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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro ypOBHS Ha YpPOBHE CPEIHETO OOIIETo
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMI K pe3ylbTaram
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Takxke c yuérom QenepanbHOll pabodeil MporpaMMbl BOCTIHMTAHHS H
KOHIICTIIIMM TpernoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon Denepanuu, peann3yIoIuX OCHOBHBI€
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HAOpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxca 10-11 kmaccoB mpu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IESITEILHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpebdoBanusim OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANpeIMETHBIM pe3yibTaTaM
OoOy4eHMs, a TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPeaU3alUu MEXKIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAYYHbBIMU Y4Ye€OHBIMHM MpeameTraMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM M3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIEeTro
00pa3oBaHUsl, TNIAHUPYEMBIE PE3YyIbTaThl OCBOCHHUS Kypca (DU3UKHU: JTUYHOCTHHIE,
MeTanpeIMeTHbIE, IpeAMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3ukKe BKIIOYAET:

e IUIAHHPYEMBIE PE3yIbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIbTATHI MO roJjaM 00yUYeHUS;

e cozepxaHue yueOHoro npenMera «@u3nkay 1o rogam oOydeHus.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaX IPHUPOABI, BBICTYyNas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHu’ 00 okpy»katoiieM mupe. LIIkompHBIN Kype GU3UKH — CHCTEMOOOpa3yroImuii
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (DU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB M SBJICHUHM, H3y4aeMbIX XHMMHEH, OHOJIOTHEH,
dbusnueckoir reorpaduerd W actpoHomuen. Mcmonb3oBaHWEe W AKTHBHOE
OpUMEeHEeHHuEe (U3MYECKUMX 3HAHUW  ONpelesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IIOJIy4eHMsI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOWCTBAMM U JPYTHUX.
N3ydyenne Qu3MKu BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OO0y4aroumxcs, B (OpMHUpPOBAHUE YMEHUI NPUMEHSTH
HAy4YHbIN METO]l TO3HAHUS [IPU BHINOJHEHUN UMHU YYEOHBIX UCCIIEIOBaHUMN.

B ocHOBy Kypca (u3uku A YpOBHS CpeAHEro oOlero ooOpa3oBaHUs
NOJIOKEH PAN HMAEH, KOTOpble MOXKHO pPAacCMAaTpUBaTh KakK MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3/ielnoB (PU3MKU, BKIIOYAET Kak
BONPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKA
00benMHEH BOKPYr (¢u3MyYecKux Teopuil. Bemymum B Kypce sBIsieTcs
(dbopMUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzaunus IOpeanonaraeT HCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (U3MYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢uzuku ¢ pa3BuTMEM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU IIPOOIeMaMu.

Hoess npuxnaomnoit  nanpasenennocmu. Kypc ¢usukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
U3yYECHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercsi TMOCPEACTBOM BBEICHHUS DIIEMEHTOB
COJepKaHUsl, TMOCBSIIEHHBIX DJKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TaKKe OOCYXKICHHS
npo0JieM palMoOHAIBHOTO MPUPOIONOIB30BAHMS U 9KOJIOTMYECKONW O€30MacHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CPEIHEro OOILEero
oOpa3oBaHus SABJIAIOTCS (uzmueckue Teopun (popmupoBaHHE NPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O NpPHUpPOjAE, TIpaHULIAX
OPUMEHUMOCTH TEOPUM, MU ONUCAHUS €CTECTBEHHO-HAy4HbBIX SIBJICHUU U
IIPOLIECCOB).

CHCTEMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (PM3HKH pealu3yercs Mpexie
BCEro 3a CU€T OpraHu3alid SKCHEPUMEHTAIBHOU NIEITeIbHOCTH 00YyYaroluXxcsl.
st Ga3oBoro ypoBHSI Kypca (U3MKA — OTO HCIOJIB30BAHHE CHUCTEMbI
(pOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBbI B OOIIUN CIHCOK YUCHHUUYECKUX
NpaKTUYECKUX palboT. BhiieneHrne B yka3aHHOM IepedyHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JJII KOHTPOJSI W OLUEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTeNbHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHalleHus kabunera ¢usuku. Ilpu 3TOM oOOecmeunBaercss OBIaJEHUE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHbBIE H3MEPEHUs, HCCIICIOBAHMUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIUYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YJEISETCS PEHICHUI0 PAcyYETHBIX U KaueCTBEHHbBIX
3anay. [Ipu 3TOM UIst pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJlaHHON (PU3MUECKON MOJIETBIO, TO3BOJISIONINE TPUMEHTh U3yYEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pa3lena Kypca, TaK U UHTErpuUpys 3HaHUS W3
pa3HbIX pa3nenoB. [ KauecTBEHHBIX 3a7a4 NPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKHX SIBJIEHUM M MPOIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOM MOJAENU IS CUTYallMH MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuaigbHO-
TEXHUYECKOMY OOecrleueHni0 y4dyeOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(GU3MKKU Ha ypOBHE CpPEIHEr0 O0IIero 00pa30BaHusl JOIKEH U3y4aThCsl B YCIOBHUIX
OpeIMETHOr0 KaOWHeTa (PU3WKH WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYYHOro Iukjia. B kaOuHere (U3UKH JOJDKHO OBITh
HeoOXoMMOe JabopaTopHOE OO0OpYIOBaHME [Jisi BBIMOJIHEHUS YKa3aHHBIX B
nporpamme no (pu3nKe y4eHHYEeCKUX MPAKTHUYECKUX PaboT M IEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHCTpallMoHHOe 000pyJaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3NKE KIIOYEBBIX JEMOHCTpAIMi IS
UCCIIEIOBAaHUSA  M3Y4YaeMbIX SIBJIEHUM M  NPOLIECCOB, OSMIUPUYECKUX U
(GyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabGopatopHoe 00OpynOBaHWE MJI YYEHHYECKUX MPAKTHUECKUX padboT
dopmupyeTcsi B BHJE€ TEMaTHYECKMX KOMIUIEKTOB M OOECHeuMBaeTcCs B Pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTH4ecKhe KOMILIEKThI
1abopaToOpHOro O00OPY/IOBaHUS JAODKHBI OBITH TMOCTPOECHbI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CHCTEM B BUJE LIU(PPOBBIX J1aOOpaTOPHIA.

OCHOBHBIMM LIENIAMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHHS OOYy4YalOIIUXCA K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX MHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUS U (popMUpOBaHUE
UCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (opMHPOBaHME HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yjabTaTa H3yuEHHUs
OCHOB CTPOEHHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMmMeHUH OOBSACHATH SBJICHUS C HMCIOJb30BAHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JOKA3aTelbCTB;

e (opmupoBaHue npenacTaBICHUN O ponu (PUIUKHU I PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JocTkeHnue 3Tux 1enei obecreunBaeTcsl pelieHueM CIEAYIOIUX 3a/ay B

npolecce u3y4eHust Kypca (U3UKU Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:



e MpuoOpeTeHue CHUCTEMBI 3HAHUN 00 [0[11170'¢ bu3nIeCcKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUsIX, BKJTFOYAs MEXaHHKY,
MOJICKYJISIDHYIO  (PU3HUKY, DJJEKTPOAMHAMUKY, KBAaHTOBYIO (HU3UKYy U
AJIEMEHTHI aCTPODU3UKH;

e (QopMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKHE 3HAHUS IS
OOBsACHEHUS (PU3NUECKUX SBJICHUM B TPUPOJAEC U JJIs1 TPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pAa3IMYHbIX 33Ja4 C SBHO 3aJaHHOM
(Gu3nyueckol MOJENbpl, 3a/1ad, IOAPa3yMEBAIOIIUX CaMOCTOSATENbHOE
co3iaHue PU3NYECKOr MOJIeNH, aJIeKBATHON YCIIOBUAM 3aa4H;

e TMOHUMaHHE (U3MYECKUX OCHOB U MPHUHIMIIOB JIEUCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOLIYIO
cpeay;

e OBJAJCHUE METOJAAMHU CAMOCTOSITENIBHOIO IJIAHUPOBAHMS U TMPOBEACHUS
bu3MUeCKUX HKCIEPUMEHTOB, aHAJIM3a M HMHTEpIpeTaluu UH(POPMAIINH,
OIpEJIETICHUS] IOCTOBEPHOCTHU MOJTYYEHHOT O PE3YJIbTaTa;

e CO3JaHUE YCIIOBHUI JIJISl Pa3BUTHsS YMEHHI MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPUYECKOM JEATEIBbHOCTH.

[To yuebnomy mimany Ha 2023-2024 y4eOHbIN roj Ha U3y4YeHUE MpeIMeTa
¢bu3nku oTBOIUTCS 68 YacoB M3 pacuera 2 yaca B HENENIO, 2 Yaca B HEJENI0 — U3
dbenepanbHOTO KOMITIOHEHTA.
B cootrBercTBHMM ¢ KaJeHIApHBIM Y4eOHBIM TpadUKOM, BBIXOAHBIMH U
npa3aHUuIHbBIMA JTHIMHU 23.02.2022r., 01.05 u 08.05.2022 pabGouas mporpaMmma 1o
¢usuke B 10 kmacce Ha 2023-2024 yueOHsbIif roa OyneT BbIOTHEHA 3a 65 4acoB

[Ipennaraemerii B mporpamMmme 1o (U3MKE IepedeHb Ja0OpaTOPHBIX H
NPaKTHYECKUX pPadOT SBJIAETCSA PEKOMEHIOBAHHBIM, YUHTENb JClaeT BBIOOP
HPOBENCHUST JTA0OPATOPHBIX pPabOT ¥ OMBITOB C Y4YETOM HWHIUBUAYAIbHBIX
0COOEHHOCTEH 00yUaroIuXCsl.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. @usuka v MeTOAbI HAYYHOI'O MO3HAHMS

®usuka — Hayka o mnpupoxae. HayuHble mMeTonpl NMO3HAHUSA OKPYKAOLIETO
mupa. Poib 3KCniepuMEHTa M TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCnepUMEHT B QU3HKE.

MopaenupoBanue (GuU3NIECKUX SBICHUNA W TporeccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHbl U TEOpUH. ['paHULIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp m mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorople U LUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznea 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBmxkeHHe. OTHOCHUTEIBHOCTh MEXAaHHYECKOI'O0 JBHIKCHUS.
Cucrema orcuéra. TpaekTopusi.

ITepemernienune, CKOpocTh (CpemHsiE CKOPOCTh, MIHOBEHHAsl CKOPOCTb) H
YCKOpPEHHE MaTepUaIbHOM TOYKH, WX MPOEKIIMU Ha OCU CHCTEMBI KOOpIWHAT.
CioxxeHue nepeMenieHnii U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWkKeHHe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MNyTH W TMepeMeIleHUs
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoOoaHOe najsieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitnoe  aBmkeHue. JIBUKEHME MATEpUAIBHOM TOYKH 1O
OKPYHOCTH C IMOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, TUHEUHAS
ckopocTs. [lepuona u yactora obpamienus. [{leHTpocTpeMuTeILHOE YCKOPEHHE.

TexHuueckne YCTpOWCTBA W TMPAKTUYECKOE TMPHUMEHEHHE: CIIUJIOMETD,
JIBM)KEHUE CHAPSIOB, IICMTHBIC U PEMEHHBIE MepeIavHn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBanue NBMKEHUN C UCIIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenne ABWKeHHS Tea, OPOIIEHHOrO IMOJA YIioM K TOPU3OHTY H
TOPU30HTANTBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHMUS.

Hanpagnenue ckopocTy pu ABMKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIEJIBIO OINPEAEIICHUs MIHOBEHHOMU
CKOPOCTH.

HccnenoBaHne COOTHOMICHHUS MEXAY NYTSIMH, TPONUICHHBIMU TEJIOM 3a
MIOCJIEIOBATENIbHBIE PABHbIE IIPOMEXYTKH BPEMEHHM I[IPU PABHOYCKOPEHHOM
JIBUKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHUS IapUKa B BI3KOU KUJIKOCTH.

N3yuenne nBuxeHus Teia, OpOIIeHHOr0 TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCcTH  [anmunes. IlepBwii  3akoH  HproToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipununun cynepno3unmu cui. Bropoit 3akon HeroToHa
JUISl MaTepuaabHOM ToUku. Tperuil 3akoH HproTOHA 111 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoibxkeHus, kauenus). Cuma tperus. Cyxoe
Tperune. Cuiia TpeHHUsI CKOJIBKEHHS U cuila TpeHus mokosi. Koaddunuent TpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B KUJKOCTH UJIU rase.

[TocTynarensHOE U BpalllaTelbHOE JIBHIKEHHUE a0COIIOTHO TBEPAOIO TeENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECUSA TBEPAOIrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUNL.

CpaBHeHME MACC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jieopmariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MaJICHHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECHs TBEPAOTO TeNa. BUibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOM TUIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CWIJI YNIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pe3HOBOM 00pasiie, OT ux aehopMaluu.

HccnenoBanne yclioBHI paBHOBECUS TBEPAOTrO TeENa, HMEKOLIErO0 OCh
BpAaILICHUS.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

NmMnynbc MarepuaibHOM TOUKHM (Tena), CUCTEMbl MaTEpPUAIbHBIX TOYEK.
Nmnynbc cuiibl U1 U3MEHEHHE HMIIYJIbCAa TENAa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOUKU. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPTUU.

[TorennuanbHas DHEPTUS. [TorennuanbHas DHEPIUs YIIPYyro
nepopMHpOBaHHON  mpykuHbl. [loTeHuumanbHas  SHeprus Tena  BONM3U
NOBEPXHOCTH 3EMJIH.

[loTennuanbHple W HEMOTEHIMaNbHbIE  CWibl.  CBA3p  paboOTHI
HEITOTEHUHAJIBHBIX CUJI C HM3MEHEHHEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYpyrue v HEynpyrue CTOJIKHOBEHMUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIA MUCTOJET, JBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

Ilepexon NOTEHIMAIBLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, 1abopamopule pabomuwl

N3yyenue abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPTUu
TeJa Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Paznea 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMMKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysusa. Xapaktep IBMKEHUS U
B3aUMOJIECTBUSA YACTUL] BelIeCTBA. MOJENIM CTPOCHUS Ta30B, XUJIKOCTEN U
TBEPABIX TEJ U O0BSCHEHHUE CBOMCTB BEUIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Llenbcus.



Mopens  wupeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpHM HAeaIbHOro rasza. AOCONIOTHas TeMIiepaTypa Kak mepa
CpeaHe KUHETHMYECKOW SHEPruM TEIUIOBOrO JABWKEHUsA dvacTui] rasza. lllkanma
temneparyp KenpBuHa. 1'a3oBbie 3akoHbBI. YpaBHeHUe MeHnneneeBa—Kianeipona.
3akoH [lambroHa. M30mpolieccsl B UACAIFHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BenecTBa. ['paduueckoe mpeacTaBieHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
nzobapa.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIleCcTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUI.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mogenbs OpOyHOBCKOT'O JABUKEHUS.

Moguens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBUSI.

Mopaens, HILTIOCTPUPYIOIIAS TPUPOY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS HIEAJbHOIO rasa,
U30IIPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY NapamMeTpaMu COCTOSIHUS Pa3peKEHHOT O
rasa.

Tema 2. Ochogbl mepmoouHamuKu

TepMmoauHamuueckass cucrema. BHYTpEHHssI 3HEpPruss TEPMOJUHAMUYECKOU
CUCTEeMbI U cioco0bl €€ n3meHenus. KonnuecTBo TermnoTsl U pabota. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  HWJCAJBbHOro  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCHHE. Y elIbHasA TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TeIIoNepeaaye.

[lonsitue 00 anuabatHoM mipouecce. IlepBblli 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHM K u3onpoueccaMm. ['paduueckas
UHTEpIpeTalys paboThl rasa.

Bropoii 3akoH TepmoguHamuk. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeroBeie  MamuHbl.  [IpuHUUNBI ~ AEUCTBUS — TEIJIOBBIX  MAIIIUH.
[IpeoOpazoBanusi ’HEpruM B TEIUIOBBIX MamnHax. KosdduumueHt mnone3Horo
neiictBus tersioBo mammebl. [ukn KapHo um ero xodgduiMeHT Moie3HOro
JEHCTBUSA. DKOJIOTHYECKUE TPOOJIEMBI TETUIOPHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOI XOJOAMIbHUK, KOHIAUITUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH JHEPruu Teia TNpPH COBEPUICHHWU PaOOTHI: BBLUIET
npoOKu W3 OYTBUIKM TOJ JEHCTBHEM CXATOTO0 BO31yXa, HarpeBaHue d(dupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpaIIu).

N3MeHeHnne BHyTpeHHEH SHEPTUH (TeMIlepaTypbl) Tea Mpu Teruionepeaaye.

OmpIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSI BHYTPEHHEr0 CTOpPaHusi, peaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Aepezammusvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapoobOpa3oBanue u kKoHneHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HacelmeHHwsld map. YaenbHas TEIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Tsépnoe Teno. Kpucramnuueckue u amopgHbie Tena. AHU30TPOIMS CBOWCTB
kpuctayoB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUCTA/UIU3aIMs. Y IeTbHas Tersiora miasieHus. Cyonmumanms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHHUE: TUTPOMETp H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTMU MOITYyUYEHUS] COBPEMEHHBIX MAaTEpPUAIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

Habmronenne HarpeBaHus U IUIABJICHUS] KPUCTAILNTIMYECKOTO BEIECTRA.

JleMOHCTpalysi KpUCTaIOB.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3Mepenre 0THOCUTEIHLHON BIIaXKHOCTU BO3/yXa.

Pasznen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpuzanmsi Tell. OJIEKTPUYECKUM 3apsi. JlBa BHIA DSIEKTPUYECKUX
3apanoB. IIpOoBOAHUKH, IOUAIIEKTPUKUA W MOJYNPOBOAHUKH. 3aKOH COXPaHEHUs
AIEKTPUYECKOrO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToYeUyHBIN ANEKTpUYECKUI 3apsi.
Onektpudeckoe mnose. Hampsox€éHHocTh  3yekTpuyeckoro mons.  IIpuHnmn



CYIEPIIO3ULIAN BJICKTPUUYECKUX MOJIeH. JIMHMM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
OJIA.

PaGora cun  anekrpocraruueckoro  mons.  [lorenmman.  Pa3HocTb
MOTEHIUAN0B. [IpOBONHMKM W JMAIIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHeHcaTop. DIEeKTPOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuueckne yCTpOMCTBA W IPAKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTaTHUUECKash 3alluTa, 3a3€MIICHHE 3JIEKTPOIpPUOOpOB,
KOHJIEHCATOP, KONMPOBAILHBIN arapar, CTpPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHIUIL IEUCTBUS DIEKTPOMETPA.

B3aumopericTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IUTACTHH, PACCTOSHUS MEXKAY HUMHU U JUIJIEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAeHCcaTopa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepeHnne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku ¢ paznuunvix cpeoax

DNEKTPUYECKUM TOK. YCIOBHSI CYILIECTBOBAHUS DJIEKTPUUYECKOrO TOKa.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COINPOTUBJICHUE. Y IEIbHOE CONPOTHUBIIEHUE BELIECTBA.
ITocnenoBaTenpHOE, NapaJuIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

PabGora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlennma. MomHOCTh
AIEKTPUYECKOr0 TOKA.

DJIEKTPOJBIKYIIAsA CUJIA M BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3axoH Oma 11 OJIHOM (3aMKHYTOM) 3JIeKTpuyeckol nenu. KopoTkoe 3aMbIKaHHeE.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTb  TBEPIABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTpUUECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBOaHUKMY. CobOcTBeHHas " MpUMECHas MPOBOJIUMOCTh
noJaynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHUKOBBIE TPHOOPHI.

OJIEKTpUYECKU TOK B  pacTBOpax M  paciulaBax  AJIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DIEKTPOJIH3.



DIIEKTpUYECKH TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckne YCTpOMCTBA UM NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJITMETP, pEOCTaT, HWCTOYHMKU TOKA, OJIJICKTPOHArpeBaTeNbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIA JTHO/,
TEPMUCTOPBI U POTOPE3UCTOPHI, TTOITYITPOBOAHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAIPSKEHMUSL.

3aBUCUMOCTh COINPOTUBICHUS HWIMHAPUYECKUX TMPOBOJIHUKOB OT JIJIUHBI,
IUIOIIAIN MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenaHHoe COeIMHEHUE ITPOBOJHUKOB.

[IpssMmoe wW3MepeHue BIEeKTPOABMXKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3mepenne 3JIeKTpOABMXKYIIEN CHIIbI MCTOYHHUKA TOKA M €r0 BHYTPEHHErO
COIIPOTHUBIICHUS.

HaGntonenue snekrponusa.

MexknpeaMeTHbIe CBA3H

Nzyuyenune kypca ¢uszmku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
Y4ETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJI0TUH, XUMHH, Teorpadui U TEXHOJIOTUH.

Meosicnpeomemuvle nonsmusi, CBSI3aHHBIE C W3YyYEHHEM METOJIOB HAYYHOT'O
MO3HAHWS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JWHEWHas QyHKIHS,
napabosa, rurnepoosna, ux rpaduKkd ¥ CBONCTBA, TPUTOHOMETPHUUECKUE (DYHKIIMH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIIUU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexanuueckoe IBIKEHHE B KHBOU mpupoje, nuddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIadH, TEIIOBOE PABHOBECHE),
BJIEKTPUYECKUE ABJICHUS B )KUBOM MTPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH U



ra3oB, JJIEKTPUYECKHME CBOWCTBA METAIIOB, JJIEKTPOJUTHYECKAsS IHCCOLMALMA,
rajgbBaHMKA.

l'eoepacghus: BnaxXHOCTh BO3]lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeodOpa3oBaHUE JBUKEHUH C HCHOIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, IMOAIIMITHUKH, HCIIOIb30BAHUE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JIpyrue), ABUTATE]b BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOJWIBHUK, KOHJUIIMOHEP, TEXHOJIOIHU
IIOJIyYEHHUsT COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIE€ HAHOMATEPHUANIOB, U
HAHOTEXHOJIOTHH, 3JICKTPOCTATHUYECKas 3allUTa, 3a3€MJICHHE S3JIEKTPONpPHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArpeBaTEIbHbIE 1110)2 (0 )) 3
AJIEKTPOOCBETUTENBbHBIE IPUOOPHI, TAJIbBAHUKA.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBLHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro npeamera «Pu3nKa» Ha YPOBHE CpelHEr0 oOuiero oopaszoBanus (0a30BbIH YPOBEHb) JOIKHO
00ecreyuTh JOCTHKEHUE CISNYIONUX JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YILTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIC pE3yJbTaThl OCBOCHHS ydeOHOro mpenMera «Pu3rka» JOKHBI OTPakaTh TOTOBHOCTh M CTIOCOOHOCTH
O0y4Jarommxcsi PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3WUIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX YOEKJEHHM, COOTBETCTBYIOUIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO
o0l1IecTBa, pACIIMPEHUE KU3HEHHOTO OMbITa M OIbITA JEATEILHOCTH B MPOLIECCE peaii3allid OCHOBHBIX HaIlpaBJICHUM
BOCTIUTATEIbHOM JIESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM TMO3MIIMU O0YUYAIOIIErocsl Kak akTUBHOTO W OTBETCTBEHHOI'O WIEHA POCCUHCKOTO
0OIIIECTBA;

NPUHITHE TPATUITMOHHBIX O0IEYETIOBEYECKUX TYMAHUCTUYECKHUX U JIEMOKPATHUECKHUX 1IEHHOCTEH;

FOTOBHOCTh BECTHM COBMECTHYIO JEATEILHOCTh B HMHTEpEcax TpaxJaHCKOro OOIIecTBa, Yy4yacTBOBaTh B
caMOyTpaBJIe€HUH B 00pa30BaTeIbHON OpraHu3aluy;

yMEHHE B3aUMOJICCTBOBATH C COLIMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBHUHM C MX (DYHKITUSAMHU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) MaTPHOTHYECKOI0 BOCTIMTAHMS :

c(hOpMUPOBAHHOCTb POCCUUCKOMN TPaKTAHCKON UIACHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYJaPCTBEHHBIM CHMBOJIAM, JOCTHIKCHHUSM POCCUMCKUX YYEHBIX B 00J1aCTH (DU3UKH U
TEXHHKHU,

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOopMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBEICHMUS;



CIIOCOOHOCTHh OILICHMBATh CHUTYallMI0O M TNPUHUMATh OCO3HAHHBIE pEIICHUS, OPUEHTHUPYICh Ha MOPAJILHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE€ B IESITEIIbHOCTH YYEHOIO;

OCO3HAHHE JIMIHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYayIIEero;

4) 5¢TeTHYEeCKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIIOUas SCTETUKY HAYYHOI'0 TBOPUECTBA, MPUCYIIETO PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIHTAHMS :

MHTEPEC K pa3InIHbIM chepam MpodeCCHOHATBHON NeATeIbHOCTH, B TOM YHCIIEC CBA3AHHBIM C (DU3UKON U TEXHUKOH,
yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIe mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HECHHBIE TJIAHBI;

TOTOBHOCTH ¥ CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00J1aCTH (DU3UKU HA TIPOTSHKEHUU BCEH KU3HH,

6) 3K0JIOrM4ecKOro BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh IKOJIOTMUYECKON KYJIbTYpPbl, OCO3HAHHE II100aTBHOr0 XapaKkTepa 3KO0JIOrMYEeCKUX MpodIIeM;

IUTAHUPOBAHKE U OCYIIECTBIICHUE JIEUCTBHUI B OKpYXKalolel cpefie Ha OCHOBE 3HAaHMS 1eJIeil yCTOMYUBOIO pa3BUTHUSA
YEJIOBEYECTBA;

PaCIIMPEHUE OMBITA JIEATETHHOCTH SKOJIOTUIECKON HATIPABICHHOCTH Ha OCHOBE MMEIOIITUXCSI 3HAHUHN TIO (PU3HKE;

7) HeHHOCTH HAYYHOTO TIO3HAHMS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3UUECKON HAYKH;

OCO3HAHHE IEHHOCTH HAyYHOU JesSTEeIHbHOCTH, TOTOBHOCTD B IMPOIIECCEe U3YUCHHS (DU3UKU OCYIIECTBIISITH MTPOCKTHYIO
U UCCJIEA0BATEIbCKYIO AESTEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Io3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUYeOHbIE 1efiCTBUA

baszoBble jlornuecKue 1eicTBUA:
CaMOCTOSITENILHO (POPMYITHPOBATh U aKTYAIM3UPOBATh MPOOJIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENENATH LN AEATEIbHOCTH, 3a1aBaTh IapaMeTPhl U KPUTEPUU UX JTOCTHKEHHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBICHUSX;



pa3pabarpiBaTh IUIAaH PEIICHHS MPOOJIEeMBbI C YYETOM aHAIM3a HMMEIOIIMXCS MaTepUalibHBIX M HeMaTepHAIbHBIX
pECYpCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LEJSAM, OLEHUBATh PHUCKHU
MOCJICJICTBUU JICATCIILHOCTH,

KOOPJMHUPOBATh M BBIMNOJHATH PabOTy B YCIOBUSAX PEATbHOI0, BHPTYaJIbHOIO W KOMOWHHUPOBAHHOIO
B3aUMOJICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.

ba3oBble nccienoBarebCcKue 1eMCTBUS .

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MTOHATHSIMHU U METOJaMU (PU3UIECKON HAYKH;

BJIAJICTh HABBIKAMH y4E€OHO-MCCIICIOBATENHCKON U MPOEKTHON NMEATeTLHOCTH B 001acTH (DM3UKH, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbLHOMY TIOMCKY METOJIOB pelieHus 3ajad (U3UYECKOro COAEpKaHUusl, MPUMEHEHUIO
Pa3IMYHBIX METOJ0B MO3HAHUS;

BJIQJIETh BHJAMH JICATEIBHOCTH II0 TIOJYYCHHIO HOBOIO 3HAHMs, €ro HWHTEpIpeTallud, IPeoOpa3oBaHUIO U
NPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIHSIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISBJISITh IPUYMHHO-CJIEACTBEHHBIEC CBSI3U U aKTYaJlM3UPOBATH 3aJ/1a4y, BBIJBUTATh THIOTE3Y €€ PEUICHUS, HAXOAUTh
apryMEHTHI JIJIs I0Ka3aTeNbCTBA CBOUX YTBEPKIEHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHUS,

AHAIM3UPOBATH MOJYYEHHBIE B XOJE PEUICHUSA 3aJauyd pPE3YJbTaTbl, KPUTUYECKH OICHUBATH HX JOCTOBEPHOCTD,
IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSAX;

CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa3oBaTEIbHON AEATEILHOCTH, B TOM YHCJIE MPU U3YUCHUHU
buzuku;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, OLICHUBATh MPHOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS M0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEIEATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJECH, NIPEJJIaraTb OPUTrMHAIBHBIC TTOXO0/bl U PEIICHUS,

CTaBHUTh IPOOJIEMBI M 33J1a4H, JOMYCKAIOIIHNE AIbTCPHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmueii:



BJa/J€Th HABBIKAMM IOJydyeHUs HMHPOpMALMK (PU3MUECKOrO COJAEpKAaHUS M3 MCTOYHMKOB pa3HbBIX THIIOB,
CaMOCTOSITEJIFHO OCYILECTBISATh MOUCK, aHAJIN3, CUCTEMATU3aUI0 U UHTEPIPETANI0 HH()OPMALIUK Pa3INYHbIX BUJIOB U
dbop™M IpecTaBICHNUS,

OLICHMBATh JOCTOBEPHOCTh HH(POPMALIUU;

UCMOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX W KOMMYHHUKAlIMOHHBIX TEXHOJOIMIl B pEIIEHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX 3a7ad C COOJIOJACHHEM TpeOOBAaHUN 3PrOHOMHKH, TEXHUKH O€30MaCHOCTH,
THUTHMEHBI, pecypcocOepeXeHus, MPaBOBbIX U ATHUYECKUX HOPM, HOPM MH(OPMALIMOHHON O€30MaCHOCTH;

co3/1aBaTh TEKCThl (PU3UYECKOTrO COAEp)KaHHUsS B Pa3NUMYHBIX (QopMarax ¢ ydy€ToM Ha3HAYEHUS HHPOpMALUHU U
LIeJIEBOM ayAUTOPHH, BEIOMpAsi ONTUMAIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALUH.

KoMMyHUKaTHBHbIC YHHBEPCAJIbHbIC Y4eOHbIC AeHCTBHSA:

OCYILIECTBIISAThH OOIIEHNE Ha YPOKax (PU3UKH U BO BHE-YPOUHOMU AESITEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYalluid U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

IOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBUAYAIBHON paboThI;

BbIOMpATh TEMAaTUKY U METObI COBMECTHBIX JIEHCTBUHN C yUETOM OOIIUX MHTEPECOB U BOZMOKHOCTEH KaKJ10T0 YjeHa
KOJUIEKTHBA;

IPUHUMATh LIEJIM COBMECTHOM NIESITENbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH JACHCTBUS MO €€ NOCTHKEHUIO:
COCTaBJIATh TUIaH JIEUCTBUM, paclpenensaTh poyid ¢ Y4ETOM MHEHUN yYaCTHHUKOB, OOCYXKJIaTh pPe3yibTaThl COBMECTHOM
padoTHI;

OLICHMBATh KAueCTBO CBOEr0 BKJIAJa M KaXKJOr0 YYaCTHMKAa KOMaHJbl B OOLIMN PE3yslbTaT MO pa3zpabOTaHHBIM
KpUTEPUSM;

IIPEAJIaraTb HOBBIE IPOEKTHI, OLEHUBATD UJEU C ITO3ULMU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITh ITO3UTUBHOE CTPATETUYECKOE NOBEACHUE B PA3JUYHBIX CUTYalUsAX, IPOSBIATH TBOPYECTBO M
BOOOpakxeHHe, ObITh THUIIUATUBHBIM.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranusanus:

CaMOCTOSITENIFHO OCYUIIECTBIIATh IO3HABATENBHYIO JEATENbHOCTh B 00JACTH (PU3MKKM M aCTPOHOMMH, BBISBISATH
npoOJIeMbl, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIE 3a1aUH;

CaMOCTOSITETILHO COCTABJISITH IUIAH PEIICHUs PACUETHBIX M KaYECTBEHHBIX 3aJ1ay, TUIAH BBIMOJTHEHUS MPaKTHYECKOU
paboThI ¢ YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacimupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPENOUYTEHU;

JIeJIaTh OCO3HAHHBIN BBIOOpP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEUICHUE;

OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHMIO U TPOSBICHUIO JSPYAULIMU B 00NacTU (PU3MKU, TMOCTOSHHO TIOBBIINIATH CBOM
00pa3oBaTeIbHBIN U KYyJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, YMOLMOHAIbHBII HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LENSIM;

BJQJ€Th HAaBBbIKAMHU TO3HABAaTEIbHOU pe(dIeKCHH KakK OCO3HAaHUS COBEPIIAEMBbIX JEHCTBUA W MBICIUTEIbHBIX
IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCMOJIb30BaTh NPUEMBI PEQIIEKCUH JIsl OLEHKU CUTYaIlUH, BBIOOpa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIICHHS 110 UX CHUKECHHIO;

NPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHAJIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX [IPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

NpHU3HABATh CBOE MPABO U MPABO APYTHX HA OLIMOKH.

B npouecce qocTuxKeHNs IMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IIPOrpaMMBl 110 (PU3HKE JIs1 YPOBHS CPEHEr0 OOLIEro
00pa30BaHUsl y 00yUAIOUINXCSl COBEPIICHCTBYETCS IMOLMOHAIIbHBIM HHTEIUIEKT, IPEANoIaraionuii chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKIJIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOLMOHAIBHOE COCTOSIHHE, BUJETh HAIPABIICHUS
pPa3BUTHs COOCTBEHHON AMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;



CaMOPETYJIMPOBAHUS, BKJIIOYAIOMIET0 CAMOKOHTPOJIb, YMEHHUE IMPUHUMATh OTBETCTBEHHOCTb 3a CBOE ITOBEICHUE,
CITIOCOOHOCTH QIANITUPOBATHLCS K IMOIIMOHAIBHBIM U3MEHEHUSIM M TIPOSIBIIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTMBAlLlWH, BKJIIOYAIOIIECH CTPEMJICHUE K JIOCTHXKEHUIO LIEJIM U yCIEXy, ONTUMHU3M, NHUIMATUBHOCT,
YMEHHUE IEUCTBOBATh UCXO/ U3 CBOMX BO3MOKHOCTEW;

AOMITATHH, BKJIIOYAIONIEH CIIOCOOHOCTh ITOHUMATh DSMOIIMOHAIBHOE COCTOSHHE JAPYTUX, YUYUTHIBATh €ro MpH
OCYIIECTBIICHUHU OOIIECHHMS, CIOCOOHOCTh K COUYBCTBHIO M COIIEPEIKUBAHUIO;

COIIMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIEHMSI C APYTUMHU JIIOJAbMHU, 3a00THUTHCH,
MPOSIBJISATh UHTEPEC U pa3peiiaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xonnmy oOyuenuss B 10 kiacce mpeIMeTHble pe3yibTaThl Ha ©0a30BOM YpPOBHE JIOJDKHBI  OTPaKaThb
c(hOpMUPOBAHHOCTD Y O0YYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TPUMEPAX POJIb U MeCTO (M3UKU B (POPMUPOBAHUHN COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B
Pa3BUTHH COBPEMEHHON TEXHHUKHU U TEXHOJIOTHH, B IPAKTUICCKOM ACSITEIBHOCTH JTFOCH;

YUUTBHIBATh TPAHUIIBI IPUMEHEHHUS M3YYEHHBIX (PU3MUYECKUX MOJIETIe: MaTeprualibHas ToUKa, HHEPIMAIbHAS CUCTEMa
orcuéra, abCOMIOTHO TBEPAOE TENO, WACANBbHBIN Ta3, MOJAEINU CTPOCHUS Ta30B, XKUAKOCTEH W TBEPABIX TEN, TOYCUHBIN
ANEKTPUUCCKUH 3apsij] PU PEIICHUH (PU3NYECKHUX 3a]1a4;

pacro3HaBath (U3MUYecKue SIBICHUs (MPOIECChl) U OOBICHATh UX HAa OCHOBE 3aKOHOB MEXAaHHUKH, MOJICKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHMHOE
IBIDKECHHE, CBOOOJTHOE TIaJICHHUE TEII, IBUKEHUE 110 OKPYKHOCTH, HHEPITUS, B3auMojeicTBre Ten, Tuddy3us, OpoyHOBCKOE
JIBIKEHUE, CTPOCHUE JKHUJKOCTEH W TBEPABIX TEN, M3MEHECHHE 00BhEMa Tel MPH HarpeBaHWM (OXJIAKICHWH), TEIIOBOE
paBHOBecHE, HUCIApeHUE, KOHJACHCAlls, IUIaBJIIEHUE, KPUCTAJUIM3alUs, KHUIEHUE, BJIAXKHOCTh BO3AYyXa, IOBBIIIEHUE
JIABJICHUS Ta3a NPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKJIY MapaMeTpaMu COCTOSIHUS raza B M30MpoIleccax,
ANEKTPHU3AIUS TEJ, B3aUMOJCHCTBUE 3aPS/IOB;

ONKMCHIBATh MEXAHUYECKOE JBIKCHHE, HUCIONB3ysd (HU3MYECKHe BEIUYMHBI: KOOpPJWHATA, ITyTh, IEPEMEIICHHE,
CKOpOCTb, YCKOpPEHHUE, Macca Tella, CHIIa, UMITYJIbC Tella, KHHEeTUYeCKasl YHeprusi, MOTEHIMaIbHAas SHEPTHsl, MEXaHUYecKas



pabora, MexaHU4ecKasi MOIIHOCTb; MPU ONMUCAHUU MPABUIBHO TPAKTOBATh (PM3MUECKHUI CMBICI MCIIOJIb3YEMbIX BETUYMH,
uX O0O3HAYEHUS W EIUHUIBI, HAXOAUTH (OPMYJIbI, CBS3BIBAIONIME JaHHYI0 (U3MYECKYIO BEIUYMHY C JIPYTrUMU
BEJIMYMHAMU;

OMUCHIBATh U3YUYEHHBIE TEIJIOBbIC CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCTIONB3YS (PU3NUECKHE BETUYUHBI: JTaBICHUE
ra3za, Temneparypa, CpelIHssl KHHETUYECKasi SHEPrUsl XaOTUUECKOrO JIBMXKEHUSI MOJIEKYJI, CpeAHEKBaApaTUYHasl CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI JHEPrus, padora Taza, KOd(DPHUIMEHT MOJIE3HOTO JEHCTBUS TEIUIOBOTO
JBUTATENISl; MPU ONUCAHUM MPABUIBLHO TPAKTOBATh (PU3UYECKUM CMBICI HCMHOJIb3YyEMbIX BEJIMYMH, UX OOO3HAYCHHUS U
€UHULIBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIONINE JaHHYIO (DU3NUYECKYIO BEJIMUMHY C APYTUMHU BEIMUUHAM;

ONKCHIBATh HM3YYCHHBIC DIJIEKTPUUYECKHE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKUE SBJICHMS (TPOIECCHI), UCIIONB3YS
buznuecKre BETMYUHBI: AJICKTPUYECKUN 3apsif, JJICKTPUUECKOE I0JIe, HAMPsHKEHHOCTH TOJSA, TMOTEHITMAN, PAa3HOCTh
MOTEHI[UAJIOB; MIPU ONKHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCMHOJb3yEMbIX BEIWYMH, UX O0O03HAYCHUS U
€IMHUIIBL; YKa3bIBaTh (hOPMYIIbl, CBS3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMU BETMYUHAMU;

aHAM3UPOBATh (PU3UUECKHUE TIPOLIECCHI U SBJICHUS, UCTIONB3YS (PU3NYECKHE 3aKOHBI M IPUHIIUIIBI: 3aKOH BCEMHPHOTO
tarotenusi, |, 1l u Ill 3akousr HpioTOHA, 3aKOH COXpaHEHUS] MEXAHUYECKOM HHEPIrHH, 3aKOH COXpaHEHUs HUMIYJIbCa,
OPUHIMIT CYTEPIO3UIMK CHUJI, MPUHIIUIT PABHOIPABUS WHEPLUHAIBHBIX CHUCTEM OTCYETA, MOJEKYISPHO-KMHETHYECKYIO
TEOPHUIO CTPOEHUS BEIECTBA, rA30BbI€ 3aKOHBI, CBA3b CPE/IHEW KMHETUYECKON dHEPrUM TEIIOBOI'O JBUXKEHHUS MOJEKYI C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJTMHAMUKH, 3aKOH COXPAHEHUs DIIEKTPUUYECKOTo 3apsiaa, 3akoH KyoHa,
IpU 3TOM pa3InyaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIEC MPUHIIMIBI JIEUCTBUS MAILMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3iinyaTh YCIOBUS HX
0€30macHOr0 UCTIOIL30BAHMSI B TIOBCETHEBHOM JKU3HMU;

BBITIOJIHATh SKCIEPUMEHTHI 0 UCCIEI0BAHUIO0 (PU3MUECKUX SIBICHUI W MPOIECCOB C MCIOJb30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEpEHUH, MpHu 3TOM (QOopMYyJIHpOBaTh MpoOiIeMy/3aqady U TUIIOTE3y y4eOHOro HKCIIEpUMEHTa, COOMpaTh
YCTAaHOBKY M3 MPEJI0KEHHOT'0 000PY10BaHUS, POBOJIUTH ONBIT U (POPMYITHUPOBATH BHIBOJIBI;

OCYIIECTBIISTh MPSAMbBIC M KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMYWH, TP 3TOM BBHIOMPATHh ONTHUMAJIbHBINA CIIOCOO
U3MEPEHUS U UCTIOIB30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPEITHOCTEN N3MEPEHU;



UCCIIEZIOBATh 3aBUCHMOCTH MEX1Y (PU3MUECKUMM BEIMYMHAMU C MCIOJB30BAHUEM IPSAMBIX MU3MEPEHUM, NMPU ITOM
KOHCTPYHPOBaTh YCTAaHOBKY, (PUKCHUPOBATh PE3yIbTAaThl OJYyYEHHONW 3aBUCUMOCTH (PM3UYECKUX BEIIUYMH B BUE TaOIHIl U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIICIOBAHNUS;

coOiroaTh mnpaBuia O€30MaCHOr0 TpyJda MPU MNPOBEACHUM HCCIEAOBAaHUM B paMKax Y4eOHOro SKCIEPHUMEHTA,
y4eOHO-UCCIIEIOBATEILCKOM M MPOEKTHOM JAEATEIbHOCTH C MCHOJNb30BAaHUEM H3MEPUTENbHBIX YCTPOHCTB H
1a60paTOPHOTO 00OPYIOBAHHS;

pemaTh pacy€THBIC 3a7a4d C SIBHO 33/JIaHHON (PU3UYECKON MOJIENbIO, HCTIONb3Ys (PU3UUECKHe 3aKOHBI M MPUHIUIIH,
HAa OCHOBE aHaJM3a YCJIOBHS 3a/Jaud BBIOMpaTh (PU3MYECKYIO MOJENb, BBIACIATH (PU3MUECKUE BETUYMHBI U (HOPMYIIbI,
HEoOXoAUMBIE NIl €€ pEelIeHMs], IPOBOAUTh PAacUE€Thl M OLICHUBATh PEAJbHOCTh MOJYYEHHOTO 3HAYeHUs (PU3UUYECKOU
BEJIUYMHBL;

pelaTh KaueCTBEHHbIE 33/1a4i: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO LIETIOUYKY PACCYKIEHUU C OMOpPOW Ha
U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKUE SBIICHUS;

UCMOJb30BaTh IMpPH pELIEHUH Y4eOHBIX 3aJad COBPEMEHHbIE€ HMH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl IOMCKa,
CTPYKTYpUPOBaHUs, UHTEPIPETALUNA U TPEACTaBICHUS Y4eOHOM M HAay4HO-TOMYJISApHOW HMH(OpPMAIMU, MOTYYEHHON H3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYYaeMyr0 HH(OPMALIHIO;

OPUBOJIUTh MPUMEPHI BKJIaJla POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHUE HAYKH, OOBSCHEHUE
IIPOLIECCOB OKPY’KAOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOT U

UCTOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (DU3MKE B MOBCEIHEBHOM KM3HHM IJid oOecreueHus: 0e30macHOCTH MpH
oOpamieHM ¢ NOpuboOpaMu UM TEXHUYECKHMMM YCTPOMCTBaMH, MJII COXPAaHEHUs] 3J0pOBbI M COONIOACHUS HOPM
JKOJIOTMYECKOT0 TIOBEICHMSI B OKPYXKAIOLIEH CPELE;

paboTaTh B TPYIIIE C BBINOJHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJIEH, IUIaHUPOBATh PabOTy IPYMIbI, PalMOHATHHO
pacnpenensTh 00s3aHHOCTH M IUIAHHPOBATh JEATENbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLEHUBATH BKJIAJ]
KaX/10r0 U3 YYaCTHUKOB I'PYIIIIBI B PEIIEHUE pPacCMaTpUBAEMON IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecrBo yacos DJICKTPOHHBIE
HaumeHoBaHue pa3aeioB H TeM nugpoBbie
Ne ni/m P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpamMMblI Bcero odpa3oBaTejbHbIE
padoTsI padoThbI
pecypcsl
Paznen 1. ®PU3UKA U METO/JIbl HAYUYHOTI'O ITO3HAHUS
bubmuorexa [IOK
1.1 ®u3nka U METOJIbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7f41bf72
Hroro o pasueny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunewatitka > 1 https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
22 flunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETHIECKON 9 1 1 bubnnoreka [IOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6nuoreka [IOK
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 htts://m.edso0.ru/7f41bf72
33 ArperaTHbIe COCTOSIHHSI BEIIIECTBA. 5 bubnmnoreka [JOK

@da30BbIE IEPEXOBI

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




Htoro no paznery

24

Paznea 4. 9JIEKTPOANHAMUKA

bubmuorexa [IOK
41 DueKTpoctatitia 10 https://m.edsoo.ru/7f41bf72
49 IlocTossHHBIN 3eKTpUYECKU TOK. TOKH B 12 bubnnoreka [IOK
' Pa3IMUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
KonunyecrBo yacos DJIEeKTPOHHBIE
ara undposbie
Nenn/m | Tema ypoka Koutpoabubie | IlpakTuyeckue A p
Bcero H3ydeHHusi | o0pa3oBaTejbHbIE
padoTsI padoThI
pecypchbl
®u3nka — HayKa O IPUPOJIE.
1 Hayunrbie MGT(}),K bl nofHeIl)HIiI 1 06.09 bubmmorexa [IOK
d A ' https://m.edsoo.ru/ff0c32e2
OKPYXArOIIero MUpa
Ponb u MmecTo puszuku B
(dbopMHUpPOBaHUH COBPEMEHHOMN bubnnoreka [JOK
2 . 1 07.09
Hay4YHOHM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITENFHOCTH JTFO/ICH
MexaHnyeckoe TBUKEHHE.
OTHOCHTEIHFHOCTh MEXaHHIECKOTO bubmuorexa [IOK
3 1 13.09
newxeHus. [lepemerienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHue
4 PaBHOMEpPHOE IPAMOIMHENHOE 1 14.09 bubnnorexa [IOK
JIBUDKEHUE ' https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 20.09 bub6nmorexa [IOK
JIBHKCHHE ' https://m.edsoo.ru/ff0c372e
6 CBobOonHOe majieHne. Y CKopeHue 1 21.09 bubnuorexa [IOK
¢BOOOIHOIO MalCHUSA ' https://m.edsoo.ru/ff0c39cc
KpuBonuHneliHOe NBUKEHUE.
7 JIBr>keHre MaTepuaIbHOM TOUKH MO 1 27.09 bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0c3ada
OKPYKHOCTHU
8 [TpuHIIMTT OTHOCKUTEIBLHOCTH [ amues. 1 28.09 bubnuorexa [IOK




HuepuinanbHbIe CUCTEMBI OTCYETA.
ITepBbsiii 3ak0oH HptoTOHA

https://m.edsoo.ru/ff0c3be8

Macca Ttena. Cuna. [lpunuun

bubnuorexa [IOK

Kunernueckas sHeprusi MaTepuagibHON

9 CYMEPIO3UIINH CHIL. BTOpOI/IVSaKOH 04.10 htts://m.edsoo.ru/ff0c3bes
HeroToHa nnst MaTepuanbHON TOYKH
Tpetuit 3akoH HproToHa 1151 bubnmoreka [JOK

10 05.10
MaTepHUalbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHupHOTO TsaroTeHus. Cuna

11 TspkecTu. [lepBas kocMudeckas 11.10 bubmorera [JOK

P ' https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec 12.10 bubnmnoreka [JOK
Tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdurment tpenus.

13 Cuna cgn OTI/IBJ‘ICI-(II)I/I(I:I r? )i BI:S(eHPIPI 18.10 bubmorera [JOK

p P ' https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WU Ta3e
[ToctymarensHOE U BpamaTeIbHOE

14 JBUKEHHE a0COOTHO TBEPAOTO TENA. 19.10 but6mmoreka [IOK
MowmeHnT cuibl. I1lneuo cunel. YcnoBus ' https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPIOTO Teja
KonTpoabnas padora Nel

15 "KuHeMaTHKka U THHAMHAKA 25.10
MATEePUHAJIbHOH TOUYKH"

NmMnynbc MaTepranbHOU TOYKH,

16 CHCTEMBI MaTEPUAIIBHBIX TOYEK. 96.10 bubnmnoreka [JOK
WNmnynbc cuitbl. 3aKOH COXpaHEHUs ' https://m.edsoo.ru/ff0c43d6
uMmnynbca. PeakTuBHOE JBUKECHHE.

17 PabGoTa 1 MOIITHOCTH CHUTBI. 08.11 bubmuorexa [IOK

https://m.edsoo.ru/ff0c4502




TOYKH. TeopeMa 00 M3MEHEHNH
KUHETHYCCKON OHEpPIrun

18

[ToTeHumanbHas 3Heprusl.
[loTeHnManbHas SHEPTUSL YIIPYTO
ne(OPMHUPOBAHHON MPY>KUHBI.
[TorenuunanbpHas SHEprus Teia BOIU3U
MOBEPXHOCTU 3eMJIIN

09.11

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

19

[ToTeHnManbHBIE U HETIOTCHIIUAIBHBIC
cuiibl. CBA3b paboThHI
HEMOTEHIUAIbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPIHU CUCTEMBI TEll.
3aK0OH COXpaHEHHUsI MEXaHUIECKON
SHEPIUU

15.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢

20

JlabopaTopnas padoraNe 1
«HUccsienoBanune cBsi3M padOThI CHJIbI
C U3MEHEeHHEM MeXaHn4YeCKOH
JHEPruM Tejia HA MpUuMepe
PaCTSIZKEeHUs] Pe3HHOBOI0 KTy Ta»

16.11

21

KonTpoabnas pabora Ne2 no teme
«3aKOHBI COXpAaHEHUS B MEeXaHUKeE»

2211

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

22

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KMHETUYECKON TEOpHHU. bpOyHOBCKOE
newxenue. Auddysus

23.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

23

Xapakrep JBHKCHUS U
B3aMMOJCHCTBUS YaCTHIL] BEILECTBA.
Monenu CTpoeHHs Ia30B, KUAKOCTEH
U TBEPABIX TEII

29.11

24

Macca monexyn. KonuuectBo
BemiecTBa. [locrossnHas ABorazipo

30.11




TennoBoe paBHOBecue. Temneparypa

25 u e€ usmepenue. lllkana Temneparyp 06.12
enbcust

26 Hneanpusiii raz 8 MKT. OcHoBHOE 0712 bubmmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa
cpeaHel KUHETUYECKON YHEPTUH bubnmnoreka [JOK

27 13.12
JIBUJKEHHSI MOJIEKYI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona

28 3akoH JlambToHa. ["a30BbIC 3aKOHBI 14.12
JlabopaTopnasi pa6ora Ne2

29 «HMccnenoBanmne 3aBUCHMOCTH 20.12
Me:KIy napaMeTpaMH COCTOSTHHSA
Pa3pesKeHHOro ra3a»

30 M3omporieccrl B U1ealbHOM Ta3e U UX 9112 bubnunorexa LIOK
rpaduyueckoe mpeacTaBiIeHUue https://m.edsoo.ru/ff0c570e
BuyTpeHHsis sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

31 crrocoObl e€ n3MeHeHus. KonmnuectBo 9712 bu6mmoreka [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTrHUsi OJJHOATOMHOTO HUJICATEHOTO
rasa

bu6nunorexa LIOK
32 Bt reronepenats 28.12 https://m.edsoo.ru/ff0c5¢c36
VaenapHas TEII0EMKOCTh BEIICCTRA.
bubmuorexa [IOK
33 KonudgecTBo TemioTsl mpu 10.01
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauabaTHeI mpoiece
34 [lepBbIit 3aKOH TEPMOJIMHAMUKH U €TI0 11.01 bu6nuorexa LIOK




MMPUMCHCHHUC K U30IIpoLecccamMm

https://m.edsoo.ru/ffOc5efc

HeoGpatumocTs npoiieccoB B

. bubnuorexa [{OK
35 npupoze. Bropoit sakon 17.01 https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKHU
36 [Mpunuun aeiicteus u KIIJ{ TernoBoit 18.01 bu6mmoreka [IOK
MaIHHbI ' https://m.edsoo.ru/ff0c600a
37 Huxkn Kapuo u ero KITJI 24.01
38 DKOJIOrHYecKre MpoodIeMbl 2501
TEIUIODHEPTETHKU
KonTpoabnast pabora Ne3 no reme
39 «MoJexyasipHas puzuka. OCHOBBI 31.01 bubamorexa [OK
yIp ) ' https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHU K
40 [TapoobpazoBaHue U KOHACHCAIHS. 01.02 bubnnoreka [IOK
Ncnapenue u kunexnue ' https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCHUTEITbHAS 6 10K
. HOJIMOTEKA
41 BJIQXKHOCTH BO3Ayxa. HacklmeHHbIH 07.02 httos://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannuueckue u
42 amop(HbIe Tena. AHU30TPOIHS 08.02 bubnmoreka [JOK
CBOWMCTB KpHcTa/UToB. JXuakue ' https://m.edsoo.ru/ff0c65f0
KpucTtayibl. COBpeMEHHbBIE MaTepUAITBI
[InaBnenue M KpUCTAIIA3ALIHS.
43 VY aenbpHas TEIUIOTA TUIABICHUS 14.02 bubmmorexa LIOK
A ' ' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bubmuorexa [IOK
44 15.02
YPaBHEHHE TCIIOROrO banarca https://m.edsoo.ru/ff0c6820
45 DJeKTpu3anus Tei. DNEKTPUIECKUN 21,02 bubnmoreka [JOK

3aps. JIBa BUA DJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsAa0B

IIpoBOTHUKH, TUATIEKTPUKH U

bu6mmoreka [IOK

4 . 22.02
6 HONYMPOBOAHMKH. SAKOH COXPAHCHHA 0 https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
BsaumonelictBue 3apsa10B. 3aK0H
47 Kynona. Toueunslii anexTpuyeckuit 28.02 bubamorera LOK
y ' p ' https://m.edsoo.ru/ffOc6ce4
3aps
Hanpssk€HHOCTB 3JIEKTPUYECKOro
48 nosis. [IpuHnun cynepnosunuu 99.02 bubnnorexa [IOK
SJIEKTPUYECKUX Nojed. JInnun ' https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cui anexkTpocTaTHuecKoro Eub 10K
noaMoTeKa
49 Nl .P 06.0
HOJIL. LIOTCHIHAL. Fa3HOoCTh 3 https://m.edsoo.ru/ffOc6f00
MOTEHI[MAJIOB
[TpoBOAHMKY U TUAIIEKTPUKHU B
50 3J'IpeKT I([)CTaTI/I‘ICI([:KOM nonIe 07.03 bubmioreia LIOK
P ) ' https://m.edso0.ru/ff0c7018
HusnexTpudeckas IPOHUIIAEMOCTb
OnextpoéMkocTs. Konnencarop.
DJIEKTPOEMKOCTh TIJIOCKOTO bubnuotexa [IOK
o1 13.03
KOHJIEHCATOpa. DHEPTHUs 3apSHKEHHOTO https://m.edsoo.ru/ff0c7126
KOH/IEHCATOopa.
JlaGopaTtopnas padoraNe 3
52 "U3mepeHne 3J1eKTPOEMKOCTH 14.03
KOHIeHcaTopa"
[TpyHIMD AEHCTBUS U IPUMEHEHUE
53 KOHJIEHCATOPOB, KOIMUPOBAIBLHOTO 90.03

amnmaparta, CTpyHHOT o IpuHTepa.
DneKTpocTaTHUeCcKas 3alluTa.




3a3emiieHHE AJIEKTPOIprUOOpOB

54

KonTpoabnas padora Ned
"JaekTpocTaTuka'

21.03

55

DNEeKTpUYECKUH TOK, YCIOBUS €T0
cyuiectBoBaHus. [IocTOSAHHBIN TOK.
Cuna Toka. Hanpsbxenue.
Comnporusnenne. 3akon OMa 11st
y4acTKa 1enu

03.04

56

[locnenoBarenpHOE, NapauIEIbHOE,
CMEIlIaHHOE COeIMHEHHE
MPOBOAHUKOB. JIabopaTopHast
padora Ne 4 «M3yuenue
CMEIIAHHOI0 COeIUHECHMS
Pe3UCTOPOB»

04.04

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta u MOILTHOCTB 3JIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenma

10.04

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

58

3akon Oma 1t TOJTHOM (3aMKHYTOM )
anekTpuueckoit nenu. Koporkoe
3ambikanue. Jlaboparopuas padora
Ne§ «M3mepenne IC ucrounuka
TOKA U €ro BHYTPEHHET0
CONPOTHUBJIEHUSD»

11.04

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAs MPOBOJAMUMOCTb TBEPIBIX
METaJUI0B. 3aBUCUMOCTD
CONPOTUBIIEHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

17.04

60

DJIEKTPUUECKUI TOK B BAaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

18.04




HOJ'IyTIpOBO)IHI/IKI/I, HUX COOCTBEHHAS U

puUMecHas MpoBOAUMOCTh. CBOWCTBA bubnmnoreka [JOK

61 1 24.04
p—~n-niepexona. IlomynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpPbI
DJIEKTPUUYECKHUI TOK B pacTBOpax U

62 pacIuiaBax 3JISKTPOJIMTOB. 1 95 04 bubnmoreka [JOK
DIIEKTPOTUTHIECKAS JTUCCOITHAITHS. https://m.edsoo.ru/ff0c82ba
DIIeKTPOIN3
DJIEKTPUUECKHUI TOK B ra3ax.

63 CamocToATeNnbHbIN 1 1 02.05 bubnuorexa [IOK
HECAaMOCTOSITEIbHBIN pa3psaa. MomaHus. https://m.edsoo.ru/ffOc84ae
ITnazma
DnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 08.05 bubmuoteka LIOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

65 O600maromumii ypok 1 15.05 bubnnoreka [IOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTpoabnas padora NeS nmo teme

66 «ITocTOSIHHBIH JIEeKTPUYeCKHIi TOK. 1 16.05 bubmmorera [IOK

https://m.edsoo.ru/ff0c8a8a

Toku B pa3jIM4YHBIX CpeIax»

67 O6o6mmarommuii ypok mo Temam 10 1 99 05 bubnmorexa [JOK
KJlacca https://m.edsoo.ru/ff0c8c56

68 O6o06maromwmii ypok mo temam 10 1 93.05 bu6nuorexa LIOK
KJlacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAHEHUKA

» ®usuka, 10 knacc/ Msxumes I'.41., Byxosues b.b., Corckuiit H.H. nox
penakmueit [lapdentreBoit H.A., AkninonepHoe odmiectBo «M31aTenbcTBO

«IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
Co6opnuk 3ama4 no ¢pusuke. 10-11 kimacc. Aprop H.A. [TapdenTtrena.
Coopnuk 3anau o gusuke. 10-11 knacc. Asrop A.Il. PrimkeBuu.

[Toypounsie pa3zpadotku. 10 kinacc. aBrop F0.A. CaypoB

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

https://m.edsoo.ru

COI'JTACOBAHO

[IpoTokoi 3acenanus

MeTtoaudeckoro coBeTa

MBOY Turosckou COII

[Tpuka3z Ne 1 ot 30. 08.2023r.
TroTronHnkoBa A.M.
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