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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3ysbTaTaM OCBOECHUS OCHOBHOM
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaepaaTbHon
paboueiil mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peaqu3yrOIIUX OCHOBHBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI MUpa o0ydaromuxcs 10 knaccoB npu o0yueHnn ux pusnke Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-EATEIBHOCTHOTO Noaxona. IIporpamma mo (u3MKE COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE LIEJIM M3y4eHHs (U3UKU Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHWs, IJIAaHUPYEMbIe
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMYHOCTHBIE, METANpeIMETHbIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3y/bTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
peaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIAJ] B CUCTEMY 3HaHUN 00 OKpYXKaroLleM MHpE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XumHel, ouonorue, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonap3oBaHue M aKTUBHOE
IpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIeseT XapaKkTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3aJJaHHBIMH CBOWCTBaMHM U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAyYHONU KapTHHBI MUpa oOydarolmuxcsi, B (pOpMHUpOBaHUE YMEHUN NPUMEHSTh
Hay4YHBI METO]I IO3HAHUSI IPU BBIMOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEel MaTepHal Kypca (PU3UKH 00beAMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMana (GU3NYecKoi HayKH, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraet 3HakoOMCTBO C IIHPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaausyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUs MPoOIeM palliOHAIBLHOTO MPUPOOOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHHE MPEACTABICHUN O CTPYKType MOCTPOCHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucreMHO-IeTEIbHOCTHBIN MOJIX0A B Kypce (PU3MKH peau3yeTcs MPekIe BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOpbIE B MporpamMme Mo (GU3UKe OOBEIUHEHBI B OOIIUN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAHUS U OCHaleHHusa Kabuneta ¢usuku. [Ipu s3Tom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX W Ka4eCTBEHHBIX 3a1ad. [lpu saTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWs (U3NYECKUX SIBICHUA M TIPOIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIid ypOBEHb Kypca (PU3HKH HA YPOBHE CPEIHETO OOIIETO
00pa30BaHMs JIOJDKEH U3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere (usmku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOe 00OpyIOBaHME Ul BBIOJHEHMS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHHUECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIMOHHOE 000py/I0BaHHE.
JeMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ecrevnBaeT MOCTAaHOBKY MEPEYUCICHHBIX B MPOrpaMMe IO
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMIUPHUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHIM.
JlaboparopHoe 000pyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKHX KOMILUIEKTOB M oOecreuynBaeTcs B pacyére OJHOTO KOMILJIEKTa Ha ABYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUIE IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYCHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMIPEICTABICHHWA O HAy4yHOM METOAE TO3HaHUS ¥ (OPMHpPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pPe3ylbTaTa W3Y4eHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;



dbopMupoOBaHUE YMEHU OOBSICHSTH SBICHUS C UCIONB30BaHNEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
M3YYCHHUS Kypca (PU3UKM Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHuUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYCCKUE 3HAHWS Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS PA3IUYHBIX 3a/ad C SBHO 3aJlaHHOM (u3HuecKkoi
MOJICJTBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3aHne PU3NICCKON MOICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS W TPOBEACHUS (DU3HMUCCKHUX
OKCIIEPUMEHTOB, aHaIM3a M  HUHTEpOpeTanud  HHQOpPMAIHMH,  OMNpeIesIeHUs
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha n3yuenne ¢pusuku (6a30Bblii YpOBEHb) HAa YpOBHE CpeHero oduiero ooOpazosanus B 10
KJ1acce oTBoauTCs 68 yacoB (2 yaca B HEJEINIO).

[Tpennaraemslii B mporpamme o (pusuke rnepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTEb JI€laeT BbIOOp MpOBeAEHUs 1a0OpaTOpHbIX paldoT U
OTIBITOB C YUETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUarOIUXCsl.



COJAEP)KAHUE OBYYEHUA

Pazgen 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NMO3HaHUS OKpyKaromero mupa. Pois
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnasiorossle 1 U(PPOBBIE U3MEPUTENIBHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpelHSsI CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUSI MaTEPUAIIbHOM TOUKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneriHnoe nBuxeHue. J[IBH>KeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, JJMHENHas ckopocTh. [lepuoa n yacrora
oOpamieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHu4eckne yCTpOUCTBa U IPAKTUIECKOE PUMEHEHHE: CIIUIOMETD, JBUKEHUE CHAPSJIOB,
LEIIHBIE U PEMEHHBIE NIEpefayn.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM NPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue nkeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, PONACHHBIMH TEJIOM 3a MOCJIE10BATEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU MPHU PABHOYCKOPEHHOM JBM)XEHHUH C HayalbHOM CKOPOCTHIO,

PaBHOM HYITIO.
N3yuenune ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCUETA.



Macca Ttena. Cuna. [lpuHnun cynepno3uuuu cui. Bropoit 3akon HerooTona miist
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTepUANIbHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckas sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydenne aOCONMIOTHO HEYNPYroro yaapa € IMOMOINBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPrUu Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nsuxenue. uddysus. Xapaktep ABMKESHUS U B3aUMOJICHCTBHUS YaCTHUI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TN U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
ueanpHOro rasa. AOCOJIIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTrO JABMKEHHS yacTull ra3a. [lIkama remnepatyp KenpBuHa. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MOCTOSHHBIM
KOJIMUECTBOM BeIleCTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30T€pMa, HM30X0pa,
nzo0apa.

TexHu4ecknue yCTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lITepha.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUSI.

Mogens, HIUTIOCTPUPYIOIIAast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnre Macchl BO3JyXa B KIJIACCHOM KOMHATe Ha OCHOBE H3MEpEeHUH o00bEéMa
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
U7eanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y eJIbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblil 3akoH TepMmoauHamukH. llpumeHeHue
NIEPBOro 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TEeMIOBBIX MantuH. [IpeoOpa3oBaHus JHEPTUH B
TeII0BbIX MamuHax. KoadduimeHT nonesnoro aeicTBus remnopoi mamuHel. [ukn KapHo u ero
KO3 (UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE POOIEMbl TEIIIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHUE: JBUTaTelb BHYTPEHHEIo
Cropanusi, OBITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu



V3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHue BHYTpeHHEH sHepruu (TemiepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.

Kunkue xpuctamibl. CoBpeMeHHbIe MaTepuanbl. [lnmaBieHue u KpucTaIM3alMs. Y AelabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IPUMCHCHUC: TUIPOMCTPp MU IICUXPOMCETDP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HalGnroneHnue HarpeBaHus U TUTABJICHHUS KPUCTAIUNIMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka
Tema 1. Dnexkmpocmamuxa

OnexTpuzanusi Tel. OJeKTpuueckuid 3apsia. JIBa BuJa 3NIEKTPUUECKHX  3apsJiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpskéHHocTh 2dnekTpuueckoro noss. IlpuHumn cynepnosunuu
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsKEHHOCTH AIEKTPUYECKOTO MOJIS.

PaGora cun anekrpocrarnyeckoro nois. [lorenuuan. Pasnocts norenuuanos. [IpoBonHuku
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM ITouie. JIusnekTprudeckas IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DJeKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa. ODHEprus
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHu4eckne yCTpoWCTBA M IMPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI JEHCTBUS dJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.



[IpoBOIHUKY B 3EKTPOCTATHYECKOM IIOJIE.

DJeKTpOoCcTaTUYECKas 3alluTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTB JIEKTPOEMKOCTH TUNIOCKOTO0 KOHJIEHCATOPa OT IUIOLIAAH IIJIACTUH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHNLIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuyeckuii mok. Toxu 6 paziuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DIIeKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauiesibHOE, CMEIIAHHOE COSUHEHNE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DJIEKTPOABUKYILAs CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DNIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE IPUOOPBI.

DNIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAs
Juccoryanus. DIEKTPOIIN3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITna3zma.

TexHu4YeCcKre yCTpOMCTBA M MPAKTHIECKOE MPUMEHEHHUE: aMIIEPMETP, BOIBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHMS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIAIU
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblKkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeameTrHblie CBSI3U



N3ydyenne kypca ¢usumku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € YYETOM
COJICPXKATEIBHBIX MEXKIIPSIMETHBIX CBsI3eH C KypcaMd MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YPaBHEHHH, TMHEWHAs (yHKIHS, apadona, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII00OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIa4t, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SIBJICHHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, KUIAKOCTEH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

Teoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKCHUI C MCIOJIb30BAHHEM MEXaHU3MOB, YUET TPCHHS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJWIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIyUYEHHSI COBPEMEHHBIX MaTEepPHUaIoB, B TOM YHCIIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTWH,  JJCKTPOCTATHUYCCKAas  3alluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI NPUHTEP, 3JICKTpOHArpeBaTeibHbIC MPHOOPHI,
3JIEKTPOOCBETUTEIILHBIC TIPUOOPBI, TAJTbBAHHUKA.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yJIbTaThl OCBOEHMs yueOHOro mnpeamMera «@Du3nka» IOKHBI OTPaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOILMX TPAJULUOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaromierocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aliu;

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

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOM IEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUNCKOM IpaX1aHCKOM WACHTUYHOCTH, MATPUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS, ODHEHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIFOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
peanr30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jiornueckue 1eicTBHA:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNENATh UEIH AESITeIbHOCTH, 33J1aBaTh [1aApaMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NYECKUX SBICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEISM,
OLICHUBATh PUCKH MOCIEICTBUI AESITEIILHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3zoBbie ucciieqoBaTe/IbCKHe 1eHCTBUA:

BIIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (U3UYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOIO0B ITO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIIC/ICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJIBUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTYMEHTHI JIJI JJ0OKA3aTelIbCTBa CBOUX YTBEPIKIACHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELIECHU 33a/1a4 Pe3yJIbTaThl, KPUTHUECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBLHOM JCSITEIIBHOCTH, B TOM
qrclie TIPU U3YYCeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmanmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIINH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM UH(POPMALIMOHHOM 6€30MaCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBI;

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

MNOHMMATh U UCHOJIb30BaTh IPEUMYIIECTBA KOMaH/IHON U HHIUBUIYalIbHON pabOThI;

BbIOMpPATh TEMAaTHKy U METOJAbl COBMECTHBIX ACUCTBUI C yuy€TOM OOIIMX HMHTEPECOB, U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUJIaH JEHCTBUM, PACIIPEAEIIATH POJIA C Y4ETOM MHEHHM
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C MO3WULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX 3aj]lad, IUIaH
BBITIOJTHEHHSI TMPAKTUYeCKod paboThl € Y4ETOM HUMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHHE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIULINH B 00J1aCTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLICHUBAThH
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUSI 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI cpeAHero oluero oopa3oBaHus y OOydYarOIIUXCsS COBEPIICHCTBYETCS 3MOIMOHAIBHBIM
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUSL, BKIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE J€HCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poyib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTc4éra, abCOJIOTHO TBEPIOE TEO, WIACATbHBIN Ta3, MOAEIH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUECKHUM 3aps] MpU pelIeHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKEHHE 10 OKPY)KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOEHHUE XKUAKOCTEH U TBEPABIX TeJ, U3MEHEHUEe 00BbEMaA TeJl IPU HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIICHHE,
BJIQXKHOCTH BO3/1yXa, OBBIIIEHHE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSHMSI ra3a B M30Ipolieccax, JIEKTpU3alus Tell, B3aUMOJIEHCTBUE
3aps/0B;



OINKCBIBATh MEXAHMYECKOE JBMIKEHUE, MCIOJIb3Ysl (PM3NYECKHE BEJIMYHMHBI: KOOPAUHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, MOTEHIMAJIbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHWYeCKas MOIIHOCTb; MHpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3yEMBIX BEJIMUUH, UX 0003HAYEHUS
U €IUHMIIBI, HAXOAUTh (POPMyYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYUHY C IPYTUMHU
BEJIIMYMHAMU;

ONHKCHIBATh W3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUSA, HCIIONb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KOd(pQUIMEHT MOJE3HOTO IEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIC SJEKTPUYECKHE CBOMCTBA BEUIECTBA M JJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, UX OO0O3HAueHHs M E€AMHULIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpIruu, 3aKOH COXPaHEHUs MUMITYJIbCa, IPUHIUI CYNEPIO3ULMH CUJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUs
3JIEKTPUUECKOT0 3aps/a, 3aKkoH KyJioHa, mpy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAlIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITOJIHATh SKCIEPUMEHTHI IO HCCIEA0BAaHHIO (DU3MYECKUX SBJIEHUI W MPOLECCOB C
UCTIOIb30BAaHUEM  TIPSIMBIX, M  KOCBEHHBIX H3MEPEHHH, TIpu ITOM  (OPMYIHPOBATH
npoOeMy/3aady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUsl, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHUMAJBHBI CIIOCOO W3MEPEHUsT M HCIOJh30BaTh W3BECTHBIE METOJNBI OIICHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXly (PM3NYECKMMHU BEIMYMHAMU C HCIIOJIb30BAaHUEM MPSAMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOIYy4YE€HHOMN
3aBUCUMOCTH (DM3MUYECKHX BEITMYMH B BUJIE TAOJIHII ¥ TPpaUKOB, JIEJIaTh BRIBOJIBI IO pe3ylIbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOro 000pyA0BaHMUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOMPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATbHOCTH IMOyYeHHOTO 3HaUSHHsI (PU3MUECKON BEIIMIHHEI,



peliath KayeCTBCHHBIC 3a/1a4d: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IEMOYKY
pacCyKICHUI C ONIOPO HAa U3YUCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUCCKHUC SIBIICHHUS,

HCII0JIB30BAaTh IPU PCIICHHUN y‘-Ie6HBIX 3ala4 COBpCMCHHBIC I/IH(bOpMaHI/IOHHBIG TEXHOJIOTUHU
JUI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAMU W MPEJCTABJICHHS Yy4eOHOH W Hay4dHO-
HONYJISIPHO# HH(DOPMALIUH, TOJYICHHON U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUYCCKH aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, O0bSICHCHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHNUS 10 (PU3UKE B TOBCEIHEBHOM JKU3HH [T 00ECTICUCHHSI
0€30IaCHOCTH TIPU OOpAICHUH ¢ MPUOOPAMHU U TEXHUYCCKHUMHU YCTPOUCTBAMH, JIJISI COXPaHCHHS
3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpee;

paboTaTh B IPYIINE C BHIIOJTHEHHEM PA3IMYHBIX COLMATBHBIX POJICH, IJIAHUPOBATh PabOTyY
IPYIIbl, PAMOHAIBHO PACHPEACNATh OOS3aHHOCTH W  IUIAHUPOBATh  JCSTEIbHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATHL BKJIa[ KaXIOTO M3 YYAaCTHHUKOB I'PYHIILI B
peLICHUE paccMaTpUBaEMOil TPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 brbmmorexa LIOK
' AAbL HAYH https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa LIOK
' © https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpi?;;ﬁ;iilru 17541072
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubmuoteka [IOK
' da30BbIE IIEPEXOMBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazaeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubnunorexa LIOK
4.1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubnuorexa [IOK
' B Pa3lIMUHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

INOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
N KoymuecTso yacon Nara D1eKTpoHHbIe HUPPOBLIE
) Tema ypoka Konrpoububie IIpakTuueckue oOpasoBaTe/bHbIE
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypcnl
®uznka — HayKa 0 MPUPOJIC.
1 Hayunblie MeT(})];[(I)I HofHapHIfﬂ 1 bubmorexa HOK
04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpPa
Ponb u mecTo ¢usuku B
OPMHUPOBAaHUH COBPEMEHHOU
2 I(-il)a}li)qHOI;I KapTUHBI hfnpa B 1 bubmroreia LIOK
. ’ 05.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON JACSITEITLHOCTH
B 1300 (&)
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [{OK
nswkenus. [lepemerienue, 11.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIIMHEWHOE 1 bubmuoteka [IOK
JIBU)KCHUE 12.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE 1 bu6muoreka [JOK
MPSIMOJTMHEMHOE IBIKCHUE 18.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBobomHOe masieHue. Y CKopeHue 1 bubnuotexa [JOK
CcBOOOIHOTO MANEHUS 19.09.2023 = https://m.edsoo.ru/ff0c39cc

1| Deeemenepmtoonm |1 Bummorexa [10K

25.09.2023  https://m.edsoo.ru/ffOc3ada

10 OKPY>KHOCTHU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH
lNanunes. MuepunaibHbie

bub6nmoreka [IOK

8 cucreMsl orcuera. [lepBrlii 3aK0OH 26.09.2023  https://m.edsoo.ru/ffOc3be8
HeroTona
Macca tena. Cuia. [punnun
9 Cynepno3uiuu cuil. Bropou 3akoH bubmmoreka [JOK
HeroToHa 17151 MaTepuaibHOK 02.10.2023  https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tperun 3akoH HproToHa 111 Bbu6mmoteka [JOK
MaTepUalIbHBIX TOYCK 03.10.2023  https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTEHUSI.
11 Cuia TSDKCCTI;I. [TepBas bubmroreia LIOK
09.10.2023  https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena 10.10.2023  https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koapdunuent
13 TpeHust. Cuiia CONpOTUBIICHUS TPU bubmmnoreka HOK
NIBYDKEHUH TeJla B )KUIKOCTH WU 16.10.2023  https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTenbHoe 1 BpamaTreabHOe
16 ‘rena. Mowen oun, Tirese uns, buGorera LIOK
B 17.10.2023  https://m.edsoo.ru/ff0c41a6
VYcioBust paBHOBECHS TBEPIOTO
Tena
NMitynbsc MmaTepraibHON TOYKH,
CHCTEMBI MAaTEPHAITLHBIX TOUEK.
15 Umnynsc CI/IJ‘II)II). 3aKkoH bubmorexa LIOK
23.10.2023  https://m.edsoo.ru/ff0c43d6

COXPAHEHUS UMITYJIbCA.
PeaxkTuBHOE NBUKEHUE



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

17

18

19

20

21

PabGoTa 1 MOIIHOCTB CHJIBL.
Kunernyeckas sneprus
MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KHHETUYECKOW
SHEPrUuu

[TorennmaneHas 3HEPTHUsL.
[ToTeHumanbHas F3HEPrus yupyro
neOpMUPOBAHHOU MPYKUHBI.
[loTeHumanbHas sHEPrus Tea
BOJIM3U MMOBEPXHOCTH 3eMIIU

ITorenumaneHble 1
HEMOoTeHUUaIbHbIe cUIIbl. CBA3b
paboThl HEMOTEHIIUATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPIUH CUCTEMBI T€J. 3aKOH
COXPAHEHHUS] MEXaHUYECKOU
SHEPruun

JlaGoparopHas paboTa
«HccnenoBanue cBsizu paboOTHI
CHUJIBbI C UBMEHEHUEM
MEXaHWYECKON PHEPTUHU Teja Ha
MIpUMEPE PACTSHKEHUS PE3HHOBOTO
KTyTa»

KonTpomnpHas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHbI
COXpPaHEHUS B MEXAHHUKE)

OCHOBHBIC TTOJI0KEHHS
MOHCKyanHO-KHHCTH‘ICCKOﬁ

24.10.2023

07.11.2023

13.11.2023

14.11.2023

20.11.2023

21.11.2023

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

bubnuoreka [{OK
https://m.edsoo.ru/ff0c461a

bubmuoreka [{OK
https://m.edsoo.ru/ff0c478c

bubnunotexa LIOK
https://m.edsoo.ru/ff0c4b74

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Teopuu. bpoyHOBCKOE ABM)KEHUE.

Hupdysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Monenu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

27.11.2023

23

24

Macca mounekyin. KonuuectBo
BemectBa. [locTostHHas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHue.
IIIxama remneparyp Llenscus

28.11.2023

04.12.2023

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

05.12.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
DHEPTUU JIBHKCHHS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

11.12.2023

bubmmoreka IIOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akon JlambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSIHUSA
Pa3peKEHHOTO ra3a»

I/I3OHpOI_ICCCBI B UACAJIbHOM ra3c€ u
ux Fpa(bI/II-ICCKOC MNpEaACTaBJICHUC

12.12.2023

18.12.2023

19.12.2023

bubnunotexa LIOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

25.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

CIIOCOOBI €€ U3MEHEHHS.
KonndecTBo TEmIoTH 1 paboTa.
BHyTpeHHsIs sHEpPTUs
OJIHOATOMHOT'O UEAIBHOIO raza

31 Bune! Tennonepenaun bubamorexa LIOK
26.12.2023  https://m.edsoo.ru/ff0c5c36
V nenpHas TEIIOEMKOCTE
32 BemrecTBa. KoInm4ecTBoO TEIIOTHI bubnunoreka LIOK
npu Teruionepeaaye. AauadaTHbIl 09.01.2024  https://m.edsoo.ru/ff0c5c36
npoiiecc
33 IlepBblii 3aKOH TEPMOJIMHAMUKHU U bubnnorexa [JOK
€ro MPUMEHEHHUE K M30IIpoIieccam 15.01.2024  https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporeccoB B
34 an/Ip(l)jz[e. Bropoii l;)aIIjOH bubmmorexa LIOK
16.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 ITpunnun nevicrBus u KII1/] bu6mmoteka IIOK
TEIUTOBOW MAalluHBI 22.01.2024  https://m.edsoo.ru/ff0c600a
36 uxir Kapro u ero KITJ] 93.01.2024
37 DKosoruyeckue npoodaemMbl
TEIUIOPHEPTETHKHU
O6006maromuit ypok
38 «MOJ‘II:KYJ'IISIIIpHaS}I’p ¢uzuka. OCHOBBI bubmmorexa LIOK
29.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKIY
KoHnTtponbhas pabota mo teme
39 «MOJ‘IpeKYJ'ISIpHESI ¢uzuka. OCHOBBI bubmmorexa LIOK
30.01.2024  https://m.edsoo.ru/ff0c6a50

TEPMOANHAMHKH)>



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

[TapooOpazoBanue u

bubnunorexa LIOK

40 romaencans. Menaperue i 05.02.2024  https://m.eds00.ru/ff0c63b6
KHUIICHUE
AOCOIIOTHAS U OTHOCHTEIIbHAS
41 BJIAJKHOCTh BO3/1yXa. bubmmorexa LIOK
. 06.02.2024  https://m.edsoo.ru/ff0c64d8
Haceiennsrii nap
Tépnoe Teno. Kpucraminueckue
1 amopdHbIe Teaa. AHU3OTPOIHUS
42 CBoyfcﬁg) KPUCTAJIJIOB. XH;EI/IC bubmorexa HOK
12.02.2024  https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMEHHbIE
MaTepHuabl
[InaBrnenue u KpUCTAIIU3ALIUS.
43 VY nenpHas TCHJII())Ta HJIaBJIGIIjI/Iﬂ. brbmmorexa LIOK
13.02.2024  https://m.edsoo.ru/ff0c6708
CyO6numarus
44 VYpaBHeHUe TeroBoro H6agaHca Bubmmorexa HOK
19.02.2024  https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Ted.
45 SHeKTEI/IquCIKHH“ 3apsia. JIBa Buna bubmorexa HHOK
20.02.2024  https://m.edsoo.ru/ff0c6bcc
3JIEKTPUUYECKUX 3apS 0B
[IpoBOoAHUKH, AUIIEKTPUKHU U
46 MTOJIyIIPOBOJIHUKH. 3aKOH bu6muoreka [JOK
COXPaHEHHUsI AIEKTPUIECKOTO 26.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsaa
B3aumoneuncTBue 3apsiioB. 3aKoH
47 KyJIOHafITO‘—quHLII/va ! bubmorexa [IOK
. 27.02.2024  https://m.edsoo.ru/ff0c6ced
AIIEKTPUICCKUN 3aPs]T
48 Hanps>k€HHOCTB 2IEKTPUYECKOTO bubmuoteka [IOK
noJst. [IpuHIUNI cynepno3uuum 04.03.2024  https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

ANEKTPUYECKUX MoJeun. JInHnumn
HANPSKEHHOCTH

49

50

51

Pabota cui anekTpocTaTH4ecKoro
noiia. [Torennman. PasHocts
IIOTCHIINAJIOB

HpOBOI[HI/IKI/I " JUDJICKTPHUKHU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IE)JICKTpI/I‘IeCKaFI IMPOHUIIACMOCTDb

OnektpoeéMkocTb. Konnencarop

05.03.2024

11.03.2024

12.03.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6f00

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHKEHHOT0 KOHJEHCATopa

18.03.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

JlaGopaTtopHnast pabota
"U3MepeHue 31eKTpOEMKOCTH
KOHJIeHcaTopa"

IIpyHIMD AEHACTBUS U
IIPUMEHEHNE KOHIEHCATOPOB,
KOIMPOBAJIBHOTO arapara,
CTPYHWHOTIO ITPUHTEPA.
DJIEKTpOCTAaTUYECKas 3alUTa.
3a3emileHne AIIEKTPONpruOOpOB

19.03.2024

01.04.2024

55

ONEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBanusd. [locToOSHHBIN
Tok. Cwia Toka. Hanpsikenue.
Conportusnenue. 3akoH Oma aJist
ydacTKa [Henu

02.04.2024


https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

57

ITocnenmoBarennsHOE,
napajuielIbHOe, CMEIIaHHOE
COCJIMHEHUE TPOBOHUKOB.
JlaGopaTtopHnas padora «3yueHue
CMEIIAaHHOTO COCTMHCHHUS
PE3UCTOPOBY

Pabora 1 MOIITHOCTE
3JIEKTPUYECKOT0 TOKA. 3aKOH
[xoyis-Jlenna

08.04.2024

09.04.2024

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7838

58

59

60

3akon Oma a1 MOTHOM
(3aMKHYTOM) JI€KTPUUECKON
uenu. Koporkoe 3aMbIkaHue.
JlaGopaTtopHnas pabota
«M3mepenune DJ1C ucrtounuka
TOKa ¥ €r0 BHYTPEHHETO
COITPOTHBIICHUS

DJIeKTpOHHAas MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
TeMIepaTypsbl.
CBepxnpoBOIUMOCTb

DNEKTPUYECKUH TOK B BAaKyyMe.
CBoucTBa JIEKTPOHHBIX ITYYKOB

15.04.2024

16.04.2024

22.04.2024

bubmuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

61

[TomynpoBOIHHUKH, HX
coOcTBEHHas U MpuMecHast
npoBoauMocTh. CBOHCTBA p—N-
nepexoza. IlomynpoBoaHukoBsie
npudopbI

23.04.2024

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOPax

Y pacIujiaBax 3JE€KTPOJIUTOB. bubmuorexa [{OK

62 1
DJIEKTPOIUTHYCCKAS 29.04.2024  https://m.edsoo.ru/ff0c82ba
JUCCOLMAIUs. DIEKTPOIIN3
DIIEKTPUUECKUH TOK B Ta3ax.

63 CaMOCTOSITeTbHBIA U 1 bubnuorexa [IOK
HECAMOCTOSTEIbHBIN pa3psil. 30.04.2024  https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DneKTpuuecKue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 Bbu6moreka [JOK
npuMmeHeHue. [IpaBuia TeXHUKH 06.05.2024  https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubmmorexa [JOK
«DNEKTPOAMHAMHKAY 07.05.2024  https://m.edsoo.ru/ff0c88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubmuoreka [IOK
JNIeKTpU4ecKuit TOK. Toku B 13.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»»
PesepBHblil ypok. KonTpoiabHas

67 pa6oI")ra o TZfae ’ 1 bubmoreia LIOK

20.05.2024  https://m.edsoo.ru/ff0c8c56

"OnexTpoauHamuka'

68 PesepBublit ypok. O6o0maromumii 1 bubmuoreka [JOK
ypok 1o Temam 10 kiacca 27.05.2024  https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

1. Msxumes I'E, ByxosuieB bb, Corckuit HH. ®usuka. 10- 11 kmacc: 6a30BbIid ypoBeHb. — M.:
[Ipocsemenue, 2022.

. PeivkeeBny AIl. Coopauk 3amay no pusuke. 10- 11 kmacc. — M.: Jlpoda, 2022.

. CD «®wu3uka aroma»

. CD «OneKkTpuuecKuil TOK B METaIaX U KUAKOCTIX)

. CD «DnexTpuueckuii TOK B MOJTYIPOBOAHUKAX)»

. CD ®wusuka. 12 mabopatopHsix paboT

. CD «lllkonbHbIH (puznyeckuii SKCepuMeHT. MarHuTHOE MOJIe»

. CD «llIxonpHBIN PU3HUECKHUI SIKCIEPUMEHT. DICKTPOMATHUTHASI MHTYKIIHSI

9. B.A. Bonkos Iloypounsie pazpabotku o ¢usuke. 10-11 kmace. — M.: Bako, 2020.

0 3 O\ L AW

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Enunelii rocyiapcTBeHHBIN SKk3aMeH. KOHTpOJIbHBIE M3MEpUTEIbHbIE MaTepraiibl Pu3nka
M: Ilpocsemienue, 2024, 2024.

2. lengenmreitn JI. O., KupuxJl. A. ®Pusuka. 10 kmacc. TecThl i1 TEMaTHYECKOTO
koHTposst. K: Jluneit, 2001.

3. I'enpenmreitn JI. 3., KupukJl. A. @usuka 11 kinacc TecTsl A1 TEMaTHYECKOTO KOHTPOJIS.
K: JIuneit, 2001.

4. I'ensdrar Y. U, Henames U. 10. ®uzuka. 10 kiacc CoopHuk 3aaay. Xapbkos [ MMHa3us.
2009

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

bu6mmoreka [JOK

buommoreka POIII
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