOMMH.

Bun 3Bé3nHoro HeOa. Co3Be3nus, spKue 3BE3/IbI, INTAHETHI, UX BUANMOE JBUKEHUE.

Conneunas cucrema.

Comnue. ConHeunass akTUBHOCTb. McTounnk sHeprun CoisHIa u 3BE31. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTHUKH. J(narpamma «CIeKTpaJIbHbIN KJIACC — CBETUMOCTBY. 3BE3/1bI
IJIABHOMW ITOCJIEI0BATEIBbHOCTH. 3ABUCUMOCTb «MAacca — CBETUMOCTb) IS 3BE3]T IVIABHOM
NIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpEMEHHBIE NPEICTABICHUS
O MMPOUCXO0KICHUH U 3BoMoMN ConHIA U 3BE3/. DTambl KU3HH 3BE3I.

Mneunsiii [1yTs — Hama ["amakTuka. [Tomoxenue u nerxkenne CoiiHua B I'anakTuke.
Tunel ranakTuk. PaguoranakTuky U KBa3apbl. YEpHbIE IBIPHI B Apax IAJIAKTHK.

Bcenennas. Pacmmmpenne Bceenennoii. 3akon Xa06ma. PasOeranuwe rajaakTHK.
Teopus bonbmoro B3peiBa. PenukroBoe usiryyeHue.

MacrabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeméunplie mpobsieMbl aCTPOHOMUM.
Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJ1a30M C  HCIOJIB30BAHHEM KOMITBIOTEPHBIX



MIPWIOKEHUHN ISl OTIPEICTICHUS TTOJIOKEHUST HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JIATy:
OCHOBHBIE c03Be3/1usi CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3IbI.
Habmronenus B Teneckon Jlynsl, mnaner, Mieunoro I[yTu.

O06o0maroniee NOBTOPEHNE

Ponp pu3uku u acTpoHOMHUH B IKOHOMHYECKOU, TEXHOJIOTHIECKOM, COIMAIBHON H
ITHYECKON cdepax AesITeTbHOCTH YeNOBEKa, POojib U MECTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJib (PU3NYECKONH TEOpUH B (OPMUPOBAHUU
IpEeCTaBICHUNA O (U3NYECKON KapTUHE MHUpPA, MECTO (PU3MUYECKON KapTUHBI MHpa
B 00I11IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUN O IPUPO/IE.

Me:xnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBIsieTcs: ¢ yuéTom
coJiep KaTeNIbHbIX MEXITPEJAMETHBIX CBSI3el C KypcaMu MaTeMaTHKU, OUOJIOTHUH, XUMUH,
reorpaduu U TEXHOJIOTHUHU.

Mesicnpeomemuvie nowsimus, CBSI3AHHBIE C W3YYEHUEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, Hay4YHBIN (akT, runoresa, punyeckas BeIMUUHA, 3aKOH, TEOPHSs,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUM, TPUTOHOMETpUUECKUE (DYHKIIMH:
CHUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPHUUECKOE TOKJIECTBO,
BEKTOPbl M KX MPOCKUWM Ha OCHU KOOPJHMHAT, CIIOKEHHE BEKTOPOB, IMPOU3BOJHBIC
AJIIEMEHTAPHBIX (PYHKIUH, TPU3HAKKU MOJ00USI TPEYTOJILHUKOB, ONpeIeIeHUuE TIOMAAN
I0cKkuX puryp u oobEMa Te.

buonocus: snektpuueckue sIBICHUS B )KUBOW MPUPOJIE, KOJieOAaTEeNbHbIC IBUKEHUS
B JKMBOW MPHUPOJIC, ONTHYECKHUE SIBJICHUA B KUBOU NPUPOAE, ACHUCTBUE paaudalluu
Ha KUBBIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTYpa TBEPJBIX TE,
MEXaHHU3MbI 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpagusa: marHUTHBIE TIONIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, POoTOChEMKA
36MHOW MOBEPXHOCTH, MPEACKAZAHUE 3EMIICTPIACEHUMN.

Texunonocusa: JNUHUAKA  JJEKTPOIIEpENad, TEHEpPATOp IEPEMEHHOr0  TOKa,
AIEKTPOABUTATEND, MHIYKIIMOHHAS 1€4Yb, pajap, paAUONpUEMHUK, TEJIEBU30p, AHTCHHA,
teneon, CBY-mieub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «Ddusmka» Ha YpPOBHE CpEOHETO OOIIETO
oOpa3zoBanus (0a30BbIi ypOBEHB) JIOJDKHO OOECHEUYUTh JOCTHKEHHE CIICIYIONINX
JMYHOCTHBIX, METAPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS YydeOHOro mnpeamera «Du3MKay HAOIKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYaIOIIMXCA  PYKOBOJCTBOBATHCS
chOpMHpPOBAaHHON BHYTPEHHEH TMO3UIMEN JHMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrO0 OOIIeCTBa, paCIIUPEHHUE >KU3HEHHOTO OIbITa U OIbITa
NEATEIbHOCTH B TIPOIIECCE pealu3ali OCHOBHBIX HAMpaBICHUNA BOCHUTATEIHLHOMN
NEATEeIIbHOCTH, B TOM YHCJI€ B YACTHU:

1) rpaIaHCKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTD IPAXKIAHCKOM MO3UIUK O0YJAIOMIEIOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBA;

OPUHATHC  TPAAUIUOHHBIX  OOINEYETOBEYCCKMX  T'yYMAHHCTHYECKHX M
JIEMOKPATHYCCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEpPECax TIPaKIaHCKOIO
00I1IeCTBa, Y4aCTBOBATh B CAMOYIPaBJICHUH B 00pa30BaTEIbHOM OpraHU3aIlnu;

yMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMHU B COOTBETCTBHH C MX
(GYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOM JACITEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHUS
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPasKIaHCKONM UJEHTUYHOCTH, TATPUOTU3MA;
LICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSAM
POCCHMCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMi0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYAsk SCTETUKY HAYYHOI'O TBOPYECTBA,
npucyiero (GU3nYecKoil HayKe;



5) TpPy10BOT0 BOCIIUTAHUSI:

WHTEpEC K pasNInyHbIM cepaM mpodecCHOHATBEHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOH, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP OymyIICi
npodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH (DU3HKHU
Ha TPOTSHKEHUN BCCH JKHU3HU;

6) 3K0JI0rH4ecKOro BOCHIUTAHMA:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOHN KyIbTYphI, 0CO3HAHUE TI00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYIIECTBIICHHE ACUCTBHI B OKPY)KAIOIIEH cpejie Ha OCHOBE
3HAHMS TeJICH YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA;

Pacmmipenue ombiTa NesSTeNbHOCTH 3KOJOTHYECKOW HAMpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOMW NEATEIBHOCTH, TOTOBHOCTh B MPOLECCE U3yUEHUS
(GU3MKM  OCYIIECTBISITH  MPOEKTHYD M HCCJIENOBATEIbCKYIO  JESATEIbHOCTb
VHIUBUYAJIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble 1oru4yeckue 1eHCTBUA:

CaMOCTOSTENbHO (GOPMYIHPOBATh M aKTyaJIM3UPOBAThH MPOOJIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIpCACIIATD HEIN ACATCIIBHOCTH, 3a1aBaThb IIapaMCTPbl U KPUTCPUH UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHBOPCYUHSA B PAaCCMATPUBACMBIX (1)I/ISI/I‘ICCKI/IX
SABJICHUAX

pa3pabarbiBaTh IUIAH peIICHUs] TPOOJeMbl C Y4€TOM aHajIn3a HUMEIOIIUXCS
MaTEepHAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTBb KOPPCKTHUBLI B ACATCIBbHOCTb, OICHHUBATL COOTBCTCTBHUC PC3YJILTATOB
oejsiaM, OOCHUBAThL PUCKH HOCHG}ICTBI/Iﬁ ACATCIBHOCTH,

KOOPAWHHUPOBATE W BBHIIIOJHATD pa60Ty B YCJIOBHAX PCAJIIBHOI'O, BUPTYAJIbHOI'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPHU PCIICHUHN )KU3HCHHBIX HpO6J’I6M.

Ba3oBbIe uccienoBaTe/ILCKHeE 1eHCTBHA.

BJa/IeTh HAYyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TIOHATHUSAMUA ¥ METOIaMH
buznueckoil HayKu;

BJa/IeTh HAaBBIKAMU Y4YEOHO-HCCIIEOBATEIbCKON W TMPOEKTHOW JAEATEIbHOCTH
B o0jacTu (pU3MKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOHUCKY



METOJIOB PEHICHU 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHHUIO PA3TUYHBIX METO/IOB
NIO3HAHUS;

BIaJeTh BHUJAMH JACATEIBHOCTM 1O TIOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpETalNH, MPEOOPa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsX,
B TOM YHCJIC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ pelIeHus, HAXOJUTh apTyMEHTHI JUI J0Ka3aTeIbCTBAa CBOMX YTBEPKICHUH,
3aJ1aBaTh NMapaMeTphl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 3a/ladl Pe3ylbTaTbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (OPMYyJIHpPOBaTh COOCTBEHHbIE 3aJaudl B  00pa30oBaTeNbHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPH U3YyUCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT,

YyMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B  TPAKTHUECKYI0  00JacTh
KU3HECSITSIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, TIPEeIIaraTh OPUTUHATIBHBIC TIOJXObI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanumeii:

BIIQ/JICTh HABBIKAMHU TIOMY4YEHHUS HHPOpPMAIUH  (PUINIECKOTO  COACPIKAHUS
U3 HMCTOYHHMKOB pa3HbBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBISITh IIOMCK, aHAJU3,
CUCTEMATH3allUI0 W HHTEpHpEeTanuio HHQOpPMAIMK pPA3IUYHBIX BHIOB U (GopM
MIPE/ICTABIICHHUS;

OILICHMBATh JIOCTOBEPHOCTh WH(OPMAIINH;

UCIOJb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pEIICHHWH KOTHUTWUBHBIX, KOMMYHHKATHBHBIX M  OPTaHMU3AIMOHHBIX 3a/ad
c coOmojeHueM TpeOOBaHUM HSProOHOMHUKHM, TEXHUKHW OE€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M OTUYECKUX HOPM, HOPM HHPOPMAIMOHHOM
0e30macHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMUHBIX opMmaTax c yuy€ToMm
Ha3HAuYeHUs HMHPOPMALMU M LEJNEBOM ayJIUTOPHM, BBIOMpas ONTHUMAIbHYIO (QopMy
MIPEICTABICHUS U BU3YAIH3ALUH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHS:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHE-YPOUHOU €SI TEIbHOCTH;
pacino3HaBaThb IIPCAIIOCHIIKH KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATh KOH(bHHKTBI;
paBBépHYTO N JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHUA C UCIIOJIB30BAHUCM SA3BIKOBBIX
CPEIICTB;
IMOHMMATh U UCITIOJIb30BATH IMPCUMYIIICCTBA KOMaHHHOﬁ n HHI[HBHI[y&J'IBHOﬁ pa6OTBI;
BBIOMpATh TEMATHKY U METObI COBMECTHBIX JEHCTBUH C yUETOM OOIIUX HHTEPECOB,
1 BO3MOXKHOCTEHU KaXXa0ro 4jic€Ha KOJIJICKTHUBA,



MPUHUMATH LEJIM COBMECTHOW AEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JICUCTBUA M0 €€ IOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUW Y9aCTHHKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4ye€CTBO CBOETO BKJIAJia M KaXKJOT0 YYaCTHMKA KOMAaHJIbI B OOIIMiA
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLIEHUWBATh MAEU C T[O3ULIUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHble yHMBepCaJibHbIe Y4eOHbIC eHCTBUA
Camoopranusanms:

CaMOCTOSITENIbHO OCYIIECTBIISATh [IO3HABATEIBHYIO JESATENIbHOCTD B 00J1aCTH (PU3UKU
U AaCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTb U (POPMYJIUPOBATH COOCTBEHHbBIE
3aJ1aui;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAaCUETHBIX M KA4ECTBEHHBIX 33]1a4,
IUIaH  BBIMOJHEHUS MPaKTUYECKOM paboThl € Yy4ETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclupsaTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
32 pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYAUIIMU B 00JACTH (PUBHKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJLJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIllUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIJIETh HaBbIKAMH MO3HABATEILHON pedIeKCUHN KaK OCO3HAHUS COBEPIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

HCIIOJB30BaTh MPUEMBI pedieKCruu JJisl OLEHKH CUTYyallud, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATIM3€E PE3YIbTAaTOB ESITEILHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPU aHAIU3E PE3yJIbTATOB AESATEILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIITUOKH.

B mpomecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBbI
no Qusuke IS YPOBHSA CPEIHETr0 O00mero oO0pa3oBaHus y OOYyYarOIIUXCS
COBEPIIEHCTBYETCS AMOIMOHATIbHBIN WHTEIJIEKT, MpeAnoJararmun
c(hOpMHUPOBAHHOCT:



CaMOCO3HAHHS, BKIIFOYAIOIIETO CIOCOOHOCTH MOHUMATh CBOE ASMOILMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS PA3BUTHsI COOCTBEHHON AMOIMOHAIILHOM Chephl, OBITH
YBEPEHHBIM B Cce0¢;

CaMOpETYyJIMPOBAaHUSA, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TTOBEACHHE, CIIOCOOHOCTh aaliTUPOBATHCS K AMOITMOHAIEHBIM
HW3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIlMH, BKIIOYAOIIEH CTPEMIICHHME K JOCTIXKCHUIO LEIU U
yCIexy, ONTUMH3M, HWHHUIIMATUBHOCTb, yMEHHUE JEHCTBOBAaTh, MCXOJs U3 CBOUX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh JMOIMOHAJIFHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 MPH OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHHIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTH BBICTPAaWBaTh OTHOIICHHS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, MPOSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 Kjacce mpeJIMETHbIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh, Ha TMpUMeEpax poJib U MecTo (usuku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHON TEXHHUKU H
TE€XHOJIOTUI, B PAKTUYECKOU NESITEIbHOCTH JIHOJEH;

YUUTHIBATh  TpPaHUIBl MPUMEHEHHS  U3YYCHHBIX  (PU3MYECKUX  MOJECIICH:
MaTepuajibHas TOYKa, WHEpIMadbHas CUCTEMa OTCYE€Ta, aOCOJIIOTHO TBEPIOE TEJIO,
WJCAIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUECKUH 3apsij] pU perieHur GU3NIeCKUX 3a/1ay;

pacrio3HaBath (U3UYECKHE SIBJICHHS (TPOILIECChI) U OOBIACHATH MX HA OCHOBE
3aKOHOB MEXAaHHKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA H
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJUHEHHOE IBUKECHHUE,
CBOOO/IHOE TAJIEHHWE TeJ, ABUKEHUE IO OKPYKHOCTH, HWHEPIHUs, B3aUMOJCHCTBUE
ten, auddys3us, OpOyHOBCKOE BM)XCHHE, CTPOCHHE >KHIAKOCTEH W TBEPIBIX TeI,
U3MEHEeHHEe O00bEMa TeNl MNpH HarpeBaHuM (OXJIAXKIEHUM), TEIUIOBOE pPaBHOBECHE,
UCIIApEHNE, KOHJEHCAlINsI, TJIaBJI€HNUEe, KpUCTAININ3alusl, KUTIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBIIIIEHNE JIABJICHUSI ra3a MPU €ro HarpeBaHUMU B 3aKPHITOM COCYJE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHHS Ta3a B M30Mpolleccax, JICKTPU3AIUs TeJ, B3aUMOJICHCTBUE
3apsiiOB;

OTNHUCBHIBATh MEXAHUWYECKOE JIBMIKEHUE, WUCMOJb3ysl (U3NYECKUE BEJIMYUHBIL:
KOOpAMHATA, MyTh, MIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuila, UMITYJIbC
Tela, KWUHETUYECKas »HHEPrus, TMOTCHIMANIbHAS DJHEPrusi, MeXaHuueckas padoTa,
MEXaHUUYECKasi MOIIHOCTh; MIPU OMUCAHUM MPABUJIBHO TPAKTOBATh (PU3HMYECKUM CMBICI
UCIIOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS U €IUHUIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMHU BEJIMUUHAMU;



OTUCHIBaTh U3yYEHHBIEC TETJIOBBIE CBOICTBA TEN U TEIUIOBBIC SIBICHUS, UCTIONb3YS
bu3nUecKue BEJIMYMHBL: JIaBJICHUE Ta3a, TEeMIIepaTypa, CpeHss KUHETUUeCKash SHEPIrust
Xa0TUYECKOTO  JBMKEHHUS MOJIEKYJ, CpEAHEKBaJpaTU4HAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, padoTa rasa, K03(QpPHUIMEHT MOJE3HOTO
JIEUCTBUS TEIUIOBOTO JABUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUUN
CMBICT UCHOJB3YEMBIX BEIUYMH, UX OOO3HAYCHUS W €IUHUIIBI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BEIUYNHAM;

ONKCHIBATh HM3YYECHHBIE B3JEKTPUUYECKHE CBOWCTBA BELIECTBA U DJIEKTPUUYECKUE
ABJIEHHUSI (TIPOLECChI), HMCHOJB3Yyd (U3HMUYECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTh MO, MOTEHIMAJ, PAa3HOCTh MOTEHIIUAJIOB,;
IpU OMHUCAHUU MTPABUIIBHO TPAKTOBATH (PU3UYECKUIN CMBICI MCIIOIb3yEMbIX BETUYHH, UX
0003HaYEHUsI U €AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO (PU3HUECKYIO
BEITMYMHY C IPYTUMH BEITMYUHAMH,

aHAJIU3UPOBATh (PU3UUYECKHE MPOIIECCHI U SBJICHUS, UCTIOJb3Ys (DU3NYECKUE 3AKOHBI
U TPUHIUIBL 3akoH BcemupHoro Tsrorenus, |, Il u |1l 3akonst HerloToHa, 3akoH
COXpaHEHHUS MEXaHWYECKOW DHEPruH, 3aKOH COXPaHCHHS UMITYJIbCa, MPHUHIIUII
CYNEpIO3ULIMA CHWJI, TPUHIIMII DPABHOMPABHS HWHEPIHUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUIO CTPOCHHS BEILECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpelHEd KWHETUYECKOM SHEPrHMHM TEIUIOBOIO JBM)KEHHS MOJIEKYJI C aOCOJIOTHOM
TEMIEPATypoil, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMs AJIEKTPUUYECKOTO
3apsna, 3akoH KylioHa, mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €TI0
MaTEeMaTU4YeCKOe BhIPAKEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIIMIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUUYCCKHX
YCTPOMCTB; pa3iuyarh YCIOBUS HX O€30IaCHOr0 HCIOJIb30BaHUS B IOBCEAHEBHOU
KU3HH,

BBITIOJTHATH YKCIIEPUMEHTHI 10 UCCIIETOBAHUIO (PU3UUECKHX SIBICHUN M TIPOIECCOB
C HCIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHU, MPU ITOM (PopMyIupoBaTh
npobsieMy/3ajady W TUIOTE3y Y4YE€OHOro OKCIEPUMEHTa, CcoOUpaTh YCTaHOBKY
U3 IPEJI0AKEHHOT0 000y I0BaHUSs, IPOBOJUTH OIBIT U (POPMYJIUPOBATH BHIBOIbI;

OCYIIECTBIIST MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU 3TOM
BBIOUpaTh ONTHMAIBHBIA CIHOCOO M3MEPEHHsS] M HCIOJb30BaTh HM3BECTHBIE METOJbI
OLICHKU MOTPEIHOCTEN U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH MEX1y (PU3NUYECKUMH BEIMUMHAMU C UCIOIb30BaHUEM
IPSIMBIX U3MEPEHHH, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yIbTAThI
MOJIYYCHHOW 3aBUCHMOCTU (PU3MUYECKUX BEIMYMUH B BHUJE TaOMUIl U TpaduKoOB, AeiaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICI0OBAHNUS,

coOro1aTh IpaBuiIa 0€30MacHOTO TpyAa MPU MPOBEICHNUN UCCIIEI0BAHUM B paMKax
y4eOHOT0 3KCIepUMEHTa, Y4eOHO-MCCIEIOBAaTENbCKOW W MPOEKTHON JeATeIbHOCTH
C UCTOJb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYI0BAHUS;

pemaTrh pacy€THbIE 3a/1a4u C SIBHO 3aJaHHOW (PU3MYECKON MOJIEbIO, UCIHOJIb3YS
bu3MYecKue 3aKOHbBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4d BHIOUPATH



(u3NYECKYI0 MOJENb, BBIACIATh (U3NUECKUE BEIMUYUHBI U (POPMYJIbl, HEOOXOIUMBIE
JUIsL €€ peleHus], IPOBOAUTE PACUETHI M OLICHUBATh PEAILHOCTD NOJyYEHHOIO 3HAUCHMS
(U3UYECKON BEITMUUHEI;

pemiaTh KayeCTBEHHBIE 33Ja4d: BBICTPAMBATh JIOTMYECKHM HENPOTHBOPEUYUBYIO
LEMOYKY PpACCYXKACHUM C ONOpPOM HAa M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHUS;

UCIOJIb30BaTh NPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTUH JUIsl TOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAUUUd W MPEICTABICHUS
y4eOHON ¥ HAyYHO-TIOMYJISIPHONM HH(POPMAIINH, TOTYYSHHON U3 Pa3INnYHbIX HUCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTy4yaeMyr0 HHPOPMAIIHIO;

OPUBOJUTH MPUMEPHl BKJIAJAa POCCHUMCKMX U 3apyOekHBIX YUYEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3MKE B IOBCEIHEBHOM O KU3HU
UIst obecriedeHus: 0e30MacHOCTH MpU OOpalieHuu ¢ NpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, JII COXPAHEHUS 3J0POBbSA U COONIOACHUS HOPM 3KOJOTHYECKOIO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy TrpyNmbl, paMOHAIBHO pACHpPEAENATh OOSI3aHHOCTM U IUIAHUPOBATh
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHHWBATh BKJIAJ Ka)KI0TO
U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBAEMON IPOOJIEMBI.

K xoniy oOyuenus B 11 Kjacce mpeaIMETHBIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHUI:

JEMOHCTPUPOBATh, Ha TMpUMepax pojib U MecTo (u3uku B (HOpMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBl MHpa, B PA3BUTUH COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B NPAKTUYECKOM JESITEIBbHOCTU JIFOAEH, LEJIOCTHOCTh WU E€OUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (DU3UYECKUX MOJIETEH: TOYCUHBIN
AIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, siepHasi MOJE/b aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO si/Ipa MpHY PEeIeHNH PU3NUECKUX 3a]1a4;

pacnio3HaBath (u3MUECKHe SBICHUS (TPOILECCh) M OOBSCHATH MX HAa OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAHTOBOM (U3HMKHU: DJIEKTPUYECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XHWMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aMMOJCICTBUE
MarHMuTOB, 3JIEKTPOMAarHUTHAsT UHAYKIHUS, IEUCTBUE MAarHUTHOIO MOJsi HA MPOBOJIHHK
C TOKOM M [JBWXKYIIUWACS 3apsii, OSJIEKTPOMArHUTHbIE KoOJICOAHWSI ¥  BOJIHBI,
MPSIMOJIMHEMHOE PACIPOCTpPaHEHUE CBETa, OTPaKEHUE, MpeJoMiIeHue, nHTepdepeHIus,
nudpakiys U TONSpU3alMs CBeTa, AUCIEpPCcUs cBeTa, (porolrnekrpuueckuit >hdext
(boToaddexT), cBeTOBOE AaBlieHHWE, BO3HUKHOBEHHE JIMHEWYATOro CIEKTpa aroma
BOJIOPO/Ia, €CTECTBEHHAsI M UICKYCCTBEHHAs paIUOAKTUBHOCTb;



ONKCHIBATh HW3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYIO0 MPOBOJAUMOCTb PA3IUYHBIX CPEN) M DJIEKTPOMArHUTHBIE
sBJIeHUS (TPOILIECCHI), UCTIONb3Ysd (PU3NUECKUE BEIMUYUHBL: JIEKTPUUECKUN 3apsl, cuiia
TOKa, JJEKTPUYECKOE HANpsUKEHHE, SJIEKTPUUYECKOE CONPOTUBIEHUE, PA3HOCTb
HOTEHLUAJIOB, 3JIEKTPOABIUKYIIAs CUJla, paboTa TOKa, MHAYKIMS MarHUTHOT'O 11OJIsl, CUJIa
Awmnepa, cuna JlopeHua, MHAYKTHBHOCTb KaTYyIIKH, SHEPIUsl SJIEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MIEPUOJT M YacToTa KojJeOaHui B KoyeOaTeTbHOM KOHTYpE, 3aps U
ClJla TOKa B IPOLECCE TapMOHMUYECKUX 3JIEKTPOMArHUTHBIX KosiebaHuil, (hoKycHOe
pacCTOSIHUE W ONTUYECKas CWJIA JIMH3bL, NPH ONHCAHUM NPABWIBHO TPAKTOBATH
(u3NYECKUI CMBICI UCHOJIB3YEMBIX BEJIMYMH, UX 0003HAYEHMsI U €IMHULIbI, YKa3bIBaTh
(dbopMyIIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIMYNHAMY;

OTUCHIBAaTh U3yYEHHBIC KBAHTOBBIC SIBIICHUS M MPOLIECCHI, UCTIONB3YS (PU3NUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTA CBETA, YHEPTHUS
Y UMITYJIbC (POTOHA, IEPHUOJ] OTypacaa, SHEPIHsl CBSI3U ATOMHBIX sJI€p, PU ONUCAHUN
IPABUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX BEIMUMH, UX 0003HAUEHUS U
€IMHULbI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEINYUHY
C IpyTMMHU BEJIMYMHAMU, BBIYHMCIIATHh 3HAUCHHE (PU3NYECKON BETUYNHBL;

aHAJIM3UPOBATh (PU3NUECKHE MTPOLIECCHI U SIBJICHUS, UCIIOJIB3YS (PU3NUYECKUE 3aKOHBI
U NPUHUUIBE: 3aKOH OMa, 3aKOHBI MOCJEI0BATENLHOTO U MAPAIETBHOTO COEAMHEHUS
IIPOBOJHUKOB, 3aKOoH Jxoyns—JIeHna, 3aKOH 3JEKTPOMAarHUTHOW WHIYKLWH, 3aKOH
IPSIMOJIMHEWMHOIO  PAaCIPOCTPAHEHMsI CBETA, 3aKOHbI OTPAKEHUS CBETa, 3aKOHBI
NPEJIOMJIEHUS] CBETa, ypaBHEHUE OWHINTEHHA s (oTo3(ddeKTa, 3aKOH COXpaHEHUS
DHEPIUHU, 3aKOH COXPAHEHMS HMITYJIbCAa, 3AKOH COXPAHEHHs 3IJIEKTPUUYECKOrO 3apsfa,
3aKOH COXpaHEHUs! MacCOBOI0 YHCIIa, MOCTYyaThl bopa, 3aK0H palnoakTUBHOIO pacnaja,
Opyd 3TOM pa3iuyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIp@XEHHE U yCIIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

ONpPENENATh HANPABJICHUE BEKTOPA WHAYKLUMM MAarHUTHOIO IIOJI IPOBOJHHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTH M OINHUCHIBATh M300pa)K€HHE, CO3/1aBa€MO€ IUIOCKUM 3€pKaJioM, TOHKOM
JIMH301;

BBINIOJIHATH SKCIIEPUMEHTHI 110 MCCIEAOBAHUIO (DU3UUECKUX SBJIEHUNA U MPOIECCOB
C HCHOJb30BAaHUEM IMPSAMBIX, U KOCBEHHBIX W3MEpPEHUil: mpH 3TOM (OpPMYJIUPOBATH
npobieMy/3aady HW THUIOTE3y Y4eOHOro OKCIEPUMEHTa, COOHMpaTh yCTaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIbI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, IIPU ITOM
BbIOMpaTh ONTHUMAJbHBIA CIOCOO HM3MEPEHMs] M HCIOJIb30BaTh HM3BECTHBIE METOJbI
OLICHKU ITOIPELIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh 3aBUCUMOCTH (U3NYECKUX BEIUYMH C HUCIOJIb30BAaHUEM MPSMBIX
U3MEPEHHI: TpU O3TOM KOHCTPYHpPOBAThb YCTAHOBKY, (PUKCHPOBATH PpPE3YJbTATHI
MOJIY4YeHHOW 3aBUCHUMOCTU (PM3MYECKUX BEIMYMH B BUJAE TAOJIUIl U TpaduKOB, I€1aTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEI0BAHNS;



coOnroaTh npaBuia 0€30IacHOrO TpyAa MpU IPOBEACHUM MCCIEIOBAaHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4e€OHO-UCCIIENOBATENIbCKOM M MPOEKTHOM
JESATEIIBHOCTH C MCIIOJIb30BAHUEM M3MEPUTENbHBIX YCTPOWCTB U J1a00paTOPHOrO
000py10BaHUS;

pelarh pacu€THbIE 3a/1a4U C SIBHO 33JaHHON (PU3MUECKON MOJIENbIO, UCTIOJb3YS
¢dusznyeckue 3aKOHBI M MPHUHIIMIIBI, HA OCHOBE aHalIM3a YCIIOBHUS 3aJaud BBIOMPATH
bu3nYECKyI0 MO/IEIb, BEICTATH (PU3UUECKHE BETMUMHBI U (DOPMYIIbI, HEOOXOINMBIE
JUIsl €€ peLICHUs, NPOBOAWTH PAcUE€Tbl M OLEHHUBATh PEAJIbHOCTH IIOJYYEHHOIO
3HaYCHUS (PU3NYECKON BETUUHHBI;

peniaTh Ka4eCTBEHHBIC 33Ja4M: BBICTPAMBATBH JIOTHYECKH HEIPOTHBOPEUYHUBYIO
LEMIOYKY pPacCyKICHUI C OIIOpOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sBJICHMUS;

MCIIOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 337a4 COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTHUH JUIsI ITOMCKA, CTPYKTYPHPOBAaHHWs, WUHTEPIPETALUU U IPEIACTaBICHUS
y4eOHOM W HAy4YHO-NONYJSIPHOW WHGOpPMAIMKM, TMOJYYEeHHOW U3 Pa3IMUYHBIX
UCTOYHUKOB,KPUTHUECKH aHATM3UPOBATH MOJIyYaeMyto HH(pOpMaLHIo;

OOBSICHATH MPUHLIUIIBI ACHCTBUS MAllllH, TPUOOPOB U TEXHUUECKUX YCTPOICTB,
pasnuyarh yCcI0BUsS WX 0€30MaCHOIO UCIOJIb30BAaHUS B TOBCEAHEBHOM KU3HU;

MPUBOJAUTH MPUMEPHl  BKJIAAa POCCUMCKUMX M 3apyOekKHBIX  YUYEHBIX-
($U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHME IPOLIECCOB OKPYXAIOUIEr0 MHpa, B
Pa3BUTHE TEXHUKUU TEXHOJIOTUI;

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B IOBCEIHEBHOM >KH3HU
Ui obecrieueHus: 0€30MacHOCTH IpU OOpalleHUH ¢ NpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMHM, JIsI COXPAHEHUsI 3JI0POBbSI U COOJIOJIEHUS HOPM HKOJOTHYECKOTO
MOBEICHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B rPYIIIE C BHITOJHEHUEM PA3JIMYHBIX COLIMANIBHBIX POJIEH, MJIAHUPOBATh
paboTy rpynmsl, palMOHAIILHO PACTIPENENATh 00A3aHHOCTH U IJIAHUPOBATh
JESATENbHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, AJEKBAaTHO OLICHMBATh BKJIAJ Ka)IOTrO
U3 YYACTHUKOB TPYIIIbI B pEIICHNUE pPacCMaTpUBaeMON TPOOIEMBI.



TEMATHYECKOE INIAHUPOBAHUE!

10 KJIACC
HaumenoBaunue
Ne KomnnuectBo OCHOBHBIE BUIBI AEITEIHHOCTHA
pa3/iesioB U TEM [IporpammHoOe conepxkanue
n/n 4acoB o0yJaromuxcs

y4eOHOro npeaMera

Pa3znen 1. ®u3uka U MeTOAbI HAYYHOI'0 O3HAHUS

1.1 | ®usuka u MeToIbI 2 ®u3uka — HayKa 0 IpUpPOJIE. N3yyenne HayyHbIX (3IMIUPHUUECKUX U
HAy4YHOTI'O MIO3HAHUS Hay4unble MeTO/IBI IO3HAHUS TEOPETHUYECKUX ) METOJI0B ITO3HAHHUS
OKPY’KaIOILIETO MHpA. OKPYXAaOILEro MUpa.
Ponb 3xkcniepumenTa u Teopun OO0cyxaeHue rpaHul NPUMEHUMOCTH
B IPOLIECCE MO3HAHUS IPUPOJIBI. (U3UYECKUX 3aKOHOB U TEOPHIA.
DKCHEepUMEHT B (PU3HKE. PaboTa B rpyI1ime 1o noaroToBKe
MopenupoBaHue pU3NYECKUX KOPOTKHUX COOOUIEHUI O POJIU U MECTE
SABJIEHUN U IpoueccoB. Hayunbie (GU3MKHN B HayKe U B MPAKTUYECKOM
runore3bl. PU3N4eCcKue 3aKOHbI U JEATEIIBHOCTH JIFOACH.
TeopuHu. I paHULIbI MIPUMEHUMOCTH JleMOHCTpanys aHAJIOTOBBIX U
¢usnueckux 3akoHOB. [IpuHIUN U (GPOBBIX U3MEPUTEIBHBIX PUOOPOB,
COOTBETCTBHS. KOMITBIOTEPHBIX TaTYUKOB.
Ponb u mecTo dpuszuku OcBoeHue OCHOBHBIX TPUEMOB pabOThI
B (pOPMHUPOBAHUHU COBPEMEHHOM ¢ unudposoii 1aboparopueit o pusnke
HAay4YHOW KapTUHBI MUDA,
B [TPAKTUYECKOMN JIESTEIBHOCTH JIFOAEH
Hroro no pazgeny 2




Pa3gen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENTBHOCTh MEXAHUYECKOTO
nBwxkennsa. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTB) U
YCKOPEHUE MaTEpHAIbHON TOYKH,
UX TIPOEKIIMU HA OCU CUCTEMBI
koopauHat. CloxxeHue
IIEPEMEILIEHUN U CII0KEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IIPSIMOJIMHENHOE JIBUKECHHUE.
I'paduku 3aBUCUMOCTU KOOPIUHAT,
CKOpPOCTH, YCKOPEHUS, ITYTH U
NepEMEILICHHS] MaTEPUATIbHON TOUKH
OT BPEMEHH.

CBoOoHOE najieHue. Y cKopeHue
CBOOOHOTO MaJICHUsI.
KpuBonuHenHoe 1BUXEHHE.
JIBr>KeHne MaTepUaIbHOM TOYKU
110 OKPY>KHOCTH C ITIOCTOSTHHOM 110
MOJIYJIIO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
ITepuon u yactora oOparieHusl.
[lenTpOCTpEMHUTENBHOE YCKOPEHHUE.
TexHuuyeckne yCTpoucTBa u

[IpoBeneHnEe SKCIEPUMEHTA: U3YyUYCHHE
HEPABHOMEPHOTO JIBUKEHUS C LIEJIbIO
OINpPEEIEHUS] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOIIEHUS MEXKTY
MyTSMU, IPONUJIECHHBIMU TEJIOM

3a MOCIEA0BATEIbHbBIE PABHBIE
MIPOMEXKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBU>KCHUU

C HAYAJIbBHOW CKOPOCTBIO, PABHOU HYIIIO;
M3YUYCHUE IBUKEHUS [IapUKa B BI3KOU
KUJKOCTH; U3yUCHUE JBUKCHHUS Tea,
OpOIIEHHOTO0 TOPU30HTAIIBHO.
OOBsICHEHNE OCHOBHBIX MPUHIIUIIOB
JICVCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX KakK: CIIUJIOMETP, IEMHbIE U
pPEMEHHBIE Nepe/iaun JBHKECHUS; U
yCJIOBUHM UX O€30IMaCHOTO
HCIIOJIb30BaHUs B IOBCEHEBHOM
JKU3HU.

Pemenune pacu€THbIX 3a71a4 € ABHO
3QTaHHOM (PU3HYECKON MOJCIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX (POPMYIT
KUHEMAaTUKHU.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHHEMATHYECKUX
BEJIMYMH OT BpEMEHU

JUIS PABHOMEPHOTO




MPaKTUYECKOE TPUMEHEHUE:
CIHUJIOMETP, IBUKEHUE CHAPSIZIOB,
LIENHbIE U peMEHHBIE TIEpeaun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKECHHUSL.

Pacnio3naBanue pu3nueckux siBIeHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
’KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JIBIDKEHHUE, CBOOOHOE MaJIcHUE TEII,
JBUKEHHE 110 OKPY>KHOCTH.

Omnucanre MEXaHUYECKOTO ABMXKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, IYTh,
nepeMeNIeHHe, CKOPOCTh, YCKOPEHUE.
Pabora B rpynnax npu miaHUpOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

JInHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHuun
Cynepro3uunu cuil. Bropou 3akoH

HeroToHa mis MarepuanibHOM TOYKH.

Tpernii 3akoH Herotona

JUISl MATEPUATIBHBIX TOUEK.
3aKOH BCEMUPHOTO TSATOTECHMUS.
Cuna tsxectu. IlepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHEHME Macc B3aUMO/ICHCTBYIOIUX
Te.

N3y4yeHne 3aBUCUMOCTH CHJTBI
YIPYTOCTH OT AehOpMaINH; CPAaBHCHHE
CHJT TPEHUS TIOKOSI, KaUYeHUS U
CKOJIBKCHHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
UCCJIEIOBaHHE 3aBUCUIMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE
U pE3MHOBOM 00pasiie, OT UX




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

Tpenue. Bunpl TpeHus (moxos,
CKOJIbKCHUSI, KaueHus).

Cuina tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS U cuja
Tpenus nokosi. Koapdunment
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHHUH TEJIA B )KUJIKOCTH
WM rase.

[locTynarensHo€E U BpalaTebHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH
BpameHus. [lnedo cunsl. YcnoBus
paBHOBECUS TBEPIAOIO TEA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopMaiim; u3ydeHue JIBKEHUS
Opycka 1o HaKJIOHHOM TIIOCKOCTH;
HCCIIeIOBAaHNUE YCIIOBUN paBHOBECHS
TBEPJIOTO TeJla, UMEIOIIETO OCh
BpaIlCHHUS.

OOBsacHeHHe 0cOOEHHOCTEN
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JTBIKCHUS,
CBOOOHOTO MaJCHMS TEJI, IBIKCHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX IPUHITUIIOB
JIEHCTBUS MOAIIUITHUKOB U UX
MPaAKTUIECKOTO PUMCHECHHUS.
OOBsiCHEHUE IBUXKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJAECIBIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TUHAMHKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX OTIBITaX M OKpYKaromekh
KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GpU3NYECKUX MPOIIECCOB U
SIBJICHUH C MCITOJIb30BaHHEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMHUPHOTO




tsrotenws, |, |l u 1l 3akonsr HeroToHa,
MPUHLININ CYTIEPIIO3UIUN CUJT, TPUHIIUTL
PABHOIPABHOCTU MHEPIUATIBHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpAaHEHUS B
MeXaHUKe

HNmiysibc MaTepuaibHON TOYKU
(Tena), cucTeMbl MaTEpUATBHBIX

TOYCK. HMHYJ'ILC CHJIbI 1 U3BMCHCHHC
HMIIYJIbCa TClIa. 3aKoH COXpaHCHHUA
HMITYyJIbCA. PeakTtuBHOC JBHKCHHUC.

Pa6ora cuibpl. MOIIHOCTD CHUIHI.
Kunernueckas sneprus
MaTepUAIILHON TOUKHU. Teopema
00 U3MEHEHUU KMHETUYCCKON
SHEPrHUH.

[TorenunanbHas SHEPTUSL.
[loTeHmanbHas SHEPTUA YIIPYTO
ne(opMUPOBAHHOM MPY>KUHBI.
[ToTeHmanbHast sHEprUs Teja
BOJIN3H TTOBEPXHOCTH 3EMIIH.
IloTeHnuanarHbIE U
HETOTEHIIUAIbHBIE CHITBI. CBSI3b
pabOoThl HEMOTEHITUATIBHBIX CHII
C UI3MEHCHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKON
SHEPTUU.

Yrpyrue u Heynpyrue

[IpoBeneHMe FKCIIEPUMEHTA: U3YUCHHE
aOCOJIFOTHO HEYIIPYTOro yaapa

C IIOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB; HCCIIEJOBAHUE
CBSI3U1 pabOThI CUJIBI C U3MEHEHUEM
MEXaHUYECKOI SHEPTUH Tella

Ha [PUMEpPE PACTSKEHUS PE3UHOBOIO
KIyTa.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

Pemenue pacu€THbIX 3a71a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKU U 3aKOHOB
COXpaHEHHUS.

Pemenne KkayeCTBEHHBIX 3a/1a4

C OIIOPOW HA U3YUYEHHBIE B Pa3Jieiie
«MexaHrKay 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS.

OnucaHrue MEXaHU4ECKOTO JABUKECHHUS C
UCIIOJIb30BaHUEM (PU3NYECKUX BEIIMYUH:
UMITYJIbC T€JIa, KHHETUYECKast SHEPTHsl,




CTOJIKHOBEHUS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONEP, NPy KUHHBIN
IIUCTOJIET, ABUKECHUE PAKET

NOTEHLMAIbHAs SHEPTUSl, MEXaHUUECKAs]
paboTa, MEXaHUYECKasi MOIIHOCTb.
AHanu3 GU3NYECKUX MPOILECCOB U
SIBJICHUH C UCIOJIb30BAaHUEM 3aKOHA
COXPAaHEHUS MEXaHUYECKOU DHEPIUH,
3aKOHA COXPAHEHUs UMITYJIbCA.
OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JEUCTBUS U MMPAKTHUYECKOTO
IIPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TAKUX KaK: BOJOMET, KOIEP,
IIPYKUHHBIN TUCTOJIET.

OOBbsicHEHUE ABMXKEHUS PAKET C OMOPOM
Ha U3y4eHHbIe (PU3NUECKHE BETUUUHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue npu MOArOTOBKE
COOOIIIEHUH O TPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHH 151
MOMCKA, CTPYKTYPUPOBAHHS,
MHTEPHPETALUN U TTPEICTABICHUS
uH(pOpMaluU, KPUTUYECKUHN aHan3
noyiy4aemMoi uHpopMauu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
MCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3MYEeCKUX BETMYNH, MPOBEPKA
IPEJIOAKEHHBIX TUIIOTES

Hroro no pazneny
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Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KHMHETUYECKOU TEOPUHU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISPHO-KNHETHYECKON
TEOPUU U UX OMBITHOE 0OOCHOBAHHUE.
bpoyHOBCKOE BHXKEHUE.
Huddysus. Xapakrep ABUKCHHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
Bemiectsa. [loctositHHas ABoraspo.
TerutoBoe paBHOBECHE.
Temmneparypa u €€ nsmepeHue.
[Ixamna remneparyp Llenscus.
Mogenp ueajapLHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIEATBHOIO ra3a.
AOGcoioTHas TeMreparypa Kak Mepa
CpeHEN KNHETUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[IIxana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

3akoH JlansToHa. M30mpoiieccol

[IpoBeneHne >KCIIEpUMEHTA!
ONpEJEICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHUil 00bEMa KOMHATBI, TaBICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEH;
UCCJIEIOBAHKUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHHS Pa3peKEHHOTO
rasa.

OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIUYMH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBUIN TEPMOMETpa U OapoMeTpa u
YCJIOBUHM WX O€30IMaCHOTO
UCITOJIb30BAHUS B IOBCEIHEBHOM
KU3ZHHU.

Pacno3naBanue pu3M4eCcKuxX sIBJICHUM

B YUE€OHBIX ONBITAX U OKPYXarolen
*Ku3HH: Tuddy3usi, OpOyHOBCKOE
JIBI)KCHUE.

OnucaHue TEIIOBbIX SIBJICHUI

C UCIOJIb30BaHUEM (PUZNYECKUX
BEJIMYMH: JJABJICHHUE raza, TEMIEepaTypa,
CpeIIHssI KWHETUYeCKas SHEePIrus
Xa0THYECKOIO JBUKEHUS MOJIEKYIL,
CpeAHEKBAAPATUYHAS CKOPOCTh




B UJICAJIbHOM Ta3€ C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
IPAKTUYECKOE PUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYJL.

AHanu3 GU3NYECKUX MPOILECCOB U
SIBIICHUM ¢ ucmnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEJIHEN
KMHETUYECKOW SHEPTUM TETIIIOBOTO
JIBMDKCHUST MOJICKYJT ¢ a0COJIFOTHOM
TEMITEpaTypOH.

Perienne pacu€THbIX 33714 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
nosnoxennit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmax npu mjiaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETAIIUN
pPE3yJIbTATOB OMBITOB U AHAJIA3E
JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU
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TepmoauHaMHu4ecKas CucTeMa.
BryTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CITOCOOBI €€ M3MEHEHHS.
KonuuectBo TemnoTsl 1 pabora.
BuyTpennsist 3Heprusi 0ofHOATOMHOTO
HealbHOro ra3a. Buabl
TeIUIoNepeIaun: TEIIOIPOBOIHOCTD,
KOHBEKIINS, U3JIyUCHHE. Y eTbHAas
TEIUIOEMKOCTD BEIIeCTBA.

[IpoBeneHNE dKCIIEPUMEHTA: U3MEPEHUE
YACIBHOMN TEIIOEMKOCTHU BEILIECTBA.
OreHka a0COJIIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MepEeHUH (PU3NYECKux
BEJINYHH.

N3yuyenue mojeneit mapoBoil TypOUHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEaKTUBHOIO IBUTATEIIS.

OOBbsiCHEHUE IPUHIUIIOB JEHCTBUS U
yCJI0BUI 0€3011aCHOTO UCIIOJIb30BaHUS




KonuyecTBo TEMIOTHI

IIpH TEIUTONEpeaye.

[TonsiTe 06 amrabaTHOM IpoIIecce.
[IepBbIit 3aKOH TEPMOJUHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJIMHAMUKH K U30TIPOIIECCaM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopo¥ 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs npoueccoB

B IPUPOJIE.

TennoBbie MamuHbL. [IpUHIUTIEL
NEeUCTBUS TETJIOBBIX MAaIlIUH.
[IpeobpazoBanus sHEPTrUU

B TETUIOBBIX MAIlIMHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

Huxn Kapuo u ero ko durueHt
[IOJIE3HOTO JCHCTBHA.
DKOJIOTHYECKHE TTPOOTIEMBI
TEIJI09HEPT € TUKHU.

TexHuyeckue ycTponcTsa U
NPaKTUYECKOE MPUMEHEHUE:
JIBUTATENIb BHYTPEHHETO CTOPAHUS,
OBITOBOH XOJIOIUIIBHUK,
KOHJULIMOHED

B TIOBCE/THEBHOI JKU3HU JIBUTATENS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOMJIbHUKA, KOHTUITMOHEPA.
Omnucanue CBONCTB TEJ U TEILJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3nueCKrX BETMYMH: JaBJICHUE rasa,
TEeMIEpaTypa, KOJINYECTBO TEIUIOTHI,
BHYTpPEHHSIS1 SHEPrusi, paboTa rasa.
Pemenuie pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3MKH U
TEPMOIMHAMUKH.

Pemennie kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE B pa3Jielie
«MonexynsipHast pusuka u
TEPMOJMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHUSI.

PaboTa B rpynmax npu ananmse
JTOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMaIUH TI0 TeMe




3.3

ArperatHbie
COCTOSIHHS BEIIECTBA.
@da30BbIC IEPEXOBI

[TapooGpazoBaHue 1 KOHICHCALIHS.
Hcnapenue u xunenue.
AGcotoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTH BO31yxa. HachlleHHbIM
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATYPhl KUTICHUSI OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuaKue
kpuctaiibl. COBpeMEHHbIE
Marepuansl. [lnaBienue n
KpUCTAJIM3anus. Y AebHas TEMI0TA
iaienus. Cyomumanus.
YpaBHEHHUE TETUIOBOrO OajaHca.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTHH
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIBHOM BIaKHOCTH BO3yXa.
Onenka aOCOIIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIECKUX
BEJINYHH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BIIAJKHOCTH

HabGnronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TJIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
YCJIOBHI O€30MaCHOTO UCTIOIh30BAHUS

B MOBCEIHEBHOM JKU3HU TUTPOMETDA,
[ICUXPOMETPA, KAIOPUMETPA.

N3ydyeHne TEXHOIOTUI MOIYyYEHUS
COBPEMEHHBIX MAaTEPHUAIOB, B TOM YUCIIE
HaHOMATEpPUAJIOB.

Pemienune pacu€THbIX 3a71a4 € ABHO
3QTAaHHOM (PU3HYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenre kauecTBEHHBIX 3a/1a4

C OIIOPOY HAa U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SABJICHHUS T10 TEME.




Pacnio3naBanue Gpu3nuecKux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
KU3HU: AepopMarus TBEPIBIX Tell,
HarpeBaHue 1 OXJIaXJIECHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB ¥ (JOPMYJT MOJIEKYJIIPHOM
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJIsl TIOUCKa,
CTPYKTYpPUPOBaHUs, UHTEPIPETALUU U
npeJcTaBiIeHUsI UHpOpMaLUU MIpU
MOJIFOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJMHAMUKHU B TEXHUKE

U TEXHOJIOTUSIX

Hroro no pazgeny 24
Paznen 4. DinekTpoAMHAMUKA
4.1 | DnekTpocTraTuka 10 OnexkTpuzaums Teil. dnektpuuecknid | [IpoBeneHne 3KkcriepuMenTa: U3MEPEHUE

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKY,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
3aKOH COXpaHEHUS AJICKTPUIECKOTO
3apsja.

BzaumopeiicTBre 3aps10B. 3aKOH
Kynona. ToueuHblid 371€KTPUYECKUI
3apsi. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka abCOIFOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEN U3MEpEHUN (HU3NIECKUX
BEJINYHH.

N3ydyeHne NnpuHIUIIOB 1EUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOpA.

N3ydeHne npruHIUIOB NEUCTBHS




Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpoCcTaTuyecKoro
nons. [lorenunan. Paznocts
NoTeHIManoB. [IpoBogHuKY 1
JADJICKTPUKH B
JIEKTPOCTATUYECKOM II0JIE.
JlusnexTpryeckas NpOHULIAEMOCTb.
OnekrpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOIO KOHIEHCATopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
AJIIEKTPOCKOIL, AIIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJICHHUE IEKTPONprUOOpOB,
KOHJEHCATOP, KOIMMUPOBAIIbHBIN
armapar, CTPyUHBIN IIPUHTED

U yCJIO0BUH 0€30MacHOro MpUMEHEHUs

B [IPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOTO
MIPUHTEpA.

PaccmoTpenue pusnyaeckux oCHOBaHUN
ANEKTPOCTATUYECKOU 3aIUTHI U
3a3eMJIEHUS DIIEKTPOIIPUOOPOB.
Pemenune pacu€THeIX 3a71a4 C IBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyIT IEKTPOCTATUKH.

Pelmenne Kka4eCTBEHHBIX 3a/1a4

C OIIOPOU HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUECKUe
SBJICHHSI DJIEKTPOCTATUKHU.
Pacno3naBanue pu3n4eCcKux sIBJICHUM
B YUE€OHBIX ONBITAX U OKPYXaroLen
KU3HU: SJICKTPU3ALIMS TEl,
B3aMMOJIEICTBHE 3apsAA0B U OOBSICHEHNE
HX Ha OCHOBE 3aKOHOB U (hopMyJI
ANEKTPOCTATUKH.

OnucaHne U3y4eHHBIX CBOMCTB
BEILECTBA U JIEKTPUUYECKUX SIBJICHUI

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUYECKHI 3apsiz,
HaMpPsHKEHHOCTD AIEKTPUUECKOTO MO,




MOTEHIINAJ, Pa3HOCTh OTEHIIMAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 GU3nYEeCKUX MpOIECCOB U
SBJICHUM C UCIIOJIb30BaHUEM
bu3YeCcKuX 3aKOHOB: 3aKOHA
COXPAHEHMUS IIEKTPUUECKOTO 3apsia,
3akoHa Kymnona.

PaboTa B rpynmax mpu aHanuse
JIOTIOJITHUTEJIbHBIX HCTOYHUKOB
MH(pOpMAIU U TOJTOTOBKE COOOIIECHUMA
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>KalolleH >KU3HU U MPUMEHEHUHU
WX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax
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DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. ctounnku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsokenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napasuiesIbHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexTpuieckoro Toka.
3akon J[xxoyns—JIenia. MomHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue IJIC ucTouHMKa TOKA U €ro
BHYTPEHHETO COMPOTUBJICHUS;
HaOJIOICHHUE IIEKTPOJIN3A.

Orenka aOCOJIFOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJTUYMH.

OObsicHEHUE PUHITATIOB ACHUCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AIEKTPOOCBETUTEIHHBIX MPUOOPOB,




DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTHBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUISl TIOJTHOU (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DneKTpoHHAas IPOBOJUMOCTb
TBEPBIX METAIJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEpaTypHl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IPUMECHAs! IPOBOJUMOCTh
MOJYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUN TOK B pacCTBOpPAX U
pacruiaBax 3J€KTPOJIUTOB.

QHGKTpOHI/ITI/I‘-IeCKaH AUcconuranms.

DIIEKTPOJIU3.
DJIEKTPUUECKUM TOK B raszax.
CaMoCTOSTEIbHBIN U
HECAMOCTOSTEIIbHBIN pa3psLl.
Mounus. [1na3zma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA COMPOTUBJICHUS,
BaKyyMHOT'O JIM0JIa, TCPMUCTOPOB U
($hOoTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JINOJIOB, TaJIbBAHUKH.

Pemenne pacu€THbIX 33724 C IBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
BJICKTPUYECKUN TOK.

Pacno3naBanue pu3M4eCKUX SBJICHUM
B YUCOHBIX ONIBITaX U OKPYKAIOIICH
YKU3HU: JIEKTPUUECKAs IIPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHanu3 3MEKTPUYECKUX SIBIICHUU U
MPOLIECCOB B LEMAX MMOCTOSSHHOTO TOKA
C MCIOJIb30BaHHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEA0BATEIBHOTO U NTAPAJLICIIBLHOTO
COEMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyins-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBJICHUMN

C MCIIOJIb30BaHUEM (PHU3HUCCKUX
BEJIMYUH: DJICKTPUYECKUUN 3apsl, CUJIa
TOKA, 3JIEKTPUYECKOE HAIIPSHKEHUE,
AIEKTPUYECKOE COMPOTUBIICHHUE,




MPAKTUYECKOE TPUMEHEHUE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
WMCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN AUO/,
rajibBaHuKa

pa3HocTh notenuuanos, IJC, pabota
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanne HHPOPMAITHOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETAIIUU U
MpeACTaBICHNS] HHPOPMAIINH TTPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHU U
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazaeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO 68
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11 KJIACC

HaumenoBanue
No KonnuecTBo OCHOBHBIC BUIBI I€ATEIILHOCTH
pa3/iesioB U TeEM [TporpammHoe conepxanue
/o 4acoB 00yJarommxcsl
y4eOHOTO0 MpeIMeTa
Pasznen 1. Dnexkrpoannamuka
1.1 | MarauTHO€ noJe. 11 [TocTOsTHHBIE MATHUTHI. IIpoBeneHrEe SKCIIEPUMEHTA: U3YUEHHE

QHGKTPOMaFHHTHaSI
WHAYKOWA

BzaumoelicTBHE TOCTOSIHHBIX
MarouToB. MarHuTHoe 1oJie.
BekTop MaratuTHOM MHAYKIUH.
[TpuHLMI cynieprno3uuuu
MarHMTHBIX TTojaeH. JInnuu
MarHuTHOM MHAYKIuK. Kaptrna
JIMHUN MarHUTHOW MHIYKIIUU MOJIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHo€e 1oje NpoOBOJHUKA

¢ TokoM. KapTrHa nuHul MHAYKIUN
MarHUTHOTO MOJIS JJIMHHOT'O
MPSIMOTO TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzaunmopericTBre NpoOBOIHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJb U
HaIpaBJICHHUE.

Cuna Jlopenna, e€ Moayb U
HanpasieHue. JIBrxeHue
3apsKEHHOM YaCTHUIIbI

MAarHUTHOTO ITOJIS1 KaTYIIKH C TOKOM;
WCCIIEIOBAHNE JEUCTBUS ITOCTOSTHHOTO
MAarHATa Ha paMKy ¢ TOKOM;
VCCIICIOBAHUE SIBJICHUSA
AJIIEKTPOMATHUTHON MHIYKIIMH.
OreHka a0COJIFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OObsicHEeHNE NPUHLUIIOB ACHUCTBUS U
YCIIOBUIA 0€30MaCHOT0 MPUMEHEHHUSI
IIOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHuTOB, JJIEKTPOABUTATEN,
YCKOPUTENEH 3JIEMEHTAPHBIX YACTHIIL,
WHAYKIIMOHHOM TIE€YH.

Pemrenue pacu€THbIX 3a1a4

Ha IpUMEHEeHHE POPMYII TEMBI
«MarauTtHoe noJie. DIEeKTpOMarHuTHas
WUHIYKLUSD.

Pemenne kayeCcTBEHHBIX 3a/1a4

C OIIOPOU Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE




B OJJHOPOJIHOM MarHUTHOM TIOJIE.
Pabota cumnsl Jlopenna.

SIBrIeHME DIEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW UHIYKIUU.
DNEKTPOJBIKYIIAS CUJIA UHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHOMN
uHaykuuu @apanes.

Buxpesoe aiekTpuueckoe 1mose.
DIIEKTPOABHKYIIAS CUJIA UHIYKIIUU
B MMPOBOJIHUKE, IBUKYILEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MAarHUTHOM TIOJIE.

IIpaBuio Jlenua.

NunykTtuBHOCTSL. fABIICHUE
CaMOMHIYKIINH. DJIEKTPOIBUKYIIAS
CUJIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKU
C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
ANEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS NI€Yb

ABJICHUSI TeMbI « MarHUTHOE TOJIE.
DIIEKTPOMAarHUTHAS! UHIYKLIHSD).
OnpeneneHre HanpaBiIEHUs BEKTOpa
MHYKIIMM MAarHUTHOTO MOJIst
MIPOBOJAHUKA C TOKOM, CHIIBI AMIIEpa
u cwibl JIopeHna.

Pacno3znaBanue Gpu3nueckux sBJICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
YKU3HH: B3aUMOJICHCTBUE MArHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIEMCTBUE MarHUTHOTO MOJISl Ha
IIPOBOJIHUK C TOKOM M JIBHOKYLIUICS
3aps.

AHan3 3JIeKTPOMarHUTHBIX SIBICHUI
C MCHOJB30BAHUEM 3aKOHA
AIEKTPOMAarHUTHOW MHIYKIIMH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AJEKTPOMAarHUTHBIX
SIBJICHUM C UCITOJIb30BAaHUEM
(bU3MYECKUX BEJIMYMH: UHIYKIUS
MarHMTHOTO MOJisA, cujla AMrepa, cuiia
JlopeHua, UHAYKTUBHOCTh KaTYIIIKH,
HHEPTHUA FNEKTPUUIECKOTO U MArHUTHOTO
MoJIen

Hroro no pazaeny
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebatenbHas cuctema.
CB00OOIHBIE MEXAaHUYECKUE
konebanus. ['apmMoHnueckue
kosnebanus. [lepuon, yacrora,
aMIIuTyAa 1 (paza KkoaeobaHui.
[Ipy>XKMHHBIN MasATHUK.
MareMaTnyeckui MasTHUK.
YpaBHeHHE rapMOHHYECKUX
kosebanuil. [IpeBpaiienue sHepruu
MIPU TaPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE 2JIEKTPOMATrHUTHBIC
KOJIcOaHUs B UICATbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXy MEXaHUYECKUMU U

QJICKTPOMAIroHuUTHBIMHA KOJICOAHHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUs YHEPTHH B UJCATBHOM
K0JIe0aTeIbHOM KOHTYPE.
IIpencrasienue o 3aTyXarommx
Kosie0aHusX. BeIHYKIeHHBIS
MEeXaHUYeCcKre KoJIeOaHus.
Pe3onanc. BeiHyX1eHHbBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNs.
IlepeMeHHBIN TOK.

CunycouanbHbIi IEPEMEHHBIN TOK.

HccenenoBanne mapameTpoB
K0JIe0aTEIbHOM CUCTEMBI — IEPUO/IA,
JaCTOTHI, AMIUTATYABI U (a3bl
KoJieOaHuM (MIPY>KUHHBIN W/WUIU
MaTeMaTUYECKUM MasiTHUK).
HaOmronenue 3atyxaromux KojaeOaHu.
HccnenoBanue CBOMCTB BHIHYKIEHHBIX
KoJIeOaHU.

Habmronenue pezonanca.

IIpoBeneHue 3KCEpUMEHTA:
UCCJIEIOBAHNE 3aBUCUMOCTH TIEPHO/Ia
MaJIbIX KoJieOaHul rpy3a Ha HUTH

OT JUTMHBI HUTH ¥ MAacChI TPy3a;
MCCJIEIOBAaHKE MTEPEMEHHOTO TOKA

B IIETTH U3 TTOCJIEIOBATEIHHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIIKH
U pe3UcTopa.

OreHka aOCOFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIeCKux
BCJTUYMH.

OOBsICHEHUE TPUHITATIOB ACHCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOTO TOKA, JINHUU
AJIEKTpoIiepeaay.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO




MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpancdhopmarop. IIpousBoacTso,
nepeaayda u noTpedsieHue
ANEKTPUYECKON IHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIpU ITPOU3BOACTBC 3JICKTPOIHCPIUH.

KynbTypa ncnonbs3oBaHust
AJIEKTPOIHEPTHUM B OBCEITHEBHOU
JKU3HU.

TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE MPUMEHEHUE:
AIEKTPUYECKUN 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
aJeKTponepeaay

3aJIaHHOMN (PU3UIECKON MOJIEITBIO

C UCIIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyJI, ONTHUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJIeOaHusl.

Omnucanre MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCTIOIb30BaHUEM (DU3UUECKUX
BEJIUYMH: TICPUOJ ¥ 4aCTOTa
KoJIeOaHu, aMITuTy1a U paza
KOJICOaHM, 3aps)l U CHJIa TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTHCHIBAFOIIIHEC
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

PaboTa B rpynmnax rnpu miaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3YNBTATOB OIBITOB, U AHAJIN3E
JOTIOJTHUTETHBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.2

MexaHu4ecKue 1
AIEKTPOMATHUTHBIE
BOJIHEI

Mexanuyeckue BOJIHbI, YCIOBUS
pacnpocrtpanenus. [lepuos.
CKOpOCTh pacnpoCTpaHEHUs U
nnuHa BoHbL. [lonepeunbie n

N3yuenue oOpazoBanus u
pacnpoCcTpaHEHUS TOTIEPEYHBIX U
POAOTBHBIX BOJIH.
Habmonenue otpaxxeHus




IIPOJIOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. BricoTa Tona. TemOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.

Y cnoBus n3ny4eHus
AIIEKTPOMArHUTHHIX BOJIH. B3anmHas
opueHTaIus BeKTopoB E, B,

U B 3JIEKTPOMAarHUTHOM BOJIHE.
CBOIICTBA AIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUe, NPEJIOMIICHUE,
nossipuzanus, audpaxius,
uHTepdpepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[I[Ixana 31€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHue JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLIMTIBI paTUOCBSI3U U
TeneBuaeHUs. Paninonokanus.
DNEeKTpOMarHUTHOE 3arpsi3HEHHE
OKPYKaIOIIEH CPEIbI.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
YJIbTPAa3BYKOBasl IMAarHOCTHUKA

B TEXHUKE U MEAULIMHE, paaap,

U TIpEeNIOMIICHHUSI, UHTEP(EPEHITUU U
T paKIui MEXaHUYECKUX BOJIH.
HabGnronenue cBsizu TpOMKOCTH 3ByKa U
BBICOTHI TOHA C AMIUIUTYIOM U
4acTOTOM KoJieOaHUM, 3ByKOBOTO
pE30HaHca.

HccnenoBanne CBOWCTB
AJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, MOIAPU3ALNs,
nudpakuys, MHTEphEpeHIIHS.
N3yyenue ycaoBui U3ITy4EHUs
AJIIEKTPOMATrHUTHBIX BOJIH, B3AUMHOU
opueHTaIuu BeKTopos E, B,

U B DJIEKTPOMArHUTHOU BOJIHE.
N3ydyeHne npuMeHeHus
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbscHEHUE IPUHIUIIOB AEHCTBUS U
yCJIOBH 0€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEJIULIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenue pacu€THBIX U Ka4€CTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONUCHIBAIOIIINE




paIuoONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neun

pacrpocTpaHeHHE MEXaHUUECKUX U
AIIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue nHGHOPMaIMOHHBIX
TEXHOJIOTUH JIJIsI TOKCKa,
CTPYKTYpUPOBaHUS, UHTEPIPETAIIUU U
npecTaBiIeHus nH(pOpMaLuu

IIPU OATOTOBKE COOOILIEHUH

00 MCTIOIb30BAaHUH AJIEKTPOMATHUTHBIX
BOJIH B TEXHUKE.

VYyactue B TUCKyCCUU

00 3JIEKTPOMarHMTHOM 3arpsi3HEHUN
OKPYKaIOIIEH CPEIBI.

Pabora B rpynnax npu miaHUpOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yIbTAaTOB OMBITOB U aHAIIU3E
JTOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMAIUHU TI0 TEME

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpsAmosMHENHOE PACIIPOCTPAHEHNE
CBETA B OJHOPOIHOM cpene. JIyu
cBeTa. To4ueuHbI HCTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoenue
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiienue cBeta. 3aKOHBI
npesioMyIeHUs cBeTa. AOCOIOTHBIN
nokaszaresnp npesnomiieHus. [lomHoe

N3yuenue siBiieHUS TTOJTHOTO
BHYTPEHHETO OTPAKEHUS, €70
MIPUMEHEHHUS B CBETOBO/IE.

N3yuyenne Moaenen MUKpOCKOIIa,
TeJIeCKOIa.

ITonmydyeHue criekTpa ¢ IOMOILBIO
MIPU3MBI B THPPAKITMOHHON PEIIETKH.
N3Mepenune nokazaresns npeoMIeHU
CTEKJIa.

HccnenoBanre CBOMCTB N300pakeHU M




BHYTPEHHEE OTPaKCHHUE.
[IpenenpHBIN yroi MoaHOTro
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcust cBera. CoXHBIN COCTaB
oemnoro cBeta. LIBer.

Colwuparolue 1 paccenuBaroIue
nuH3bl. ToHKas nH3a. POKYCHOE
PAcCTOSIHUE U ONITUYECKas CUJia
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JuH3ax. Dopmyia
TOHKOW JIMH3bI. Y BEJINYCHUE,
JIaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPUYECKOMN ONITUKH.

BonnoBas ontuka. UaTepdepenus
cBeta. KorepeHTHbIE HCTOUYHUKM.
VYcnoBust HaOMIOIEHN S MAKCUMYMOB
U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH(a3HbIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus csera. AudppakumoHHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCHUMYMOB TP TaJI€HUU
MOHOXPOMATHYE€CKOTO CBETA

Ha TUPPAKITUOHHYIO PEIIETKY.

B JINH3aX.
OObsicHEHUE IPUHIIUAIIOB ACHUCTBUS U
yCIIOBUI 6€30MacHOTO MPUMEHEHHUS
OYKOB, JyTibl, hOTOAMNIApaTa,
MIPOEKIIMOHHOTO anmapara,
MHKPOCKOIIA, TEJIECKOTA, BOJIOKOHHOU
ONTHKH, TUPPAKIMOHHOW PEIIETKH,
HOJISIPOUAA.

Pemenune pacu€THeIX 3a71a4 C IBHO
3aIaHHON (PU3HYECKON MOJAEIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI T€OMETPUYECKON ONTUKH.
[TocTpoenue u onucanue N300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOW JINH30M.

PaccMmoTtpenue nipenenos
IPUMEHUMOCTH T'€OMETPUUYECKOIN
OITHKM.

Pacnio3naBanue Gpuznyeckux siBICHUN
B OIIBITaX U OKPY’KAIOLIEH KU3HU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJIOMIICHHUE,
uHTephepeHIus, TMPpaKuus U
NOJISIpU3aLUs CBETA, JUCIIEPCHS CBETA.
N3yuenue ycnoBuid HAOIHOICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE




[Tonapu3zanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE PUMEHEHUE:

OYKH, JIyna, (poroanmapar,
IIPOCKIIMOHHBIN arapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OITHKA, AUPPAKIIMOHHAS PEIIETKA,
MTOJISIPOU T

OT JBYX CUH(DA3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

YcnoBue HaOMIOEHUS TTIABHBIX
MaKCUMYMOB IpH MaJ€HUU
MOHOXPOMAaTHYECKOTO CBETa

Ha AU(QPaKIMOHHYIO PEHIETKY.
AHaJIN3 ONTUYECKUX SIBIICHUM

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PAaCIPOCTPAHEHHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPEJIOMJIEHUS CBETA.
OnucaHue ONTUYECKUX SIBJICHUI

C UCTIOJIb30BAHUEM (PU3UYECKHUX
BEJINYMH: OKYCHOE PACCTOSIHUE U
ONTHYECKAs CUJIA JIMH3BI

Hroro no pazneny
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Pa3nen 3. OcHOBBI cieNMAJILHO TEOPUHM OTHOCUTEIBLHOCTH (1as1ee — CTO)

3.1

OCHOBBI CITETUATBEHOUN
TEOpUH
OTHOCHUTEIBHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIaCCUUECKOM MEXaHHUKH.
IToctynartsl cienuaibHON TEOPUU
OTHOCHTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OHHINTENHA.

OTHOCHTEIBLHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHH U COKPALICHUE JIJTWHBI.

Pemrenne xauecTBEHHBIX 3a71a4

C OMOPOW Ha U3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3oBanre nHOOPMAIMOHHBIX
TEXHOJIOTUH JJIs1 IOMCKA,
CTPYKTYpHUPOBAHUS, HHTEPIPETAIIUU U
peACcTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPaHUIaX
IIPUMEHUMOCTH KIJIACCHYECKON
Mexanuku u ocHoBax CTO




DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHULIBI.
CBs13b Macchl € DHEPTUEH U
UMITYJICOM PEISTUBUCTCKOM
YaCTULIbI. DHEPTHUS [TOKOS

Htoro no pazaeny

Pa3znen 4. KBantoBas pusuka

4.1

DNEeMEHTBI KBAHTOBOMU
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
SHEpPruu (POTOHA C €ro YaCTOTOM.
DHeprus 1 UMIyJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbotorddexra. ONbITHI

A.T". CroneroBa. 3aKOHBI
dbororddekra. YpaBHeHUE
OuinmTenHa s hotoddexra.

«Kpacnas rpanuna» dpotodddexra.

JlaBnenue cBeta. OMbIThI

I1.H. JIcOenena.

XHUMHYECKOE JCHCTBUE CBETA.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:!
dhoTo311eMEeHT, (hOTOTATUHK,
COJIHEUHas 0aTapesi, CBEeTOIUO/]

Habmronenue gpotoaddexra

Ha YCTAaHOBKE C IUHKOBOM TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dbororddexra.

OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: poTodeMeHT, (POToaaTUHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCJIOBUM UX 0€30MaCHOTO MPUMEHEHHUSI
B IIPAKTUYECKOM KU3HU.

Petienne pacué€THbIX 33714 C SIBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C HCTO0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpPMYJT KBAHTOBOM OTITHKHU.
Pemienne kauyecTBEHHBIX 3a/1a4

C OIIOPOM HAa U3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
Pacnio3naBanue Gpuznyueckux siBICHUIN
B y4€OHBIX OMBITAX:




dhoToanekTpudeckuii 3phexT, cBeToBOE
JaBJICHHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SIBIICHUH ¥ TPOIIECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMYUH: CKOPOCTH AIEKTPOMArHUTHBIX
BOJIH, JJTHHA BOJHBI ¥ YACTOTA CBETA,
DHEPTUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Monens atoma ToMmcoHa. OTBITH
Peszepdopaa no paccessHuro
a-yactul. [manerapHas Mozenb
aroMma. [loctynarel bopa.
W3nydenuie u noriomieHne GoToHOB
MIpY MEPEXOJIE aTOMA C OJHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CIEKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BoanoBbIe cBolicTBa yacTHll. BOIHEI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CnoHTaHHOE U BBIHYKJIEHHOE
W3JIy4YCHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJIbHbIM aHAIU3
(cmekTpockon), 1a3ep, KBAaHTOBBII
KOMITBIOTED

Nzyuenne monenu onsita Pesepdopaa.
IIpoBeneHue 3KcriepuMeHTa

10 HaOJIFOJIEHUIO JINHEWYATOr0 CIEKTPa.
OneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3nIecKux
BEJINYMH.

N3yuenne monenu aroma: ToMmcoHa,
MJIaHETaApHOM MOJIETU aTOMa, MOJIETTU
aroma bopa.

N3yuyenue ciekTpa ypoBHEN SHEPTUU
atToMa Bozopoaa. OObsiCHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
0e301acHOro MPUMEHEHHUSI
CIEKTPOCKOTA, Jla3epa, KBAaHTOBOTO
KOMITbIOTEPA.

Pemenne KkayeCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHMS 110 TeMe «CTpoeHue aToMay.




Pacnio3naBanue Gpu3nuecKkux sBICHUN
B y4€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOr O CIIEKTPa U3ITy4YCHUS.
AHaM3 KBaHTOBBIX IPOLIECCOB U
SBJICHUM C HCII0JIb30BAaHUEM
IIOCTyJ1aTOB bopa

4.3

ATOMHOE IO

DKCIEPUMEHTHI, TOKA3bIBAIOIIIHEC
CII0)KHOCTBH CTPOCHHUS SIPA.
OTKpBITHE PATHOAKTHBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEICHUIO COCTAaBA
PaOAKTUBHOTO U3ITyYCHUS.
CsoiicTBa anb(da-, 6eTa-,
ramMma-u3nydenus. Biusane
PaMOaKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA ¥ HEUTPOHA.
Hyknonnas moaens spa
['eiizenbepra-MBaneHko.

3apsna sapa. MaccoBoe 4uciIo sapa.

N3oTtomnsl.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTHBHOTO

pacnana.
OHeprus CBsI3U HYKJIOHOB B SIIPE.
SlnepHblie CHIIBI.

N3ydeHnne 3KCrIepuMEeHTOB,
JTIOKa3bIBAIOIINX CIIOKHOCTh CTPOCHHUSI
aTOMHOTO f]Ipa.

HccnenoBanye TPEKOB YacTHUIL

(10 roToBBIM (oTOrpaPuUsIM).
N3yuyeHue siAepHbIX CUIL, IIEPHBIX
peaklMii CHHTE3a U paciaja,
TEPMOSIICPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOW MOJENH sIIpa
['eitzenOepra-MBaneHko.

OObsicHEHUE yCTpOIICTBA U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BunbcoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha NOJIyYCHHbIE 3HAHHUS, B T.Y. O 3apse
¥ MaccOBOM YHCJIIE sipa.
Pacno3naBanue pu3MUecKux SIBICHUM
B yU€OHBIX OMBITaX U B OKPYXKaroleil
’KU3HH: ECTECTBEHHAs U HCKYCCTBEHHAs
PaAMOaKTUBHOCTb.




JledekT mMacchl sapa.

Snepnbie peakuuu. Jlenenue u
CUHTE3 sJIEP.

S nepnpii peaktop. TepMosiaepHbIi
cuntes. [Ipobiaembl U mepCeKTUBbI
AJIEPHON SHEPrETUKH.
DKOJOTUYECKUE ACIIEKTHI SJIEPHOM
DHEPIETHUKH.

DJleMeHTapHbIC YacTULbl. OTKpBITHE
MO3UTPOHA.

MeTtonapl HAOIIOACHUS U
pPETUCTPALIUU JJIIEMEHTAPHBIX
YaCTHII.

DyHIaMEHTaAJIbHBIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYECKO KapTHUHBI MUpA.
TexHnueckue ycTpomucTaa u
MPAKTUYECKOE MPUMEHECHUE:
JIO3UMETP, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomoOa

Onucanue KBaHTOBBIX SIBJICHUU U
ITPOLIECCOB C MCIIOJIB30BAaHUEM
bu3NYECKUX BETUYHH: TEPHO/T
MOJIypacIaia, SHEPTHS CBSA3U ATOMHBIX
anep, neexT Macchl spa.

AHaJIN3 NPOUECCOB U SBJICHUM

C UCITOJIb30BAHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPAaHEHHUS
AIEKTPUYECKOTO 3apsAia, 3aKOH
COXpPaHEHMSI MacCOBOI'0 YHCIIA,
noctynarsl bopa, 3aKkoH
PaIOaKTUBHOIO PacIaja.

VYyacTue B paboTe Kpyrioro croia
«DyHaamMeHTanbHbIE B3AUMOIEHCTBHUS.
EannHcTBO pu3nyueckoid KapTUHBI
MHUpPay.

Hcnonb3zoBanne MHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIS IOUCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIMU U
npecTaBiIeHus] HOOPMaLUK TPU
MOJTOTOBKE COOOIICHHI O MPUMEHECHUH
3aKOHOB KBAaHTOBOU (PM3UKHU B TEXHUKE
Y TEXHOJIOTUSAX, DKOJIOTMUYECKUX
aCIeKTax sJIEPHON SHEPreTUKH

Hroro o pasgemny

15




Pa3znen 5. JieMeHTHI aCTPOHOMMU U aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH U
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3maoro Heba. Co3pe3aus,
SpKUE 3BE3/IbI, TUTAHETHI, UX
BUJIUMOE JBHKCHUE.

ConHeyHas cucreMa.

Connne. CollHeUHass aKTUBHOCTb.

Ncrounuk sneprun CoJiHIA U 3BE3N.

3BE3/bl, UX OCHOBHBIE
XapakTepucTuku. Jlnarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTBY». 3BE3IBI TJIAaBHOU
MOCJIEA0BATEIbHOCTH. 3ABUCUMOCTD
«macca — CBETUMOCTbY» JIJIs 3BE3]T
TJIAaBHOM MOCJIEA0BATEIBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

0 MPOUCXOKICHUU U IBOJIIOLUN
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3.

Muneunsii [1yts — Hama ["anakTuka.
[Tonoxenue n asmxenue CoiHIA

B ['anaktuke. TUIlbl raJakTUK.
PaauoranakTvku v KBa3aphl.
YépHblie AbIpHI B SIpaX FaIAKTHK.

IToaroroBka cooOIeHM 00 dTanax
Pa3BUTHSL ACTPOHOMMH, O TIPUKIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUU
aACTPOHOMMH, O METOJIaX MOJIyYEHUS
HAaY4YHBIX aCTPOHOMMWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMMUH.

N3ydenne COBpEMEHHBIX
MIPEJICTABICHUI O MMPOUCXOXKICHUHN U
sBosroI CoJIHIa U 3BE3L.
N3ydeHue TUIIOB rajlakTHK,
pPaIMOTAIAKTUK U KBa3apoB.
N3yuenne nBUXKEHUSI HEOECHBIX Te,
ABOJIIOIMH 3BE311 U BeceneHnou,
MPOLIECCOB, MPOUCXOISIIMX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOM cpefe,
MacTabHOW CTPYKTYphl BeeneHHOI.
OObsicHeHue pacimpenns Becenennou
Ha OCHOBE 3akoHa Xa00:a.
[ToaroToBKa K 00CYKIECHUIO
HEpEIISHHBIX MTPO0JIeM aCTPOHOMHUHU.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM I'1a30M

C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH I ONIpeACIICHUS




Bcenennas. Pacimpenne
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennmkroBoe
U3IIy4YEHUE.

MacuitabHast CTpyKTypa
Bcenennoii. Meraranakruka.
Hepeménnsie npobiemsl

MOJIOKEHUST HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3iusg CeBepHOro noymapus

U ApKUE 3BE3BL.

[TpoBenenue HaOIIOICHUH B TEIECKOII
Jlynsbl, miianer, Mieunoro IlyTu.
YyacTre B JUCKYCCUHM O HEPELIEHHBIX
npobyieMax aCTpOHOMHHU

aACTPOHOMUU
Hroro o pazgeny 7
Pa3nes 6. O60611ai011ee MOBTOPEHME
6.1 | O6o6maroiee 4 O0600uIeHne 1 cucTteMaTu3anus VYyacTue B IUCKYCCHUU O POJIH (PU3UKH
MOBTOPEHUE CoJIepKaHus pa3/iesioB Kypca Y aCTPOHOMUU B Pa3IMYHBIX cepax

«Mexanuka», «MoJekysapHas
bu3HMKa U TEPMOJTUHAMUKAY,
«QnexktpoauHamukay, «Konebanus
Y BOJIHBD, «OCHOBBI CHEUAIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBast pusnkay, « QIeMeHTHI
aCTPOHOMUU U aCTPOPUZUKIY.
Ponb ¢pu3uku v acTpoHOMUU B
AKOHOMHYECKOM, TEXHOJIOTUUECKOM,
COLIMAJIBHOM M 3THUYECKOU cepax
JEATEIbHOCTH YEJI0BEKA, POJIb U
MeCTO (PU3UKHU ¥ AaCTPOHOMHHU

B COBPEMEHHOW HAYYHOM KApTHHE
MUpa, 3HaYCHUE ONUCATENBHOM,

JIeSATECIIBHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(bu3nyeCcKoi KapTUHBI MUpPa B Py
COBPEMEHHBIX MPE/ICTaBICHUMN

O MPUPOJIE.

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX MOHSTHH, PU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca GU3HKU
10-11 xnaccos




CUCTEMATU3UPYIOLIEH,
OOBSICHUTENLHOU U
MPOTHOCTUYECKON (DyHKIIUH
¢buznueckoil Teopuu, poib
(U3HYECKON TEOPHH B
(opMHPOBAHNY NIPEICTABICHUH
0 (pU3UYECKON KapTUHE MHUPA, MECTO
(bu3MYECcKOil KapTUHBI MUpa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUMN O IPUPOJIE

Htoro o pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME
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