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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOTO YPOBHS Ha ypPOBHE CpEAHETO OOIIero
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJOKEHHUW M TPEOOBAHUWIl K pe3ysbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyell HporpaMMmbl BOCIUTAHUSA U
KOHIIETIIIMK TIpernojiaBanusi ydyeObHoro npeamera «Dusnka» B 00pa3zoBaTeIbHBIX
OpraHu3alusIx Poccuniickon denepanun, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTeabHbIE MPOTPAMMBI.

Conmepxxanue mnporpamMmbl 1O (U3MKE HaIpaBlIeHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAyYyHOM KapTuHbl Mupa oOyvaromuxcs 10-11 kmaccoB mnpu
oOyueHuH ux ¢u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-AESATEIBHOCTHOIO
noaxoxaa. Ilporpamma mo ¢usuke coorBercTByeT TpedoBaHusiM OI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MNPEIMETHBIM W METANpPEIMETHBIM pPe3yJbTaTaM
oOyueHHus, a TaKXKE YUYUTHIBAET HEOOXOAMMOCTh pealu3alli MEXIPEIMETHBIX
CBsA3eM (PM3MKM C ECTECTBEHHO-HAyYHBbIMU YYEOHBIMU TIpeaAMeTaMu. B Hel
ONPENENSIIOTCA OCHOBHBIE LIENIM M3Y4YeHUs (PU3MKUA HAa YPOBHE CPEIHEro OOLIEro
0o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PM3HKHU: JINYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 0a30BOM ypOBHE).

[TporpamMMma 1o ¢pu3HKe BKIIOYAET:

e INIAHUPYEMbIE PE3YNIbTATHl OCBOEHUS Kypca (U3HKK Ha 0a30BOM ypOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI 10 TOJaM 00yUYEeHUS;

e coziepkaHue yueOHoro npeamera «@u3ukay 1o rojgaM o0yueHusl.

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHAX HPHUPOAbI, BBICTYIAas B
KauecTBe y4eOHOro MmpeameTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUi 00 okpy:xatouieM mupe. LlIkonbHbIN Kype PpU3uKH — cucTeMooOpa3yrouni
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3HUECKHUE 3aKOHBI
JIeKaT B OCHOBE IIPOIIECCOB M SIBJICHUM, H3ydyaeMbIX XUMHCH, OHOJIOTHEH,
dbu3udeckorr reorpadueid W acrpoHomuel. lcmomp3oBaHME W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHMM  ONpeAeNseT Xapakrep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTMM B cdepe HSHEpPreTUKH, TPaHCIOpTa, OCBOEHUS
KOCMOCA, TOJYYEHHUs HOBBIX MATEpUAJIOB C 3aJaHHBIMH CBOWCTBAMHM U JIPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaJd B (hOpMHpOBaHHE €CTECTBEHHO-
HAy4YHOU KapTUHBI MHpa oOydarouiuxcs, B (pOpMUpOBaHUE YMEHHI NPUMEHSTH
HAy4YHbI METOJI TO3HAHUS NP BHITIOJHEHUN UMHU YUEOHBIX UCCIIEIOBAHUN.

B ocHOBy kypca ¢u3Mku 18 YpOBHSI CpeaHero oOuiero oOpa3oBaHUs
MOJIOKEH psA WAEH, KOTOpPhIE MOYKHO pacCMaTpuBaTh KaK IPUHUUIBI €ro
ITOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISICTCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3/enoB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B coOTBeTCTBUM C HEW MaTepuan Kypca (U3HKU
o0bequHEH BOKPYr (U3MUECKMX Teopuid. Bemymmm B Kypce SBISICTCS
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzauus MNpeAnosiaraeéT HCHOJIb30BAHHUE
T'YMaHUTAPHOTO TOTCHIMATa (PU3NYECKON HAYKH, OCMBICICHUE CBS3U Pa3BUTHSA
¢u3uku ¢ pasBuTheM OOIECTBAa, a TakXke C  MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢Guzuku —mpeanosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYCCKUX TPIHIIOKCHUI
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcsi TMOCPEACTBOM BBEJCHUS DIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYXKICHUSI
po0JieM palOHAIBHOTO MPUPOAOIOIE30BAHUS U SKOJIOTHIECKON 0€30MaCHOCTH.

CrepXHEBBIMHU DJIEMEHTAMHU Kypca (U3WKH Ha YPOBHE CpPEIHEr0 OOIIero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpe MOCTPOCHHS (U3UUECKOM TEOpHUH, posii (QyHIaMEHTAIBHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIaAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHCAHHWS CCTCCTBEHHO-HAYYHBIX SIBJICHHA W
IIPOIICCCOB).

CucTeMHO-IeSTENHbHOCTHBIN TIOJIX0/I B Kypce (DU3UKHU peaTu3yeTcsi MPexe
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU AESITEIIBHOCTH O0Yy4YaroIUXCs.
Jlns  6a30BOro ypoBHA Kypca (U3MKA — 23TO HCHOJb30BAHUE  CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B TporpamMme 1o (pusuke oObeIMHEHBI B OOMIMH CIUCOK YUCHHYSCKHUX
MpaKkTUYECKUX paboT. BrigeneHne B ykazaHHOM TiepedHe JTabOpaTOPHBIX padoT,
NPOBOJUMBIX JUIS KOHTPOJS ©  OICHKH, OCYIICCTBISICTCS  YYaCTHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca UCXOAsl U3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHalleHust kabuHera @usuku. Ilpu »>TOoM obecneuynBaeTCsi OBJAJICHUE
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHHS, HCCIEIOBaHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

bonbimoe BHUMaHME yAENSETCS PEIICHUIO PACYETHBIX M KAaueCTBEHHBIX
3amad. [lpu 3TOM nms pacuy€THBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJadd C SIBHO
3a/1aHHOM (PU3UYECKOIN MOJIETIBIO, MTO3BOJISIONINE MPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pa3leia Kypca, TaK U WHTETpUpys 3HAHHUS U3
pasHbIX paszznenoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3aJlaHUS Ha
0OBsACHEHHE TMPOTEeKaHUsl (U3UYECKUX SIBJICHUM U TPOILIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroume BbhIOOpa (U3MYECKONM MOJEHM JUIsl CUTyalluu MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO x mMarepuanbHO-
TEXHHUYECKOMY OOECHEeUYeHHI0 y4yeOHOro mporecca ©0a30BbI YpOBEHb Kypca
(Gu3MKH Ha ypOBHE CpEeHEro o0IIero 00pa30BaHUs TOJKEH U3y4aThCs B yCIOBUSIX
NpeIMETHOrO0 KaOuWHeTa (U3MKU WM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOuHere (U3UKU TOIKHO OBITH
HeoOxoauMoe JaboparopHoe 00OpyAOBaHHME [UIsl BBINOJHEHMSI YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPAIMOHHOE
000pyIoBaHuE.

JeMoHcTpanimoHHoe o0OopynoBaHue (GOpMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAQJIBHON JOCTaTOYHOCTH W 00ECIeYMBAET TOCTAHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTpAlUN IS
WCCIICIOBAHMSI ~ M3YYaeMbIX  SBICHHM W  MPOLIECCOB, OMIHUPUYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE Il YUYEHHYECKUX MPAKTHUECKUX padoT
(dopMupyeTcss B BHJIE TEMaTHUYECKMX KOMILJIEKTOB U oOecreunBaeTcs B pacuére
OTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUICKTHI
nabopatopHOro 00OpYyIOBaHUSL JOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BUJIE LIMPPOBBIX JJAOOpATOPHil.

OCHOBHBIMM LIEJIAMH U3y4YeHUs (PU3UKU B 001IEM 00pa30BAHUHU SBJISFOTCS:

e popMHupoBaHME HHTEpeca M CTPEMJICHHS OOYyYarolmMXcsi K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJE MO3HaHUs U (POpMHUpOBaHUE
HCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHUSM;

 popMHUpOBaHNE HAYyYHOTO MUPOBO33PEHUSI KaK pe3yJibTaTa U3yuyeHHUs] OCHOB
CTpOeHUs MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e bopmupoBaHMEe yMEHU OOBACHATH SBJICHHUS C  HCIOJIH30BAaHHEM
bu3NYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e bopMupoBaHUEe TpEACTaBICHUNH O ponud (DU3UKK JUIS Pa3BUTHUA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTrkeHne STUX Ienei obecrednBacTCs PEIICHHEM CIEAYIOINUX 3a7ad B

npoiiecce U3y4eHus Kypca P3Nk Ha YpPOBHE CpeIHEro 0011ero oopa3oBaHus:



e MPUOOPETEHNE CUCTEMbI 3HAHUU 00 OOIUX (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSIX, BKIIOYAsl MEXAaHWKY, MOJEKYISPHYIO (HU3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U DJIIEMEHTHI acTPO(DH3UKH;

e popMUpOBaHWE yYMEHUH TPUMEHATH TCOPETUYECKUE 3HAHUSA  JJIA
OOBsSCHEHHUS (PU3NYECKUX SBICHUW B TIPUPOAE U IS TPHHITHS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢ OCBOGHHE CIIOCOOOB pEHICHUS pPa3jIMYHbIX 3aJad C SBHO 3aJlaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue GU3NYECKON MO, aIeKBaTHON YCIOBUSM 3a1auH;

e IOHMMAaHUE (PU3NUECKHX OCHOB W TPHUHITUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO
cpeay;

¢ OBJIQJICHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUSA W TPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalIN3a W HMHTEpIpeTanuu UHGOpMaIlii,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJYYEHHOTO pe3yJIbTaTa;

e CO3/IaHHUE YCIIOBUM [JIsl Pa3BUTUS YMEHUN MPOEKTHO-MUCCIIEA0BATEIHCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HeJIEJIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3MKE TEepeueHb JTabopaTOPHBIX U
MPAKTUYECKUX PA0OT SIBISETCS PEKOMEHIOBAHHBIM, YYHUTENh JEJIacT BBIOOD
MPOBEACHHS J1a0OPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHIAWBHAYATbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MIO3HAHUSA

®dusnka — Hayka o mpupone. HaydHble METOIBI NMO3HAHMS OKPYKAOLIETO
mupa. Ponp dSkcnmepuMeHTa M TEOpMHM B IPOLECCE ITO3HAHUSA IIPUPOJBI.
DKCIepUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SIBICHUW W TpoleccoB. HaydHble THMOTE3bI.
du3nvecKknue 3aKOHBI U TEOPHH. |'paHHIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb u MecTto Qu3uku B GOpMUPOBAHMU COBPEMEHHON Hay4HOW KapTUHBI
MHPA, B IPAKTUYECKOU EATENBHOCTH JOJEH.

Jlemoncmpayuu

AHanoroBble U UU(PPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABuKeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOTO JBHKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpocTh (CpemHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOPEHHUE MaTepuaJbHOM TOUYKHM, MX MPOEKIMU Ha OCU CHCTEMBI KOOpIWHAT.
CroxeHue nepeMenieHnil U CJI0)KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsSMOJIMHEHOE nBmKeHue. I 'paduxu
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U I[EepEeMEIICHUs
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE nageHue. Y CKopeHrue CBOOOHOTO NaieHus.

KpuBonuHeitHoe  ABWXeHHWE. [IBM)KEHHWE  MATEpUAIBHOW  TOYKH  TI0
OKPYHOCTH C IIOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAS
ckopocTh. [lepuoa u yactora obpaiienus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBH)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeJayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTFOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeobpazoBanue IBMKEHUHN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yXe U B pa3pekeHHOM ITPOCTPAHCTRE.

Habnronenue aBuxeHUs: Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

Hanpagiienue CkopocTy Npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, 1abopamopuvie padbomol

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C UEIbI) ONMPEAECICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY NYTAMH, MNPOWUJICHHBIMUA TEIOM 3a
NOCJEN0BATEbHBIE PABHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue NBrxeHUs Teia, OpOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocutensbHOCcTH  l'anmmnes.  IlepBeiii  3akoH  Hbrotona.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunmun cynepnosunuu cwi. Bropoit 3akon HeroToHa
IUIsl MaTepuaIbHOM TOUKU. TpeTuit 3akoH HproToOHA 1Sl MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoybxeHus1, kauenus ). Cuna tpenusi. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cujia TpeHus nokos. KoadduimeHnt tpeHusl.
Cuna conpoTUBIICHUS MPU IBWKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpameHus. llnedo cumnel. YcnoBud
paBHOBECUS TBEPIOIO TEIIA.

TexHuueckue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHUE: NOAIIUITHUKH,
JIBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuu.

CpaBHeHME MacC B3aMMOACHCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JI€(OPMAIIUH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBeCHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenue nBMxeHus OpycKa o HAKIOHHOW MIIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HHMKAIONIMX B MPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAIlCHHUS.

Tema 3. 3aKoHbl cOXpanHeHUus 6 MeXAHUKE

Nmiynbc MaTepuaibHOM TOYKHM (Teda), CUCTEMbl MaTE€pUATbHBIX TOYEK.
NMnynbec cHbl U1 U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPAHEHHSI HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckasi sHeprusi MarepuaibHOW TOuku. Teopema 00 HU3MEHEHUU
KUHETUYECKOU SHEPTUU.

ITorennuanbHas DHEPIusl. ITorennuanbHas SHEprus YIIPYTO
nedhopMupoBaHHON  TpyxkuHBL.  [loTeHImanpHast 2Heprusi Teina  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loreHnuanbHple W HENOTCHUUAJIBHBIE  CHUIJIBIL. CBsizb  paboOTHI
HEMOTEHIHAIBHBIX CHUJ C W3MECHEHUEM MEXAHMYECKOW SHEPTHUU CUCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckue yCTpOWCTBA M IPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[lepexon mOTEHIIUATBEHOM YHEPTUN B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3yyenue abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBA3U pabOTHI CUIIBI ¢ M3MEHEHUEM MEXaHUYEeCKOW IHepruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKI'yTa.

Paznen 3. MoJiekyasipHas Gpu3uKa U TEPMOJUHAMUKA

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapakrep ABIKCHHUS U
B3aUMOJICMCTBUSL YacTULl BemecTBa. Moaenu CTpPOEHHsI Ta30B, JXKHAKOCTEN U
TBEPJIBIX TEJT U OOBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeliei. Macca u
pa3zMepsl MoJiekyil. KonnuectBo BemectBa. [Toctositnaas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. Illkana temmneparyp
[enscus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KMHETUYECKOM TEOpUM HJCaTbHOTrO raza. AOCONIOTHAs TeMIeparypa Kak mepa
CpeAHEN KWHETHUYECKON SHEPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akon JlanbToHa. M3omponiecchl B Ua€aIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHHE M30MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BellecTBa, (ororpaduun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.

OmnbiThl 0 AUGGY3UN KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogensb ombita LlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Monenb, WuTroCcTpUpyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUS HACAIBHOTO rasa,
M30IPOLIECCHI.

Yuenuueckuu skcnepumenm, nabopamopvie pabomul

OmnpeneneHne Macchl BO3/AyXa B KJIIACCHOM KOMHAT€ Ha OCHOBE U3MEpPEHUM
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY TapaMeTpaMH COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. OcHosbvl mepmoOuUHAMUKU

TepMmoanHamuueckass cucreMa. BHyTpeHHsIs dHEpruss TEpMOJUHAMUYECKOU
CUCTEMBI U cioco0bI €€ n3meHenus. KonmnuecTBo TernoTel U padboTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  raza. Buasl  Temionepenayu:
TETJIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYeHHE. Y IeabHas TeIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonsitue 006 aauabatHoM tmporecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHue TepBOro 3akoHa TEPMOJUHAMHUKH K H3ompoleccam. ['paduueckas
WHTEpIpeTaus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatumocTh TpoOIecCOB B MPHUPO/IE.

TennoBbie MamMHbL. [IpUHIUIIBI AEWCTBUS TEIJIOBBIX MAILIMH.
[IpeoOpa3zoBanusi >HEprUM B TEIUIOBBIX MammmHaX. KoadduimeHnt mnoae3Horo
nevictBust TerioBod MamuHbl. [lukn KapHo u ero kospduumMeHT Moie3HOoro
JNEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbl TETUIOIHEPT€TUKH.



TexHu4eckrue yCTpPOMCTBA M TMPAKTUYECKOE IIPUMEHEHHE: JIBUTATENb
BHYTPEHHETO CrOpaHus, OLITOBOM XOJOAMIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOKu 3 OYTBUIKM TOJ JCHMCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue 3(dupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTPALINS).

W3meHeHne BHYTPEHHEHN 23HEPTrUM (TEMIIepaTyphl) Teja MpH TeIuionepeaade.

OneiT MO anuabaTHOMY paCIIUPEHHUIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPECHHETO CrOpPaHUsl, PEaKTHBHOTO
JIBUTATEIIA.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Aepecammusie cocmoanusn eeuiecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenure u kuneHue. AOCONMIOTHAS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3ayxa. HacklmeHHbl map. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATYPhl KUTICHUS OT AaBICHUS.

TBépnoe Teno. Kpucramnmuueckue u amop@Hbie Tea. AHU30TPONHS CBONCTB
kpuctamioB. Kuakue kpuctamibl. CoBpeMeHHbIE MaTepuaibl. IlnaBneHue u
KpUCTaJUIU3anus. Y ieJibHas TerjoTa miasieHus. Cyomumanusi.

YpaBHeHue TeniaoBoro Oanaxca.

TexHHYeCcKre YCTPOWCTBA W TPAKTUUECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUM TOIYyUYCHHUS COBPEMEHHBIX MaTEpHUajoB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MMApOB.

Kunenuve npu noHUKEHHOM JaBJICHUMU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenne HarpeBaHus ¥ MIaBJIeHUSI KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpauus KpucTasioB.

Yuenuuecxuii sxcnepumenm, 1abopamopivie pabomoi

N3MepeHne 0OTHOCUTENIBHOM BIIA)KHOCTH BO3/1yXa.

Pa3znen 4. DnekTpoauHAMUKA
Tema 1. dnekmpocmamuka
DnekTpu3anmsl Tel. ODJEKTpUUECKHil 3apsia. JlBa BuIa JJIEKTPUUYECKHUX
3apAnoB. IIpOBOOHUKH, OUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apanoB. 3akoH KynoHa. ToueuHblil 3JIEKTPUYECKHI 3apsia.
Onextpuyeckoe nose. Hanpspk€HHOCTD anekTpudeckoro mostst. IpuHnun



CYyHEPHO3ULINH DNEKTPUUYECKUX Tosie. JIMHMKM HanpsEHHOCTU SJIEKTPUYECKOTO
HOJISL.

PaGora cun  anekrpocratrmueckoro  mosst.  Ilotenmuman.  PasHocTh
NOTEHUUANOB. [IpOBOAHUMKM M JAUDJIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
ANEKTPOMETP, DSJEKTPOCTAaTHUYECKash 3alluTa, 3a3€MIICHHE JJIEKTPOIPUOOpPOB,
KOHJICHCATOp, KONMPOBAJIBHBIN anmnapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ IPUHLIUII AEHCTBUS DIEKTPOMETPA.

B3auMozencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

IIpOBOIHUKH B 3JIEKTPOCTATHUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUUECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTOpa OT IUIOLIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U IUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEHCATOoPa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 3nekmpuyeckuit mok. Toku ¢ paznuunsix cpeoax

DJIEKTPUYECKUIT TOK. YCJOBUS CYIIECTBOBAHMS JJIEKTPHUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma Jy1st ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIICHUE. Y IEIBHOE CONPOTUBIIEHUE BELIECTBA.
ITocnenoBarenbHOE, apaJIEIbHOE, CMEIAHHOE COEIUHEHUE IIPOBOJHUKOB.

PaGora osnektpudeckoro Toka. 3akoH Jlkoyns—Jlenma. MoiHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYIIAs CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA.
3akoH OMa 17151 TOJTHOM (3aMKHYTOM) 2yieKTpudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

OJIEKTpOHHAasT ~ IPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DnexkTpudecKnil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpoBOOHUKH. CobOcTBeHHas 151 MPUMECHAST  MPOBOJUMOCTD
moTynpoBofHUKOB. CBoiicTBa p—N-niepexonaa. [1oaynpoBoHUKOBBIE TPUOOPHI.

OJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS] JUCCOLMALMS. DIEKTPOIIH3.



DJIeKTpUYeCKH TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTENbHBIN
pa3psan. Monuus. [Inazma.

TexHUYecKue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJILTMETpP, PEOCTaT, HCTOYHUKUA TOKA, »dJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN THOJ,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN N0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSKEHHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS [UIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOLIAM TOTIEPEYHOr0 CEUEHUS U MaTepuaa.

CMmeliaHHOE COeTMHEHNE TPOBOAHUKOB.

[Ipsmoe wu3MepeHue dSIeKTpoABMKYHIEH cuibl. KopoTkoe 3aMblkaHne
raJIbBAHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE AJIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IPOBOAMMOCTB BO3yXaA.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

M3y4yeHne CMEIIaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenue snektponusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMM MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUWE, HAay4yHbId (aKT, rumoresa, (uanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJCIMPOBAHHUE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napabona, runepbosia, uxX rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe NBHXKEHHE B KUBOW mpupoae, Audy3us, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BBl TEIJIONEpPEIaUH, TEIIOBOE PaBHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B KUBOIM IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MacCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, KUIAKOCTEU U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJEKTPOJIUTUYECKAS IAUCCOLMALINS,
rajbBaHHKA.

I'eoepaghus: BIaxXxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIIOIB30BAHUEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIUITHUKH, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), ABUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YHCJIE HaHOMATEpHaJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIH IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC puOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.



INVIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUSA HNPOI'PAMMBI 110
OU3UKE HA YPOBHE CPE/IHET'O OBILIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «Pu3nuka» Ha YpPOBHE CpPEIHEro OOIIero
obOpazoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYarolmuXcsi PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PaCIIMPEHUE >KU3HEHHOTO
OTBITA U OMbBITA ACATEILHOCTA B MPOIIECCE peain3alliid OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATENBHOU IESITENbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;ka1aHCcKOro BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00yJarONIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOr0O OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TyMaHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBLHOCTh B MHTEpPECaxX TI'PakIaHCKOTO
o011ecTBa, y4acTBOBAaTh B CAMOYIPABJICHUH B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aUMOJICUCTBOBATH C COI[MATIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C
X QYHKITUSIMA U Ha3HAYCHUCM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOU rpaXJaHCKON WJICHTUYHOCTH,
MaTpuOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTU YYEHOI0;

OCO3HAaHHE JUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3¢TEeTHYECKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKJIIOUAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucymero Gpusnueckon Hayke;



5) Tpya0BOro BOCIIMTAHUA:

UHTEpEC K pa3nuyHbiM chepam NpoPecCHOHANBHON NeATEeIbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymier mpo¢eCCuu M peaanu30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPA30BaHUIO B 00JIACTH
(U3MKHM Ha IPOTSKEHUU BCEW KU3HU;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

C()OPMUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE IJI0OAIBHOTO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCHUCTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

pacuIMpeHHe OMbITa JEATEIbHOCTH SKOJOTMYECKOM HaIpaBJIECHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 QUBHUKE;

7) HEeHHOCTH HAYYHOT0 TO3HAHMS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydyeHus (U3MKKM  OCYIIECTBISATH IPOEKTHYIDO M HCCIEA0BATENbCKYIO
NEeATENbHOCTh HHIMBHUIYaIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHMBeEPCAJIbHBIE YUeOHbIE 1eHCTBUS
ba3zoBble jornueckue AecTBUA:
caMOCTOSITeIbHO  (OpPMYJIIMPOBaTh M aKTyallU3UpOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAEIATh LENU ASATEIBHOCTH, 3aJaBaTh MAPAMETPBl U KPUTEPUU HX
JTOCTHKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM UM MPOTUBOPEYMS B  PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ Y4€TOM aHalM3a MMEIOMUXCS
MATEPUAIIBHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIIM, OIIEHUBATh PUCKH MOCIEACTBUMN ESITEIbHOCTH;
KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCJIOBHUSAX  PeaJbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
BbasoBble ucciaenoBare/ibCKkue 1eMCTBUSA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMHA U METOJIAMHU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelIeHusl 3a/iady (U3MYECKOTO COJEpN aHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B [TO3HAHMSI;

BIAJCTh BHWJIAMH JEATCILHOCTH 110 TIOJYyYEHHUIO HOBOTO 3HAHWS, €ro
UHTEPIpETAlli, NPeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUN yUIeOHBIX TPOCKTOB B 00J1acTH (PU3UKH;

BBISIBIIATh TIPUIMHHO-CIICACTBEHHBIC CBSI3M WM aKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHl HJIsl J10Ka3aTelbCTBa
CBOUX YTBEPXKICHUM, 3aaBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBAaTh TIOJNYYCHHBIE B XOJAE PpEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATHh N3MECHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBbIE 3aJaud B 0OOpa30BaTEIbHOMU
JESATETHLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKH;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsSIM, OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWUA 10 (U3MKE B MPAKTHYECKYIO 00JacTh
KU3HEICATCITLHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTe;

BBIJIBUTATh HOBBIE HJICU, TIPEJIaraTh OPUTUHAIILHBIE TOXOIbl U PEIICHUS;

CTaBUTH TIPOOJIEMBI U 3a]1a4H, TOTYCKAIONTUE AIbTEPHATHBHBIC PEIICHU.

Pa6ora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJy4YeHHs] MHPOpMauu (HU3UIECKOTO COJEPKAHUS U3
MUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IIOUCK, aHAJU3,
CUCTEMATH3AIMI0 U WHTEPIPETali0 WHOOpPMAIMU Pa3IWYHBIX BUAOB U (popMm
MIPEICTABIICHHS;

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITUH;

UCIIOJIb30BaTh  CPEICTBA  HMH(POPMAIMOHHBIX W KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUN B PEIICHWU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHWM SProOHOMHKH, TEXHHUKH OE€30MacHOCTH,
TUTHCHBI, pPECypcocOepeXeHHUs, TPaBOBBIX HM OTHYECKMX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30TTaCHOCTH;

co37aBaTh TEKCThI (PU3MUECKOTO COJEPKaHMUs B Pa3IMYHBIX (opmaTtax ¢
y4€TOM Ha3zHaueHUs HHPOPMAIIMH U 1IETIEBON ayAUTOPUH, BRIOUPAsi ONTUMATHHYIO
dbopMy npeacTaBIeHUS U BU3yaJIn3aIliu.

KoMMyHHKAaTHBHBIE YHHBEPCaJIbHbIC y4eOHbIE JCHCTBHSA:
OCYUIECTBJISTh OOIIEHHWE Ha Yypokax (HU3MKM U BO BHE-ypOUYHOMU
JESITEIbHOCTH;



pacrno3HaBaThb IMPEANOCBUIKM  KOHQUIMKTHBIX CHUTyalldii M  CMsIr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U HCIIOJIb30BaTh IIPEUMYIECTBA KOMAHIHON U WHIWMBHUIYyaJIbHOU
paboThI;

BBIOMPATh TEMATHKYy M METOJbl COBMECTHBIX JEUCTBHM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEM KaXIOr0 YieHa KOJJICKTHBA,

IPUHUMATh [EJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ IOCTUIKEHHUIO: COCTaBIATh IUIaH JACUCTBUM,
pacupenensiaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3ylbTaThl
COBMECTHO pabOTBHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIANAa M KaXJAOr0 y4YaCTHHKAa KOMaHABl B
oO1IMii pe3ynbTaT o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HIEHU C TO3WLUUNA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIE NelCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3NMKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, MJIaH BBITOJIHEHUS IPAKTUYECKON paboThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUM;

JIaBaTh OILIEHKY HOBBIM CUTYalIHSIM;

pacuMpsTh paMKH y4eOHOIro IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUM;

JienaTb OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTth Ha ceds
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYIULIMU B 00JacTu
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBI YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII MHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAallUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th HABBIKAMM  TIO3HABATEIbHON  peQuieKcCMM Kak  OCO3HaHHUS
COBEPIIAEMbIX JIEUCTBHM M MBICIUTENbHBIX IIPOLECCOB, UX pE3YyJIbTaTOB H
OCHOBaHHI;



UCTIONIb30BaTh MPUEMBI pediieKcruu Ui OIICHKU CHTYaIH, BIOOpa BEPHOTO
pEIICHNUS;

YMETh OIEHWBATh PUCKHA M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 WX
CHIDKCHUIO;

IPUHUMATh MOTHBBI M apTyMEHTHl JAPYTUX TPH aHaIu3e pe3yIbTaToOB
NEeSTETbHOCTH;

IPUHUMATH CeOs, TOHUMAasi CBOM HEJOCTATKH M TOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apPTyMEHTHI JAPYTHX TPH aHaJu3€ pe3yiIbTaToB
NEeSTETbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpoiiecce noCTHKEHHSI TUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOrPaMMBbl
no Qu3MKe s YpPOBHS CpeaHero ooOiiero oOpa3oBaHUs y OO0y4Yaromuxcs
COBEPILICHCTBYETCSA AMOITMOHAJIbHBIN UHTEJIEKT, PEANoIararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE IMOIIMOHATHHOE
COCTOSIHUE, BUJICTh HANPABIIECHUS Pa3BUTHS COOCTBEHHON IMOIIMOHATIBLHOMN cdephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aJalTUPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOUAIOIICH CTPEMIICHUE K JOCTHKCHUIO TEIH U
ycrexy, ONTUMHU3M, WHUIUMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOXKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHEC
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K konmy obyuenus B 10 kjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YyJAIOITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MeCTO (PU3UKU B (popMHpOBaHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETeH:
MaTepuaibHas TOYKa, MHEPIMaIbHas CUCTeMa OTCUYETa, aOCOIIOTHO TBEPOE TEIO,
UICATbHBIN Ta3, MOACIH CTPOCHUS ra30B, KUIAKOCTEH M TBEPABIX TEJ, TOYCUYHBIH
ANEKTPUUECKUH 3apsij] IpU perieHur GU3NIeCcKUX 3a/1ay;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
JJIEKTPOJAMHAMUKHM:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MIPSAMOJIMHEHHOE
JIBWKEHUE, CBOOOJHOE TMAaJIeHUE TeJl, JBMKEHHE II0 OKPYXHOCTH, HWHEPIIHS,
B3auMojIeiicTBUE Ten, Auhdy3usi, OPOYHOBCKOE ABMKEHUE, CTPOCHUE KHUIKOCTEH
U TBEPHBIX TeJ, U3MEHEHHE 00bEMa TN MPU HArPEBaHUU (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUsA, IUIABJICHUE, KPUCTAJUIM3AalMs, KUIICHUE,
BJI&JXHOCTB BO3/1yXa, IIOBBILICHUE JABJICHUS Ia3a IIPU €r0 HAarpEBaHUU B 3aKPBITOM
cocyZle, CBf3b MEXKIY [apaMeTpaMHd COCTOSIHMS Tra3a B  M3O0IPOLECCax,
ANEKTpU3ALMs TEJl, B3aUMOJCHCTBUE 3aPsJIOB;

OINKCHIBATh MEXAHUYECKOE JBHWKEHHE, HCIONb3Yysd (PU3UUECKHE BEIUYUHBL:
KOOpAMHATa, IyTh, I[EPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
VMMITYJIbC T€JIa, KUHETUYECKask SHEPrus, NMOTEHUHUAIbHAS JHEPIUs, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OINWUCAaHWU MPaBUIBHO TPAKTOBAThH
(U3NYECKUI CMBICT HCIOJBb3YEMBIX BEIMYMH, UX OOO3HAUEHUS U EIUHUIIBL,
HAXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS,
UCIIONB3ysl (DU3MYECKUE BEIMYMHBL: [JaBJIEHUE Trasza, TeMIeparypa, CpeIHss
KMHETUYECKash YHEPTUSI XaOTUYECKOTO NIBMKEHUS MOJEKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss »Heprus, paboTa rasa,
KO(pOUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JABUTaTeisl; MpPU OMHCAHUU
MPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HCIHOJIb3YEMbIX BEJIMYMH, UX
0003HAUEHUsS W E€JUHULbI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOUIME JTAHHYIO
(GU3HUECKYI0 BEIMUMHY C JPYTUMHU BETUYHHAM;

ONMCBHIBATH U3YUYECHHBIEC HIIEKTPUUECKUE CBOWCTBA BEILECTBA U DJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3NYECKUE BEJIMUYMHBI: JIEKTPUUECKUN 3apsil,
AIEKTPUYECKOE T0JIE, HANPSKEHHOCTD IO, TOTEHINAJ, PA3HOCTh MOTEHIUAJIOB,;
Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMBIX
BEITMYMH, MX OOO3HAYCHUS] W EIUHUIIBI; YKa3biBaTh (DOPMYJIBI, CBSI3bIBAIOIINC
JTaHHYI0 GU3UYECKYI0 BETUYUHY C IPYTUMH BEIHUYNHAMY,

aHANM3UPOBaTh (PU3UYECKHUE MPOIIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U NPUHIMIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsr HeroToHa,
3aKOH COXPAHCHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHHsS HMITYJIbCa,
MNPUHIUIT CYNEPIIO3ULIUNA CUJI, NMPUHUWAN PABHONPABUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHUS BELIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPTUU TEIUIOBOIO JBUKEHHS MOJIEKYII C
a0COJIFOTHON TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiaa, 3aKkoH KylloHa, mpu 3TOM pa3nnyars CIOBECHYIO



(OopMyJIMPOBKY 3aKOHA, €r0 MATEMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHMLIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLMUIIBI JEHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30IIaCHOTO MCIOJb30BaHUS B
IIOBCEIHEBHOM JKN3HH;

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
IIPOLIECCOB C HCIIOJB30BAHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHHI, MpPU 3TOM
(GopMmynupoBate mnpoOiemy/3ajadyy M THUIOTE3y Y4YEOHOrO  HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOpYAOBaHHWS, MPOBOAMUTH OMNBIT U
(opMyIUpPOBATH BHIBOJIBI;

OCYILIECTBIIATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIUYHH, IPU
ATOM BBIOMpAaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHS U HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH NOTPEIIHOCTEN U3MEPEHN;

UCCJENOBATh  3aBHCHUMOCTH  MEXIy  (U3MYECKUMU  BEJIMYMHAMU  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(ukcHupoBaTh pe3yibTaThl IMOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BUJI€ TaOJIUI U TPapUKOB, 1€JaTh BHIBOBI 10 pe3yJIbTaTaM UCCIIEI0OBAHUS;

co0ro1aTh MpaBuia 0€30MacHOTO TpyJa MpHU MPOBEJCHUHM UCCIEIOBAaHUM B
paMKax y4eOHOro OSKCIEpPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW W MPOEKTHOU
NEeSATEIbHOCTH C HMCMOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JTAOOPATOPHOIO
000py1OBaHUS;

pemaTrh pacuéTHbIE 3a7a4d C SBHO 3aJlaHHOW (DU3UYECKON MOJEIbIO,
UCIIONB3Ysl (PU3UUECKUE 3aKOHBI U MPUHLINIIBI, HA OCHOBE aHaIM3a yCJIOBUA 33a4H
BbIOMpATh (PU3UYECKYI0 MOAEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HE0OXoAMMBbIE NJisi €€ PEelIeHHs, TPOBOJUTh PAacUEThl M OLIEHUBATH PEaJTbHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NUECKOI BEINYUHBL;

penaTh KaueCTBEHHbIE 3a/1a4: BBICTPAUBATh JJOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXKIEHUN C OMOpOM Ha H3yYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3uYeCKue IBIICHUS,

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJOTUU VISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIUN
U TIpeJICTaBlIeHUs] Y4eOHOM U HAYyYHO-TIOMYJIIpHON MHGOpPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIyYaeMyto HH(OPMALINIO;

OPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE TMPOILIECCOB OKPYXKAIOLIEro MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCII0JIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3MKe B MOBCEIHEBHOM KU3HU
Uit obecniedeHus: 6e30MacHOCTH MpU OOpaIIeHUH ¢ MPUOOPaMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOMIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPElIE;

paboTaTh B TpYINNE C BBIIOJHEHUEM pPa3IMYHBIX COIMAIBHBIX PpOJIEH,
IUTAaHUPOBATh PabOTy TPYMIbL, PAUOHAIBHO paCHpeNeNsiTh OO0SI3aHHOCTU U
IJIAHUPOBATH JIECSITEIBHOCTh B HECTAHIAPTHBIX CUTYalHsIX, aJICKBAaTHO OLIEHUBATh
BKJIQJT K&KJIOTO M3 YYaCTHUKOB T'PYIIHI B pEIICHUE pacCMaTPUBAEMOM TTPOOIICMBI.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIIACC
KoauuecTBO yacon JJIeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (uudposBbIie)
Nen/m Kontpoasnsie | IlpakTuyeckue
NMPOrpamMMbIl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTsI
pecypchl
Pazgen 1. ®PU3UKA U METO/Ibl HAYYHOI'O TIO3HAHUSA
buotnuoreka LIOK
1.1 o 2
HN3WKa U METOAbl HAYUYHOI'O ITO3HAHUA https//medsooru/7f41bf72
Utoro no pazaeny 2
Pazngen 2. MEXAHUKA
bubmuoreka LIOK
2.1 K 5
AHENaTIIA https://m.edsoo0.ru/7f41bf72
29 Jlunamika 7 Bbutnuoreka LIOK
https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
2.3 3 6 1 1
AKOHBL COXPATICHITT B MEXATHIE https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHUECKOM 9 1 bubnmnorexa [HOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
Bbutnuoreka LIOK
3.2 O 10 1
CHOBBL TEPMOHHAMIIH https://m.edso0o0.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEILIECTBA. 5 bubnmorexa [JOK

dazoBbIe nepexoabl

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



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

Hroro no paszneny

24

Pasznen 4. DJIEKTPOANHAMMUKA

bubnnorexa [IOK
4.1 1
IIEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTossHHBIN 3neKTpUYecKUd TOK. TOkH B 12 bub6nmnorexa [JOK
' Pa3IUUHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazaeny 22
PeszepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




ITOYPOYHOE IINTIAHUPOBAHHUE

10 KJIIACC
Koan4yecTBo yacoB JIeKTPOHHbIE

Ne Hara nudposbie

Tema ypoka KonTpoJbHble IpakTHyeckue
n/n Bcero u3ydyenusi | oOpazoBaTejbHbIE

padoTsI padoTsI
pecypcenl

du3znKa — HayKa O IPUPO/IE.

1 H 4 pHpoa 1 Bubmnnoreka [IOK

ay4dHbI€ METOJbI TTO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPYKaIoIIero MUpa
Ponb u mecTo Gpusuku B

5 (hOpMUPOBaHUU COBpEMEHHOU 1 Bbubnuoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKON A TETbHOCTH JIIOAeH
MexaHnueckoe IBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHHUIECKOTO 1 bubmuoreka [IOK
nswkeHus. [lepemernienue, cKkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIpsAMONUHEIHOE 1 Bbubnuoreka [JOK
JIBMOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOJIMHENHOE 1 Bbubaunoreka [IOK
JIBHOKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoHOE TIaziecHne. Y CKOpEHHE 1 bubnuoreka HOK
CBOOOTHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpusonuHneiiHoe nBUXKEHHE.

7 JBrkeHne mMaTepuaibHONM TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Ipunnun otHOcuTensHOCTH [ anuies. 1 bubnuoreka IJOK
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WNHepuuanbHble CHCTEMBI OTCUETA.
ITepBeiii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [IpuHuun

bubmuoreka [IOK

9 cyneprno3uiuu cui. Bropoii 3akon
ynep H p . https://m.edsoo.ru/ffOc3be8
HprotoHa 11t MaTepuaibHON TOUKH

10 Tpernit 3axkoH HeroTOHA 1151 bubnuorexka HOK
MaTepUATbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro Tsarorenus. Cuia

11 TsikecTu. [lepBas kocMuueckas bubmmorexa [IOK

- HeP https://m.edsoo.ru/ffoc3d00
CKOpOCTH

12 Cuina ynpyroctu. 3akoH ['yka. Bec bubnmoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuueHnt tpenus.

13 Cuna cin OTHBneH(fI(}I) npu B:Ii(eHHH bubamorexa IOK

P A https://m.edsoo.ru/ff0c3f76
TeJla B )KMJAKOCTH WJIH ras3e
[ToctynarensHOE U BpaareibHOE

14 JBW)KEHHE a0COTIOTHO TBEPOTO Tea. bubmuoreka [IOK
MowmenT cuitbl. [Lnedo cumnbl. ¥YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOTO Tena
Nmnynsc MaTepualIbHON TOYKH,

15 CHCTEMBI MaTEPUATBHBIX TOUYEK. Bubnuoreka [JOK
Nmnynec cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMIyIibca. PeakTuBHOE NBIKEHNE
Pabora 1 MOIITHOCTD CHJIBI.

16 Kunerndeckas sHeprusi MaTepuaIbHONR bu6mmoreka [JOK
Touku. Teopema 06 U3BMEHEHUH https://m.edsoo.ru/ff0c4502
KHHETHYECKOW IHEPIun

17 [ToTennnanpHas YHEPrus. bubnuoreka [IOK
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[TorennmanbHass HEPTUS YIPYTO
ne(opMUPOBaHHOM MPYKUHBI.
[TorenmuanbHas sHeprus Teaa BOIU3u
MOBEPXHOCTHU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHbIe U HETIOTEHIINATBHBIE
cuibl. CBsi3b pabOTHI
HCIIOTCHIIMAJIBHBIX CHUJI C UBMCHCHUECM
MEXaHUYECKOH OHEPIruru CUCTEMBI TCII.
3aKoH COXpaHEHUs] MEXaHUYECKOU
SHEPTHH

bubnuoreka IJOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHnas paboTa
«MccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MEHCHUEM MEXaHUYECKOM dSHEPrun
TeJa Ha MPUMepe PaCTHKEHUS
PE3HHOBOTO KIyTa»

20

KonTtponbnas pabora o teme
«Kunematuka. JlnHamuka. 3aKOHBI

COXpaHCHHA B MCXAHUKE»

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

21

OCHOBHbIE TOJIOKEHUS MOJIEKYIISIPHO-
KHHETH4YecKol Teopun. bpoyHoBckoe
newkenue. Auddysus

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBUKEHUSA U
B3aUMOJICHCTBUS YaCTHII BEIIECTBA.
Monaenu cTpoeHus ra3oB, )KUAKOCTEH

H TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTosHHas ABoraipo

24

TemmmoBoe paBHOBecue. Temmeparypa
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u e€ uzmepenue. llkana temneparyp
Ilenscus

Uneanpueiii a3 B8 MKT. OcHoBHOE

bubnuoreka [IOK

25
ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AbGcoumoTHas TeMIiepatypa Kak Mepa
26 cpeaHell KHHETUYECKOW SHEPTUU bubnunoreka [JOK
JIBUKCHUS MOJIEKYJl. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Knaneipona
27 3akoH JlaapToHa. ['a30BBIC 3aKOHBI
JlaGoparopnas pabota
28 «HMccnenoBanue 3aBUCMMOCTH MEXIY
napaMeTpamMH COCTOSIHUS
pa3peKEHHOTO ra3ay
29 N3onponeccsl B HAeaIbHOM Ir'a3e U X bubnmoreka [IOK
rpaduuecKkoe npeaCcTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHss sHeprus
TEPMOAMHAMUYECKOU CHCTEMBI U
30 crocoObl e m3MeHeHus. KomuecTBo bubanorexa [IOK
TEIJIOTHl U paboTa. BHyTpeHHss https://m.edsoo0.ru/ff0c5952
SHEPrHsi OJTHOATOMHOTO HJICaTHHOTO
rasa
31 B bubmuoreka [IOK
Wb TETTONepe1aun
A pel https://m.edsoo.ru/ff0c5c36
Y nenpHas TEINIOEMKOCTH BEIIECTBA.
bub6nuoreka IJOK
32 KonnuecTBo TemnoTel npu
. https://m.edsoo.ru/ff0c5¢c36
Terionepenade. AnuabaTHbBIN TpoIiece
33 [IepBrIil 3aKOH TEPMOJIUHAMUKH U €T0 bubnuoreka [IOK

MNPpUMCHCHUEC K U30IIpoHeccaM

https://m.edsoo.ru/ffOc5efc



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

HeoOpaTtumocTs mporieccoB B

34 npupoae. Bropoii 3akon Brtamorexa [IOK
PHpOJE. P https://m.eds00.ru/ff0c6230
TEPMOJUHAMUKHU
35 ITpunmun neticteus u KI1J{ TemoBoit bubanorexa IIOK
MalluHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/]
37 DKOJIOTHYECKHE TTPOOIIEMBI
TETIOPHEPTeTUKHI
38 Ob6o6matronuii ypok «MoJexkynspHast Bbubnuoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Konrtposnbnas pabota no teme
39 «MonexymsipHast puzuka. OCHOBBI butanorexa [IOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIIHS. bubnmoreka [OK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOcCooTHas U OTHOCUTEIhHAS
41 BJIAYKHOCTH BO31yxa. HachlleHHbIi bubmorexa HOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Teépaoe teno. Kpucramnunueckue u
42 amopgHbie Tena. AHU30TPONUS bu6mmoreka [JOK
CBOMCTB KpuCTAILIOB. Kuakue https://m.edsoo.ru/ffOc65f0
kpuctaiuibl. COBpeMEHHBIE MaTepHalIbl
[InaBneHne M KpHUCTALTU3AIINS.
43 VYienbHas TEMIoTa IUIABICHUS Brtanorexa [IOK
A ’ https://m.edso0.ru/ff0c6708
CyOnumanus
44 YpaBHeHHE TEIIIOBOTO OajnaHca bubsmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DneKkTpu3aIus Tea. DIeKTPUIECKUMA

45 3a JlBa a 3JIeK eCcK bubmorexa HOK
s1. JIBa BU JIEKTPUUECKUX
P A p https://m.edsoo.ru/ff0c6bcc
3apsJioB
IIpoBOIHUKH, TURJIEKTPHUKHU U
46 n(f)n OBOJIHUKHU 3aK§H COXpaHEeHHUs bubnnorexa HOK
yrp i P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsaoB. 3aKOH
47 Kynona. ToueuHblil 3jIeKTpUUYECKUH bubmorera [IOK
y ) p https://m.edsoo.ru/ff0c6ced
3aps
Hanps:k€HHOCTB 2JIEKTPHUECKOTO
48 noJist. [TpuHnmn cynepno3uuuu Bbubnuoreka [JOK
AJICKTPUYECKUX Tosiei. JInHun https://m.edsoo.ru/ff0c6df2
HAMpsKEHHOCTH
PaGora cuit anekTpocTaTH4ecKoro
49 noist. I[Torennan. PasHocrts bubmaorexa TIOK
) ' https://m.edsoo.ru/ffOc6f00
HOTEHIINATIOB
IIpoBOOHUKHU U JUDIEKTPUKH B
50 anpeKT OCTaTHYECKOM ncl))ne bubnmorexa [HOK
P ' https://m.edsoo.ru/ff0c7018
JypnexTpuyeckas MPOHHUIIAEMOCTh
bubnmuoreka [IOK
51 OnekTpoéMKocTh. Konaencaro
P A P https://m.edsoo0.ru/ff0c7126
DNEeKTPOEMKOCTh TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPIUs 3apsKEHHOr0 Bubmuorexa LOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnas padorta "H3mepenue
3JEKTPOEMKOCTH KOHAEeHcaTopa"
54 [IpuHIMNT KEUCTBHUS U TIPUMEHEHUE

KOHJCHCATOPOB, KOITMPOBAJIBLHOTO
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ammapara, CTpyWHOTO IPHHTEpa.
DexTpocTaTU4ecKas 3aInTa.
3a3eMiIeHHe AJIEKTPONPUOOPOB

55

DJEKTPUUECKUIN TOK, YCIOBUSI €ro
cymecTBOBaHMSA. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHue.
Comnporusnenue. 3akoH Oma 14
ydacTka 1emnu

56

[TocnenoBarensHOE, apauIeNbHOE,
CMEIIaHHOE COeMHEHHE
npoBoAHUKOB. JlaboparopHas pabora
«/3yyeHne cMEIaHHOTO COeTMHEHUSI
PE3UCTOPOB»

Bubmnnoreka [IOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa u MOIITHOCTH AJEKTPHUIECKOTO
Toka. 3akoH [[xoyns-Jlenna

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

58

3akod Oma i1 NOoJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikadue. Jlaboparopnas pabora
«3mepenune 3/IC ucTouHrka TOKa U
€ro BHYTPEHHETO CONPOTHUBIICHUS»

bubnmuoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHas: MPOBOAMMOCTB TBEPIBIX
METaJII0B. 3aBUCUMOCTD
CONIPOTHUBIICHHS METAJNIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTD

60

DJIEKTPUYECKUI TOK B BAKyyMe.

CBOMCTBa JIEKTPOHHBIX ITyYKOB

61

[TommynpoBogHUKH, MX COOCTBEHHAS U
npuMecHasi mpoBoAuMocTh. CBolicTBa
p—n-nepexona. IlomynpoBogHUKOBEIE

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0c84ae
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PpUOOPHI

DJIEKTPUUYECKU N TOK B paCTBOpax U

62 pacniaBax 3JIeKTPOJIUTOB. 1 bubnaunoreka [IOK
DIeKTpONUTHYECKAs AUCCOIMALIMS. https://m.edsoo.ru/ff0c82ba
DNIEeKTPOIN3
ONEeKTpUYEeCKUU TOK B ra3ax.

63 CaMOCTOSTENbHBIN U 1 bubnuoreka IJOK
HECaMOCTOSITENIbHBIN pa3psia. MomHusl. https://m.edsoo.ru/ff0c84ae
[Timazma
DnekTpruyeckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTHYECKOE 1 bubnuoreka [JOK
npumeHenue. IlpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O6o0maronuit ypox 1 Bbubnuoreka [JOK
«DNEeKTPOIMHAMHUKAY» https://m.edsoo.ru/ff0c88be
Konrtponbnas pabota no reme
«Qnekrpocratuka. IlocrosHHBIN bubnuoreka [{OK

66 . 1
JEeKTpUYEeCKU TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PesepBnblil ypok. KoHTponbHas 1 bubnuoreka [{OK
pabota no teme "DieKTpoauHaMHKa" https://m.edso0.ru/ff0c8c56

68 PesepBHblil ypok. O6o0maromuii ypok 1 Bbubaunoreka [IOK
o Temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBHIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME
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