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HOACHHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHS Ha YpOBHE CPEAHEro OOIIEero
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJIOKEHUH M TpeOOBAHMI K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3zoBaTenbHON NporpaMmbl, npeactaBieHHbx B OI'OC
COO, a Ttakxke c yuy€roM (QenepanbHO paboueld MporpaMMbl BOCHHUTAHHUS U
KOHLEMUUU TpenojaBaHusi ydyeOHoro mpeaMera «®Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIusiXx Poccuiickon Oenepanny, peaNn3yOIINX OCHOBHEIE
oOpa3oBareiabHble MNPOrPaAMMBbI.

Copepxanue mnporpaMmbl 10 (U3MKE HANpaBIeHO Ha (QopMUpoBaHUE
€CTECTBEHHO-HAYYHOM KapTUHbI Mupa oOyvatomuxcs 10-11 kmaccoB mpu
oOyueHnuu ux (pusrke Ha 60a30BOM YPOBHE HAa OCHOBE CUCTEMHO-ACSATEILHOCTHOIO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpedoBanusiM OPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpeJIMETHBIM pe3yJjbTaTaM
oOy4eHHMsI, a TaKXK€ YUYUTHIBAET HEOOXOJUMOCThH peaJu3alMh MEXKIPEAMETHBIX
CBs3€ll (U3BMKM C €CTEeCTBEHHO-HAYYHbIMH YYEOHBbIMU MpeaMeTamMu. B Helt
OTIPEJIENISIIOTCS OCHOBHBIE II€JIM M3y4YeHHUs (PU3UMKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMBbIE PE3yIbTaTbl OCBOCHMSI Kypca (PU3UKHU: JIMYHOCTHBIE,
MeTalpeMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYAET:

e IUJJAaHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pU3uKU Ha 0a30BOM YPOBHE, B

TOM YHCII€ IPEIMETHBIE PE3YJIBTATHI IO r0JIaM 00YUYEHUS;

e cojepxaHue yueOHoro npeaMera « @u3nka» 1mno rogam oO0ydeHwus.

®du3rka Kak Hayka O HauOosee OOIIMX 3aKOHAX NPUPOJBI, BBICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIAJ B CUCTEMY
3HaHMi 00 okpy»xatoriemM Mupe. LIIkonbHbINH Kypc QU3UKH — CUCTEMOOOPA3yOLIUi
I €CTECTBEHHO-HAYYHbIX yUE€OHBIX MPEIMETOB, MOCKOIbKY (PU3HUUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBICHUN, H3ydyaeMbIX XUMHUEH, OUOIOTHEH,
¢usnyeckoir reorpadueit u acrpoHomueit. Hcmonp3oBaHME W aKTUBHOE
npuMeHeHue  (PU3MYECKUX 3HAHMM  OmpeneNseT XapakTep U pa3BUTHE
pa3Ho00Opa3HbIX TEXHOJOTUH B chepe IHEPTreTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCA,
MOJIYYEHHUs] HOBBIX MaTepHAOB C 33JaHHBIMM CBOMCTBaMU U Jpyrux. M3yuenue
(Gu3MKM BHOCUT OCHOBHOW BKJaJA B (OPMHPOBAHUE €CTECTBEHHO-HAYYHOMN
KapTUHBI MHpa oOydaromuxcs, B (GOpMHPOBAHHE YMEHHH NPUMEHATh HAay4HbIN
METO/1 IO3HAHMSI PY BBITIOJIHEHUH UMM YYEOHBIX HCCIIEJOBAaHUM.

B ocHoBy kypca ¢usumku Ajis YPOBHS CpPEIHEro o00IIero ooOpa3oBaHUs
MOJIOKEH Pl UOEH, KOTOphlE MOXHO pacCMaTpuBaTh Kak TMPUHIUIBI €ro
MOCTPOEHUSL.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypcC SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKHUT MaTepua U3 BCEX pa3iesioB (PUM3UKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHON (PU3UKH.

Hoes cenepanusayuu. B CcOOTBETCTBUM € HEW MaTepual Kypca (PU3UKU
o0beanHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
(dbopMHpoBaHUE MPEACTAaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanusarusi mnpearnosaraeT HUCIOJIb30BaHUE
IYMaHUTApHOTO MOTEHIMaNa (PU3NYECKOM HAYKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢bu3ukn ¢ pa3BuTHEeM OOIIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U HKOJIOTMUYECKUMU MTPOOIeMaMHu.

Hoess  npuxnaownoii  unanpasnennocmu. Kypc ¢usumku mnpenmnoiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTMYECKUX TMPHUIOKEHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peamus3yercs IMOCPEICTBOM BBEIECHHUS DJIEMEHTOB
COJIEp)KaHMsl, TOCBSIIEHHBIX JKOJIOTMYECKHMM MpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTUU, a TaKXKe OOCYXICHHS
po0JIeM pallMOHATIBLHOTO MPUPOIONOIB30BAHUS U SKOJIOTHYECKON O€30MMaCHOCTH.

Crep>XKHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (Qu3nyeckue Teopuu (PopMUpoBaHUE NPEACTaBICHUN O
CTPYKTYype MOCTPOCHHs (PU3MUECKOW TEOpHUH, POJIH (PyHIAaMEHTAJIbHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX  NPEJICTaBIEHUAX O NpPHUpPOJAE, TIpaHULAx
NPUMEHUMOCTH TEOpUM, JUIsl ONHUCAHUS €CTECTBEHHO-HAyYHBIX SIBIICHUH H
MIPOIIECCOB).

CucTeMHO-AESTENIbHOCTHBIN NOAX0 B Kypce (PM3UMKH pEaTu3yercs Mpexie
BCEro 3a CYET OpraHu3ali SKCHEPUMEHTAIbHOU IEeSTENbHOCTH OOyYaroIINXCS.
Jnsa ©Oa3oBoro ypoBHS Kypca (QHU3MKM — 3TO HCIOJIb30BAaHUE CUCTEMBI
(GpOHTaNBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U JIAOOpaTOpHBIX padoT,
KOTOpbIE B MporpamMme no Qu3uke oObEAUHEHBI B OOIMIMM CIHCOK YYEHUYECKUX
MpPaKTUYEeCKUX paboT. BrleneHrne B ykazaHHOM IepeyHe JIabopaTOpHBIX padoT,
MPOBOJUMBIX JUIsI KOHTPOJsE M OLEHKH, OCYIIECTBISETCS Yy4aCTHUKaMU
o0pa3oBaTeIBLHOTO TMpollecca HUCXOAs W3 OCOOCHHOCTEW IUIaHUPOBAaHUS U
OocHalleHUs kabuHeta ¢usuku. Ilpu 3ToM oOecneunBaercss OBJaJACHHUE
O0Oy4YaroMMUMHUCS YMEHUSIMU TMPOBOJAUTH KOCBEHHBIE H3MEpPEHHUs, HCCIEIOBaHUS
3aBUCUMOCTEN (IM3MYECKUX BEJIMYMH U IIOCTAHOBKY OINBITOB MO MPOBEPKE
MPEATI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yaensieTcs peIeHUI0 pacUETHRIX U KAYECTBEHHbIX 3a/1a4.
[Ipu >TOM A7t pacyETHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 337a4d C SIBHO 3a/laHHOMU
¢bu3nuecko MOJEbI0, TMO3BOJISIOIINE TNPUMEHSTh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleiia Kypca, TaK M WHTETPUPYS 3HAHUSI W3
pa3HbBIX pasnueioB. J[s KadueCTBEHHBIX 3a7a4 MPUOPHTETOM SIBIISIFOTCS 3alaHUs Ha
0o0BsICHEHHE TPOTEKaHUs (U3MYECKUX SIBICHHA M IPOIECCOB B OKpYKArOIIeH
KU3HU, TpeOyronue BbIOOpa (PHU3WYECKON MOJENM Ui CHTYallud IPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpeboBanusiMmu PIOC COO k maTepuaibHO-
TeXHUYECKOMYy oOecrnedueHuo ydeOHOro mpoliecca 0a30BbIM YpOBEHBb Kypca
(U3UKH HA YPOBHE CPETHETO 00I1ero 00pa3oBaHMsl JOJDKEH U3y4aThCs B YCIOBUAX
MpeIMETHOTO KaOWHeTa (DU3WKH WM B YCIOBHUSAX HHTETPHUPOBAHHOTO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYyYHOro Iukia. B kabunere ¢u3MKU TOKHO OBITh
HEeoOXoauMoe JabopaTopHoe OOOpyJOBaHWE ISl BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1Mo (pu3uKe YUYCHHUYESCKUX MPAKTHICCKUX PabOT U IEMOHCTPAIIMOHHOE
o0opy10BaHHUE.

JlemoHCcTpanmoHHoe o0opynoBaHue (GOPMHUPYETCSI B COOTBETCTBUU C
MPUHIIUIIOM MWHHUMAJIBHOH  JTOCTATOYHOCTH W  OOCCICYHMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B TIPOrpaMMe 10 (HU3MKE KIFOYEBBIX JIEMOHCTpAIUd s
WCCIICIOBAHMUST ~ HM3yYaeMbIX SBJICHMA W  TPOILECCOB, OJMIIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHCHHM.

JlabopatopHoe o0O0OpyJIOBaHHE [HJisi YYEHUUYECKHX MPAKTUYECKUX padboT
dbopMHpyeTCS B BHJIE TEMAaTHUYECKHX KOMIUICKTOB M 00ECIIeUYMBAETCS B pacueTe
OTHOTO KOMIUIEKTa Ha JBYX OOydaromuxcs. TeMaTH4ecKue KOMIUICKTHI
nabopaTtopHOTO 000pYNOBaHUS JOJKHBI OBITH IMOCTPOCHBI HAa KOMIUIEKCHOM
WCITIOJIb30BAaHUU AHAJIOTOBBIX M IH(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEIBHBIX CHCTEM B BHJIC IU(PPOBBIX JTaOOPATOPHUH.

OCHOBHBIMH TICJIIMHA H3yYCHHUsI PU3UKHU B 00IIeM 00pa30BaHUU SBJISTFOTCS:

e (opmMupoBaHue HHTEpeca W CTPEMJICHHS OOYYaAIOIMIUXCS K HAYIHOMY
W3YYCHHUIO TIPHUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CITOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (GOPMHUPOBAHUE
HCCIICIOBATEILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yyibTara HW3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PH3UKH;

o (dopmupoBaHue yYMEHHH OOBSCHATH SBJICHUS C  HUCIOJb30BAaHUEM
(bu3MYeCKNX 3HAHUH W HAYYHBIX JIOKA3aTEIIbCTB;

e (opmupoBaHue TpeaCTaBICHUNH O Poiu (DU3UKH JUISI PA3BUTHS APYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTKeHre 3THX IeJell 00ecTeuynBaeTCsl pPelieHueM CIeAYIOmunX 3a1ad B

mpoiiecce n3yueHus Kypca U3k Ha ypOBHE CPEIHETO 0011ero oOpa3oBaHus:



e TMpuUOOpETEHUE CUCTEMBI 3HaAHUU 00 o01ux (bu3nYeCcKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUsX, BKJIIOYAS MEXaHHKY,
MOJIEKYJISIPHYIO  (U3UKY, DJIEKTPOJAMHAMHKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (QopmupoBaHuMe yYMEHHI NPUMEHATh TEOPETUUYECKUE 3HAHUS IS
OoOBbsICHEHHUS (U3NYECKHX SBJICHUW B TMPUPOJE U Uil MPUHATHS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHON JKU3HU;

e OCBOGHHE CHOCOOOB pEIIEHUS pa3IMYHBIX 3a/lady C SBHO 3aJaHHOU
¢bu3nueckol MOJENblo, 3a7ad, MOAPa3yMEBAIOUIUX CaMOCTOSITENbHOE
co3faHue GU3NUECKONW MOJEINH, aJleKBaTHOU YCIOBUSIM 3a1auH;

e TIOHUMaHUE (PU3UYECKUX OCHOB W MPHUHIMIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLECCOB, UX BIUAHMS HA OKPY>KAIOUIYIO
cpeny;

e OBJAJCHHE METOJaMU CAMOCTOSITEJIbHOIO IJIAHUPOBAHUS M TMPOBEACHUS
(Gu3MYEeCKUX 3KCHEPUMEHTOB, aHAIW3a M HHTEpIpeTauuu UHGOpMaluH,
OTpeJIeIeHHs] JOCTOBEPHOCTHU MOITYYEHHOTO PE3yJIbTaTa;

e CO3JIaHUE YCJIOBHH Ui pa3BUTUS YMEHHUH IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JIEATEIBLHOCTH.

Ha wuzydenue ¢usuku (6a30BbIii ypOBEHb) HAa YpPOBHE CPEIHEr0 OOIIEro

oOpazoBanus orBoautcs B 10 kimacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemplii B mnporpamMme Mo (u3MKe mepedeHb JabopaTOpHBIX U

MPAKTUYECKUX pPAOOT SBJISETCS PEKOMEHIOBAHHBIM, YYHUTENb JEJIaeT BbIOOP
IpPOBEIEHUsS JabOpaTopHBIX pabOT U ONBITOB C YYETOM HHIWBUIYaIbHBIX
0COOCHHOCTEHM 00yJaroIUXCS.



COILEPKAHUE OBYUEHUA
10 KVIACC

Paszges 1. ®u3uka U MeTOAbI HAYYHOI'0 MIO3HAHUA

®usuka — Hayka o npupone. Hayunele METOAb NO3HAHUSA OKPYKAIOLIETO
Mupa. Pombp DJKcnepuMeHTa UM TEOpPUM B MPOLIECCE II03HAHUA IPUPOIBI.
OKCHepUMEeHT B (PU3HKE.

MonenupoBanue (puanyeckux siBIeHUN U mpoueccoB. Haydnbie rumoressl.
®duznyeckue 3aKOHbl U TeOopuu. ['paHULIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUII COOTBETCTBUS.

Ponb n mecro ¢usuku B GpopMUpPOBaHMM COBPEMEHHOM HAyUHON KapTHUHBI
MHPA, B IIPAKTUYECKON NEATEIBLHOCTHU JIFOJEH.

Jlemoncmpayuu

AHanoroBble U 1MGPOBBIE H3MEPUTENbHbIE NPHUOOPHI, KOMIIBIOTEPHbIE
JATYUKU.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe IBHKEHHE. OTHOCHTENBHOCTh MEXAHUYECKOTIO JBHUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemernienre, CKOpOCTb (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) U
YCKOPEHHE MATEpUAIIBHOM TOYKM, UX IPOEKIMM HA OCH CHUCTEMBI KOOPJHHAT.
CrnoxeHue nepeMeleHnil U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MpsIMOJIMHEIHOEe nBukeHue. ['paduku
3aBUCHMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHHs, IyTH U [EPEMEIICHUs
MaTepUaIbHONM TOYKH OT BPEMEHH.

CBoOoaHOe nazieHue. Y CKopeHre CBOOOTHOTO MaAeHUS.

KpuBosmueitHoe  nBuxkeHue. [IBkeHHE  MaTepUalbHOM  TOYKM IO
OKPYKHOCTH C TIOCTOSHHOW O MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAS
ckopocTk. [lepuon n yacrora oOpatienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHu4yeckne yCTPOWCTBA W IPAKTUYECKOE NPUMEHEHHE: CHUAOMETD,
JIBWKEHHUE CHAPSAA0B, LIENTHBIE U PEMEHHBIE NTEpENAYH.

Jlemoncmpayuu

Mopenb cucrteMbl OTCYETA, WIUTIOCTPALNS KHHEMATUUYECKUX XAPAKTEPUCTUK
JBU>KEHUS.

[IpeoOpa3zoBaHre IBUKEHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B PaA3PEKEHHOM IIPOCTPAHCTBE.

HaGmonenne nBuxeHus Tena, OpPOMIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOIHOTO NaJAeHHUS.

HarmpaBnenue ckopocTH Iipy IBUKEHUHU 10 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopnsie pabonul

N3yueHne HEpaBHOMEPHOI'O IBHKEHHUS C LEIbI0 ONPENCICHUS MIHOBEHHOMU
CKOpPOCTH.

HccnenoBanne COOTHOLICHUS MEXIYy NyTAMHU, IPOMICHHBIMU TEJIOM 3a
MOCJIEOBATENBHBIE PABHBIE MIPOMEXKYTKHM BpPEMEHU IPU PABHOYCKOPEHHOM
IBWKCHUU C HAYaJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3ydenne NBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

N3yuyenue aBuxkeHUs Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCcTH  ['amunes. IlepBeid  3akoH  HproToHa.
NuepunanbHble CUCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpunuun cynepnosuuuu cui. Bropoit 3akon Herotona
JUI MaTepUaIbHON TOUKHU. TpeTui 3aKkoH HbprOTOHA [J11 MaTepHaIbHbIX TOYEK.

3akoH BcemupHoro TtaArotenus. Cuna Tsokectu. llepBas kKocmuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenust (1okos, ckoibkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHus CKOJIbXKEHUs U cuia TpeHus nokosd. Kosddumuent tpenus.
Cuna conpoTUBIICHUS MPU ABMKECHUU TeEJa B )KUIKOCTH WJIU rase.

[TocTynarenbHOE M BpalllaTeIbHOE IBH)KEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCU BpamieHusd. llnedo cunel. Ycnosus
paBHOBECUS TBEPAOTO TEA.

TexHuueckue yCTpOWCTBA M TMPAKTUUECKOE MPUMEHEHHE: MOAIIUITHUKH,
JIBH>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHne nHEpUUH.

CpaBHEHME MacC B3aUMOJACHCTBYIOIIMX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIbl YIIPYTOCTHU OT JiehopMaIuu.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIBEME U TTAJICHUH.

CpaBHeHME CUJT TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamopnsie pabonvl

N3yuyenue aBuxeHUs: OpycKa 1Mo HaKJIOHHOU MJIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B MPYKHUHE U
pe3UHOBOM 00pasiie, oT ux Jaedopmariuu.

HccnenoBanne yclnoBUM paBHOBECUS TBEPAOIO Telld, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKkonbl coxpanenus 6 MexanukKe

Nmnynbe matepualibHOM TOYKHM (TeNla), CHUCTEMBbl MaTepUAJIbHBIX TOYEK.
Nmnynbe cuiibl U U3MEHEHHE HUMITYJIbCa Telad. 3aKOH COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Paborta cunbl. MOIIHOCTD CHUJTBI.

Kunetnueckass sHeprusi marepualibHOM TOUkU. Teopema 00 H3MEHEHUH
KMHETHUYECKOU YHEPTUHU.

[Torenmuanbuas SHEprus. [TorenmuanbHas SHEprus YIIpYyTO
nebopMupoBaHHOW  mpyXxuHbl.  [loTeHnManbHas  SHEpPrust Teida  BOJM3U
MTOBEPXHOCTHU 3€MIIU.

[ToreHnuanbHple W HENOTEHIWAIbHbBIC CHUJIBI. CBsi3b  paboOTHI
HEMOTCHUUAIBHBIX CUJI C M3MEHEHHEM MEXAHUYECKON SHEPTrUM CHUCTEMBI TEI.
3aKOH COXpAHEHUS] MEXaHUYECKON SHEPTHUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpoOWCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATBHON YHEPTUHM B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabonul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasATHUKOB.

UccnenoBanne cBsi3u pabOThl CHJIBI ¢ U3BMEHEHWEM MEXaHUYECKOW SHEpPTHu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogiekyJsipHast Gu3nNKa 1 TEPMOAMHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. [duddysus. Xapakrep ABMKEHUS U
B3aUMOJICMCTBUS YacTULl BellecTBa. MOJENM CTPOEHUS Ta30B, KUIKOCTEU U
TBEPIBIX TEN U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuecTBo BemecTsa. [loctosiHHass ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
Lenbcus.



Mopens  upeanbHOoro rasa. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHMYECKOW TEOpUHM HJealnbHOro Ta3a. AOCOJIOTHAs TeMmiepaTypa Kak Mepa
CpEIHEH KHHETUYECKOM HHEPruM TEIUIOBOrO ABWKEHMs dvacTul rasza. [llkama
temneparyp KeneBuna. ['a3oBeie 3akoHbl. YpaBHeHue Menneneea—Knanelipona.
3akoH JlanbToHa. M30mpo1iecchl B UACANbHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe MpeAcTaBI€HUE H30IMPOLIECCOB: H30TEPMaA, H30X0pa,
n3o0apa.

TexHudyeckne yCTpOWCTBA W IPAKTHYECKOE NPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIUE AUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OnpiThl 10 UM PY3UHN KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Mopens onbita llITepha.

OneIThI, JOKAa3bIBAIOIINE CYILIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJICUCTBUA.

Mogens, MILUTIOCTPUPYIOIIas MPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/[Ia.

OnbITE, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSIHUS MACAIBHOIO rasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHM
00bEMa KOMHATBI, IaBJIEHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKy ITAPAMETPAMHU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMonuHamuueckas cucrema. BHYTpeHHssE dHEPrus TEpMOIMHAMUUYECKOU
CUCTEMBI U clocoObl €€ u3MeHnenus. KonuuecTBo Temnorsl U pabora. BHyTpeHHss
DHEpPrus  OJHOATOMHOTO  MJACAJBHOrO  raza. Buasl  Temionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIUS, U3JIyYEHUE. Y IeIbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIoTh NpH TEIIONepeaaye.

[lonsitue 06 aamabarHoM mnponecce. [lepBblil 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mnepBOro 3aKoHa TEPMOJAMHAMHUKU K u3ompoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTtuMoCTh MPO1IECCOB B MPUPOJIE.

TeruioBple  MamuHbl.  [IpuHIUMOBI ~ JEWCTBUSA ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHusi >HEPruu B TEIUIOBBIX MamuHax. Kosap¢uuueHt mnonae3noro
nevictBus TemioBod wmamuHbl. [ukn Kapro m ero kosdduuueHT mosie3Horo
AeNCTBUS. DKOJIOTUYECKHE MPOOJIEMBI TETUIOAHEPTETUKH.



TexHuueckne ycTpoWcTBa M MNPAKTHUYECKOE MPUMEHEHUE: JBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPruM Tejla MpPU COBEPUIEHUU pabOTHI: BBUIET
npoOKH W3 OYTBUIKM MOJ JEHCTBUEM CXKAaTOro BO3AyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe myTéM TpeHus (BUICOEMOHCTPALINS).

N3menenne BHyTpeHHEN dHEPTUu (TeMIepaTyphbl) Teaa IpH TeIuionepeaaye.

OnbIT 1Mo aaumabaTHOMY pacCHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOMHBI, ABUTATES] BHYTPEHHETO CTOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonvl

N3mepenue yaenpHON TEI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusa eeuyecmea. Pazogvie nepexoovl

[TapooOpazoBanue u koHjaeHcaiusa. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTENbHAs BIIAXHOCTh BO3ayxa. HacellieHHbI mnap. YjaenpHas TeruioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannmnueckue u amopgHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. JKuakue kpuctamisl. CoBpeMeHHble MaTepuaibl. [lnaBnenue u
KpUcCTaluIn3anus. ¥ aenbHas Temiora miasieHus. Cyonumarus.

VYpaBHeHUE TEIIOBOTO OajaHca.

TexHudyeckue yCTpOMCTBA M MPAKTHUUECKOE NPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH TOJYUYEHHUSI COBPEMEHHBIX MAaTEPHaJiOB, B
TOM 4YHCIIe HAHOMATEPUaIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

Crioco0bl U3MEPEHUS BIAYXKHOCTH.

HaGmonenune HarpeBaHus U MaBieHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCcTaJlJIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHne OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Pa3znea 4. JiaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3auus Tel. OJNEKTpUYECKUM 3apsad. JBa BHAAa 3IEKTPUYECKHUX
3apsinoB. IIpOBONHMKHK, NHAIEKTPUKA W MOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
BsanmoneiictBue 3apsanoB. 3akoH KynoHa. TodeuHblil ANEKTPUYECKHUM 3apsi.
Onekrpuueckoe mnojie. HampsoxkéHHOCTh  anekTpuyeckoro mnoisd. IIpuHuun



CYHEPHO3ULUN DJIEKTPUUECKUX ToJIeh. JIMHMKM HanpssKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

PaboTa cun anexkrpoctatuyeckoro nois. [lorenmnuan. Pa3HocTs moTeHMaIoB.
[IpoBOOHUKM W AMDIIEKTPUKH B JJIEKTPOCTATUYECKOM moJie. Jluanexrtpruueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTb. KonaeHncarop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHUE: BJIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJIEHHE BJIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMPOBAJIBHBIN alapar, CTPyUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NPUHIUII IEUCTBUS 3JIEKTPOMETPA.

B3aumonaencTBre HaA3IEKTPU30BAHHBIX TEJI.

DIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B IEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3amuTa.

JINDNEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepenue 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEKTPUYECKUA TOK. YCJIOBUS CYyIIECTBOBAHUS JJEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna toka. [IocTOSIHHBIN TOK.

Hanpsxenne. 3axkoH OMa 1S y4acTKa LIETIH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE CONPOTHUBICHUE BELIECTBA.
ITocnenoBaTenbHOE, NapaIENbHOE, CMEIIAHHOE COEIUHEHUE ITPOBOHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jhxoyns—Jlennma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYILAs CWJIa W BHYTPEHHEE CONPOTHBIEHHME HMCTOYHHMKA TOKa.
3akon Oma a5 MoJIHOM (3aMKHYTOM) 3yieKTpruueckoi nenu. KopoTkoe 3amMbIKaHUeE.

ONEeKTpOHHAas  NPOBOAUMOCTb  TBEPABIX  METAJIOB.  3aBHUCUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIlepaTypbl. CBEPXIPOBOAUMOCTb.

DNEeKTpUYECKN TOK B BaKyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

ITonynpoBOJHHUKWY. CobcTBeHHas u IIpUMECHAast IIPOBOIMMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

ONeKTpuYecKnid TOK B pacTBOpax W paciulaBax  dJIEKTPOJIMUTOB.
DIEeKTpOoIUTUYECKas JUCCOUMALNS. DIEKTPOIIH3.



DNeKTpUYeCKuii TOK B ra3ax. (CamMOCTOSITENIbHBII M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [lnazma.

TexHuueckre yCTpOHCTBa U MPaKTUYECKOE NPUMEHEHHE: aMIIepMeTp,
BOJILTMETpP, PEOCTaT, HMCTOYHUKHU TOKa, OJJIEKTpOHArpeBaTelibHble MNpPHOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHUS, BAKYYMHBIH U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYNPOBOAHUKOBBIN AUO/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKAa U HAMIPSKEHUS.

3aBUCUMOCTh COTNPOTHUBJICHUS IWJIMHIPUYECKUX MPOBOJAHUKOB OT JUIMHBI,
TUIOLIAJM TIOTIEPEYHOT0 CEUYEHUS U MaTepuaa.

CMelaHHOE COeTMHEHNE MTPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEKTPOABIXKYIIEH cuiibl. KopoTkoe 3aMblKaHHe
rajlbBAHUYECKOTO AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH CONPOTUBICHUS METAIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOITUTOB.

HckpoBoii paspsl U IPOBOAUMOCTS BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabonvl

N3yyenue cMemaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILEH CHIIBI UCTOYHHKA TOKA U €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaGmtonenue anextpoiusa.

MexnpeaMeTHbie CBA3H

N3yuyenue kypca ¢uszuku 6a3oBoro ypoHs B 10 Kilacce OCyHIECTBISIETCS C
y4€TOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsimusi, CBA3aHHBIE C W3YYEHHUEM METOJIOB HAyYHOI'O
MO3HAHUsA: fBJIEHUE, HAy4yHbIM (akT, rumnoresa, (usmyeckas BeIUYMHA, 3aKOH,
Teopus, HaOMIOEHUE, IKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIEb, U3MEPEHHUE.

Mamemamuka: pellleHHEe CUCTEMbl YpaBHEHUM, JUHEHHas (QyHKUUSA,
napa6oia, runepOona, ux rpadUKd U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI M UX POEKIIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoeus: mexanmdeckoe ABMIKEHHUE B KUBOW mpupone, nuddysus, ocMoc,
TEII000MEH JKHMBBIX OPraHuW3MOB (BHUJIbI TEIUIONEpPEIaun, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKHE SIBJICHUS B dKUBOW IPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIpPHAs MACCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, )KUIAKOCTEU U Ta30B,



DIIEKTPUYECKHE  CBOIMCTBA  METAUIOB,  JJIEKTPOJIMTHYECKAs  JTUCCOLMALUSA,
raJlbBaHUKa.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPHI, 0aApOMETp, TEPMOMETP.

Texnonocusi: mpeoOpa3oBaHUE IBMKCHHH C HMCIOIH30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, IOAIIMITHUKU, HCIOJb30BaHNE 3aKOHA COXpPaHCHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpyTHe), JBUTATEIh BHYTPECHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBOW XOJOIWUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU
MOJIYYCHUSI COBPEMCHHBIX MaTepUajoB, B TOM 4YHCJIC HaHOMAaTEepPHAIOB, U
HAaHOTEXHOJOTHH, JJIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE DIIEKTPOIPHOOpPOB,
KCEpOKC, CTpYHHBIH MIPUHTED, AJIEKTPOHATrPEeBaTEIIbHBIC puOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBaHUKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «Du3uKa» Ha YPOBHE CpeIHEro OOIIero
oOpa3zoBanusi (0a30BBIM YPOBEHb) JOJKHO OOECIEUUTh JTOCTHKEHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJbTATHI

JIMYHOCTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera « Ou3nKay TOIKHbI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYy4YarOIIMXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAalUMN, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOILUX
TPaJAMLIMOHHBIM ILIEHHOCTSM POCCHUHCKOro OOIIECTBa, PaCUIMPEHHE KU3HEHHOIO
ONbITA U ONBITA JEATEIBHOCTH B IPOLECCE peaJn3aldyd OCHOBHBIX HANPABICHUN
BOCIIUTATEJIBHOW JESTENBHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(OpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIMU 00yYaIOUIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATUHE  TPAJULUMOHHBIX  OOIIEYETIOBEYECKUX T'yYMAHUCTUYECKUX U
JEMOKPATHYECKUX LEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JEITENBHOCTH B MHTEPECAX TIPakAAHCKOTO
oO1IecTBa, y4acTBOBATh B CAMOYIIPaBICHUHN B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMOJAEHCTBOBATh C COUNAIbHBIMA MHCTUTYTAMU B COOTBETCTBUM C
X QYyHKIUSIMUA U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU JESATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA

c(hOpMUPOBAHHOCTH POCCUUCKOMN IpakIaHCKOM MACHTUYHOCTHU, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
pPOCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEICHMUS;

CIOCOOHOCTh OIIEHMBATh CHUTYallMI0 M NPUHUMATh OCO3HAHHBIE pEIICHHS,
OPHUEHTHUPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JEATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS :

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUYas 3CTETUKY HayYHOIO TBOPUYECTBA,
npucylero (pu3n4eckoil Hayke;

5) TpyaA0BOT0 BOCIIMTAHMS :



WHTEPEC K Pa3IMdHbIM chepaM MpoPecCHOHATBLHON ACSITCIBHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (DU3UKON U TEXHUKOM, YMEHHE COBEpIaTh OCO3ZHAHHBIN BBIOOD
Oynymiel mpodecCuu U peaTu30BhIBATh COOCTBEHHBIC JKU3HCHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K O0Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(GU3MKY HA IPOTSHKEHUN BCEH JKU3HH;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

cOPMHPOBAHHOCTh DKOJIOTHYECKOW KYJIbTYphl, OCO3HAHHE TJI00ATHHOTO
XapakTepa IKOJOTUUECKUX TTPOoOIeM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUM B OKPYKAIOIIEH CPelle HA OCHOBE
3HAHMSI TIeJIeH YCTOWYNBOTO Pa3BUTHS YEJIOBEYCCTRA;

pacIIMpEeHUEe OTbITa JACATCIBPHOCTH JKOJIOTHUYECKOW HAINpaBJICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH 10 (pHU3nKe;

7) HEHHOCTH HAYYHOI'O NMO3HAHMS:

cOpPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PH3NYCCKON HAYKH;

OCO3HAHHWE IICHHOCTH HAyYHOW JEeATEIHHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHUs: (U3MKH  OCYNIIECTBIIATh  TMPOCKTHYIO W HCCIEIOBATEIBCKYIO
JCSATSIPHOCTh HHIMBHIYAIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBare/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE 1eiicCTBUSA
ba3oBbIe JlorH4YecKue JelcTBUs:
CaMOCTOSITeIbHO  (popMynupoBaTh M aKTyaJu3UpoBaTh  MpoOsieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
OMpEeNeNATh IeNH JACSATEIBbHOCTH, 3aJlaBaTh IMapaMETPbl W KPUTEPUH UX
JIOCTHIKECHH S,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEUMS B  paccMaTpUBAEMBIX
(U3UYECKUX SIBJICHUSX;
pa3palaThiBaTh IUIAH PEIICHUS MPOOJEMBbI C YYETOM aHallu3a MMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;
BHOCUTHh KOPPEKTUBHKI B JIEATEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LIEJIAIM, OIIEHUBATh PUCKH MOCJIEACTBUIN JEATEIbHOCTH;
KOOPAMHUPOBAaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX  pEaJbHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUSI;
pPa3BUBATh KPEATUBHOE MBINLICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHeE JIeiiCTBUA:
BJIaJIETh HAyYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHATUSAMH M METOJaMU
(bu3nuecKol HayKH;



BJIa/ICTh HABBIKAMHU y4eOHO-UCCIE0BATEIHCKON M MPOCKTHOW NEATEIbHOCTH
B o0ylacTu (PU3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEIICHUS 3a7a4 (U3NYECKOTO COJCpKaHUsS, MPUMEHEHHUIO pa3IMYHBIX
METOJIOB TIO3HAHUS;

BJAJeTh BUAAMH JCSITEIPHOCTH MO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIPETAlNU, TMPEOOPA30BAHUIO M TPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYyaIUsX, B TOM YHUCJIC MIPH CO3JaHUH YIEOHBIX TPOSKTOB B 00JIaCTH (DU3HKH;

BBISIBJISITH  TIPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalU3UpOBaTh 3ajaady,
BBIIBUTATh TUTIOTE3Yy €€ peIIeHUs, HaXOAWTh apTyMEHTHI JUIi J0Ka3aTelIbCTBa
CBOMX YTBEPIKJICHUH, 33/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh TIOJY4YEHHBIE B XOJA€ peIICHHS 33Jaud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTbH, MPOTHO3HPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (POpMYJIMpPOBaTh COOCTBEHHBIE 33Jaud B 0O0pa3oBaTEIbHOU
AESITeTLHOCTH, B TOM YHCIIE TIPU U3YYCHUH (DU3HKY;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TMEPEHOCUTh 3HaHWs 10 (U3HKE B MPAKTHYECKyl0 00JacTh
KU3HEICATCIHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, TIPEJiaraTh OPUTHHABHBIC TIOAXOBI M PEIICHNUS;

CTaBHUTH MPOOJIEMBI U 33/1a4H, IOy CKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.

PaGora ¢ undopmaunmeii:

BJIa/ICTh HABBIKAMU TOJTY4YeHHS HHPOpMAIH (PU3UIECKOTO COACPKAHUS W3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITENIbHO OCYIIECTBISTh IOWCK, aHAaIu3,
CHCTEMAaTH3allMI0 W HMHTEPIpETAli0 HHPOpPMAIMH Pa3IMYHBIX BHIOB H (OpM
NPEICTaBICHNUS;

OLIEHWBATH JOCTOBEPHOCTh MH(OPMAIINY;

UCTIONB30BaTh  CpPeACTBA HMH(MDOPMAIMOHHBIX H  KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPraHU3allMOHHBIX
3alady  C COOJIOJICHWEM TpeOOBAaHUM DJPrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHMsl, TPAaBOBBIX W OTHUYECKHX HOPM, HOpPM
MH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEp)KaHUsS B PA3NUUYHBIX (opMmaTax C
y4€TOM HazHa4YeHHs] HH()OPMAIIUU U IEJIEBOM ayAUTOPUH, BHIOMpAs ONTUMAIbHYIO
dbopMy mpeAcTaBICHUS U BU3yaTn3alliu.

KoMmmyHuKaTHBHBIE YHMBepcaJbHbIe yueOHbIe JeCTBUSA:
OCYUIECTBIIATH OOLIEHUE HA YPOKaxX (PUM3UKHU U BO BHE-YPOUHOH ACSITEILHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyalud M  CMAr4yaTh
KOH(DJIUKTBHI;



Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IMOHUMATh U HCIOJb30BATh NMPEUMYIIECTBA KOMAaHIHOM U WHAWBUAYAJIbHOU
paboThI;

BBHIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX JCHUCTBHM € Y4&€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 WIEHA KOJUJIEKTHUBA;

NPUHUMATh  LEJIM  COBMECTHOM  JACATEIBHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS MO €€ IOCTHUKECHHUIO: COCTABJATH IUIAH JEWCTBUH,
pacnpenensaTh poJii ¢ y4€TOM MHEHUW YYaCTHUKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJa M KaXJIOr0 yYaCTHMKAa KOMAaHIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUIM;

npemiaraTb HOBBIE ITPOEKTHI, OLICHUBAaTh HWJEU C TMO3UIMH HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYMMOCTH;

OCYLIECTBIISATh TMO3UTUBHOE CTPATETHMYECKOE TIIOBEICHUE B PA3JIUUYHBIX
CUTYaIUsX, MPOSIBISATH TBOPUECTBO U BOOOpakeHNE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe y4eOHbIe el CTBUSA
Camoopranusanus:

CaMOCTOSATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEILHOCTh B 00JacTH
GU3MKM U aCTPOHOMHUHM, BBISIBISTH MPOOJEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBCHHBIC 3aJaUH;

CaMOCTOSATEJILHO COCTABJATh IUIAH PEUICHUS PAaCUETHBIX M KauyeCTBEHHBIX
3aJa4, IUIaH BBIMOJHEHUS MPAKTHYECKOW pabOThl C YUETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

paclmpATh paMKH Y4eOHOro MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHUI;

JeNiaTb OCO3HaHHBIM BBIOOp, apryMEHTHUpOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILLEHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

cocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO SPYIULIMUA B 00NacTH
(GU3HUKHU, TOCTOSIHHO NOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEINISIM;

BJIAJ€Th  HaBbIKAMHM  [IO3HABATEIbHOW  pediekcuu  Kak  OCO3HAHMS
COBEpIIAEMbIX JECUCTBUM W MBICIUTEIBHBIX TMPOLECCOB, HMX pe3yJIbTaTOB U
OCHOBaHMUI;

MCIOJIb30BaTh MPUEMBI peQIeKCUU IJsl OLUEHKHU CUTYalluH, BEIOOpAa BEPHOTO
pelIeHHUs;



yMEThb OIICHMBAaTh PUCKH M CBOCBPEMEHHO MPUHUMATh PEIICHUS IO HUX
CHUKEHHUIO;

MPUHUMATh MOTHUBBI U apPryMEHTHl JAPYTUX TMpPH aHAIN3e pe3yJbTaToB
JeSTeTLHOCTH;

MPUHUMATH Ce0s1, TOHMMAas CBOM HEAOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apPryMEHTHl JAPYIUX TNpPH aHAIU3€ pe3yJIbTaToB
JeSTeTbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OLIUOKH.

B mporiecce nocTukeHHs] TUYHOCTHBIX PE3YJHTATOB OCBOCHUS MPOTPAMMBI
no ¢usuke UIsI ypoBHS cpeaHero oOmiero oOpa3oBaHus Yy OOydaromuxcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIHN WHTEJUIEKT, MpeAnoJiaraoni
chOpMUPOBAHHOCTb:

CaMOCO3HaHUSs, BKJIIOYAIOUIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM 3MOIIMOHAIILHOU Cephl,
OBbITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE HPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE IMOBEJEHUE, CIIOCOOHOCTh AJalTHPOBATHCS K
AMOIMOHATBHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALUM, BKIIFOYAIOLIEH CTPEMIIEHUE K JOCTHIKEHUIO LENU U
yCIexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH HCXOJ1 U3 CBOMX
BO3MO>XHOCTEH;

AMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €r0 TPH OCYIIECTBICHUM OOIICHUs, CIOCOOHOCTh K
COUYBCTBHUIO U COMEPEIKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C APYTUMU JIIOJIbMU, 3a00TUTHCSI, MPOSIBIISITH MHTEPEC U pa3peiiaTb KOH(MIUKTHIL.

HNPEIMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax pPojb U MeCcTO (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJIOI'UH, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH;

VUYUTBHIBATh TPAHUIBI TMPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJEINCH:
MaTepHalibHasl TOUKa, MHEpLHaJIbHAs CUCTEMa OTCcuéTa, ad0CONIOTHO TBEPAOE TEINO,
WJICAIbHBIN Ta3, MOJIEIM CTPOCHUS Ta30B, KUAKOCTEM U TBEPABIX TEJ, TOUECUYHBIN
AIEKTPUUECKUH 3apsij NpU pelieHnH PU3NYECKHUX 3a]1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (ITPOLIECCHI) U OOBSICHATH MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSPHO-KUHETUYECKON TEOPUHU CTPOECHHUS BELIECTBA U



AJIEKTPOJMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUXKEHUE,
CBOOOJIHOE TAJIEHUE TeJl, ABUKEHUE IO OKPYKHOCTH, UHEPLHUsI, B3aUMOJICUCTBUE
ten, nuddys3us, OPOYHOBCKOE IBUIKEHHE, CTPOCHHE JKHIKOCTEH U TBEPHBIX TeE,
U3MeHeHne o0béMa Ted MPU HarpeBaHWM (OXJIAXIEHUU), TETIOBOE PaBHOBECHE,
WCTIapeHue, KOHJIEHCAIUs, IUIABIICHUE, KPUCTAIIM3aLMsA, KUIIEHUE, BJIAXKHOCTH
BO3/lyXa, IOBBILICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYAE,
CBSI3b MEXJY MapaMeTpaMu COCTOSIHHS Ta3a B M30MIPOLECCaxX, DIEKTPU3ALMA Tell,
B3aUMOJICHCTBUE 3apA0B;

OMHUCHIBATh MEXAaHUYECKOE IBIKCHHE, HCIOJB3Yysl (PU3nuecKkue BEIUYUHBI:
KOOpJAWHATA, MYyTh, NEPEMEMIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUa,
MMITYJIbC TEJIa, KUHETUYECKAsl SHEPrusi, MOTCHIMAJIbHAS DHEPIUs, MEXaHUYECKAas
paboTa, MexXaHWYeCKass MOIIHOCTh, MPHU ONKHCAHUU TPABWIHHO TPAKTOBATH
(U3UYECKUI CMBICT HCIOJIb3YEMbIX BEIWYUH, WX OOO3HAUYCHHS U €IUHMUIIBI,
HaxXOJUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NUYECKYIO0 BEJIUYMHY C JPYTUMHU
BEJIMYMHAMU;

OINMCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBIICHUA,
UCTIONB3Yysd (u3nueckue BEIWYUHBL: JaBJICHUE Tas3a, TeMmIlepaTypa, CpeaHss
KUHETUYECKAs. DHEPTUSA XAOTUYECKOTO JBUKECHUS MOJEKYJ, CPEIHEKBAAPATAYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHssI JHEprusi, pabora rasa,
KOd(DPUIIMEHT TI0JIE3HOTO JIEWCTBUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUNA CMBICI HCIOJIB3yeMbIX BEJIMYMH, UX
o003HaUYeHUs] W EAWHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(hU3UYECKYI0 BETUYUHY C APYTUMU BEJIMUUHAM;

OIMCHIBATh U3YUYEHHBIEC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE
sBJICHUS (TIPOIIECCHI), UCTIONB3YsI (U3UUYECKUE BEIMYMHBI: DJICKTPUUYCCKUM 3apsij,
BJIEKTPUYECKOE TOJIE, HANIPSXKEHHOCTD T0JIsA, MOTEHIUAJ, Pa3HOCTh MOTEHIIUAJIOB;
MpU ONHUCAHUU TPABUIBHO TPAKTOBaTh (U3HUUYECKUM CMBICT HCIOJIb3yEMBbIX
BEJIMYMH, MX OOO3HAYECHUS U EIWHUIIbI; YKa3blBaTb (HOPMYJIbI, CBS3BIBAIOIINE
TaHHYI0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJTMYNHAMM;

aHaTU3UPOBATh (PU3UUYECKHUE MPOIECCHl U SBJICHUS, UCIOIL3Ys (DU3UYECKUE
3aKOHBI Y NPUHUMIBL: 3aKOH BceMUpPHOTO TArorenus, I, I u Il 3akonsr HeroToHA,
3aKOH COXPaHEHHUS MEXAHUYECKOM DHEPIUU, 3aKOH COXPAHCHUS WMIIYJIbCA,
MPUHIIUIT CYNEPIO3UIUN CUJI, TPUHIMI PABHOINPABUS HHEPIUATIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYKD TEOPUIO CTPOECHUS BEIIECTBA, TIa30BbIE
3aKOHBI, CBSA3b CPEIHEN KHUHETHUYECKOM DHEPIMU TEIUIOBOIO JIBUKEHUS MOJIEKYJ C
abCOJIIOTHOM TemmepaTypoi, EepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOrO 3apsiia, 3akoH KyrnoHa, mpu 53TOM pa3iauyarh CIOBECHYIO
(GhOopMYyJIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BBIpaXEHUE U YCIOBHUS (TpaHUIIbI,
001acTH) NPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TMPHUHIMIIBI JCWCTBUS MAallWH, TMNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuvaTh yCIOBUS MX OE30MACHOTO HCIIONB30BAHUS B
MOBCEIHEBHOM KU3HHU;

BBIMIOJHATh OKCIEPUMEHTBI 10 HWCCICIOBAaHUIO (PU3UYECKHX SIBICHUN W
MPOIIECCOB C HCIOJB30BaHUEM IMPSMBIX M KOCBEHHBIX W3MEpPEHUH, TpU ITOM
dbopmynupoBath MpodlieMy/3aqadyy W TUIOTE3Y Yy4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIONKEHHOTO O0OPYIOBaHHsS, MPOBOIUTH OMBIT U
(hopMyIHpOBaThH BHIBOJIHI;

OCYIIECTBIIATh MPSMbIE U KOCBEHHBIC M3MEpPEHUS (PU3NISCKUX BEIUYHH, TIPU
ATOM BBIOMpaTh ONTHUMAIBHBIN CIOCO0 WM3MEpPEHHUS M HCIOJNb30BaTh H3BECTHHIC
METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3HMUECKUMU  BEIUYMHAMH  C
UCTIOJIb30BAaHUEM TPSMBIX H3MEPEHH, NPU ITOM KOHCTPYHpPOBATh YCTaHOBKY,
buKCHpPOBAaTh PE3yNbTAThl TOTYYCHHONW 3aBUCHMOCTH (U3MUYECKUX BEIUYUH B
BUjIe TaOnuIl U TpaduKOB, AeTaTh BBIBOJBI IO Pe3yIbTaTaM MCCIEIOBAHNUS;

coOiro1aTh MpaBuiia 0€30MacHOr0 TpyJa IpH MPOBEICHUHM HUCCIEAOBAHUM B
paMKax y4eOHOTO OJKCHEpHUMEHTa, Y4YeOHO-MCCIE0BATEIbCKOM M TMPOCKTHOU
AESITETFHOCTA C HCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOHCTB U J1a0OPaTOPHOTO
000py1I0BaHUS;

pematb pacu€THble 3aJayd C SBHO 33JaHHOM (U3HUECKOW MOJENbIO,
UCTIONB3YS (PU3MUECKHe 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4yH
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIIEIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBL,
HEOOXOJMMBbIEe IJIs1 €€ pelIeHHs, TPOBOAUTh PAacUYEThl M OLIEHWBATh PEATbHOCTH
MOJTy4YEHHOTO 3HAUYCHUS (PU3MUECKON BEIUYUHBL;

pelaTh KaueCTBEHHBIC 3a7]aui: BBICTPANBATh JJOTHYECKH HEMPOTHBOPEUYHUBYIO
[ENOYKY PacCyXACHHH C OMOpOW Ha HW3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3udeckue SBICHUS;

UCTIONB30BaTh  MPU  pemIeHHH  y4eOHBIX  3a7ad  COBPEMCHHBIE
WHGOPMAITMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIIPETAINN
U TIpeCTaBICHU Y4eOHON M HAYIHO-MOMYJSIpPHON MH(pOpPMAIUH, MTOTYyICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATTU3UPOBATH MOIyIaeMylo HH(POPMAIIUIO;

PUBOJUTH IPUMEPHI BKJIa/la POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOMIETO MHpa, B pa3BUTHE
TEXHUKHU M TEXHOJIOTHH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHHS MO (PU3MKE B MOBCETHEBHOW >KU3HH
st obecriedeHus: Oe30MacHOCTH MpU 00paleHun ¢ MpruOoOpaMyu U TEXHUYECKUMU
YCTPOMCTBaMH, ISl COXPAHEHUS 37I0POBBS U COOMIOIECHUS HOPM DKOJOTHYECKOTO
MOBEJCHUS B OKPYKAKOLIEU Cpele;



paboTaTh B TpyHIleé C BBINOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATh PAOOTy TPYMIMbl, PANMUOHAIBHO pacHpeAesisiTh OO0S3aHHOCTUH W
IJIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CUTYAILMSAX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB IPYIINBI B PEHICHUE paCCMATPUBAEMOMN MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonuvecTBo yacoB DJIeKTPOHHBbIE
No /11 HaunMenoBaHue pa3iesioB U TeM (uudposbie)
) NMPOrpamMMmblI Bceero KoHTposbHeb! HpaxTiyeckn o0pa3oBaTejibHbIE
e padoThI e padoThl pecypebi
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
bubmuoreka [JOK
1.1 ®duzrka 1 METOJIbI HAYYHOTO TTO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf7
2
Uroro no pazpeny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunematuka 5 0 0 https://m.edsoo.ru/7f41bf7
2
bubmuoreka [JOK
2.2 JlnHaMuka 7 0 0 https://m.edsoo.ru/7f41bf7
2
bubmuoreka [JOK
23 3aKOHbBI COXpaHEHUsS] B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHUECKOM 9 0 | bu6moreka [JOK

TEOpuu

https://m.edsoo.ru/7f41bf7



hts/mesor/f1f2
hts/mesor/f1f
hts/mesor/f1f
hts/mesor/f1f2
hts/mesor/f1f2
hts/mesor/f1f2
hts/mesor/f1f2
hts/mesor/f1f2
hts/mesor/f1f

2

bubmuoreka [JOK

3.2 OCHOBBI TEPMOJAMHAMUKH 10 https://m.edsoo.ru/7f41bf7
2
ArperaTHbl€ COCTOSIHUS BEIIECTBA brbmorexa IOK
3.3 P ' 5 https://m.edsoo.ru/7f41bf7
da30BbIC NIEPEXOIbI )
Uroro no pazpeny 24
Paznen 4. JIEKTPOANHAMMUKA
bubmuoreka [JOK
4.1 DNEKTPOCTaTHKA 10 https://m.edsoo.ru/7f41bf7
2
[TocTosiHHBINM 3N€KTpUYECKHl TOK. TOKH B brbmorexa IOK
42 P ' 12 https:/m.edsoo.ru/7f41bf7
pazIUYHBIX Cpenax )
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



hts/mesor/f1f2
hts/mesor/f1f2
hts/mesor/f1f2
hts/mesor/f1f2
hts/mesor/f1f2
hts/mesor/f1f2
hts/mesor/f1f2
hts/mesor/f1f
hts/mesor/f1f2




IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KUIIACC
KoimyecTBo yacoB JIeKTPOHHbIE
Ne T uudposbie
eMa ypoka
w/n yp Beero KoHTpo/bHBI IIpakTHyeckn 06pa3oBATEbHBIE
e padoThbl e padoThl pecypebi
®usnka — Hayka o npupoje. Hayunsie
METO/IbI TTIO3HAHUS OKPYKAIOIIETO MHUPA. bubmmoreka [JOK
1 Pons 1 MecTO GH3MKH B GOPMHUPOBAHUH 1 0 0 https://m.edsoo.ru/ff0c32e
COBPEMEHHOW Hay4YHOU KapTHHBI MUDPa, B 2
[IPAKTHUYECKOH AEATEIbHOCTH JII0IEN
bubauoreka [JOK
Mexannueckoe nBuxeHue. Cucrema
2 . 1 0 0 https://m.edsoo.ru/ff0c350
orcuéra. Tpaekropus. IlyTs. Ilepememenue. 2
PaBHOMeEpHOE npsiMosInHENHHOE bubnmuoreka [IOK
3 JIBHKEHUE. MTHOBEHHAs U CPEIHSAS 1 0 0 https://m.edsoo.ru/ff0c362
CKOPOCTH. 0
Bxoanoit koHTposb. YckopeHnue. JBrxeHne bubmmorexa HOK
4 POIE. P ' 1 0 0 https://m.edsoo.ru/ff0c33e
C IOCTOSIHHBIM YCKOPEHHUEM. 6
PaBHOMEpHOE IBHYKEHUE TOUKHU O bubnmuoreka [IOK
5 okpykHOcTH. KnHemaTnka abcooTHO 1 0 0 https://m.edsoo.ru/ff0c3ad
TBEPIOTO TENA. a
OcHoBHOE ypaBHeHHE MexaHuKu.Cua.
6 Macca. Enununiia maccsl. [1epBsiii 3akoH 1 0 0

HrroToHa.



hts/mesor/fc22
hts/mesor/fc22
hts/mesor/fc58
hts/mesor/fc58
hts/mesor/fc60
hts/mesor/fc60
hts/mesor/fc36
hts/mesor/fc36
hts/mesor/fca
hts/mesor/fcaa

bubauoreka [JOK

7 Bropoii 3akon HeroToHa. https://m.edsoo.ru/ff0c3be
8
bubmuoreka [JOK
8 Tpernnt)3akoH HeroTOHA https://m.edsoo.ru/ff0c3be
8
Cwutel B mpupope. Crita TSHKECTH U CHjia brGmorera [OK
9 PHPOAE. https://m.edsoo.ru/ff0c39¢
BCEMUPHOI'O TATOTEHUS .
bubauoreka [JOK
10 Bec. HesecoMocTs. https://m.edsoo.ru/ff0c3el
8
Hedopmarust u critsl TOCTH. 3aKOH bubmmorexa [IOK
1 P YHPYTOCTH. https:/m.edsoo.ru/ff0c3be
I'yka
8
bubauoreka [JOK
12 Cunbl TpeHusl. https://m.edsoo.ru/ff0c3{7
6
Hmnynbc MaTepuanbHON TOYKU. 3aKOH bubnmuoreka [IOK
13 COXpaHEHUs UMITyJbCca. PeakTuBHOE https://m.edsoo.ru/ff0c43d
JIBUKECHUE 6
Mexanunueckasi paboTa U MOIIHOCTb CHIIBI buomiorerca OK
14 P ' https://m.edsoo.ru/ff0c450
Oneprus. Kunetnueckas sHeprusi. )
PabGoTa cuitbl TSKECTH B CHITBI roCTU bubmmorexa [IOK
15 yipy ' https://m.edsoo.ru/ff0c41a
KoHcepBaTuBHBIE CHIIBI. P
16 [loreHunanbHas 3HEprus. 3aKOH COXpaHEHUs bubnmuoreka [IOK



hts/mesor/fcb
hts/mesor/fcb8
hts/mesor/fcb8
hts/mesor/fcb8
hts/mesor/fc9c
hts/mesor/fc9c
hts/mesor/fce8
hts/mesor/fce
hts/mesor/fcb
hts/mesor/fcb8
hts/mesor/fcf6
hts/mesor/fcf6
hts/mesor/fc3
hts/mesor/fc3
hts/mesor/fc52
hts/mesor/fc5
hts/mesor/fc16
hts/mesor/fc16�

OHCPTHUU B MCXaHUKEC

https://m.edsoo.ru/ff0c461
a

PaBnoBecue Ten. [laBienue. YciaoBue

bubauoreka [JOK

17 https://m.edsoo.ru/ff0c478
PaBHOBECHSI KUJIKOCTH. .
JlaboparopHnas pabota «3ydenue
18 paBHOBeCHsI TeJia 101 IEHCTBUEM
HECKOJIBKUX CHID)
Pemenwne 3amau mo Teme «KnHemaTuka.
19 JluHaMuka. 3aKOHbI COXpaHEHUS B
MEXaHUKE»
Konrponbnas pabdora mo reme bubnmuoreka [IOK
20 «Kunemaruka. Jlunamuka. 3aKOHbBI https://m.edsoo.ru/ff0c4b7
COXPAHEHHSI B MCXAHUKE» 4
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KHHETHYECKOU Teopun. Macca MoJeKyI. bubauoreka [JOK
21 KommuectBo BeniectBa. [locTosiHHas https://m.edsoo.ru/ff0c4dc
ABoraJipo. BpoyHOBCKOE JIBH>KEHUE. 2
Huddy3us
" bubmmoreka [JOK
Pemenue 3amau no reme "OCHOBHBIE
22 " https://m.edsoo.ru/ff0c682
nonoxxkenuss MKT 0
” Cunel B3aumoieicTBusa Mojekyi. CTpoeHue
ra3000pa3HbIX, KUJIKAX U TBEPIBIX TEII.
24 OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOPHUH T'a30B.
25 Pemenue 3anau o reme "OcHOBHOE



hts/mesor/fc6a
hts/mesor/fc6a
hts/mesor/fc7
hts/mesor/fc7c
hts/mesor/fcb
hts/mesor/fcb4
hts/mesor/fcd2
hts/mesor/fcd2
hts/mesor/fc80
hts/mesor/fc80

ypaBHenue MKT"

TennoBoe paBHOBecue. Temneparypa u e€
m3mepenue. [lkana remneparyp Llenscus.

26
Onpenenenue TeMIepaTypbl. JHEPTUst
TEIJIOBOTO JIBMXKCHUS MOJICKY.
VYpaBHEHHE COCTOSHUS UIEAIBHOIO ra3a B Bubmorexa IIOK

27 P iy https://m.edsoo.ru/ff0c4fd
MKT. YpaBuenue MeHnneneeBa-Kianeitpona .
Pemenye 3aqa4 Ha ypaBHEHUE COCTOSIHUSI Bubmaorexa IOK

28 yp https://m.edsoo.ru/ff0c63b
uaeainpHoro raza B MKT p

29 I'a30BBIE 3aKOHBI

30 Pemenue 3aga4a mo teme "I"'a30BbIe 3aKOHBL"
JlaboparopHas paboTa

31 «QKcnepUMeHTalbHasl MPOBEPKA 3aKOHA
T'efi-JIroccaka»
Hacpimennsiii nap. /{aBieHue HaCbIIIEHHOTO brGmorera [OK

32 p- https://m.edsoo.ru/ff0c511
napa. BnaxxHocts Bo3yxa .
M3onporieccrl B naeaIbHOM Ta3e U UX Bubmorexa IIOK

33 p https://m.edsoo.ru/ff0c570
rpau9IecKoe MpeICTaBICHUE .
CsolicTBa xuaxkoctu. IloBepxHocTHOE Bubmorexa IIOK

34 ' p https://m.edsoo.ru/ff0c595
HATSDKEHUE. 5

35 Kpucranmnmueckune u amopHbIe bubmmoreka [JOK

Tena. AHM30TPOINs CBOUACTB KPUCTAILIOB.

https://m.edsoo.ru/ff0c65f



hts/mesor/fcf
hts/mesor/fcf
hts/mesor/fc3
hts/mesor/fc36
hts/mesor/fc1e
hts/mesor/fc1e
hts/mesor/fc7e
hts/mesor/fc7e
hts/mesor/fc9
hts/mesor/fc9

Kunxue kpuctamasl. COBpeMEHHbBIE

MaTepUabl
bubauoreka [JOK
36 BuyTpennssa sHeprus. https://m.edsoo.ru/ff0c5c3
6
bubauoreka [JOK
37 PabGota B TepmomHaMHUKeE. https://m.edsoo.ru/ff0c64d
8
®azoBbIe MIEPEXObl. Y PaBHEHHUE TEILJIOBOTO bubmorexa LOK
38 P P https://m.edsoo.ru/ff0c5¢c3
Oananca. 6
Pemenne 3amay mo teme "IlnaBnenue u bubauoreka [JOK
39 KpUCTaJUIM3anus. Y IeibHas TeIuioTa https://m.edsoo.ru/ff0c670
wraBnieHus. Cyomumarms"” 8
IlepBbiii 3aKOH TEPMOJTUHAMUKH U €TO bubmorexa LOK
40 P P https://m.edsoo.ru/ff0c5ef
MIPUMEHEHHE K N30IpoIeccam .
HeoOpaTtuMocCTh IIPOLIECCOB B PUPOJIC brGmorera [IOK
41 pu pot PHPOIE. https://m.edsoo.ru/ff0c623
Bropoii 3aKk0H TepMOIMHAMUKHU 0
bubauoreka [JOK
IT i KII
42 PHHIHT {IGHCTBM i KI1J] reroseix https://m.edsoo.ru/ff0c600
JIBUTATCIICH. a
. bubauoreka [JOK
O60061maro ok «Moiie a
43 OOIATOMHH YPOK fIeRyIApHad https://m.edsoo.ru/ff0c693
¢uznka. OCHOBBI TEPMOIMHAMUKI g
44 KonTtponbnas pabota mo Teme bubmmoreka [JOK

«Monexynspaas ¢puzuka. OCHOBBI

https://m.edsoo.ru/ff0c6a5



hts/mesor/fcc6
hts/mesor/fcc6
hts/mesor/fc48
hts/mesor/fc48
hts/mesor/fcc6
hts/mesor/fcc6
hts/mesor/fc78
hts/mesor/fc7
hts/mesor/fce
hts/mesor/fce
hts/mesor/fc2
hts/mesor/fc20
hts/mesor/fc0
hts/mesor/fc0a
hts/mesor/fc98
hts/mesor/fc9

TCPMOANHAMUKUN

0

DneKTpuyecKuus3apsia U AIeMeHTapHbIe

bubauoreka [JOK

45 https://m.edsoo.ru/ff0c6bc
YaCTHIIb. 3aKOH COXpaHEHUs 3apsia. .
bubauoreka [JOK
3aKoH
46 https://m.edsoo.ru/ff0c6ee
Kynona. ToueuHbnf)anexTpudaecKkun)3apsn 4
Dnextpudeckoe nojie. HampsikeYHHOCTD
aneKkTpudeckoro nojs. [IpuHmun brGmorera [OK
47 P P https://m.edsoo.ru/ff0c6be
CYNEPIIO3UIINH STEKTPUUECKUX .
nosien?)] JIMHUM HanpsKEeYHHOCTH -
[ToTennuanpHas SHEPrUs 3apsHKEHHOTO Teja bubmmorexa HOK
48 PTHEA 33p https://m.edsoo.ru/f0c6df
B OJTHOPOJIHOM AJIEKTPOCTATUYECKOM I10JIE )
[Torenmuan. Paznocts norennuanos. CBs3b
MEXJly HaNpsKEHHOCTHIO bubnmuoreka [IOK
49 3IEKTPOCTATUYECKOTO MOJIS U PA3HOCTBIO https://m.edsoo.ru/ff0c6{0
MOTEHITUAJIOB. DKBUIIOTEHIIMATIbHBIE 0
MMOBEPXHOCTH.
[IpoBOAHMKH U TUIEKTPUKHU B bubnmuoreka [IOK
50 ANEKTPOCTATUYECKOM TIO0JIE. https://m.edsoo.ru/ff0c701
JuaiiekTpuueckasi IpOHUIIAEMOCTh 8
bubauoreka [JOK
51 OnektpoeyMkocTh. Konnencarop https://m.edsoo.ru/ff0c712
6
DHeprus 3apsHKEHHOTO KOHEHCATopa brGmorera [IOK
52 P P ' https://m.edsoo.ru/ff0c72¢

[IpumeHeHne KOHIEHCATOPOB

0



hts/mesor/fcb
hts/mesor/fcbc
hts/mesor/fcc4
hts/mesor/fcc4
hts/mesor/fcbc
hts/mesor/fcbcച�
hts/mesor/fcd
hts/mesor/fcd
hts/mesor/fcf0
hts/mesor/fcf0
hts/mesor/fc08
hts/mesor/fc0
hts/mesor/fc1
hts/mesor/fc16�
hts/mesor/fc2
hts/mesor/fc2

Pemenue 3anau no teme "DIEKTPOEYMKOCTh

53 "
KOHJICHCATOpa
DNEKTPUYECKUN TOK, YCIIOBHUS €ro
54 cymectBoBanus. [locrosinubrit Tok. Cuna
toka. Hanpsxenue. ConpoTuBienue. 3aKoH
Oma m1g yyacTka 1enu
55 Onekrpudeckue nenu. [locnenosarensHoe U
napajuIeIbHOE COCTMHEHUS TIPOBOTHUKOB.
bubmmoreka [JOK
JlaboparopHnas pabota «IlocnenoBarenbHOe 1
56 https://m.edsoo.ru/ff0c74f
Y TIApaJlIeIbHOE COCIMHCHHSI TIPOBOTHUKOBY 0
PaboTra 1 MOIITHOCTE MOCTOSSHHOTO bubauoreka [JOK
57 ANEKTPUYECKOTO TOKa. 3akoH [[xoys- https://m.edsoo.ru/ff0c783
Jlenma 8
DNEKTPOABMKYIIAs cuiia. 3akoH Oma st
MOJIHOM (3aMKHYTOM ) 3JIEKTPUUECKOU IIETIH. bubauoreka [JOK
58 KopoTtkoe 3ambikanue. JlabopaTopHas https://m.edsoo.ru/ff0c7ae
pabota «M3mepenune DJIC UCTOUHHKA TOKA U 0
€ro BHYTPCHHETO CONPOTHUBIICHUSDY
DNeKTpUYeCcKast IPOBOJAUMOCTD Pa3TUIHBIX
BEIIIECTB. DIIEKTPOHHAS IIPOBOUMOCTH
59 METaJIJIOB. 3aBUCUMOCTb COIIPOTUBIICHUS
MIPOBOIHHUKA OT TEMITEPATYPHI.
CBepXIpoBOIUMOCTD
. bubauoreka [JOK
DNEKTPUYECKUN TOK B IOJYITPOBOJHHKAX.
60 https://m.edsoo.ru/ff0c84a

CoOcTBeHHAsI U IPUMECHAs! IPOBOANMOCTH.

€



hts/mesor/fc40
hts/mesor/fc40
hts/mesor/fc88
hts/mesor/fc88
hts/mesor/fca0
hts/mesor/fca
hts/mesor/fc4e��
hts/mesor/fc4

DNEeKTpUIECKUNt) ' TOK B

61 1
BaKyyMe. DIIEKTPOHHO-ITyueBas TpyOKa.
DIIEKTPUIECCKUUAITOK B )KHIAKOCTSIX. 3aKOH brbmorera [OK
62 P 8 ' 1 https:/m.edsoo.ru/ff0c82b
AIIEKTPOJIN3A .
DNEeKTpUIECKUN) ' TOK B bubmmoreka [JOK
63 razax. HecamocTosTebHBINA N 1 https://m.edsoo.ru/ff0c84a
CaMOCTOATENIbHBINApa3ps. €
bubauoreka [JOK
64 IIpomexxyrounas arrecranus. Tecrt. 1 https://m.edsoo.ru/ff0c86f
c
bubauoreka [JOK
65 O06o06maronuii ypok «JIEeKTPOTTHAMHUKA) 1 https://m.edsoo.ru/ff0c88b
e
Pemenue 3amay no reme «MEKTpOCTaTHKA. bubmmoreka [JOK
66 ITocTosAHHBIN NEKTpUYECKU TOK. TOKHU B 1 https://m.edsoo.ru/ff0c8ag
Pa3IMYHBIX Cpeax» a
Konrponbnas pabdora mo reme bubmmorexa [IOK
67 " P P " 1 https://m.edsoo.ru/ff0c8c5
DNeKTpoAMHAMUKA p
bubauoreka [JOK
68 O6o06maronuit ypok no Temam 10 xmacca 1 https://m.edsoo.ru/ff0c8f6
c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



hts/mesor/fc2a
hts/mesor/fc2a
hts/mesor/fc4e
hts/mesor/fc4e
hts/mesor/fc6
hts/mesor/fc6c
hts/mesor/fc8
hts/mesor/fc8
hts/mesor/fca
hts/mesor/fcaa
hts/mesor/fcc6ച�
hts/mesor/fcc
hts/mesor/fcf
hts/mesor/fcf




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

» Gusuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuii H.H. non

penakuueit [lapdpentreBoit H.A., AkiinonepHoe o61ecTBo «31aTenbcTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI JJI1 YYUTEJIA

PemmkeBuu A.Il. Cepus 3agaunuxu "Ipodst" U3narensctBo JPODA,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mnorexa IJOK






