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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CPETHEr0 OOIIETo
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUH U TpeOOBaHUH K pe3yiIbTaTamM
OCBOCHHMsI OCHOBHOM 00pa3oBaTellbHON MpOrpaMmsbl, npeactaBieHHbIX B DT'OC
COOQO, a Takxke c ydu€roM (QeaepanbHOil paboyell mporpaMMbl BOCIUTAHUS U
KOHIICTIIIUY TIpenoiaBanus yueOHoro npenmera «Ousmka» B 00pa3oBaTEIbHBIX
opranm3zanuax  Poccuiickor — dexepauuu,  peaU3yrOIIMX  OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Copepxanue mporpaMMbl 10 (U3MKE HampaBlieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuarommuxcs 10-11 kmaccoB mpu
oOyyeHnn uX (Qu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOTO — moaxoxa. [lporpammMa 1o  (QU3MKE  COOTBETCTBYET
tpeboBarmsiMm GI'OC COO k mIaHUPyeMBIM JUYHOCTHBIM, IMPEAMETHBIM U
MeTaIrpeAMETHBIM pe3ybTaTaM 00y4YeHUs, a TAK)KE YUYUTHIBAET HEOOXOIUMOCTh
peanu3anui  MEXMNPEIMETHBIX CBsi3el (U3UKM C €CTECTBEHHO-HAYyYHBIMU
y4eOHBIMU TIpeAMeTamMu. B Hell ompeaenstoTcss OCHOBHBIC IIENTU HW3Y4YEHUS
(GU3UKK Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHus, INIAHUPYEMbIC PE3yJIbTAThHI
OCBOCHHMSI Kypca (PU3WKH: JTUYHOCTHBIE, METalpeJMETHbIC, MpEeIMETHBhIC (Ha
0a30BOM ypOBHE).

[Iporpamma no gpu3Mke BKIIOYALT:

e IUIAHUPYEMBbIE pEe3yJbTaThl OCBOCHHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIE TTPEAMETHBIC PE3YJIBTATHI IO T0/1aM 00YUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1mo rojgam oOydeHusl.

du3rka Kak Hayka O HauOoiyiee OOMIMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KauecTBe ydeOHOTO MpeaMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAal B
cucteMy 3HaHuWi 00 okpyxkawmem wmupe. IkoapHBII Kypc ¢u3nkn —
CUCTEMOOOPA3yIONMi Il €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3WYEecKre 3aKOHBI JIeKAT B OCHOBE IPOIECCOB U SIBICHUH,
M3ydaeMbIX XHUMHEH, Oumosioruei, gusmdeckod reorpadueii m acTpOHOMHEH.
Hcnonp3oBaHne M aKTUBHOE IMPUMEHEHHE (U3HYECKUX 3HAHHWN OmnpenemserT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B CQepe DHEPreTHKH,
TPAHCTIOPTAa, OCBOCHUS KOCMOCA, MOJIYYSHHUSI HOBBIX MATEPHAIIOB C 3aJlaHHBIMU
cBoiicTBaMH © JApyrux. W3yueHune (QU3NKUM BHOCHUT OCHOBHOM BKJIAJI B
dbopMHpOBaHUE ECTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydalolIuxcs, B
dbopMHupOBaHUE YMEHHM TPUMEHSATh HAYYHBIM METOJl TO3HAHUS IPHU
BBITIOJIHEHUH UMH YYEOHBIX HCCIICIOBAaHUM.

B ocHOBy kypca pusmku i1 YpOBHS CpPEIHETO OO0IIero oOpa3oBaHUs
MOJIOKEH DS HACH, KOTOPhIE MOXKHO paccMaTpWBaTh KaK MPUHIUIIBI €0
MIOCTPOCHMUSI.

Hoesa yenocmuocmu. B cOOTBETCTBUU C HEM KypC SBISIETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepual U3 BCeX Pa3iesioB (U3HKHU, BKIIOYACT
KaK BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOHN (DH3HKHU.

Hoes cenepanuzayuu. B coOoTBETCTBUU C HEW maTepuan Kypca (GU3HKA
o0beuHEH BOKPYr Gu3MYecKuX Teopuil. Bemymmum B Kypce sBIsETCS
(dbopMHpOBaHUE MPECTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U
ToJie.

Hoesa cymanumapuzayuu. EE peanuzanus mperoiaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3HUYECKON HAyKU, OCMBICIICHUE CBSI3H Pa3BUTHS
bu3uKM ¢ pa3BUTHEM OOIIECTBAa, a TaKKe C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMHu.



Hoesa npuxnaownoti Hanpasenennocmu. Kypc ¢usuku mnpenmonaraer
3HAKOMCTBO C IIUPOKUM KPYroM TEXHMYECKHMX U  TEXHOJOTUYECKUX
MIPUJIOKECHUN U3YyUYEHHBIX TEOPUHM U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercss MTOCPEACTBOM BBEICHUS DIEMEHTOB
Collep KaHMs, TOCBAMIEHHBIX OJKOJOTMYECKHM TMpo0jIeMaM COBPEMEHHOCTH,
KOTOpbIE CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYyX ICHUS
npoOjeM  palMOHAIBHOTO  TPHUPOJAOIONB30BAHUA M IKOJOTHYECKOUN
0€30I1aCHOCTH.

CrepKHEBBIMU dJI€MEHTaMU Kypca (PM3MKH HAa YPOBHE CPEIHETO OOIIero
oOpa3oBaHus ABJISIOTCS Puznueckue Teopuu (HopMuUpoOBaHKE MPECTABICHUHN O
CTPYKTYpE MOCTPOEHUsT PU3NUECKON TEOPUH, POIU (DyHIaMEHTAIBHBIX 3aKOHOB
U TPUHIMIIOB B COBPEMEHHBIX TPEJICTABICHUAX O NPHUPOAE, TPaHUIIAX
MPUMEHUMOCTH TEOPHUH, IJIsi ONHCAHHUS ECTECTBEHHO-HAYYHBIX SIBICHUU U
MPOIIECCOB).

CuCTeMHO-IeSTENHbHOCTHBI TMOAXO0A B Kypce (U3MKH pean3yercs
MpeXJIe BCEro 3a CYET OpraHM3allid HKCIEPUMEHTAJIBHON NEeITebHOCTH
oOyuaroruxcst. st 6a3oBoro ypoBHS Kypca (DU3UKM — 3TO HCIOJIb30BaHUE
CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX KCIEPUMEHTOB U JIA0OPAaTOPHBIX
paboT, KOTOpble B TporpamMme Mo (u3mke OObEIWHEHBI B OOUIUH CIUCOK
VUCHHUYECKUX TMPaKTHUeCKNX paboT. BreigeneHnne B yKa3aHHOM TepeyHe
1a60paTOpPHBIX PabOT, MPOBOAUMBIX JIJIsi KOHTPOJS M OIEHKH, OCYIIECTBISETCS
YYaCTHHKaMU 00pa3oBaTeNbHOTO Tpollecca HCXoAsd U3  OCOOCHHOCTEH
IUIAHUPOBAHMSI U OCHaIleHus kabunera ¢usuku. I[lpu sTomM obecmeunBaeTcs
OBJIaJICHHE OOYYAIOIIMMKCS YMEHUSMH IPOBOJUTh KOCBEHHBIE W3MEPEHHS,
MCCJICIOBAHMS 3aBHCUMOCTEH (PU3NUYECKUX BEIIMYUH U MOCTAHOBKY OMBITOB IO
MPOBEPKE MPE/ITIOKEHHBIX TUTIOTE3.

bonbmoe BHMMaHWE YIEISETCS PEIMICHUIO PACUETHBIX W KAaueCTBEHHBIX
3anay. [Ipu aTOM TSt pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO
3aJlaHHON (U3UYECKOW MOJENbIO, TO3BOJISIONINE TPUMEHSTh W3yUYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U WHTErpUpys
3HaHHWS W3 pa3HbBIX pasznenoB. [l KadecTBEHHBIX 3aJad MPUOPUTETOM
SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHWE TMPOTEKaHUA (U3MUECKUX SBICHUN U
MPOLIECCOB B OKPYKAIOIIEH KU3HH, TpeOyronue BpI0Opa GU3HUECKOW MOJIETU
JUTSL CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OOECTeUeHHI0 Y4eOHOro mporiecca 0a30BBI ypOBEHb Kypca
GU3NKKM HAa YpPOBHE CpeaHEero oOmero oOpa3oBaHMs JOKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOnHeTa (U3HUKU WA B YCIOBUSX UHTETPUPOBAHHOTO
KaOWHeTa TpPEJAMETOB €CTECTBEHHO-HAy4YHOro IuKia. B kabuHeTe Qu3uKu
JOJKHO OBITH HEO0OXOAMMOE JIabOpaTOpHOE OO0OpPYJOBAaHUE JJISI BBHIOTHEHUS
yKa3aHHBIX B TporpamMme Mo (U3NKE YYCHUYECKHUX MPAKTUYECKUX paboT u
JIEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpannoHHoe 00o0pynoBanue (OPMHUPYETCS B COOTBETCTBUU C
OPUHITUIIOM MHWHHMAJIBHOW JIOCTATOYHOCTH M O00ECTHeYMBAET IOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMme MO (HU3MKE KIFOUEBBIX JIEMOHCTpAIU s
WCCJICIOBAHMSI HW3Y4YaeMBbIX SIBJICHUH W MPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMECHEHHI.

JlabopaTopHoe 00OpyAOBaHHE [JIsi YUYEHWYECKHX MPAKTUYECKUX pPadOT
dbopmupyeTCcs B BUAEC TEMAaTUYECKHX KOMILJIEKTOB M O0ECIICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJarommxcs. TeMaThdecKue KOMILJIEKThI
71a00paTOPHOTO OOOPYIOBAHUS JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM



MCITOJIb30BAaHUU aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.
OCHOBHBIMH TIEJIIMH U3y4eHUS PUUKH B 00IIeM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHUE MHTEpECca M CTPEMIICHHS OOYYaIOIIUXCS K HAYYHOMY
U3YUYCHHUIO MPUPOJIbI, PA3BUTUEC MX HHTEIUICKTYyaJbHBIX W TBOPUECKHUX
CIIOCOOHOCTEI];

pa3BUTHC MPEACTABICHUH O HAy4YHOM METOJIC IIO3HAHUSA U
(OpMHpOBAaHHE HCCICAOBATECIIBCKOTO OTHOIICHUS K OKPYKAIOIIUM
SIBIICHUSIM

(GbopMHpOBaHHE HAYYHOI'O MHUPOBO33PCHHUS KaK pe3ysibTaTa H3Y4YCHUs
OCHOB CTPOCHHS MaTCpHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;
dbopMHpOBaHUE yMEHUH OOBSCHATH SBJICHUSA C HCIIOJIB30BAaHUEM
(U3HUECKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

(hopMHpOBaHUE MPEACTABICHUH O POJIM (PU3UKH JJIs Pa3BUTHS JAPYTHX
CCTCCTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTmkeHre ATUX 1elield 00ecIeunBaeTCs peIIeHUEM CICAYIOIINX 3a/1a4 B
IpoIriecce M3ydeHus Kypca (U3UKH Ha YPOBHE CPEIHEro 001ero oopa3oBaHus:

npuoOpeTeHHe  CHUCTeMbl  3HaHUKM 00  o0mux  usnyueckux
3aKOHOMEPHOCTAX,  3aKOHAax, TEOpHUsX, BKJIKOYas  MEXAHUKY,
MOJICKYJIIPHYIO (U3UKY, JJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHWEe YMEHUW TMPUMEHATH TEOPETHYECKUE 3HAHMS IS
00bsiICHEHUS (U3MYECKUX SBJICHUW B TPHUPOJAE W I TNPUHATHS
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOU KU3HU;

OCBOCHHE CIIOCOOOB pEIIeHUS PAa3IMYHbIX 337a4 C SBHO 3aJaHHOU
¢du3nyuecKkoil MoOJIeNbI0, 3a7ad, MOJAPa3yMEBAOIIUX CAMOCTOSTEIHHOE
co3JlaHue (PU3HIECKON MOJICITH, aJICKBATHOMW YCIIOBUSIM 3aJ1a4H;
NOHUMaHUE (PU3NYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB M  TEXHOJOIMYECKUX IIPOLECCOB, HUX BIMUSHHUS Ha
OKPYXKaroUyIo Cpeay;

OBJIAJICHUE METOIAMHU CAMOCTOSTEIIBHOTO IUIAHUPOBAHUS U IIPOBEICHUS
(bu3HUeCKUX KCIEPUMEHTOB, aHAJIM3a U UHTEPIPETANA HHPOPMAIIUH,
ONPENEIICHHS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

co3zaHue YCJIOBUM IS pa3BUTHUA YMEHUU IIPOEKTHO-
HCCJIEIOBATEbCKOM, TBOPUYECKOMN AEATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CPEIIHEr0 OOIIETO
oOpazoBanus orBogutcst 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENI0),
B 11 knacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipennaraemeiii B mporpamme mo (u3uke nepedeHb J1adopaTOpHBIX U
MPAKTUYECKUX pabOT SIBISETCS PEKOMEHIOBAHHBIM, YUYUTENh JEIAaeT BBIOOP
MPOBECHHs TabOpPaTOPHBIX PadOT M OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yJaronmxcsi.



COIEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®u3uka U MeTObI HAYYHOT' O O3HAHUSA

®dusuka — Hayka o npupoae. Hayunsle MeTObI ITO3HAHUS OKPYKAKOLIETO
mupa. Ponp dKcrepuMeHTa W TEOpUM B MPOLECCE IO3HAHUS MPUPOJBL.
OKCHEepUMEHT B (PUBHKE.

MonenupoBanue GU3NYECKUX SBJICHUH U MporeccoB. HayuHbie rumoTessl.
dusnyueckre 3aKOHbBI W TEOPUH. ['paHUIBI NPUMEHUMOCTH (HUIUIECKUX
3aKOHOB. [[pMHIIUIT COOTBETCTBUSI.

Ponb 1 mecTo ¢pu3uku B GOpMUPOBAHUN COBPEMEHHOW HAYYHOUN KapTUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTHU JIFOAEH.

Jlemoncmpayuu

AHanoroBeie U 1U(POBBIE H3MEPUTEIbHBIC MPUOOPHI, KOMIBIOTEPHBIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHre. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemelienne, CKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U
YCKOPEHHE MaTepHAIbHOM TOYKH, UX MPOECKLIHUH HA OCHU CHUCTEMbI KOOPIUHAT.
CiioxeHue nepemMenieHnil U CI0KEeHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpSMOJIMHENHHOe aABuxkeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U TEpPEMEIICHUS
MaTepUaibHOW TOYKH OT BPEMEHH.

CBobosHOE TazieHrne. Y CKOpeHUe CBOOOIHOTO TaACHUS.

KpuBonuuennoe pnBuxeHue. JIBH)KEHHE MaT€pHaIbHOM TOYKHA 110
OKPYXHOCTH C MOCTOSSHHOW II0 MOXYJIO CKOPOCTBIO. YTJOBas CKOpPOCTH,
nuHelHas ckopocth. Ilepuon m yacrora oOpamieHus. L{eHTpocTpemuTenbHOe
YCKOpPEHHUE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHUAOMETP,
JIBUKEHUE CHAPSIO0B, LIEMTHbIE U PEMEHHBIE NIEpeJavn.

Jlemoncmpayuu

Mogenb CUCTEMBI OTCuéra, WJUTIOCTpaLUs KMHEMAaTUYECKUX
XapaKTEePUCTUK ABUKECHHUS.

[IpeoOpa3zoBanue TBUKEHUMN C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3LyXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OPOMIEHHOTO MOJA YIiOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TafeHUSI.

Hamnpapienue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamophuvie pabomuol

N3ydeHne HEpaBHOMEPHOTO JBUXKEHUS C LEIbI0  OMNpeAeseHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOUIEHUS MEXAY IyTSAMH, MPONUIECHHBIMU TEJIOM 3a
MOCJIEA0BATEIbHbBIE PABHBIE NPOMEXYTKM BPEMEHU NPU PABHOYCKOPEHHOM
JBU>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3yyeHne nBUKEHUS IAPUKA B BA3KOM KUJIKOCTH.

N3yuenue aBuxKeHUs Tena, OPOMIEHHOTO TOPU30HTAIBHO.



Tema 2. lunamuka

[Ipuanun  otHocutensHOCcTH [anmumes.  IlepBeid  3akoH  HeroTona.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpunHuun cynepno3uuuu cui. Brtopoil 3akoH
Herorona pma MarepuanbHOM TOYkM. Tperud 3akoH Herorona s
MaTepUaJIbHBIX TOUYEK.

3akoH BcemupHOro tarorenus. Cuna Tsokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buapsl TpeHusi (IMOKos, CKOJbXKEHHs, KaueHus). Cuiia TpeHUs.
Cyxoe tpenue. Cumna TpeHHs CKOJIBKEHHS U criia TpeHus nokos. Koaddumment
TpeHus. Cuia CONpOTUBIICHUS NIPU ABUKEHHUH TEJIa B )KUIKOCTH WJIM Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHus. [limedo cuibl. YcnoBus
paBHOBECUSA TBEPIAOIO TEIA.

TexHuueckne yCTpOWCTBA U IMPAKTHUYECKOE NMPUMEHEHHUE: MOIIINUITHUKH,
JBU>KEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenne nHepUUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMX TEI.

Bropoii 3axkoH Herotona.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbXEHUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomaol

N3yuenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAKOIIUX B IIPYKUHE U
pPE3MHOBOM 00pa3siie, oT uX JaedopManuu.

HccnenoBanue ycnoBHM paBHOBECUsS TBEPIAOIO Tejla, MMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3aKoHbl COXpPAHEHUA 6 MEXAHUKE

NmMnynbc MatepuanbHOW TOUYKHU (T€la), CUCTEMbl MAaT€pUAIIbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAaHEHHUsI UMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PaGoTa cusibl. MOIITHOCTD CHJTBI.

Kunernueckas sHeprusi MaTepHalibHOW TOUYKH. Teopema 00 WM3MEHEHUU
KUHETUYECKON SHEPTUH.

[ToTeHunanbHas DHEprus. ITorennuanbHas SHEprus YIIPYTO
nehopMHUpPOBaHHON TpyxUHBL. [loTeHIManbHass dSHEprust Tena BOJMU3U
MOBEPXHOCTH 3EMIJIH.

[loTenmumanpHpie W HEMOTEHHIMANbHbIE  cuibl. CBsi3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU DHEPIUU CHUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA U MIPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONED,
MPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.



PeaktuBHOE NBUXKEHUE.

[lepexon mOTeHIIMATEHOM YHEPTUU B KHHETUUECKYIO  0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue aOCOMOTHO HEYNPYTroro yjaapa ¢ MOMOIIbIO0 JBYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C W3MEHEHHEM MEXaHWYECKON
SHEPIUH TeJa Ha PUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MousiekyasipHas pu3uKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJOXKEHUS MOJEKYJIIPHO-KMHETUYECKOW TEOpUM U HUX
ombITHOE oOOocHOBaHWE. bpoyHoBckoe nBmwkenue. Hudbdysmsa. Xapaxrep
JIBW)KEHUSI W B3aMMOJEHCTBUS YacTUL BellecTBa. MoOJenu CTPOEHHUs Tras3oB,
KHUJAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ITUX
Moaenern. Macca U pasmepbl Mosiekyls. KosmdectBo BemiectBa. IlocTosiHHas
ABorajpo.

TemmoBoe paBHOBecue. Temneparypa u e€ wusmepenue. Illkana
temneparyp Llenbcus.

Mogens wuzaeanbHoro ra3za. (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUHU UJCANbHOTO Ta3a. AOCOIOTHAS TeMIepaTypa Kak Mepa
CpeaHEW KUHETHYECKOM SHEPIUM TEIUIOBOrO JIBMKEHMS 4vacTul rasa. Illkana
temreparyp KensBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHaeneeBa—
Kianeitpona. 3akon Jlanbrona. M3onpoiiecchl B HA€aIbHOM ra3e ¢ HOCTOSIHHBIM
KOJMYECTBOM  BemecTBa. [ paduyeckoe MpeACTaBICHUE  H30MPOIECCOB:
M30TepMa, H30X0opa, u3obapa.

TexHuueckne yYCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE. TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHME BemiecTBa, (Gororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnbiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABUKEHHUSI.

Mogenb onsita llTepHa.

OnbITHI, JIOKa3bIBAOIIME CyLIECTBOBAaHUE MEXKMOJIEKYJIIPHOTO
B3aNMOJCHUCTBUA.

Mojenb, WILTIOCTpUpPYIOLIas MPUPOY JABJICHUS ra3a Ha CTEHKHU COCYya.

OnbIThl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSHHS HJICAJIbHOrO Tasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

Ornpenenenue Macchl BO3/1yXa B KJIIACCHOM KOMHATE€ HA OCHOBE U3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO3yXa B HEH.

HUccnenoBanne  3aBUCHUMOCTH  MEXAY  [apaMeTpaMu  COCTOSIHMSA
Pa3pekKEHHOrO rasa.

Tema 2. Ocnosvlt mepmoouHamuKu

TepMoarnHaMuuecKas cucTeMma. BuyTpeHnHnss JHEpPIrus
TEPMOJIMHAMHYECKOM CHUCTeMbl U CHocoObl €€ wu3MeHeHus. KommuecTBo
TEIJIOTHl U paboTa. BHyTpeHHSsT SHEpPrusi OJHOATOMHOTO HJICAIBHOTO Tra3a.
Buap!l Temionepenaun: TemonpoOBOAHOCTh, KOHBEKIMS, U3JIyYEHHE. Y IeTIbHAs
TEIUIOEMKOCTB BelecTBa. KoanuecTBo TEIIOTHI IPU TEILIONEpeaaye.



[Tonsitue 06 ammabaTtHOM mporecce. [lepBwiii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenre nepBoro 3aKoHa TEPMOJAMHAMHUKHU K u3orpoieccam. ['paduuaeckas
MHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TemnoBble  MamuHbL.  [IpUHOUNBI  JEWUCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBanusi SHEprUM B TEIIOBBIX MamuHax. KoadduimeHT moneznoro
nerictBus TeruioBod MamuHbL. [lukn KapHo m ero kodpuIMEeHT IMOJIe3HOro
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: JBUTaTElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOIMIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3menenue BHyTpeHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBIIET
mpoOKH u3 OYTHUIKK TOJ ACHCTBHEM CKATOrO BO3AyXa, HarpeBanue sdupa B
JATYHHOU TPYOKe MmyTEM TpeHHs (BUICOJEMOHCTPAIINS).

N3meHeHnne  BHYTpEHHEW  dHepruv  (Temmeparypbl) Tela  IpuU
Teronepeaaye.

OnpiT mOo aamabaTHOMY paCHIMPEHUI0 BO3MyXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopnenu mapoBoii TypOWHBI, JIBHTaTeisi BHYTPEHHETO CTOpaHWS,
PEaKTUBHOIO JIBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomaol

N3mepenue yaenpHONU TENIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOOTHAS
Y OTHOCUTEJIbHAS BJIAXHOCTh BO3AyXa. HacellieHHbIl nap. Y enpHas TEniaoTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JABJICHUS.

TBépnoe temo. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHUS
cBoMcTB KpucTamwioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTEepUAIbI.
[InaBnenue u KpucTaIu3anus. Y ieiabHas Teruiora miasieHus. Cyomumanms.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcTBA M NPAKTUUECKOE MPUMEHEHUE: THUTPOMETP U
MICUXPOMETP, KAIIOPUMETP, TEXHOJIOTUH MOJIYUYEHHUS] COBPEMEHHBIX MaTE€pPHUaJOB,
B TOM YHCJIE HAHOMATE€pUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX MTAPOB.

Kunenuve npu noHU>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIAKHOCTH.

HaGnronenue HarpeBanus 1 MaBJIeHUS] KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomaol

N3mMepenne OTHOCUTENBHON BIaXHOCTH BO3/1yXa.

Pa3znen 4. DinekTpoanHaMHuKa

Tema 1. Inekmpocmamuka

DnekTpu3alus Tel. ODJIEKTpUuuecKuid 3apsa. J(Ba BHAa 3JIEKTPUUYECKHUX
3apsinoB. [IpOBOJHUKY, NUAJIEKTPUKHA U MOJIYNPOBOJHUKU. 3aKOH COXPAHEHHS
ANEKTPUUYECKOTO 3aps/ia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToueuHbldl 3ieKTpUUECKU
3apsia. Dnekrpuyueckoe noiie. Hanpsxk€HHOCTh 3nekTprudeckoro nojs. [Ipunmun
CyHEepHO3ULIUU ANEKTPUUYECKUX MoJei. JInnuun HaIps>KEHHOCTH
AIEKTPUUYECKOTO TOJIS.



PaGora cun oanekrpocraruueckoro moina. llorenmman. PasnocTh
NMOTEHUUANIOB. [IpOBOAHUKM M JUAJIEKTPUKU B BIIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpruyeckasi IpOHUIAEMOCTb.

DIEKTPOEMKOCTb. Kongencarop. DNEKTPOEMKOCTh IIJIOCKOT'O
KOHJIEHCAaTOpa. DHEPTHUsl 3apSKEHHOT0 KOHJEHCATOPA.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IMPUMEHEHHUE: JIJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHHE DJIEKTPONPUOOPOB,
KOHJEHCATOP, KOMMPOBAJIBHBIN aIapar, CTPyNUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopenicTBrEe HAEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEI.

IIpoBOIHUKH B 3JIEKTPOCTATUUECKOM II0JIE.

DeKTpocTaThuecKas 3auTa.

JIM3TIEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSHUSI MEXAY HUMU U AUDJIEKTPUUECKONU MPOHUILIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 yyacTKa Leu.

DIEKTPUUECKOE CONMPOTHUBJIEHUE. YJIEIbHOE COMPOTHUBJIIEHUE BEIIECTBA.
ITocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COETMHEHNE IPOBOJHUKOB.

PaGora »snextpuyeckoro Toka. 3akoH JDxoyms—Jlenna. MoiHOCTh
AJIEKTPUYECKOTO TOKA.

DIEKTPOJBIXKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA.
3akon Owma [ NOJHOW (3aMKHYTOM) ayekTpuyeckor 1enu. Koporkoe
3aMbIKaHHE.

DJEKTpOHHAs  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTUBJICHUSI METAJIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKUN TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MomympoBomuuku.  CoOcTBeHHass W~ TpUMECHass  IPOBOJUMOCTH
moJIynpoBoIHUKOB. CBO#CTBA p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciuiaBax d3JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIEeKTpUUECKUM TOK B razax. CaMOCTOATENbHBIH U HECAMOCTOSTEIIbHBIN
pazpsaa. Monuus. [Liazma.

TexHuyeckre yCTpONCTBA U MPAKTUUYECKOE NPUMEHEHHE: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, WCTOYHUKU TOKA, JJIEKTPOHATPEBATENIbHbIE MTPUOOPHI,
AIEKTPOOCBETUTEIILHBIE TMPUOOPHI, TEPMOMETP COIMPOTUBIICHUS, BaKyyMHBIN
IUO0J, TEPMUCTOPHI W (POTOPE3UCTOPHI,  IMOITYNPOBOJIHUKOBBIA  JTUOI,
rajibBaHHKA.

Jlemoncmpayuu

N3mepeHre cuiibl TOKa U HaIPSKEHHUS.

3aBUCUMOCTb CONPOTUBJICHUSI IWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/INA TTOTIEPEYHOI0 CEUEHHS U MaTepuaa.

CwmeniaHHOE COeIMHEHNE TPOBOJHUKOB.



IIpssmoe wu3MmepeHue snekTpoaBuxkyuier cuibl. Koporkoe 3ambikaHue
rajbBaHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUSI.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB AJIEKTPOIIUTOB.

HckpoBoii paspsl v MpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISE TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomaol

N3ydeHne cMemaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepeHne 351eKTpOABUKYIIEH CUJIbI MICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenne amexTpoiunsa.

MesknpeaMeTHbIe CBSA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kimacce oCyImiecTBIsSIETCS C
YYETOM COJIEpKATENIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKH,
Ononoruu, XuMuM, reorpadun U TEXHOJIOTUH.

Meowcnpeomemuvie noHsamusi, CBSI3aHHBIE C U3yYCHHEM METOJ0B HAYYHOTO
MO3HAHUA: SIBICHUE, HAYYHBIM (haKT, THMoTe3a, (U3NYecKas BEIHYMHA, 3aKOH,
Teopus, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHUH, JHMHEWHAs QyHKIUA,
napabona, rumnepOosa, uX TpadUKH U CBOKMCTBA, TPUTOHOMETPHUUECKHUE
GbyHKINN: CUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIMU HA OCH KOOPAUHAT,
CJIO’KEHHE BEKTOPOB.

buonoecua: mMexanwdeckoe IBWIKEHHWE B JKUBOM mpupozae, auddysus,
OCMOC, TEIJIO0OOMEH JKUBBIX OPraHu3MOB (BUIBI TEIIONEpPENadyH, TEIIOBOE
PABHOBECHE), JIEKTPUUYECKUE SIBJICHUSI B )KUBOM MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYII,
MOJb BEIIECTBA, MOJISIpHAsh Macca, TEIUIOBblE CBOMCTBa TBEPHABIX TeEl,
KUJKOCTEW U ra3oB, AJIEKTPUUECKUE CBOWMCTBA METAJIOB, 3JIEKTPOIUTUYECKAS
JUCCOLMALINS, TalIbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus.: mpeodOpa3oBaHUE ABUKEHUHN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
YYET TpEHUSI B TEXHHKE, MOAIIMIIHUKHU, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
HUMITyJIbCa B TE€XHUKE (pakeTa, BOAOMET W JIPyTHE€), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBas TypOuHa, OBITOBOM XOJOJUIBHUK, KOHJHUIIMOHED,
TEXHOJIOTUM  TOJYyYEHUSI COBPEMEHHBIX MATEpHAIOB, B TOM  YHCIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOTHUM, DIIEKTPOCTATUYECKAs  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
AJIEKTPOHArpeBaTeIbHbIE  MPUOOPHI,  AJIEKTPOOCBETUTEIBHBIE  MPHUOOPHI,
rajibBaHHKa.

11 KITACC

Pa3znen 4. DnekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

Iloctosausle MaramThel. B3amMmopaeiicTBHE IIOCTOSIHHBIX  MAarHHUTOB.
MarautHoe none. Bekrtop marHuTHOW MHaykuuu. [IpuHumn cynepno3unuu
MarHWTHBIX NoJier. JIMHUM MarHuTHOW MHAYKIMK. KapTuHa TMHWI MarHUTHOM
WHAYKIMA TOJISI IOCTOSSHHBIX MAarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa IHWHWUNW WHIYKIUU
MarHuTHOTO TIOJI JJIMHHOTO MPSMOIr0 MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO



MpPOBOAHUKA, Karymwlku ¢ TokoM. OmbiT Opcrena. BzaumopelictBue
IIPOBOJTHUKOB C TOKOM.

Cuiia Amnepa, €€ MOAyJib U HalpaBJICHUE.

Cuna JlopeHua, e€ monayiab W HampaBlieHHE. [[BH>KeHHE 3apsiKEHHOU
YaCTHIIBI B OJHOPOJHOM MarHuTHOM moJje. Pabora cunsl Jlopenta.

SIBiieHME DIEKTPOMAarHUTHOW HMHAYKUMHU. [lOoTOK BekTOpa MAarHUTHOU
UHIYKIUU. OJEKTPOABUKYIIAS CHIIA WHIAYKIHHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu dapajes.

BuxpeBoe 3yieKTpuUecKoe Moje. DJIEKTPOJABMXKYIAs Cuila WHIYKIHU B
IIPOBOJTHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM IOJIE.

IIpaBuno Jlenua.

NHaykTUBHOCTh. SIBJ€HME CaMOMHAYKIUHU. OJIEKTPOJBIXKYILIAS CHIIA
CaMOMHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE INPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, 3JIEKTPOMArHUTHI, 3JIEKTPOJBUIATENlb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmnesIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JIuHUY UHIYKIIMM MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JerictBrue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON UHIYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb  BJIEKTPOABWKYLIEH CWIbl MHAYKUIUH OT CKOPOCTHU
M3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3ydyeHne MarHuTHOTO MOJIs KaTyLIKH C TOKOM.

HccnenoBanue AeiCTBUSA NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIHH.

Pa3nen 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u IneKmpomMazHUMmMHble KOJ1eOaHus

Konebarenbnass cuctema. CBOOOJHBIE MEXaHMYECKUE KOJeOaHUS.
["apmonnyeckue konebanus. [lepuos, yactora, amrnutyna u ¢asza KoieOaHUH.
[Ipy>xuHHBII MAasITHUK. Maremaruueckui MAasiTHUK. YpaBHeHUe
rapMoHUYecKux kosiebanuid. IlpeBpaieHne »HEPruM NPU TAPMOHUYECKUX
KOJICOaHUSIX.

Konebarenbnpiii koHTyp. CBOOOAHBIE 3IEKTPOMATHUTHBIE KOJIEOAaHUS B
UJCATHbHOM KOJEOAaTeIbHOM KOHType. AHAJOTUS MEXKIY MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMU KosieOanusmu. dopmyna Tomcona. 3aKkoH COXpaHEHHS
HHEPTUHU B UJICATHHOM KOJIeOaTEIbHOM KOHTYPE.

[IpeacraBnenrie 0  3aryxalomux  KojeOaHUSX.  BBIHYXIIEHHbIE
MexaHuveckue KosieOanusa. Pe3oHaHc. BbIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
KoJieOaHwusl.



[lepemennsiii Tok. CHHycOUJaNbHBIA TIEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOr0 TOKa. AMIUIMTYJIHO€ W JEHUCTBYIOIIEE 3HAUYEHUE CHUJIbI TOKa U
HaIPsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepegaya  H norpebieHue
ANEKTPUYECKON SHEPruM. OKOJOTHMYECKHE PHUCKH TIpU  MPOU3BOJICTBE
anekTposHepruu. KynbTypa UCHONb30BaHUS 3IEKTPOIHEPTHHN B MOBCEIHEBHOM
KU3ZHU.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IMPUMEHECHUE: JIEKTPUUECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mapameTpoB KosieOaTenbHON cHUCTeMbl (NMPY>KUHHBIN WU
MaTeMaTUYECKHUIl MasSTHHK).

Hab6nronenue 3aTyxarmommx KojaeOaHmii.

HccnenoBanne CBOMCTB BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmbl (3aBUCHUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU)
JUTSE JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mnociaegoBaTEIbHOM COEAMHEHUU PE3UCTOpa, KaTyIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

HccnenoBanue 3aBUCUMOCTH MEPUOIA MaJbIX KoJieOaHUUW rpy3a Ha HUTH
OT JIJIMHBI HUTU U MACChI Ipy3a.

UccnenoBanne MepeMEeHHOr0 TOKa B LENM M3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHIEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpPOMAZHUMHBIE GOJIHbL

MexaHnuueckue BOJHBI, yclioBHUsl pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus MW JjuHa BOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBI.
WNnrepdepentus u nudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBI. YCIOBUS H3IYUYEHHS] SJIEKTPOMATHUTHBIX
BOJIH. B3aumHas opuentauus BektopoB E, B, V B ainekTpoMarHuTHON BOJHE.
CBoiiCTBa 3JIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHUE, TOJISIpU3aLus,
mudpakuus, narepdeperiusa. CKopoCcTh IEKTPOMArHUTHBIX BOJIH.

[IIkxana 3J1eKTPOMarHUTHHIX BOJH. [IpuMeHeHne 3J1eKTpOMarHuTHhIX BOJIH
B TEXHHUKE U OBITY.

[TpuHLMTBI pagUOCBS3U U TeNEBUACHUS. Panronokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAOUIEN CPEIbI.

TexHuyeckre yCcTpOiICTBA M NMPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJIbTPA3BYKOBasi JTUAarHOCTUKA B TEXHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Teo Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: 1 MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOI pE30HAHC.

HaGnronenue CBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYJIOH U
4acTOTOM KOJIeOaHUIA.



HUccnenoBaHnne  CBOWCTB — DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaKCHME,
pesioMJICHUE, MO pu3anus, Tudpakims, UHTephepeHITs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHENHOE pacHpoOCTpaHEHUE CBETa B
ogHOpoaHOM cpene. JIyd cBera. ToueuHbI HICTOYHUK CBETA.

OTtpaxenue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHmit
B IUIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI NpPENOMIICHHS CcBeTa. AOCOIIOTHBIN
rokasarenp npesnomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenpHsiii yroi
[IOJIHOI'O BHYTPEHHETO OTPAKECHUS.

Hucnepcust ceeta. ClnoxHBIN cocTaB 0enoro cBeta. LIBer.

ColOuparomue W paccewBarIue JUH3bL. ToHKas auH3a. DOKyCHOE
pacCTOSIHME U ONTHYECKas cuiia TOHKOW JuH3bl. [locTpoeHne m3oOpakeHui B
coOuparolmux W pacceuBalIMX JuH3aX. DopMmyna TOHKOW  JUH3HIL.
VBeaudeHue, JaBaeMoe JIUH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Mutepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOEHUS MAaKCUMyMOB M MHHMMYMOB B HHTEP(EpEHIIMOHHOMN
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus ceera. JudpakinmonHas pemérka. YCIOBHE HAOIIOACHUS
[JIABHBIX MAKCHUMYMOB TMpH TMaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckne yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, MPOSKIMOHHBIN amnmapaTr, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPaKIIMOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE W IIPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

ITomHOE BHYyTpEHHEE OTpaxkeHne. Moziesb CBETOBOA.

HccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenune natepdepeHIny cBeTa.

Hab6nronenue nudpaxiuu crera.

Habmronenune nucnepcuu cBera.

ITonmy4yeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue ciexkTpa ¢ MOMOMIbIO AUGPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomaol

N3mepenue nokasaresns npeioMIICHUs CTEKIIA.

HccnenoBanne CBOMCTB H300paKeHUH B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI CIeNUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH
['paHubl NPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku. [locTtynatsl
CIICLIUAJIbHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTb MOJYJS CKOPOCTH
CBETA B BaKyyMe, IPUHIIUII OTHOCUTEIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEIJICHHME  BpPEMEHU U
COKpAILICHUE JIJIUHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBs3b Macchl C DHEpPrue W HUMIYJILCOM PEIISITUBUCTCKON YaCTHIIHI.
DHeprus MmoKos.

Pa3nen 7. KBantoBas pusuka

Tema 1. Inemenmol K6AHM OGO ONMUKU

®otonsl. @opmyna I[lmanka cBs3u sHepruu (GOTOHA C €r0 YaCTOTOM.
DHeprus ¥ UMIyJbC HOTOHA.

OtkpeiTiie u uccienoBanne (ororaddexkra. Ompite A. I'. CrozieTosa.
3akonbl doTodrddekra. YpaBuenue DitHmreiina 1 hotodddekra. «KpacHas
rpanuia» Ghotodddexra.

JlaBnenue ceeta. OnbiTel I1. H. JIeGenera.

XUMHYECKOE ICUCTBUE CBETA.

Texnuueckne yCTpOWCTBa W MPAKTHUYECKOE MPUMEHEHUE: (OTOIIEMEHT,
dboToaTYNK, COJIHEUHAs1 OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTod(pdheKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHETo porodddexTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHuio o -4acTHIl.
Ilmanerapnas monens aroma. Ilocrymarsl bopa. M3nyuenue u mornoumieHue
(OTOHOB TpHU TEpPEeXoJie aToMa C OJHOTO YPOBHS SHEPruM Ha JApyrou. Buubl
criekTpoB. CIEKTp YpOBHEW SHEPruy aToMa BOJIOPO/Ia.

BonnoBeie cBoiictBa wactuill. Bomusl ge  bpoins.  KopnyckynsipHo-
BOJIHOBOM JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuueckne yCTpOMCTBA M NMPAKTHUYECKOE NPUMEHEHHUE: CIIEKTPAIBbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HalGnronenune nuHelyaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomaol

Hab6nronenue nuHeituaToro cnekrpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, J10Ka3bIBAIOIIKUE CJIOKHOCTb CTpOoeHUs siapa. OTKpbITHE
paanoakTuBHOCTH. OmbiTel  Pesepdopna mo  ompeaeneHuro  cocTaBa
paanoakTuBHOTO wu3MyueHus. CBoicTBa anbda-, OeTa-, TamMma-u3ITydeHUS.
Binsinue paagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. Hykinonnas monens siapa [eiizen6epra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torbl.

Anbda-pacnaa. DIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmaa. [‘amma-
U3JIyyeHue. 3aKOH pPaJuOaKTUBHOIO paciaja.

DHeprus CBs3M HYKJIOHOB B sipe. Saepubie cuibl. JledexTt maccer sapa.

SAnepHble peakuuu. Jlenenue u CUHTE3 sI€p.

Anepusiii peaktop. TepmosimepHbiii cuate3. [IpoOnemMbl U MEPCICKTUBEI
SJICPHON SHEPreTUKHU. DKOJIOTHUECKUE aCTIEKThI IAEPHON SHEPIreTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeToapl HAOIIOACHHS ¥ PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.



dyHaamMeHTalbHBIC B3aUMOJICUCTBUA. ENMHCTBO (DHM3MYECKOW KapTHUHBI
MUpa.

Texnuueckne yCTpoMCTBA W MPAKTUYECKOE MPUMEHEHHUE: JTO03UMETD,
Kamepa BuiibcoHa, siiepHblil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanne TpeKOB 4acTuIl (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTUS acTpoHOMHH. [IpHKIagHOE W MHUPOBO33PEHUYECKOE
3HAYEHHUE aCTPOHOMHUH.

Bun 3Bé3qH0r0 Heba. Co3Be3aus, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOC
JBUKECHHE.

ConneuHas cucrtema.

Connie. ConHeuHass akTMBHOCTh. McTtounuk sHepruu CojHila U 3BE3L.
3BE3/1bl, UX OCHOBHBIE XapaKTEpUCTHUKHU. JlMarpamMma «CHEeKTpajbHbIM Kilacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW MOCJIEA0BATEIIbHOCTU. BHYTpEeHHEE CTpOCHUE
3B€311. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKICHUH U 3Botounn CoHIa
1 3BE3]1. DTaNbl )KU3HU 3BE3.

Muieunsiii IlyTe — Hama INanaktuka. Ilonoxkenue u aBmxenue CoiHIA B
lNanaktuke. Tunsl ramaktuk. Pagmoramaktuku u KBasapbel. UEpHbIE ABIPHI B
A/Ipax TaJlakKTHUK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa06na. PazOeranue
ranakTuk. Teopus bosbiioro B3peiBa. PenukroBoe usnyueHue.

Macmrabnas crpykrypa Beenennoit. Meraranakruka.

Hepeménnsie mpoO1emMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a3oM c UCII0JIb30BaHUEM
KOMITBIOTEPHBIX TPWJIOKECHUN N1 OTpENeeHUsT TOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31usi CEeBEPHOIO MOMYIIAPHS U
SPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, minanet, Mueunoro [lytn.

O6o0maromiee NOBTOPEeHUE

Ponp ¢u3uku W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYCCKOM,
COIIMAJIbHOW M 3TUYECKOW cdepax IesTEeIbHOCTH YEIOBEKa, POJIb U MECTO
GU3UKK W acCTPOHOMHUU B COBPEMEHHOW HAy4YHOW KapTHHE MHpPA, POJb
¢busndeckoit Teopur B HOPMUPOBAHUH MIPEACTABICHUN O (PU3NUECKON KapTUHE
MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B O0OIIEM psATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MIPEACTABICHUM O IPUPOJIE.

MesknpeaMeTHbIe CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kimacce oCcymiecTBiIsieTcs C
YYETOM COJIEpKATENIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKH,
Ouonoruu, XUMuM, reorpadun U TEXHOJIOTUH.

Meowcnpeomemuvie noHsamusi, CBSI3aHHBIE C U3yYCHHEM METOJ0B HAYYHOTO
MO3HAHUA: SIBICHUE, HAYYHBIM (haKT, THMoTe3a, (u3ndecKas BEIHYMHA, 3aKOH,
Teopus, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peumieHUEe CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
GbyHKINN: CUHYC, KOCHUHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIMU HA OCH KOOPAUHAT,



CJIIOKEHUE BEKTOPOB, MPOU3BOJHBIC JJIEMEHTApHBIX (YHKIWNA, TPU3HAKU
MoI00usl TPEYTrONBHUKOB, OMpEACNICHUe TUIOMaAu TUIOCKUX (GUryp u o0béma
Te.

buonoeus: snexrpuyeckue SIBICHUS B JKHBOUW MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHUST B KUBOW TMPUPOJE, ONTHYECKUE SBICHUS B >KUBOW MPUPOJE,
JICHCTBYE paiMallNK HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHWE aTOMOB M MOJICKYJ, KpPUCTAIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM  PEIETKH,
CIIEKTPaJIbHBIN aHAJIN3.

l'eoepagua: wmarHuTHBIE TOJNIOCa 3€MIIM, 3aJ€KH MArHUTHBIX Py,
(dhoToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIIETPSICEHUM.

Texnonocusi: NUHUM DIIEKTPOIEpEeaad, TE€HEpaTop IEePEMEHHOTO TOKa,
AJIEKTPOJIBUTATENb, UHIYKIIMOHHAS TI€4Yb, pajiap, PaIuONpPUEMHHK, TEIEBHU30D,
anTeHHa, TenedoH, CBYU-neub, mpoeKIMOHHBIN anmapar, BOJOKOHHAsS ONTHKA,
COJIHEUHAst Oarapes.



IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydebHOro mpeamera «®Ou3MKa» HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus (0a30BBIi  YPOBEHb) JIODKHO OOECHEYUTh  JIOCTHIKCHHE
CICAYIOIINX JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PEe3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUS y4eOHoro mnpenMera «Dusnkar
JOJDKHBI ~ OTpakaTb  TOTOBHOCTb M CIHOCOOHOCTh  OOy4Yaroluxcs
PYKOBOJICTBOBAaTbCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOM LEHHOCTHBIX OpHEHTAlMi, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUMH,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSIM POCCHUMCKOro OOIIecTBa,
paclIMpeHne JKMU3HEHHOIO OIbITa W OIbITa JESITENBbHOCTH B IIPOLECCE
peanu3aluyu OCHOBHBIX HAIPABICHUN BOCIIUTATENIBHOW JEATEIIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHMSA:

cOPMHUPOBAHHOCTh  TPAXKJAHCKOM  MO3ULIMHM  OOYyYarollerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOT0 00IIECTBA;

NPUHATUE TPAJAMIMOHHBIX OOLIEYEIOBEYECKUX TI'yMaHUCTUYECKUX U
JNEMOKPATHYECKUX LEHHOCTEN;

TOTOBHOCTbh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPAaBICHUHU B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE  B3aMMOJEHCTBOBAaTh C  COLUMAJbHBIMH  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (YHKIMSIMHU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHUTApHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2)IaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTPpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K IOCYJAapCTBEHHBIM CHMBOJAM, JIOCTHKECHHUAM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlUIO0 U NMPUHHUMATh OCO3HAHHbBIEC PEIICHMUS,
OPHUEHTHUPYSCh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HAaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

4)3¢cTeTH4eCKOro BOCIIUTAHMS :

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPYECTBA, IPUCYIIETO PU3NUECKON HAYKE;

5)Tpy10BOro BOCIMTAHMS:

MHTEpEC K pa3iudHbIM chepaM MpoPecCHOHATBHON AESTENbHOCTH, B TOM
YKClie CBSA3aHHBIM C (DU3UKOM U TEXHUKOM, YMEHHME COBEpIIATh OCO3HAHHBIN
BbIOOp Oynaymied mnpodeccud W peaiu30BbIBATH COOCTBEHHBIC KU3HEHHBIC
IIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
00J1acTH (PU3HMKHU Ha NPOTSKEHUU BCEU KU3HH;

6)3K0J10rM4eCKOro BOCIIUTAHMS:



c(hOpMHPOBAHHOCTh SKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE TIO0ATHHOTO
XapaKkTepa SKOJOTUYECKUX TTPOOIeM;

IUIAHUPOBAHWE M OCYILIECTBJIIEHHE JICMCTBHUIM B OKPYXXAaKOUIIECH cpene Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA;

pacIIMPEHUE OIbITA JESITEIBHOCTH DKOJOIMYECKOM HANpPABICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUH 0 (PHU3uKe;

7)IIeHHOCTH HAYYHOT'O MO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHME LECHHOCTHM HAy4YHOM JESITEIbHOCTH, F'OTOBHOCTH B IPOLIECCE
u3ydeHus: (PU3MKM  OCYIIECTBJIATH MPOCKTHYID W  HCCIEOBATEIbCKYIO
NEATENbHOCTh UHAMBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE JeHCTBUS
Ba3oBble Jjoruueckue aeiicTBHA:

CaMOCTOSITeIbHO  (OPMYJIMPOBATh M aKTyaIM3UpPOBaTh  MpoOIIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpEeNEsATh LEIU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTH KECHMS;

BBIABJISITH 3aKOHOMEPHOCTM M IPOTUBOPEUMS B PacCMaTPUBAEMBIX
(hbU3UYECKUX SIBJICHUSX;

pa3padaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIHUXCSI
MaTepHualbHbIX U HEMaTEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHMBBI B JI€SITEIbHOCTh, OILICHUBaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIEICTBUN JI€SITEIbHOCTH;

KOOPJAWMHUPOBATh W BBINOJHATH pabOTy B YCIOBUAX PEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIICHHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciienoBarejbCcKue 1eHCTBUSA:

BJIaJICTh HAYYHOW TEPMHMHOJIOTUEH, KIIFOUEBBIMU MOHATUSIMH U METOJaMH
(hU3NYECKON HAYKH;

BJIAJETh  HaBBIKAMU  y4COHO-MCCIICIOBATCIILCKOM W IPOCKTHOMU
NEATeTbHOCTY B 00JIacTM  (DU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ~ TIOMCKY  METOJIOB  pemnieHust 3agad  (U3UYECKOro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJ0B IMO3HAHMUS;

BJIQJICTh BUJIAMHU JEATEIBHOCTH IO TOJYYCHUIO HOBOI'O 3HAHUS, €TI0
UHTEPIpETAllMUA, MNPEeoOpa3OBaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX YUeOHBIX
CUTyaIUsAX, B TOM YHUCJIE IIPH CO3JaHUU YUCOHBIX ITPOEKTOB B 00J1aCTU (PU3UKH;

BBIABJISITh MPUUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyalW3UpOBaThH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUs, HAXOAUTh apryMEHThI JJIs J0Ka3aTeIbCTBa
CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aQHAJIU3UPOBATh TOJIYYEHHBIE B XOJI€ PEIICHUS 3aJadyd Pe3yJIbTaThl,
KPUTHUYECKU OILICHMBATh WX JOCTOBEPHOCTb, MPOTHO3WPOBATH H3MEHCHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh W (OPMYJHUPOBATH COOCTBEHHBIC 3aJadyud B 00pa3oBaTeIbHOU
NESATeIbHOCTH, B TOM YHCIIC TIPH U3YUCHHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CHUTYyaIlUsSM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;,



yMETh TIEPEHOCUTh 3HAaHMS 1O (QU3NKE B TMPAKTUYECKYIO OO0JIaCTh
KU3HENIEATEITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTEiH;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTb OPUTrHHAIBHBIC IOX0/IbI U PEIICHMS;

CTaBUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undgopmanmeii:

BIIAJICTh HABBIKAMH TOJy4YeHUS HHGPOpMAIMH (U3HUECKOTO COJIEP KAHUS
13 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISThH MOUCK, aHAJIH3,
CUCTEMATHU3AIMIO ¥ WHTEPIPETANNI0 UHPOPMALIUUA PA3IUYHBIX BHIIOB U (popm
MIPE/ICTABIICHHUS,;

OIICHHBATh JJOCTOBEPHOCTHh UH(POPMAIINH;

UCIIOJI30BaTh CpEJCTBA HMH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJIOTMA B  PEHNIEHWW  KOTHUTUBHBIX, = KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 33Jlad ¢ COOJII0/ICHHEeM TPeOOBAHUI IPrOHOMHUKHU, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PECypPCOCOEPEIKEHHMsI, TPABOBBIX U ATHYECKUX HOPM,
HOPM MH()OPMAIIMOHHOM 0€30TIaCHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKAHMS B Pa3IMUHBIX (popmaTax ¢
y4€TOM Ha3HauyeHus UWHOOpPMAIMU ¢ 1EJEeBOM ayauTOpuu, BbIOMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YyAJIU3AIIHH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

OCYIIECTBJIATh OOIIeHHEe Ha Ypokax (U3MKU HW BO BHEYPOUYHOMU
NEeSATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd ¥ CMST4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JOTUYHO W3JIarath CBOK TOUKY 3PEHHUS C HCIIOJIb30BAaHUEM
S3bIKOBBIX CPEJCTB;

MIOHMMATh W  MCHOJIb30BaTh  MPEUMYLIECTBA  KOMAaHAHOM U
WHIUBUYyJIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NIEUCTBHMA C YUETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXK/I0r0 YJIeHa KOJIJIEKTUBA;

MPUHUMATh 1EJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJAMHHUPOBATH JICMCTBUS MO €€ JOCTHXKEHHIO: COCTABJISATH IUIAH JICWCTBUU,
pacupenesnsiTh pPojau ¢ y4€TOM MHEHUW YYaCTHUKOB, OOCYXIaTh PE3yibTaThl
COBMECTHOM padoTHI;

OLICHMBATh KAa4E€CTBO CBOETO BKJAJa M KaXXJOr0 y4aCTHUKA KOMaHIbI B
oOmuit pe3ysabTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejuiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJIEM C MO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIJISITh MO3UTHBHOE CTPATETMUYECKOE IOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

Pery/isiTUBHbIE YHHBepPcaJbHble yUeOHbIE el CTBUA
Camoopranusamnus:

CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  ITO3HABATCIBbHYIO JICSITCIBHOCTH B
obmacth (U3MKK H aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh H
dhopmyIHpoBaTH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITeJILHO COCTAaBIIATh IJIaH PEIICHUS PAacUETHBIX W KaYCCTBEHHBIX
3a/1a4, IUIAaH BBHITIOJIHEHUS TIPAKTHUECKON paboOThl ¢ Y4ETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEITOYTCHUI;

J1aBaTh OLICHKY HOBBIM CHUTYAaIlUsIM;



pacmMpATh paMKH  ydeOHOTO TpeJAMEeTa Ha  OCHOBE  JIMYHBIX
NpEANOYTCHUN;

JieNaTh OCO3HAHHBIM BBIOOp, ApPryMEHTHpPOBATH €ro, OpaThb Ha ceO0s
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO IPYIUIUU B 00IaCTH
(U3UKK, TIOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTeIbHBIM U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JIEATEIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BIIAJICTh HABBIKAMHU TI03HABATEIbHOM pediekcuu Kak OCO3HAHUS
COBEPIIIAEMbIX JICUCTBUI M MBICIUTEIBHBIX MPOIECCOB, MX PE3YyJIbTAaTOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu s OICHKA CUTyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OILICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH DPEIICHUS MO HX
CHUKECHHUIO;

MPUHUMATh MOTHBBI M apTyMEHTBHI JPYTUX TpPH aHalU3€ pe3ybTaToB
TeSITENBHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX TpPH aHalu3€ pe3ybTaToB
TeSITENbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporiecce mocTrukeHnss TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IJs YpPOBHS CpemHero oOmero oOpa3oBaHUst y OO0y4arolmuxcs

COBEPIICHCTBYETCS OMOIMOHATBHBIH WHTCIUICKT, Ipe/IIOoJIar aFoIIHIA
c(hOpMHPOBAHHOCTE:
CaMOCO3HAHUs,  BKJIIOYAIOIIETO0  CIOCOOHOCTh  TIOHWMAaTh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BHJIETh HANpPABJICHHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMoperyJIMpOBaHusl, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMEHHE [IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHANILHBIM HW3MEHEHUSIM M TPOSBIATh THUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO 1IN
U yCIexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATHh UCXOISI U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh  AMOIIMOHAIBHOE
COCTOSIHUE JPYTHMX, YYHUTBIBATb €ro TMpPHU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTPAWUBATH
OTHOUIEHUS C APYTUMH JIOJbMU, 3a00TUTHCA, MPOSBIIATH MHTEPEC U pa3periaTh
KOH(DIUKTBHI.

NPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenus B 10 kiacce mpeaMeTHble pe3yJsibTaThl HA 0a30BOM
YPOBHE JIOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUMN:



JIEMOHCTPUPOBATH HA MIPUMEPAX POJIb U MecTO GU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KAPTHHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTHYECKOM JESITEIbHOCTH JIFOJICH;

VUUTHIBATh TPAHUIIBI TPUMEHEHHUS H3YyYCHHBIX (PU3NYECKUX MOJIETeH:
MaTepuaibHas TOYKa, WHEpIHaNbHAas cUcTeMa OTcu€Ta, abCONIOTHO TBEpPIOE
TEJIO, UACAIBHBIA a3, MOJEIHU CTPOCHHS ra30B, XKUIAKOCTEM U TBEPIBIX TEIl,
TOYEUHBIN 2JIEKTPUYECKUMA 3apsi/i IPU pelieHnr GU3NIECKUX 3a71aY;

pacno3HaBath (U3MUECKUE SBICHUS (TPOIECCH) M OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETUUYECKOM TEOPUM CTPOECHHUS
BEIIECTBA W  DJIEKTPOJAMHAMHUKHA: PABHOMEPHOE UM  PABHOYCKOPEHHOE
NPSMOJIMHEMHOE JIBIDKEHHE, CBOOOJHOE TMAaJIeHUe TeJ, JBWIKEHUE 10
OKPY>KHOCTH, WHEpIMsA, B3auMmojeuncTsue ten, auddysus, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPIBIX TEJ, U3MEHEHHWE 00bEMa Tel MpHu
HarpeBaHuM (OXJIAXKJICHUH), TEIUIOBOE PaBHOBECHE, MCIApPEHUE, KOHIEHCAIMS,
IJIABJICHUE, KPUCTAJUIA3ALMS, KHUIICHUE, BIIAXKHOCTh BO3/1yXa, IIOBBIIICHUE
JABJICHUS Ta3a IpPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBA3b MEXIY
rapamMeTrpaMM COCTOSHHMS Ta3a B  M30INpOLEccax, OJJEKTpu3auus Tedl,
B3aMMO/JICMCTBUE 3aPSJI0B;

OMMKCHIBATh MEXAaHUYECKOE JBMIKEHUE, UCTIONb3Ysl (PU3HMUECKUE BEITNYUHBI:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHME, Macca Tela, Cuia,
MMIYJIbC  Te€Jla, KUHETUYECKas  DJHEPrus, I[OTCHUUAaJbHas  JHEPIHs,
MexaHu4ecKas paboTa, MeXaHW4yecKash MOIIHOCTh; MPU ONUCAHUU TPABHIBHO
TPaKTOBaTh (PU3WYECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMUUHY
C JIpyIrdMH BEJIMYHMHAMHU,

ONMCHIBAaTh HM3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SBJICHUS,
UCTIONIb3YysT (M3MYECKUE BETWYHMHBI: JIaBIEHHWE Ta3a, TeMIlepaTypa, CpEeIHss
KUHETUYECKas DHEprus Xa0THUYECKOI0 JBUKCHUSI MOJIEKYJL,
CPEOHEKBAAPATUYHAS CKOPOCTH MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusa, pabora Taza, KOIPDUIMEHT TOJIE3HOTO JIEUCTBHS TEIUIOBOTO
JBUTATENS;, TPU ONUCAHWU TPABUIBHO TPAKTOBATh (PU3UYECKUA CMBICT
MCIIOJIb3YEMBIX BEJIIMYWH, UX OOO3HAYCHHS W €IUHUIIBI, HaXOAUTh (HOPMYIIbI,
CBSI3BIBAIONIUE TAHHYIO (PU3UYECKYIO BEJIMUMHY C IPYTUMH BEIIMUYHNHAM;

ONMCHIBAaTh  M3YUYCHHBIE  DJJICKTPUUYECKHE  CBOMCTBAa  BEUIECTBA U
AIEKTPUUECKUE SBJICHUS (TPOIECCHI), HCIOJB3YS (PU3MUYECKHE BEIMYMHBIL:
AIEKTPUYECKUM 3apsl, SJEKTPUUECKOE NOJIE, HAMPSKEHHOCTD OIS, IIOTEHIIMA,
Pa3HOCTh TOTEHIIMAJIOB; MPH OINWCAHUU TPABUIBHO TPAKTOBATH (DU3UYECKUU
CMBICIT HCIIONB3YEMBIX BEJIIMYMH, WX OOO3HAYEHUS U €JIMHUIIBI; YKa3bIBaTh
GbopMyTbl, CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJINYMHAMU;

aHANMM3UPOBaTh  (U3UYECKHME TPOIECCh W SABJICHUS, HCIOJB3YS
(du3MYecKue 3aKOHBI U MPUHIUIBLI: 3aKOH BceMupHoro Tsarorenus, I, IT u 11
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW JHEPruH, 3aKOH
COXPAHEHHSI UMITYJIbCA, IPUHLIMUII CYIIEPIIO3ULIMU CUJI, TPUHLIUII PABHOIPABUS
VHEPLUAJIbHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETUYECKYK) TEOPHIO
CTPOEHHUS BELIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEIHEN KMHETUYECKON dHEPTUU
TEIMJIOBOTO JIBIKEHUS MOJIEKYJ ¢ aOCOJMIOTHOW TeMIEpaTypoid, MEPBBIM 3aKOH
TEPMOJIMHAMHUKH, 3aKOH COXPAHEHMS JJIEKTPUUYECKOro 3apsna, 3akoH Kyiona,
IIPU 3TOM PA3IMYaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE
BBIpQ)KEHUE U yCIIOBUA (TPaHUIIbI, 00JIaCTH ) IPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TMPHUHIUIIBI JIEUCTBHUS MAalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; Pa3indaTh YCJIOBHUS WX O€30MaCHOTO MCIOJIb30BaHUS
B IIOBCEITHEBHOM KM3HH;

BBITIOJIHATHh DKCIEPUMEHTHI MO0 HMCCIEIOBAHUIO (PU3MUECKHUX SIBICHUN U
MIPOIIECCOB C HMCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX M3MEPEHUM, MPU ITOM
dbopmynupoBath mpoOieMy/3aady M TUIOTE3y Y4YeOHOro HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO0 O0OpYAOBaHUS, MPOBOJIUTH OMBIT U
(GbopMyITHUpPOBATH BHIBOIBI,

OCYIIECTBJISATh MPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYMH,
IpyU OSTOM BBIOUPATh ONTHUMAIBHBIA CHOCOO HM3MEPEHHS U UCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3MYECKUMU BEIMYMHAMH C
WCITOJIb30BAHUEM MPSAMBIX U3MEPECHHM, IPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(UKCUpPOBATh PE3yNbTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3NYECKUX BEITUYHH B
BUJIe TAOJIUII ¥ TPaUKOB, I€TaTh BEIBOABI IO pPe3yIbTaTaM UCCIICI0BAHMUS;

coOmroaTh mpaBuiIa 0€30MacHOro TPy/ia MPHU MPOBEICHUN UCCIICIOBAHUMA
B paMKaxX y4eOHOTO SKCIEPUMEHTa, YU4eOHO-UCCIE0BATEIIbCKON U MPOEKTHOMN
NESTENBbHOCTY  C  WCIOJB30BAHMEM  W3MEPHUTEIBHBIX  YCTPOHCTB U
11abopaTopHOro 060pyAOBaHH;

pemiath pacuéTHhle 3aJaddl C SBHO 3aJaHHOW (PU3NUECKOW MOJENbIO,
UCIIONIb3YysT (PM3MUECKUE 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHallM3a YCJIOBHS
3aja4i BBIOMpPATh (PU3MYCCKYIO MOJICNb, BBIICIATH (U3NYCCKUE BEIHYHMHBI U
dbopmymbl, HEOOXOMUMBIE NIl €€ PEIICHHs, TPOBOJIUTh PACUETHl U OLICHUBATh
PEANTbHOCTD MOJYYEHHOTO 3HaYeHUs (PU3NIECKON BEIIMUNHBI;

peniarhb KaueCTBEHHbIC 3a/1a4yu: BBICTPAWBaTh JIOTUYECKH
HEMPOTUBOPEUYUBYIO IIETIOYKY PACCYXKJIEHUU C OMOPOM Ha M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SBICHHUS;

UCIIOJIb30BaTh ~ MPU  PEIICHWH  y4eOHBIX  3a7a4  COBPEMEHHBIE
uHDOpMAIIMOHHBIE  TEXHOJIOTMH  JJisi  TIOUCKA, CTPYKTYPUPOBAHUS,
WHTEpPOpEeTallud W  TPEACTaBICHUS Yy4eOHOW UM HAYYHO-TIOMYJISIPHOMN
uHopMaIuu, TOJYYEHHOM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOJTyYaeMyIo HH(POpMAIIHIO;

MPUBOJNTh TPUMEPHl BKIIAJa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCITIOJIb30BATh TEOPETUUECKUE 3HAHUS O (PU3UKE B MMOBCETHEBHOMN JKU3HU
mist  obecrieueHus Oe3omacHOCTH Tipu  oOpamieHuW ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JUIsl COXPAHEHUS 370POBbS M COOIIOIEHUS] HOPM
HKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIEH CpEJIe;

paboTaTh B TPYMIE C BBINOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IJIAHUPOBATH Pa0OTy TPYMIBI, PAMOHAILHO PACHPEACNATh OOS3aHHOCTH U
IJIAHUPOBATH  JICSITEIIBHOCTh B HECTAHJAPTHBIX CUTYyalusiX, aJeKBATHO
OIICHMBATh BKJIQJ KaXKJIOTO W3 YYaCTHUKOB TPYNIbl B  pEHICHUE
paccMaTpuBaeMou MPOOIICMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIe pe3ysibTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHI:

JIEMOHCTPUPOBATH HA MIPUMEPAX POJIb U MecTO GU3HKU B (POpMUpPOBaAaHUU
COBPEMEHHOW HAYYHOW KAPTHHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON JESITEIBHOCTH JIKOJIEH, NEJOCTHOCTh U €IUHCTBO
(bu3HYeCcKO KapTUHBI MUPA;



VUUTHIBATh TPAHUIIBI TPUMEHEHHUS H3YyYCHHBIX (PU3NYECKUX MOJIETeH:
TOYEYHBIA BJIEKTPUYECKUU 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHHUK CBETA,
sliepHasi MOJENIb aTOMa, HYKJIIOHHAs MOJIeJb aTOMHOTO Siapa TP PEIIeHUU
(bu3nYeCKuX 3a/1a4,

pacno3HaBath (U3HUECKUE SBJICHUS (TPOIECCH) M OOBACHATH WX Ha
OCHOBE 3aKOHOB DJJEKTPOJMHAMHKMA W KBAHTOBOW (U3HKHU: JIIEKTpHUECKas
MIPOBOJIMMOCTH, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JICUCTBUS TOKA,
B3aMMOJICCTBME  MAarHUTOB, OJEKTPOMArHUTHAs ~ WHAYKIHUS, JCHCTBUE
MarHuTHOTO TIOJS HAa TPOBOJHUK C TOKOM U JABWXKYIIUWACS 3apsll,
AJIIEKTPOMATrHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSMOJIMHEHHOE pacnpocTpaHeHUE
CBETa, OTPAKEHUE, MpeTOMIIeHHEe, HHTep(PepeHIns, TUPPAKIUS U TOJIIPU3AITII
CBETa, IUCTIepcHs cBeTa, poTodekTpudeckui 3G dexT (hoToaddexr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHME JIMHEHMYATOrOo CHEKTpa aroMa  BOAOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAS PaIMOaKTUBHOCTB;

OINMKCHIBATh M3yUCHHBIE CBOMCTBA BEHIECTBA (IJIEKTPUUECKHUE, MATHUTHEIE,
ONTHYECKHE, JJIEKTPUUYECKYI0  TMPOBOJAMMOCTD  PA3JIMYHBIX  Cped) |
AJIIEKTPOMATHUTHBIC SIBJICHHS (TPOIECCHI), UCTIONB3YsI (PU3NUYECKUE BEIUYWHBI:
AIEKTPUUECKUH 3apsl, CUjla TOKA, HIEKTPUUECKOE HAMPSIKEHHE, dTIEKTPUIECKOE
COMPOTHUBJICHUE, Pa3HOCTh IOTEHIIMAJIOB, DJJIEKTPOABMKYIAs cujia, padoTa
TOKa, WHAYKIMS MarHUTHOTO ToJs, cuina Awmmepa, cuna Jlopenia,
WHJYKTUBHOCTh KATYIIKHU, SHEPIHs JJIEKTPUUECKOTO M MArHUTHOTO TIOJIEH,
MEePUOJT M YacToTa KoieOaHuii B KoeOaTeTbHOM KOHTYPE, 3aps/l M Cujla TOKa B
polecce TapMOHUYECKUX  DJIEKTPOMATHUTHBIX  KoJjeOaHuii, (okycHoe
PACCTOSIHME M ONTHYECKasl CUjla JIMH3bI, IPH OMUCAHUU TPABUIHBHO TPAKTOBAThH
(U3UYECKUN CMBICI HCIIOJIB3YEMBIX BEIUYMH, MX O0O3HAYCHUS] W €IIUHUIIBI,
yKa3bpiBaTh (OPMYJIbI, CBS3BIBAIONINE JaHHYIO (PU3WYECKYI0 BEIMYHUHY C
JIPYTUMH BEIUIMHAMH,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBIICHUS U TMPOIECCHI, HCIOJIb3YS
(bu3nYecKue BEITUYHHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETAa, DHEPTHUS W MMIYJIhC (OTOHA, MEPUOJ TOJIypacmana, dHEPrus
CBS3M aTOMHBIX sjep, NMPH OINHUCAHUM TPABUIBHO TPAKTOBaTh (U3HUECKUI
CMBICIT HCIIOJIB3YEMbIX BEJIMYMH, WX OOO3HAUEHUS W CJAWHHIIBI, YKa3bIBaTh
GbopMyTIbl, CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEITMYMHAMU, BBIUUCIISATH 3HAUCHUE (DU3NYECKON BEITUYHHBL;

aHANMM3UPOBaTh  (DU3UYECKHME TPOIECCh W SABJICHUS, HCIOJB3YS
dbu3nYecKue 3aKOHBI M MPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEIHLHOTO U
napajyieIbHOTO COEAMHEHUs TPOBOJAHUKOB, 3akoH JDxoyns—Jlenmna, 3akoH
ANEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSAMOJIUHEHHOTO PaCcHpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKEHHUS CBETAa, 3aKOHBI TMPEIOMIICHHUS CBETa, ypaBHEHUE
OiinmenHa st GoTodrddexTa, 3aK0OH COXpPAHSHHS IHEPTUH, 3aKOH COXPAHCHUS
UMITYJIbCA, 3aKOH COXPAHECHHS JJIEKTPHUUECKOTO 3apsija, 3aKOH COXPaHCHHS
MacCOBOTO YHMCIIA, MOCTYyNaThl bopa, 3aKOH pagroakTUBHOTO pacnajia, Mpyu 3TOM
paznuyaTh CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIPKEHHE U YCJIOBHS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTpeeNsITh HampaBlieHWE BEKTOpa WHIAYKIUA MArHUTHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHIIBI AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH M300pa)K€HUE, CO3/1aBaeMOE€ IIJIOCKUM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIEPUMEHTHI M0 HMCCIEIOBAHUIO (PU3MUECKUX SIBICHUN U
MIPOIIECCOB C HMCIOJBb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM: MPU ITOM
dbopmyHpoBaTh MpoOJIeMy/3alady W THIOTE3y YYEOHOro SKCIIEPHMEHTA,



coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO0 O0OpYAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIHUpPOBATH BHIBOIBI,

OCYIIECTBJISATh MPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYMH,
IpyU STOM BBIOUPATh ONTHUMAIBHBIA CHOCOO HM3MEPEHHS U UCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBHCHUMOCTH (PU3MUYECKUX BEJIMYUH C MCIOJIb30BAaHUEM
OPSMBIX HM3MEPEHHI: TPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DPUKCHPOBATH
pE3yNbTaThl TIOJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIIMYUH B BUC TAOJHI] U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIIeI0BAHMUS;

coOmroaTh mpaBuiIa 0€30MacHOro TPy/ia MPHU MPOBEICHUN UCCIICIOBAHUMA
B paMKaxX y4eOHOTO SKCIEPUMEHTa, YU4eOHO-UCCIE0BATEIIbCKON U MPOEKTHOMN
NESTENBbHOCTY  C  WCIOJB30BAHMEM  W3MEPHUTEIBHBIX  YCTPOHCTB U
11abopaTopHOro 060pyAOBaHH;

pemniath pacuéTHble 3aJaddl C SBHO 3aJaHHOW (PU3MUECKOW MOJEINbIO,
UCIIONIb3YysT (PU3MUYECKUE 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHallM3a YCJIOBHS
3aja4i BBIOMpATh (PU3MYCCKYIO MOJICNb, BBIICIATH (PU3NYCCKUE BEIHYHMHBI U
dbopmyrbl, HEOOXOMUMBIE NIl €€ PEIICHHs, TPOBOJIUTh PACUEThl U OLICHUBATh
PEANTbHOCTD MOYYEHHOTO 3HaYeHUs (PU3NIECKON BEIIMUNHBI;

peniarhb KaueCTBEHHbIC 3a/1a4uu: BBICTPAaWBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO IIETIOYKY PACCYXKJIEHUU C OMOPOM Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SBICHHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIE
uHOOpPMAIIMOHHBIE  TEXHOJOTMH  JJIsi  TOWCKa,  CTPYKTypUPOBAHUS,
WHTEPHpEeTallud W  TPEACTaBICHUS Yy4eOHOW UM HAYYHO-TIOMYJISIPHOUN
uHopMaIuu, TOJYYEHHOM U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOJTyYaeMyto HH(POpMAIIHIO;

OOBSCHATh TPHUHIUIBI JCUCTBUS MAIlIMH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyaTh YCJIOBHS WX 0€30MacHOTO  HCIOJb30BaHUA B
MMOBCEIHEBHOM KM3HU;

MPUBOJNTh TPUMEPHl BKIAJa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpPa, B
pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCITIOJIb30BATh TEOPETUUECKUE 3HAHUS IO (PU3UKE B MOBCETHEBHOMN JKU3HU
mist  obecrieueHus Oe3omacHOCTH Tipu  oOpamieHMH ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsl COXPAHEHUS 370POBbS M COOIIOICHUS HOPM
HKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIEH CpEJIE;

paboTaTh B TpYMIE C BBINOJIHCHHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATH PabOTy TPYMIBI, PANMOHAILHO PACHPEACNATh OOS3aHHOCTH U
IUIAHUPOBATh  JICSITEIIBHOCTh B HECTAHJAPTHBIX CUTYyallusX, aJeKBATHO
OIICHMBATh BKJIQJ KaXJOTO W3 YYaCTHUKOB TPYNIbl B  peEHICHUE
paccmaTprBaeMoi poOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
HauMenoBauue KoauuyecTBO 4acoB

Ne JaekTpoHHbIe (LU(POBHIE)
pa3e/ioB H TeM KonTtpoibHble IIpakTHYeckue

n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NpOrpamMmel padoThI padoThI

Pa3znea 1.OU3UKA U METOJAbI HAYYHOI'O ITO3HAHUA

dusuka 1 METOIEI

bubmnoreka IIOK

1.1
HAY4HOTO ITO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
bu6mmorekxa [IOK
2.1 K
HHEMATHA > https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
2.2
Aumaiia ! https://m.edsoo.ru/7f41bf72
3aKOHBI
2.3 COXpaHEHUS B 6 1 1 Bubmaorexa LJOK
’ p https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no pazaeny 18

Pa3znea 3.MOJIEKYJIAPHAA ®U3UKA U TEPMOJAUHAMHUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KUHETHYCCKOMN
TEOPUH

bu6mmorexka [JOK
https://m.edsoo.ru/7f41bf72




19 OCHOBBI 10 bubmuorexa [IOK
' TEPMOIMHAMHKH https://m.edsoo.ru/7f41bf72
ArperaTHble
13 COCTOSIHUS 5 bubmuorexa [JOK
' BemiecTtBa. Da3oBEIe https://m.edsoo.ru/7f41bf72
MepPEXOIbl
Hroro no pazaeny 24

Pa3nea 4.9JIEKTPOIUHAMHUKA

bubmuoreka [JOK

4.1
UeKTpocTatitia 10 https://m.edsoo.ru/7f41bf72
[TocTrossHHBIM
47 ANEKTPUIECKUN TOK. 19 bubnmoreka [JOK
' Toxku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[TPOTPAMME




11 KJTACC

HaumenoBanue

KoanuecTBo 4acoB

Ne DJIeKTPOHHbIe (LM(pPpOBbIE)
pa3ieJIOB U TeEM Kounrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmslI padoTbI padoThbI
Paznen 1.DJIEKTPOJINHAMUKA
MaruurtHoe moiJe. Bu6 10K
HOINOTEKA
1.1 )
JICKTPOMATHITHAA 1 1 3 https://m.edsoo.ru/7f41c97¢
WHIYKIUSA
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSI U BOJIHbBI
MexaHuueckue "
2.1 SJIIEKTPOMATHUTHEIE 9 1 bubmorexa LHOK
' p https://m.edsoo.ru/7f41c97¢c
KOJIeOaHus
MexaHuueckue 1
2.2 SJIEKTPOMATHUTHEIE 5 1 bubmorexa LHOK
' p https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢c
Nroro no pazaeny 24

Paznen 3.0CHOBBI CIEITUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1

OCHOBBI cEUAILHON
TEOpUH
OTHOCUTEIBLHOCTHA

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97¢




Hroro no pazaeny 4
Pa3nea 4. KBAHTOBAS ®PU3UKA
41 DJIeMEHThI KBAaHTOBOM 6 bubmuorexa [JOK
' OIITUKH https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.2
Crpocrue aroma 4 https://m.edsoo.ru/7f41c97¢
Bbu6nuoreka [JOK
4.3 A
TOMHOE PO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5.2JIEMEHTbBI ACTPOHOMMUU N

ACTPO®U3NKU

DJIEeMEHTHI aCTPOHOMUU

bu6mmoreka [IOK

5.1
U acTpOPU3UKH / ! https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pazaen 6.OBOBIIAIOILIEE TIOBTOPEHUE
6.1 O6o0maromee 4 bu6mmoreka [IOK
' MOBTOPEHHUE https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68 4

YACOB IIO ITPOTPAMME




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

» ®usuka, 11 kimace/ Maxumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penaxnueii [TapdentoeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemenue»

» ®usuka, 10 kmacc/ Msakumes I'.5., byxosnes b.b., Corckuit H.H. mox
penaxnueii [TapdentoeBoit H.A., Aknroneproe o6mectBo «M3marenscTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET
https://m.edsoo.ru/ff0c32e2
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