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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE cpefHero oOumiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHWH W TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
obOpasoBatenbHON Tporpammel, npeactaBieHHbIX B PI'OC COO, a Takxke ¢ yuérom deaepaabHON
paboueil mporpaMMbl BOCHUTAHUS ¥ KOHLEMIMH MPEToAaBaHusi yueoHoro npeaMera «OU3uKa» B
oOpa3oBaTenbHbIX  opranmzanusx  Poccuiickoit ~ @exepanuy, peald3ylOIUX  OCHOBHBIE
o0pa3zoBaTeNbHbIE POTPAMMBI.

Copep:xanue mporpaMMsl 1o (pu3uke HampaBiIeHO HA (OPMUPOBAHUE €CTECTBEHHO-HAYUHOM
KapTUHBI Mupa oOydatonmxcs 10 kinacca npu o0y4yeHuu ux ¢pusuke Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorBeTcTByeT TpedoBanusm OI'OC
COO k maHUpyEeMbIM JINYHOCTHBIM, IIPEIMETHBIM U METANPEAMETHBIM pe3ysbTaraM oOydeHus, a
TaK)K€ YYUTHIBAET HEOOXOIMMOCTh peali3allii MEKIIPEIMETHBIX CBs3el (DU3HKU C €CTECTBEHHO-
HaYYHBIMHM Y4eOHBIMU IpeMeTaMu. B Hell onmpenensioTcsi OCHOBHBIE IETH M3y4YeHHUsS (PU3UKH Ha
YpOBHE cpeaHero o6uiero oOpa3oBaHUs, IUIAHUPYEMbIe pe3yJbTaThl OCBOCHUSI Kypca (DU3HKH:
JMYHOCTHBIE, METaNpeIMETHBIE, TPEIMETHbIE (Ha 6a30BOM YPOBHE).

[TporpamMma no (pusmke BKIIOYAET:

® [UIaHHpYEMBbIE PE3yJbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM YypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PEe3yJIbTAThI MO roJIaM O0yUeHUS;

® conepxkaHue yuyeObHoro npeamera « Du3nka» Mo rojgam o0ydeHHs.

®duszuka Kak Hayka o Hauboiyiee OOLIMX 3aKOHAX MPHUPOJBI, BBICTyMHas B KauecTBE yueOHOIro
npeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUU 00 OKpY)KalOLIeM MHpE.
[konapHBIN Kypc GU3UKU — CUCTEMOOOPA3YIONIHI ISl €CTECTBEHHO-HAYUHBIX YYEOHBIX MIPEIMETOB,
MIOCKOJIbKY (PM3UYECKUE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB U SIBICHUH, M3y4aeMbIX XHMUEH,
Oouosorueit, ¢puzndeckoi reorpadueid U acTpoHoMHel. Vcronp30BaHUEe W aKTUBHOE MPUMEHEHHUE
(Gu3nUecKux 3HAHMW OMpEAessieT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B cdepe
SHEPreTHKHU, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOJYyYEHHUS HOBBIX MaTEpHANOB C 3a/JlaHHBIMH
CBOWCTBaMH U Opyrux. V3ydyenue Gu3MKu BHOCUT OCHOBHOM BKJIaJ] B (POPMHUPOBAHNE €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHpa oOyuarolmuxcs, B (popMHUpOBaHHE YMEHUN NPHUMEHATh HAYYHBIH METOA
[IO3HAHUS NIPU BBINOJIHEHUH UMU YUEOHBIX UCCIIEIOBaHUI.

B ocHOBy kypca ¢Gu3MKH Ui YPOBHS CpelHEro ooOuero oOpa3oBaHMs MOJIOKEH psl UIEH,
KOTOpBIE MO’KHO paccMaTpUBATh KaK IMPUHIUIIBI €0 HOCTPOEHUS.

Hnes nerocrHoctn. B cOOTBETCTBUU € HEH Kype SIBJISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COZEPKUT MaTepuall U3 BCEX DPa3/eioB (DU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak H
COBpEMEHHON (HU3UKH.

Hnes renepannzannn. B cOOTBETCTBUU ¢ HEll Marepuan Kypca (GU3MKA OOBEAMHEH BOKPYT
¢buznueckux Teopuil. Benyumm B kypce siBisiercs GopMUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BELLIECTBE U I10JIE.

Hnesa rymannrapuzapgmn. EE peanuzanusi mnpearnosaraeT HCIONIb30BaHHE T'yMaHHUTapHOTO
MoTeHIMana GU3NIECKON HAyKU, OCMBICICHUE CBSI3U Pa3BUTHS (DM3WKU C pa3BUTHEM OOIIECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH M SKOJIOTMUECKUMHU MTPOOIeMaMHu.

Hres npurnagroi HanpapiaeHHocTH. Kypc (GU3HMKU mpenanoyiaraetT 3HaKOMCTBO C ITHPOKUAM
KPYrOM TEXHHUYECKHX U TE€XHOJOTUYECKUX MPUJIOKEHUH N3YUYEHHBIX TEOPHUIl U 3aKOHOB.

Hrnes skosnornzanguu  peanusyeTcsl IMOCPEACTBOM BBEACHMSI DIIEMEHTOB  COJEP)KaHUS,
MOCBSIIEHHBIX JKOJOTUYECKUM MpOOJeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbl C PAa3BUTHEM
TEXHUKW U TEXHOJIOTHH, a Takke 00CYXAEeHHUS MpoOieM paroHAIBHOTO MPUPOIOTONIb30BAaHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CTepXHEBBIMH 3JIEMEHTaMU Kypca (PU3MKH Ha YPOBHE CpelHero oomero ooOpa3oBaHuUs
ABIAIOTCA  Qu3nueckue Teopun (HopMHUpPOBaHHME TMPEACTABICHUI O CTPYKType MOCTPOCHHS
¢usuueckoil Teopuu, poiau (YHIAMEHTAIBHBIX 3aKOHOB W MPHUHIUIIOB B COBPEMEHHBIX



NPEJCTAaBICHUAX O MPHUPOJE, T'PaHHULAX MPUMEHUMOCTH TEOPUH, JUIS ONUCAHHUS ECTECTBEHHO-
HaYYHbIX SIBJICHUH U IIPOLIECCOB).

CuCTeMHO-JIeSITeIbHOCTHBIM MOIX0 B Kypce (DM3MKHM peaau3yercsl MPEexXIe BCEro 3a CYET
OpraHu3allii SKCIIEPUMEHTAIBHON JAedTeNnbHOCTH oOyuaromuxcs. Jljis 6a30BOro ypoBHs Kypca
(GU3UKH — 3TO HCIOJIB30BAaHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HSKCHEPUMEHTOB U
nabopaToOpHBIX PabOT, KOTOpble B mporpamme 1o (usuke oOBEeTUHEHBI B OOIIMI CIHCOK
YUYEHHUYECKUX MPaKTHYECKUX palboT. BriieneHune B ykazaHHOM IepedHe J1a0opaTOpHBIX pPadorT,
IPOBOJUMBIX JUIsl KOHTPOJII W OLIEHKH, OCYILECTBIISETCS YYaCTHHUKaMH 00pa3oBaTEIbHOIO
npolecca UCXoas M3 OCOOCHHOCTEH IUIAHMPOBAHMSA M OCHAIlleHHs kaOuHera ¢usuku. IIpu 3Tom
o0ecrieunBaeTcs OBJIAJCHHE OOYYAOIUMKCS YMEHHSIMHM IPOBOAMTH KOCBEHHBIE H3MEpEHUs,
UCCIICIOBAaHMS 3aBHCUMOCTEH (DM3UYECKUX BEJIMYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEUIOKEHHBIX THIIOTE3.

Bosblioe BHUMaHKE yIeIseTCcsl PeIeHUI0 pacu€THBIX U KaueCTBEHHBIX 3ajad. [lpu sTom ams
pacu€THBIX 3a7ay MPUOPUTETOM SBISAIOTCS 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOH MOJEIbIO,
MO3BOJISIOIINE MPUMEHSTh N3yYEeHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJena Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zeioB. /i1 KaueCTBEHHBIX 3a1a4 IPUOPUTETOM SIBIISIOTCS
3aJjaHus Ha OOBACHEHHE MPOTeKaHUs (PU3MYECKHUX SBJICHUH M MPOLECCOB B OKPYKAIOUICH KHU3HH,
Tpebyromye BbIOOpa GU3NIECKON MOIENH AJIs CUTyalluu IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ TpedoBanuamMu @I'OC COO k MaTepHalbHO-TEXHUYECKOMY 00ECIIEUCHHUIO
y4eOHOro mporiecca 0a30BbIi YPOBEHb Kypca (U3MKH HAa YPOBHE CpPEIHEro o0IIero oOpa3oBaHUs
JOJDKEH UW3ydaThCsl B YCIOBHUAX IHpeAMETHOro kaOuHera (U3MKM HMIM B YCIOBHSX
MHTETPUPOBAHHOIO KaOWHETa NPEIMETOB €CTECTBEHHO-HAy4HOro Lukia. B kabunere ¢usuku
JOJDKHO OBITH HEoOXonumoe JadopaTopHOe 000pyAOBaHHME Ui BBIMOJHEHUS YKa3aHHBIX B
nporpaMmMe 1o GU3nKe yYeHHYECKHX MPAaKTUUECKUX padoT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JlemoHCcTpanmoHHoe 00opynoBaHHe (HOPMHUpPYETCSs B COOTBETCTBHUM C  IPUHIUIIOM
MUHHMMaJIbHON 1OCTaTOYHOCTH U OOECIEeUYMBAET IIOCTAHOBKY IEPEUUCIIEHHBIX B IpOrpamMMme IO
¢u3uKe KIIOYEBBIX JEMOHCTPALMH Ui MCCICJOBAHUS M3YYaeMBIX SIBICHMH M TIPOLIECCOB,
HMIIUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 000pyI0BaHUE Ul YICHUYECKUX MPAKTUYECKHX paboT opMHUpyeTcs B BUE
TEMaTUYeCKMX KOMIUIEKTOB U o0eclieyMBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTnyeckue KOMIUIEKTBI JIaOOpaTOpHOrO OOOpYAOBaHHS JIOJKHBI  OBITH
IIOCTPOCHBl Ha KOMIUIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TaKxkKe
KOMIIbIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIEJISIMU U3Y4YeHUS (DU3UKH B 0011IeM 00pa30BaHUU SIBIISIOTCS:

* (QopmMHpOBaHUE UHTEPECA U CTPEMJICHUS 00YYAIOUINXCS K HAYYHOMY H3YUYCHHIO ITPUPOIHI,

pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABICHUH O HAYYHOM MeToAe IO03HaHHA U (HOPMHUpPOBAHHE
UCCIIEI0BATENILCKOTO OTHOILEHHSI K OKPY KAIOLUM SIBJICHUSM;

* (QopMHpOBaHME HAYYHOI'O MHPOBO33PEHMS KaK pe3ysibTaTa M3yYeHHsS OCHOB CTPOCHUS
Marepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

* (QopmupoBaHuE YyMEHUH OOBSICHSATDH SIBICHUS C UCHOJIb30BaHHMEM (DU3MYECKHX 3HAHUN U
HaYYHbIX JOKa3aTeNIbCTB;

* (QopmupoBaHUE MPEACTABICHUNA O POIU (PU3MKHM AN pa3BUTHs APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUI.
JocTiwkenne 3THX Lened oOecreynBaeTcsl pelieHHeM CIEAYIOIMMX 3ajJad B Ipolecce
M3y4deHus Kypca GU3MKU Ha YPOBHE CPEAHETo o0IIero oopa3oBaHus:
® npuoOpeTeHHe CUCTEMBbI 3HAHUH 00 OO0mMX (PU3MYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpHsIX, BKIOYas MEXaHUKY, MOJICKYJSPHYIO (U3UKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO
(bU3UKy U IIEMEHTHI aCTPOPHU3UKY;

* (opmupoBaHUE YMEHHH IPUMEHATh TEOPETUUECKUE 3HAHUS AJIs1 OOBACHEHUS (PU3NMUECKUX
SBJICHUH B TIPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUN B IIOBCEIHEBHON KU3HHU;



® OCBOCHHE CIIOCOOOB pEIICHUs PAa3IUYHBIX 337a4 C IBHO 3aJJaHHON (PU3NYECKOI MOEIbIO,
3ajJja4, MOAPa3yMEBAIOLINX CaAMOCTOATEIIBHOE CO3/1aHue (PU3NUECKON MOIENH, aleKBaTHOM
YCIIOBHSM 33JIauH;
® [OHMMaHUE (PU3MUYECKUX OCHOB U IPUHIMIIOB JEHCTBUA TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLECCOB, X BIUSHUS HA OKPYKAIOILYIO CPENy;
® OBJAJEHHE METOAAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEAEHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHAJIN3a U MHTEPIIPETAlMH WH(POPMALIUU, ONPEIeICHHs JOCTOBEPHOCTH
IIOJIyYEHHOT'O pe3yJIbTarta;
® CO3JaHHE YCJIOBMM IJIsl Pa3BUTHUs YMEHMM IPOEKTHO-UCCIIEI0BATEIbCKON, TBOPYECKOU
JESITebHOCTH.
Ha u3ydenue ¢pu3uku Ha ypoBHE cpeaHero odiero oopazoBanus oroaurcs B 10 kiacce — 68
4acoB (2 yaca B HEJIETIO).
[Ipemiaraemselii B mporpamMmMe 1o (u3uKe MnepeyeHb JIAOOPATOPHBIX M MPAKTUYECKUX PaboT
ABIISICTCA PEKOMEHJ0BAaHHBIM, YUUTENb JIEJIaeT BIOOP MPOBEIEHHS J1JAOOPAaTOPHBIX pabOT U OIBITOB
C Y4ETOM MHAUBHIyAIbHBIX OCOOCHHOCTEHN 00YyYarouxcs.

COJAEP)KAHUE OBYYEHUA

Paznen 1. ®usznka u MeTOAbI HAYYHOT'0 MO3HAHUS

®uszuka — Hayka o npupone. Haydnble mMeTOnbl NO3HaHUSA OKpYy»Karolero mupa. Poib
AKCIIEPUMEHTA U TEOPHH B MIPOLIECCe MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (GU3MUECKUX SBIEHUH U mporeccoB. Hayunbie runoresbl. dusndeckue
3aKOHBI U TeOpUH. ['paHUIIbI MPUMEHUMOCTH (HPU3HUYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Pore m mecto ¢u3uku B (GOPMHPOBAHMM COBPEMEHHOW HAy4YHOH KapTHHBI MHpa, B
MIPAKTUYECKON JEATEIBHOCTH JIFOJICH.

Jlemonctpannn

AHasorosble ¥ IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPDHI, KOMITbIOTEPHBIE JATUHUKH.

Pa3nen 2. Mexanuka

Tema 1. Knuemarnka

Mexannueckoe ABM>KeHHE. OTHOCUTEIBbHOCTh MEXaHUYECKOIO JIBMKEHUsA. CucTeMa OTcUéTa.
TpaekTopus.

Ilepemenienue, CKOpOCTh (CpelHssE CKOPOCTb, MI'HOBEHHAsi CKOpPOCTb) M YCKOpPEHHUE
MaTepualbHOM TOYKH, UX MPOEKIHMH HAa OCH CUCTEeMbl KoopauHaT. Cllo)KEHHE NepeMElEeHUuNd M
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MPSMOJMHENWHOE JBMXKEeHHE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMELICHUS MaTEPUAIIBHON TOYKU OT BPEMEHH.

CBobOoHOe nazieHne. Y CKOpeHue CBOOOIHOTO MaICHUsI.

Kpuonunerinoe nBuxeHue. J[BuxkeHne MaTepruagIbHOW TOYKH 110 OKPYKHOCTU C HOCTOSIHHOM
[0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIHHEHHas ckopocTh. Ilepuoa u yactora oOpaiieHusl.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHUE.

TexHuueckue yCcTpoWCTBa M MPAKTHYECKOE NPUMEHEHUE: CIIMIOMETp, ABUKEHUE CHAPS/IOB,
LIEITHBIE U PEMEHHBIE IIEPEIAYN.

JlemoHCTpanun

Mopeinb cucTeMsl 0OTCUETA, WILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTHUK ABUKCHUS.

[Ipeobpa3oBanue ABMKEHUIN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITaneHue Ten B BO34yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmtoienue nrxeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

HamnpaBneHnue ckopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yaennaeckuii sxcriepuMent, 1a00paTopHbIe paOOThbI

N3yueHne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHONW CKOPOCTH.



HccnenoBanue COOTHOLIEHUSI MEXAY MyTSIMH, IPOHAEHHBIMU TEJIOM 3a IOCJIEI0BATEIbHbBIE
paBHBIE IPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIIBHON CKOPOCTBIO, PABHOM
HYJIIO.

N3ydenue nBr>KeHUs apuKa B BSI3KOH KUIKOCTH.

W3yuenune BUKEHUS Tea, OPOLIEHHOTO FOPH30HTAIIBHO.

Tema 2. /luHamuka

ITpunnun orHocurensHocTy ['anmunes. Ilepseiii 3akoH Herorona. MHepuuanbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cwuna. Ilpunuun cynepnosunuu cwi. Bropoit 3akoH Helorona s
MaTtepraibHO TOUKHU. TpeTuit 3akoH HproTOHA [ MaTepHraibHbIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cuna tsxectu. IlepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, cCkoibxeHusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEeHMsI CKOJIbKEHUSI U cwia TpeHus nokos. Koadduuuent tpenus. Cuna CONpOTHUBIEHUS MPHU
JIBIKEHUU TeJia B )KUIAKOCTH WJIU rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO TEa.

MOMEHT CuiIbl OTHOCHUTENIBHO OcH BpamieHus. [liedo cumbl. YcinoBusi paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOJALIUIHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemonctpannn

SIBiIeHNE MHEPIUH.

CpaBHEHHME MacC B3aMMOJECHCTBYIOIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue CHIL.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariiu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U aJACHUU.

CpaBHeHHE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKCHHUS.

VYcnoBus paBHOBecHs TBEpIOTro Tesia. Buabsl paBHOBECHS.

Vaeunueckuii sxcriepuMent, J1a00paTopHbIe paOOThI

Nzyuenune nBmxeHuns Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CHJI YIPYIOCTH, BO3HHMKAIOUIMX B IPYKUHE U PE3HMHOBOM
obpasrie, oT ux aedopmaruu.

HccenenoBanue ycinoBuil paBHOBECUS TBEPAOrO TEJIa, UMEIOLLET0 OCh BPALICHUS.

Tema 3. 3aK0oHBI COXPAHEHHS B MEXAHHKE

NmMnynsc MaTepualibHOW TOYKHM (Tella), CUCTEMbl MaTepUalbHbIX TOYEK. IMITynbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMs UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuiibl. MOIIHOCTH CHUJIBL.

Kunerndeckass sHeprusi maTepHalibHOW TOukH. TeopemMa 00 HM3MEHEHHHM KHHETHYECKOM
SHEPIHUH.

[TorenuuanbHas sHeprus. [loTeHnManbHas >HEPrust ynpyro neGopMHUpOBaHHOW MPYKUHBL.
[ToTennuanbHas SHEPTUS TeNa BOIM3U TOBEPXHOCTH 3EMITH.

[loreHuuanbHble W HENOTEHUUANbHbIE CWIbl. CBS3b PAa0OTHI HEMOTEHLUAJIbHBIX CHUI C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI T€J1. 3aKOH COXPAaHEHHSI MEXaHUYECKON YHEPI M.

VYipyrue u Heynpyrue CTOJIKHOBEHMS.

TexHudeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KONEp, IPY>KUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemonctpannn

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.



[Tepexon mOoTeHIIMATHHON YHEPTHH B KHHETHUYECKYIO U OOpaTHO.

Yuernnueckuit sxcrrepuMenT, J1aboparopHbie paboThI

W3ydyenne aOCOMIOTHO HEYNpPYyroro yaapa ¢ TIOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHUEM MEXaHHUYECKON YHEPTHH Tella Ha TpuMepe
pacTsHKEHUs PE3MHOBOIO JKI'yTa.

Paznen 3. Moaekyasipaasi Gu3uka 1 TepMOAUHAMHUKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKOH TEOPHH

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETHYECKONW TEOPUU M UX OMBITHOE OOOCHOBaHHE.
BbpoynoBckoe aBmxenue. uddys3us. Xapaktep IBUKEHHUS U B3aUMOJCHCTBHUS YacTHUIl BEIIECTBA.
Mopenu CTpOeHUS Tra3oB, KUIKOCTECH U TBEPABIX TENT U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pasmepsl mosiekyJs. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopenpe wuneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETUUYECKOW TEOpUU
U/IeabHOTO ra3a. AGCOIIOTHAS TeMIIepaTypa Kak Mepa CpeAHelH KHHETUYECKON SHEPTUH TEIIOBOTO
IBWxKeHUs vactun raza. lllkama temmnepatryp KenbBuHa. ['a30Bble 3aKkOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanprona. M3omporiecchl B HIeaqbHOM Ta3e € MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacTaBieHHE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

emonctpannn

OnpIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu  MoeKys
OPraHMYECKUX COCTUHECHUI.

OmnpiTel 10 MU Py3un KUAKOCTEH U ra30B.

Monenbs OpOyHOBCKOTO JTBUKCHHS.

Mognens onbiTa llTepHa.

OnbIThl, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMO/IEUCTBUS.

Mopaenb, HUTFOCTPUPYIOLIAs TPUPOY 1aBJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThl, WTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS M1€aIbHOIO I'a3a, U30IIPOLIECCHI.

Yyennueckuit sxcriepuMenT, 1aboparopHsie paboTsI

Omnpenenenre Macchl BO3/1yXa B KJJaCCHOM KOMHATe Ha OCHOBE U3MEPEHUHM 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKly IIapaMEeTPaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. OcHOBBI TEPMOAHHAMHKH

TepmonuHamuueckass cucrteMa. BHYTpPEeHHSS SHEpPrus TEPMOAMHAMUYECKOM CHUCTEMBI H
criocoObl €€ u3meHenus. KomndecTBo TermioTel U paboTta. BHyTpeHHss 3Heprus OJHOATOMHOIO
UJeaIbHOro raza. Buabl Teruionepenadn: TEIIONPOBOAHOCTb, KOHBEKIUSA, U3JIydYCHHE. Y JeiIbHAs
TEMI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI ITPH TEILIONEpeaaye.

[Tonsitue 06 agmabaTHOM mporecce. [lepBrlit 3akoH TepMoanHAMUKH. [IpruMeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKH K H3ompoleccaM. ['padpudeckast uHTeprnpeTaius padoTsl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh Mpo1eccoB B IPUPO/IE.

TeruioBeie MamuHbl. [IpuHnunel gecTBust TeroBeix MamuH. [IpeoOpa3oBanus sHepruu B
TeroBeIX MamuHax. Koagdumuent nonesnoro neiicreus temnoBoit Mammuel. [ukn Kapao u ero
KO3 (UIIUEHT MOJIE3HOT0 JEHCTBHS. DKOJIOTHYECKUE MPOOIEMbI TEIIOAHEPTE€TUKH.

TexHuyeckue ycTpoiicTBa U NMPaKTUYECKOE IPUMEHEHUE: IBUraTellb BHYTPEHHETO CTOPAHUS,
OBITOBOM XOJOIMIBHUK, KOHIUIIMOHED.

emonctpannn

V3meHeHre BHYTpEHHEH SHEPTUHU TeJa MIPHU COBEPILICHUU pabOThI: BBUIET NPOOKH U3 OyTHUIKU
MoJ JIeHCTBMEM CKaTOro BO3JyXa, HarpeBaHue »Qupa B JATyHHOH TpyOKe MyTéM TpEHHS
(BUICOIEMOHCTpAITHS ).



N3menenune BHyTpeHHEH 3Hepruu (TeMIeparypbl) Teja Mpu TeIionepeaaye.

OnbIT Mo aguadaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoi TypOHUHBI, BUTATENS BHYTPEHHETO CTOPAHUsl, PEaKTUBHOTO JIBUTATEIS.

Yuernnueckuit sxcrrepuMenT, J1aboparopHbie paboTsI

N3mepenue yaenbHOU TeIII0EMKOCTH.

Tema 3. Arperarusie cocrosiHus BerjecrBa. Pa3oBple Hepexoabl

[TapoobpazoBanue u KoHAeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS W OTHOCHTEIbHAS
BIIQXHOCTh BO31ayXa. HachlmeHHBI mMmap. YaelnbHas TemioTa HapooOpa3oBaHUs. 3aBUCUMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS.

TBépnoe temo. Kpucrammmueckne u amopdHbie Tena. AHU30TPOMHS CBONCTB KPHCTAILIOB.
Kunkue kpucramisl. CoBpeMmeHHble MaTepuaibl. llnaBnenwe u Kpucrammzauus. Y aelbHas
TeruioTa miasiaeHus. CyOnumanus.

VYpaBHEHHE TEIUIOBOTO OanaHca.

TexHuyeckue YCTPOWCTBA U TMPAKTUYECKOE TPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTMH MOJIyYEHUS] COBPEMEHHBIX MaTepUaioB, B TOM YKCJIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH.

Jlemonctpannn

CBoiicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObl U3MEpEHHS BIaKHOCTH.

HaGmroienne HarpeBaHusl U IJIABJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpaus KpUCTAJIOB.

Yaeunueckuii sxcriepuMent, 1a00paTopHbIe paOOThI

N3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO3/IyXa.

Paznen 4. DiekTpoanHaMuka

Tema 1. daexTpocraruka

OnexTpuzanus Tell. DaeKTpuueckuil 3apsaj. /[Ba Buaa snexkrpuueckux 3apsaos. [IpoBogHuky,
JIMAJIEKTPUKHU U MTOJIYIIPOBOIHUKH. 3aKOH COXPAaHEHHUsI SJIEKTPUUYECKOIO 3aps/ia.

B3aumogeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 31eKTpUUeCKUid 3apsl. DIEKTPUIECKOE
nosie. Hanmpsok€HHOCTB 3nekTpuyeckoro mosid. lIpuHIun cynepno3uuuy 3JIEKTPUYECKUX IOJIEH.
JInHuM HaNPsKEHHOCTH DIIEKTPUYECKOTO TTOJIS.

Pa6ora cun snexrpocratuueckoro nois. Ilorennuan. Pasnocts norenuuanos. [IpoBoguuku
U IUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM ToJe. [{udnekTpuueckasi IpOHULIAEMOCTb.

OnektpoémkocTh. KonaeHcaTop. DIEKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHEprus
3apsHKEHHOI0 KOH/IEHCATOopa.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3IIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHHE JJIEKTPONPUOOpPOB, KOHIEHCATOpP, KOMHPOBAIbHBIN
anrapar, CTpyHHBIN IPUHTED.

Jlemonctpannn

Y CTpolCcTBO U MPUHITUIT JEHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEN.

DIEeKTpUYECKOE T0JIE 3APSKEHHBIX TEJl.

ITpoBOAHMKY B 3JIEKTPOCTATUUECKOM HIOJIE.

DnekTpocTaTH4ecKas 3allnTa.

JIM3IIeKTpUKHU B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOpa OT IUIOLIAA IJIACTHUH, PACCTOSHUS
MEXy HUMH U JTU3ICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopa.

Yaennaeckuii sxcriepuMent, 1a00paTopHbIe paOOThbI

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOpa.



Tema 2. Ilocrossuubii 31eKTpHIecKHi TOK. TOKH B pa3THIHBIX CPeAax

DJIEKTPUYECKUI TOK. YCJOBHUS CYIIECTBOBAHUSA JJIEKTPUUYECKOrO TOKa. VMICTOYHMKHM TOKa.
Cuna Toka. [TocToSHHBIN TOK.

Hanpsokenue. 3akon Oma Jy1s ydacTka LenH.

DNEKTPUUYECKOE CONPOTUBIIEHUE. Y IEJIbHOE CONPOTUBIIEHHE BelecTBa. IlocienosarensHoe,
MapajuIeJIbHOE, CMEIIAHHOE COEIMHEHHE IIPOBOHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomHOCTb 3JEKTPUYECKOTO TOKA.

DNeKTpoABMKYILAsl CUjla U BHYTPEHHEE CONPOTUBICHUE MCTOYHMKA TOKA. 3akoH OMma i
MIOJTHOM (3aMKHYTOH) 3JIeKTpruecKoil nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHAsk IPOBOJAUMOCTD TBEPABIX METAIUIOB. 3ABUCUMOCTh COINPOTUBJIEHUS METAIIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonmynpoBonnuku. CoOCTBEHHAs: U TpUMECHAasi MPOBOAMMOCTD IOJIyIPOBOAHUKOB. CBOIiCTBa
p—n-niepexoza. [lonynpoBoHUKOBBIE TPUOOPBHI.

ONeKTpUYeCKUii TOK B pacTBOpax M paciulaBaX 3JEKTPOJIUTOB. OJIEKTPOJIUTHYECKAs
JUcconanus. JIEKTPOIU3.

DnekTpuyeckuil TOK B razax. CamMoCTOSATENbHBI U HECAMOCTOATENbHBIN pa3psia. MonHus.
[Tna3zma.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE NPUMEHEHUE: aMIIEpPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKUA TOKa, DJIEKTPOHArpeBaTeibHble MPHUOOPBI, BIEKTPOOCBETUTENbHBIE IMPUOOPHI,
TEPMOMETpP  CONpPOTHBICHHS,  BAKyyMHBI  AMOA,  TEPMUCTOPHI U (HOTOPE3UCTOPHI,
ITOJIYITPOBOTHUKOBBIN TMOJI, TAJIbBAHUKA.

Jlemonctpannn

N3mepenne cuiibl TOKa U HAPSKEHHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHAPUYECKUX IPOBOAHMKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI'0 CEYEHUSI U MaTepHuaa.

CMeniaHHOE COEIUHEHHNE TPOBOJHUKOB.

[Ipsamoe wu3MepeHue HNMEKTPOABMKYIIEH cuiibl. KOpoTkoe 3ambIKaHHE TallbBAaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIIEHUS.

3aBUCHMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psaa U NpoOBOJUMOCTh BO3/IyXa.

OAHOCTOPOHHSS IPOBOAUMOCTD AUOAA.

Yueranueckuit sxcrrepuMenT, J1aboparopHbie paboTsI

N3ydeHne cMEIIaHHOTO COEJMHEHMSI PE3UCTOPOB.

N3mepenne 31eKTpoABMKYILEN CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmonenue snekrponusa.

MexknpeamMeTHble CBSI3U

W3yuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 kiacce OCyHIECTBISCTCS C y4ETOM
COJIEPKaTENIbHBIX MEXKIIPEJIMETHBIX CBsI3€H ¢ KypcaMu MaTeMaTHKHU, OMOJIOTHUH, XUMUHU, reorpaduu
U TEXHOJIOTHH.

Mexxnpeamernsie MOHATHA, CBSI3aHHBIE C U3YYEHUEM METO0B HAYYHOTO ITO3HAHUS: SIBJICHUE,
HayuyHbId (pakT, runoresa, (u3MUecKas BETUYMHA, 3aKOH, TEOPHsl, HAONIOJEHUE, IKCIICPUMEHT,
MOJEIINPOBAHNE, MOJIEIb, U3MEPEHHUE.

Maremarnuka: pelieHre CUCTeMbl ypaBHEHUH, TUHEHHast GyHKuus, napadonia, runepoosna, ux
rpaduKy U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIMU: CHUHYC, KOCHHYC, TAHI'€HC, KOTaHIEHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M MX IPOEKIMH HAa OCH KOOpJMHAT,
CJIO’KEHUE BEKTOPOB.

brosorna: MexaHn4eckoe IBI)KEHUE B JKUBOW mpupone, Iuddysus, ocMoc, TEIIO0OMEH
KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPENaul, TEIJIOBOE PAaBHOBECHUE), DJIEKTPUUECKHE SIBJICHUS B
JKMUBOM IPUPOJIE.



XHMHA: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJIIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH U I'a30B, JIEKTPUUECKHE CBOWCTBA
METAJIJIOB, AIEKTPOJIMTUYECKAS IUCCOLMALINS, TAJIbBAHUKA.

[Teorpaghra; BnaxxHoCTh BO3yXa, BETPBI, OapOMeTp, TEPMOMETD.

Texrosormsa: peoOdpazoBaHue JABWKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, IOAUIMITHUKY, MHCIOJIb30BAHME 3aKOHA COXPAHEHUs MMIIyJIbca B TEXHUKE (pakera,
BOJIOMET U JIPyTHUE), IBUTATENIb BHYTPEHHETO CrOpaHus, MapoBas TypOuHa, OBITOBOM XOJOJMIBHUK,
KOHIMLIMOHED, TEXHOJIOTUH ITOJIyYECHUsI COBPEMEHHBIX MaTEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
M HAHOTEXHOJOIMH, DJIEKTPOCTATHYECKas 3alllMTa, 3a3eMJICHHE 3JIEKTPOIpHOOpPOB, KCEPOKC,
CTPYHWHBIH IPHUHTEP, 3JIEKTPOHArpeBaTENbHbIE INPUOOPBI, 3IIEKTPOOCBETUTEIbHBIE IPUOOPSI,
rajlbBaHUKa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHUSA

OcBoenne yuebHoro mpeamera «®PusuMka» Ha ypOBHE CpeaHero olmiero oOpa3oBaHUS
(6a30BBIi YPOBEHB) JOIKHO 00ECIIEYNTH JOCTHKEHUE CIEAYIONINX JTUIYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTENbHBIX PE3YIHbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pPE3yJbTaThl OCBOEHUS ydeOHOro mpenMera «Dusmka» ITOIHKHBI OTpaXkaTh
TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3HLIMEH JIMYHOCTH, CUCTEMON IIEeHHOCTHBIX OPHEHTAIMH, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOILUX TPAJAUIUOHHBIM LIEHHOCTSAM POCCHICKOT0 O0IIEeCTBa, paCIIMPEHUE KUZHEHHOTO
OMbITA U ONbITA JEATEIBHOCTH B MPOLIECCE peaTn3alliid OCHOBHBIX HAMPABICHUNA BOCIUTATEIbHOMN
JIeATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaKIaHCKOr0 BOCIUTAHUSA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3UMLUU  OOyyaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIICKOT0 O0IECTBa;

NPUHATHE TPAJAULHUOHHBIX OOIIEUETIOBEYECKUX TYMAHUCTHUYECKUX U JAEMOKpPATHYECKHX
LICHHOCTEIH;

TOTOBHOCTh BECTHM COBMECTHYIO JAESTEIbHOCTh B HHTEpecax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYTIPABIECHUH B 00pa30BaTeIbHON OpraHU3AIINH;

yMEHHE B3aUMOJICHCTBOBATH C COLIMAILHBIMU HHCTUTYTAaMU B COOTBETCTBUH C UX (PYHKIMIMHU
Y Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM JEATENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN TPakTaHCKON MICHTUYHOCTH, MTATPUOTU3MA,

LIEHHOCTHOE OTHOILLIEHHUE K TOCYIapCTBEHHBIM CUMBOJIaM, JOCTH)KEHHUAM POCCUNMCKHUX YUEHBIX
B 00J1acT (DM3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEACHHUS,

CIOCOOHOCTh OIICHMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUYEHOTO;

OCO3HAHUE JINYHOTO BKJIaJ[a B TOCTPOCHHUE YCTOWYMBOIO OyAyILEro;

4) 3cTeTHYECKOIr0 BOCTIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIKOYas 3CTETUKY HAy4YHOIO TBOPYECTBA, NPUCYIIETO
(hU3UYECKOI HAYKE;

5) TPy10BOr0 BOCIIUTAHUA:



UHTEpEC K pa3NudHbIM cepaM NpodeCcCHOHATHHON AITeIbHOCTH, B TOM YHUCIIE CBS3aHHBIM
¢ (UBMKOW W TEXHUKOW, yMEHHE COBEpIIATh OCO3HAHHBIK BBIOOp Oyaymiedt mnpodeccun u
pealln30BBIBATH COOCTBEHHBIE )KM3HCHHBIE TIIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHUIO M CamMO0OOpa3oBaHWI0 B 00jacTH (U3UKKA Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0J10rM4ecKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh  AKOJIOTHYECKON KYJIbTYpPBl, OCO3HAHUE TIJIOOATBLHOTO XapakTepa
9KOJIOTHYECKUX TTPOOIIEM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICWCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHUSA LENEH
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIipeHue OMbITa ASSITENIFHOCTA 3KOJOTUIECKON HAMPABICHHOCTH HA OCHOBE MMEIOIIMXCS
3HaHWH Mo (pU3MKe;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nueckoil HayKH;

OCO3HAaHHE ILIEHHOCTH HAay4YHOW JeATENbHOCTH, TOTOBHOCTh B IMpoliecce H3yueHus (pusmku
OCYIIECTBIISTh MPOCKTHYIO U UCCIIEIOBATENLCKYIO JeSTeIbHOCTh MHIUBUAYATHHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

IMo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE NelicTBUS
Ba3oBbie slornueckne AeiicTBUs:

CaMOCTOSITENTFHO (POPMYJIMPOBATh M aKTYaJIM3MPOBATh MPOOJIEMY, paccMarpuBaTh €€
BCECTOPOHHE;

OTIPEICIIATH SN JCATSIILHOCTH, 33]1aBaTh MApaMEeTPhl M KPUTEPUH UX JTOCTHKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3UYCCKHX SIBIICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YyIETOM aHaIM3a UMCIOIIMXCS MAaTePUAIBHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JICATCIHHOCTh, OIICHHBATH COOTBETCTBHE PE3yJIbTATOB IICIISM,
OILICHUBATh PUCKH MOCIICICTBUI IEATCILHOCTH,

KOOPJIMHHUPOBATh W BBIIOJHATE pPadOTy B YCIOBHSX pEATBHOTO, BHPTYaTbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJICHICTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBbie ucciienoBaTeIbcKue 1eiCTBHA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBHIMH MOHATHSIMH W METOAaMH (HHU3HUECKOMN
HaYKH;

BJIQJICTh HABBIKAMH YYE€OHO-HCCIICIOBATEIILCKOW M TMPOCKTHOH NEATEIBHOCTH B OO0JIACTH
(GU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IMOMCKY METOJIOB PEIICHUS 3a/au
(U3HYECKOTO COACPKAHMS, TPUMCHCHHUIO PA3TUYHBIX METOJIOB TIO3HAHHS,

BJIAJIETh BHUJAMH JCATEIBHOCTH TI0 TIOJYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETaIUH,
PeoOpa30BaHUIO0 U MIPUMEHEHHUIO B PA3JIMYHBIX YUYCOHBIX CHTYAIlHsIX, B TOM YHCIIC TIPH CO3IaHHUH
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBS3HM U aKTYaIM3UPOBATh 3a/1a4y, BBIIBUTATH THIIOTE3Y
e€ peleHus], HaXOAUTh apTYMEHTHI JIJIS JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHIA, 3a]1aBaTh MapaMeTphI
U KPUTEPUU PEIICHHS,

aHAJM3UPOBATh IOJIyUYCHHBIC B XOJIC PEIICHUS 3a7auydl Pe3yJIbTaThl, KPUTUYCCKH OI[CHUBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYJIMPOBATH COOCTBCHHBIC 3a/la4l B 00Pa30BATEIbHOMN JCATEIBHOCTH, B TOM
qHCIIe TIPU U3YYCHUH (DU3HKWY;

JIaBaTh OIICHKY HOBBIM CUTYaIlHsIM, OLIECHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETh MMEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUYECKYIO 001aCTh KU3HEACITCILHOCTH;
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YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBbBIE UJIEHU, IIpe/yIaraTh OPUTHHAIbHbIE MTOAXOAbI U PEIICHHUS;

CTaBUTb HpOGJIeMLI " 3aJla4i, JOITYyCKAarOINEC aJIbTCPHATUBHLIC PCIICHUS.

PabGora ¢ undopmaunmeii:

BJIAICTb HABBIKAMHW IIOJIYYCHHA HH(bOpMaL[PIH (1)I/I3I/I‘-ICCKOI‘ 0 COACpKaHUd H3 HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO  OCYIIECTBISATh IOMCK, aHAIM3, CHUCTEMAaTU3alUi0 |
MHTEpIpeTalnio HHPOPMALIUU PA3TMYHBIX BUJOB U (OPM IMpE/ICTaBICHHS,

OLICHUBATh JJOCTOBEPHOCTh MHPOPMAIIHH;

HCIIOJIb30BATh CPCACTBA I/IH(bOpMaI_[I/IOHHLIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pemiCHUN
KOIHUTHUBHBIX, KOMMYHHUKATHBHBIX U OPIraHMU3AMOHHBIX 3aJad C COOJ0JeHHeM TpeOoBaHUl
SPrOHOMHUKH, TE€XHUKU OE€30MAaCHOCTH, TUTHEHBI, pecypcocOepexeHHs, MPAaBOBBIX U STHUYECKUX
HOPM, HOPM MH(GOPMAITMOHHON 0€301TaCHOCTH;

CO3/1aBaTh TEKCThI (PU3NUECKOTO COJCPKAHUSA B PA3IMUHBIX (hopMaTax ¢ yuyéToM Ha3HAUYCHUS
uHboOpMalMu ¥ LEJIeBOM ayAuTOpuUH, BBIOMpas ONTUMaNbHYI0 (GOpMYy MpEACTaBICHUS U
BU3yaJIU3allnu.

KomMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBIIATH OOIIEHNE HAa YpOKaxX (PU3UKU M BO BHEYPOUHOU JIEATEIHLHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHGIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO U JJIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIANBUAYAIbHON pabOTHI;

BEIOMpATh TEMAaTHUKy W METOABbl COBMECTHBIX JEHUCTBUH ¢ yd€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJUIEKTUBA;

MIPUHUMATBH 1I€JIU COBMECTHOM AESATEIHLHOCTH, OPTraHU30BbIBATH U KOOPIMHUPOBATH JIEHCTBUS
Mo €€ JOCTMKEHUIO: COCTABJIATh IUIAH JIEWCTBHM, pacOpeleisTs poJM C Y4ETOM MHEHUH
YY4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OILICHUBATh Ka4eCTBO CBOET0O BKJIa/la M Ka)JI0r0 y4acTHUKA KOMaHJIbl B OOIIUN pe3yNbTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

[peaJiaraTh HOBBIE IIPOEKThI, OLIEHUBATh HJEU C IO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh NO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3JIMYHBIX CUTYalUsX, IPOSBIIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATUBHBIM.

PeryasituBHbIe yHUBepcaJbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIFHO OCYIIECTBIISITh TO3HABATEIbHYIO JIEATEIBHOCTh B 001acTh (U3HKU U
ACTPOHOMUH, BBISBIIATH IIPOOJIEMBI, CTABUTH M POPMYITUPOBATH COOCTBESHHBIC 3a1a4H;
CaMOCTOATENIbHO COCTAaBJIATh IUIAH PEUICHUS pacyETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BEITIOJTHCHMSI  MPAKTUYECKOW pabOTBl ¢  y4ETOM HMEIOMUXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEINOUYTCHUII;
JlaBaTh OIEHKY HOBBIM CUTYaIIMIM;
paciupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOUYTECHUM;
JIeIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATDH NMPUOOPETEHHBIH OIIBIT;
croco6cTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYIUIUU B 00JIaCTH (U3HUKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHbI MHTE/VIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIHbHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEISAM;
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BJIaJICTh HAaBbIKAMH MTO3HABATEIbHOMN peduieKcHn KaKk OCO3HAHHS COBEPIIAEMBIX JCHCTBHHA U
MBICIIUTENIbHBIX MIPOLIECCOB, X PE3yJIbTaTOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI peIeKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOT'O PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHUXKEHUIO;

MPUHUMATH MOTHBBI U ApTYMEHTHI JPYTHUX MPU aHAIU3€E PE3YJIbTATOB IEATEIHHOCTH;

MPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTHBBI U ApTYMEHTHI JPYTHX MPU aHAIU3E PE3YJIbTATOB NEATEIHHOCTH;

IIpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKH.

B mpouecce nocTrxKeHUs TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrpamMMbl MO (HU3UKE IS
YPOBHSI CpeHero oOlmiero oOpa3oBaHus y OOyYarOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUIEKT, MPeAnoIaraloumi copMHUpPOBAHHOCTB!

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOILMOHAIBHOE COCTOSHUE,
BUJICTh HAMIPABJICHUS Pa3BUTHsI COOCTBEHHOM YMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBaHMsI, BKIIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJCHUE, CIIOCOOHOCTh aIallTUPOBATHCS K 3MOIMOHAIBHBIM W3MEHEHHUSM U NPOSBIATDH
THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOMIEH CTpeMJICHHE K JOCTIDKEHHIO LEIH U YCHexy,
ONTUMMU3M, UHULIMATUBHOCTb, YMEHHE JACHCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBHIBATh €T0 MPHU OCYIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKHUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPaWBaTh OTHOIICHUS C JIPYTUMHU
JIOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTh KOHGIUKTHI.

HNPEIMETHBIE PE3YJIbTATDBI

K konny obOyuenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHH:

JEMOHCTPUPOBAaTh Ha INpUMepax posib U MecTo (U3uku B (HOPMUPOBAHMM COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B Pa3BUTUM COBPEMEHHOW TEXHUKM M TEXHOJOTMH, B INPAKTHYECKOU
JIESATEIIBHOCTH JIIOJCH;

YUUTBIBATh TPAHUIBI IPUMEHEHUS W3YUEHHBIX (PU3MUYECKHX MOJelneil: MaTepuanbHas TOYKa,
MHepLUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPAOE TENO, WICANbHBINA Ia3, MOJAEIM CTPOCHHS
ra3oB, JKUIAKOCTEH M TBEPABIX TEJN, TOUCUHBIN IIEKTPUUECKUI 3apsi MpH PElIeHUH (PU3NIECKUX
3ajad4;

pacrio3HaBaTh (pU3MUYECKUE SBICHUS (MPOLECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOCHHUS BEIECTBA U JJICKTPOAMHAMHUKMU:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHUE, CBOOOHOE Ma/IeHUE T, IBUKEHUE
[0 OKPY’KHOCTH, MHEpLUs, B3aUMOJAEHCTBHE Tell, Tu(pdy3us, OpOyHOBCKOE IBU)KEHUE, CTPOCHUE
KUAKOCTEH W TBEPABIX TeJ, M3MEHEHHE 00bhEMa TeNn NMpH HAarpeBaHWH (OXJIAXKICHUH), TEIIIOBOE
paBHOBECHE, HCIIAPEHHE, KOHACHCALUs, IUIABJICHUE, KPHUCTAJUIM3ALMs, KHUIICHHE, BIAXXHOCTh
BO3/lyXa, IOBBIIICHUE NIABJICHHUs ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYZAE, CBSI3b MEKIY
rapaMeTpamMH COCTOSIHUSA r'a3a B U30MPOLIECCax, JICKTPU3ALMs TeJ, B3aUMOJEHCTBUE 3aps10B;

OIMCHIBaTh MEXAaHMUYECKOE [IBUIKCHUE, HCIIONB3Ys (U3NYECKUE BEIMYUHBI: KOOPAWHATA,
IIyTh, IEPEMELICHHE, CKOPOCTh, YCKOPEHME, Macca Tella, CHjla, UMIYJbC Tejaa, KHHETHYecKas
SHEprus, NOTCHLIMATbHAs OJHEPTUs, MeXaHudyeckas paboTa, MeXaHHMYeCKass MOIIHOCTB; IpH
OINKCAaHUM MTPABUIIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI MCIIOJb3YyEMbIX BEIMUUH, UX 0003HAUYEHUS U
eIMHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME TaHHYIO (HU3HUECKYIO BEIMYUHY C APYTUMH
BEJIMYMHAMU;

ONKCBIBATh W3YyYCHHBIC TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SBJICHUS, MWCIOJIb3Ys
¢bu3nyeckue BEJIMYMHBL: JlABJIEHHE Tras3a, TeMIlepaTrypa, CpelHsAs KUHETH4ecKas HHeprus
XaO0THYECKOI0 JBWKCHHUS MOJIEKYJ, CpPEIHEKBAJpAaTHUYHAas CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSAS SHeprus, pabora raza, KOd(QQGUIMEHT IOJIE3HOTO IEHCTBUSA TEIJIOBOIO
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JBUTATENIS; IPU OTIMCAHUU MIPABUIILHO TPAKTOBATh (PU3UUECKUI CMBICI UCTIONB3YEMBIX BEIMUUH, HX
0003HaYeHHsI U €IMHUIbI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE TaHHYIO (PU3MUYECKYIO BEJIUYHUHY C
JIPYTHUMH BEITMIHHAM;

ONKCHIBATh H3YYEHHbIE JJICKTPUUYECKUE CBOICTBA BeEUIECTBA U JJIEKTPUUYECKUE SIBICHUS
(mporecchl), HCMONB3Ys (PU3MYECKHE BEIWYHMHBI: AJIEKTPHUUYECKUH 3apsis, 3JIEKTPUUECKOe IoJe,
HANPsDKEHHOCTD OIS, MOTEHIIMAN, PA3HOCTh MOTEHUUAIOB; IPU ONKUCAHUU MPABUIBHO TPAKTOBATh
(bU3HYECKUN CMBICH HUCIIOJIb3YEMbIX BEIHUYWH, MX 0003HAYCHHUS U €IUHUIIBL, YKa3bIBaTh (OPMYIIBI,
CBSI3bIBAIOIIUE TAaHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMUY;

aHAJTM3UPOBATh (PU3UUECKUE MPOLECChl M SBJICHUS, HCHONb3Yys (HU3MUYECKUE 3aKOHBI U
NpUHLIMIBE: 3ak0H BcemupHoro TtsroteHud, [, II m III 3akonsl HbloTOHA, 3aKOH cOXpaHEHUs
MEXaHUYECKOW HEPruH, 3aKOH COXPAHEHUS HMITYJIbCA, HMPUHIMII CYNEpPHO3ULUU CHJI, TPUHIHII
paBHOIpPABUsl MHEPLUATIBHBIX CHCTEM OTCUETa, MOJIEKYJSPHO-KHHETHYECKYI0 TEOPUI0 CTPOCHUS
BELIECTBA, Fa30BbIE 3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIUIOBOTO JIBUIKEHUS MOJIEKYII
¢ aOCOTIOTHOM TeMIIEpaTypoOil, MePBhIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS AIEKTPUIECKOTO
3apsiia, 3akoH KynoHa, mpu 3TOM pas3nuyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BEIPAKECHHE U YCIIOBHS (TPaHUIlbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPUHIIMIIBI ACHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKHX YCTPOUCTB;
pa3ianyaTh yCI0BHs UX 0€30MaCHOrO UCIIOJIb30BAHUS B IOBCEAHEBHOMN KU3HU;

BBINOJIHATh AKCIEPUMEHTHI [0 HCCIEIOBAaHUIO (U3UUECKUX SIBICHHM M IPOLIECCOB C
MCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHU, IpU 3TOM (OpMYJIUpOBaTh MpodiemMy/3aaauy
U TUIOTE3y Y4eOHOro SKCIEPUMEHTa, cOOMpaTh YCTAaHOBKY M3 IPEIUIOKEHHOTO 00O0pYAOBaHUS,
MIPOBOAMTH ONBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATH MPSMBIE U KOCBEHHbIC U3MEPEHHs (PU3UUECKUX BEIMYMH, IIPU ITOM BBIOMpPATH
ONTUMAJIBHBIA CHOCOO M3MEpPEHUs] U HCIOJb30BaTh H3BECTHBIE METOJbI OLICHKH IOTPEIIHOCTEH
U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUYECKHUMH BEIMYMHAMU C UCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUil, NMpPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HKCHpPOBATH pPE3YJbTAThl IOJYyYCHHOH
3aBHUCHUMOCTH (PU3UYECKUX BEJIMYMH B BUJAE TAOJUI U rpaHKOB, I€1aTh BbIBOJbI 110 pe3yibTaTaM
HCCIIEIOBAHMSI,;

coOmoaTh mpaBuia O€30IaCHOTO TpyJAa IMpU MPOBEACHUU HCCIEAOBAHUNW B paMKax
y4eOHOTO  SKCIIEPUMEHTa, Yy4eOHO-UCCIIEOBATENLCKOM W TPOEKTHOM  JESATEIbHOCTH  C
MCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1JAOOPaTOPHOro 000pyA0BaHUS;

pemaTh pacuéTHBIC 33]a4u C SBHO 33JaHHON (PU3HUECKON MOJEIbIO, HCIIONB3Ys (PU3NUYECKUE
3aKOHbl M NPUHLMIIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJaud BbIOMpaTh (PU3MUECKYI0 MOJIEb,
BBIJICNIATh (DU3MYECKHE BEIMYUHBI M (OPMYIbI, HEOOXOAMMbIE IS €€ pelIeHHs, HPOBOIUTH
pacuéThl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOT'O 3HaYeHUsI (PU3NUECKON BEIHUNHBI,

pemaTb KayeCTBEHHBIC 3aJ[auyd: BBICTPAUBATh JIOTHUECKHM HEMPOTHUBOPEUMBYIO LIETIOYKY
paccyXIeHUl ¢ OMOpoil Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHMUS,

UCIIOJIb30BaTh NPU PELICHUH Y4EOHBIX 3a]1a4 COBpPEMEHHbIC MH(DOPMAIIMOHHBIE TEXHOJIOTHH
JUIsL TIOMCKa, CTPYKTypUPOBAaHMS, HMHTEPIPETAlMd M NPEICTaBICHUS Y4eOHOW U HAy4yHO-
MOMYJISIPHON MH(POPMAIUH, MOTYYCHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHATU3UPOBATH
noJty4aemMyro uH(OpMaIuio;

MPUBOIUTH TMPUMEPHl BKIAJa POCCHUHCKUX U 3apyOexHBIX yUEHBIX-(QU3UKOB B pa3BHUTHE
HayKH, 00bSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B IMOBCETHEBHOM JKU3HU Ul 00ECTICUCHUs
0€30macHOCTH MpU OOpalleHuH ¢ MPUOOpaMu U TEXHHUYECKUMHU yCTPONCTBAMH, ISl COXPaHEHUS
3JI0POBbS U COOJIOZICHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLICH cpene;

paboTaTh B TpyIIE C BHIIOJHEHUEM DPA3IIMYHBIX COIMAJIBbHBIX pOJIEH, MJIaHUPOBaTh paboTy
IPYMNIbl, PALMOHATIBHO PpACHOpeAeNsATh OOS3aHHOCTM W  IUIAHUPOBATh  JESATEIBHOCTH B
HECTaHJIApPTHBIX CHUTyallUsX, aJ€KBAaTHO OLICHMBATh BKJAJ KaXJOT0 W3 YYaCTHMKOB TPYIIbI B
peleHre paccMaTpuBaeMoi poOIIeMBl.

13



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4acoB DJIeKTPOHHBIE
Ne ni/n HaunMeHoBaHMe pa3iesioB U TeM (uudposbie)
B NPOrpamMMmbl Bcero K06H TPOBHLIE l'IpﬁaKanecm/le o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
Pa3znen 1. DU3UKA U METO/Ibl HAYUYHOI'O IO3HAHUSA
1.1 ®dusuKa ¥ METOJbl HAYYHOT'O TIO3HAHUS 2 bubmorexa [IOK
) ! Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bubmnoreka [IOK
2.1 Kusemarnka > https://m.edsoo.ru/7{41bf72
bu6mmoreka [JOK
22 Hunamiia ! https://m.edsoo.ru/7f41b£72
bu6mmorexa [IOK
23 3aKOHBI COXPAaHEHUS! B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nes 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7t41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOJIHHAMHKH 10 ! hitps:/m.cdsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [IOK
) ®dazoBbIe IEPEXOIbI https://m.edsoo.ru/7141bf72
Hroro no pasneny 24
Pa3nen 4. JIEKTPOJINHAMUKA
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bu6nmmoreka [IOK

4.1 DIIEKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTOSsIHHBIN 2IEKTPpUYECKUN TOK. TOKHM B 12 bubnnorexa [JOK
' pa3IMYHBIX Cperax https://m.edsoo.ru/741bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kosan4yecTBo yacos Jara DJIeKTpOHHbIe HH(poBbIe
/i Tema ypoka Beero KOHTpOJIbeI HpaKaneCKne W3ysenus oﬁpaaoBaTem,m,le
e padoThblI padoThI pecypchbl
®u3uka — HayKa O PUPOJE.

1 HayuHnble MeTO1b1 TO3HAHUS 1 01.09.202 536:.1;(;:6;&3;}35/ F0c30e2
OKPY>KaIOIIEr0 MUPa 3 e )

Ponb 1 mecTo (pusuku B

) (hopMUPOBaHUN COBPEMEHHOM | 06.09.202 bubnuorexa LIOK
Hay4HOU KapTUHBI MUpa, B 3 o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESITEILHOCTH JIIOACH
Mexanudeckoe IBUKXECHHE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 08.09.202 bubnuorexa [JOK
neukeHus. [lepemenienue, CKopocTs, 3 . https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE NIPSIMOJIMHEWHOE 1 13.09.202 bubmuorexa LIOK
NIBUKEHUE 3 e https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEHHOE 1 15.09.202 bubnuoreka LIOK
NIBUKEHUE 3 e https://m.edsoo.ru/ff0c372e

6 CBobOoHOE TIazicHue. Y CKOpeHUe 1 20.09.202 bubnuorexa [JOK
CcBOOOIHOTO ITaAECHUS 3 e https://m.edsoo.ru/ff0c39cc
KpuBonunenHoe 1BMXeHUE.

7 JIBr>keHHEe MaTEpUaIbHONW TOUKH 110 1 22.09.202 53651/(1)1:6;215(1){)015/ f0c3ada
OKPYKHOCTH 3 S )

[Tpuniun otHocuTenbHOCTH [ amuest.

8 WNHuepuuanbHble CUCTEMBI OTCUETA. 1 27.09.202 53651/(1)1:6;1(];}25/ f0c3bes

ITepBriit 3akoH HproTOHA 3 S )
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Macca tena. Cuna. [Ipunmun

TTOBEPXHOCTH 3eMITH

. bu6mmoreka [IOK

9 CYNEpIIO3UIINH CHJL. BTOpOI/Iv3aKOH 29.09.202 https://m.edso0o.ru/ff0c3bes
HproToHa 711 MatepraibHOM TOYKHU 3

10 Tpertnii 3axon HeroToHa 1y1st 04.10.202 bu6mmoreka [IOK
MaTEpHUAIbHBIX TOYEK 3 o https://m.edsoo.ru/ff0c3be8

1| sweenn, Hepsan voommaeoran 06.10.20 | BuOoTesa LOK

' o https://m.edsoo.ru/ff0c3d00
CKOpPOCTh 3

12 Cuna ynpyroctu. 3akoH ['yka. Bec 11.10.202 bubnuorexa [JOK
Tena 3 o https://m.edsoo.ru/ff0c3el18

o | S e Ko o 0 | e LK

P PH L o https://m.edsoo.ru/ff0c3{76
TeJa B KUIKOCTH WJIH ra3e 3
[ToctynaTenbHoe U BpamareabHOe

14 JBKEHHE a0COJIIOTHO TBEPJIOTO TEa. 18.10.202 bubmnoreka LIOK
MowmenT cuibl. [lneuo cumsl. YcinoBus 3 o https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tela
NMnynec MmaTepuabHON TOYKH,

15 CUCTEMbI MaTepUATbHBIX TOUEK. 20.10.202 bubmmoreka [JOK
Nmmynbe cunbl. 3aKOH COXpaHEHUs 3 o https://m.edsoo.ru/ff0c43d6
UMIyNbca. PeakTHBHOE MBHKEHHE
PaGota u MOITHOCTH CHUIIBL.

16 Kunernueckas sHeprust MarepuagabHONW 2510202 bubnuoreka [JOK
Touku. Teopema 06 U3MEeHEHUN 3 o https://m.edsoo.ru/ff0c4502
KMHETUYECKOW YHEPTUU
[TorenmmansHas 3HEprUs.

[ToTenuuanbHas SHEPTUS YIPYTO
. bu6mmoreka [IOK

17 nehOpMUPOBAHHOMN TIPY>KUHBI. 27.10.202 https://m.edsoo.ru/f0cd6 1 a

[ToTennuanbHas SHEpPrus Tena BOIU3U 3
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[ToTeHnmanbHbIe ¥ HENOTEHIINATIBHbIE
cuiibl. CBs3b paboOTHI
HETIOTEHIMAIBbHBIX CHJI C U3MEHEHHEM

bu6mmoreka [IOK

18 MEXaHUYECKOM SHEPrUU CUCTEMBI Tell. (3)8' 11.202 https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUU
JlaboparopHas pabdora «VccrnenoBanue
CBSI3H pabOThI CUITBI C U3MEHEHHEM
19 MEXaHUYECKOW SHEPTUHU TEJla HA 10.11.202
MIpUMepe PaCTKEHUS] pE3UHOBOTO 3
KIYTay
Konrponsnas padora no Teme
bu6mmoreka [JOK
20 «Kunemaruka. Jlunamuka. 3aKOHBI 15.11.202 https://m.edsoo.ru/f0cdb74
COXpaHEHUS B MEXAHUKE 3
OcHoBHBIE MOJIOIKEHH! MOJIEKYIAPHO- Bubnmorexa [TOK
21 KUHETUYECKON Teopuu. bpoyHOBCKOE 17.11.202
https://m.edsoo.ru/ff0c4dc2
nsrkenue. nddysus 3
Xapakrep ABUKECHUS U
2 B3AHMO/ICHICTBIS HACTHL] BELIECTBA. 27.11.202
Mogaenu cTpoeHus ra3oB, XKUAKOCTEH 3
W TBEPJIBIX TEI
23 Macca monekyn. Konuyecto 24.11.202
BemiectBa. [loctositnnas ABoraapo 3
TennoBoe paBHoBecue. TemmnepaTtypa
24 n e€ nu3mepenue. Illkana remneparyp 29.11.202
Lenscns 3
25 Wneanpueiii raz B MKT. OcHoBHOE 01.12.202 bu6mmoreka [JOK
ypaBHenue MKT 3 T https://m.edsoo.ru/ff0c4fde
26 AbcoutoTHas TeMnepaTypa Kak Mepa bubnuorexa LIOK
CpeIHe KHHETUIECKON YHEPTUHU 06.12.202 https://m.edsoo.ru/ff0cS11e
JBHYKCHHSI MOJIEKYJI. Y paBHEHUE 3
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MenpeneeBa-Knanelipona

27 3axon /lanmpToHa. ['a30BbIC 3aKOHBI
08.12.202
3
JlabopaTopHas pabora «lccnenoBanue
28 3aBUCUMOCTH MEK]ly TapaMeTpaMu 13.12.202
COCTOSIHHSI pa3pEKEHHOTO Ta3ay 3
29 N3onponeccel B NACATBHOM Ta3e U UX 15.12.202 bubnuoreka [JOK
rpaduueckoe mpecTaBIeHue 3 o https://m.edsoo.ru/ff0c570e
BryTtpennss sueprus
TEPMOJAMHAMUYECKON CUCTEMBI U
30 crroco0nI e€ m3MeHeHus. KonmaecTBo 20.12.202 bu6mmoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s 3 o https://m.edsoo.ru/ff0c5952
SHEPTHsI OJJHOATOMHOTO UJI€aTbHOTO
rasa
. Bunael rerionepenaun 1 12200 BuGmuorexa LIOK
3 T https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEIUIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TennoTel npu 27.12.202 bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢c36
temionepenave. AnnabaTHBIN mporece 3
I1epBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuorexa [IOK
33 29.12.202
MIPUMEHEHNE K U30TpoIieccamM 3 https://m.edsoo.ru/ff0cSefc
HeoOpaTtumocTs nporieccos B
. bubmuoreka [JOK
34 npupoze. Bropoii 3akoH 10.01.202 https://m.edsoo.ru/f0c6230
TEPMOIUHAMUKHU 4
35 [Tpunun gevicteus u KII/ TermoBoi 12.01.202 bubnmoreka [JOK
MaIlTiHbI 4 T https://m.edsoo.ru/ff0c600a
36 Hwukn Kapno u ero KI1J]
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17.01.202
4

DKosornyeckue npoodaeMbl

37 19.01.202
TETUIOIHEPTETHKH 4
38 O6o6matomuit ypok « MonekysipHas 24.01.202 bubnunoreka [JOK
¢uzuka. OCHOBBI TEPMOAUHAMUKID) 4 o https://m.edsoo.ru/ff0c6938
KonrtponsHas padora no Teme
bu6mmoreka [JOK
39 «MonekymnsapHas ¢puszuka. OCHOBBI 26.01.202 https://m.edsoo.ru/f0c6a50
TEPMOTUTHAMUKI) 4
40 [TapooOpazoBaHue U KOHACHCALHSL. 31.01.202 bubnuorexa LIOK
Hcnapenue u kunexHue 4 T https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTENbHAS
. bubmuoreka [JOK
41 BJIAYKHOCTh BO3yXa. HackleHHbIN 02.02.202 https://m.edsoo.ru/f0c64dS
rnap 4
TBépnoe Teno. Kpucrammueckue u
42 amop¢HbIe Tena. AHU3OTPOIHS 07.02.202 bubnuorexa LIOK
CBOMCTB KpucTaioB. Kuakue 4 o https://m.edsoo.ru/ff0c65{0
KpucTayibl. COBpEeMEHHbIE MaTepHAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.
43 VY aenpHas TEMIOTA MJIaBJICHUS. 09.02.202 bubmorexa [IOK
https://m.edsoo.ru/ff0c6708
Cyb6mumarus 4
bu6mmoreka [IOK
44 VYpaBHeHHE TEIIOBOTO OanaHca th4.02.202 https://m.edsoo.ru/f0c6820
55| sapma toa soa ncxrpeesin l6.02207 | BuOmorera LIOK
DAL a p o https://m.edsoo.ru/ff0c6bec
3apsiioB 4
46 [IpoBOIHUKH, TUIIEKTPUKHU U bubnmoreka [JOK
MIOJIYIPOBOJIHUKH. 3aKOH COXPaHEHHUSI 21.02.202 https://m.edsoo.ru/ff0cbbee
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AJIEKTPHUYECKOTO 3apsizia

B3aumopeiictBue 3aps10B. 3aKoH

bu6mmoreka [IOK

47 Kynona. ToueuHslii anekTpuyecKuit 23.02.202 https://m.edso0o.ru/ff0c6eed
3apsiy 4
Hanpsk€HHOCTD 31eKTPUYECKOTO
48 nosist. [IpuHnmn cynepnosuuuu 28.02.202 bubmuorexa [IOK
ANEKTPUYECKUX MojieH. JInaum 4 o https://m.edsoo.ru/ff0c6df2
HaNPsLKEHHOCTH
Pabora cuit 3eKTpoCTaTuIecKoro
bu6mmoreka [JOK
49 nois. [lorennuan. PazHocth 01.03.202 https://m.edsoo.ru/fOC6F00
MOTEHIIMAJIOB 4
[IpoBOAHUKYN U AUDIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM IIOJIE. 06.03.202 bubmotexa [IOK
https://m.edsoo.ru/ff0c7018
JlmpnekTpudeckasi IPOHUIIAEMOCTD 4
N bubmuoreka [JOK
51 DnekTpoéMKkocTh. KoHnnencartop ‘lt3.03.202 https://m.edsoo.ru/f0c7126
DNeKTPOEMKOCTD TIIIOCKOTO
bu6mmorexa [JOK
52 KOHJIEHCATOpa. DHEPTrusi 3apsyKEHHOTO 15.03.202 https://m.edsoo.ru/f0c72¢0
KOHJIEHCATOpa 4
53 Ha60paT”0pHa;1 pabota I/I3Mepe'1'me 20.03.202
ANEKTPOEMKOCTH KOHACHCATOpa 4
[TpuHIIMTT NEWCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAJIBHOTO
54 arrapara, CTpyMHOIro mpuHTEpA. 22.03.202
DneKTpocTaTU4eCcKas 3alluTa. 4
3azeMiIeHHE IEKTPOnpudOopoB
55 DneKTpUYecKuil TOK, yCIOBUS €r0
cyuiectBoBaHus. [I0CTOSHHBIN TOK. 03.04.202
Cuna Toka. Hanpsokenue. 4

Conportuienue. 3akoH OMa J1st
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ydacTKa HeTn

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIIAaHHOE COCIMHCHHUE

bu6mmoreka [JOK

56 MPOBOTHUKOB. JIaboparopHas paboTa 0.5 05.04.202 https://m.edsoo.ru/f0c 740
«/3yueHune cMemaHHOTO COSTUHEHUS 4
PE3UCTOPOBY

57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO 10.04.202 bubnuorexa [JOK
ToKa. 3akoH Jlxoyins-Jlenua 4 T https://m.edsoo.ru/ff0c7838
3axon Oma aJ1s MOTHOM (3aMKHYTOM )
anekTpuueckon uenu. Koporkoe

58 3ambikanue. JlaboparopHas pabora 0.5 12.04.202 bubmorexa LIOK

https://m.edsoo.ru/ff0c7ae0

«M3mepenne D/1C uctouyHnka Toka u 4
€r0 BHYTPEHHETO COMPOTUBIICHUSDY
DNeKTpOHHAs TPOBOIUMOCTD TBEPIIBIX

59 METaJIOB. 3aBUCUMOCTD 17.04.200
CONPOTHUBJICHUS] METAJIJIOB OT 4 o
teMreparypbl. CBEPXIPOBOIMMOCTh
DIEeKTPUYECKUI TOK B BaKyyMe.

60 CBoiicTBa 3JIEKTPOHHBIX ITyYKOB i9'04'202
[TosrynpoBOTHUKH, UX COOCTBEHHAS U

61 IIpUMECHas MpoBOAUMOCTh. CBOMCTBA 24.04.202 bub6nuorexa LIOK
p—n-niepexoaa. [lomynpoBoHUKOBBIE 4 o https://m.edsoo.ru/ff0c84ae
prOOpPHI
DNEeKTpUUYECKUN TOK B pacTBOpaxX U

62 paciuiaBax 3JICKTPOJIUTOB. 26.04.202 bubnuorexa [JOK
DNeKTpoNIUTHYECKas TUCCOLUALINS. 4 T https://m.edsoo.ru/ff0c82ba
DNEeKTPOIN3
DNEeKTPUYECKUM TOK B rasax.

63 CamocCTOsITeTbHBINA U 03.05.202 bubmuoreka [JOK
HECaMOCTOSITEeNIbHBIN pa3psa. MoHus. 4 o https://m.edsoo.ru/ff0c84ae

Ilna3ma
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DNeKTpUYECKUe MPUOOPHI 1

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 08.05.202 bubnuorexa [IOK
npumenenue. [IpaBuna TeXHUKH 4 T https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
O6o06maronuit ypok bu6mmoreka [JOK

63 «INEKTPOIMHAMHKAY I 41‘5'05'202 https://m.edsoo.ru/ff0c88be
Konrponsnas padora no teme

66 «2nektpocratuka. [locTossHHBII 1 17.05.202 bubnuotexa [JOK
anekTpudeckuil Tok. Toku B 4 T https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeslax»

67 Pesephelii ypok. KonTponsHas 1 22.05.202 bubnuoreka [JOK
pabota o Teme "DeKTpoAMHAMHUKA" 4 o https://m.edsoo.ru/ff0c8c56

63 PesepBubIil ypok. O600maronmi ypok 1 24.05.200 bubnuorexa [JOK
no temam 10 kmacca 4 R https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJISA YUEHUKA

» ®usuka / KacbsiHoB B.A., O0111€CTBO ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO «/[PODAY;

AxrmmmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

» ®uswuka, 10 knacc/ Mskumes I'.51., Byxosues b.b., Corckuit H.H. mon penakiueit

[TapdentbeBoit H.A., Akiimoneproe obmiectBo «M3matenbetBo «IIpocBemiennes
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