MUWHHUCTEPCTBO INPOCBEUEHUSI POCCUMICKOM ®EEPAIIUUA
MunucTepcTBO 00pazoBanus Psa3zanckoii 00J1acTn
Yupagienue 00pa3oBaHusi 1 MOJIOAEKHON MOMUTHKH CraccKoro
MYHHUIUIIAJIBHOIO paiioHa PszaHckoi 00J1acTi

MBOY «Tpounkas CIII um.I'eposi Coerckoro Coroza A.C. FOxanoBa»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha MEJICOBETE 3aMECTUTENb AUPEKTOPA  JUPEKTOP LIKOJIbI

no YBP

Nel Pomannes A.H.

pemerue ot «''29"» aBrycra Bacimsena JI.@. Nel ot «''29"» aBrycra 2024
2024 . Nel ot «"29"» aBrycta 2024 I

I.

PABOYAS ITPOTPAMMA

(ID 2740383)

yueOHoro npeavera «Pusuka. bazoBbiii ypoBeHb»

11t ooyuaromuxcst 10-11 kimaccos

c. Tpouna 2024



HOACHUTEJIbHASA 3AIIMCKA

[IporpamMmma 1o ¢u3uke 0a30BOTO YPOBHS Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanusi pazpaboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUN K pe3ysibTaTam
OCBOEHMSI OCHOBHOH 00pa3zoBarenbHOU mporpammbl, mnpeactaBieHHbIX B OI'OC
COO, a Ttakke ¢ yu€éroM denepaabHON padodeil mporpaMMbl BOCHHUTAHUS U
KOHLIENIMKU TIpernoaBanus yuyeOHoro mnpenmera «Dusnka» B 0OpazoBaTelbHBIX
OpraHu3alusax Poccurickon ®Oenepanuu, pean3yIOMMX OCHOBHBIE
o0OpasoBaTebHbBIC TIPOrPaMMEL.

Copepxanue mnporpaMMbl MO (U3MKE HaMpaBieHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHbI MHpa oOydatommxcss 10-11 xmaccoB mpu
oOydyeHnn ux (u3zuKe Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO -AESITEIbHOCTHOTO
noaxona. IIporpamma no ¢usuke cootBercTByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMbIM JIMYHOCTHBIM, TPEIMETHBIM M METAlpPEAMETHBIM pe3yJbTaTaM
oOydeHus, a TaKKe YYMTHIBAET HEOOXOAMMOCTh peaM3alU MEKIIPEIMETHBIX
cBm3ell (U3MKA C ECTECTBEHHO-HAYYHBIMU YYEOHBIMHM TIpeIMeTaMHu. B He
OTIPENENAIOTCS. OCHOBHBIC 1I€NIM M3Y4YeHUs (DU3UMKU Ha YPOBHE CPEIHEro OOLIEro
oOpa3oBaHus, IJIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3MKHU: JTMYHOCTHBIE,
MeTanpeaMETHBIC, MPEAMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma mo (hr3MKe BKITFOYACT:

e IUIAHMPYEMBIE PE3yNbTaThl OCBOEHHS Kypca (pu3uku Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YIbTATHI 0 TO1aM OOYy4YEHMUS;

e coaepxkanue yueOHoro npeamera « Guzuka» mo rogam oOydeHus.

®duznka Kak Hayka O HambOoJiee OOUMX 3aKOHAaX MPHUPOJbI, BBICTyMAas B
KauecTBe Y4eOHOro mpeaMeTa B IIKOJIE, BHOCHUT CYILIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHu# 00 okpyxaromem mupe. [IkoabHbINH Kype GU3UKH — CHCTEMOOOPa3 YOI
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, NMOCKOJIbKY (PU3NUECKUE 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHW, HM3y4aeMbIX XWUMHUEH, OHOJOTHEH,
dbusnueckoid reorpadueii w actpoHomuel. lMcmonp3oBaHHWE W AKTHBHOE
OpUMEHEHHEe (U3NYECKUX 3HAHUKA OMNpENenseT XapakTep U pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJIOTHHA B cdepe DSHEpPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TIOJY4YEeHHsI HOBBIX MaTepUAIOB C 3aJaHHBIMU CBOWCTBAMH M JAPYTHUX.
N3yuenue (QuU3MKM BHOCHUT OCHOBHOW BKJIaJA B (HOPMUPOBAHUE €CTECTBEHHO -
HAy4YHOU KapTUHBI MHpa oOydaroumxcs, B (OPMUPOBAHHE YMEHUIN MPUMEHSTH
HAY4HBIH METOJI MO3HAHUS IIPY BHITIOJTHEHUN UMU Y4€OHBIX UCCIIE0BAHHIA.

B ocHOBy kypca ¢u3WKu IS YpOBHS CpEIHEro OoOIIero oOpa3oBaHMs
MOJIOKEH PN WACH, KOTOpPbIE MOJKHO paccMaTpuBaTh Kak IPUHLUIBI  €ro
MNOCTPOEHHUS.



Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SABIAETCA JIOTHYECKU
3aBepLIEHHBIM, OH COJCPKUT MaTepual U3 BCeX Pa3lesioB (PM3HMKH, BKIIOYAET KaK
BOMPOCHI KIIACCHYECKOH, TaK M COBPEMEHHOU (DU3UKH.

Hoes cenepamzayuu. B cOOTBETCTBUM € HeW MaTepual Kypca (GHU3UKU
oObenuHEH BOKPYr (Qu3mueckux Teopuil. Benymmm B Kypce sBIsiercs
dbopmupoBaHNE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEUIECTBE U
HoJIE.

Hoes eymanumapuszayuu. EE peanuzanus NpeANonaracT HUCIOJIb30BaHHUE
TYMaHHUTapHOTO TOTEHIHANa (U3UYECKOW HAYKH, OCMBICIICHUE CBA3U Pa3BUTHS
¢u3ukun Cc paBUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTMYECKUMHU MPOOJIEMaMH.

Hoes npuxnaouoti  manpaenennocmu. Kypc ¢duzuku  mpeanosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTHUECKUX MPUIIOKEHUN
U3YYEHHBIX TEOPUIN U 3aKOHOB.

Hoess sxonocuzayuu peanusyercs MOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEpKaHUs, TOCBSUIEHHBIX HKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBS3AHBI C Pa3BUTHEM TEXHUKU W TEXHOJOTHH, a TakkKe 0O0CYKICHHUS
npo0JIeM palMOHATBHOIO MIPUPOIOTI0H30BAaHUS U KOJIOTHYECKOM 0€301MaCHOCTH.

CtepKHEBBIMHU 3JIEMEHTaMU Kypca (U3UKM HAa YPOBHE CPEAHEro OOIIEro
oOpazoBaHus ABIAIOTCS (puznyeckue Teopuu (GOpMHUPOBAHUE MPEACTABICHUA O
CTPYKTyp€ NOCTPOCHUS (pU3nueckoi Teopuu, poiu (PyHIaMEHTAIBLHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJAE, TPaHUIAX
NPUMEHUMOCTA TEOpHH, JJIi OINHUCAaHUA €CTECTBEHHO-HAYUHBIX SIBJICHUN W
MIPOIIECCOB).

CucTeMHO-IeATeIHOCTHBIN MOAX0/ B Kypce (PU3UKU peamn3yercs Mpexie
BCETO 3a CUET OpraHu3ali SKCIEPUMEHTAILHOU JESTEIIbHOCTH O0YJarolMXCs.
Jlnst  6a3oBOro ypoBHS Kypca (PHM3MKH — 3TO WCMOJb30BAHHE CHUCTEMBI
(pOHTAILHBIX KPATKOBPEMEHHBIX OJKCIIEPUMEHTOB U J1a0OpaTOpHBIX padoT,
KOTOpBIE B mporpamme 1o ¢Gu3uKe 0ObEAMHEHBI B OOIIMK CIMCOK Y4EHHYECKUX
NpaKkTUUYeCKuX padboT. BeieneHue B ykazaHHOM mepedyHe JabopaTopHbIX padoT,
NPOBOIUMBIX JUIL  KOHTPOJII W OLIGHKH, OCYIIECTBISIETCS  YYaCTHUKAMU
00pa3oBaTebHOTO TMpPOIeCCa HCXOAS U3 OCOOCHHOCTEW IUIAaHUPOBAHHS U
ocHamieHus KaOumHeta (Qu3umku. Ilpum sToM  obOecreynMBaeTCs  OBJAJICHUC
OOy4JaloNIMMUCsT YMEHHUSIMU TIPOBOJIUTh KOCBEHHBIC HM3MEPEHHS, HWCCIICIOBAHMSI
3aBHCUMOCTEH (PM3WYECKUX BEIMYMH M TIIOCTAHOBKY OTIBITOB IO IPOBEPKE
MPEIJI0KEHHBIX TUIIOTES.

Bonbiioe BHHMMaHuE yAENAETCS PEIICHHI0 PAcUETHBIX M KaueCTBEHHBIX
3anad. [Ipu 3ToM a1 pacy€THRIX 3a7a4 MPUOPUTETOM SIBJIIOTCS 3a/la4u C SIBHO
3aJIaHHOM (PMBUYECKOI MOJIENbIO, MTO3BOJISIIOIIME TPUMEHSITh N3YUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJIHOTO pa3fiena Kypca, TaK U MHTETPUPYs 3HAHUS U3
pa3HbIX pa3aenoB. [l KaueCTBEHHBIX 3a7auy NPUOPUTETOM SIBJISIIOTCS 3a/1aHus Ha
OObsICHEHHE TPOTEKaHUs (PU3UYECKUX SBJICHHA M MPOLECCOB B OKPYKAIOLICH
KHU3HU, TpeOyroume BbiOOpa (U3NUECKON MOAETU AT CHUTYallMH TPAKTHKO -
OPHUEHTHPOBAHHOTO XapakTepa.

B cootrBerctBunm ¢ TtpeboBanmsimu  PI'OC COO Kk martepuanbHO-
TEXHHYECKOMY oOecreueHut0 y4eOHOro rmporecca 0a30Bblii ypOBEHb Kypca
¢u3UKK HA YPOBHE CpEIHEro 001Iero 00pa3oBaHus JOJDKEH N3Y4aThCsl B YCIOBHUSAX
NpeIMETHOro kaOuHeTa (PU3MKU WM B YCJIOBUAX HMHTETPHPOBAHHOTO KaOWHeETa
NpEeIMETOB €CTECTBEHHO-HAyYyHOro IuKia. B xaOuHere (U3MKU AOJDKHO OBITH
HEoOXoauMOe J1IabopaTopHOE OOOpPYIOBaHWE /Jisi BBINOJHEHHSI YKa3aHHBIX B
nporpamMMe no (pu3rke y4eHHYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPAIIMOHHOE
000py0BaHUE.

JlemoHCcTpaimonHoe obopynoBanue (QopMHUpYETCsi B COOTBETCTBHHU C
OPUHIMAIIOM MUHUMAJIbHOM JIOCTATOYHOCTH M  OOECIEYMBAET IOCTAaHOBKY
NEPEUYUCIICHHBIX B TporpaMme 1Mo (HU3MKE KIIOUEBBIX JIEMOHCTpAUUN s
UCCIICIOBAHUSI  M3yYaeMbIX SIBICHUH W  TPOIIECCOB, OMIUPHYECKUX U
(byHIaMEHTATHLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe 000pyAOBaHHE [JIsi YUYEHHUUECKHMX IPAKTUYECKUX paboT
dbopmupyercst B BUle TEMATUYECKUX KOMIUIEKTOB U OOECTICUMBAETCS B pacuére
OJIHOTO KOMIUIGKTa Ha JBYX OOydJamommxcs. TeMaTHuecKnue KOMILICKTHI
7a00paTopHOTO O00OPYNOBaHUSI JIOJDKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBbHBIX CUCTEM B BUJI€ IU(PPOBBIX JTAOOpaTOpHil.

OCHOBHBIMHY LIESIMH M3y4eHUS (PU3UKHU B 0011IeM 00pa30BaHUU SIBIISTFOTCS:

o (GdopMHpOBaHME HWHTEpPECAa W CTPEMJICHHS] OOYJalOMMXCS K HaydYHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pPa3BUTHE NPEJCTABJIICHUA O HAYYHOM METOJIE IMO3HAHUS U (POPMHUPOBAHUE
UCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (GOpMHPOBaHME HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTara H3YYCHHS
OCHOB CTPOEHUsI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;

o (¢opMHpOBaHNEC YMEHHH OOBSCHATH SBJICHHS C  HCIOJIb30BaHUEM
(bU3NIeCKNX 3HAHUIN U HAYYHBIX JOKA3aTeIbCTB;

o (GopMHpOBaHHNE TPEICTABICHUNA O POJHM (DU3UKHU I Pa3BHTHUSL JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHIA.

JlocTmkeHue 3THX Lieiell oOecrieuyrnBaeTcss pelIeHneM CIEAYIONMX 3a/1a4 B

polecce M3yIeHUs Kypca (PH3UKU Ha YpOBHE CPETHETO OOIIET0 00pa3oBaHUS:



e TpUOOpPETEHME  CHCTEMBl  3HaHMK 00  oOmmx  (U3HUECKHX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIIOYAs  MEXaHWKY,
MOJISKYJSIpDHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3UKYy U
AIIEMEHTHI aCTPOPIBUKH;

o ¢opMHpOBaHME YMEHMH TPUMEHITh TEOPETUYECKUE 3HAHUSA JJIs
oObsicHeHUs! (IBUYECKUX SBJICHUH B TPUpPOAE M JUIA TNPUHATHUA
IIPAKTAYECKUX PELICHNN B TIOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHHS pPAa3jIMYHbIX 337ad C SBHO 3aJaHHOM
¢u3nyeckoil Monenblo, 3aaay, MNOAPA3YMEBAIOIIMX CAMOCTOSTENLHOE
co3ganue GU3MUecKO MOJIENH, aIeKBaTHOM yCIIOBUSAM 33/1a4U;

e TIOHMMaHWe (U3NUECKHX OCHOB M TPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMIECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAOIILYIO
cpeny;,

e OBJIAQJICHUE METOJAMHU CAMOCTOSTEIbHOTO IJIAHUPOBAHUS U TPOBEIACHUS
($U3UYECKUX HKCIIEPUMEHTOB, aHAM3a U HMHTEpHpeTanuu uH(opMaImy,
OTIPEAENICHHsI JOCTOBEPHOCTH MOJTyYEHHOTO PE3yJbTara;

e CO3JaHME YCJIOBUU JJISl Pa3BUTHUSl YMEHUI MPOEKTHO-UCCIIEI0BATENLCKOMH,
TBOPYECKOU ICATEIHHOCTH.

Ha u3ydenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
obOpazoBanust otBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEJIIO).

[lpennaraemeiii B mporpamMMe 1o (U3MKE TNepedeHb JabopaTOpHBIX U
NPAKTUYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JENIaeT BBIOOP
NPOBEACHUST J1A0OPATOPHBIX pPa0OT U ONBITOB C YYETOM WHIUBUAYATHHBIX
OCOOEHHOCTEN 00YyYarOLMXCH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. @usuka 1 MeTOAbI HAYYHOTO MO3HAHUSA

dusrka — Hayka o mpupoae. HayduHple MeTOIBI MO3HAHUS OKPYKAOILIETO
mupa. Posp 3kcnepumMeHTa M TEOpUM B IIPOLIECCE TO3HAHUSA MPUPOJBI.
DKCHEPUMEHT B (DUBHKE.

MoenvpoBanue (QU3NMUECKUX SIBICHUI W mpoleccoB. HayuHble rumortesbl.
du3nueckue 3aK0Hbl U TeOpuu. ['paHuIbl MPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUSI.

Pone u Mecto Qu3uku B (GOpMHUPOBaHMM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpa, B IPAKTUYECKOM JAEATENbHOCTH JIOACH.

Jlemoncmpayuu

AHaJIOTOBBIE W LHUQPPOBbIE H3MEPUTEIIbHbIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBukeHuE. OTHOCUTEILHOCTh MEXAaHUYECKOI'O JIBUYKEHUS.
Cuctema otcuéra. TpaekTopusi.

IlepeMelienne, CKOpPOCTh (CpEIHSSI CKOPOCTh, MIHOBEHHAs CKOpPOCTh) H
YCKOPEHUE MaTepUAIbHOM TOYKH, UX MPOEKIUU HA OCH CUCTEMbI KOOPIWHAT.
CrioxeHue nepemMenieHnid U CJI0KEHHE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpPEHHOE NpsIMOJIMHEHOe nBIKeHue. [paduku
3aBUCUMOCTH KOOpDJHMHAT, CKOPOCTH, YCKOPEHHS, IIyTH U IEPEMEIICHUS
MaTepHuabHON TOYKHU OT BPEMEHH.

CBoOoaHOE MajieHne. YCKOPEHHE CBOOOTHOIO MaICHHS.

KpuBosmHeliHOe  nBWKEHME. JIBW)KEHHME  MATepUAIBHOM  TOYKM IO
OKPYXHOCTH C MOCTOSIHHOW MO MOJIYJIIO CKOPOCThIO. YTJIOBAasi CKOPOCTb, JINHEWHAS
ckopocTb. [leproa u yactora oOpaieHusi. LleHTpocTpeMuUTENbHOE YCKOPEHHE.

TexHuyeckne YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIAOMETD,
JIBUKEHUE CHAPSIOB, LIECMTHBIC U PEMEHHBIE MEPEIAYN.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLTIOCTPALUS KUHEMATUYECKUX XAPAKTEPUCTHUK
JIBVDKCHUS.

[IpeobOpazoBaHue ABUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lageHure Ten B BO3yXe U B PA3PEKEHHOM NPOCTPAHCTBE.

HaGmonenue ABWKEHUs Tejla, OpOIIEHHOrO TMOJ YIrjioM K TOPU3OHTY M
TOPU30HTAIILHO.



N3mepenune yckopeHusi CBOOOIHOTO MaJICHUS.

Hanpasnenne ckopocTH NpH ABIKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamophuvie paoomuoi

N3yyeHne HEpaBHOMEPHOI'O JBVIKEHUS C LEIBI ONPENCIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXAY IyTAMH, NPOWIECHHBIMU TEJIOM 3a
IIOCJICIOBATENbHbBIE PABHBIE IIPOMEKYTKM BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, pAaBHOM HYJIIO.

N3yuyeHne NBUKEHHUs IIapUKa B BA3KOU KAITKOCTH.

N3yuenne qBUKEHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[IpuHuun  otHocutensHOocTH  [aymaned.  llepBeii  3akoH  HeroToHAa.
MuepuuanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuniun cynepno3unuu cwi. Bropoit 3akon Herorona
JUISL MaTepUaIbHOM TOUKH. Tperuit 3akoH HproToHA [T MaTepUAIIbHBIX TOYEK.

3akoH BcemupHOro miroteHuss. Cuna Tsbxkectd. llepBag kocMuueckas
CKOPOCTB.

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

Tpenue. Buapl 1penus (Mokosi, CkojbxeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cua TpeHUs CKOJIbXKEHUs U cujia TpeHus nokod. KosdduuueHt tpenus.
Cuiia conpOoTHBIIEHUS MIPYU IBUKEHUH TeJa B KUJAKOCTH WU rase.

[locTynarenbHO€ U BpalaTelibHOE ABUKEHUE a0COJIFOTHO TBEPAOr O TENA.

MoOMEHT CWJIBI OTHOCUTENBHO OCH BpaueHus. Ilnedo cunbl YcnoBus
paBHOBECHS TBEPAOTO TEA.

TexHnueckne yCTpOMCTBA W TNPAKTUYECKOE IPUMEHEHHUE: IOAIIMITHUKH,
JBU>)KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenve nnepuuu.

CpaBHeHUE Macc B3aUMOICUCTBYIOIIMX TEJ.

Bropoi 3akoH HprotoHa.

N3mepenne cui.

ClioxeHue CHiL

3aBUCHUMOCTbD CHUJIBI YIIPYTOCTH OT JedopMalvu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOBEME U TIAJICHUU.

CpaBHeHUE CUII TPEHUS TOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCcHs TBEPJOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenne npmxeHust Opycka no HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CWIJI YIPYTOCTH, BO3HHUKAIOUMX B IIPYKUHE U
PE3UHOBOM 00pa3lie, OT Ux AedopMaIum.

HccnenoBanue ycinoBHH pPaBHOBECHS TBEPAOTO Tela, HMEIOMIEr0 OCh
BpAILCHUS.

Tema 3. 3axkonbl coXpaHeHusn 6 MmexanuKe

Nmnynsc MarepualbHOM TOYKU (Tena), CHUCTEMbl MATEpPUAbHBIX TOYEK.
NMnynbC cuiabl M W3MEHEHUE HMITYJIbCA Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTBHOE NBUKEHHUE.

Pabota cunbl. MOIHOCTB CHJIBL.

Kunernueckas sHeprusi marepuaibHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUMU.

[loTeHunansHas JHEPIHUsl. [ToreHunansHas SHEPrus YIIPYIO
nepopMupoBaHHOM  npyxuHbl. [loTeHUManbHas 3HEprus Teda  BOJIU3H
MTOBEPXHOCTH 3EMJIH.

[loTeHunanbHble W HENOTEHUUaIbHble  cuibl.  CBs3b  pabOTHI
HENOTEHIMAIbHBIX CWJI C M3MEHEHHUEM MEXAaHWYECKOM DSHEPrHH CUCTEMBI TelL
3aKOH COXpaHEHUSI MEXaHUYECKOM DHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOWCTBAa U IPAKTUYECKOE NPUMEHEHUE: BOJAOMET, KOIED,
IIPYKUHHBIN MMHCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTBHOE NBHKEHHE.

[lepexo1 MOTEHIMATLHOM SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3ydenne aOCOIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3U pabOThl CUJIbI C U3MEHEHHEM MEXaHWYECKOW 3HEPTHUH
TENa Ha MIPUMEPE PaCTAKEHUS PE3UHOBOTO KI'yTa.

Paszgen 3. MonekyJasipHas Gu3uKa ¥ TePMOAUHAMUKA

Tema 1. Ocrosbl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe naBwkeHue. Juddysusa. Xapaktep ABUXKEHUA U
B3aMMOJICVCTBUA YacTHI] BelecTBa. Monelnm CTpOEHHsS Ta30B, XKUIKOCTEH U
TBEPJIBIX TNl U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeliel. Macca u
pazmepbl mosiekys. KommuecTBo BemecTa. [loctosaHass ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ m3mepenue. lllkana Ttemmneparyp
Lenbcus.



Mopens  upeampHOro rasa.  OCHOBHOE  YpPaBHEHHME  MOJIEKYJISIPHO-
KWHETUYECKON TEOpUU HIEATbHOTO ra3a. AOCOJIOTHas TeMIieparypa Kak mepa
CpeOHEH KWHETUYECKOW HHEPTrHM TEIUIOBOTO MBWKEHMS 4vactul rasza. [llkama
temrieparyp KenbBuna. 1'a3oBble 3akoHbl. YpaBHeHHe MenneneeBa—KianepoHna.
3akoH JlampToHa. M30mponecckl B HI€ATBHOM T'a3€ ¢ NOCTOSIHHBIM KOJMYECTBOM
BenlecTBa. ['paduueckoe MpencTaBieHUE H30IPOLECCOB: H30TEPMA, H30X0pa,
n3zo0apa.

TexHnueckne yCTPOWCTBA M MPAKTHYECKOE NPUMEHEHHUE. TEPMOMETD,
Oapomerp.

Llemoncmpayuu

OnbIThl, JTOKa3bIBAaIOIIME AMCKPETHOE CTPOEHHE BeulecTBa, (pororpaduu
MOJIEKYJI OPTaHUY€CKUX COCTUHEHUM.

OmnbiTel 0 AU Y3UN )KUIKOCTEN U Ta30B.

Moienb OpOyHOBCKOTO IBHKEHHUS.

Mopens ombita IIrepHa.

OnbIThI, JOKa3bIBAOIINE CYILIECTBOBAaHUE MEXMOJIEKYJISIPHOTO
B3aUMOJCUCTBYS.

Mo zenb, WDTFOCTPUPYIOLIAS PUPOAY JaBJICHUS T'a3a HA CTEHKU COCY/a.

OnbITEL, WUIIOCTPUPYIOIME YPABHEHHWE COCTOSIHUS MACAIBHOIO Trasa,
W30TPOLECCHL

Yuenuueckuu sxcnepumenm, nabopamoprwie pabomaoi

Onpenenenne Macchbl BO3yXa B KIIACCHOM KOMHAare Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, TaBJICHUS U TEMIIEPATyphl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXAY IMApaMETpaMy COCTOSHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrosvl mepmoouHamuxu

TepmonnHamuueckass cucteMa. BHyTpeHHsAsT 3HEprus TEpMOAUHAMUYECKOU
CUCTEMBI U cIIOcoObI €€ n3mMeHeHus. KomuecTBo TerioTel U padota. BHyTpeHHss
SHEPTHsl  OJHOATOMHOIO  HJEaIbHOIO  raza. Buapl  Temionepenadu:
TEIUIONPOBOAHOCTh, KOHBEKIUS, M3Iy4EHHUE. Y AENIbHAS TEIUIOEMKOCTh BEUIECTBA.
KonnyecTBO TEMIOTHI MpHU TEIUIONIEpEIaUeE.

[lonsTue 00 amuabatHOM mpoiiecce. [lepBbIii 3aKOH TEPMOIWHAMHKH.
[IlpumeHeHre TepBOro 3aKOHAa TEPMOJAMHAMHUKM K m3ompoleccaMm. ['paduueckas
UHTEpIpeTalus padoTsl raza.

Bropoii 3akoH TepMogrHaMuku. HeoOpaTuMocTh Mpo1iecCoB B IPHPOJIE.

TermoBble  mMammHbl.  [IpUHIMOBI  OEWCTBUSA — TEIUIOBBIX — MAIIMH.
[IpeobpazoBanuss HHEPruM B TEIIOBBIX MammHaxX. KoaddummeHT mosae3Horo
nerctBusl TeruioBoW MammHbl. [{uknm KapHo u ero kosdduimeHT moie3Horo
JENCTBUA. DKOJOTHIECKHE MPOOIEMBI TETJIOIHEPT €THKH.



TexHuueckue ycCTpoHCTBA UM MPAKTUYECKOE NPUMEHEHHUE: JIBUTATENb
BHYTPEHHET 0 CrOpaHusi, ObITOBON XOJIOIUIIb HUK, KOHIUIIMOHED.

Llemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruM Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOKu M3 OYTBUIKM TOJA JEUCTBHEM C)KAaToOro BO3JyXa, HarpeBaHue »¢upa B
JATyHHOU TpYyOKe IMyTéM TpeHHUsI (BUIECOAEMOHCTPALIUSA ).

M3MeHeHne BHYTpEHHEN SHEPTUH (TEMIIEpATYphl) Tela MPH TEIJIoNepeaaye.

OnpiIT Mo aguabaTHOMY pPaCUIMPEHHIO BO3AyXa (ONBIT € BO3IYIIHBIM
OTHHBOM).

Moienu mapoBoil TypOMHBIL, JBUTATENs] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIs.

Yuenuueckuu sxcnepumenm, nabopamophuvie pabomwi

N3mepenune yaenbHON TErIoEMKOCTH.

Tema 3. Acpecamnivie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHaeHcanus. VMcnapenue u kurenue. AOCOJIIOTHAS U
OTHOCUTEJIbHAsI BIAKHOCTh BO3JyXa. HacbllleHHbI map. YaenbHas TemioTa
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT J1aBJICHUS.

TBépnoe teno. Kpuctamumyeckue n amopgHbie Tena. AHU30TPONHS CBOMCTB
kpuctaoB. JKunkue kpuctawisl. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpUCTAM3aLus. Y 1eJbHas TeroTa miasieHus. Cyomumarus.

VYpaBHeHue TerioBoro OajaHca.

Texnuueckue ycTpoWCTBA W MPAKTUUECKOE TPUMEHEHHUE: TUTPOMETP H
NICUXPOMETP, KAJTOPUMETP, TEXHOJIOIMH TOIy4eHHUsS] COBPEMEHHBIX MaTepHUasoB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOT UH.

Jlemoncmpayuu

CBoiicTBa HaCHIIIEHHBIX MTAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

Cnioco0Obl U3MEpeHUSs BIAKHOCTH.

HaOmtonenne HarpeBaHus U TUIABJICHUS] KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTalIoOB.

Yuenuueckuu sxcnepumenm, nabopamoprvie pabomoi

N3mepenne OTHOCUTENLHOM BIaKHOCTH BO3yXa.

Paszgen 4. diiekTpogMHAMHUKA
Tema 1. Inekmpocmamuxa
OuiekTpu3anusl Tel. OJIEKTpU4eCKui 3apsna. JlBa Buaa JIIEKTPUYECKUX
3apsoB. [IpOBOIHMKM, NUAJIEKTPUKU WU IOJIYIPOBOJHHMKH. 3aKOH COXPAHEHHUSA
IIEKTPUYECKOr0 3apsiaa.
B3aumonerictue 3apsanoB. 3akoH Kynona. ToueuHbIN ANEKTpUUECKAN 3apsi.
Onexktpuueckoe mosie.  Hampsbk€HHOCTh  anekTpudeckoro  nods.  IpuHiumn



CYHEPHO3ULMU DJIEKTPUUECKUX IOJEU. JIMHNM HanpssKEHHOCTU SIIEKTPUYECKOTO
IOJISL.

Pabora cunm  anektpoctatmdueckoro  mnojs.  Ilorennman.  Pa3zHocTb
MOTCHUHAIOB. [IpOBOMHMKM W JHUAIEKTPUKKA B BIEKTPOCTATUYECKOM IIOJIE.
Jnanexktpudeckasi MpOHUIAEMOCTb.

DnekTpoéMrocTs. KoHmencarop. DIeKTpOEMKOCTh INIOCKOTO KOHIEHCATOPA.
DHeprus 3apsyKEHHOTO KOHJIEHCATopA.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE ITPUMEHEHHE: DIIEKTPOCKOIL,
DIIEKTPOMETP, AJEKTPOCTATUYECKAsl 3allluTa, 3a3€MJICHHE DJIEKTPOIPHOOPOB,
KOHJIEHCATOP, KOMMUPOBAIBHBIN allapar, CTPyWHbBINA IPUHTED.

Llemoncmpayuu

YCTpPOUCTBO M MPUHLMI JECHCTBUS JIEKTPOMETPA.

B3anmoaencTBre HA3JIEKTPU30BaHHBIX TEIL.

DIIEKTPUUYECKOE T0JIE 3aPSKEHHBIX TEJL

[IpOBOAHUKH B JEKTPOCTATUYECKOM ITOJIE.

DJIeKTpOCTaTUYECKAS 3AIINTA.

JIMBNEKTPUKY B 3JIEKTPOCTATHYECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOLIAIH
IUTACTHH, PacCTOSIHUSA MEXAY HUMH U JUAIEKTPUYECKOM IPOHULIAEMOCTH.

DHeprus 3apsy)KEHHOTO KOHJIEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamoprwie pabomaoi

N3mepenue 35eKTpOEMKOCTH KOHEHCATOPa.

Tema 2. llocm oannwui snekmpuueckuil mok. Toxku 6 paziuunplx cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUSI CYIIECTBOBAHUSI AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuna Toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 11 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIIEHUE. YJIEIbHOE COIPOTUBIEHUE BELIECTBA.
[locnenoBarenbHOE, NapaJUIETbHOE, CMENIAHHOE COETMHEHHE ITPOBOIHUKOB.

PaGora onektpuyeckoro Toka. 3akoH JDxoymsa—Jlenma. MomHOCTh
AIEKTPUYECKOr 0 TOKA.

DJIEKTPOABMKYILAS CWJIAa U BHYTPEHHEE COMNPOTHUBIICHHE HCTOYHHMKA TOKA.
3axkon OMa 11 TIOJTHOM (3aMKHYTOM) 37IeKTpraeckoit err. KopoTkoe 3aMmbIkaHue.

DJIEKTPOHHAsg  MPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COMNPOTHUBIIEHUSI METAJUIOB OT TeMneparypbl. CBEpXITPOBOIUMOCTb.

DJIEKTpUYECKHI TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

[lomynpoBoguuku.  CoOCTBeHHass W MpPUMECHas  MPOBOJAUMOCTD
noJTynpoBoiHUKOB. CBoMcTBa P—N-niepexona. [lorynpoBogHUKOBBIE TPHOOPHI.

DJIEKTpUYECKHA TOK B  pacTBOpax M  paciulaBax  AJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOLHAIUS. DIICKTPOJIU3.



OnekTpudeckuii TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Mousaus. [nazma.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: amIepMmerp,
BOJIBTMETP, PEOCTaT, HCTOYHUKUA TOKA, AJIEKTPOHArpeBaTeiIbHblEe MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE IPHOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIHN U0/,
TEPMUCTOPBI U (POTOPEIUCTOPBI, MOTYITPOBOJHUKOBBIN JUO /I, FalbBaHUKA.

Llemoncmpayuu

N3mepenune cuibl TOKa U HalpSKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAAH TIONIEPEYHOTO CEUECHMSI M MaTepraa.

CwmermanHoe coeIMHEHUE P OBOIHUKOB.

[Ipsmoe w3MepeHue JIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTbH CONPOTHUBIICHUS METAIUIOB OT TEMIIEPATYPBI.

[IpOBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoi#l pa3psa M POBOAUMOCTB BO31YXA.

OHOCTOPOHHSIS POBOJAUMOCTD AUOJA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3yyeHne CMEMaHHOTO COSIUHEHHS PE3UCTOPOB.

M3mepeHune aneKTpOABWKYIICH CUJIbI MCTOYHMKA TOKA M €r0 BHYTPEHHErO
COIPOTHUBIICHUS.

HaOmtonenue snexkrponusa.

MexnpeaMeTHbIE CBA3HU

N3yuenne kypca pusuku 0azoBoro ypoBHs B 10 Kiacce OCyIIeCTBISIETCS C
YU4ETOM COJIEPXKATEINbHBIX MEXIIPEAMETHBIX CBSA3€M C KypCcaMH MAaTE€MaTUKH,
OMOJIOTHUHU, XUMUH, Teorpaguu U TEXHOIOTHUH.

Meoicnpeomemuvie noHamus, CBI3aHHBIE C U3Y4EHHUEM METOJIOB HAy4YHOTO
MO3HAHUA: SIBJICHHE, HAay4yHbIN (akT, runore3a, (pusmyeckas BEIUUYMHA, 3aKOH,
Teopusl, HAOIIO/IEHNE, IKCTIEPUMEHT, MOICTTUPOBAHUE, MOJIETh, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHHWM, JMHEHHas (QyHKIuS,
napaboJa, runep0osia, X rpapMKd U CBOWCTBA, TPUTOHOMETpUYECKHUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKAECTBO,
BEKTOPBI U UX MPOEKIHUH HA OCH KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonocus: mexannueckoe ABWKEHHUE B KUBOHW mpupone, nuddysus, ocMoc,
TEII000OMEH >KMBBIX OPTaHU3MOB (BHIbI TEIUIONEPEIadn, TEIJIOBOS paBHOBECHE),
DIIEKTPUYECKUE SBJICHUS B )KMBOM NPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIPHAS MAacca, TEIUIOBbIE CBOMCTBA TBEPABIX TEIN, KUIAKOCTEU W



ra3oB, JJEKTPHUUECKUE CBOWCTBA METAIUIOB, AJIEKTPOJIMTUYECKAS JUCCOLMALIMS,
rajibBaHHKA.

l'eoepagpus. BIaxXxHOCTH BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeusi: mpeoOpazoBaHUE JBIKEHHI C HCIOJIb30BAaHHEM MEXAaHU3MOB,
y4€T TpPEHUS B TEXHUKE, NOAUIMIIHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHMS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JAPYTUE), JBUraTellb BHYTPEHHEIO
CropaHusi, apoBasi TypOuHa, ObITOBOI XOJIOAWIbHUK, KOHIAULMOHEP, TEXHO JJOTUU
NOJIyYECHUSI COBPEMEHHBIX MAaTrepualioB, B TOM 4YHCJE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKASA 3alllUTa, 3a3€MJICHHE AIIEKTPONPHUOOPOB,
KCEPOKC, CTpYWHBIN IPUHTED, AJIIEKTPOHArpeBaTebHbIC npHUOOPBHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Pa3zgen 4. duekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMacHUMHAA UHOYKYUA

[locTosHHble  MarHuThl.  B3auMoJeWCTBUE  TMOCTOSHHBIX  MAarHUTOB.
MarnutHoe mnone. Bexkrtop MarHUTHOM HMHAYKIWU. [lpuHImMn cyneprno3unuu
MarHUTHBIX NoJied. JIMHMM MarHUTHOW WHAYKUMHU. KapTMHA JTWMHUI MarHUTHOU
WHJTYKIIUH TIOJISl TOCTOSIHHBIX MarHUTOB.

MaruutHo€ T1IOJI€ MOPOBOJHMKA C TOKOM. KapTuHa JMHHA WHAYKIAHA
MarHUTHOTO TMOJiI JJMHHOTO MPSIMOrO MPOBOJHMKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaeictBue mpoBOITHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb M HalpaBJICHUE.

Cuna JlopeHua, €€ MOAyJib ¥ HallpaBJieHUE. J[BUKEHUE 3apsIKEHHOW YacTULIBI
B OJJHOPOJHOM MarHuTHOM noJie. PaboTta cusbl Jlopenia.

SIBneHne 3IIEKTPOMAarHUTHOW MHAYKUMKU. IloTOK Bekropa MarHUTHOMN
WHIYKIUU. OJIGKTPOJBMXKYINAS CHJIa HWHAYKIUA. 3aKOH 3JICKTPOMArHUTHOU
nHaykunu Papajes.

BuxpeBoe 3neKTpUYEecKOoe TMoJie. DJEKTPOABHKYIIAA CHJIA HHAYKIUU B
MPOBOJHUKE, ABUKYIIEMCS MOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM TIOJIE.

ITpaBuso Jlenna.

NHayKTUBHOCTh.  SIBJICHME CaMOMHAYKUMH. OJCKTPOABIKYIIAs  CHJIA
CaMOMHIYKIIUH.

DHEeprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TIOJIE.

TexHu4yeckne yCcTpOMCTBA W NPAKTHUYECKOE TMPUMEHEHUE: MOCTOSIHHbBIC
MAarHuThl, AJIEKTPOMAarHUThl, 3JIEKTPOJBUTATENIb, YCKOPUTEIU 3JIEMEHTaApHBIX
YaCcTUL, HHAYKIMOHHAS M1€Yb.



Llemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE HIIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JIvHVMM MHIYKIMA MarHATHOTO TIOJIA.

B3aumoencTBre 1BYX MPOBOJHUKOB C TOKOM.

Cunia Amriepa.

[enictBue cuiel JIopeHIIa Ha HOHBI YJIEKTPOJIUTA.

SIBIIeHME ANEKTPOMAarHUTHOW MHIYKIUH.

[IpaBuno JleHua.

3aBUCUMOCTD JJIEKTPOBIKYILEH CHJIbI MHAYKIMH OT CKOPOCTH M3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHne CaMOUHIYKIIUH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomoi

M3yyeHrne MarHuTHOTO MOJI KaTyIIKU ¢ TOKOM.

HccnenoBanue AEMCTBUSA MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBICHUS dJIEKTPOMATHATHOM UHIYKIIUH.

Pa3zngen 5. Kojie0anusa 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKmpomMazHumHbvle Koae0anus

Komebarenpnas  cucrema. CBOOOmHBIE  MEXaHWUYECKHE  KOJIEOAHUS.
["apmonnueckue koneOanus. Ilepwon, gactora, amrumtyna u ¢a3a KoJaeOaHUH.
[IpyXuHHBIA MasATHUK. MaTeMaTUYECKUN MAasATHUK. YPABHEHUE T'apMOHHYECKHUX
koneOanuii. [IpeBparienue sHepTHH MPU TAPMOHIMIECKUX KOJICOAHUSX.

KoneGarenbubiii KOHTYp. CBOOOIHBIE SJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCATHbHOM KOJIEOATEIbHOM KOHTYpE. AHAIOTHUS MEXKIY MEXaHUYECKUMH U
AIIEKTPOMArHUTHEIMU KosieOanusiMu. Dopmyna Tomcona. 3akoH COXpaHCHHS
HHEPTUU B UJI€aTbHOM KOJIEOATEIIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaroUMx KojieOaHUsX. BhIHYKIEHHbIE MEXaHUYECKUE
KojeOanus. PezoHaHc. BbIHYXI€HHBIE 2JIEKTPOMAarHUTHbIE KOJIEOaHUS.

Ilepemennbiii  TOk. CHUHyCOMIANbHBIA MNEPEMEHHBIA TOK. MOIIHOCTh
IIEPEMEHHOTO TOKAa. AMIUIMTYAHOE W JEUCTBYIOIIEE 3HAYECHUE CHIIBI TOKA H
HaIPSIKEHUS.

Tpanchopmarop. [IpousBoacTso, nepenaya u NOTpeOIEHUE AIIEKTPUYECKOM
DHEPTUU. DKOJIOTUUECKME PUCKU IIPHU MPOMU3BOACTBE IEKTpOo3Hepruun. Kymprypa
VCIIOJIb30BAHUSI JIEKTPOIHEPT UM B IIOBCEAHEBHOM )KU3HU.

TexHnueckrne yCTpOMCTBA M TPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUN
3BOHOK, T€HEPAaTOp MEPEMEHHOTO TOKA, JJMHHUM JIEKTPOIepeaay.

Llemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJieOaTeNbHOM CUCTEMbl (NMIPY>KUHHBIN WA
MaTeMAaTUYECKUN MasTHUK).



HalGmonenue 3aTyxarommx Kosiebanu.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJICOAHHIA.

Habmonenune pesonanca.

CB0O0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUsL.

Ocumutorpammsl (3aBUCUMOCTH CUIIbI TOKA U HAaNPSHKEHUS] OT BPEMEHU) JUIS
AIIEKTPOMArHUTHBIX KOJICOAHHH.

Pe3oHanc mpu 1oCIEnOBaTENbHOM COENMHEHWU PE3UCTOPA, KaTyHIKU
VMHAYKTUBHOCTH U KOHJIEHCATOPA.

Moienb IMHUY AIIEKTPOTIEPENAY .

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOAA MANIbIX KOJIEOAHUW Tpy3a HA HUTU OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanue MNEepeMEHHOTO TOKa B LENW U3 MOCJEI0BATEIbHO
COEIMHEHHBIX KOHIEHCATOPa, KaTylIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 3,1eKmpoOMaZHUMHbIE G0THbL

Mexannueckue BOJHBI, YCIOBUsSL pacnpoctpaneHus. Ilepumon. CkopocTh
pacmpocTpaHeHuss W JyiMHA BOJHBL llomepeuHble W MPOJOJIbHBIE  BOJIHBI.
Hutepdepenuus u audpakuys MEXaHndeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. BoicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBL Y CJIOBUSl M3JIyYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnast opuenTauus BektopoB E, B, V B anektpomaruutHoil BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIICHHUE, NOoJsipu3alus, Judpakiys,
unTep pepenysa. CKOpoCTh AIEKTPOMATHUTHBIX BOJIH.

[Ikana >MeKTpOMarHuTHBIX BOJH. [IprMeHeHne 3MeKTpOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIIBI pagUOCBA3U U TeNeBUAeHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIICH CPEIbI.

Texnuueckue ycTpoiicTBAa M TNPAKTUUYECKOE NPUMEHEHHE: MY3bIKalbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTHKAa B TEXHUKE M MEAUIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-nieup.

Jlemoncmpayuu

OO6pa3oBaHue U pacTpOCTPAHEHUE MOTIEPEUHBIX U MPOAO0IbHBIX BOJIH.

Kounebmotieecs Tenno kak ICTOYHUK 3BYKA.

HaOmonenue oTpakeHus U MpeioMIICHUS MEXaHUYECKUX BOJIH.

HaOmonenue unrepdepeninu u qudpakiuy MEXaHUY €CKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmonenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C AMIUIUTYIOW H
4acTOTOM KOJIeOaHUH.



HccnenoBanue  CBOMCTB — DJJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAaKEHUE,
npenoMIIeHUE, ToJIspy3ans, Tudpakiys, HHTepdepeHITHs.

Tema 3. Onmuxa

['eomerpryeckass ontuka. [IpsMOIMHENHOE pacnpoCTpaHEHHWE CBETa B
oJHOpoAHOU cpene. JIyd cera. ToUueyHbI HICTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxeHHs cBera. [locTpoeHne n3o00pakeHuil B
IUIOCKOM 3€pKajle.

[Ipenomnenue cBeta. 3aKOHbI MPEIOMIIEHHS CBeTa. AOCOJIIOTHBIN MOKa3aTeib
npenomiieHus. [losHoe BHyTpeHHee oTpaxeHue. llpenenbHslii yroa MOJHOTO
BHYTPEHHETO OTPAKEHUS.

Jucnepcus cera. CnoxHbli cocTaB Oenoro ceera. LIger.

Cobuparommme u pacceuBawonme JMH3bL ToHkas JsmH3a. DokycHOE
paccTOssHUE M ONTHYECKas cuia TOHKOM JmH3bl. IlocTpoeHue m3oOpaxeHuil B
coOMparoIIMX U paccerBarolMX JUH3aX. Popmyna TOHKOW JMH3bL. YBEIUYEHUE,
JIaBAEMOE JINH3O0U.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKOU ONITHKH.

BonnoBass onrtuka. WuTepdepennms cpera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMIONEHUST MakCHUMyMOB W MHMHUMYMOB B HHTEp(EpEHLUHUOHHOU
KapTUHE OT JIBYX CUH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus  cpera. JudpaxkimonHass pemerka. YcjoBue HaOIIOICHUS
IJIABHBIX ~MAaKCMMyMOB TIpU  MAJE€HUM MOHOXPOMATMYECKOrO CBETa Ha
TU(PaKINOHHYIO PEIIETKY.

Ionspusanus csera.

TexHnueckue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHWE: OYKH, JIyIa,
¢doToanmapar, NPOEKIMOHHBIM amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIUOHHAS PEHIETKA, TIOJIIPOUS.

Jlemoncmpayuu

[IpsiMOJIMHENHOE pPacHpOCTpaHEHHE, OTPAXKEHHE M MPEJIOMIICHHE CBETa.
OnTuueckre npudophbL.

IlonHoe BHyTpeHHEe oTpaxkeHue. Moenbs CBETOBOAA.

HccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Mo e MUKpOcCKoTa, TeJIeCKona.

Hab6monenne naTep PepeHium cBera.

Hab6monenne nudpaximy cBera.

Hab6monenue nucrniepcuu cBera.

[losrydeHue criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tony4enue criekTpa ¢ MOMOIIbIO TU(PPAKITHOHHOU PEIIETKH.

HaGmonenne noispusamnuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol



MN3mepenune nokasaresns NnpesioMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKCHUI B IMH3AX.
HaGmonenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CrIeNIMAJILHOI TEOPUU OTHOCUTEIbHOCTH

I'paHniel NPUMEHMMOCTH  KJIACCHMYEeCKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOM TEOPUU OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETa B BaKyyMe, PUHLIMI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAaLICHHE
JUJTUHBI.

DOHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs3b Macchl C SHEPIUEN U UMITYJIbCOM PEIITUBUCTCKOM YaCTULbI. DHEPruUs
MTOKOS.

Paszgen 7. KBantoBas pusuka

Tema 1. dnemenmul K6anm 0601 ONMUKU

®dotonbl. @opmyina [11anka cBsi3u SHEpTUN POTOHA C €r0 YaCTOTON. DHEPrus
U UMITyJbC (POTOHA.

OTtkpsiTue U uccienaoanue porodddexra. Onbitel A. I'. CToneroBa. 3aKoHbI
doTorddekra. YpaBuenue Ounirerina mist Gotodddexra. «KpacHas rpaHuiiay
dboTorddekra.

Hasnenue ceera. Onbitel I1. H. JIeGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

Texnuueckue ycTpoiicTBa M MpaKTUUYECKOE MpUMEHEHHEe: (OTOIIEMEHT,
dboToaaTUUK, COJIHEUHAst OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

DoTO3(PPEeKT HA YCTAHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHEro ¢otodddexra.

Cseroauon.

Comnneunas 6arapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopra mo paccesHuro o -4acTHIIL.
IInanerapnas monens aroma. lloctynmarel bopa. M3mydenne u mornoiieHue
(GbOTOHOB TpHU TEpexojie aroMa C OJHOTO YPOBHsS PHEPrUU Ha Jpyroil. Bumasl
criekTpoB. CHEKTp ypOBHEW 3HEPTUU aTOMa BOJIOPO/a.

BonHoBble cBolicTBa yactull. Bonnsl ne bpoiinsa. KopmycKynspHO -BOJIHOBOM
JTyalTu3M.

CHOHTaHHOE U BBIHY>KIEHHOE U3 Ty4YEHUE.

TexHn4ecKkue yCTpOMCTBA M MPAKTHUIECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanm3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMITHIOTED.



Llemoncmpayuu
Monens onbita Pesepdopaa.
OrnpeneneHyie JJMHbBI BOJIHBI Ja3epa.
HaOmtonenne muHeyaThiX CIIEKTPOB U3TYICHHUSL.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamophuvie paoomwi
Habmtonenne muHeiuaToro CrekTpa.
Tema 3. Amomnoe aopo
DKCHEPUMEHTBI, JOKA3BIBAIOLIUE CJIOKHOCTh CTpOEHUS sapa. OTKpwITHE
pannoaktuBHOcTH.  OmbITel  Pesepdopma  mo  ompeaeneHuio  cocTaBa
paanoakTuBHOrO wu3iydeHus. CBoiicTBa anb(a-, Oera-, ramma-u3aydeHHUs.
BnusiHre paguoakTHBHOCTH HA )KUBBIEC OPTaHU3MBI.
OTtkpbiTHE TIpoTOHA M HelTpoHa. Hyknonnas monens snapa I'elizeHOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sinpa. M30Tonsl
Anbba-pacniaf. OJEKTpOHHBIM M TO3UTPOHHBIA Oera-pacman. ['amma-
U3JIy4EHHUE. 3aKOH PaJMOaKTUBHOTO pacmaja.
DHeprus CBsI3U HYKJIOHOB B sipe. S nepHbie cuiibl. JlegekT macchl siapa.
SlnepHble peakuuu. JlesneHrue U CUHTES SAEp.
Anepueiii peaktop. TepMmosinepHbiii cunrte3. [IpoOiieMbl M TEPCHIEKTUBBI
SIZIEPHOM SHEPTETUKH. DKOJIOTMUECKUE aCTIEKTHI SIIEPHON SHEPrETUKU.
DuieMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
Metoapl HAOTIOAEHUS U PETUCTPALIUN AJIEMEHTAPHBIX YACTHIL.
dyHaamMeHTa IbHbIE B3aUMOICUCTBUS. EMUHCTBO PrBuUecKo KapTHHBI MUpA.
TexHnueckre yCTpoWcTBa U NMPAKTHYECKOE PUMEHEHUE: IO3UMETP, KaMepa
BunbcoHna, sanepHblii peakTop, aToMHast ooM0a.
Jlemoncmpayuu
CUYETUunK HOHM3UP YIOMX YaCTHLI.
Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM oTOrpadusim).

Pa3peu 8. DiieMeHTBI ACTPOHOMHUH M ACTPO PUZUKH

OTansl pa3BUTHA aCTpOHOMMM. [IpUKIIaTHOE M MUPOBO33PEHUECKOE 3HAYCHUE
aCTPOHOMMUM.

Bun 3B&anoro Heba. Co3Be3nusi, sSpKU€ 3BE3[bI, TUIAHETHI, WX BUIUMOE
JIBMOKCHHE.

ConnHeunas cucTema.

Cousnnie. CosiHeyHast akTUBHOCTh. Mctounuk sHeprur ConHIla W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKU. JluarpamMma «CHEKTpajbHBIM Kiace —
CBETUMOCTELY». 3BE3JIbI TJIABHOM IOCICAOBATCIHLHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JIJIsl 3BE3]] TJIABHOM TMOCJENOBATENbHOCTH. BHYTpeHHee CTpoeHHe



3B€3/1. CoBpEeMEHHBIE MPEACTABJICHUS O MPOUCXOXKIECHUU U 3Boonuu CoJHIA U
3BE3/. DTarbl )KU3HU 3BE3 L.

Mieunsiii Ilyte — Hama [anmaktuka. I[lonoskenune u aBwxkenue CoJHIA B
["aymakTuke. Tunel ramaktuk. Pagnoranaktuky u kBasapbl. YEpHbIE IBIPBI B AApax
TaJIaKTHK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa00sa. Pazberanue rajnakTuk.
Teopust bonsmoro B3peiBa. PenmkroBoe u3mydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie npo0emMbl aCTpOHOMHUHU.

Yuenuueckue nabnooenus

HaOmtonenus HeBOOPYKEHHBIM TJIa30M C HCIOJb30BAaHHUEM KOMIBIOTEPHBIX
NPWIOKEHUH 11 ONPEEICHUS TI0JIOKEHHUSI HEOECHBIX 0ObEKTOB HA KOHKPETHYIO
J1aTy: OCHOBHbIE cO3Be311s1 CEBEPHOTO MOJIyIIApUs U IPKUE 3BE3/IBL.

Hab6monenus B teneckon JIynel, maner, Mneunoro Ilytu.

O0o0maree NOBTOPeHHE

Pomp ¢Qu3ukun © acTpOHOMUM B DSKOHOMHUUYECKOW, TEXHOJIOTHUECKOH,
COLMAILHOM U 3TUUECKOU cepax AesTEIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUU B COBPEMEHHON HAyYHOU KapTHUHE MUPA, POJib PU3NUECKON TEOpHUH
B (QOpMHpPOBaHMU TMPEACTaBICHUNH O (PU3MUECKOW KapTUHE MHUpPA, MECTO
(du3nueckoi KapTUHBI MHpa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABIICHUMN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca pusuku 0a3zoBoro ypoBHs B 11 kiacce ocyiecTBiseTcs ¢
YU4ETOM COJIEPXKATENbHBIX MEXKIIPEAMETHBIX CBS3€M C KypcaMH MAaTE€MaTUKH,
OMOJIOTUU, XUMUH, Teorpapuu U TEXHOIOTUH.

Meodicnpeomemuvie noHamus, CBI3aHHBIE C U3Y4EHHEM METOJIOB HAy4YHOTO
MO3HAHUA: SIBJICHUE, HAay4yHbIH (akT, TUIOTe3a, (pU3Myeckas BEIMUYMHA, 3aKOH,
Teopusl, HAOIIO/IEHNE, IKCTIEPUMEHT, MOICTUPOBAHUE, MOJIETh, U3MEPEHHE.

Mamemamuxa: pEMIEHUE CUCTEMbl YPABHEHHI, TPUTOHOMETPHUECKHUE
(GYHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO, BEKTOPbl W MX MPOEKIMM HA OCH KOOPJHHAT, CIJIOKEHHE BEKTOPOB,
MPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIIUH, NpPW3HAKA TOJI00WS TPEYroJIbHUKOB,
OTIpEIeICHNE TIOIAIN INIOCKUX (pUryp n o0bEMa Tell.

buonocus: snektpuueckue SIBICHUA B JKMBOM MpHUpone, KoJiebaTenbHbIE
JBUKEHUS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJICHUS B KMBOM NPUPOAE, AECHCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBbL.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAILTMYECKAS CTPYKTYpa TBEPIBIX
TEJI, MEXaHW3Mbl OOpa30BaHUSl KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHbIN
aHaJIn3.



l'eocpaghus: MarHuTHBIE TIOMIOCA 3€MJIM, 3K MArHUTHBIX DY/,
dboToCcHEMKA 3eMHOM MTOBEPXHOCTH, MPEICKa3aHUE 3EMIICTPSICEHUIA.

Texnonocus: ITMHAWA DIIEKTPOIEpPENAY, TEHEPATOp MNEPEMEHHOTO TOKa,
ANEKTPOJBUTATENlb, WHIYKIMOHHAS I€4Yb, Panap, PagUuONPUEMHUK, TEIEBU30D,
anteHHa, Tenedon, CBY-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
CoJIHE4YHas Oartapes.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJAHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yudeOHoro mpeamera «Dusmka» Ha ypOBHE CpPEIHEro OOIIEro
oOpa3zoBanusi (0a30BbIM YPOBEHB) JOHKHO OOECIICUUTH JIOCTHXKEHHUE CIICAYIOIIMX
JMYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pPa30BaATEIbHBIX PE3YIILTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOTO mpeamMeTa « PU3nKay J0THKHBI
OTpaXaTh TOTOBHOCTh U CHOCOOHOCTh OOYJArOMIMXCSI PYKOBOICTBOBATHCS
c(hopMHUpPOBaHHOW BHYTPEHHEW TO3UIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX
OpHWEHTAIMi, TO3WTUBHBIX BHYTPEHHHX YOSXKICHHH, COOTBETCTBYIOIINUX
TPaJAMLMOHHBIM LIEHHOCTSIM POCCHICKOr0 OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTbITA W OTBITA JACSATEIHPHOCTH B MPOIIECCE pEeATM3alli OCHOBHBIX HAITpaBIICHUI
BOCIIUTATEILHOM JAESATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3ULIMU 00YYarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUNCKOIO OOILECTBA;

NPUHATHE  TPAAUIMOHHBIX  OOIECYEIOBEUECKUX T'YMAHHCTUYECKUX U
JEMOKPaTUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIILHOCTh B MHTEPECAX TIPAKIAHCKOTO
00111eCTBa, y4aCTBOBATH B CAMOYIPABICHUHN B 00pa30BaTeIbHON OpraHu3allky;

YMEHHUE B3aUMOJICHCTBOBATh C COIUAIIbHBIMUA UHCTUTYTaMU B COOTBETCTBUU C
uX QYHKIUSIMHA U HA3HAYCHUEM;

TOTOBHOCTH K T'YMaHUTapHOU U BOJIOHTEPCKOU ESITEIILHOCTH;

2) IAaTPHOTHUYECKOTO BOCTIMTAHMSA:

c(opMUpOBaHHOCTH POCCHUICKOM TPaXIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHWE K TOCYIAapCTBEHHBIM CHMBOJIAM, JAOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00JIACTH (PUBUKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUIECKOTO MOBE/ICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIC PEILCHMUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JESITETbHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJla B MOCTPOCHUE YCTOMUMBOTO OYyAYIIEro;

4) 3¢TeTHYECKOT0 BOCITUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIKOUYAsl 3CTETUKY HaAy4HOTO TBOPYECTBA,
NPUCYILIET0 PU3NMIECKON HAYKE;



5) TpynoBoro BocnuTAHHS:

UHTEpEC K PaBIMYHBIM cepam npodecCHOHAIBHOW NEATEIbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (DU3UKON M TEXHUKOM, YMEHUE COBEPIATh OCO3HAHHBIN BBIOOD
Oyaymieit npodeccun u peaar3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC IIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO U CaMOOOPa3OBaHUIO B 00JIaCTH
(U3MKM Ha MPOTSHKEHUH BCE JKU3HU;

6) IKOJIOTHYECKOr0 BOCIMTAHHA:

c(hOPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYphl, OCO3HAaHHE TIJI00aTbHOTO
Xapakrepa 3KOJOTHIECKUX NpoOeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUN B OKPYKAIOIIECH CPEJE HA OCHOBE
3HAHUSA LEJIEN YCTOMIMBOTO PA3BUTHS YEJIOBEUECTBA;

paclIMpEeHUE OMbITa JEATEILHOCTH HKOJOTMYECKON HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUMN 110 (PU3UKE;

7) HEHHOCTH HAYYHOTO TMO3HAHUSI:

Cc(hOopMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PM3UUECKOUN HAYKH;

OCO3HAHME LIEHHOCTUM HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B TpOLIECCE
U3y4eHUs:  (QU3UKU  OCYILECTBISATH  MPOEKTHYIO UM  HCCJEI0BATENbCKYIO
NeSITEIbHOCTh MHIIUBUAYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE JIeiicTBUS
ba3oBble Jioruyeckue qelCcTBUA:
CaMOCTOSITEILHO  ()OpMYJIMPOBaTh W aKTyaJlM3UpOBaTh  IpoOJEemMy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONPENECATh e JICATeIbHOCTH, 33aBaTh NapaMeTpbl W KPUTEPUU HX
JIOCTYDKCHUS
BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEYHMS B  PacCMaTpUBAEMbBIX
(U3UISCKUX SIBJICHUSX,
paszpabarbIBaTh IUIAH PEIICHUs MPOOJEMbl ¢ Y4ETOM aHAM3a MMEIOIINXCS
MAaTE€pUATIbHBIX 1 HEMATEPUAIBbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OLIEHUBATh PUCKU TOCJIEICTBUM JEATEIIbHOCTH;
KOOPJIMHUPOBAaTh W  BBINOJHATH PabOTy B  YCIOBUAX  PEaTbHOTO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIICHUE MIPU PEIICHUHU KU3HEHHBIX MPOOJIEM.
ba3oBble uccJea0BaTe/IbLCKHE 1€ MCTBUS .
BJIAJICTh HAYYHOW TEPMUHOJIOTHEW, KIIOUYEBBIMU MOHSITUSAMU U METOAAMHU
du3nyecKkoil HayKu;



BJIaJICTh HABBIKAMH y4eOHO-UCCIIEA0BATENHCKOM U MPOEKTHOM JesITeIbHOCTH
B o0nacTu (pU3MKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY MOUCKY
METOJIOB pelICHUs 3a/a4 (PU3HMYECKOro COJIEPIKAHMS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB MO3HAHUS;

BJIaJeTh BUJAMH JIEATEILHOCTA IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETAlY, NpeoOpasoBaHUIO M TPUMEHEHUIO B Pa3JIUYHBIX Y4eOHBIX
CUTYyallUsAX, B TOM YHUCJIE NIPU CO3AaHUN Y4EOHBIX MPOEKTOB B 001aCTH (PU3HKHY;

BBISIBIISITh [IPUYUHHO-CJICAICTBEHHBIE CBS3M M aKTyalu3UpoBaTh 3ajady,
BBIIBUraTh THUINOTE3Y €€ peIleHHs, HaXOIWUTh apTyMEHThl AJi1 J0Ka3aTelibCTBA
CBOMX YTBEP>KICHUM, 33/1aBaTh MMapaMeTPbl U KPUTEPUU PEIICHHS;

aHATM3UPOBATh TIOJNYYEHHbIE B XOJI€ pEUIeHUs 3a7adud pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh MX IOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYIHMPOBAaTh COOCTBEHHBIE 3afayl B 0Opa30BaTENbHOM
NeSITEeTbHOCTH, B TOM YHUCJIE NIPU U3YdEeHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIIUSIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUS 10 (U3UKE B MPAKTHIECKYIO 00JIACTh
KHU3HEICATEITbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIE UJIEH, TIPEIJIaraTb OPUTHHAIbHBIE TIOAX0 bl U PEIICHHUS,

CTaBUTb MPOOJIEMBI U 33/1a9H, JIOTYCKAIOIIHE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unopmanmei:

BJIaJICTh HaBBIKAMH TOJTydeHUs WHPopMaIu (GU3UIECKOTO COACPKAHHS U3
HUCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSITEIILHO OCYIIECTBIIATH TMOWCK, aHAJM3,
CUCTEMATU3aIMI0 U WHTEPIpETalrio HH()OpMAIMU Pa3IMYHBIX BHAOB M (Qopm
Npe/ICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH MHPOPMAIINY;

UCIIOJIb30BaTh ~ CpeACTBa  WHGOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX ¥ OpPTaHM3AMOHHBIX
3aMa4 ¢ coOumofeHueM TpeOOBaHWN HPTOHOMHUKH, TEXHUKH O€30IacHOCTH,
THTUEHBI, pPecypcoCOepEeKEHMs, TPABOBBIX H  JTUYECKUX HOPM, HOPM
uH(GOPMAIMOHHOH 0€30MaCHOCTH;

co3JaBaTh TEKCThI (DU3MUECKOTO COJEPKAHUS B PA3IMYHBIX (opmarax ¢
y4€TOM Ha3Ha4YeHHs HH(POPMAIIUH ¥ [IEeIEBO ayIUTOPHUH, BBIOHUpast ONTHMAIbHYIO
(dbopMy MpeCTABICHNUS U BU3YaIH3aIlHH.

KoMMmyHuKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA:
OCYILECTBIIATH OOILIEHHE HA YPOKAX (PM3UKU U BO BHEYPOUHOU AESTENbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyallud H  CcMAr4arb
KOH(DIMKTHI;



Pa3BEPHYTO M JIOTMMHO M3Jararb CBOKO TOUKY 3PEHHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPE/CTB;

NOHUMAaTh M WCIOJb30BATh NMPEUMYILECTBA KOMAHAHON M MHAUBUIYAJIbHOMN
paloThI;

BbIOMpATh TEMATUKy U METOJbl COBMECTHBIX ICHCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEW KaXKJOTO 4JIeHA KOJJIEKTHBA,

OpUHUMATh LEIM  COBMECTHOM  JAEATENIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh JIEUCTBUA MO €€ JOCTUKEHUIO: COCTaBIMATh IUIAH JCHCTBH,
pacnpeneniaTb pojad C y4€TOM MHEHUN Y4YaCTHUKOB, OOCYXIaThb pEe3YJbTAThl
COBMECTHOU pabOThI;

OLICHMBAaTh KAaY€CTBO CBOEro BKJIaJa M KaXIOTO0 yYaCTHUKAa KOMAaHIbl B
001U pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

Ipeajiaratb HOBBIE MPOEKThI, OLIEHUBATh WJIE€U C TO3ULIUM HOBU3HBI,
OPUrMHAJIbHOCTH, MPAaKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATErMUECKOE TMOBEACHUE B Pa3IUUHBIX
CUTYalUsIX, MPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBeEpCAJIbHbIE YUeOHbIE [eiic TBUS
Camoopranusammsi:

CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATENLHYIO JESITEIHLHOCTh B OOJACTH
GU3NKM W acTPOHOMHUH, BBIIBISITH TMPOOJEMBI, CTaBUTh U (OPMYJIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIbHO COCTABIISITh IJIaH PEIICHUS PAaCUETHBIX M KAaueCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHHS TIPAKTHIECKOM pabOThI ¢ y4ETOM NMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEATIOYTCHHUI;

JlaBaTh OIEHKY HOBBIM CUTYaITUSIM;

pacImpsTh paMKH YI€OHOTO MPEIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTh 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCcOOCTBOBaTh (OPMHUPOBAHUIO M TIPOSBICHHUIO JPYIUIIMH B 00JIaCTH
(GU3HMKYU, TIOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTEIILHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOLIMOHAJIbHbI HHTELIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHTb KOPPEKTHBBI B JCSITECIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3yJIbTATOB IEIISM;

BIIQJICTh  HAaBBIKAMU  TIO3HABATEIbHOW  peduiekCMM  KaKk  OCO3HAHUS
COBEpIIACMBIX JICUCTBHUA M MBICIUTEIBHBIX TPOIIECCOB, WX PE3YILTAaTOB U
OCHOBaHUM;

WCIIOJIL30BaTh NPUEMBI peIeKCUU I OIIEHKH CUTYaIH, BHIOOpAa BEPHOTO
pereHus;



YMETh OIICHUBATh PHUCKHM M CBOEBPEMEHHO NPHHUMATh PEIICHHS MO HX
CHIDKEHUIO;

OPUHUMATh MOTHBBI W apTyMEHThl JAPYTHX TNPHU aHAIUM3E pe3yIbTaToB
NesITebHOCTH;

NpPUHUMATH ce0sl, MOHUMAasi CBOM HEOCTATKU U IOCTOMHCTBA;

OpPUHUMATh MOTHBBI W apTyMEHThl JAPYTHX TNPHU aHAIM3E pE3yIbTaToB
NeSITeNbHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OMIMOKH.

B mporuecce qocTukKEeHUST TUYHOCTHBIX PE3YJAbTATOB OCBOCHUS IMPOTPaAMMBbI
no Qu3uke 1 YpPOBHA CpeAHEero oOmiero oOpazoBaHus Yy OOy4YarOLMXCS
COBEPIICHCTBYETCS SMOITUOHAITLHBIH MHTEIJIEKT, I e/TIoJIar Aol
c(hopMHUPOBAHHOCT:

CaMOCO3HaHMsI, BKIIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE SMOIMOHAIILHOE
COCTOSIHHE, BUIETh HAMPAaBJIICHUS PA3BUTHsI COOCTBEHHON SMOIMOHAIBLHOM Chephl,
OBITh YBEPEHHBIM B C€0€;

CaMOpPETYJIUPOBAHMS, BKJIIOYAOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBENEHHUE, CIIOCOOHOCTh aNamnTUPOBATHCSI K
HYMOIMOHATBHBIM U3MEHEHUSIM U TP OSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTPEMJICHUE K JOCTHKCHUIO LIEU U
ycrexy, ONTHMH3M, WHHUIMATUBHOCTh, YMEHHE [IeHCTBOBATH HCXOJS M3 CBOUX
BO3MOYKHOCTEH;

AMIMATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIHHOE COCTOSTHUE
IpYTuX, YYUTHIBAaTh €ro TMPH OCYIIECTBICHUM OOINEHHUS, CIOCOOHOCTh K
COYYBCTBHUIO U COTICPEIKUBAHHMIO;

COIMATIbHBIX HABBIKOB, BKITIOUAIOIIUX CTIOCOOHOCTH BHICTPAWBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMH, 3800 TUTKCS, IPOSIBISITH UHTEPEC U pa3peliaTb KOHPIUKTHI.

IHNPE/IMETHBIE PE3YJIbTATDBI

K xonmy obOyuenmss B 10 Kiacce mpeIMeTHBIC pe3yabTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTH Y 00 yUAIOIIUXCST YMEHHIA:

JIEMOHCTPUPOBAThL HA TMPHUMEpPax pojb U MecTo (I3UKUA B (HOpMHUPOBAHUHU
COBPEMEHHOW HAYYHOM KAapTHUHBI MHpA, B PA3BUTHM COBPEMEHHOU TEXHHUKU H
TEXHOJIOTUH, B IPAKTUUECKOU 1€ TENbHOCTH JIFOEH;

YUHUTHIBaTh TPAHUIIBI TIPUMEHEHHUS W3YYCHHBIX (PU3UUECKUX MOJEIeH:
MaTepuaibHas TOYKa, MHEPIMATbHAS CUCTEMa OTCUETa, aOCOIIOTHO TBEPJOE TEO,
UJCabHBIA T'a3, MOJAEIN CTPOCHHUS Ta30OB, )KUIAKOCTEW U TBEPIBIX TEN, TOUYCUHBIN
AIIEKTPUIECKUMN 3aps1 MPU pelieHur GU3NIeCKUX 3a1ad;

pacrnio3HaBath U3UUECKHe sBJICHUS (MPOLECChl) U OOBICHITh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJEKYJISPHO-KMHETUUECKON TEOpUU CTPOCHHUS BEIIECTBA U



AIIEKTPOJAVMHAMHUKHU:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPAMOJIMHENHOE
JBUKEHUE, CBOOOJHOE TMAJCHUE TeJ, JBIDKEHHE IO OKPY)KHOCTH, HWHEpIus,
B3auMoencTBue Ten, nuddysus, 6pOyHOBCKOE IBIKEHHE, CTPOEHHUE KUAKOCTEN
U TBEPBIX TEJ, U3MEHEHUE 00bEMaA Tel MPU HarpeBaHuM (OXJIAKICHUHN ), TEIUIOBOE
paBHOBeECUE, HCIApEHHE, KOHAECHCAlUs, IUIABJICHUE, KPHCTALIM3alusi, KHUIICHUE,
BJIAXHOCTH BO3/1yXa, MOBBIIICHHUE JABJICHH T'a3a IPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBf3b MEXKIY IlapaMeTpaMM COCTOSIHUSI Tra3a B  HM30IMpOIEccax,
AIIEKTPU3aLUs TEJ, B3aUMOJCHCTBUE 3apsI0B;

OTHCHIBATh MEXaHUYECKOE JBIDKEHHE, UCTOJIb3ys (PU3nuecKre BEIUYUHBIL:
KOOpJIMHATa, IIyTh, INEPEMELICHUE, CKOPOCTh, YCKOpPEHHME, Macca Tena, Cuia,
UMIYJIbC TeNa, KUHETHUeCKas SHEprusi, MOTCHIUATbHAS SHEPTUsl, MEXaHUYeCKas
paboTa, MexaHUYecKass MOIIHOCTb; IPU ONHCAHWUU TMPABUIBHO TPAKTOBAThH
(Gu3NUECKUl CMBICI MCHOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHHUS U EAUHMIIBI,
HaXoAuTh (POPMYJbl, CBSI3bIBAIOLIME JAaHHYIO (DU3UUECKYIO BEJIMUYMHY C JPYTUMHU
BEIMYMHAMU;

ONMCHIBATh M3YUEHHBIEC TEIUIOBbIE CBOWCTBA TEJ M TEIUIOBBIEC SIBJICHMUS,
UCIIOJB3Yysd (PU3UYECKHE BEIMYMHBI: JaBJIIEHUE Ta3a, TeMIeparypa, CpemaHss
KUHETUYECKasi SHEPTHSI XaOTUUECKOIr0 JBMKEHHSI MOJIEKYJl, CPEIHEKBaApaTuyHas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThL, BHYTPEHHSS SHEPrus, padoTa rasa,
KO3((QULMEHT TMOJEe3HOr0 JAEUCTBUA TEIUIOBOTO JBUTATeNs; MpPU OMUCAHUU
NpaBWIbHO TPAKTOBaThb (PU3MUECKUA CMBICI HCIOJb3YyEMbIX BEJMYMH, HX
0003HaYeHUs] W E€IUHULBI, HAXOAUTh (POPMYJbI, CBS3bIBAIOIIME JIAHHYIO
(bU3NUECKyIO BEIMUHHY C IPYTUMH BEJIMUUHAM;

OTIMCHIBATh U3YUYCHHBIE AJIEKTPUUECKHE CBOWCTBA BEILIECTBA U AJICKTPUUECKUE
SBJCHUS (IPOLECCHI), UCTIONb3Ysl (PU3NUECKUE BEJIMUMHBI: 3JIEKTPUUECKUNA 3apsi,
AIIEKTPUUECKOE TOJIe, HAMPSIKEHHOCTh MOJIsA, TOTEHIMAJ, Pa3HOCTh MOTEHIIUATIOB;
OpU ONKHCAHWU TNPABWILHO TPAKTOBaTh (UBUUYECKHI CMBICT HCMOJIb3YEMbIX
BEIMYUH, MX OOO3HAYEHUS M EAUHUIIBI, yKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO BEIMYMHY C IPYTUMH BEITUYUHAMU;

aHATM3UPOBATh (PU3UUYECKUE MPOIECCHl U SBJICHUS, UCTIONB3Yd (PU3NUECKUe
3aKOHBI W MIPUHIIUILL: 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonsr HerotoHa,
3aKOH COXPAHEHUS MEXAHWYECKOW SHEPruu, 3aKOH COXPaHEHUsS WMITYJbCa,
OPUHIMUI CYNEPIIO3UIIMUA CWJI, TPUHIMI PABHOMPABUS HHEPUUATBHBIX CHCTEM
OTCuéTa, MOJIEKYISIPHO-KHHETHUECKYIO TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CpEIHEH KUHETUYECKOW SHEPTUHU TEIJIOBOTO JIBMKEHUSI MOJIEKYJ C
aOCOJIIOTHOM TeMIepaTypoOu, TIEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOrOo 3apsiia, 3akoH KymoHa, mpu 53TOM pa3iaudarh CJIOBECHYIO
bopMyIHPOBKY 3aKOHA, €r0 MAaTEeMATUYECKOE BBIPAKEHHE U YCIOBUS (TpaHUIIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSICHSTh OCHOBHBIC NPHUHLMUIBI JCWCTBUS MAallWH, MPUOOPOB H
TEXHUYECKHUX YCTPOMCTB; pa3iMuaTh YCIOBUA HMX 0€30MaCHOTO HCTOJIb30BaHUS B
MMOBCEIHEBHOM KU3HHU;

BBITIOJIHATH JKCIIEPUMEHTHl IO MCCICAOBAHUIO (IBUYECKUX SIBICHUN U
IIPOLIECCOB C HCHOJb30BAHUEM IIPSAMBIX M KOCBEHHBIX HM3MEPEHUN, IPU ITOM
dbopMynmupoBaTh TpoOJieMy/3aady W THUIOTE3y Y4YEOHOTO JKCIEPUMEHTA,
co0upaTh YCTAaHOBKY M3 TMPEJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OIBIT U
(dbopMyIupoBaTh BHIBOJIBI,

OCYIIECTBIISITH MPSIMbIE U KOCBEHHbIC M3MEPEHUSI (PU3NUECKHUX BEJIMYUH, MPU
3TOM BbIOMpAaTh ONTUMAIbHBIM CIOCOO M3MEPEHUs M HCIOJB30BaTh M3BECTHHIE
METObI OLIEHKH MOTPEIIHOCTEW H3MEPEHU;

UCCIIEIOBATh  3aBUCMMOCTH  MEXNYy  (U3MYECKMMHM  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM MPSMBIX HM3MEPEHUM, NPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3YNIbTAThl MOJTYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYUH B
BU/JI€ TaOJUI] ¥ TpaUKOB, AEJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIEI0BAHMS;

coOJoaTh MpaBuiIa 0€30MacCHOTO TpyAa MPH MPOBEIECHUU HCCIETOBAHUN B
paMKax Y4eOHOro 3KCIIEPUMEHTa, Y4YEOHO-HCCIENOBATEIILCKOW U MPOEKTHOM
JESTEIbHOCTU C MCTOJIb30BAaHUEM HM3MEPUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
000pynOBaHs;

pemarh pacu€THble 3a3Ja4d C SIBHO 33JaHHON (M3UYECKON MOJENbIo,
UCIIOJB3Ys (PM3UYECKHUE 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aauu
BbIOMpaTh (PU3MYECKYIO MOJIENb, BBUIETATh (PU3MUECKUE BEIUYUHBI U (OPMYIIBI,
HEoOXoMMbIe NIl €€ pEelIeHUs, MPOBOJAUTh PacUEThl U OLEHUBATh PEaTbHOCTH
MOJIy4€HHOTO 3HaYeHUs PU3NUECKON BETMUMHBI;

pelarbh Ka4YeCTBEHHbIE 331a4M: BBICTPAUBATh JIOTUYECKU HEITPOTUBOPECYNBYIO
LENOYKY PACCYKJIECHHUW C ONOpPON HA W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
bu3ndYecKre SBICHUS;

UCIOJB30BaTh  MNpPH  pEIIeHMH  Y4eOHBIX  3aJady  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUH JJI TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALUN
U TIPEACTaBICHUS Y4eOHOW M HAy4YHO-TOMYJSIPHOM MH(POPMAIUH, MOJTy4YEeHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MOTyYaeMyto HH(OpMALIUIO;

MPUBOJIUTH MPUMEPHI BKIIA1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHUE TMPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3UKE B TOBCEAHEBHOU KU3HU
17151 obecriedeHrs 0€30MacHOCTH MPHU OOpaIleHnH ¢ MPUOOpaMu U TEXHUIECKUMU
YCTPONCTBAaMU, IJIi COXPAHEHUS 3J0POBbsSI U COOIOACHHSI HOPM IKOJOTHIECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPeEIE;



paboTaTb B TpYNIE C BBINOJHEHHUEM pPa3JIMUHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbL, pPAMOHATBHO PpAacTpPEneisiTh OO0S3aHHOCTU MU
IUIAHUPOBATh JEATEIbHOCTh B HECTAHJAAPTHBIX CUTYallUsAX, aJ€KBAaTHO OIICHUBATh
BKJIa/] KQK/I0I0 U3 YYaCTHUKOB IPYMIIbI B PELIEHUE pacCMaTprUBAEMOM MPOOIEMBI.

K konHumy oOydenuss B 11 kinacce mnpenMeTHble pe3yibTarbl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXXaTh C(GOPMHUPOBAHHOCTH y O0YHAIOIIUXCS YMEHUI:

JIEMOHCTPHUPOBATh Ha MpHUMeEpax pojib U MecTO (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTUHBI MHpA, B PA3BUTHUH COBPEMEHHOW TEXHHUKU W
TEXHOJIOTUM, B NPAKTUUECKOW NEATENbHOCTH JIFOIEW, LETOCTHOCTh U EIMHCTBO
(bu3nYecKOi KapTUHBI MUPA;

YUMUTHIBATh TPAHULBI TNPHUMEHEHUS HW3Y4EHHBIX (PUINUECKUX MOJEIEH:
TOYEYHBIN AIEKTPUUECKUM 3apsill, JIyd CBETA, TOUYCYHBIM UCTOYHHUK CBETA, SIEPHAS
MOJIENIb aToMa, HYKJIOHHasi MOJENb aTOMHOTO Sipa MPU PEHICHUU (PU3NUECKUX
3a/1ad;

pacrno3HaBath (GU3MYECKUE SIBJICHUS (TPOLECCHI) U OOBIICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKUA U KBAHTOBOW (DU3UKHU: ANEKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE ACHCTBUS TOKA, B3aMMOCHCTBUE
MAarHuToOB, DJIEKTPOMAarHUTHasE WHAYKLWSA, JEHCTBUE MArHUTHOTO TOJS Ha
IPOBOAHUK C TOKOM M JABWXYLIMWCS 3apsiji, JEKTPOMArHUTHbBIE KOJICOaHUS U
BOJIHBI, MNPSIMOJMHEWHOE pPAacHpOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHHE,
uHtepdepenms, Audpakuus W OOJApU3ALMS  CBETa, JIUCIIEPCHsI CBETa,
dboTornexkrpuueckuii 3pdext (horordhdexT), cBeToBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aroMa BOJIOPO/A, €CTECTBEHHAass M HCKYCCTBEHHAas

PaIMOAKTUBHOCTS;
OTHCHIBATh W3YUYEHHBIE CBOWCTBA BEIIECTBA (AJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DIIEKTPUYECKYIO  MPOBOJUMOCTh  PAJIMYHBIX  Cped) U

AIIEKTPOMArHUTHbIE SIBJICHUS (TMPOIECCHI), UCTOJB3YS (PU3MUECKUE BEIUYUHBI:
ANIEKTPUYECKUN 3apsisl, CUIa TOKA, AIEKTPUUECKOE HAIPSIKEHHUE, DJIEKTPUUECKOE
CONPOTUBJIEHUE, PA3HOCTh MOTEHLMAIOB, 3JEKTPOABKYIIAs CUia, padoTa TOKa,
WHAYKIMS MarHUTHOTO TMOJisi, cuia Amrepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTHsI SJIEKTPUYECKOT0 WM MAarHMTHOTO TOJIeH, Mepuoj W 4acToTa
KojebaHuil B KojebarenbHOM KOHType, 3apsi M CHja TOKa B IpoLecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoOJeOaHWi, (OKYyCHOE pacCTOsHUE U
ONTHYECKash CHWJA JIMH3bI, PU ONKHCAHUU TPAaBUILHO TPAKTOBaTh (DU3UUECKUIA
CMBICJI HCTIOJIL3YEMbBIX BEIWYMH, WX OOO3HAYEHUs] U CIUHUIIBI, YKa3bIBaTh
(GopMyJibl, CBA3BIBAIOLIME JIaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEIIMYMHAMU;

OTHMCHIBATh W3YYEHHBIC KBAHTOBBIE SIBICHUS M TIPOLIECCHI, HCIOJB3YS
¢u3nyecKre BETUYMHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH, JIJIMHA BOJHBI U



4acToTa CBETA, SHEPTHS M UMITYJIbC (DOTOHA, MEPHOJ MOJIypachaa, YHEPTHsl CBSI3U
aTOMHBIX fJIep, MPU ONHCAHWW TPABWIBHO TPAaKTOBAaTh (U3UUECKUN CMBICT
UCIIOJIb3yeMbIX BEIMYUH, WX OOO3HAYEHHWS W EIWHUIILL, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOIIME JIaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYrUMH BEIUYHHAMU,
BBIUHCIISITh 3HAYCHUE (PU3NUECKOI BETMUMHBL;

aHAIM3UPOBATh (PU3UUECKUE MPOIIECCH M SBJICHHSI, UCTIONB3YS (U3MUECKHUE
3aKOHBI M MPUHLMUIIBL: 3aK0H OMa, 3aKOHBI MOCIEIOBATEIbHOTO U MapaJlIeIbHOTO
COCIMHEHMSI TPOBOJHUKOB, 3aKOH Jlxoynsi—JIeHla, 3aKOH AJIEKTpOMarHUTHOMU
UHIYKIUH, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTPAHEHHsI CBETa, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, ypaBHeHHe JiHiTeiiHa 1 (oTodddekTa,
3aKOH COXPAHEHMS SHEPTUH, 3aKOH COXPAHEHHs] HMITYJIbCa, 3aKOH COXpaHEHHUS
ANIEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHHsS MacCOBOTO YHCJa, MOCTynarel bopa,
3aKOH PaJAMOAKTUBHOIO paclaja, Mpyu TOM pa3indaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCJOBUS (TpaHUIlbl, OO0JIACTH)
NPUMEHUMOCTH;

OTIpENENATh HANPaBJICHUE BEKTOPA WHAYKIIMU MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl Amrnepa u cuiisl Jlopenna;

CTPOUTh W OIUCHIBaTh HM300paXEHHE, CO3/1aBaEMOE€ IUIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATH OKCIIEPUMEHTHl IO WCCICAOBAHUIO (IBUYECKUX SIBICHUN U
NPOIIECCOB C HCIOJB30BAHHEM TPSMBIX M KOCBEHHBIX HM3MEPEHHIA: MPHU ITOM
dbopMynupoBath npoOJeMy/3agady W TUNOTE3y Y4eOHOrO IKCIEPHUMEHTA,
coOMUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYAOBaHHSA, MPOBOJAUTH OIBIT U
(bopMyIMpOBaThH BHIBOIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE M3MEPEHUST (PU3NUECKHUX BEJIMYUH, MPU
TOM BBIOMpATh ONTHUMAIBHBINA CIOCOO M3MEPEHMs] M HCTIONB30BaTh H3BECTHHIE
METO/IbI OLIEHKH IIOTPELIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKHMX BEJIMYMH C HCIOJb30BAHUEM
NpSIMBIX W3MEPEHHA: MPU 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIMYHMH B BUIEC TAOJHIl U
rpaduKoB, AeaTh BBIBOJIBI O PE3YyJIbTaTaM UCCJICIOBAHUS;

co0mro1aTh MpaBWia OE30MaCHOTO TPyAa NP MPOBEICHUHA HCCIICIOBAaHUN B
paMKax y4eOHOro OKCIIEPUMEHTa, Y4EOHO-UCCIIEAOBATENBCKOW W TPOCKTHOU
JESITEIBHOCTH C MCTIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOUCTB U JIADOPATOPHOTO
000pyIOBaHYS;

pemarb pacd€THbe 3aJa9d C SBHO 3QJaHHOM (M3UYECKOW MOJCIBIO,
UCIIOJIB3Yys (PM3UYECKHE 3aKOHBI ¥ IPUHIUIIBI, Ha OCHOBE aHAJIN3a YCJIOBHS 3aaun
BBIOMpaTh (PU3MYECKYIO MOJIETb, BBIIETATh (GU3MUECKUE BEIUYUHBI U (HOPMYIIBI,



HEOOXonuMbIe JIJIsi €€ pelieHus, MPOBOJAUTh Pacu&Thl U OICHUBATH PEATbHOCTD
MOJIy4E€HHOTO 3HaYeHUs (PU3NUECKOMN BEIMUHHbL;

pelarh KaueCTBEHHbIE 33]Jaul: BBICTPAUBaATh JIOTHYECKU HEMPOTHUBOPEUUBYIO
LEMOYKY PacCyXJCHUH C OMOpON Ha H3ydyeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznueckue SBICHUS;

UCIIOJIb30BaTh ~ MPU  pEIIeHHH  y4eOHBIX  3aJa4y  COBPEMEHHBIE
UH(POPMAITMOHHBIE TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAILIUH
U TpeJCTaBlieHUs] Y4eOHOU M HAayYHO-TIOMYJIAPHOM MH(pOpPMAIINH, OTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJIy4aeMyt0 HH()OpMAITHUIO;

OOBSICHSATh TPUHIMIIBI JACUCTBUS MAIMH, NPUOOPOB M TEXHUUECKHUX
YCTPOMCTB, pa3inyaTh YCJIOBHUS WX OE€30MACHOTO HCTIOJIL30BAaHMS B TOBCEIHEBHOM
KU3HU;

NPUBOJAUTH MPUMEPHI BKJIA/Ia POCCUHCKUX U 3apYOESIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO MHpPA, B pPa3BUTHE
TEXHUKH W TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUA 10 (DU3MKE B MOBCEIHEBHOM >KU3HU
JU1sl o0ecTieueHus: 0€30MacHOCTH NpU OOpallleHUH C MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, JIJISI COXPAHEHUS 3JI0POBbS U COOJIIOJICHHSI HOPM SKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOIIEH cpesie;

paboTath B TpYIIE C BBINOJHEHUEM Pa3IMIHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh PabOTy TPYIIIbL, pPAIMOHATLHO pacTpeneiiaTh OOS3aHHOCTH U
IUIAHUPOBATh JEATEIILHOCTh B HECTAHIAPTHBIX CUTYAIUSX, aJI€KBATHO OIICHUBAThH
BKJIQJT KXKI0T0 U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PacCCMAaTPUBAEMO MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KZTIACC
KoauvecTrBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aeJioB U TeM (uud poBbie)
Ne ni/m Kontpoasnbie | IlpakTuueckue
MPOr paMMblI Bcero o0pa3oBarejbHbIE
padoThI padoThl
pecypcbl
Paznea 1. PU3UKA U METO/Ibl HAYYHOI'O ITIO3HAHUS
1.1 ®du3rKa ¥ METOJIbI HAYYHOTO TTO3HAHMS 2 butmmorera LIOK
' A e https ://m.edso0.ru/7f41bf 72
HWroro no pazgeny 2
Paznen 2. MEXAHUKA
Bu6nuoreka [JOK
2.1 Kunemariia > 1 https ://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.2 Jlunamuia ! https //m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 https //m.edsoo.ru/7FA10F 72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KHMHETUYECKON 9 1 1 bubnmoreka [IOK
' Teopuu https ://m.eds00.ru/7f41bf 72
Bbu6nunoreka [JOK
3.2 OcCHOBBI TepMOHHAMHUIH 10 1 https //m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSHHUSI BEIIECTBA. 5 bubnnoreka [IOK

da30BbIE ITEPEXOIBI

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

Wroro no pazneny

24

Paznea 4. 3JIEKTPOJINHAMUKA

Bbu6nunoreka [JOK
4.1 DeKTpoCTaTHKA 10 https //m.edsoo.ru/7f41bf72
[TocTostHHBIN AneKTpUYECKUil TOK. TOKH B bubmuoreka [IOK
4.2 12
Pa3IUYHBIX Cpeax https ://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KNTIACC

KoumnuyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieJioB U TeM uudg poBbie
Ne ni/m P Konrpoabnsie | Tlpakrudeckne (mpp )
NPOr pAMMbI Bcero o0pa3oBaTeJibHbIe
padoThI padoThI
pecypesl
Paznea 1. JIEKTPOJANHAMUKA
MaruuTHOe moJie. DJIeKTpOMarHuTHas bubnuoreka LIOK
1.1 11 1 3
WHAYKIUS https //m.edsoo.ru/7f41c97c
HWroro no pazgeny 11
Paznea 2. KOJIEBAHUS U BOJIHbBI
51 MexaHuyecKkue U JIEKTPOMArHUTHBIE 9 1 1 bubnuoreka [IOK
' KosteOaHust https ://m.edsoo.ru/7f41c97c
99 MexaHuuyeckue U AIEKTPOMarHuTHbIE 5 1 bu6muorexka [IOK
' BOJIHBI https //m.edso0.ru/7f41c97c
bu6aunoreka [IOK
23 Ontiia 10 1 3 https ://m.edsoo.ru/7f41c97c
Hroro mo pazueny 24

Pasnen 3. OCHOBBI CIEIIUAJIBHOM TEOPUHY OTHOCUTEJBHOCTH

31 OCHOBBI clIelMaIBHON TEOPUHN 4 bubnmuoreka [IOK
' OTHOCHTEITBHOCTH https ://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bubnuoreka [IOK
41 IEMEHTI KBAHTOBOH ONTHIH 0 https //m.edsoo.ru/7f41c97c
4.2 Crtpoenue aroma 4 1 bubnuotexa LIOK



https://m.edsoo.ru/7f41c97c
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https //m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE S11pO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 DNeMEHThI aCTPOHOMHUM U aCTPOPU3UKH 7 Et?p?s?/l;lr?f:(;igrouﬁf A1c97c
Hroro no pazneny 7
Pa3znen 6. OBOBLIAIOIEE IOBTOPEHUE

61 Obobuaromee mopTopeiie 4 ]hStPtI|o6sﬂ/I/4r(r)1Teesza:)(5I rOu/I§f4lc97c
Hroro no pasneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB IIO IIPOTPAMME 68
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HHOYPOYHOE INTAHUPOBAHHE

10 KZTIACC
KoauvecTBo yacos DJIeKTPOHHBIE
Ne Hara ¢ poBbIe
Tema ypoka Kontposbhubie | [lpakTnuyeckue
n/n Bcero u3yueHusi | oOpa3oBaTeJibHbIE
padoThI padoThl
pecypchbl
dusrka — HayKa 0 oJIE.
1 HH e HayKa O TIpHPOA 1 509 bubmuoreka [IOK
AYHDIC MCTOJBL TO3HARMIA ’ https //m.edsoo.ru/ff0c32e2
OKp Y)KaIOIIeTO MHUpa
Poinb 1 MecTo Qpu3MKH B
(opMHUpPOBaHUU COBPEMEHHOM bubmmorexa LIOK
2 3 1(1) 4,6..09
Hay4HOU KapTHHBI MHUpa, B https ://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JESITeTbHOCTH JIIOICH
Mexanuyeckoe JBHUKEHHUE.
OTHOCHUTENBHOCTh MEXaH UYECKOTO bubmuoreka IIOK
3 1 9.09
nBuxeHus. [lepemenienne, CKOpOCTb, https ://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NTpAMOTMHEHHOE 1(1) 11, 13.09 bubmuoreka [IOK
JBHYKCHUE https //m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSMOJIMHEMHOE 1 16.09 bubnuoreka LIOK
IBUKEHUE | https //m.edsoo.ru/ff0c372e
6 CBoboHOe mageHne. Y CKOpeHune 1(1) 18 20.09 bu6mmoreka [JOK
CBOOOIHOTO TAICHUS https ://m.edsoo.ru/ff0c39cc
KpuBoimueliHoe 1BUKEHHUE.
7 I[p « . Haﬂ . a 1 23.09 bubmuoreka [IOK
BIDKCHIE MATCPHATBHOM TOMIH 1O ’ https ://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [IpuHuMn otHocutensHOCTH ["anunes. 1) 25, 30.09 bu6nmuorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuuanbHble CUCTEMBI OTCYETA.
[TepBsriit 3akoH HproToHa

https ://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

bu6mmoreka [IOK

9 CYNepHo3UIIUU CHII. BTOpOI/IUSaKOH 1 2.10 https J/m.edsoo. ru/Ffoc3be8
Herotona myist MatepuaabHOM TOUKA
T i H

10 peruii 3akoH HproToHa mis 1(1) 4,7.10 BI/I6J'.II/IOTeKa HOK
MaTepUaJIbHBIX TOUEK https //m.edsoo.ru/ffOc3be8
3aKoH BceMupHOro tarotenus. Cumna

11 TspKecTH. [lepBast kocMuueckas 1 9.10 BEubmorexa IOK

P ' https ///m.edsoo0.ru/ff0c3d00
CKOPOCTh
Cuuia ynpyroctu. 3akoH ['yka. Bec bu6mumotexa LIOK

12 1(1 11, 14.10
Tena @) https //m.edsoo.ru/ffOc3e18
Cuna tpenus. Koaddunuent tpenusi.

13 Cuia cg 0 e(b(b . p e 1 16.10 bubnuoreka LIOK

113 COMPOTHBJICHUA TIPH ABIKCHHIH ' https ://m.edsoo.ru/ff0c3f76
TeJa B KUJKOCTH HJIH Ta3e
[TocTynarenbHO€ U BpalllATEIbLHOE

14 JBU>KEHHE a0COJIIOTHO TBEPIOTO Tea. 1(1) 18 21.10 bu6mmoteka [IOK
MowmeHT cunsl. [lneuo cuibl. YenoBus https ://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPIOIO Tena
Nmnynbsc MatepuanbHON TOYKH,

CHUCTEMbI MaTEPUATIbHBIX TOYEK. bubnuoreka LIOK

15 1 23.10
Nmmnynbe cuiibl. 3aKOH COXPAHEHHUS https ://m.edsoo.ru/ff0c43d6
umnynbca. PeakTuBHOE ABUKEHUE
PaboTa 1 MOIITHOCTH CHITHI.

16 Kunemnueckast sHeprust MaTepuanbHON 1(1) 25.10, bubnuotexa LIOK
ToukH. Teopema 00 U3MEHEHUHN 6.11 https ://m.edsoo.ru/ff0c4502
KAHETUYECKOW SHEPTUU

17 [TorenmuaneHas sHEprusl. 1 11.11 bu6morexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[loTeH1manbHas SHEPrHs ynpyro

1e pOpMUPOBAHHOH MPYKHHBI.
[NoTennmanbHas SHEprHs Tesa BOIU3N
IIOBEPXHOCTU 3eMIIN

https ://m.edsoo.ru/ff0c461a

18

[loreHuManpHble U HENOTEHIUATIbHBIE
cuibl. CBsA3b pabOTHI
HEMOTEHIIUATBHBIX CUJI C U3MEHEHHUEM
MEXaHUYEeCKOM IHEPTHH CUCTEMBI Tell.
3aKOH COXpaHEHHUS MEXAHUYECKOU
SHEPTUU

1)

13,18.11

bu6nmuorexka [IOK
https ///m.edsoo.ru/ff0c478c

19

Jlaboparopuas pabora
«HccnenoBanue CBs3U pabOThI CHITBI C
M3MCHEHHUEM MEXaHUYEeCKON SHEPruu
TeNa Ha MPUMEPE PaCTsDKCHHS
PE3MHOBOTO JKIyTa)

20.11

20

KonTponbHas pabota o teme
«Kunemaruka. JInHamuka. 3aKkOHbI
COXpaHCHUS B MEXaHUKE)

1(1)

22,2511

bu6nmmoreka [JOK
https ://m.edsoo.ru/ff0c4b74

21

OCHOBHBI€ OJI0KEHU I MOJIEKYJIIPHO-
KAUHETUYECKo Teopuu. bpoyHOBCKOE

neuxenue. Juddysus

27.11

bu6morexka [IOK
https ://m.edsoo.ru/ffOc4dc2

22

Xapakrep IBUKEHUS U
B3aMMOJICNCTBUSI YACTHI] BEIICCTRA.
Mopenu cTpoeHus ra3oB, KU IKOCTEN
W TBEPIBIX TET

1)

29.11
2.12

23

Macca monexyn. KonuuectBo
BenecTBa. [locrossnuas ABoraapo

24

TennoBoe paBHOBecue. Temnepatypa
u e€ nsmepenue. lllkana temneparyp

1(1)



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Llenscus

o5 Uneansusiii raz 8 MKT. OcHoBHOE 1 111 bubmuoreka IIOK
ypaBHeHue MKT https //m.edsoo.ru/ffOc4fde
AbGconroTHas TeMIieparypa Kak mMepa

26 CpeIHEeH KMHETUYECKON YHEePTUH 1(1) 13.16.12 bubmuoreka [IOK
JBMOKCHUS MOJICKYJ. Y paBHEHHE https ://m.edsoo.ru/ff0c511e
MenpeneeBa-Kianelipona

27 3akoH JlanpToHAa. ['a30BBIC 3aKOHBI 1 18.12
JlabopaTopHas pabota

28 «HccnenoBanne 3aBUCUMOCTH MEXKTY 1(1) 20,23.12
rapamMeTpamu COCTOSIHHS
pa3peKEHHOTO ra3a

29 M3onpoueccel B UACAIBHOM Ta3e U UX 1 2512 bubauoreka [IOK
rpaduuecKkoe MpeCTaBICHUE https ://m.edsoo.ru/ff0c570e
Buyrpennsist sneprus
TEPMOJMHAMUYCCKON CHCTEMBI U

30 criocoOs! e€ n3menenus. Komuectso 1(1) 27.12 bubnuoreka LIOK
TEIIOTHl U paboTa. BuyrpenHnsis 13.01 https ://m.edsoo.ru/ff0c5952
SHEPrusl OJHOATOMHOTO UJICAIbHOTO
rasa

bubnuoreka LIOK

31 Brpt Tenonepenatn 1 15, 17.01 https ://m.edsocI)-.I ru/ff0c5c36
VnenbHas TENIOEMKOCTh BEILIECTBA.

32 KonungectBo TennoTsl npu 1 20.01 BH6JTHOTeKa HOK

https ://m.edsoo.ru/ffOc5¢36
Ternonepeaaye. AauadbaTHbIil mpolecc

33 [lepBrlii 3aKOH TEPMOJAUHAMHUKH U €TO 1(1) 59 24.01 bubnuotexa LIOK
IPUMEHEHHE K H30IIPOIECCaM ’ https ://m.edsoo.ru/ff0c5efc

34 HeobOpaTumMocTs mporieccoB B 1 27.01 bubnuoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoi 3akoH
TEPMOJUHAMUKU

https ://m.edsoo.ru/ff0c6230

35 [punuun neticreus u KI1/] Tennosoit 1(1) 59 31.01 bu6nmuoreka [IOK
MaIlHbI https ://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KI1/] 1 3.02
37 DKoJIorHYecKue mpoodIeMbl 1(1) 57,02
TETIODHEPTETUKA
O6o0maronmii ypok «MomekynsapHas bubmuoreka [IOK
38 1 10.02
¢usrka. OCHOBBI TEPMOTUHAMUKI https //m.edsoo.ru/ff0c6938
KonTponwsHas paboTa o teme
bubmuoreka IIOK
. 12, 14.02
39 «Monekynsipaas ¢usznka. OCHOBBI 1) https 7/m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
[TapooGpa3oBaHue U KOHJEHCALIHSI. bubnuotexa LIOK
40 1 17.02
Hcnapenue u kunenue https //m.edsoo.ru/ff0c63h6
AOcComoTHAs 1 OTHOCHTEIIBHAS . LOK
. nOIMOTEKA
41 BJIAKHOCTb BO3/lyXa. HachlieHHBIH 1(2) 19, 21.02 https //m.edsoo. ru/Ff0c6AdS
nap
TBépnoe Teno. Kpucramnmueckue u
amop (¢HbIC TeTa. AHU30TPOIHS bubnuoreka LIOK
42 1 24.02
CBOMCTB KpucTa/uioB. JKuskue https //m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIE MaTepHaIIbI
[InaBiieHue u KpucCTaIIIM3AL K. EuG 1OK
nOIMOTEKA
43 VienbHas TEMI0TAa IIABJICHUS. 1) 26, 28.02 https J/m.edsoo. ru/ffOC6708
Cybmumanus
bubmuoreka [IOK
3.03
44 YpaBHEHUE TEMIIOBOTO OanaHca 1 https 7/m.eds00.ru/ff0c6820
45 DJIeKTpU3aLUS TN DICKTPUUCCKUN 1(1) 5 7.03 bubnuoreka LIOK

3apsz. [[Ba BuIa 3JIEKTPUUECKU X

https ://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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3apsiIoB

IIpoBOHMKH, AUDIIEKTPUKU U

bu6mmorexka [IOK

10.03
46 IIOJIYIIPOBOJAHMKH. 3aKOH COXPaHEHHUS 1 https #/m. edsoo.ru/ffoc6bee
AIEKTPUYECKOTO 3apsia
BzaumopeiicTBre 3apsa0B. 3akoH BuG 1OK
_ . nOIMoTeKa
47 Kymnona. ToueuHblit 371€KTPUYCCKU T 1) 12, 14.03 https J/m.edsoo.ru/fOc6ced
3apsin
Hanpsok€HHOCTB 3JIEKTPUYECKOTO
48 nojst. [IpuHiun cynepno3uuuu 1 17.03 bubnmoreka [IOK
3JIEKTPUYECKU X TToNel. JInHum ’ https ://m.edsoo.ru/ffOc6df2
HAIPSHKEHHOCTH
PaGora cui 31eKTpocTaTH4ecKoro Bu6 LOK
noIMoTeKa
4 T .P 11 19, 21.03
) HOIA. LIOTEHIAIL, TasHOCTh @) https //m.eds00.ru/ffOc6f00
MTOTCHIMAJIOB
[IpoBOAHUKN U JTUDIEKTPHUKHU B
50 POBOA 8 P 1 5 04 bubmuoreka [IOK
DJICKTPOCTATHACCKOM HOTTE. ' https //m.edsoo.ru/ff0c7018
Jlnsnekrpuyeckast MpOHUIIAEMOCTh
N bubmuoreka [IIOK
1 .K 1(1 4,7.04
° dneirpotukocts. Konercarop (1) 7.0 https //m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTB IJIOCKOTO
52 KOH eﬁcaTo a. DHEPrus 3apsHKCHHOTO 1 9.04 brbmorera [IOK
a pa- p P ' https //m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Ha60paT"0pHa;1 pabota "I/IsMepeime 1(1) 11 14.04
ANEKTPOEMKOCTH KOHJICHCATOpa
[TpyuHU M 1EWCTBUS U TPUMEHECHUE
54 KOH/IEHCAaTOPOB, KOMTUPOBAIBHOTO 1 2, 4.04

ammapara, CTpyHHOTO IIpUHTEpA.
DJeKTpocTaTuyeckas 3almTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMiieHHE HIEKTPOIpuOOpoB

55

DIIEKTpUUYECKUH TOK, YCIOBUS €T0
cyuiectBoBaHus. [1I0CTOSAHHBIN TOK.
Cuna Toka. Hanpsbxenue.
ConpotuBnenue. 3akoH OMa st
y4JacTKa [enu

7.04

56

[ocnenoBarensHOE, MapaIeNbHOE,
CMEIIIAHHOE COeIMHEHNUE
npoBoHUKOB. JlaboparopHas padoTa
«/3ydeHre CMEIAHHOTO COETUHEHUS
PE3UCTOPOBY

1)

0.5

9,11, 04

bu6mmoteka [JOK
https ://m.edsoo.ru/ffO0c74f0

57

PaboTa 1 MOIIIHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH J[>oynsa-Jlenna

14.04

bu6mmoreka [IOK
https ://m.edsoo.ru/ff0c7838

58

3axoH OMa 715 TOJIHOM (3aMKH yTOM )
anekrpuyeckoit nenu. Koporkoe
3aMmbIkaHue. JJabopaTtopHas paborta
«M3mepenne 3JIC ucrounnka Toka u
€ro BHYTPEHHETO COIPOTHBIICHHD)

1(1)

0.5

18,16.04

bu6moreka [IOK
https ://m.edsoo.ru/ffO0c7ae0

59

DJIEKTpOHHAs TPOBOJIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
COMPOTHUBJICHHUS METAIIJIOB OT
Temrieparypsl. CBEpXIpPOBOIMMOCTh

21.04

60

DJEKTPUYECKU I TOK B BAKyyME.
CBoiicTBa AJIEKTPOHHBIX MTYYKOB

1(1)

23,25.04

61

[TomyrpoBOgHUKH, X COOCTBEHHAS 1
MpUMecHasi IpoBoAUMOCTb. CBOMCTBA
p—n-nepexona. [lonynpoBOJHUKOBBIE
npuOopbI

28.04

bu6mmoreka [IOK
https ://m.edsoo.ru/ffO0c84ae
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DIIEeKTpUUYECKUH TOK B pacTBOpax

62 pacraBax dJIeKTPOIUTOB. 1(1) 30.04 bubnnoreka [IOK
DJIEKTPOJIUTHYECKAST TUCCOIAAITHS. 2.05 https ///m.edsoo.ru/ff0c82ba
DnexTponn3
DJIEKTPUUYECKU TOK B ra3ax.

63 CamocTosTeNnbHBIN 1 1 5.05 bubnmorexa [IOK
HECAMOCTOSTENIbHBIN pa3psaa. MosHus. ' https //m.edsoo.ru/ffOc84ae
[Inazma
DnekTpuyecKre npudopsl U

64 YCTPOKCTBA M UX MPAKTUYECKOE 1(1) 705 bubnuoreka LIOK
npumeHenue. [IpaBuia TeXHUKA ' https ://m.edsoo.ru/ff0c86fc
0€e30MmacHOCTH

65 O6o0mmarumi ypok 1 12.05 bubnmnoreka [IOK
«QNEKTPOJUHAMUKA ' https ://m.edsoo.ru/ff0c88be
KontponbsHas pabora no treme

66 «:‘)J'IeKl“pOCTaTI:IKa. [TocTosiHHBIH 1(1) 14,16.05 bubnunorexa [IOK
3JIeKTpudeckuii Tok. Toku B https ://m.edsoo.ru/ffOc8a8a
Pa3UYHBIX Cpeaax»

PesepBHblit ypok. KonTpoiabHas bubnuoreka LIOK

67 1 19.05
pabota o Teme "DneKTpoguHaMHuKa" https ://m.edsoo.ru/ff0c8c56
PezepBHbIi ypok. O000m@r0 M ypok bu6mmotexa LIOK

21,23.
68 o temam 10 kacca 1@ ,23.05 https //m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KNTIACC

KoumuyecTBo yacos DJIeKTPOHHBbIE

Ne ara uudg poBbie

Tema ypoka Konrtpoabhubie | IlpakTudeckue A op
n/m Bcero u3ydyeHusi | oOpazoBaTeJibHbIE

padoThI padoThI
pecypcebl

[MocTosiHHBIE MATHUTHI U UX

B3auMojieiicTBue. MarHuTHoE MoJe. bu6mmoreka [IOK

1 . 1 2.09
Bexrop MmarauTHON MHAYKIWU. JInHUM https://m.edso0.ru/ff0c9778
MAarHUTHOW MHIYKIIUH
MarnuTHoe 1oJjie TpOBOHHUKA C

) tokoM. OnBIT DpcTeaa. 1 c 6.09 bubmuoreka [IOK
BsaumozeiicTBre MPOBOHIKOB C T https ://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas pabota «3ydeHue bubnuotexa LIOK

3 1 1 9.09
MAarHUTHOTO TTOJISI KATYIIIKHA C TOKOM» https ://m.edsoo.ru/ff0c98fe
JleiicTBMEe MarHUTHOTO TOJIS Ha
MPOBOAHUK C TOKOM. Crita Ammepa.

4 JlaboparopHas pabora 1 1 19 13.00 bubnmoreka [IOK
«HccneqoBanue nercTBUS ) https ://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM )

JleficTBME MarHMTHOTO IOJIS Ha

5 JBUKYUIYIOCS 3aPSHKEHHYIO YaCTHUILY. 1 19.09 bubnuorexa [IOK
Cuna Jlopenna. PaboTa cuiibt ' https ://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomarHuTHas UHAyKus. [lotok

6 BeKTOpa MarHuTHOM uHAyKuuu. DJ1C 1 20, 23.09

WHJYKIUHU. 3aKOH AJIEKTPOMarHUTHOMN
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unnykiuu Dapanes

JlaboparopHas pabota
«HccnenoBanue siBIICHUS
AJIEKTPOMATHUTHON UHIYKIIHH

26.09

bu6mmoreka [IOK
https ://m.edsoo.ru/ff0cal50

NupyxtuBHOCTD. SIBIICHME
camonHaykiuu. 3 J{C caMOWHIyKITUH.
DHeprusi MArHUTHOTO TIOJISI KaT yIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIie

27,30.09

bu6mmoreka [IOK
https //m.edsoo.ru/ff0ca600

TexHuueckue ycTpoUCTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTBHI,
9JIEKTPOMATHUTBI, 3JICKTPOIBUTATEIID,
YCKOPHUTEIN 3JIEMEHTAPHBIX YACTHLI,
WHAYKIIUOHHA [1€Yb

3.10

10

O6o6upronmit ypok «MarHuTHOE
noJe. DJIEKTPOMarHUTHAST HHTYKIIHS»

4,7.10

bu6mmoreka [IOK
https //m.edsoo.ru/ff0cab82

11

KonTponbHas pabota o teme
«MargauTHOE 1oJIeE.
DJIEKTPOMarHUTHAsT MH TYKLIU S

10.10

bu6moTeka [IOK
https //m.edsoo.ru/ff0cad58

12

CB00Oo/IHBIE MEXaHHYECKUE
kosieOanus. ['apmMoHnveckue
KojieOaHus. YpaBHEHHE
rapMOHUYECKH X KOJIe OaHU .
[IpeBpaliuenue sHeprun

11, 14.10

bu6mmoreka [IOK
https ://m.edsoo.ru/ff0caf06

13

JlaGoparopHas paboTa
«HccnenoBanye 3aBUCUMOCTH
Mepuo/ia MalbIX KoJieOaHu i Tpy3a Ha
HUTH OT JJIMHBI HUTA U MacChl IPy3a»

17.10

14

Konebarenbusiit koHTYp. CBOOOIHBIE

18.21. 10

bu6mmoreka [IOK
https //m.edsoo.ru/ff0ch820
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OJICKTPOMATrHHUTHBIC KoJeOaHus B
HNACAIIBHOM KOJ1e0aTeIbHOM KOHTYpC.
Ananorus MCKAY MCXaHNYCCKNMU U
QJICKTPOMATrHU THBIMHA KOJICOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHHUA SHCPIUU B UACAIIBHOM
KoJIebaTeTIbHOM KOHTYpe

24.10

bu6moreka [IOK
https ://m.edsoo.ru/ffOch9c4

16

[IpencraBienne 0 3aTyXaro M X
konieOaHusX. BbIH yKIIeHHbBIE
MeXaHHYeCKHe Kojaeobanus. Pe3onanc.
BoiHyXIeHHBIE 2JIEKTPOMAarHUTHBIC
KoJieOaHus

25,10

bu6mmoreka [IOK
https //m.edsoo.ru/ffOcbhb86

17

IlepemenHbIit Tok. CHHYCOU TAbHBIN
MEepeMEHHbIM TOK. MOIITHOCTH
IIEPEMEHHOI0 TOKa. AMIUIUTYIHOE U
JICMCTBYIOLIIEE 3HAYEHUE CUJIbI TOKA U
HaIpsDKEHUS

7.11

bubmauoreka [IOK
https //m.edsoo.ru/ffOchd 34

18

Tpancdopmarop. [Iponssoactso,
nepejaya v noTpediaeHue
AJIEKTPUUYECKON SHEPTUU

11.11

19

VYCTpOolCTBO M TPaKTHYECKOE
MIPUMEHEHHE JIEKTPUYECKOTO 3BOHKA,
reHepaTropa IepeMEHHOTIO TOKa,
JIMHUA 3JIeKTpoIiepeaad

14.11

bu6mmoTeka [IOK
https //m.edsoo.ru/ff0cc324

20

OKOJIOTMYECKUE PUCKU TTPU
MIPOU3BOICTBE ANEKTPOIHEPTUH.
Kynbrypa nucnons3oBanus
3JIEKTPO3HEPIUU B TTOBCEIHEBHOMN
KU3HU

18.11



https://m.edsoo.ru/ff0cb9c4
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Mexanuueckue BOJHBI, YCIIOBHS
pacnpoctpanenus. [lepuoa. Cxopocts

bu6aunoreka [IOK

21 21.11
pactpoCTpaHEHUS U JUTMHA BOJIHBI. https ://m.edsoo.ru/ff0cca54
[Nomepeunbie U TPOIOILHBIE BOJHBI
3Byk. CKOpocTh 3ByKa. [ poMKOCTH bubnuoreka LIOK
22 25.11
3ByKa. Beicota Tona. TemMOp 3Byka https //m.edsoo.ru/ffOcccOc
DIIeKTPOMarHU THHIE BOJTHBI, HX
23 CBOMCTBa U ckopocTh. [llkana 28.11 bubmorera IOK
p ' ' https ://m.edsoo.ru/ffOccfe0
3JIEKTPOMAaTHUTHBIX BOJIH
[IpuHIUITBL paAUOCBSI3U U
24 TeJeBUICHUS. Pa3BuTHE CpeacTB 2.12
cBs3u. Pagnosioxanus
o5 KontponbHas padora «Konebanus u 519 bubnuoteka [IOK
BOJIHBD» ' https ://m.edsoo.ru/ffOcc6f8
[IpssMonmHEHOE pacpOoCTpaHEHUE
26 CBETAa B OJJHOPOJHOM Cpele. 9.12 bu6muorexka [IOK
Toueunslii ©CTOYHUK cBeTa. JIyd ' https ://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS
27 cera. [Toctpoenune n300paxeHMid B 12.12 bubmmorera [OK
' P p ’ https ://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3epKajie
[Ipennomnenue ceera. [lonHoe
28 BHYTpEeHHee oTpakeHue. [IpenenbHblil 16.12 bubmmnorexa [IOK
YTOJI IIOJIHOT'O BHYTPEHHETO ’ https ://m.edsoo.ru/ff0cd7f6
OTpaKCHHS
29 JlabGopaTtopHas pabota «3mepeHue 19.12 bubmuoreka [IOK
TOKa3aTesst MPEJIOMIICHHUS CTEKIIa ' https ://m.edsoo.ru/ff0cd67a
30 JIuu3el. [locTpoeHune n300pakeHHi B bubmmoreka [IOK
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nuH3e. DopMysa TOHKOU JIMH3BI.
YBenn4eHue JIMH3bI

https //m.edsoo.ru/ffOcdd 1e

JlaGoparopHas paboTa

31 «HUccenoBanue cCBOMCTB 23.12
M300paKeHUH B JMH3AX»

Hucniepcust cBeta. CI0KHBIN COCTaB

32 6enoro ceera. L{get. JlabopaTopHas 26.12
pabota «HaOmonenue nucnepcuu
CBETa»

33 Wnrep depennus crera. Judpaxums 13.01 bubnuotexa LIOK
ceera. Jludpakimonnas pemerka ' https://m.edsoo.ru/ffO0ced2?2
[Tonepe4HOCTh CBETOBBIX BOJIH. bubnuotexa LIOK

34 16.01
[onspuzanus cBera https ://m.edsoo.ru/ff0cf02e
OnTtuyeckue npubOpsl U yCTPOHCTBA U

35 pPHOOPEBL 1 YCTP 20.01
YCIIOBUS UX 0€3011aCHOTO MPUMEHEHHS
['paHUIIBI MPUMEHUMOCTH

36 Kaccuyec ko Mmexanuku. [loctynaTel 23.01 bubnuoreka [IOK
ClIeLUAIBEHOM Teopuu ' https ://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCHTENBHOCTH OTHOBPEMEHHOCTH.

37 3aMeqieHre BpEMEHN U COKPAILEHIE bromoreia [IOK

P P https //m.edsoo.ru/ff0cfa4?
JUTUHBI
DHEeprusi U UMITYITbC PETSTUBUCTCKOM
38 gacTuIbl. CBS3b MacChl C SHEPTUEH U 27.01 bubmmorexa [IOK
' p ' https ://m.edsoo.ru/ffOcfc68
UMITYIbCOM. DHEPTHs MOKOs
KonTponbhas pabota «OnTHKa.
. bubnuoteka [IOK
39 OcHOBBI clIeMaJIBHON TEOPUH 30.01 1

OTHOCHUTCIBHOCTH

https //m.edsoo.ru/ffOcf6f0
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®ortonsl. Popmyna [Inanka. DHeprus

bub6mauoreka [IOK

.02
40 Y UMITyIsC (GOoTOHA 30 https ://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE
a1 (boKp b 0 A AT 6.02 bu6moteka [IOK
TOSQPEKTA. LIHBITEL A. 1. | https ://m.edsoo.ru/ffOcffc4
CroiieToBa
3akoHbI (OTOD KTa. YpaBHEHHE
42 3 (?O (I)(igo q)g) 10.02 bu6mmoreka [IOK
MHIUTCHHA JULA (OTOS PeKTa. ' https //m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢porod dhoexra
JlaBnenue cBera. OnbiTel 1. H. Bu6 10K
. HOIMOTEKA
43 JleOeneBa. XuMu4eckoe JIeiicTBUE 13.02 https /m.edsoo. ru/Ff0d04a6
cBeTa
Texuuyeckue ycTpoiicTBa u
44 MPaKTHIECKOE TPUMEHCHHUE: 17.02
doTodneMeHT, (HOTOAATUHK,
coNHEeYHas 0aTapesi, CBETOH O
45 Pemenue 3a1a4 mo reme «3J1€MEHTHI 20.02 bubmauoreka [IOK
KBAHTOBOI OIITHKH) ' https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. O
46 p S J&; oM MEoH HI_’ITH 2400 bubnuoreka [IIOK
€3ep(OpAa MO paCCCAHMIO O-HACTHIL. ’ https //m.edsoo.ru/ff0d091a
[Inanerapnas Moaelb aTOMa
bu6mmoTeka [IOK
27.02
4t Hocrynater bopa https //m.edsoo.ru/ff0dOafa
M3nyuenue u nornomenre GoOTOHOB
48 i Hyl;{e €XxoJe aToMa ¢ OI{H((}:()) OBHA 3.03 Bubmiorera [IOK
PHTIEP . P ’ https //m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroil. Buasl cnexTpon
BonnoBele cBoiicTBa yacTULl. BOJHEI EuG OK
49 ne bpoina. KopnyckynsipHo-BOITHOBOM 6.03 nbsmorexa L

nyanu3M. ClloHTaHHOE U

https //m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JIYUCHUC

50

OTKpBITHE PAIMOAKTUBHOCTU. OTIBITHI

Pesepdopaa no onpenenenuo cocraBa

PaaOaKTHUBHOT'O U3Ty4YCHUSA

10.03

bu6mmoreka [IOK
https ://m.edsoo.ru/ff0d0fd2

51

CaoiictBa anbda-, 6era-, raMmma-
n3nydeHus. BiusHue
PaMOaKTUBHOCTH Ha )KUBBIC
OpraHU3MBbl

13.03

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3zotonsl. Anbda-pacna.
DJIEKTPOHHBIN M TTO3UTPOHHBIA OeTa-
pacnan. I'aMmma-u3inydeHune

17.03

bu6aunoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKIIOHOB B SiIpe.

S nepuble peakuunu. S nepHblil
peaxrop. [Ipobrnembl, mepCreKTUBHI,
SKOJIOTUYECKHUE aCIEeKThl SAECPHON
SHEPIreTUKU

20.03

bu6mmoreka [IOK
https //m.edsoo.ru/ff0d1356

54

DyeMeHTapHbIe YacTUIlbl. OTKpBITHE
MO3UTpOHA. MeTo bl HaOIII0ICHUSI U
pEruCTpaLMK JIEMEHTAPHBIX YaCTHII.
Kpymislii cron «® yHaaMeHTalbHbIE
B3auMojeicTBud. EqUHCTBO
(¢u3nYECKO KapTUHBI MUPa»

3.04

bub6auoreka [JOK
https //m.edsoo.ru/ff0d0e38

55

Bun 3sé3guoro neba. Co3pesaus,
HpKI/Ie 3Bé3,IIBI, IJIAHCThI, UX BUAUMOC
nBrokenne. ConHeyHas cucreMa

7.04

56

Comnnne. CoimeuHast aKTHBHOCT.
Hcrounuxk sneprun ComHila u 3BE37

10.04
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57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKHU. 3BE3/IbI ITIABHOM
nocienoBaTenbHoCcTU. BHyTpenHee
cTpoeHue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKACHUU U
sBosrrory CoJtHiia U 3BE3

14.04

58

Muneunsiii [1yre — Hama [Nanakruka.
Ilonoxenue u apmxenne ConHua B
lNamakruke. ['anmakruku. YEpHBbIE IBIPHI
B A7pax TaJlaKTUK

17.04

59

Bcenennas. Pazberanue rajakTuk.
Teopust bosb1oro B3psiBa.
PennkroBoe uznydyeHue.
Meraranakruka

21.04

60

Hepemennsie mpo6iieMbl aCTPOHOMUH

24.04

61

KonTponsHas paboTa «31eMeHTHI
aCTPOHOMMH U acTPOPUUKI»

28.04

62

O06o6matonmii ypok. Ponp pusuku u
ACTPOHOMHUM B SKOHOMHUYECKOM,
TEXHOJOTHYECKOM, COIMaJIbHON U
ATUYECKOU Cdepax AesITeTbHOCTH
YyeJioBeKa

1.05

63

O06obmaronmii ypok. Pons u mecto
(U3U KN ¥ aCTPOHOMUU B
COBPEMEHHOU HAayYHOU KapTUHE MUpPa

5.05

64

O06obuo Mt ypok. Ponb
¢u3rueckol Teopuu B GOpMUPOBAHUU
MpeACTaBICHUN O (PU3HICCKON
KapTHHE MUpa

8.05




O6o6upronmit ypok. Mecto
(bu3nuecKol KapTUHBI MEPA B 00IIEM

65 1 12.05
PNy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX [IPEICTABIECHUN O IPUPOJE

66 PesepBHBIl ypok. MarHUTHOE MOJIE. 1 15.05
DneKTpoMarHuTHas UH YK
PesepBHbIit ypok. OnTuka. OCHOBBI

67 CIELUaJIbHON TEOPUH 1 19.05
OTHOCHUTENBHOCTH
Pesepnbiii ypok. KBantoBas ¢usnka.

68 5 1 29 05 bu6moTteka [IOK

JICMCHTBI ACTPOHOMMH ’ https //m.edsoo.ru/ff0d1784
acTpo GU3uKu
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784










