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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON IporpaMmsbl, ipencraBieHHbIX B PI'OC COO, a Takxke ¢ yaérom deaeparbHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMel 1O (pU3MKe HamnpaBiIeHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHMS, IUIAHHPYEMbIC
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMUYHOCTHBIE, METANpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus.

®du3nka Kak HayKa 0 HanOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (pU3NYeCcKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOJIOT M
B cdepe SHEpreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepUaloB C
3a/laHHBIMM CBOMCTBaMU U Apyrux. M3yduenue ¢pu3nku BHOCUT OCHOBHOM BKJIa/1 B OPMUPOBAHKE
€CTECTBEHHO-HAyYHONW KapTHUHBI MUpa 00ydaroluxcsi, B (OpMUPOBAHWE YMEHUU HPUMEHATH
HAYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU YYE€OHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 00bEAUHEH BOKPYT
¢uznueckux Teopuil. Benymmum B Kypce sBhseTrcss (GOpMUPOBAHHWE MPEJCTaBICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTapHOTO
noTeHIMana (GU3NYecKoi HayKH, OCMBICTICHHE CBSI3U pa3BUTHS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJAEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.
Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKHA Ha ypOBHE CpeaHEro o0mero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHHUMOCTHA TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-IeATEIbHOCTHBIN MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON JeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4acTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OTBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTS pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE IPUMEHSATh NU3YUE€HHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielna Kypcea,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’Kalolie >KU3HHU, TpeOyromue BbIOOpa (pU3MUEcCKOW MOAETH il CUTYAallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecreueHno ya4eOHoro rpoiiecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIET0
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3HKH WM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B kabuHere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3nKe yIeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMOHHOE 000pyI0BaHHE.
JeMoHCTpaliioHHOE  000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIUAIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.
JlaBoparopHoe 000OpyAOBaHKE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOPHOro OOOpYIOBaHUS JOJIKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYdYaloUMXCsi K HAyYHOMY HW3YUEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAyYHOM METOAE TMO3HaHUs U  (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTara U3y4eHUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHHE YMEHUI OOBACHATD SBJICHUS C UCIONIb30BaHUEM (PU3UUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

npUOOpeTeHUE CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYISPHYIO (PU3UKY, JIEKTPOUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA [Jid OOBSICHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 337ad C SBHO 3aJaHHON (u3uveckon
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHne PU3NICCKON MOJICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMAaHHUE (PU3UYECKHX OCHOB M NPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOMICTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENTLHOTO IJIAHHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHHE YCIIOBHH ISl Pa3BUTHSI YMEHUHN TPOCKTHO-HCCIICIOBATEIICKON, TBOPUECKOU
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HAa YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gusmnke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJEPKAHUE OBYYEHUA
10 KJIACC

Pasznen 1. ®u3uka 1 MeTOABI HAYYHOI'0 IIO3HAHUSA
®usnka — Hayka o npupoze. HayuHsle MeToabl MO3HaHUS OKpy’Karowmero mupa. Poib
HKCIIEPUMEHTA 1 TEOPHH B IpOIlecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.
MopnenupoBanue pusnueckux siBaeHU U nporeccoB. Hayunbsie runoressl. dusnueckue
3aKOHBI M TeOpUH. ['paHULIbl MPUMEHUMOCTH (HPU3UYECKUX 3aKOHOB. [IpyHIINIT COOTBETCTBUSI.

Ponp 1 Mecto (u3uku B (GOPMHPOBAHHUM COBPEMEHHON Hay4yHOW KapTHHBI MHpa, B

MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AHanoroBbie U TU(POBBIE U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexanndeckoe JnBMKeHHE. OTHOCUTENHPHOCTh MeXaHHdeckoro pasikeHus. Cucrema
orcuéra. Tpaekropus.



[Tepemerienne, CKOpocTh (CpeAHsisl CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOPEHHUE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBI KoopauHaT. CloKeHUe NepeMeleHu 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsMOJMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHUS MaTCPUAIbHON TOUYKHA OT BPEMEHHU.

CBoOoniHOE majieHue. Y CKopeHrue CBOOOIHOTO TIaICHUS.

KpuBonuneriHoe nBukeHue. [IBH>KEHHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM IO MOZLYJIIO CKOPOCTBIO. YTJI0OBasi CKOPOCTb, JIMHENHAs CKopocTh. Ilepuon u wactora
oOpauieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHu4eckue yCTpoUCTBa U IPAKTUYECKOE IPUMEHEHUE: CIIUIOMETP, ABUKEHUE CHAPAIOB,
LICITHBIE U PEMEHHBIE IIEPEIAYN.

Jlemoncmpayuu

Mogenb cucTeMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHYECKUX XaPAaKTEPUCTUK JIBHKEHUS.

[TpeoOpa3zoBanne ABMXKEHUN € UCIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue BuxkeHus Tena, OpOIIEHHOT O MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO Ma eHUs.

Hamnpasnenne ckopocTy py JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3y4yeHrne HEpaBHOMEPHOIO JBUKECHHUSI C LIENbIO ONPENEICHUS MTHOBEHHONW CKOPOCTH.

HccnenoBanye COOTHOIEHUS MEKIY IYTSAMH, IPOMIEHHBIMU TEJIOM 3a ITOCIIEA0BATEIbHBIE
paBHBIE IIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JBH)KCHUHM C HAYaJIbHOM CKOPOCTBHIO,
paBHOH HYIIIO.

W3y4eHne nBUKEHUS LIApUKA B BSI3KOM JKUJKOCTH.

N3yueHue OBM>KEHUS Tejaa, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

ITpunnun otHocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. MIHEpManbHbIe CUCTEMBI
OTCUY€Ta.

Macca tena. Cumna. IlpuHnmn cynepnosunmu cwil. Btopoit 3akoH HeroToHa mis
MaTepUalIbHOM TOUKHU. TpeTui 3akoH HproTOHA 711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buabl Tpenus (1mokosi, ckonbxeHus, kaueHus1). Cuia tperns. Cyxoe tpenue. Cuina
TPEHMsI CKOJIbXKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS TpU
JBJKCHHUHU TeJIa B )KUIKOCTH WJIN rase.

[TocTynaTensHOE M BpalllaTelIbHOE ABM)KEHHE a0COIFOTHO TBEPJOTO TeNa.

MOMEHT CHUJIBI OTHOCUTENIBHO OCH BpaleHus. [1inedo cuinbl. YV ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuuyeckue YCTpPOHCTBA M MpPAaKTUYECKOE NPHUMEHEHUE: MOIIIMITHUKY, JIBUKEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBeHne nHEepLUMH.

CpaBHEHHME MacC B3aUMOJICHUCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U MAJCHUH.



CpaBHeHUE CUII TPEHUS NIOKOsI, KAYEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTo Tesia. Buabl paBHOBECUS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHue aBr>xeHUs: OpycKa 110 HaKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycioBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

Mmnynbc MatepuanbHOR TOUKH (Tena), CUCTEMbl MaTepHalibHbIX ToYeK. mmynbe cumbl u
M3MEHEHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CHUJIBL.

Kunernueckast sHeprus marepuaibHOH TOUKU. Teopema 00 M3MEHEHMM KUHETHYECKOH
JHEPIuu.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble ¥ HEMOTEHUHUANbHbIE CHIbL. CBA3b pabOThl HEMOTEHLMAIBHBIX CHII C
M3MEHEHHUEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpOMCTBA M NPAKTUYECKOE NMPHUMEHEHME: BOAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, JBUKECHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexoxa moTeHIMANBHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOTHI CUJIBI ¢ M3MEHEHHEM MEXaHHUYECKOW SHEpruM Teja Ha
IIPUMEpPE PaCTSKEHHS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocroebl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
Bbpoynosckoe amwxkenue. udpdysus. Xapakrep ABMKEHHS U B3aUMOICHCTBUS YacTHUI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPABIX TNl M 00BICHEHNE CBONCTB BEILIECTBA HA OCHOBE
TUX Mojieneil. Macca u pasmepsl moJiekyi. KonmnuectBo BemectBa. [locTostHHas ABoraapo.

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

Mopnens uneansHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMUHETHYECKONH TEOPUH
ujeanbHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHepruu
TEIJIOBOrO JABMKEHHS yacTull ra3a. [lIkama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenpaeneeBa—Knanelipona. 3akon [lansrona. M3omporeccsl B HAEAIbHOM ra3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mpencraBieHUE H30IMPOLECCOB: HM30TEPMa, HM30X0pa,
nzo0apa.

TexHU4EeCKHEe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, [OKa3bIBAIOLINE JAUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MoOJEKys
OPraHNYEeCKUX COCTUHEHUH.

OnbIThI 10 AUPPY3UH KUIKOCTEH U Ta30B.



Mozens OpOyHOBCKOTO JBUXKEHUSI.

Mogens onbita [ITepna.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, niurocTpupyroniasi Ipupoy AaBJICHUS ra3a Ha CTEHKH COCYAA.

OnpITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Onpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEpEHUU 00BEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEU.

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pPa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHaMuueckass cucTteMa. BHYTpEHHsIS 3HEpruss TEPMOJMHAMMYECKOW CHUCTEMBI U
criocoObl e€ u3mMeHeHus. KoanuecTBo TensaoTel U pabota. BHyTpeHHssI SHEprusi 0JJHOATOMHOIO
UJCAIBHOrO raza. Buael Teruionepesadn: TeIIONPOBOAHOCTh, KOHBEKIUS, H3IyYCHHE. Y IeIbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpEIaye.

[TonsiTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
NEpBOro 3aKOHA TEPMOJMHAMUKU K M3ompoueccaM. ['paduyeckas unTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh MpoLEeccoB B IPUPOJE.

TemoBele ManuHbl. [IpuHIUIBL JefiCTBUS TEeMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeTUIOBBIX MamnHax. KoaddumuenT noneznoro aeiicteus TemmoBoi Mammisel. Lukin KapHo u ero
KO3(PULMEHT M0JIE3HOr0 AEUCTBUS. DKOJOTHUECKUE NPOOIIEMBbI TEINIOIHEPTE€TUKH.

TexHuueckue yCTpoWCTBa M MPAKTUYECKOE IPUMEHEHHUE: JBUIAaTEIb BHYTPEHHEIO
CropaHusi, OBITOBOI XOJOIMIEHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpruM Tejla IMpPHU COBEPLICHUH pPAaOOTHI: BBUIET MPOOKH M3
OYTBUIKH IIOJ] AEUCTBUEM CKATOI'0 BO3/yXa, HarpeBaHue 3(hupa B JIATYHHOU TpyOKe MyTEM TpEeHUs
(BUICOIEMOHCTpALIHS ).

W3meHeHne BHYTpeHHEHN aHepruu (TeMrepaTypsl) Tea Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3IyLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHUsl, pEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus éewjecmea. Pa3oevle nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHrne. AGCOIIOTHAS U OTHOCUTENIbHAs
BJIQXKHOCTbh Bo3Ayxa. HacklmeHHblil map. YnenbHasl TemjaoTra mnapoodpa3oBaHUs. 3aBHUCHMOCTb
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Tsépnoe teno. Kpucrannnueckue u amopgHsbie Tes1a. AHU30TPOIUS CBOMCTB KPUCTAIJIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucrammsanus. Y elbHas
TeruioTa miasieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHnueckue ycTpolcTBa M IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJTYYEHHS] COBPEMEHHBIX MaTEPUasoB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBILICHHBIX [1aPOB.

Kunenne npyu NoHWKEHHOM JIaBJICHHH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHusl U MJIaBICHUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTalIoB.



Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi
N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. dnexkmpocmamuka

Onextpuzauusi Tel. OJNEKTpUYecKud 3apsana. JlBa Bua 2JIEKTPUYECKUX 3apsioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

B3aumoneiicteue 3apsimoB.  3akoH Kynona. ToueuHblil  sieKTpuUYecKHil — 3apsi.
Onektpuueckoe mnoiae. HampsxéHHocTh 3nekTpuyeckoro mnois. [lpuHnun cynepnosuuuu
ANEKTPUYECKUX MOJIeH. JINHNKM HANPs)KEHHOCTHU IEKTPUUECKOTO MOJIA.

Pabora cun anekrpocrarnyeckoro nois. Ilorenuunan. Pasnocts norenuuanos. IIpoBoHuku
Y JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM TToJie. JluanekTpruieckass IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonzaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHJEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE SJEKTPONPHOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
anmnapar, CTpyHHBIM PUHTED.

Jlemoncmpayuu

Y CeTpoCTBO M MPUHLAII JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue Ha3IEeKTPU30BAHHBIX TEIl.

DIIEKTPUUYECKOE T10JI€ 3apsHKEHHBIX TEL.

[TpoBOAHMKY B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JW3neKTpUKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIIOCKOI0 KOHJEHCATOpa OT IUIOMIA/I IUIACTHH, PACCTOSHUS
MEXIy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

ONEeKTPUUECKU TOK. YCJIOBHSI CYIIECTBOBAHUS JIEKTPUUYECKOr0 TOKA. MICTOUHMKM TOKa.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 ydacTka 1enu.

DneKTpuYecKoe COIIPOTHBIICHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTD 37EKTPUIECKOTO TOKa.

DIEKTPOABUKYIAs CHUJIAa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoii renu. KopoTkoe 3aMbIkaHue.

DneKTpOHHas TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DNeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TPUMECHass MPOBOAMMOCTh MOIYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. [lomynpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYecKUii TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOLUaIus. JINEKTPOIIN3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSITENIbHBIN pa3psan. MomaHus.
[Tna3zma.



TexHHUYECKHE YCTPOMCTBA U MPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHA TOKa, DJIEKTPOHArpeBaTelIbHbIE MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTHUBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
IIOJIyIIPOBOJHUKOBBINM MO/, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWIMHIPUYECKUX IIPOBOJHUKOB OT JUIMHBL, IUIOLIa[d
IIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMemaHHOe COeMHEHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IEKTpOoABMKYLIEH cuiibl. KOpoTKoe 3aMbIKaHHE TalbBAHMYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHue a1eKTpoABHKYILEN CHIIbI HICTOYHUKA TOKA U €M0 BHYTPEHHET0 COIPOTUBIICHMUSL.

HabGmonenue anexrponusa.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce ocyuiecTBIsieTcs ¢ Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nousmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznuyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHU, TMHeNHas (yHKIM, napadoia, runepooia,
uX rpaduku U cBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CUHYC, KOCUHYC, TAHI'€HC, KOTaHT€HC,
OCHOBHOE TPHUIOHOMETPUUYECKOE TOKIECTBO, BEKTOPHl M MX MPOEKLIUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonocus: Mexanndeckoe IBUKEHHE B )KMBOU Ipupone, 1ud¢ys3us, ocMocC, TEII000MEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DICKTPUUECKHE SBICHUS B
JKUBOU IIPUPOLE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOIUTHYECKAs JUCCOLMALNS, FaIbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonocus: mpeodpazoBaHue IBUKEHHUI C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs HMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJyYE€HUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE
HAaHOMATepHalioB, M  HAHOTEXHOJOTMH,  JJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHuE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPe3yJIbTaThl OCBOEHUs yueOHOro npeaMera «@Dusnka» IOKHBI OTPaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, TMO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOrO  OOIIecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBHOM e TeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOW TO3MLIMU  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOLIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHHTapPHOH M BOJIOHTEPCKOH J1EATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTb POCCUNCKOM IpaX/1aHCKONW UAEHTUYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPHHUMATh OCO3HAHHBIE PEIICHUs, ODUEHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTH4ecKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
pean30BbIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh HIKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IUTAaHUPOBAHKE U OCYILECTBIICHUE AEHCTBHUI B OKpyXKarollel cpe/ie Ha OCHOBE 3HaHUS Lesiei
YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA;



pacIIMpeHHe OIbITa JICATEIBPHOCTH OKOJIOTMYSCKOW HamNpaBJICHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUMN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HAaHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHHS (DU3UKU
OCYIIECTBIISITh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIBHOCTh HHINBUYaTIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJornveckue a1elCTBUS:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAEINIATh LEN JIEITENbHOCTH, 33/1aBaTh MAPAMETPBI U KPUTEPUU UX JOCTUKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESATEIbHOCTb, OLIEHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJSAM,
OLICHUBATh PUCKU MOCIEACTBUM JAEATEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBble nccienoBareibCcKue AeiCTBUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamMu (pu3mdeckoi
HayKH;

BIIAJICTh HABBIKAMHU YYEOHO-MCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHUs 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3INYHBIX METO/I0B MTO3HAHMS;

BIAJETh BHUJAMH JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWS, €r0 HMHTEpIIpETaluH,
npeoOpa30BaHMIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE MIPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh MPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUIIOTE3Y €€ PEelIeHHs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

AHAJIM3UPOBATH MMOJYYCHHBIE B XOJI€ PEIICHUS 3aa4H PE3yJIbTaThl, KPDUTUYECKH OLICHUBATh
UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITETLHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMePEHOCUTh 3HAHUS M0 (PU3MKE B IPAKTHUECKYIO 00IACTh KUZHEICSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIAJI€Th HaBbIKAMH MOJy4eHUs MH(OpManuu (GU3NYECKOTO COIACpPXKAHUSA U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, AaHAIN3, CHUCTEMAaTH3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aLMOHHBIX 3aa4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEPKAaHUS B pasUyHbIX (opmaTax ¢ ydéToMm
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAs ONTUMAIbHYIO (hOpMY MpEICTaBICHUS
Y BU3yaJIU3alluy.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JCSATEIHHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U UHIUBUyalbHON pabOTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPAMHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACTIPEAEIATH POJIM ¢ YYETOM MHEHHU
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATh WAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00OJacTu (pU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajad, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOTBI € YYETOM MMEIONMIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;
pacIIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIM;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIcHHUE;
OIICHUBATh MPUOOPETEHHBIN OTBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIMH B 0071acTU (PU3UKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;



BJIJICTh HABBIKAMH TIO3HABATEILHOU PeIICKCHU KaK OCO3HAHUSI COBEPIIIAEMbIX JCHCTBUIA
N MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOT'O PEIICHUS;

YMETh OIIEHMBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHUS 10 UX CHIDKCHHUIO;

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB IS TEIbHOCTH,

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[PUHUMATb MOTHUBBI U apT'yYMEHTBI APYTUX [IPU aHAJIU3€E PE3YIbTAaTOB IAEATEIbHOCTH,

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTrPaMMBbI 10 (pU3HKe ISt
YPOBHSI CpeAHETo OOIIero oO0pa3oBaHUs y OOyYaIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANoJIarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHMs, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B celOe;

caMoperyJIMpOBaHuUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATH OTBETCTBEHHOCTh
3a CBOE IIOBEACHUC, CIIOCOOHOCTH aaarnTUpPOBaTbHCA K SMOIMOHAIIBHBIM U3MCHCHUSAM U IIPOSABJIATH
rMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIOYAIOIICH CTpEMJIEHHE K OCTIDKCHHIO IEIU M YCIEXy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCXOOs1 U3 CBOUX BO3MO)KHOCT€I\/JI;

OMIIaTuHy, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh IOHHUMATh OMOIUOHAJIBHOC COCTOSAHUC IOPYIux,
YYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIIECHHS, CIIOCOOHOCTh K COYYBCTBUIO M COINEPEKUBAHHUIO;

COIMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATH OTHOIICHHUS C JAPYTUMH
JFOIbMU, 3200THTHCS, IPOSBIISTh HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xoniny oOyuenuss B 10 kJjiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JIEMOHCTPUPOBATh HA MPUMEPAX pPOJib U MeCTO (HU3UKH B (HOPMHUPOBAHHH COBPEMEHHOMN
HAay4YHOU KAapTUHBI MHPA, B Pa3BUTUH COBPEMEHHON TEXHUKH U TE€XHOJIOTUM, B MPaKTUUYECKOU
JIeATETbHOCTH JIFOEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyUYEHHBIX (U3UYECKUX MOJENeH: MaTepHuaibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA Tra3, MOJENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJN, TOUEUHBIN AIEKTPUUECKUHN 3aps] NPHU pELICHUU
buznyeckux 3amad;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA W AJIEKTPOJWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JBUKEHHE M0 OKPYKHOCTHU, HHEPITHUS, B3auMoieicTBuUE Tel, muddy3us, OpoyHOBCKOE ABUKECHUE,
CTPOCHHE KUIKOCTEH W TBEPABIX TEJ, U3MEHEHUE 00BEMA TN MPU HAarpeBaHUU (OXJIAXKICHHH),
TEIJIOBOE pPAaBHOBECHE, WCIIapeHWe, KOHJIEHCAIUs, TUIABJIICHUE, KPHUCTALIU3ANNS, KHUIICHHE,
BIIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEXAy MapaMeTpamMu COCTOSHHS ra3a B HU30IPOIIeccax, 3JIEKTpU3alus Tel, B3aUMOJECUCTBUE
3apsoB;

OTUCHIBATh MEXAaHWYECKOE IBIKEHUE, UCIOB3Ys (PU3NUECKHe BEITUYHHBI: KOOpIWHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHila, UMITYJIbC Teja, KUHETHUYeCcKas
DHEprusi, MOTEHIMANbHAs DJHEPTUs, MeXaHW4eckas pabdoTa, MEXaHHUYeCKas MOIIHOCTh; IMPHU
OTIMCAaHUH MPABWIBHO TPAKTOBATH (GU3MUECKUI CMBICI UCTIOIB3YEMBIX BETUYNH, UX 0003HAYCHUS



U eIMHULBI, HAXOOUTh (POPMYIbI, CBSI3bIBAIONINE NAHHYIO (PU3UYECKYI0 BETUUYHMHY C IPYTHMMH
BEJIMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBHIC SIBICHHS, HCIOJB3Ys
dusznyeckue BeJIMYMHBI: JaBIIEHHWE Ta3a, TemIepaTypa, CpedHssi KUHETHYecKas JHeprus
XA0TUYECKOTO JIBUXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrus, padora raza, Kod(h(HUIMEHT IMOJIe3HOr0 IEHCTBUS TEIJIOBOTO
JIBUTATEIIS; TIPH OMMCAHUH MPABUIHLHO TPAKTOBATH (PU3UUECKUI CMBICIT HCIIOIB3YEMbIX BEIINYHH,
uX O00O3HAYEHUS U EAUHHIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

OMKCHIBATh M3yYCHHBIC SJICKTPUUECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBICHUS
(mporiecchl), UCTIONB3YS (PU3NYCCKUE BEIMYUHBI AICKTPUUYECKUN 3apsiji, DJIEKTPUIECKOE TOJIE,
HANpPsDKEHHOCTh  TIOJISl, MOTEHILMAal, pPa3HOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNb3yEMbIX BEJIWYHH, WX OOO3HAUYEHUS U EIUHMUIIBI;
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINEC JAHHYIO (DM3UUCCKYIO BEIHUMHY C APYTHUMH BEITNIMHAMU,

AHATM3UPOBATh (PU3WYCCKUE TPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coXxpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJIbCa, IPUHIUI CYEPIIO3ULIUU CHUJI, IPUHITUIL
pPaBHOMPABUS WHEPIHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TCOPUIO CTPOCHHSI
BCIIICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsija, 3akoH KysoHa, mpu 3ToM pa3nuyarh CIIOBECHYIO ((OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKECHUE U YCIOBUS (TPaHUIIBI, 00JaCTH ) TIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIUH, TPHOOPOB U TEXHUYCCKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO HCIOIb30BAHUS B IIOBCEIHEBHON KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HUCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu OSTOM  (HOpPMYIHpPOBATH
npoOemMy/3agady U TAIOTE3Y Y4EOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000py0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpEeHHs] (U3MUECKUX BEIUYHH, TPU ITOM
BEIOMpATh ONTUMAIBHBIH CIIOCOO W3MEPEHUS W HCIOJIB30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPEUIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCIMOCTH MEXIY GU3MUECKUMHU BEIMYUHAMH C UCTIOTIB30BAaHUEM MPSMBIX
U3MEpPEHH, TpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATHh pPE3YyJbTAaThl IMOJYUYEHHOM
3aBUCHUMOCTH (PU3NICCKUX BEIIMYMH B BUJIC TAOIUI] U TpaUKOB, JIeJaTh BEIBOJIBI 110 PE3yJIbTaTaM
UCCJIC/IOBAHHS,

coOnrofath mpaBuia O€30MacHOrO TpyAa MPU MPOBEACHUM HCCIENOBaHUN B paMKax
yueOHOrO0 OSKCIEPUMEHTa, YUeOHO-UCCIENOBATENILCKOH M TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemate pacuéTHbIC 3aJadll C SIBHO 3aJIaHHOM (DU3WYSCKOW MOJICNIBI0, WCIIONIb3YS
dbuznyecKkre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIWMbIE s e€ peleHus,
MIPOBOJIMTH PACUETHI U OIICHUBATH PEATbHOCTD MTOJTyUEHHOTO 3HAYCHUS (DU3UYCCKON BEIIMYNHEI;

peliaTh KayeCTBCHHBIC 3aJaud: BBICTPAWUBAThH JIOTHUSCKH HEMPOTHBOPEYHBYIO IEMIOYKY
paccyXIeHUl ¢ OMOpoi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

MCIIONIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE HHPOPMAIIMOHHBIE TEXHOIOTUN
JUISL TIOUCKA, CTPYKTYPUPOBAHHWS, WHTEPIPETAIMA W TPEICTABICHUS YYeOHOW W HaAydHO-
MOMYJISIPHOUM MH(POPMAITUH, TIOTYICHHON U3 PA3INIHBIX UCTOYHHKOB, KPUTHYECKH aHATH3UPOBATH
MOJIy4aeMyto HHPOPMAIHIO;



MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH{, 00OBbSCHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B TOBCETHEBHOM KU3HU [ 00€CTICUeHUS
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMHU, AJISi COXPAaHEHUS
3JI0POBBS U COOJIIO/ICHUSI HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIel cpeie;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHHUBATh BKJIAJ Ka)XXJOr0 M3 YYaCTHUKOB I'PYIIIbI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

KosauuecTBo yacoB
HaumeHoBaHue pa3aeioB U TeM DJiIeKTpoHHbIe (HH(POBHIE)
Ne n/n Kontpoabnbie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6nunoreka LIOK
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 1 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoreka [IOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmmoteka IIOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHHSI BEIIECTBA. 5 but6mmorexa [IOK
' ®da30BbIe IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24



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

Paznea 4. JIEKTPOJJUHAMUKA

bu6nmoreka [IOK
4.1 DEKTPOCTATHKA o https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B bubnmnoreka HOK
4.2 13 1 1.5
pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 22
PeszepBHoe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 3.5

INOYPOYHOE IINTAHUPOBAHHUE

n/n

Tema ypoka

CraproBast KOHTpOJIbHas paboTa

®dusuka - Hayka o npupoae. Hayunsie
METO/BbI ITO3HAHUS OKpYyXKarolero mupa. Pois
U MecTO (PU3UKU B HOPMHUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHUHBI MHpPA, B
MIPaKTUYECKON AEATEIBbHOCTH JIIOIEN
Mexannueckoe 1BukeHue. OTHOCUTEIbHOCTD

MeXaHU4ecKoro aemwxkenus. [lepemerienue,
CKOPOCTb, YCKOPEHUE

Bcero

KoauuecTBO 4acoB
Jlara

KonTpoabubie IlpakTuueckue
U3ydeHust

padoThI padoThI

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcbl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c32e2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c33e6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

bubmuoreka [JOK

4 PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUKEHUE https://m.edsoo.ru/f0c3620
5 PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE bubmumoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majeHue. Y cKopeHrue cB0OOOHOTO bubnnoreka [HOK
HaacHus https://m.edsoo.ru/ff0c39cc
7 Kpuonunerinoe npuxenue. [[Brxenue bubmuorexa [JOK
MaTepUaAIbHON TOUKH MO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
ITpunnun oTHocuTeNnbHOCTH ["anues.
8 I/II:Ie HHaHI,HLIe cucTteMbl oTcueTa. [lepBbIit bubmorexa LHOK
P P https://m.edsoo.ru/ff0c3be8
3ak0oH HrroTOHA
Macca tena. Cuna. [Ipunuun cynepno3unuu
9 cwit. Bropoii 3akoH HI:)IOTI(I)Ha ?II; ’ ) bubmmorexa [JOK
T p . s https://m.edsoo.ru/ffOc3be8
MaTepHaIbHOM TOYKU
10 Tpetuii 3akoH HeroTOHA /1719 MaTepUaIbHbIX bubmuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BCEMUPHOTO TsAroTteHus. Cuna bubnuotexa [JOK
TsbKecTu. IlepBasg kocMHuYecKkast CKOpOCThb https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cua ynpyrocti. 3akon I'yka. Bec rena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdumuent tpenus. Cuna
13 com OEBJ'IGHI/ISI I (11)/1(1) BIII/I)KGHI/II/II) Tela B bubmorexa HOK
P pr A https://m.edso0.ru/ff0c3f76
JKUJIKOCTH WJIU Ta3e
[TocTymarenbHOE U BpalaTeIbHOE JBUKEHNE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHITBI. bu6mmorexa [IOK

[1meyo cunbl. YciioBHUs paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/ff0c41a6
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15

HNMnynbec MaTepualbHONM TOUYKHU, CUCTEMBI
MaTepuaibHbIX TOUYEK. MIMIysbe cuibl. 3aKOH
COXpaHEHHUs UMITyJIbCca. PeakTuBHOE
JBUKCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

16

Pabora n MOIIHOCTH CHIJIBI. Kunernueckas
SHEPTHUsl MaTepHaIbHON ToukH. Teopema 00
W3MEHECHHN KMHETHYSCKONH SHECPTUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

18

19

20

[TorennmanbHas sHeprus. [loTeHnnanpHas
SHEPrus ynpyro aepopMupOBaHHON
npyxuHbl. [loTeHInaNbHas YHEPTHUS Tela
BOJIM3M MTOBEPXHOCTH 3EMITH

[ToreHManbHBIE U HETIOTECHIIMAIBHBIE CUJIBL.
CBsi3b pabOTBHI HEMTOTEHIMATIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU

JlaGopatopHas pabota «/3yueHue 3akoHa
COXPAaHEHHUS SHEPTUN

KonTposasHas pabora no teme «KnnemaTtuka.
Jlnnamuika. 3aKOHBI COXPAaHEHHSI B MEXAHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

23

XapakTtep JBUKEHHUS U B3aUMOACHCTBUSA
YacTHI] BellecTBa. Moienu CTpoeHHsI Ta30B,
KUJKOCTEN U TBEPABIX TEI

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnHnas ABoraapo



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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TermmoBoe paBHOBecue. Temneparypa u e€

24
n3mepenue. lllkana remneparyp Llenbcus
o5 Uneansueiii raz B MKT. OcHoBHOE bu6mmoreka [IOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemrepaTypa Kak Mepa cpeiHein
26 KMHETUYECKOU SHEPTUU JIBUKEHUST MOJIEKYII bubmmorexa LIOK
p N Y https://m.edsoo.ru/ff0c511e
VYpaBaenue MenpeneeBa-Knanelipona
27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
28 3aBUCHUMOCTHU MEX]y IapameTpaMu
COCTOSIHUS Pa3pEeKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHss sHeprus TepMOAMHAMHAYECKOU
30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. bubnuorexa [JOK
KonnuecTBo TerioTel u pabota. BHyTpeHHss https://m.edsoo0.ru/ff0c5952
SHEPIHsi OJJTHOATOMHOTO MJI€aJIbHOTO ra3a
31 Bune! Tennonepenaun bubmmorexa [TOK
p https://m.edsoo.ru/ff0c5c36
VnenpHast TEMI0EMKOCTh BEIIECTRA.
32 KonnyecTBo TEIIOTEI IPH TEILIONEPEAAYE bubmmorexa [TOK
y P P ' https://m.eds00.ru/ff0c5c36
AnuabaTtHbIi poriiecc
33 [IepBrlii 3aKOH TEPMOIMHAMHUKY U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30MpolLeccam https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs npoiieccoB B IpUpoe. bubnuoreka [IOK

BTOpOﬁ 3aKOH TCpMOJUHAMHUKN

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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[Ipunuun nevictus u KII rermnoBoit

bubmuorexa [JOK

3 MAIlMHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KI1JI

37 DKOJIOTUYecKre MPOoOIeMbl TEIIOOHEPTETHKU

38 O6o06maromuii ypok «MonexyspHas bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOIHMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme

39 «MonekymnspHas ¢puzuka. OCHOBBI bubmmorexa [JOK

https://m.edsoo.ru/ff0c6a50

TEPMOIMHAMUKI

40 [TapooOpa3zoBaHue 1 KOHEHCAIHS. bubnnorexa [HOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6

41 AOcooTHAs 1 OTHOCUTEIbHAS BIIAKHOCTD bubmuorexa [JOK
BOo31yxa. Haceliennslii map https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucraminueckue u

42 amopdHbIe Teaa. AHU30TPOITHS CBOMCTB bubnnoreka [JOK
KpucTaJIoB. JKuakue KpucTasuibl. https://m.edso0.ru/ff0c65f0
CoBpemeHHbIE MaTepUalIbl

43 IInaBnenue u KkpucramuMsanus. Y gejbHast bubnnoreka [JOK
TeruioTa riasiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK

44 YpaBHeHHE TeIIOBOrO bananca https://m.edsoo.ru/ff0c6820

45 DneKkTpu3anus Tei. DIEKTPUIEeCKUH 3apsi. bubnuotexa [JOK
JIBa BU/a DNEKTPUYECKUX 3aps10B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKH, TUAIEKTPUKU U BuGmorexa LIOK

46 MOJIYTIPOBOTHUKU. 3aKOH COXPaHEHUSI

OJICKTPHUYCCKOI'0O 3apsaa

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c63b6
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BsaumonerictBue 3apsiioB. 3akoH Kynona.

bubmuorexa [JOK

47
To4YeyHBI 2JIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
48 [IpuHIMT Cynepro3uIinu MEKTPUISCKIX bubmmorexa [TOK
p N yrep . p https://m.edsoo.ru/ffOc6df2
nosiei. JInauu HanpsHKEHHOCTH
Pabora cui1 31eKTpOoCTaTUYEeCKOro MoJIsl. bubnmoreka [JOK
49
IMorennuan. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[TpOBOIHUKY U TUIIEKTPUKH B
50 3J1peKT OCTaTHYECKOM HOFJ)IC Jusnexrpudeckast bubmmorexa [JOK
P ' P https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
bu6mmoreka [IOK
o1 Onektpoémkoctb. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnuorexa [JOK
DHeprus 3apsHsKeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
[TpuHIMI NECTBYS U TPUMEHEHUE
53 KOHJICHCATOPOB, KOTIMPOBAILHOTO aImapara,
CTpYHHOTO MIPUHTEpA. DIIEKTPOCTATHICCKAS
3aluTa. 3a3eMIIeHHE AIEKTPOIPUOOpPOB
DNEKTPUUECKU TOK, YCIOBHUS €r0
54 cymectBoBaHusl. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
OmMa jy1st yyacTka 1enu
[TocnenoBarenpHOE, MapaieIbHOE,
55 CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB. 05 bubnmnoreka [JOK

JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COCMHEHHS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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56

57

PaboTta 1 MOIITHOCTB AMEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenna

3akon OMa 115 MOJTHOM (3aMKHYTOM )
aneKTpudecKkoi nenu. Koporkoe 3aMmbIikanue.
Jlabopatopnast pabora «3mepenne IC
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

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

58

59

60

JlaGopaTtopHnas pabora "U3zmepenne D1C
MCTOYHUKA TOKA U €r0 BHYTPEHHETO
COMPOTHUBIICHUS"

DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD CONPOTHUBIICHUS
METAJUIOB OT TEMIIEPaTypBhI.
CBepXInpoBOAUMOCTh

OneKTpUYecKuil TOK B BakyyMe. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoaHUKH, UX COOCTBEHHAS U
npuMecHast mpoBoauMocThb. CBoiicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

63

64

DNEKTPUYECKHUIA TOK B paCTBOPAX M pacIliaBax
AIIEKTPOJIUTOB. DIEKTPOTUTHUECKAS
JUCCOITHAITUS. DIIEKTPOIIHN3

DNIEKTPUUYECKHI TOK B ra3ax.
CamocTosTENbHBIN 1 HECAMOCTOSATEIbHBIN
pazpsaa. Monnus. [1na3zma

DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX
npakTuyeckoe npumeHenue. [Ipasuna
TEXHHUKHU 0€301acCHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc
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bubmuoreka [JOK

65 O6o0maromuii ypok «JIeKTPOIUHAMUKA) 1 https://m.edsoo.ru/ff0c8sbe
KonTtponbHast pabora o Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnmoreka [JOK
AIIEKTPUYECKHUI TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»

. . bubnmoreka [JOK

67 HToroBbIii KOHTPOJILHBIN TECT 1 https://m.edsoo.ru/ffOc8C56

68 PeseprHblit ypok. O6o0maronmii ypok mo 1 bubnnorexa [HOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3.5



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA
®usuka, 10 kmacc/ Mskummes I'.5., Byxosues b.b., Corckuit H.H. nmox penakmueit
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeHuey

METOAUYECKUE MATEPHUAJIBI 1JI51 YUUTEJISI
Bonkos B.A. [loypounsie pa3zpabotku no ¢pusuke: 10 kiacc

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bub6muoreka IIOK https://m.edsoo.ru/7f41a4a6



