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MNOACHUTEJIBHASA 3AITMCKA

[Iporpamma mo ¢usmuke ©6a30BOr0 ypOBHS Ha YpPOBHE CpPETHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUN M TPeOOBAHMM K pe3ysbTaTam
OCBOCHHMSI OCHOBHOHM 00pa3oBaTelbHOU Mporpammel, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke ¢ yudéroM (enepaibHOW paboyell MporpaMMmbl BOCHUTAHUS U
KOHIICTIIIUMA TIpeTnoiaBanmsl ydeOHoro mpeamera «Dusmka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConepxaHue mporpaMMmbl MO (U3MKE HampaBieHO Ha (QOpMUpPOBaAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpwu
oOydeHHH UX (u3HKe Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ybTaTaM
OOy4eHHs, a TaKXKe€ YYUTBHIBAET HEOOXOAMMOCTh pEaM3alUU MEXIPEIMETHBIX
CBs3el (U3MKU C €CTeCTBEHHO-HayYHbIMM YYE€OHBIMU TIpenMeTramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA Ha YPOBHE CPEAHEro OOLIEro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarpeIMETHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (hu3uKe BKIIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHMSI Kypca PU3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI M0 T'0J1aM O0Y4YCHUS;

e cojepkaHue yueOHOTo npeamMera «Du3rkay Mo rojgaM 00y4IeHHUS.

®u3zuka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHUM 00 okpyskaroriem mupe. [IIKoapHBIN Kypc HU3UKH — CUCTEMOOOpa3yIOIniA
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHHM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomued. HMcmosb3oBaHME W AKTUBHOE
NpUMEHEHUE  (PU3NUEeCKUX 3HAHUW  OmpefeseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHHS
KOCMOCAa, TOJIYYEHHUsS] HOBBIX MaTEpUaOB C 3aJlaHHbIMH CBOMCTBAMH U JPYTHX.
N3yuenne ¢u3nku BHOCUT OCHOBHOW BKJIaJd B (POPMHpPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYaromuxcs, B (POpMUPOBAaHHWE YMEHUU MNPUMEHSThH
Hay4YHBIM METOJI MO3HAHUS MPU BBHIMOJTHEHUN UMU YU€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca (usMku IjIs ypOBHS CpEAHEro o01iero oOpa3oBaHUS
MOJIOKEH PAJI HUIel, KOTOphle MOXXHO paccMaTpuBaTh KaK MPUHIMIBI €T0
MOCTPOCHHSI.



Hoesa yerocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepraj U3 BCEX pasaeioB (PU3MKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (U3HKU
oObenuHEH BOKPYr (Qu3nueckux Teopuid. BemymumM B Kypce SBISIETCS
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpeanojaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHS
bu3uKn ¢ pa3BUTHEM O0OmecTBa, a TakkKe C MHUPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamMu.

Hoess npuknaomnoii  nanpasnennocmu. Kypc ©dusuku mpeamnosiaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTHYECKUX MPHIOKEHUIN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcsi TOCPEACTBOM BBEJCHUS DJIEMEHTOB
COJlepKaHMs, TMOCBSAIMIEHHBIX OSKOJOTUYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJOTHH, a TakKKe OOCYKICHHSI
po0JIeM PallMOHATIBFHOTO TIPUPOIONIOIB30BAHUS U IKOJIOTHIECKOW 0€301TacCHOCTH.

CrepHEBbIMU dJI€MEHTaMU Kypca (DU3MKM Ha YpPOBHE CPETHEro OOIIero
oOpa3oBaHus SBISIOTCS (pusumdeckue teopuu (hopMHUpOBaHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3NUECKON TEOPHUHU, POJU (PYyHIAMEHTAIBHBIX 3aKOHOB H
NPUHITMTIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TMPUPOAE, T'pPaHHIAX
MPUMEHUMOCTH TEOPUH, IS OINMUCAHWUA €CTECTBCHHO-HAYYHBIX SIBIICHUH U
IIPOIIECCOB).

CHUCTeMHO-IeSITETPHOCTHBIN TIOJIX0/I B Kypce (DU3UKHU peann3yeTcsl Mpexk/e
BCETO 3a CYET OpraHU3alMH DKCIICPUMEHTAIBHOU ACATEIHPHOCTH O0YYarOIIMXCS.
Jns  GazoBoro ypoBHSI Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOMIMHA CITMCOK YYCHHYCCKHUX
MpaKTUYECKUX paboT. BrijeneHne B ykazaHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS M OIICHKH, OCYIICCTBISICTCS  YYaCTHUKAMHU
o0pa3oBaTeILHOIO IMpollecca MCXOJsd W3 OCOOCHHOCTEW IUITAHUPOBAHUS U
ocHamieHuss kaOmHera Qusmku. Ilpm dsToM  oOecmeunBaeTCs  OBJIAJCHUC
OOyYarOIIMMHUCS YMEHUSIMUA TPOBOJUTH KOCBEHHBIC H3MEPEHHUsI, HMCCIETOBAHUS
3aBUCUMOCTEH (M3MUECKMX BEIMYMH W IIOCTAHOBKY OIIBITOB 10 IPOBEPKE
MIPEIOKCHHBIX THITOTES.

Bonbimoe BHUMaHWE YACHIACTCS PEIICHUIO PACUYETHBIX M KAaYECTBEHHBIX
3amay. [Ipu 3TOM AJia pacU€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHOM (HM3UYECKON MOJIENBIO, TTO3BOJISIONINE TPUMEHSTh U3YUEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfiena Kypca, TaKk U HUHTErpUpys 3HAHUS U3
pa3HbIX pasnesnoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJaHHs Ha
OoOBsICHEHHE TpOTEeKaHUs (U3MUECKUX SIBJICHUNW W TPOLECCOB B OKpYyKarouen
KU3HHU, TpeOyromue BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpeboBanuamu DPI'OC COO k wmaTepuaibHO-
TEXHMYECKOMY OO€CIeYeHHI0 Y4eOHOro mporecca 0a30oBbI ypOBEHb Kypca
¢bu3MKN Ha YPOBHE CPEAHETO 0011Iero 00pa3oBaHusl JOHKEH U3yYaThCs B yCIOBUSIX
peIMETHOro KaOuHeTa (U3MKUA WIM B YCIOBUAX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere (U3HKU JTOJKHO OBITH
HE0OX0aMMOe J1abopaTOpHOE OOOpYAOBAaHWE ISl BBITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHUYECKUX MPAKTUUECKUX paboT U JEMOHCTPAIIMOHHOE
o0opyI0BaHUE.

JleMoHCcTpalluoHHOe  00OpyJ0BaHWEe (POPMUPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIBHON JOCTATOYHOCTH UM  OOECHeYMBAaeT IOCTAaHOBKY
MEPEUUCIICHHBIX B TMporpaMMe 10 (U3MKE KIIIOYEBBIX JAEMOHCTpAlMiA st
UCCIIEIOBAaHMSI  U3Yy4aeMbIX SBJICHMH M  IPOLECCOB, SMIHUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe 00OpyJIOBaHHE [JII YUYEHUYECKUX MPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcsi. TemMaTH4ecKHe KOMIUIEKTbI
7a00paTopHOTO O00OPYIOBAHHUS JOKHBI OBITh TOCTPOSHBI HAa KOMIUICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LIETISIMU U3Y4YeHUs (PU3UKHU B 001EM 00pa30BaHUU SIBIISIOTCA:

e (opMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYalOMMXCSd K HAYIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTUE HMX HMHTEIJICKTYAIbHBIX W TBOPYECKUX
CITOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS B (HOPMUPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMupoBaHHE HAYYHOTO MHPOBO33PECHUS KaK pe3ylbTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUH OOBSCHATH SBJICHHUS C HCIOJIb30BAHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue mpeacTaBICHUNA O PO (PUBUKHU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTkeHHe ATUX Lele 00ecTeuynBaeTCsl pelieHHeM CIeAYIONX 3a/1ad B

npolriecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  (Pu3NUEeCcKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHHN TPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATUA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB pEHICHUS pa3IUYHbIX 33a7ad4 C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3alay, MOAPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS HAa OKPY>KAIOIIYIO
cpexny;

e OBJIAJICHUE METOJaMH CAMOCTOSITEIFHOTO TUIAHUPOBAHMS W TPOBEACHUS
GU3MYEeCKUX SKCTICPUMEHTOB, aHAJIN3a W MHTEpIpeTanud WHGOpMAaIli,
OIIpE/IEeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIsI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

[To yuebnomy mutany Ha 2023-2024 y4yeOHbIN TOJ Ha U3y4YEHUE IPEIMETA
dbu3ukn oTBOAUTCS 68 YacoB U3 pacuera 2 yaca B HEJEII0, 2 Yaca B HEACIO — U3
dbeneparbHOro KOMIOHEHTA.

[Ipennaraempiii B mporpamme 1o (U3MKE TMepedeHb JTa0OpaTOPHBIX H
MPAKTUYECKUX PpaldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
MpoOBeNCHHUsT J1a0OPaTOPHBIX PabdOT H OMBITOB € YYETOM HMHIAMBHAYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYYEHUSA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT0 MO3HAHUSA

®usuka — Hayka o npupoxae. HaydHble MeTOABl MO3HAHUSA OKPYKAIOILIETO
mupa. Ponb DJKCrepuMeHTa MW TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M MporieccoB. HayuHble THUIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Pons m Mecto ¢u3uku B (GOpMHPOBAHWU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasoroBele U IUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe JBHXeHUE. OTHOCUTENBHOCTh MEXAHWYECKOTO JABUKCHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemenienue, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAasl CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMXKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, TyTH U TMEPEMECIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOE najieHue. Y CKopeHrue CBOOOHOTO MaiCHHUS.

KpuBonuneiinoe  nBuwxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA  IIO
OKPYKHOCTH C MOCTOSTHHOM MO MOYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeIavn.

Jlemoncmpayuu

Mogenb cuCTEMBbI OTCUYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTUK
JIBU>KCHUSI.

[IpeoOpa3zoBanue ABMKEHUH C MCTIOIB30BAHUEM MMPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenue nBMKeHHUS Teja, OPOIIEHHOTO MOJ YIjoM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHus CBOOOJHOTO MaeHHUS.

Hanpagiienue ckopocTy py ABUKEHUH 10 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenne HEPAaBHOMEPHOTO ABWKEHHS C LIEJIBIO ONPENIEICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanue COOTHOLICHHST MEXAY MNYTSAMH, NPOMACHHBIMU TEIOM 34
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXKYTKA BPEMEHH I[PU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

M3yueHne NBUKEHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yyeHue NBUKEHUS TeNa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunmmn  otHocutenpHOCTH — ['aymmnes.  IlepBeii  3akoH  Hbrorona.
HNHepunaibHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3akoH HproTOHA 111 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuma Tskectd. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, ckoipxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs! CKOJBXEHUS U cuia TpeHus nokosi. KoaduuueHnt tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE ¥ BpamaTeIbHOE JBUKEHNE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpamieHus. llnedo cuiel. VYcmoBus
paBHOBECHUS TBEPIOIO TEIIA.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: NOAIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHune nHepum.

CpaBHeHHME MacC B3aUMOICHCTBYIOIINUX TET.

Bropoit 3axkon HeroToHa.

N3mepenue cun.

CrnoxeHue cuL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AepopMariu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TTAJICHUH.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXUHE U
pe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HccnenoBanne yclioBUl pPaBHOBECHS TBEPIAOTO TeJa, HMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akonvl coXpaneHusn 6 Mexanuke

NMiynbC MarepuasbHOM TOYKM (T€na), CUCTEMbl MAaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMMIyJIbca Tella. 3aKOH COXPAaHEHHUS HMITYJIbCa.
PeakTruBHOE IBUXEHUE.

Pa6ora cuiibl. MOIIHOCTH CHJIBI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[ToTennmanbHas SHEPIHUs. [ToTennuanbHas SHEPTHUs yIpyro
nepopMupoBaHHON  mpyxuHbl. [loTeHnuManbHas  SHepruss Tena  BOIU3HU
IIOBEPXHOCTU 3EMIIN.

[loreHuuanbHble W HENOTEHUUaNbHble  cuibl.  CBs3b  pabOThI
HEIMOTEHIUAIBHBIX CHJI C HW3MEHEHHEM MEXaHWYECKOW HSHEPIHMHM CHUCTEMBI TeEll.
3aKOH COXpaHEHUs] MEXAaHUYECKOUN SHEPTHH.

VYrupyrue u Heynpyrue CTOIKHOBEHHS.

TexHnuecKue yCTpONCTBA M NMPAKTHYECKOE NPUMEHEHUE: BOJIOMET, KOIIED,
IPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon moTEHMATBLHON SHEPTUH B KHHETHUECKYIO U 0OpPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomul

N3ydenne abCONIOTHO HEYNPYToro yaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI ¢ U3MEHEHUEM MEXAHMYECKOW PHEPruu
TeJa Ha MPUMEpE PACTIKEHUSI PE3MHOBOIO KIyTa.

Pa3znea 3. MouiekyasipHasi pu3MKa ¥ TEPMOJAUHAMHUKA
Tema 1. Ocnoebt MOEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTUIl BelecTBa. MOJENU CTPOCHUs Ta30B, KUIKOCTEM U
TBEPBIX TE U 00BSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temmneparyp
Llenscus.



Mopens  upeanmbHoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HACANIBHOTO raza. AOCONIIOTHas TeMIepaTypa Kak Mepa
CpellHEe KWHETUYECKOM SHEpPruM TEIUIOBOrO JABMKEeHMs wvacTul rasa. lllkama
temriepatyp KenbpBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenjeneeBa—Knaneipona.
3akon [lansToHa. M3ompoliecchl B WaeaibHOM ra3e C MOCTOSIHHBIM KOJIMYE€CTBOM
BemiecTBa. [ paduueckoe NpeaCTaBICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOHMCTBAa M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Llemoncmpayuu

OnbITE, TOKa3bIBAIOIIME AMCKPETHOE CTPOCHHE BEIIECTBa, (oTorpadpuu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnpbiTel O AU HY3UN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita [ITepHa.

OnbITHI, JTIOKa3bIBAIOIITUE CYILIECTBOBaHUE MEXMOJICKYJIIPHOTO
B3aMMO/JICUCTBUSI.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUSI UACAJIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomul

Ornpenenenue Macchl BO3[lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTU MEXK]Ty TTapaMeTpaMK COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. OcHosbl mepmoounHamuxu

TepmonnHamuueckass cucreMa. BHYTpeHHssE SHEpPrus TEPMOAMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TermnoTsl u pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAS TEIIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH pH TEIIONEpEaaye.

[ToustTe 00 amuabaTHOM mporecce. IlepBblii 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOJWHAMHMKUA K wu3omporeccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMmoamHamuku. HeoOpaTuMocTh TpoOIECCOB B TMPHUPOJIE.

TennoBble  mammHbl.  [IpyUHOMOBI ~ JEUCTBUA ~ TEIUIOBBIX  MAIIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p(UIUEHT MoNe3HOro
nerictBusl TeruioBod mamuHbl. [{ukn KapHo u ero ko3pduuMEHT MOJIe3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHnyeckue yCTpPOHMCTBA M NPAKTHYECKOE IPUMEHEHHWE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIBHUK, KOHIUIIMOHED.

Llemoncmpayuu

H3meHeHre BHYTpEHHEH HSHEPrUM Tejla MPH COBEPIICHUU PabOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHne BHYTPEHHEN SHEpruu (TeMIIepaTyphl) TeIa NpH TEIIoNepeaye.

OnpiIT 1o anuabaTHOMYy pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS] BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3mepeHne ynenpHON TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusa geujecmea. Dazoevle nepexoovt

[TapooOpa3oBanue U KoHjeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXKHOCTh BO3Ayxa. HachlllleHHBI mMmap. YelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBICHUSI.

TBépnoe Teno. Kpucramnuyeckue u amopduble Tena. AHU30TPONHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcTayuM3aius. Y aefibHas TerioTa masienus. Cyonumarusi.

YpaBHeHUE TEMI0BOTO OaaHca.

TexHHUecKHe yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOTYUYECHUS] COBPEMEHHBIX MAaTEpUaIoOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy mOHWKEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGmronenue HarpeBaHus U IJIaBICHUS KPUCTAILUTHYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopmie pabomul

N3mepenrie OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. JnekTpoguHAMHKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJEKTpUYECKUud 3apsa. /JlBa BuAa BIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, OUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUS
AIIEKTPUYECKOrO0 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHsblil 31eKTpUUeCKui 3apsi.
OnekTpuyeckoe 1mone. Hampsok€HHOCTh  anekTpuyeckoro mosist.  [IpuHimmn



CYyNEPIO3ULHAN BJIEKTPUUECKUX MNOoJiel. JIMHUM HanpsKEHHOCTH AJIEKTPUUYECKOTO
TTOJIS.

Pabora cun  anektpocratmdyeckoro  moss.  [lorenuwman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B 3JIEKTPOCTATUYECKOM TIOJIE.
Jwusnextpruyeckasi NPOHULIAEMOCTb.

DnekTpoémMkocTb. KonaeHncarop. DIeKTpOEMKOCTh IIOCKOTO0 KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHIEHCATOPA.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE BJIEKTPONpHUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpOUCTBO ¥ MPUHLIUI JEUCTBUS JJIEKTPOMETPA.

B3auMmopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B DIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SIIEKTPOCTATHYECKOM MOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOWIAIN
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue aneKTpoEMKOCTH KOHJAEHCATOPA.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DONEeKTpUYECKUd TOK. YCJIOBHUSI CYHIECTBOBAHMS BJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsbxenue. 3akon Oma 11 yyacTka 1enu.

DNEeKTPUYECKOE COMPOTUBIICHHE. Y AEIbHOE COMNPOTUBIECHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPAILICIBHOE, CMEIIAHHOE COCIMHEHHE MPOBOTHUKOB.

PaGora nsnektpuyeckoro Toka. 3akoH JDkoyns—Jlennma.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBIXKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3akoHn OMa 15t TOJIHOM (3aMKHYTOM) 35iekTpruieckoi nenu. KopoTkoe 3ambikaHue.

OJIGKTPOHHAs  MPOBOJUMOCTH  TBEPJBIX  METAJUIOB. 3aBHCUMOCTb
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JICKTPOHHBIX ITYYKOB.

[TonynpoBoOAHUKH. CobcTBeHHas 151 MIpUMECHAs IIPOBOAUMOCTD
noJrynnpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKMI TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJMUTOB.
DNEKTPOIUTHYECKAs: AUCCOIUALIUS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECaMOCTOSATENbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOWCTBA M MPAKTUYECKOE IIPUMEHEHME: aMIEpPMETD,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Llemoncmpayuu

M3mepeHne cuibl TOKA U HalpsHKEHUS.

3aBUCUMOCTb COIIPOTHBIICHUS LUUIMHAPUYECKUX MPOBOJAHUKOB OT JUJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelanHoe cOeIMHEHNE IPOBOIHUKOB.

[IpsmMoe w3MepeHue dSIEKTpOABMKYIIEH CWibl. KOpoTkoe 3ambIkaHue
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTB COITPOTUBIICHUS METAJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTE 3IEKTPOIUTOB.

M ckpoBoii pa3psx ¥ IPOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomul

N3ydeHne cMemaHHOTO COEAMHEHNS PE3UCTOPOB.

N3mepenne IeKTPOABUKYIIEH CHIIBI UCTOYHHMKA TOKA M €r0 BHYTPEHHEIO
CONPOTHUBJIIEHUS.

HaoGmronenne anexrpoimsa.

MesknpeaMeTHbie CBA3H

N3yuenne kypca gusuku 6a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAY4YHbIH (DakT, rumoresa, (u3MyecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHWMW, JIMHEWHAs (QyHKIMS,
napabona, runep6osia, Ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe JBIKEHUE B KUBOW mpupoae, Auddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE paBHOBECHUE),
AIEKTPUYECKUE SBJIICHUS B dKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAas Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX TeEJ, KUIAKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJMTUYECKAs IHCCOLMALNSA,
raJbBaHUKA.

l'eoepaghus: BIaxxHOCTb BO3yXa, BETPBI, 0ApOMETP, TEPMOMET.

Texnonocus: npeoOpa3OBaHUE IBUKEHUU C HMCHOJIb30BAHHMEM MEXaHHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HCIOJIb30BAHWE 3aKOHA COXPAHEHHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET W JAPYIrHE), JBUIaTelb BHYTPEHHEIO
CrOpaHus, mapoBas TypOuHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, JJEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHHE JJIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBaTEIbHbIE puOOpHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raIbBaHUKA.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune ydyebHOTO MpenMera «Du3nKa» Ha YPOBHE CPEIHEro o0Iero oopasoBaHus (0a30BbIN YPOBEHbB) JTOKHO
00eCIeunTh JOCTKEHUE CICAYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI yueOHOTo npeameTa «PU3nka» JOJKHBI OTpakaTh TOTOBHOCTh M CITIOCOOHOCTD
OoOy4JaronMxcsi PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEW MMO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TMO3UTUBHBIX BHYTPEHHHUX YOEXKICHHH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO
OOIIECTBA, pACIIMPEHUE >KMU3HEHHOTO OIbITA M OIbITA JESITEIILHOCTH B MPOLIECCE peain3allid OCHOBHBIX HANpaBlICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMN 00YUYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCUICKOTO
o0111eCcTBa;

MPUHATHE TPATUIIMOHHBIX 00IICUYEIIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUUYECKUX [IEHHOCTEH;

TOTOBHOCTb BECTHM COBMECTHYIO JESATEIBHOCTh B HMHTEpPEcax TPaXKJaHCKOro OOIIecTBa, y4acTBOBaTh B
caMOympaBJ€HUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMOJICUCTBOBATH C COLUAIBHBIMU MHCTUTYTAMHU B COOTBETCTBHUH C UX (DYHKIIUSAMHU U HA3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTH POCCUNUCKON TPaXKTAHCKON HIICHTUYHOCTH, TATPHUOTU3MA;

[IEHHOCTHOE OTHOIIICHUE K TOCY/IapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSIM POCCUMCKHUX YUEHBIX B 00J1aCTH (DU3UKU U
TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEICHNUS;



CIIOCOOHOCTh  OILICHMBATh CHUTYallUl0 M TPUHUMATh OCO3HAHHBIE pEUICHHsS, OPHUEHTUPYSACh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YKCJIE€ B ACSTEILHOCTH YUEHOTO;

OCO3HAHME JUYHOIO BKJIA/Ia B MOCTPOEHUE YCTOMYUBOTO OYAYLIETO;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUSI:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPUECTBA, MPUCYIET0 (PU3NIECKOM HAYKE;

5) TpyA0BOIro BOCIIMTAHUSI:

HWHTEPEC K Pa3INIHbIM chepam mpodecCHOHATBLHOMN NeITeTbHOCTH, B TOM YUCIIE CBSI3aHHBIM C (DM3UKON M TEXHUKOM,
YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp Oyayliel npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TJIAHbL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHUIO B 001acTh (PU3UKK HA IPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrNYeCcKOro BOCIIMTAHUS:

c(OpPMHPOBAHHOCTH IKOJIOTMYECKON KYJIbTYpPbl, OCO3HAHHE II100aJTbHOT0 XapaKTepa SKOJIOTMYECKUX MPoOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE ICVCTBUI B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHMUS 1I€JI€H yCTOMUYUBOTO Pa3BUTHS
YEJI0BEUECTBA;

pacUIMpeHHe ONbITA JEATEIHHOCTH HKOJIOTHYECKON HAMPABIEHHOCTH HAa OCHOBE UMEIOIIUXCS 3HAHUH 10 (DU3HKE;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKH;

OCO3HAaHME IIEHHOCTH HAYYHOU JESTEIHHOCTU, TOTOBHOCTH B IIPOLIeCcCe N3yUYeHUsT (DU3UKU OCYIIECTBIISATH MPOCKTHYIO
U UCCIIE0BATEIBCKYIO ACATEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC yYeOHbIE 1eHCTBUSA

ba3oBble JJornueckue aeicTBUA:
CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEAEIATH LIEJH NCATEIbHOCTH, 331aBaTh MapaMETPbl U KPUTEPUU UX JOCTUKEHUSI,
BBISIBJISITh 3aKOHOMEPHOCTH Y MPOTUBOPEYUS B pACCMATPUBAEMBIX (PM3UYECKUX SBJICHUSIX;



pa3pabarpiBaTh IJIaH pelIeHUs MPoOJeMbl ¢ YYETOM aHaliv3a HWMEIONIMXCS MaTepHalbHBIX M HEMaTepUaJIbHBIX
PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIIBHOCTb, OILIEHUBATh COOTBETCTBHE pE3YJbTATOB LEJAM, OLEHUBATH PHUCKHU
MOCJIEICTBUN ACITEIIbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pabOTy B YCIOBUSX PEAIBHOTO, BUPTYAIBHOTO H KOMOMHHPOBAHHOTO
B3aMMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE P PEHICHUH KU3HEHHBIX MPOOJIEeM.

ba3oBble uccienoBare/ibCKUe 1eMCTBUS:

BJIaJICTh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMHU MOHATHUIMH M METOJIaMH (PU3HUECKON HAYKH;

BJIaJIeTh HAaBBIKAMHU Y4eOHO-UCCIIEAOBATEILCKOM U MPOSKTHOM JEATEIBHOCTH B 00JacTU (DU3UKH, CIIOCOOHOCTBIO M
TOTOBHOCTBIO K CaMOCTOSTEIbBHOMY IIOMCKY METOJIOB pelleHusl 3a1ad (U3WYECKOro COJEpKaHMs, MNPUMEHECHUIO
pPa3JIMYHBIX METOJIOB MO3HAHUS,

BJIQJIETh BHJAMHU JICATEIBHOCTH IO TOJYYCHHIO HOBOIO 3HAHUs, €ro HMHTEpHpeTaluy, IpeoOpa3oBaHUIO H
MIPUMEHECHHIO B Pa3IMYHBIX YUEOHBIX CUTYyAIUAX, B TOM YHCJIE IIPH CO3/IaHUH YUEOHBIX MPOSKTOB B 00JIACTH (PH3UKH;

BBISIBJIATh IPUYMHHO-CIICICTBEHHBIE CBA3U M aKTYaJIM3UPOBATh 3a/1a4y, BbIJIBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOIUTh
apryMEHTBHI JIsl I0Ka3aTeNbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS,

aQHAJIM3UPOBATh TMOJYYEHHBIE B XOJEC PEIICHUS 3aJa4yu Pe3yJbTaThl, KPUTUYECKH OIIEHHBATH UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3a7a4d B 00pa3oBaTEIbHOMN JCATEILHOCTH, B TOM YHCIIE NMPU HU3YYSHUH
bu3uKy;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb ITEPEHOCUTDH 3HAHUS 110 (PM3UKE B MMPAKTHICCKYIO 001aCTh )KU3HEACITEIILHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIpEjIaraTh OPUTHHAJIBHBIC MOJIXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATHBHBIC PEIICHUSI.

Pabora ¢ undgopmanueii:



BJQJICTh HABBIKAMHU TIOJy4YeHHs HMHPOpMauud (HU3UYECKOTO COJIEp)KaHUSI M3 MCTOYHHUKOB pA3HBIX THIIOB,
CaMOCTOSITENIFHO OCYIIECTBISTh MOKCK, aHAJIN3, CUCTEMATU3allMI0 U UHTEPIPETALMI0 UHPOPMAIIMK Pa3IMYHBIX BUIOB U
dbopMm npeacTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh MH(OPMALIUY;

UCIIOJIb30BaTh CPEJCTBA HH(DOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX M OpPTraHU3AIlMOHHBIX 3a/lad C COOJII0JICHHEM TpeOOBAHMM APrOHOMHKH, TEXHUKH O€30MacCHOCTH,
TUTHUEHBI, peCypcocOepekeH s, MPABOBBIX U ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

Co3/1aBaTh TEKCThl (PU3WYECKOTrO COJepKaHUsl B Pa3IMyYHBIX ¢opMarax ¢ ydy€ToM Ha3zHaueHus WHGPOpMAIU U
LIEJIEBOM ayJUTOpUH, BEIOMpas ONTUMAIbHYIO (POpMY IIPEACTABICHHS U BU3YyAIU3aLUU.

KoMMyHHUKATHBHBIC YHUBEPCAJbHbIC YUeOHbIC NeHCTBUS:

OCYIIECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JIEATECIIBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI,

Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOKO TOUKY 3PEHHUS C UCIIOJIBb30BAHUEM S3BIKOBBIX CPE/CTB;

MOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW ¥ UHAUBUIyaTbHON pabOThI;

BBIOMPATh TEMATUKY W METOJIbI COBMECTHBIX JCHCTBUM C yUETOM OOIIUX WHTEPECOB M BO3ZMOKHOCTEH Ka)I0T0 YJIeHa
KOJIJIEKTUBA;

MPUHUMATH LETU COBMECTHOM NIE€STEIBHOCTH, OPTaHU30BBIBATH U KOOPAWHHUPOBATH JECUCTBUS MO €€ JOCTUKECHUIO:
COCTaBJISITh TUIAH JIEUCTBHM, paclpeAcsiaTh PO C YYETOM MHEHUW YYaCTHHKOB, OOCYXKIAaTh Pe3yJdbTaThl COBMECTHOM
paboThI;

OIICHMBATh KAue€CTBO CBOET0 BKJIAJa U KaXXJOTO y4YaCTHHKA KOMaH/bl B OOIIMN pe3yJbTaT Mo pa3pabOTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3UIUHA HOBU3HBI, OPUTMHAIBHOCTH, NPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIISITh ITO3UTUBHOE CTPATETMUECKOE IOBEICHUE B PA3JIMYHBIX CUTyalHUsX, MPOSBIATbH TBOPYECTBO U
BOOOpaKeHHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eiiCTBUS



Camoopranmsanms:

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENbHYIO JAESITENBHOCTh B 00/acTH (U3UKHM M aCTPOHOMUH, BBISABIATH
po0JIeMBbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIBHO COCTABIIATH IUIAH PEIICHUs pACYETHBIX M KAYECTBEHHBIX 3a/a4, IJIaH BBIIIOJIHEHUS IPAKTUYECKON
paboTHI ¢ YUETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUI;

JIaBaTh OLICHKY HOBBIM CUTYaLIHsM;

pacIMpATh paMKH y4eOHOIO IPEIMETA HA OCHOBE JIMYHBIX MPEANIOYTEHHUIA;

JieJ1aTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PEILEHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIoCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAHMLIMH B O0JAaCTH (DPU3UKH, MOCTOSHHO MOBBIIIATH CBOU
00pa3oBaTeNIbHBIN U KYJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOIMOHAIbHBII HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTUBBI B JE€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM;

BJa/IeTh HAaBBbIKAMU I103HABATEIbHOM pEeQIIEKCMM KaK OCO3HAHHUsS COBEpIIAEMbIX IEHCTBUH U MBICIUTEIbHBIX
MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCIOJI30BaTh MPUEMBI peIIEKCUU 1JIs1 OLICHKU CUTYalluH, BHIOOpA BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPH aHAIU3€E PE3YNIbTATOB JIE€ATEIBHOCTH;

MPUHUMATh ce0sl, MOHMMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U ApTYMEHTBI APYTHX IIPHU aHAJIU3€ PE3YJIbTaTOB ACSITEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B nponecce nocTuxkeHus: IMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IPOrpaMMBI 10 (PU3UKE ISl YPOBHS CPETHETO OOIIEro
o0Opa3oBaHusl y 00y4YaroUMXcs COBEPIICHCTBYETCS IMOLMOHAIBHBIN HHTEIIEKT, IPEanoaraiomuil copMupOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE HMOILIMOHAIBLHOE COCTOSIHME, BUAETh HAIpPaBICHUS
Pa3BUTHUS COOCTBEHHOM AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;



CaMOpETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE,
CIIOCOOHOCTH aJTalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHSAM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTHKECHUIO LEIU U YCIIEXY, ONTUMHU3M, HHULIMATUBHOCTb,
YMEHUE JIEUCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEM;

AMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMATh 53MOILIMOHAIBLHOE COCTOSIHUE JAPYTMX, YYUTHIBATH €ro Mpu
OCYIIECTBJICHUH OOIICHUS, CIOCOOHOCTh K COUYBCTBUIO M COTIEPEIKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIFOUAIOIINX CIOCOOHOCTHh BBICTPAMBATh OTHOIICHHS C JAPYTHMH JIOJbMHU, 3a00TUTHCS,
MPOSIBIIATh HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATbI

K xonmy oOydyenus B 10 Kkjacce mnpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(hOpMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKU B (OPMUPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI MHUpa, B
Pa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOUN AEATEILHOCTH JIFOJICH;

YYUTHIBATH TPAHUIILI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIeNIC: MaTepualibHasi TOUKa, MHEpLHAIbHAsI CUCTEMA
oTcuéra, aOCOMIOTHO TBEPIOE TEIO0, MACATHHBIN Ta3, MOJCIN CTPOSHHUS Ta30B, KUIKOCTEH W TBEPABIX TEJ, TOUYCUHBIN
AICKTPUUYSCKUH 3aps]i MPU PEIICHNN (PU3NUECKUX 3a/1a4;

pacrio3HaBath (u3nyueckue siBaeHUs (MPOILEeCcChl) U OOBSACHIThH UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJSPHO-
KMHETUYECKOW TEOPUM CTPOCHHUS BEIIESCTBA W AJIEKTPOJMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJUHEHHOE
JIBH)KEHHUE, CBOOOHOE MaJICHUE T, IBHKEHHUE 10 OKPYKHOCTH, MHEPIIMS, B3auMoAeHCTBHE T, Tu(dy3us, OpOyHOBCKOE
JBIDKCHUE, CTPOCHHUE JKUAKOCTEH M TBEPJBIX TeJ, U3MEHEHHE OoObEéMa Teln MpU HarpeBaHUU (OXJIaXKICHUH), TEIJIOBOE
paBHOBecHe, HCTHapeHHe, KOHJEHCAIs, IIJIaBJICHHE, KPUCTAJUIM3alus, KHUIIEHWE, BJIAKHOCTh BO3/1yXa, IOBBIIICHUE
JIaBJICHHS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYE, CBSI3b MEXK]Y MapaMeTpamMu COCTOSHHS ra3a B M30IPOIECCaX,
AJIEKTPU3AIUA TEJ, B3aUMOJICHCTBUE 3aPsIJIOB;

OMHCHIBATh MEXAHWYECKOE JIBIDKCHHE, WUCIOJIb3ys (u3nyeckue BETWYMHBI: KOOpJAWHATA, MYTh, IEPEMEIICHHUE,
CKOPOCTh, YCKOpPEHHUE, Macca Tella, CUjla, UMITYJIbC Tejla, KHHETHYEeCKasi SHEPTHUsl, MOTCHIINATbHAs SHEPTUsl, MEXaHUYeCcKas



paboTa, MexaHWYeCcKass MOILIHOCTh; IIPU OMUCAHUU MPABUIBLHO TPAKTOBATh (PM3MUYECKUN CMBICI KCIIOJIb3YEMbIX BEJUYMH,
uX OOO3HAYEHWsS W €IWHUIIBI, HAXOAUTh (POPMYIIBI, CBSA3BIBAIONIUE JaHHYIO (U3UYECKYI0 BEIWYUHY C JAPYTHUMH
BEJIMYMHAMU;

OMKCHIBATh U3YUECHHBIEC TETUIOBBIE CBOMCTBA TEJ U TEIUJIOBBIC SIBJICHUS, UCIIONB3Ys (PU3NYECKUE BEIMYMUHBI: JIaBIICHUE
rasa, TeMIIEparypa, CpeaHssl KUHETUYECKash SHEPTUS XAOTUUYECKOTO JIBUKECHUSI MOJIEKYJ, CPEIHEKBAIPATU4YHAs CKOPOCTh
MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsISI dHEprusi, pabora rasa, Kod3()(UIMEHT MOJIE3HOrO MEHCTBUS TEIIOBOTO
JIBUTATEJIS; TPU OMUCAHUU TPABWIBHO TPAKTOBATh (DPM3MYECKUN CMBICI HCIHOJIb3YEMbIX BEIMYMH, WX O0O3HAUYCHUS U
SMHUIIBI, HAXOUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PM3HUECKYIO BEIMUUHY C IPYTUMH BEJIMUYNHAM;

OMKCHIBATh M3YUYCHHBIC DJIEKTPUUYECKHUE CBOMCTBA BEIECTBA M JJIEKTPUUECKHE SIBICHUS (IIPOILIECCHI), UCIOJIb3YS
(bu3NUecKue BETUYMHBL BJIEKTPUUYECKUN 3apsAll, AJIEKTPUUECKOE I0Je, HANpPsSKEHHOCTh MOJIA, MOTEHLHAN, Pa3HOCTh
MOTEHIIUAJIOB; MPU OMHCAHWUU MPABWIBHO TPAKTOBATh (PU3MYECKUNA CMBICT HCIOJIb3YEMBIX BEJIMYMH, UX OOO03HAYCHUS U
CIMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMU BEIMUYMHAMU;

aHAIM3UPOBaTh (PU3MUECKUE MTPOIIECCHI U ABJICHUSI, UCTIONb3Ys (PU3MUECKHUE 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMUPHOTO
tarorenus, [, II u III 3akonsl HpIOTOHA, 3aKOH COXpAHEHUS MEXAHUYECKOW SHEPTHM, 3aKOH COXPAHCHUS HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMUA CHUJI, NPUHIMUII PABHOINPABUS WHEPLMAIBHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYIO
TEOPHUIO CTPOEHHUSI BEIIECTBA, TA30BbIE 3aKOHBI, CBA3b CPEAHEN KMHETHUYECKON YHEPTUM TEIUIOBOTO JABHMKEHHS MOJIEKYI C
aOCOJIIOTHOM TeMIlepaTypoH, MEePBbIil 3aKOH TEPMOJIUHAMHKH, 3aKOH COXPAaHEHUS AJIEKTPUUECKOTro 3apsasa, 3akoH Kynona,
Ipy 5TOM pa3jINyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE W YCIOBUS (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC MPUHIIMIIBI ICUCTBHUS MAIMH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS HX
0€30MacHOr0 UCIOIL30BaHUSI B TIOBCETHEBHOMW KU3HH;

BBITIOJIHATHh 9KCIEPUMEHTHI M0 UCCIIENOBAHUIO (DU3MYECKUX SIBJICHHM M MPOIECCOB C UCIOJB30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEpPEHUM, MpU 3TOM (POpMYyJIHpPOBATh MpoOieMy/3ajadyy U TUIIOTE3y y4eOHOIro SKCIEepUMEHTa, cOOMpaTh
YCTAHOBKY M3 MPEJJI0KEHHOT0 000PY10BaHUs, TPOBOJAUTH OMBIT U (POPMYIHUPOBATH BHIBOJIBL;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEJIMYMH, TIPU ATOM BBHIOMPATH ONTHUMAIBHBIA CIIOCOO
M3MEPEHUS U UCTI0JIb30BaTh U3BECTHBIC METObI OLICHKHU MOTPEIIHOCTEN U3MEPEHUN;



MCCIIEIOBAaTh 3aBUCUMOCTH MEXIy (U3NYECKHMMU BEIIMYMHAMU C HCIIOJIb30BAHUEM NPSMBIX M3MEPEHHM, IPH ATOM
KOHCTPYHPOBATh YCTAaHOBKY, PUKCUPOBATH PE3yIbTAThI MMOJIYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMYUH B BUAC TAOIHII U
rpaduKoB, JeNaTh BHIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHMUS;

coOyoaTh TpaBuwiIa 0€30MacHOro Tpylda MpHU MPOBEACHHHM HMCCISNOBAaHMNA B paMKax y4eOHOTO AKCIEPUMEHTa,
y4eOHO-UCCIEeIOBATEIbCKOM W MPOEKTHOW JESATENIbHOCTH C HCIOJB30BaHMEM HW3MEPHUTENBHBIX YCTPOWCTB U
1a00paTOPHOTO 000PYAOBAHUS;

pemaTh pacu€THBIC 3a/1a4M C SIBHO 33JaHHOM (pU3MUYECcKOl MOJEINbI0, UCTIONb3Ys (U3NUEeCKUE 3aKOHBI U MPUHIIMIIBI,
Ha OCHOBE aHajM3a YCJOBHS 3aJaud BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATH (PU3NUECKHE BEIMYUHBI U (POPMYJIBL,
HEOOXOJUMbIe Jisi €€ pEelIeHUs,, MPOBOAUTh PAcu€Thl M OLEHUBATh PEAJbHOCTb IMOJYYEHHOTO 3HAU€HUs (PU3NYECKOU
BEJIMYNHBI;

peliaTh KaueCTBEHHBIE 3alaui: BBICTPAUBaTh JIOTMUECKU HENPOTUBOPEUMBYIO LIETIOUKY PacCyKIEHHUI ¢ omopol Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUS;

UCIOJb30BaTh IPU PELICHUU YYeOHBIX 3a/ad COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOIMHM JJIsi TIOMCKa,
CTPYKTYpPUPOBaHUS, UHTEPIPETALNN U MPENCTaBICHUS Y4eOHON M HAy4HO-HOMYJIIpHOW HMH(OpMalMM, NOJTy4YEHHOU H3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

MPUBOIUTH MPHUMEPHI BKJIAJa POCCHMCKMX M 3apyOCKHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAYKH, OOBICHEHHE
MIPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHWA MO (PU3MKe B MOBCEIHEBHOM XU3HU sl oOecredeHus Oe30MacHOCTH TMPHU
oOpaiieHu ¢ MNpudbopaMM W TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHEHHUS 3JI0pOBbS U COONIOACHUS HOPM
HKOJIOTUUECKOTO MOBEICHUS B OKpYXKaroIlel cpese;

paboTaTh B TpYIIE C BBHIMOJTHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, TNIAHUPOBATh PadOTy TPYMIBI, PAIlHOHATBHO
pacmpenenats 00S3aHHOCTH W TJIAHUPOBATh JAEATEIbHOCTh B HECTAaHAAPTHBIX CHUTYyalMsIX, aJeKBATHO OIICHUBATH BKIIA]
Ka)KJ0r0 U3 YYaCTHUKOB IPYMIIHI B pelIeHHE paccMaTpUBaeMoil MpoOIeMBbl.
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 Eggf};ﬁfg&%gﬁﬁf A1097¢
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
KosnnuyectBo yacos DJIeKTPOHHbIE
ara uudpoBbie
Ne i/ Tema ypoka Kourpoabubie | IIpakruyeckue o p
Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
®u3uka — HayKa O MpUpo/Ie.
1 Hayunebie MeT(zlK bI HOfHaI:{If}I 1 06.09.23 Bubnuotexa LIOK
i a R https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Ponb 1 mecTo usuku B
5 (hopMUPOBAHUH COBPEMEHHOM 1 07.09.23 bubnuorexa [JOK
HAay4YHOM KapTHHBI MUPA, B R https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JICATEILHOCTH JIFOCH
MexaHnn4eckoe JBUKEHHUE.
OTHOCUTENHHOCTh MEXaHUUYECKOTO bubnuotexa [JOK
3 1 13.09.23
nerkeHus. [lepemelenne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHe
4 PaBHOMEpHOE psIMOIMHEHHOE 1 14.09.23 bubnuoreka [LIOK
JIBUKECHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpEeHHOE NPSMOJIMHENHOE 1 20.09.23 bubnuoreka [LIOK
JIIBIKEHHE https://m.edsoo.ru/ff0c372e
CBoOoaHoe naseHue. Y CKOpeHue bu6nmmoreka [IOK
6 1 21.09.23
CBOOOIHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHelinoe qBUKEHUE.
7 I[I]:I/I)K HUE MaT iaﬂBH i TOUKH IT 1 27.09.23 bubmorera [IOK
CHHE Matep onTo © R https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Ipunnun orHOCcUTENEHOCTH [ anmest. 1 28.09.23 bubmuorexa [JOK




NHepruanpHbIe CUCTEMBI OTCUETA.
IlepBb1it 3ak0oH HbroToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunnun

bu6mmoreka [IOK

9 CYTEPITO3UIINH CHIL. BTOpOI/IUBaKOH 04.10.23 httos://m.edsoo.ru/Ffoc3bed
HrproTona /1 MaTepualibHOM TOUKU

10 Tpernii 3akoH HproTOHA [ 05.10 23 bub6numoreka [IOK
MaTepuaabHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTO TAroreHus. Cuna BuG 10K

noIMoTeKa

11 TsokecTH. [lepBas kocMuueckast 11.10.23 httos://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 1210.23 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. KoaddummeHt tpenus.

13 Cuna C(I:n OTI/IBJIeI({qu:[ HH " BI/I)ieHI/II/I 18.10.23 bubmmorexa LOK

p pHA o https://m.edsoo.ru/ff0c3f76
Teja B KUAKOCTH WM ra3e
[TocTynarenbHOE U BpalaTesibHOE

1 JBIKEHUE a0COJIFOTHO TBEPIOTO TEa. 19.10.23 bu6nmoreka [IOK
MowmeHT cubl. Tlnedo cuisl. Y cnoBust T https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
KonTtpoabsnas padora Nel

15 "KuneMaTnka 1 JHHAMUKA 25.10.23
MaTepHaJIbHOM TOYKHU'"

NMiynsc MaTepuanbHOU TOYKH,

16 CHUCTEMBbI MATEPUAIBHBIX TOYEK. 26.10.23 bubmuotexa [JOK
NMnynbe cuiibl. 3aKOH COXPaHEHUS o https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABM>KEHUE.

17 PaboTa ¥ MOIIIHOCTE CHJIBL. 08.11.23 bu6mmoreka [IOK

Kunernueckas SHEPIUia MElTepI/IEIJ'H::HOI\/'Iv

https://m.edsoo.ru/ff0c4502




Touku. Teopema 00 U3MEHEHUU
KMHETUYECKOU SHEPrUu

18

IToTrenumanpHas SHEPTHUsL.
IToTeHumanpHas SHEPrUs ynpyro
ne(popMHUPOBaHHON NPYKUHBI.
ITorenuumanbsHast sHEprus Tenaa BOIM3N
IIOBEPXHOCTHU 3eMJIn

09.11.23

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

19

HOTCHI_[I/IEUIBHBIC 1 HCIIOTCHIMAJIbHBIC
cuiibl. CBs3b pabOTHI
HCEIMOTCHINAJIbHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOM SHEPTHH CHCTEMBI TEl.
3aKOH COXpaHEHUsI MEXaHHUUECKOM
SHEPrUH

15.11.23

bu6mmorteka I[IOK
https://m.edsoo.ru/ff0c478c

20

JlabGopaTopHnas padoraNe 1
«HccnenoBanme CBA3M padoThI CUIIbI
C U3MeHEeHUEeM MeXaHUYeCKou
JHEPIruM TeJia HA mMpuMepe
pacTsKeHUsl Pe3HHOBOT 0 XKI'YyTa»

16.11.23

21

KonTtpoabHnas pa6ora Ne2 o teme
«3aKOHBI COXpaHEHHs B MEXaHUKE

22.11.23

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

22

OCHOBHBIE MOJIOKEHUS MOJIEKYIIIPHO-
KMHETUYECKOU TeopuH. bpoyHOBCKOE
neuxenue. JAuddysus

23.11.23

bu6mmorteka [IOK
https://m.edsoo.ru/ff0c4dc2

23

Xapakrep ABUKEHUS U
B3aUMOJICHCTBUS YaCTUL] BEILIECTBA.
Mopenu ctpoeHus ra3oB, JKUIKOCTEH
U TBEPIBIX TEN

29.11.23

24

Macca monekyn. Konuuecto
Bemlecta. [locrosinnast ABoranpo

30.11.23




TennoBoe paBHoBecue. Temmeparypa

25 u e€ uamepenue. lllkana remmeparyp 06.12.23
Lenscus
26 Wneanbnsriii raz B MKT. OcHoBHOE 07.12.23 bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TeMneparypa Kak Mepa
CpeIHEH KHHETUYECKON YJHEPTUr bubnmoreka [JOK
27 13.12.23
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
28 3akoH JlanbToHa. I'a30BBIe 3aKOHBI 14.12.23
JlaGopaTopHas padota Ne2
29 «HcenenoBanne 3aBUCHMOCTH 20.12.23
Me:KI1y NapaMeTpaMu COCTOSTHUSA
pa3pe:KeHHOro ra3ay
30 M3onpoiiecchl B U1€aJIbHOM ra3e v ux 211293 bu6mmorteka I[IOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTtpennssa sneprus
TEPMOJUHAMHYECKOH CHCTEMBI U
crroco0bI €€ n3MeHeHus. Konuuectso bu6mmoreka [IOK
31 27.12.23
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO U/ICATBHOTO
rasa
bu6mmoreka [IOK
32 Bupet Tennonepesiatn 28.12.23 https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIUIOEMKOCTH BEIECTBA.
33 KommgecTBo TeruoTs! npu 10.01.24 bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5c36
Terionepenade. AauadaTHBIN Mporece
34 [TepBbIit 3aKOH TEPMOTMHAMHUKH U €T0 11.01.24 bubmuotexa [JOK




IMPUMCHCHUC K U30IponeccaM

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs mpoiieccoB B

. bubnmoreka [IOK

3 npupoze. Bropoi sakow 17.01.24 https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKH

36 [Tpunnun neicreus u KI1/] rertosoi 18.01.24 bub6nunoreka [IOK
MaIlVHBI https://m.edsoo.ru/ff0c600a

37 Huxn Kapro u ero KI1J] 24.01.24

38 DKOJIOTUYECKHE TPOOIEMBI 95 01.24
TETUIOPHEPTeTHKH
K 0ora Ne3

i ;)/IHTPOJIBHaﬂ paoora Ne 11)0 TEME 1oL Bubnorexa [IOK
«Mouexyasiprast pusiia. OcHoBbt R https://m.edsoo.ru/ff0c6a50
TePMOTUHAMHKID)

40 [TapooOpa3zoBaHue U KOH/ICHCAIIHS. 01.02.24 bubnuoreka [LIOK
Hcrapenue U KUIIEHHE R https://m.edsoo.ru/ff0c63b6
AOGCOIIIOTHAS ¥ OTHOCHTEIIbHASI Eu6 1OK

. nOIMoTEKA

41 BJIQKHOCTB BO3ayXa. HachIeHHbIH 07.02.24 httos://m.edsoo.ru/FfOc6Ad8
nap
TBépnoe teno. Kpucrammueckue n

42 amop¢HbIe Tena. AHU30TPOIHS 08.02.24 bubnuoreka [IOK
CBOWCTB KpuCTa/LIOB. XKuakue o https://m.edsoo.ru/ffoc65f0
Kpuctauisl. COBpEMEHHBIE MaTePUAITBI
[1naBneHue M KpUCTATUIU3ALINS.

43 VY nenbHas TEMI0TA MIIABICHUS 14.02.24 bubmmorexa [IOK

A ’ o https://m.edsoo.ru/ff0c6708
CyOnumarnus
bu6mmoreka [IOK
44 VYpaBHeHHE TEII0BOro OanaHca 15.02.24 httos://m.edsoo.ru/ff0c6820
45 DnekTpu3aius Tei. DIEeKTPUIECKUMA 21.02.24 bubnmnoreka [IOK

3apsan. JlBa Buaa 3JIEeKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiIoB

HpOBO,I[HI/IKI/I, JUDJICKTPUKU U

bubmuorexa [JOK
46 MTOJTYITPOBOTHUKH. 3aKOH COXPaHEHUS 22.02.24 https://m.edsoo.ru/ffcebee
ANEKTPUYECKOTO 3apsiia
B3aunmoneiicTBre 3aps10B. 3aKOH
47 Kynona. Toueunslii 351eKTpUYECKHI 28.02.24 Bubmorexa LIOK
‘ ' P o https://m.edsoo.ru/ffOc6ces
3apsin
Hanpssk€HHOCTB 271EKTPUIECKOTO
48 noss. [IpuHImMn cynepno3unuu 29.02.24 bubnuorexa [JOK
ANEKTPUYECKUX Tosieil. JInHum R https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabora cri 251eKTpoCcTaTHIeCKOTO Eub 1IOK
noIMoTeKa
4 . : 03.24
o not. Tlorermyai. Passocts 06.03 https://m.edsoo.ru/ff0c6f00
MOTEHINAJIOB
[TpoBOAHWKY U TUAIIEKTPUKH B
50 3J1peI<T I(l)CTaTI/I‘-Ié[CKOM ngne 07.03.24 bubmmorexa [IOK
P ' R https://m.edsoo.ru/ff0c7018
JlmsnexkTpudeckas MpOHUIIAEMOCTh
OnektpoémkocTs. Konaencarop.
DNEKTPOEMKOCTh IIIOCKOTO bubnuoreka [LIOK
51 13.03.24
KOHJIEHCATOpa. JHEPTHsI 3aPSIKEHHOTO https://m.edsoo.ru/ff0c7126
KOHJIEHCaTopa.
JlabopaTopuasi padoraNe 3
52 "U3mepeHue )1eKTPOEMKOCTH 14.03.24
KOH/IeHcaTopa'
[IpuHIMI 1EWCTBUS U IPUMEHEHUE
53 KOHJICHCATOPOB, KOTTMPOBAILHOTO 90.03.24

armapara, CTpyHHOTO IPUHTEPA.
DneKTpocTaTUYEeCKas 3aIuTa.




3azeMIIeHUE 3IEKTPOIPHOOPOB

54

KonTtpouabnas padora Ne4
"JuekTpocraTuka'

21.03.24

55

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnenue. 3akoH OMa Jiist
y4acTKa Lenu

03.04.24

56

[TocnenoBarenbHOE, apalljIebHOE,
CMEIlIaHHOE COEIMHEHUE
npoBoAHUKOB. JIabopaTophasi
padora Ne 4 «M3y4enue
CMENIAHHOT0 COeIMHEeHHUsI
pe3ucTopoB»

04.04.24

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTta 1 MOLITHOCTH 3TEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

10.04.24

bu6mmorteka I[IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 171 TOJTHOMU (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3ambikaHue. Jlaboparopuasi pabora
Ne§S «M3mepenne I/IC ucroununka
TOKA U €ro BHYTPEeHHEr o
COMPOTHUBJICHUS

11.04.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas MPOBOAUMOCTD TBEPABIX
METaJIJIOB. 3aBUCHMOCTD
CONMPOTHUBIIEHUS METAJJIOB OT
TemnepaTypbl. CBEpXIIPOBOJAUMOCTD

17.04.24

60

DNEKTPUUECKUH TOK B BaKyyMe.
CBoiicTBa 3JI€KTPOHHBIX ITyYKOB

18.04.24




[ToynpoBOTHUKH, UX COOCTBEHHASsI U

IIpUMeCcHas NpoBoAUMOCTh. CBolicTBa bubmnorexa [IOK

61 1 24.04.24
p—~n-nepexona. IlomynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOPHI
DNEKTPUUECKUI TOK B paCTBOpax 1

62 paciuiaBax 3JIEKTPOJIMTOB. 1 25 04.24 bubnnoreka [JOK
DNEKTPONUTHYECKAs TUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DNEeKTPUYECKUM TOK B ra3ax.

63 CamocTosiTeNbHbIN 1:1 1 02.05.24 bubmuoreka [IOK
HECaMOCTOSITENIbHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U UX ITPAKTUYECKOE 1 08.05.24 bubnnorexa [HOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O6o0maromuii ypox 1 15.05.24 bubmuoreka [{OK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be
Kounrpoabnas padora NeS mo reme

66 <<H0C1I")OHHHBIﬁI;ﬂeKT WYeCKHil TOK 1 16.05.24 bubmmorexa [IOK

P ) A https://m.edsoo.ru/ffOc8a8a

Toxu B pa3In4yHbIX cpeaax»
O6o6maromuit ypok mo remam 10 bubmmorexa [JOK

67 1 22.05.24
KJ1acca 05 https://m.edsoo.ru/ff0c8c56
O06o06maromuii ypok mo remam 10 bubnmnoreka [JOK

68 1 23.05.
KJ1acca 524 https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO HYACOB I1O 68

[TPOT'PAMME




11 KIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne ara mudpoBLIe
Tema ypoka Kourpoubnble IIpakTHyeckue A p
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl

IlocTossHHEIE MArHUTHI K KX

1 B3auMOJIiciicTBYE. MarHUTHOE MOJIE. 1 5.09.24 bubnunoreka LIOK
BekTop MarHuTHOM MHAYKIUK. JInHIKA A https://m.edso00.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarauTHo€e noJie MPOBOIHUKA C

) TokOM. OmBIT DpcTena. 1 £ 09.24 bubmmoteka IIOK
B3anmMoielicTBUE MPOBOIHUKOB C T https://m.edsoo.ru/ff0c98fe
TOKOM
Jlabopamopnas paboma «H3yuenue

3 Maenzmuolz)o nOJIl)}l Kam mkuyc 1 1 9.09.24 bubnmorexa [JOK

4 o https://m.edsoo.ru/ffoc98fe

moxkom»
[eiicmeue maznumnozo nons na
npoeoonuk ¢ mokom. Cuna Amnepa.
Jlabopamopnas paboma b K

4 pamopuasn p ! 1 1 12.09.94 nonmoreka 1{O
«Hccneoosanue oeiicmeus https://m.edsoo.ru/ff0c9acO
HOCMOAHHO20 MAZHUMA HA PAMKY C
MOKOM»
JlelicTBME€ MAarHUTHOTO TOJIST HA

5 BHK ¢S 3apsHKEHHYIO YacTH 1 16.09.24 buGnuorexa [IOK
ABIDKYIIYTO P o . o https://m.edsoo.ru/ff0c9df4
Cwua Jlopenna. Pa6ota cuitel JIopenia



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DnekTpoMarauTHas HHAYKIus. [lotok
BEKTOpa MarHuTHOM uHAyKuu. IJ1C
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
uHaykiuu Papanes

19.09.24

Jlabopamopunasa paboma
«Hccneoosanue agnenun
INEKMPOMAZHUMHOU UHOYKYUUY

23.09.24

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9JIC caMOMHAYKIINH.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

26.09.24

bubnuoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TOCTOSIHHBIC MATHUTHI,
AJIEKTPOMATHUTHI, DJIEKTPOABUTATEb,
YCKOPHUTENN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh

3.10.24

10

11

12

13

Ob6o06maromuit ypok «MarautHoe
nose. DIEeKTPOMArHUTHAS HHIYKIHS

KonTpoJsbnasi pabora nmo teme
«MarnurtHoe noJie.
DJIEKTPOMAarHUTHAsI MHAYKIHSD)

CB00OOIHBIE MEXAHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue suepruu

Jlabopamopnan paooma
«Hccneoosanue 3a6ucumocmu
nepuooa manvix Koaebanuil 2py3a Ha

7.10.24

10.10.24

14.10.24

17.10.24

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

HUmMu om OJIUHBL HUMU U MACCH
2py3a»

14

Konebarensuslit kouTyp. CBOOOAHBIE
SJICKTPOMArduTHBIC KOJIEOAHM B
UJIeaIbHOM KOJIeOaTeIbHOM KOHTYpE.
Amnanorus MCKAY MCXaHUYCCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

21.10.24

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

16

17

18

19

20

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrUr B UACAJIbHOM
K0JIeOATETFHOM KOHTYpE

[IpencraBieHue o 3aTyxXaroIIUX
KoJieOaHusX. BbIHYXIIeHHbIE
MexaHu4uecKkue Kojiebanus. Pesonamnc.
BI)IHY)K)ICHHBIG SHGKTpOMaFHI/ITHBIe
KoaeOaHus

ITepemenHbIi TOK. CHHYCOUATBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsHKEHUS

Tpauncdopmarop. [Ipoussozactso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U MIPAKTUUECKOE
IIPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOr0 TOKa, JIMHUN
JJEeKTponepesad

OKOJIOTUYECKUE PUCKU IIPH
IPOM3BOJICTBE IEKTPOIHEPTUH.

24.10.24

7.11.24

11.11.24

14.11.24

18.11.24

21.11.24

bubnuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcbd34

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KynbTypa ncnosib3oBanus
3JIEKTPO3HEPIUU B TOBCEAHEBHOMN
JKU3HU

Mexanunueckue BOJIHBI, YCJIOBUA
pactpoctpanenus. [lepuon. Ckopocth

bubnunorexa LIOK

21 25.11.24
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunbie U MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh 58.11.24 bubnnorexa [JOK
3ByKa. Bricora Tona. TemOp 3ByKa o https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJHBI, UX By 10K
noInoTeKa
23 cBoOMcCTBa U cKkopocTh. [1Ikana 2.12.24
P https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 teneBuaeHud. Pazsurue cpencts 5.12.24
cBs3u. Paguonoxarus
KonTposbHnas padora «Konedbanus bubmmnoreka HOK
25 9.12.24
U BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpsAMosIMHENHOE PacCIPOCTPAHEHNE
26 CBpeTa B OJTHOPO HIZ)ﬁ cpe epToqequﬁ 12.12.24 bubmorexa LIOK
AHOPOX pese. o https://m.edso0.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [TocTpoeHue u3o0pakeHuit B 16.12.24 bubmorexa LIOK
' P P o https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKaje
[Ipenomnenue creta. [TonHoe
28 BHYTpEeHHEE oTpaxeHnue. IIpenenpHbiin 19.12.24 bu6muoreka [JOK
YIOJI TIOJTHOT'O BHYTPEHHETO o https://m.edsoo.ru/ffOcd7f6
OTpaKeHUS
29 Jlabopamopnan paooma «HU3zmepenue 23.12.24 bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

nokazaméeia npPeiomMieHuis CmeKkia)

https://m.edsoo.ru/ffOcd67a

JIunsel. [TocTpoenune n3o0pakeHuit B

bub6nmmoreka [IOK
30 aun3e. @opMyiia TOHKOM JTHH3HI. 26.12.24
pMYy https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
Jlabopamopnan paboma
31 «Hccneoosanue ceoiicme 30.12.24
U300parrcenuii 8 TUH3AX)
Jucnepcusa ceema. Cnosxchotii
cocmag 6enozo ceéema. Llgem.
32 I 9.01.25
Jlabopamopnan paboma
«Habnwoenue oucnepcuu ceemay
33 WnTepdepenmus ceera. Judpakuus 13.01.25 Bbu6moteka [JOK
ceera. Judpakuuonnas pemérka o https://m.edsoo.ru/ffOced22
[TonepeyHoCTH CBETOBBIX BOJIH. bubmuoreka [IOK
34 16.01.25
ITonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
OnTuyeckue MpuOOpPHI M YCTPOCTBA U
35 P p yerp 20.01.25
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH
36 KJIAaCCMYEeCKOW MeXaHukH. [locTynmarsl 53.01.95 bubmuoreka [JOK
CIIEIMAIBLHON TEOpUH o https://m.edso0.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCHTEIHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIJIeHre BPEMEHH M COKpaIeHUe 27.01.25 BrbmroTexa [IOK
p o https://m.edsoo.ru/ffOcfad2
JUTHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKOMN
38 yacTunbl. CBSI3b MACCHI C DHEPTHUEN U 30.01.25 Bubmorexa IOK
' p o https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS ITOKOS
39 KontpoabsHasi padora «OnTuka. 3.02.25 bubmuotexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OCcHOBBI cnenuaJabLHOM TECOPpUH
OTHOCHUTCJIBHOCTH)»

https://m.edsoo.ru/ffOcf6f0

®otoubl. Dopmyna [1nanka. DHeprus

bubnmoreka [IOK

40 6.02.25
U UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U KCCIICI0BAHNE Eu 10K
HOJIMOTEKA
41 orodddexra. OmpiTer A. I. 10.02.25
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hotorddexra. YpaBHeHUE
42 SI?IHHJTegI)Ha nq;(p(bomatbgema 13.02.25 bubmorexa OK
a ) R https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodddekra
Hasnenue ceera. Onbith [1. H. BuG LIOK
noImoTeKa
43 JlebeneBa. XMHYECKOE NEHCTBUE 17.02.25
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne yCTpoucTBa U
a eCKoe C€HEHUE:
42 NPaKTUYECKOE MPUMEHEHH 20.02.25
dboTorneMeHT, GOTOATIUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3amau no reMe «DJI€MEHTEI 94.02.95 bu6nmorexa LIOK
KBAHTOBOI ONTHUKN» R https://m.edso00.ru/ff0d0302
Monens atoma ToMcona. OTBITE
46 Pesepdopna no paccesHuio o-yactu 27.02.25 bubmorexa LOK
pOOPA p e R https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aToMa
but6mmorexa [IOK
47 IToctynater bopa 3.03.25
Y p https://m.edsoo.ru/ff0d0afa
W3nyuenne u normnoieHue (pOTOHOB
48 o I/I};[qe exoJie aToMa C O H(()I;o OBHS 6.03.25 bubmorexa LIOK
prTIEpExol . 8 P R https://m.edsoo.ru/ffodOafa
SHEpPruM Ha Apyroil. Buabl ciekTpoB
49 BomHoBBIE cBoO¥cTBA YacTHIl. BOTHEI 10.03.25 but6mmoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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ne bpoia. KopnyckynsipHo-
BOJIHOBOM Jiyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4YCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no omnpeneneHuto cocraBa
pPaauOaKTUBHOTO U3TYYECHUS

13.03.25

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

55

CaoiicTBa anbda-, 6era-, raMma-
u3JIydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anba-pacnas.
DJEeKTPOHHBIN U TTO3UTPOHHBIHN OeTa-
pacnaz. I'aMmma-usinydyeHue

OHeprus CBA3U HYKJIOHOB B SIIpE.
SnepHsle peakuuu. SnepHelil peakTop.
[TpobGnemsbl, MepCHeKTUBHI,
DKOJIOTUYECKHE aCIIEKTHI IEPHOU
DYHEPIreTUKHU

DneMeHTapHble YacTullbl. OTKphITHE
no3uTpoHa. MeTo bl HAOMIOICHUS U
pEeTUCTpaLMK JIEMEHTAPHBIX YaCTHII.
Kpyrnsliii cton «@yHaaMeHTaIbHBIE
B3auMoJieicTBUA. ENUHCTBO
(bU3UIECKON KapTHHBI MUPAY

OTanbl pa3BUTHS aCTPOHOMUH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HaAYEHUE acCTPOHOMUHM. Bun
3B&3mHOrO Heba. Co3Be3aus, ipKue

17.03.25

20.03.25

3.04.25

7.04.25

10.04.25

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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3BE3/bI, INIAHETHI, UX BUIMMOE
nmkenue. CoaHedHas cucTeMa

56

57

58

59

60

Connne. ConHedHas aKTUBHOCTb.
Ncrounuk sneprum CosnHua u 3BE371

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI INIABHOM
nocle0BaTeIbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. CoBpeMeHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sBostonny CosHIa U 3BE3]1

Muineunsiii [1yTe — Hama ['anaktuxa.
[Tonoxxenne u npuxenue CosHua B
lNanaxTuke. ['amakTukn. Y€pHbIE NBIPHI
B sAJIpax rajJakTHK

Bceenennas. PasOeranue rajakTHk.
Teopus bosbioro B3peiBa.
PenukroBoe uznyuenue.
MertaranakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMUH

14.04.25

17.04.25

21.04.25

24.04.25

28.04.25

61

62

63

KountposbHas padora «jieMeHTbI
ACTPOHOMUM U ACTPOPUIUKMN»

Ob6o6maromuit ypok. Ponb ¢pusuxu u
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NesTeTbHOCTH
YeoBeKa

O6o6marmuii ypok. Pons u Mmecto
($U3UKU ¥ aCTPOHOMUH B

5.05.25

12.05.25

15.05.25




COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

65

66

O6o06maromuii ypok. Posb
busnueckoit Teopun B GOPMUPOBAHHUH
IpeCTaBICHUN 0 (PU3NIECKON
KapTUHE MHUpa

O6o06maromuii ypok. Mecto
($U3UYECKON KapTUHBI MUpa B 001IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O MPUPOC

Pe3zepBHbIil ypok. MarHuTHoOE 1ose.
DJNIeKTpOMarHuTHask UHIYKIUS

19.05.25

22.05.25

26.05.25

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

66




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

» dusuka, 10, 11 knace/ Msaxumes I'.41., byxosuer b.b., Corckuii H.H. mox
penakmueit [laphentpeBoit H.A., AkunonepHoe obmecTBo «M31arenscTBo

«HpOCBCHICHI/IG»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
CO6opnuk 3amau o ¢pusuke. 10-11 xmacc. ABrop H.A. Ilapdentresa.
Coopnuk 3an1au o ¢usuke. 10-11 xkimacc. Aprop A.Il. PriMkeBu.

[Toypounsie pa3pabotku. 10-11 xmacc. atop FO.A. CaypoB

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M1 PECYPCBI CETH
HMHTEPHET

https://m.edso0.ru
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