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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usmke 0a30BOrO YpOBHS Ha YpOBHE CpelHEro oomiero obOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHWI W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€ToMm
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILENIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpaMMmbl 1o (U3MKE HAmpaBleHO Ha (OPMHUPOBAHUE E€CTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb DPEATU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKM: JIMYHOCTHBIE, MeETalmpeIMETHbIE, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIaHUPYEMbIE Ppe3ylbTaThl OCBOEHHS Kypca (u3mku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIE Pe3yabTaThl MO rojilaM O0yYEeHHUS;
coziepkaHue yueOHoro npeameta «Du3nka» 1o rogam o0ydeHus..

®dusnka Kak Hayka 0 HanboJjee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B Ka4e€CTBE yUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMmueH, ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, TMOJYYEHHs] HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIAJl B
(bopMHUpOBaHHE €CTECTBEHHO-HAYYHO! KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HayYHBI METOJ MO3HAHUS TPU BBIIIOJHEHUH UMU Y4EOHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero odiero oOpa3oBaHus MOJIOKEH Pl UIEH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AesoB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HEll MaTepuan Kypca Gu3uku oObeAUHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B kypce sBhsiercss (GOpMUpOBAaHHME MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIE.

Hoesn cymanumapusayuu. EE peanuzanus npeanoyiaraeT MUCHOJb30BaHWE T'yMaHUTAPHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTMYECKMMHM TPOOIeMaMHu.

Hoes npuknaonoii nanpaenrennocmu. Kypc GU3uku npeamnonaraeT 3HakOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peaausyercs IOCPEACTBOM BBEJICHHS 3JEMEHTOB COJEpXKaHMUS,
MOCBSIIEHHBIX 3KOJOIMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbl C pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKke 00CYKJICHHs TPOOJIEM palliOHAILHOTO MPUPOJONOIB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH 3JIEMEHTaMH Kypca ()M3MKM Ha YpPOBHE cpelHero oOIiero oopa3zoBaHMs
ABISAIOTCS (u3ndeckue Teopuu ((hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nueckoil TeopuH, posM (PyHIAMEHTAIbHBIX 3aKOHOB M TNPUHIMIIOB B COBPEMEHHBIX



NPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTHA TEOPHH, Ul ONMHMCAHHUS E€CTECTBEHHO-
Hay4HBIX SIBJICHUHN U MIPOLIECCOB).

CucTeMHO-IeSITETLHOCTHBIN MOX0 B Kypce (DM3MKH pean3yeTcs MPexae BCero 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatomuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopaTopHBIX paboOT, KOTOpBIE B TporpaMme MO0 (U3NKE OOBEIUHCHBI B OOMNIMI CIIMCOK
YUEHHUYECKUX TMPAKTUUYECKUX padoT. BrigeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
mporecca UCXos U3 0COOCHHOCTEH TUTAaHUPOBAaHMS U OCHAIIeHHU KabuHeTa (usuku. [Ipu sTom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.

Bonpmoe BHUMaHMe yIenseTcsl PEHICHUI0 Pacu€THBIX W KadeCTBEHHBIX 3a1ad. [Ipu sTom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4y C SIBHO 3aJIaHHOM (PM3MYECKON MOJIEINBIO,
MO3BOJISIOIINE MPUMEHSTh M3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasferna
Kypca, TaK ¥ HHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3fesioB. [ KaueCTBEHHBIX 3a/a4 MPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWS (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TtpeboBanuamu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
obecrieyeHn0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETro
o0mrero o0pa3oBaHUs JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOwHeTa (QM3WKHA WIH B
YCIIOBHSIX HHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIa. B xabunete
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE TSI BBITOTHEHUS YKa3aHHBIX
B IporpamMMe Mo (U3MKE YYEHHUYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opy0BaHUE.

JlemoHcTpalMoHHOE 000pyAOBaHHE (OPMUPYETCSI B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAaJIbHON OCTATOYHOCTH U o0OecreunBaeT MOCTAaHOBKY IEPEUYHCIEHHBIX B MpOrpaMMe 1o
¢Gu3MKe KIIOYEBBIX JEMOHCTpAlUUN Uil HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopartopHoe 0060pyAOBaHUE IJIsi YYCHMUYECKUX IMPAKTUYECKHX paboT (dopMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcsi B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMIUJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M LHHU(PPOBBIX MPHOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH IEJSIMU U3YyUeHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:
dbopMupoBaHHEe HHTEpeca U CTPEeMIICHUS OO0YyJaromMXCS K HAYYHOMY H3YYECHHUIO MPHUPOIDI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;
pa3BHUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HaHUS U (POPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIHUM SIBICHUSM;

(hopMHpOBaHKHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa M3y4eHHUS OCHOB CTPOCHHUS MaTepuu
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

¢dopmupoBaHue yMEHHH OOBSICHATH SIBJICHUS C UCIOJNb30BaHUEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHHE NPEACTABICHUN O PoiM (GU3UKU Ul Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH.

JlocTikeHre 3TUX Ieled obecreunBaeTcsl pelIeHHEeM CIEAYIOIIMX 337ad B IpoLecce
u3yueHus Kypca GU3UKU Ha YPOBHE CpelHEero oomiero o0pa3oBaHus:
npuoOpeTeHre CUCTEMBbI 3HAaHUM 00 00UMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAs MEXaHHMKY, MOJEKYIApHYIO (HU3UKY, ODJICKTPOJAWHAMHKY, KBAHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(U3UKH;



(dbopmMupoBaHHE YMEHUI NPUMEHSTb TEOPETHYECKUE 3HAHUS s OOBSICHEHUS (U3NUECKUX
SIBJICHUI B IPUPOJIE U JUISl IPUHATHUS PAKTUYECKUX PELLICHUM B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 33a4 C SIBHO 3aJJaHHOM (PU3MUECKO MOIeNbI0, 3a/ad,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/1aHUe (PU3MUECKON MOJAETH, aJeKBATHON YCIOBUSM
3aJ1a4y;

MOHMMaHWe (U3UYECKUX OCHOB U MPHUHIMUIOB JAECUCTBUS TEXHUYECKMX YCTPOWCTB U
TEXHOJIOTUYECKHUX IPOLIECCOB, UX BIUSHUS HAa OKPYKAIOLYIO CPELY;

OBJIAJIECHUE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS M MPOBEACHUA (DU3HUECKUX
OKCTIEPUMEHTOB, aHAIW3a W WHTEpIpeTalud WHPOPMALUU, OMPEACTCHUS JOCTOBEPHOCTU
MIOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHME YCIIOBUM U1 PAa3BUTUS YMEHHU MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKOM
JeSITEIbHOCTH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHb) Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUs
otBoautTcs 136 yvacoB: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMMe 1o (u3uke nepedeHb Jab0paTOPHbIX U MPAKTUYECKUX padboT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJIaeT BBIOOp IMPOBEAEHHUS JTa0OpaTOPHBIX paboT U
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.

COIJEP KXAHUE OBYUEHUA
10 KJIACC
Paszpnen 1. @u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

®usnka — Hayka o mpupoge. Hayunele meToapl mo3HaHUs OKpyxkaromero mupa. Poib
SKCIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pr3HKe.

MogenupoBanue (pu3nyeckux sBIEHUNU W TporieccoB. Hayunsie rumotesbl. Ousnyeckue
3aKOHBI ¥ TEOPUU. |'paHH1IBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHITUI COOTBETCTBHUS.

Pone m mecto ¢usmku B (PopMUpPOBAaHWUM COBPEMEHHOM HAYYHOW KapTHHBI MHpa, B
MPAKTUYECKOUN ACSATETLHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATYHKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe nBrKeHHE. OTHOCHTEIBHOCTHL MEXaHHMYecKoTro JBmKeHHsI. Cucrema
otcuéra. Tpaekropus.

[Tepemenienue, CKOpoCTh (CpelmHsii CKOPOCTh, MTHOBEHHAas CKOPOCTb) U YCKOpPEHHE
MaTepHaIbHON TOYKH, WX MPOEKIMU HA OCHU CUCTEMbl KoopauHat. ClI0KEHHE MepeMelleHul U
CJI0’KE€HUE CKOPOCTEH.

PaBHOMepHOE M paBHOYCKOpEHHOE MpsiMOJUHEiHOe aBikeHue. ['paduku 3aBucUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaACHHS.

KpuBonmueiiHoe nBuwxeHue. J[BMKeHHME MarepUalbHOM TOYKHM MO0 OKPYXKHOCTH C
MOCTOSTHHOM 1O MOJYJI0 CKOPOCThIO. YTJOBasi CKOPOCTb, JMHEWHHas ckopocTh. llepuon u
gactoTa oOpaieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuueckre yCcTpoiICTBa W MPaKTUYECKOE NPUMEHEHHUE: CIHUJIOMETpP, JBUKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE TIEpEIadH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIUS KUHEMAaTUYECKUX XapAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKeHU Tena, OpOIIEHHOTO MO/ YTTIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHMSL.



Hamnpasienne cKOpoCTH Ipy JBUKEHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXKAY — IIYTMM,  NPOUACHHBIMM  TEIOM 34
IIOCJIEIOBATEIbHBIE DPABHBIE IPOMEXKYTKHM BpPEMEHHM IPU PaBHOYCKOPEHHOM [JBIDKEHUM C
Ha4yaJIbHOM CKOPOCTBIO, PAaBHOM HYIIIO.

N3yuenune nBUKEHU IIAPUKA B BA3KOU KHUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHnun otHocuTenbHOCTH ['anunes. [lepbiit 3akoH Herorona. MHEpuuanbHble CUCTEMBI
OTCYETA.

Macca Tena. Cuna. Ilpunmmn cyneprnosuniuu cui. Bropoi 3akoH Heiorona mis
MaTtepuanbHOM TOUKHU. TpeTuii 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMupHOro Tsrotenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Bunbl Tpenus (mokos, ckoibkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHMs CKOJBKEHUS U cuia TpeHus nokos. Koadduunent tpenus. Cuiia conpoTUBICHUS
MIPY IBWKEHUU TeJia B )KUJKOCTH WJIH raze.

[TocTynarensHoe ¥ BpamiareabHOE JBUKEHHE aOCOIIOTHO TBEPAOTO Tena.

MoOMEHT CcHJIBI OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. YcnoBus paBHOBecHs
TBEPAOTO Tea.

Texnuueckre yCTpoHCTBa W MPAKTHUECKOE NPUMEHEHHUE: TMOJIIMITHUKY, JBUKECHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHne MHEpLUH.

CpaBHeHME Macc B3aUMOICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnosxeHune cuiL

3aBUCUMOCTb CUJIBI YIPYTOCTH OT Aedopmaruu.

Hesecomocts. Bec Tena npu ycKOpEHHOM MOABEME U MTaJICHUMU.

CpaBHeHUE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

Ycnosus paBHOBECHs TBEPAOTO Tesa. Buipl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B IIPY)KMHE U PE3MHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue yclioBUi paBHOBECHS TBEPAOIO TeEJIA, UMEIOLIETO OCh BPALLCHUS.

Tema 3. 3akonvl coxpanenus 6 mexanuke

Hmnynbc MarepuanbHOM TOUKHU (Tena), CUCTEMbl MaTE€pUaIbHbBIX TOUYEK. MIMITyIbC CHIIBI U
U3MEHEHHE UMITyJIbCa TeJla. 3aKOH COXPaHEHUS UMITyJbca. PEakTMBHOE IBHKECHUE.

Pabora cusbl. MOIITHOCTh CHJIBI.

Kunernueckass sHeprust MaTepualbHOM TOuku. Teopema 00 M3MEHEHUM KHHETHYECKOU
SHEPIruH.

[TorenumaneHas sHeprus. [loTeHnnanbHas sHEPTUs ynpyro 1epopMHUPOBAHHOM MPYKUHBI.
[ToTreHumansHas SHEprys Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[loTeHumaneHble U HEMOTEHIMANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHLHAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPIUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHMSL.

TexHuueckre yCTpoMCTBA M IPAKTUYECKOE NPUMEHEHME: BOJOMET, KOIEpP, MPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu



3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBHXKEHUE.

[lepexoa MOTEHIMATLHOW PHEPTUU B KHHETUYECKYIO B 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne aOCOMIOTHO HEYNPYroro yruapa ¢ IMOMOINBIO JIBYX OJWHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C HM3MEHEHHMEM MEXaHMYECKOW JHEpPruu Teja Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'YTa.

Pa3nen 3. MoaekysipHasi puznka 1 TepMoIHHAMHUKA

Tema 1. Ocroebl MOIEKYNAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH U UX OTIBITHOE 000CHOBAHHE.
BbpoynoBckoe pgBwxkenue. Jduddys3us. Xapaktep ABMKEHHS ¢ B3aUMOJIEHCTBUSI YaCTHIL
BemecTBa. MoJieTl CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE JITUX Mojenerd. Macca u pasmepsl Mojekyn. KonudecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJSIPHO-KHHETUUYECKOW TEOPHH
UJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KHHETHYEeCKOW SHEpPTHH
TEIUIOBOrO JABWKEHHWS dvactul raza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JanproHa. M3omponecchl B UAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30TPOILIECCOB: U30TEPMa,
M30X0pa, u3obapa.

Texuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThI, [1OKa3bIBAIOLIUE JHUCKPETHOE CTpPOEHHE BellecTBa, ¢Gotorpaduu MoOJIEKyI
OPraHM4YeCKUX COCTMHECHUMH.

OmnbiTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJICHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, HJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UICATBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE H3MepeHHil o0béma
KOMHAThI, JABJICHUS U TEMIIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y IapaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuxu

TepmonuHamuueckass cucteMa. BHYTpeHHsISt SHEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JJHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHUE. Y JelIbHast
TEII0EMKOCTD BellecTBa. KonuecTBO TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsitne 06 agmabatHOoM mpouecce. llepBblii 3akoH TepMmoauHamuku. [IpumeHeHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccam. [ padudeckas mHTepIpeTaus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MpOIIECCOB B MPUPOJIE.

TemnnoBbie MamuHbl. [IpruHIMITEI TeHCTBUS TEIUIOBLIX MamuH. [IpeoOpa3oBaHus sHEPTUH B
TeruIoBbIX MamuHax. Koaddumuent noneznoro aeiictBusi TeruoBoil mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBHSI. DKOJIOTUIECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

TexHuueckre YCTpOMCTBA W NPAKTUYECKOE MNPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpEHHEH SHEPrHM Tejla IpPU COBEPIICHWH DPAOOTHL: BBUIET NMPOOKU U3
OyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >(upa B JaTYHHOU TpyOKe MyTéM
TpeHus (BUICOAEMOHCTpAIINA).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja Ipu TeIonepeaaye.

OmnpIT M0 aguabaTHOMY PacIIMPEHUIO BO3/yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOI'O JBUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u KoHaeHCaus. Vicnapenue u kunenne. AOCONTIOTHAs U OTHOCUTEIIbHAS
BJIQKHOCTh BO3ayXa. HacelmeHHslili map. YaenpHasi TerioTa mapooOpa3oBaHUs. 3aBUCHMOCTb
TEeMIIepaTypbl KUIIEHUS OT AAaBJICHUS.

Teépnoe Teno. Kpucrammueckue u aMmopgHbie Tena. AHU30TPOTIUS CBOMCTB KPUCTAIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpuctamnuzauus. VY aenbHas
TeruioTa miasseHus. Cyonumanusi.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoiicTBa M NPAaKTUYECKOE NPUMEHEHHUE: THUTPOMETpP M ICHUXPOMETD,
KaJJOpUMETP, TEXHOJIOTUW  TOJIyYE€HUSI COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTepHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoOb1 3MEPEHUS BIAKHOCTH.

HaGnroneHue HarpeBaHus U IUIaBICHUS KPUCTANIMUECKOTO BELIECTBA.

JleMOHCTpaImsi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

H3Mepenne 0OTHOCUTEIBLHOM BIAXKHOCTH BO3IyXa.

Pa3znen 4. DiiekTpoauHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tel. OJIeKTpUuYeckuil 3apsa. JlBa BuJa 3IIEKTPUYECKHX 3apsIOB.
[IpoBOAHMKH, AUBIEKTPUKH U MOJTYPOBOAHUKN. 3AKOH COXPAHEHMS 3JIEKTPUUYECKOTO 3apsija.

Bzaumopeiictue 3apsgoB.  3akoH  Kynona. ToueuHbli  3JIEKTpUYECKHE  3apsijl.
Onektpuyeckoe mnoJe. HampsxéHHocTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHUY HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanekrpocratmyeckoro moisA. [lorenmman. PasHOCTh  MOTEHIMANIOB.
[IpoBOAHMKY U AUDIEKTPUKH B AIEKTPOCTATUYECKOM M0J1€. [uanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMKocTh. KonaeHcaTop. DNEKTPOEMKOCTh IJIOCKOTO KOHAEHCATOpa. ODHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpONCTBA M MPAKTUUYECKOE NPUMEHEHHUE: AIIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP, KOMHUPOBAIbHBIH
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YeTpoiCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSDKEHHBIX TEll.

[IpoBOIHUKH B BJIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOIIAAM IUIACTHH,
paccTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.



OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 3mekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNeKTpUUECKUN TOK. YCIOBUS CYLECTBOBAHUS 3JIEKTPUUYECKOTO TOKa. VICTOUHMKM TOKa.
Cuna Toxka. [IoCcTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma a5 ygacTka LIETH.

DnexTpuyeckoe CONPOTUBIICHUE. VYnenbHoe COINPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JIEKTPHYECKOTO TOKA.

DNEeKTpOABUKYIIAasl CUjla U BHYTPEHHEE COIPOTUBIIEHUE UCTOYHHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) 3eKTpuueckoi nenu. KopoTkoe 3amMpIkaHue.

DNeKTpOHHas MPOBOJUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTh CONPOTHUBIICHUSI METAIIJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHAass M MpPHUMECHas MPOBOJAUMOCTb MOJYIPOBOJIHUKOB.
CgpoiictBa p—Nn-nepexona. IlomynpoBoIHUKOBBIE TPHUOOPHI.

DneKTpUuYecKuii TOK B pacTBOpax M pacijiaBaX A3JIEKTPOJIUTOB. OIEKTPOJIUTHYECKAS
JUccolanus. JIEKTPOIU3.

OnekTpuyecknil TOK B razax. CaMOCTOSITENIBHBIN U HECAMOCTOSATEIbHBIN pa3psan. MoJHus.
[Tna3ma.

Texnuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: aMIIEpPMETP, BOJILTMETP, PEOCTaT,
HUCTOYHUKHA TOKA, DJIEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COTNPOTHUBJICHUS, BAaKyyMHBIH  JAHOJ, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
ITOJIYIIPOBOTHUKOBBIN INOJ, FaIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaPSHKEHUS.

3aBUCUMOCTb COINPOTHUBIICHUS LWJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, ILIOIIAIN
MIOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMenaHHoe coeAMHEHUE POBOJHUKOB.

[IpsiMmoe wm3MepeHue 3IeKTPOJABMXKYIIEH cuiibl. KopoTkoe 3aMblKaHME TajabBaHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSSI TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenune cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue  3IIEKTPOJABMKYILEH CHUJIBI  HCTOYHMKA TOKA M €ro  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Habmronenue snexrponusa.

MexnpeamerHbie CBA3U

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHA B 10 Kiacce OCyLIECTBISETCS € Y4ETOM
COJIepKaTeNbHBIX MEXKIPEIMETHBIX CBSA3€M € KypcaMH MaTeMaTuKHU, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHUH.

MeosicnpeOomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, HAy4HBIH (pakT, rumoTesa, Qu3ndeckas BeIMYMHA, 33aKOH, TEOpHs, HaOIrOAEHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBl  YpaBHEHHWH, JuHeiWHas (QyHkuus, mapaboua,
runep0oia, uX rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU: CHHYC, KOCHHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOpPHl M MX IPOEKLUHUU Ha OCH
KOOPJMHAT, CJI0KEHUE BEKTOPOB.



Buonoeusn: Mexanndeckoe IBWKEHUE B KUBOU mpupone, auddysus, ocMoc, TernnooOMeH
YKUBBIX OpraHU3MOB (BMJIbl TEIUIONEPENAUH, TEIJIOBOE PABHOBECHE), IIEKTPUUECKUE SBIICHUS B
YKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJIIpHAsl Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM M Tra30B, SJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, 2JIEKTPOJIMTUYECKAS] TUCCOLMALINS, FAIbBAHUKA.

TI'eoepaghus: BNaxXHOCT BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodpazoBaHUE BIKEHUI ¢ UCIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHHUKE, MOJIIMIHUKK, HCIIOJIb30BAHME 3aKOHA COXPAaHEHHUS UMITyJIbCca B TEXHUKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIy4E€HUSI COBPEMEHHBIX MAaT€pHaJIOB, B TOM YHUCIIE
HAaHOMAaTepUalOB, M  HAHOTEXHOJIOTHH,  DJIEKTPOCTAaTUYEeCKas  3al(uTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 KJIACC

Paznea 4. DuexkTpoaMHammuka

Tema 3. Maznummnoe none. I1eKmMpPOMAZHUMHAA UHOYKYUSA

[ToctostHHbie MarHuThl. B3anmonaeicTBHE NOCTOSHHBIX MarHuTOB. MAarHWTHOE TOJIE.
Bekrop marauTHOM MHAYKIMH. [IpHHIMT Cyniepno3uivy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOM
nHAyKuuU. KapTrHa TuHUN MarHUTHOM MHAYKLIWH MOJIS OCTOSIHHBIX MAarHUTOB.

MarnuTHO€E MoJie MPOBOJHMKA ¢ TOKOM. KapTuHa JIHMHHMHA MHIAYKIMM MAarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanmoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MO1yJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MoAyab W HampaBlicHHE. J[BUKEHHE 3apsHKEHHOM YacTUIBl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue SNEKTPOMarHUTHOM WHAYKIUU. [IOTOK BekTOpa MarHUTHOM HHAYKLUU.
DNEeKTpOABMKYILAS CHUJIA UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapazes.

BuxpeBoe anexTpuueckoe Imosie. DIEKTPOJABHKYILAS CUla UHIAYKIUU B IIPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTD. SIBIE€HUE CAMOMHAYKIMH. DIEKTPOIBHKYILAsA CUIJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO T0JI KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckre YCTpPOICTBA W MPAKTUYECKOE MPUMEHEHUE: TIOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3I€MEHTAPHBIX YaCTHULl, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE AIEKTPOHHOTO MMy4YKa MarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aunmopelicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJABMKYILEH CUJIbl UHIYKIIUUA OT CKOPOCTH M3MEHEHUSI MarHMUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol



N3yuenne MarHuTHOTO IOJIA KaTYIIKHA C TOKOM.
HccenenoBanue AeCTBUSA TOCTOSIHHOIO MAarHUTa HA PaMKY C TOKOM.
HccnenoBanue sBIICHUS 2JIEKTPOMArHUTHOM UHIYKIIMH.

Pa3nes 5. KosieOaHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbvle KONEOAHUS

Konebarenpnass cucrema. CBOOOJHBIE MeXaHHYECKHE KoJjiebaHus. [ apMoHHMUecKue
konebanusa. Ilepwon, dactora, ammauryma W ¢asza koneGanuid. [Ipy)KUHHBIH MasSTHUK.
Maremaruueckuil MasTHUK. YpaBHEHHE rapMOHMUYeCKUX KojeOanuil. IIpeBpaiuenue sHepruu
IIPY FrapMOHUYECKUX KOJIeOaHUSX.

Konebatenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B HUICATHBHOM
KojeOaTeNbHOM KOHType. AHAJOTUsS MEXIy MEXaHWYECKUMU U AIIEKTPOMArHUTHBIMU
kosnebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUsSI SHEPTUU B HUJCAILHOM KoJeOaTelbHOM
KOHTYpE.

[IpencraBnenue o 3aryxammux KojeOaHUsSX. BbIHYyK/IEHHbIE MEXaHMYECKHE KOJICOaHUS.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsl.

[Iepemennsblii Tok. CHHYCOMIAIBHBINA MEPEMEHHBIM TOK. MONIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTY/IHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HATIPSHKEHMUSL.

Tpanchopmarop. [IpousBoncTBo, mepenaya M HOTPeOIEHUE AIIEKTPUUYECKONW SHEPTHH.
DKOJIOTHYECKHE PUCKH TpU MPOU3BOJACTBE AyieKTpodHepruu. KynbTypa wHcnoiab30BaHUSA
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTpOMCTBA M TNPAKTUYECKOE TNPHUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
TEHEPaTOp NEPEMEHHOIO TOKA, JIMHUU JIEKTpoIIepeiay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojiebaTeIbHON CUCTEMBI (IPYKUHHBIN WM MaTEMaTUYECKUM
MasITHUK).

HaGnronenue 3aryxarmommx KojieOaHuH.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJICOaHUH.

HaGnronenue pezoHanca.

CB0060AHBIE TEKTPOMArHUTHbBIE KOJIEOaHMS.

OcumsuiorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsOKEHUs OT BPEMEHH) Ui
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mIpy MOCIEN0BATEIIBHOM COECIMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U
KOHJICHCATOPA.

Monens JINHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCUMOCTH IIEPUOJIAa MaJIbIX KOJICOAHUH rpy3a HA HUTU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue NEpeMEHHOr0 TOKa B ILENM W3 IOCIEAOBATENbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUmMHble 60JIHbL

MexaHn4yeckue BOJIHBI, YCIOBHA pacnpoctpadeHus. [lepuon. CkopocTs pacnpocTpaHeHUs
u januHa BosHblL. [lomepeuHble W MpojoJbHBIE BoOJIHBL. MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ poMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUS HW3JIY4E€HHs DJJIEKTPOMAarHMTHBIX BOJIH. B3anMHas
opueHTtaius BekTopoB E, B, V B anexkrpomarnutHoit BosiHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXXeHHe, TMpeloMIIeHHe, Moisgpu3anus, audpakius, wuxTeppepeHus. CKOpOCTb
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 2JIEKTPOMAarHUTHBIX BOJH. IIprMeHEHHE >IEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.



[IpuHIHMIIBI paIUOCBA3U U TeJIEBUACHU. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEIb.

TexHuueckue yCTpONCTBAa M INPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE€ MHCTPYMEHTHI,
yABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMILIMHE, pajnap, paauonpUEMHUK, TEIEBH30D,
anTeHHa, tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MOMEPEUHBIX U MPOIOJIBbHBIX BOJIH.

Koneb6umomieecst Teno Kak HCTOYHHK 3BYKA.

Habmonenue otpaxkeHus U IpeaoMIIeHUS MEXaHUYECKUX BOJIH.

Habnronenue narepdepeHunu u qudpakiini MEXaHHIECKUX BOJTH.

3BYKOBOW PE30HAHC.

Habntonenue cBsi3u IPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM M YacTOTOM
KoJIeOaHUH.

WccnenoBanue  CBOMCTB — 3JEKTPOMArHWTHBIX  BOJH:  OTpPaXEHUE, IPEIOMIICHUE,
noJisipu3anus, AMppakuus, UHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeliHOEe pacpoCTpaHEeHUE CBETa B OJTHOPOJIHOM cpefe.
JIyud cBeta. ToueUHBII ICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue n300pakeHHil B IUIOCKOM
3epKaje.

[Ipenomyienne cBeta. 3akOHBI TpeIOMIIEHUsS cBeTa. AOCONIOTHBI  TOKa3aTelb
npenomiienus. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHbI Yroja MOJHOTO BHYTPEHHETO
OTpaXKECHHUS.

Jucnepcus cera. CroskHBINA cocTaB Oenoro ceeta. L[Ber.

Colupatoriiue ¥ pacceuBaroniue JMH3bL. ToHKas nuH3a. DOKYyCHOE pACCTOSHHE U
ONTHYECKasi CHiIa TOHKOU JuH3bI. [locTpoeHne n300pakeHUil B COOMPAIOIINX U PACCEUBAIONTUX
nuH3ax. Popmysa TOHKOM JIMH3bI. Y BEJIMUCHUE, 1aBA€MO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIIOBUSA
HaOJI0/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOT€pPEHTHBIX UCTOUYHHUKOB.

Hudpakuuss cera. JudpakuuoHHas pemérka. YclIoBUe HAOMIOACHHS TJIaBHBIX
MaKCHUMYMOB TP MaICHUH MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

Texuuueckne ycTpoiicTBa M MpPaKTUYECKOE NPHUMEHEHHUE: OYKH, JIyna, Qoroamnmapar,
MPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJEeCKOI, BOJOKOHHAas OMNTUKA, JU(paKIHOHHAsS
peuéTKa, MoJsIpou..

Jlemoncmpayuu

[IpssMonMHENHOE paclpoOCTpaHEHUE, OTpPa)KEHUE M IperoMiieHHe cBera. OnTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Moiens cBeToBOa.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIa.

Habnronenue uatepdepeHnnu cera.

Habnronenue nudpakuuu ceera.

Habmronenue nucnepcun cBera.

[TonydyeHue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tomy4yeHue crekTpa ¢ HOMOILBIO JU(PPAKITHOHHON PEHIETKH.

Habnronenue nossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nokaszaTesns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB H300paykeHU B JIMH3AX.



Habmonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIeMAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'panuupl IPUMEHMMOCTH KJIACCUYECKOM MeXaHUKH. [locTymaTel cnenuanbHOM TEOpHUH
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTb MOJXYJs CKOPOCTH CB€Ta B BaKyyme, IIPUHLUII
OTHOCUTEJIbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aM€JIEHUE BPEMEHU U COKPALLEHUE JUTHHBI.

DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBIL.

CBs13b Macchl ¢ SJHEPIUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

Paszpen 7. KBanToBasi pusuka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

®oronsl. ®opmyna [Tnanka cBsi3u 3HEpruu (POTOHA C €r0 YACTOTON. DHEPrus U UMITYJIbC
dboToHa.

OtkpeiTne u wucciuenoBanue (Goroddpdexra. Omnbitet  A. [I'. CromeroBa. 3aKoHBI
dboTtorddekra. YpaBuenue DitnmreitHa as hotoddpdexra. «KpacHas rpanuma» Gorodddekra.

JlaBneaune cBeta. OmerTel I1. H. JleOGenena.

XHWMHYECKOE IEHCTBUE CBETA.

Texnuyeckue yCTpoHCTBa M NPAKTHUECKOE MpUMEHEHHe: (OTOIEMEHT, (OTOAATUHK,
coJIHeUHas Oatapesi, CBETOUO.

Jlemoncmpayuu

®doTo3(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTodPdekTa.

CBeTOINOI.

Comnneynas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -gactur. [lmanerapHas
mozens aroma. [loctynatel bopa. M3nyuenue u normomienre GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YpPOBHs »HEpruM Ha napyroil. Buawl cnexkrpoB. Cnekrp ypOBHEH 3HEpruuM aroMma
BOJIOpOJA.

BousnoBsie cBolicTBa yactull. Bosuel ne bpoinsa. KopnyckynspHO-BOJIHOBOM Tyann3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHUE.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE: CIEKTPAJIbHbI aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habnronenue nuHeHyaThIX CIIEKTPOB M3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Habnronenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBHI, JIOKa3bIBaloOIINE CJIO’KHOCTD CTPOEHHS  sapa. OTkpbITHE
paanoaktuBHOCTH. OTBITHL Pedepdopaa o onpeneneHno coctaBa paaioakTUBHOTO H3ITy4eHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue pafuoakTUBHOCTH Ha >KUBBIE OPTaHU3MBI.

OTkpeiTHE TPOTOHA U HeTpoHa. HyknonHas monens sapa Ieitizendepra—Banenko. 3apsia
anpa. MaccoBoe uucio aapa. M3otomnsl.

Anbda-pacniaa. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amMMa-uznydenue. 3aKoH
PaaMOaKTUBHOIO pacmaja.

DHeprus cBA3M HyKJIOHOB B sijipe. SnepHble cuitbl. Jledekt Macchl sapa.

SnepHble peakuuu. [leneHue u CUHTE3 SIEp.



Snepupiii  peaktop. Tepmosimepnbiii cunte3. IIpoOneMbl W TNEPCIEKTUBHI  SIEPHOM
SHEPreTUKU. JKOJIOTUYECKUE ACIIEKThI AEPHOI 3HEPTrEeTUKU.

OnemeHTapHble YacTULbl. OTKpPBITHE O3UTPOHA.

Metoabl HAOIIOCHNUS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoeicTBus. EqMHCTBO (prznyeckoil KapTHHBI MHpA.

Texnuueckue ycTpolcTBa U NMPAKTUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIEPHBIN PEaKToOp, aToMHast OomOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Otanbl  pa3BUTUS  acTpoHOMHH. lIpukinamHOe W MHPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3/IbI, TUIAHETHI, UX BUIUMOE JBUKEHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprun ConHua W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKH. JlMmarpamma «CHEKTpadbHBIM KJIacC — CBETUMOCTHY». 3BE3MbBI
TJIAaBHOM TOCTEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHMOCTb» Ui 3BE3M TJIABHOU
MOCJIEI0BAaTeNIbHOCTH. BHyTpenHee cTtpoeHune 3BE3n. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0XKACHUU 1 BOJIIONMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Muneunsiit [Iyte — Hama [Nanaktuka. [lonoxenue u apuxenne Connua B ["anaktuke. Tumbl
raniakTuk. PanmoranakTuku u kBazapsl. YEpHbIE ABIPHI B siApax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa0O06ma. PaszOeranme ramaktuk. Teopus
Bosbiioro B3peiBa. PeIMkTOBOE M3Ty4EHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnpie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooernus

Habntonenuss HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNICHUs MOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOT0 MOTyIIAPUS U IPKUE 3BE3IBL.

Hab6mronenus B reneckon JIynsl, mianer, Maeuroro [TyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku u acTpoHOMUU B IKOHOMHUYECKOW, TEXHOJIOTUYECKOH, COLMANBHOW U
THYECKON cdepax MesATeNbHOCTH 4YeNOBeKa, pojib W MecTo (UMK U acTPOHOMHUHU B
COBPEMEHHOW Hay4YHOH KapTWHE MHpa, POJb (U3MYECKON Teopu B (QOPMHUPOBAHUU
Mpe/ICTaBICHUH 0 (PHU3UUECKOi KapTUHE MUPa, MECTO (PU3NUECKON KapTUHBI MUpa B OOIIEM ATy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJICTABICHHUI O IPUPO/IE.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHS B 11 Kiacce OCYIIECTBISETCS C Y4ETOM
COJIEp’KaTeNbHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpauu U TEXHOJIOTHUH.

Mesicnpedomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, HAy4YHbIH (pakT, rumoresa, Qu3uveckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/CHUE,
SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUYECKHE (YHKIIMH: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIOKEHHWE BEKTOPOB, MPOW3BOJHBIC DIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0I00US TPEYTOJIBHUKOB, OMIPE/IEICHNE TUIONIAIN TUIOCKUX Guryp u oonéma Tei.



buonozus: anexTpuyeckue SBIEHUS B JKUBOW IpPUPOAE, KOJeOATeIbHbIE [BUKEHHUS B
KUBOU IIPUPOJE, ONTUYECKUE SIBICHUSA B JKUBOM IIPUPOJE, NEHUCTBHE DPAJMALMM Ha JKUBbIC
OpraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHaIH3.

l'eoepaghus: MarHuTHBIE TIONMIOCa 3€MJIH, 3aJIe)KW MArHUTHBIX PyA, (GOTOChEMKA 3€MHOM
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPACCHUN.

Texnonozcus: TUHAKA QJICKTpOoIiepeaay, TreHepaTop MNEPEMEHHOI' O TOKa, QJICKTPOABUT ATCJIb,
WHAYKIMOHHAS Ieuyb, pajap, PaJuoNpHEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-meub, mpoeKInOHHBII
armapar, BOJIOKOHHAas OIITUKA, COJTHCUHA GaTape;I.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS IMPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

OcBoenne ydebHoro mpenmera «®Pus3mKa» Ha YpOBHE CpPEIHEro OOIIero oOpa3oBaHUs
(6a30BBIT  YpOBEHB) JOHKHO  OOECTIEUUTHh  JIOCTHKEHHE  CIEAYIONUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX B MPEJAMETHBIX 00pa30BaTeIIbHBIX PE3YIIBTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JImgHOCTHBIE PE3yJIbTaThl OCBOEHUS ydeOHOTo mpenmera «Du3MKay MOIDKHBI OTPaKaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIUXCsi PyKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIMid, IO3UTHBHBIX BHYTPCHHUX
yOeXKIECHUI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIecTBa,
pacimpeHue XU3HEHHOTO OIbITa M OTBITa JEATEILHOCTH B IMPOIECCE pPeaTu3allii OCHOBHBIX
HaTpPaBJICHUN BOCITUTATEIBHON NESITEIPHOCTH, B TOM YUCIIC B YACTH:

1) rpaskIaHCKOro BOCIUTAHHUS:

C(OPMHUPOBAHHOCTh ~ TPAKIAHCKON MMO3UIMK  OOYYalomIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHUICKOTO OOIIEeCTBa;

NPHUHATUE TPATUIMOHHBIX OOIICYETIOBEUSCKUX TYMAHUCTHUYECKUX M JIEMOKPATHUECKHX
LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B HMHTEpECaX TI'Pa)KIaHCKOTO OOIIECTBa,
Y4acCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEeIIbHON OpraHU3aIliu;

YMEHHUE B3aMMOJICHCTBOBATh C COLMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM NIESTEIbHOCTH,

2) NIAaTPHOTHYECKOT0 BOCIMTAHHUS:

C(OPMHUPOBAHHOCTh POCCHUCKOM IPpaKTaHCKOW UICHTHYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIECHHE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTIDKEHHSIM pPOCCHHCKUX
y4EHBIX B 00J1aCTH (PU3UKU U TEXHHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

Cc(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHUS;

CMOCOOHOCTh OIICHMBATh CUTYAIIMIO U MPHHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B JCATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJ[a B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3¢TeTHYECKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYas ICTETUKY HAYYHOTO TBOPUECTBA, MPHUCYIIETO
¢u3nveckoit Hayke;

5) TpynoBoro BocnuTaHus:



UHTEpEC K pas3IuuHbIM cdepaM NpoPEecCHOHATBHOM JESITETBHOCTH, B TOM YHCIE
CBS3aHHBIM C (M3MKOW W TEXHHWKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu U peain30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHHUIO U caMO00Opa30oBaHUIO B oOjacTu (U3MKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) 9K0JIOrHYECKOT0 BOCTTUTAHUS S

C(OPMHUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYphl, OCO3HAHWE TJOOATBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IUIAHUPOBAHUE W OCYIIECTBJIEHUE JIEUCTBUM B OKPYKAIOUIEH CpEe HAa OCHOBE 3HAHMUS
LeJIeN yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

paciiMpeHHe OmbITa JIEATEIBHOCTH HKOJIOTMYECKOM HAIpaBJIEHHOCTH Ha OCHOBE
HMMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) IEeHHOCTH HAYYHOT'O TIO3HAHUS:

c(OpPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HU3HUECKON HAYKH;

OCO3HAHHE LIEHHOCTU Hay4YHOMU JEsITebHOCTH, TOTOBHOCTh B MpPOLIECCE M3YUEHUS (PU3UKU
OCYILIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1eliCTBUS
ba3oBrble Jornvyeckue aelcTBUSA:

CaMOCTOSITEIFHO (POPMYIUPOBATh W aKTyaIM3UPOBATh MPOOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETIATH 1EH JACITEIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTHBOPEUHUS B paCCMaTPUBAEMbIX (PU3MUECKHX SBJICHHSIX;

pa3pabaThIBaTh ITUIAH PEIICHHS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUaIbHBIX
1 HeMaTepHuaIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTUBBI B JIEATEIHLHOCThH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISM,
OIICHUBATh PUCKHU ITOCIICACTBUH JCSATEIBHOCTH,

KOOPAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUAX PEATbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciaenoBarebCKHe AeHCTBHS .

BIIQZIETh HAay4YHON TEPMHUHOJIOTHEH, KIIOUYEBHIMU MOHITHUSMH M MeToJaMH (pU3UUEeCKOU
HAYKH;

BIIQZIETh HAaBBIKAMH Y4e€OHO-HMCCIIEI0BATEIbCKOW U MPOEKTHOW NESTENbHOCTH B O0IacTH
(bU3HMKHN, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TTOMCKY METOJIOB PELICHUS 3a/1a4
(bU3MYECKOTO COJIepKaHus, MPUMEHEHHUIO Pa3InYHbIX METOI0B O3HAHMS,

BJIaJIETh BUJAMHU JI€ATEIBHOCTU MO TNOJIYYEHHIO HOBOTO 3HAHUS, €ro WHTEpIpETalHH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MPHU
CO3JaHUH Y4EOHBIX MTPOEKTOB B 00JIACTH (PU3UKH;

BBIABJISITH MPUYMHHO-CJICACTBEHHBIE CBSI3M U AKTyallM3UPOBATh 3a/adyy, BbIABUTATh
TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl /s JI0Ka3aTeNbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aQHAJIM3UPOBATH MOJIYYCHHBIE B X0/I€ PEIICHUS 33[]a4M Pe3yabTaThl, KPUTUYECKU OLICHUBATh
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;



CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIC 33/1a4H B 00Pa30BATEIBHON AESITEIHHOCTH, B TOM
qHcye MPH U3y4eHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT,

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 001aCTh )KU3HEACATEIHHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJyIaraTh OPUTMHAIbHBIE MOAXO0/IbI U PEIICHNUS;

CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmueii:

BJIQJICTh HABBIKAMH TOJTy4eHHs WH(pOpMaAu (U3UIECKOTO COACPIKAHHs W3 MCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMAaTU3alUl0 U
MHTEPIpPETANIO HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OIIEHUBATh JJOCTOBEPHOCTHh HH(OPMALINH;

HCIIOJIb30BAaTh CpPEACTBA MH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMH B
pElIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/lad C COONI0/IEHuEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOEepEeKEeHUs, TPABOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON OE€301aCHOCTH;

co3JaBaTb TEKCThl (DPU3MUECKOTO COJEPXKAHHUS B pa3lnyHbIX (QopmaTax ¢ y4€TOM
Ha3HayeHus HWHQoOpManMW ¢ UENEeBOW ayIUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

OCYILIECTBIIATH OOLIEHNE Ha YpOKaX (PU3UKH U BO BHEYPOUHOH JI€ATEIbHOCTH;

pacro3HaBaTh NPEANOChUIKA KOH(DIMKTHBIX CUTYALMH U CMATYaTh KOH(MIUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB;

MIOHMMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHUBHyaIbHOMN paboThI;

BBIOMPATh TEMAaTHKy M METOJIbl COBMECTHBIX NEMCTBUI € y4€TOM OOLIMX HMHTEPECOB U
BO3MOXHOCTEHN KaXJI0TO 4eHa KOJUIEKTHBA;

IIPUHUMATh LU COBMECTHOM JEATEIbHOCTH, OPraHM30BBIBATE W KOOPAUMHHUPOBATh
JNEUCTBUS MO €€ IOCTMXKCHMIO: COCTaBIATH IIIAaH ACWCTBHMM, PacHpefesiTbh pPOJIM C Y4ETOM
MHEHHMH y4aCTHUKOB, 00CYKIAaTh Pe3yJIbTaThl COBMECTHOH paboThI;

OLIEHUBAaTh Ka4eCTBO CBOETO BKJIAJa M KaXJOT0 YyYaCTHMKA KOMaHJbl B OOLIUI pe3ynbTaT
10 pa3padOTaHHBIM KPUTEPUSM;

IIpeaiaraTb HOBBIE IIPOEKTHI, OLIEHMWBATH UACHU C NO3MLHMHA HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTErMUECKOE IOBEJEHUE B PA3JIMYHBIX CUTyalUsX,
IIPOSIBJISTH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepcabHbIEe YUeOHbIE 1eliCTBUA
Camoopranm3anus:

CaMOCTOSITENIBHO OCYIIECTBISATh MMO3HABATEIbHYIO JAEATEIBHOCTh B 001MacTu (U3HKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEHICHUS Pacu€THBIX M KAueCTBEHHBIX 3a]ad, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEANIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacImupsATh paMKH yueOHOTO MPeAMETa Ha OCHOBE TUYHBIX MPEATIOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLIeHuE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CIocoOCTBOBAaTh (POPMHUPOBAHUIO W TMPOSIBICHUIO JPYIUIIMU B oOmactu  (pu3mkwy,
IIOCTOSIHHO TOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTH KOPPEKTHUBBI B JESTEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEIJISM;

BJIAJICTh HAaBBIKAMH MMO3HABATEIHHON peQIIEKCUN KaK OCO3HAHUS COBEPLIACMBIX JCHCTBHIMA
1 MBICITUTENIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATD PEIIECHUS N0 UX CHI)KEHHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLIMOKH.

B npornecce 1oCTHKEHUST TNYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOrPAMMBI IO (PU3UKE IS
YPOBHSI CpeJiHero odiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPeANnoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAILHOE COCTOSIHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM AYMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

camMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
W3MCHECHHSIM U TIPOSBIISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAallMM, BKIIOYAIOUIEH CTpemJieHWEe K JOCTHKEHHIO LI U YCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIONMIEH CIHOCOOHOCTh MOHHMMATh ASMOILIMOHAIBHOE COCTOSHUE APYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BHICTPAUBATh OTHOIICHUS C IPYTHMMH
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliaTtbh KOH(IUKTHL

INPEAMETHBIE PE3YJ/IBTATDBI

K konmy oOyuenus B 10 kJiacce nmpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIONINXCA YMEHHI:

JEMOHCTPUPOBATh HA MpHUMEpax pojib U MeCTO (U3UKH B (POPMHPOBAHHH COBPEMEHHOI
HAayYHOW KapTUHBI MUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKU U TEXHOJIOTUM, B MPAKTUYECKOU
NeSITeNLHOCTH JIFOZICH;

YUUTBHIBATh TPAHULBI MPUMEHEHUS H3YyYCHHBIX (PU3MUECKUX MOJeNell: MmaTepuanbHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHHMSI Ta30B, KUJIKOCTEW M TBEPIBIX TEN, TOUECUHBIN AIIEKTPUUECKUMN 3aps]l MPU PELIECHUU
buznueckux 3a1ad;

pacmo3HaBaTh (U3UYECKUE SBICHUS (MIPOLECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJMHEWHOE MABIKEHHE, CBOOOTHOE TMajJieHHe Ted,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tell MpU HarpeBaHUU
(oxJtakieHun ), TeTJIOBOE PaBHOBECHE, MCIIApEHHE, KOHACHCAIUS, TNIaBIICHUE, KPUCTAILIIU3AIIHS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHUE JABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPBHITOM
COCyJle, CBS3b MEXIYy MapaMeTpamMu COCTOSHMS ra3a B H30Ipolieccax, JJIEKTpU3alus Ted,
B3aUMO/ICIICTBUE 3apAJIOB;



ONMCBHIBATh MEXAaHMYECKOE ABIKEHHE, HUCHOJBb3ys (U3MUECKUE BEIWYMHBI: KOOP/HMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMabHAs JHEPrus, MeXaHudeckas paboTa, MeXaHHYeCKass MOIIHOCTb; HpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJIB3YEMBIX BEIMYHH, HX
0003HAUEHHSI U €JMHHUIIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JTAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpyrUMH BEIMYMNHAMU;

ONMCHIBaTh H3YUYEHHBIE TEIJIOBbIE CBOWCTBA TEI M TEIUIOBBIE SBJICHUS, HCIIONb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKash DSHEeprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpEJHEKBaJApaTU4yHasi CKOPOCTb MOJEKYJI, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora rasza, KOd(GQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JIBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
uX O0003HAYEHUS M EIUHUIBI, HAXOJAWUTh (OPMYJbI, CBS3bIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3yYEHHbIEC DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M 3JIEKTPUUYECKUE SIBICHMS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBI: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, TOTEHIMAN, Pa3HOCTh IOTEHLUMAJOB; TMpPU ONHUCAHUU TPABUIBHO
TpakTOBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIWYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE MPOLECChl U SIBIICHUS, UCHOJB3ysd (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMHupHOro TsaroteHus, |, Il u 11l 3akonsl HploToHa, 3akOH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MMITYJIbCa, TPUHLUI CYNEePIIO3UIINU CUII, TIPUHIUIT
paBHOMpPABUS MHEPLHMATIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEI[ECTBA, a30BbI€ 3aKOHBI, CBA3b CpPEAHEH KHHETHMYECKOW HHEPIHMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
NIEKTPUYECKOr0 3apsaa, 3akoH KynoHa, mpu 3TOM pasnuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE ITPUHIUIBI ACHCTBUS MAIlUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nuyaTh yClIoBUsA UX O€30IaCHOTO MCIIOJIb30BaHUsS B TIOBCEAHEBHOM XKU3HM,

BBITNOJIHATh 3KCIIEPUMEHTHl 10 HUCCIENO0BAaHUIO (DPU3MYECKHX SIBIIEHUM M IPOLECCOB C
UCIOJb30BAHUEM IMPSMBIX M  KOCBEHHBIX HW3MEpPEHUH, Impu 3ToM  (GOpMYJIUpOBaTh
npobiemy/3agayy M TUNOTE3y Y4eOHOrO AKCIEpUMEHTa, COOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOI0 000pYA0BaHUS, IPOBOAUTH OIBIT U (POPMYIMPOBATH BHIBOJIBI,

OCYLIECTBIIATh MpsIMblE M KOCBEHHbIE H3MEPEHUs (PU3MUECKMX BEJIUYMH, NPU 3TOM
BbIOMPATh ONTHUMAJBHBIA CIIOCOO H3MEPEHHS M HUCIOJb30BATh HM3BECTHbIE METOJbl OLIEHKH
MOrPEITHOCTEN U3MEPEHUN;

HCCIIEeI0BaTh 3aBUCUMOCTH MEXY (PU3NUECKUMH BETMUMHAMU C UCTIOJIb30BAHUEM MPSAMBIX
U3MEpEHUH, MpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATH pPe3yNbTaThl IMOJy4EHHOMH
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHUAE TaOIUL MU TpauKOB, JelaThb BHIBOJBI I10
pe3yibTaTaM MCCIeJOBaHUS;

coOmogarh IpaBuia O€30IacHOTO TpyAa IHpHU IPOBEJICHUU HCCIEIOBaHMA B paMKax
y4eOHOTO SKCHEpUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U  IMPOEKTHOW JEATENIBHOCTU C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBAHUS;

pemaTh pacy€THbIE 3aJaydl C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, MCIOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAIN3a YCJIOBHUS 3a/1aul BBIOMPATh (PU3NYECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMUYMHBI M (OPMYINbI, HEOOXOAUMbIE Ul €€ peleHHs,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HaueHUs (PU3NUECKON BEINYHHBI,

pelaTs KaueCTBEHHBbIE 3aJaud: BBICTPAWBaTh JIOTMYECKH HENPOTHBOPEYMBYIO LIEMOYKY
paccyXJIeHUi ¢ ONOpOoi Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHMUS,;

UCIOJb30BaTh TMPU PEHICHHH Y4eOHbIX 3aJad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUH JUI TIOMCKA, CTPYKTYPUPOBAHHUS, MHTEPHpPETAllMM M IPeJCTaBIeHHUs y4yeOHOH u
HAy4YHO-TIONYJISIPHOW HWH(POPMALMHU, TMOJYYEHHOW U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBAThH MOJydaeMyI0 HH()OPMAITHIO;



MPUBOANTH NPUMEPHI BKJIAZA POCCHUCKUX M 3apyOEkKHBIX YUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, 00BbSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BATh TEOPETUYECKUE 3HaHMS 1O (U3MKE B TOBCEIHEBHOW IKM3HU JUIA
oOecrieyeHns 6€30MAaCHOCTH MPHU OOPALCHUN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHUs 37J0POBbs M COOIMIONECHHS HOPM 9KOJIOTHUECKOTO TIOBECHUS B OKpYXKAIoIIel cpene;

paboTaTh B IPYMIIE C BHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUTAHUPOBATH paboOTy
rpynmbl, palyuoOHAJIbHO PpacnpeacisiaThb 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJC€CKBATHO OLCHUBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIbI B
pelIeHre paccMaTpUBaeMOil TPpoOIIEMEL.

K koHniy oOyuenus B 11 kJiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HA MpHUMEpax pojib U MeCTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOM
HAay4YHOW KApTHHBI MHUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH U TE€XHOJIOTMH, B NPAKTHYECKOU
JESITEeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS M3YyYEHHbIX (U3MUECKUX MOJeNeld: TOYeUHBIN
AIIEKTPUYECKHUI 3apsii, Jy4 CBEeTa, TOYEUHBIM HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAsi MOJI€ b aTOMHOTO sJIpa MPH pelieHny (U3NIecKuX 3a/1ad;

pacro3HaBaTh (hU3UYECKUE SBJICHUS (TMPOIECCHI) U OOBICHATh WX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOHM (DM3HMKU: 3JIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE [EHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, 3JEKTPOMarHUTHAs
WHIYKLWS, JAeWCTBUE MAarHUTHOTO TOJIsI HAa TPOBOJHUK C TOKOM U JIBIXKYLIMHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHEIHOE pacIIpOCTpaHEHHE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakuus U MOIsIpU3alusg CBEeTa, TUCHEpCUs CBETa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWYATOTO
CIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAsI U NCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTHCHIBATh HM3y4YCHHbIE CBOICTBA BEIECTBA (DJIEKTPUUYECKHE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPell) U AIIEKTPOMATHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCHoNIb3ys (U3NYECKUE BEIMYMHBL: DSJCKTPUUYECKUM 3apsij, CHiIa TOKa, DJIEKTPHUUECKOe
HaIpsKEHUE, AEKTPUIECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHLIMAIIOB, JIEKTPOABWKYILAs CHUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJjisi, cwia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYILIKH, SHEPrUsl 3JIEKTPUUYECKOr0 W MArHUTHOTO IOJIeH, MEpUOJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TApMOHHYECKUX AIIEKTPOMArHUTHBIX
KojeOaHuil, (QOKycCHOE pacCTOSIHME€ M ONTHUYECKas CHJIa JIMH3bI, MPH OMNHUCAHUU IPABUIBHO
TpakToBaTh (UIWYECKUI CMBICT HCHOJIb3YEMbIX BEJIWYMH, HX OOO3HAYCHHS M €IUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

OTHCHIBAaTh M3yYCHHBbIE KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIONB3YS (U3HUUYECKHE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, DHEPrus u
UMITyAbC (OTOHA, TMEPUOJl TOJypacmajga, SHEpPTHs CBSI3W aTOMHBIX SjIep, NPU OINUCAHUU
MPaBWJIBHO TPaKTOBaTh (DM3MUECKUN CMBICT HUCIOJIB3YEMbIX BEJIMYMH, MX OO0O03HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME ITAHHYIO (DU3MYECKYIO BEJIWYMHY C JIPYTUMHU
BEJIMYUHAMH, BBIYUCIATH 3HAYCHUE (PU3UUECKOI BETUUUHBI;

aHAJM3UPOBaTh (PU3MUYECKHE TMPOLECCHl M SIBICHHS, UCHOIb3YS (U3NYECKHE 3aKOHBI U
OpUHIMIBL  3akOH OMa, 3aKOHBI IOCIEAOBAaTEIIBHOIO W IApaJJIEIbBHOTO  COEIMHEHUs
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH DJJEKTPOMarHUTHOM  MHAYKIMH, 3aKOH
MIPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPAKEHMs CBETAa, 3aKOHBI IPEJIOMIICHUS
CBETa, ypaBHeHHME DOiHIITeHHa I (GoTodhdeKTa, 3aKOH COXpAaHEHHs] SHEPrUH, 3aKOH
COXPAaHEHHUs HMIIYJbCA, 3aKOH COXPAHEHMsI DSJIEKTPUUYECKOTO 3apsia, 3aKOH COXpaHEHMS
MaccoBOI0 YHCIa, NOcTyaaTsl bopa, 3akOH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3iandarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHs (TpaHUIBI,
001acTi) IPUMEHUMOCTH,



ONPEEIATh HAlpaBICHUE BEKTOPAa MHAYKIMM MAarHUTHOTO II0JI IPOBOJHUKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

CTPOUTH U OIIMCHIBATh N300paKEHHE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

BBITIOJTHATh JKCIIEPUMEHTHl MO HCCIENIOBAaHHIO (DM3MYECKUX SBICHHUH W MPOIECCOB C
UCTIOJb30BAHUEM TPSIMBIX M  KOCBEHHBIX HW3MEPEHUH: 1mpu 3ToM  (HOpPMYIUPOBATH
npobiemMy/3agadyy M TUNOTE3y Y4EeOHOTO OKCIEPHUMEHTa, COOHpaTh YCTaHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUs, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE W3MEPEHHUS (PU3MUYECKMX BEIUYMH, IPU ITOM
BBIOMPATh ONTHUMAJBHBINA CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIbl OLIEHKH
IIOIPEIIHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUM:
P 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YNbTATHI MOJYYEHHOH 3aBUCUMOCTU
¢bu3nyecKux BEIMYMH B BHUAE TabmuLl M TrpauKoOB, Je€laTh BBIBOABI IO pe3yibTaTaMm
HCCIIEIOBAHUS;

coOnrofaTh mnpaBuia O€30MacHOro Tpyda IpU TMPOBEACHUU HCCIEIOBAaHUM B paMKax
y4eOHOr0 3KCIIEpUMEHTa, Y4eOHO-HCCIEeOBAaTEIbCKOW W IPOEKTHOM  JIEATENbHOCTH C
HCI0JIb30BAHNEM U3MEPHUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYA0BAHNUS;

pemath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKON MOJeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4ll BHIOMPATh (GU3NUYECKYIO
MOJENb, BBIAEIATh (U3MUYECKUE BETUYMHBI U (GOPMYIbI, HEOOXOJUMbIe Ui €€ pelieHHs,
MIPOBOJUTH PAcUEThI U OLIEHUBATh PEAIbHOCTH MOTyY€HHOTO 3HaYeHUs PU3NUECKON BEIUUNHBI,

pelaTh KauecTBEHHBbIE 33Jayd: BBICTPAWBATh JIOTMUECKH HEMPOTUBOPEUUBYIO IIEMOYKY
pPacCyKJICHUH ¢ OTOPOY HA M3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SBICHHS;

UCIOJb30BaTh IPU PELIEHMH Y4eOHbIX 3aJad COBPEMEHHblE HH(POPMAlMOHHBIE
TEXHOJIOTUU Ul TNOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U TNPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONMYJISIPHOW HMH(POPMALMHU, MNOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh M0JIy4aeMyI0 HH()OPMALIUIO;

OOBSICHATH MPUHLUIBI ACHCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3IndaTh
yCIIOBHSI UX O€30M1aCHOTI0 UCIIOJIb30BAaHUS B IOBCEJHEBHOM KU3HU;

IPUBOANUTH IPUMEPHI BKJIAZA POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BATh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TIOBCEIAHEBHOW KHU3HM Ui
oOecrieyeHus 6€30MaCHOCTH ITPU OOPALIEHUHU C TPUOOpPaAMH U TEXHUYECKUMU YCTPOUCTBAMHU, IS
COXpaHEHHUs 3JI0POBbsI U COOJIOZCHUSI HOPM KOJIOTHYECKOT0 MOBE/ICHUS B OKPYKAIOLIEH cpene;

paloTath B IrpyIIie ¢ BHIIOIHEHUEM Pa3IMUHBIX COLUAIBHBIX POJICH, IJIaHUPOBATh PAOOTY
IpYIIBl, palMOHAIBHO paclpelesiiTh OO0A3aHHOCTU U IUIAHUPOBAaTh JIEATEJIBHOCTh B
HECTaHJAPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLICHMBATH BKJIAJ KaXJOIO M3 YYaCTHUKOB IDYIIIBI B
peleHre paccMaTpuBaeMOi pOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
No HaumenoBanue | KonnuecTBo yacos DnexTpoHHbIE (ITUPPOBHIC)
/1 pa3aenoB u TeM Beero|[Kontponbhsre|[IpakTiueckue 00pa3oBaTeNbHbIE PECYPChI
HpOrpaMMbl paboThI paboThI
‘Parme.n 1. ®PU3UKA U METOJAbI HAYYHOTI' O TIO3HAHUA ‘
1.1||®usnka u METOIbI 2 BBEIUTE BBEIUTE [[BubmuoTeka [JOK
HayYHOTO TIO3HAHUS 3HauUCHUE snayenue (|https://m.edsoo.ru/7f41bf72]]

‘I[O6aBI/ITB CTPOKY ‘

‘I/ITOFO 10 paszeny H 2 H ‘



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

Ne HaumenoBanue KonunuecTBo yacos OnekTpoHHbIe (ITU(POBHIL)
/I pa3aenoB U TeM Beero|[KonTponbhsie|[IpakTuueckue 00pa3oBaTeNbHBIC PECYPCHI
HpOTpaMMel paboTHI paboTHI
Paszen 2. MEXAHUKA |
2.1||Kunematuka 5 BBEIIUTE BBEIUTE [[BubmmoTeka IIOK
3HAYCHHE snauenue |https://m.edsoo.ru/7f41bf72]]
2.2|| IunamMuka 7 BBEIIUTE BBEIUTE [[BubmmoTeka IIOK
3HAYCHHE 3Hauenue |https://m.edsoo.ru/7f41bf72]]
2.3||3aKOHBI COXpaHEHUS B 6 1 1 [[BuGmmoTeka IIOK
MeXaHUKe https://m.edsoo.ru/7f41bf72
P
IloGauTh cTpOKy |
‘I/ITOFO 0 pas3ieny H 18 H ‘

‘Pa3)1e.11 3. MOJIEKVJISAIPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1||OcHoBbI MONEKyIsIpHO- || 9 BBEJIUTE 1 [[bubmuoTeka [IOK
KAHETUYECKOU TEOPUH 3HAYCHHE https://m.edsoo.ru/7f41bf72]]

3.2||OcHoBBI 10 1 Beeaute  |(|[[bubmmoreka [IOK
TEPMOTHTHAMHUKH sHaueHue | https://m.edsoo.ru/7f41bf72]]

3.3||Arperatabie cOCTOSHUSA || 5 BBEIUTE BBEIUTE [[BubmuoTexa [JOK
BeniectBa. ®azoBwie 3HAYCHHE snaueHue |https://m.edsoo.ru/7f41bf72]]
Mepexoibl

‘H06aBI/ITI> CTPOKY ‘

‘I/ITOFO o pazjaeny H 24 H ‘

Pazniea 4. JJEKTPOJMHAMUKA |

4.1|9nexTpocraTuka 10 BBEIUTE 1 [[BubmuoTeka IIOK

3HAYCHHE https://m.edsoo.ru/7f41bf72]]

4.2 TTocTostHHBIN 12 1 Beeaute  |(|[[bubmmoreka [IOK
AIIEKTPHYCCKHI TOK. snadgenue |https://m.edsoo.ru/7f41bf72]]
Toxu B pa3nu4HbIX
cpenax

‘ﬂ06aBI/ITI> CTPOKY ‘

‘I/ITOFO 0 pasaeny || 22 || ‘

‘HO6aBI/ITb MOy ‘

‘HO6aBI/ITb pasnen ‘

‘PesepBHoe BpeMsl “ 2 “ || H ‘

OBILEE KOJIMYECTBO 68 3 3

YACOB I10

I[TPOTPAMME

11 KJIACC

Ne || HaumeHnoBaHu€ pa3aesioB U TEM ‘ KonnuectBo yacos OnexkTpoHHbIe (TU(POBEHIE)

/11 PO PaMMBbI Beerol[Kontponssie|[[[pakTideckue 00pa3oBaTebHBIC PECYPChI

| paboThI paboThI

Paszexn 1. QJIEKTPOAMHAMUKA |

1.1||MaruuTHOE TI0JIC. 11 1 3 [[bubmuoTeka [IOK
DNeKTpOMarHuTHas https://m.edsoo.ru/7f41c97c]]

| |uHoykomEs



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41c97c

Ne || HammeHoBaHne pa3/ienoB U TeM KonnuectBo yacoB OnexTpoHHbIE (LU(POBHIE)
n/n MPOTPAMMEL Beero|[Kontponsaie|[[[paxtideckie o0pa3oBaTebHbIC PECYPCHI
paboThI paboThI

‘):[OGaBI/ITI) CTPOKY ‘

‘I/ITOFO 10 pasjeny H 11 H ‘

[Paznien 2. KOJIEBAHUSI M BOJIHBI |

2.1||MexaHu4ecKre U 9 BBEMTE 1 [[bubanoreka [IOK
AIIEKTPOMArHUTHBIE SHAICHHC https://m.edsoo.ru/7f41c97c]]

| |[xonebanus

2.2||MexaHUYeCKUE U S 1 seequre  |[[bubmmoTteka [JOK

| |[pIeKTpOMAarHUTHBIE BOJIHBI sHaueHue | https://m.edsoo.ru/7f41c97c]]

2.3||Ontuka 10 BBEIUTC 3 [[bubmmoTeka [IOK

L 3HadcHHe https://m.edsoo.ru/7f41c97c]]

‘HO63BI/ITL CTPOKY ‘

‘I/ITOFO 10 pasjeny H 24 H ‘

‘Pa:s}le.ﬂ 3. OCHOBBI CHEIIMAJIbHOM TEOPUA OTHOCHUTEJIBbHOCTHA

3.1||OcHOBBI crienAbHOM 4 1 seequre  |[[bubmmoTteka [IOK

TEOPUH OTHOCHTEIIBHOCTH sHadenne | https://m.edsoo.ru/7f41c97c]]
‘210621BI/ITL CTPOKY ‘
‘I/ITOFO 10 pasjeny H 4 H ‘
IPazies 4. KBAHTOBASI ®U3MKA |
4.1{DmeMeHTH KBaHTOBOM 6 BBEIIUTE seerure  ||[[Bubmmoteka IIOK
| |lonTukK 3HadeHHe sHadenne | https://m.edsoo.ru/7f41c97c]]
4.2||Ctpoenue aToma 4 BBEIIUTE seenure  ||[[Bubmmoteka IIOK
L SHA9ICHHC 3Hadenne | https://m.edsoo.ru/7f41c97c]]
4.3||ATromMHOE S1pO S BBEIMTE seeaure  ||[[Bubanoreka [JOK
] SHA9ICHHC 3Hadenne | https://m.edsoo.ru/7f41c97c]]
‘I[O63.BI/ITI> CTPOKY ‘
‘I/ITOFO 10 pa3jaeny “ 15 || ‘

‘Pamen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

DNeMEeHTBI aCTPOHOMUU U 7 1 seerute  |[[bubaumoreka IJOK

acTpoPHU3UKH 3Hadenne | https://m.edsoo.ru/7f41c97c]]
‘I[O63.BI/ITI> CTPOKY ‘
‘I/ITOFO 0 pasaeny “ 7 || ‘
IPazziea 6. OBOBUIAIOIIEE IOBTOPEHUE |
O6oo6maroriee mosTopeHue || 4 BBE/IMTE seequre  |[[bubamoreka IJOK

3Ha9ICHHE 3Hadgenne | https://m.edsoo.ru/7f41c97c]]

‘I[O68.BI/ITI> CTPOKY ‘
‘I/ITOFO 10 pasneny “ 4 || ‘
‘I[O68.BI/ITI> MOJYJIh ‘
‘HO6&BI/ITL paznen ‘
‘PCBCpBHOC BpeMs H 3 H || H ‘
OBIIEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOTPAMME
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