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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO O0IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMHM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yuétoM deaepaabHOn
paboueil mporpaMMbl BOCIIUTaHUS M KOHIENIINU TpenoaBanus yueOnoro npeamera «Pusnkay B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peaqusyloolMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1o (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI MUpa oOydaromuxcs 10 kiaccoB npu o0yyeHnn ux pusuke Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-ICSTEIbHOCTHOTO moaxona. IIporpamma mo ¢u3MKe COOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3yabTataM OOY4YeHMs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peaTu3allMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1EJIM M3y4YeHUs (U3UKM HA YPOBHE CPEIHEro OOMIero 0O0pa3oBaHMS, IUIAHHPYEMBIC
pe3yJbTaThl OCBOCHMSI Kypca (PU3UKH: TMUYHOCTHBIE, METANpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThl IO rojiaM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera « Du3ukay mo rogam o0ydeHHs.

®u3rkKa Kak Hayka 0 HauboJjiee OOIIMX 3aKOHAX MPUPOJIbL, BBICTYIIAsl B KAUECTBE yU4EOHOIO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIM BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIeM MHDE.
HIkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3YIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB U SIBIIEHUH, U3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeiessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOT Ui
B cdepe HSHEepreTukH, TPAHCIOPTa, OCBOEHMS KOCMOCA, MOJYYEHHsS HOBBIX MaTEpUaloB C
3a/laHHBIMU CBOICTBaMU U Apyrux. M3ydenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B GOPMUPOBAHUE
€CTECTBEHHO-HAyYHOW KapTHHBI MUpa 0Oydaromuxcs, B (popMHUpOBaHUE YMEHUN MNPUMEHSTh
HaYYHbII METO/] TO3HAHUS ITPH BHITIOJHEHUN UM YUeOHBIX HCCIIEOBAaHUH.

B ocHOBy Kkypca (u3nku JUist ypoBHS CpeTHEro o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca GpU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUpOBAHUE MPEACTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEUIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana (U3NYecKoi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HMKH ¢ pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHYECKUMHU MTPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3MKu npeamnonaraeT 3HakOMCTBO C HIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIIOKEHNN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoesn sxonoeusayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYy>KIeHHs Mpo0IeM palliOHAILHOTO MPUPOAOIOIBL30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MHOCTPOCHUS
busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TPaHULAX MPUMEHUMOCTH TEOpPHUH, IS ONMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).
CucreMHO-TIeATENbHOCTHBINA MOJIX0A B Kypce (GU3MKH pPeaTu3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3ay IKCIEPUMEHTAIbHON NesTeIbHOCTH o0yuarouuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX pabOT, KOTOpbIE B MporpaMme Mo (PU3NKe OOBEIUHEHBI B OOMIMIA CIHCOK
YUYEHUYECKUX MPAKTHYECKHX paboT. BrimeneHue B ykazaHHOM mepedyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCA YYaCTHHKaMH 00pa3oBaTEIbHOTO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAHKS U OCHameHus KabuHera ¢usuku. [lpu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKE YENsAETCs PELIEHUI0 Pacu€THBIX U KaueCTBEHHbIX 3az1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zela Kypca,
TaK W HMHTETPUPYS 3HAHUA U3 Pa3HBIX pa3fenoB. [lis KauyecTBEHHBIX 3a/ad MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MNpPOTEeKaHWs (QU3UYECKUX SBICHUM W TNPOIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MYECKOW MOJENTu s CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecreueHno yaeOHoro mpoiecca 0a30BbIi YpOBEHb Kypca (U3UKH Ha YPOBHE CPEAHETO OOIIIETO
00pa3oBaHMs JODKEH M3y4aTbCs B YCIOBUSX MPEIMETHOro KabuHeTa (PU3MKU WM B YCIOBHSX
MHTETPUPOBAHHOIO KaOMHETa NMpeIMeTOB €CTECTBEHHO-HAy4YHOro LukiIa. B kaOuHere ¢usuku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 0O0OpYyJIOBaHWE [UIS BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pU3KUKe yUYeHUYECKUX MPaKTHUECKUX padoT U IEMOHCTPAIIMIOHHOE 000pYJOBaHHUE.
JeMoHCTpaniioHHOe  000py/IOoBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuMBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B MpOrpamMMme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsl MCCIEIOBAHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTAITFHBIX 3aKOHOB, UX TEXHUYECKUX MPAMEHEHHH.
JlaboparopHoe 00opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOeCleyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. TemMaTudeckue KOMIUIEKTHI JIabopaTOpHOro 00OpyIOBaHUS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX MpHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMHU U3Y4€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIFOTCSA:
e (opMupoBaHME HHTEpeca M CTPEeMJIEHHS OOYdYaloOUIMXCS K HayyHOMY HW3YyYEHHIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM MeETOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUS OCHOB CTPOCHUS
MaTepuH U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHHEe YMEHHUI OOBACHATD SBJICHUS C UCIIONIb30BaHUEM (PU3UUECKUX 3HAHUN U
Hay4HbIX JI0KA3aTENIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKU JUISI PA3BUTHS IPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Ienell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B IpoIecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PH3UKY, STEKTPOUHAMUKY, KBAHTOBYIO
(GU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATh TEOPETUUYECKHE 3HAHUS Jid OOBSICHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS TMPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOUH
MOJIEIBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/jaHne (pr3nIecKoi MOIeNH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJOTHYECKUX MTPOLECCOB, X BIUSHUSA HA OKPYKAIOUIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIFHOTO IJIAHHUPOBAHUS U MPOBEACHUS (DU3MUECKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JIEATEIIbHOCTH.

Ha u3yuenue ¢usuku (0a30BbIi YpOBEHb) Ha ypOBHE CpEAHEro oOILIero oOpa3oBaHUS
oTBOAUTCS 68 "acoB (2 yaca B HEJEINIO).

[Tpennaraemslii B mporpamme no (pusuke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YUYHMTENb JeJaeT BbIOOp MpoBeAeHUs 1a0opaTOpHbIX padoT U

OTBITOB C YUYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yUYarOIIUXCSl.



COJAEP)KAHUE OBYYEHUA

Pa3nes 1. ®usnka u MeTOAbl HAYYHOI'0 TO3HAHMS
®usnka — Hayka o mpupoge. Hayunsle MeToabl NO3HaHUSA OKpysKarouero mumpa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. | paHHIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

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

Llemoncmpayuu

Amnasiorossle 1 U(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUNKH.

Pa3pen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro aBwxkeHus. Cucrema
orcuéra. Tpaekropus.
[lepemenieHne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJII0’KEHHE CKOPOCTEM.
PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBMKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, YT U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.
CBoOoaHoe majieHne. Y CKopeHue CBOOOIHOTO TaICHHUS.
KpuBonunerinoe nBuxeHue. J[IBH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJIYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, TMHENHas ckopocTh. [lepuoa un yacrora
oOpartenus. LleHTpocTpeMUTENEHOE YCKOPEHUE.
TexHu4ecKkue ycTpocTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETD, ABUKEHUE CHAPAJIOB,
LETIHBIE U pEMEHHBIE NIEpefayn.
Llemoncmpayuu
Mopenb cucteMbl OTCUETA, MILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUS.
[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.
Habmronenue npmxeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.
HampaBnenue ckopocTy npyu ABMIKEHUHU TIO OKPYKHOCTH.
Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXIY MyTSAMU, MPOMASCHHBIMH TEJIOM 3a MOCJIEe10BaTEIbHbIE
paBHBIE TIPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XCHHUH C HadaJIbHOW CKOPOCTHIO,
PaBHO HYIIIO.

N3yuenue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.

W3ydenue nBUKEHUS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunuun cynepno3unmu cuwil. Bropoil 3akoH Helorona s
MaTtepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA [17151 MaTepraibHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CkoyibxeHus, kauenusi). Cuia tpenust. Cyxoe tpenue. Cuma
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBAa M NPAKTUYECKOE IPUMEHEHHUE: MOAIIMUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE Macc, B3aUMOJICHCTBYOIIHX TEN.

Bropoi1 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JedopMaIiu.

HeBecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus: TBEPAOTo Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B IMPYKMHE U PE3UHOBOM
oOpasitie, oT ux aedopMaruu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPaLCHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralibHON TOYKHM (TeJa), CHCTEMbl MaTepUalbHBIX TOUEK. MIMIyIbC CHIIBI U
M3MEHEHHNE UMITyJIbCca Teja. 3aKOH COXpaHEHHs UMITyJIbCca. PeakTHBHOE IBHKEHUE.

Pabota cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. [loTeHuManbHas sHeprus ynpyro aeopMupoBaHHON MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HE MOTEHUHUANIbHbIE CHIIbI. CBsI3b pabOTHl HE MOTEHLHAIBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTMH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne aOCOIMIOTHO HEYHpPyroro yaapa C IOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.



HccnenoBanue cBsi3M pabOThl CHUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
IIPUMEpE PaCTSKEHUSI PE3UHOBOT'O JKI'yTa.

Paznen 3. MoJiekyJsipaasi pu3uKa 4 TEePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUIECKON TEOPUHU U UX OIMBITHOE 00OCHOBaHHE.
Bpoynosckoe nsmxenue. Auddysusa. Xapakrep IBIKEHUS U B3aUMOJICHCTBUS YaCTHIL BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX Tl U 00BSICHEHUE CBOICTB BELIECTBA HA OCHOBE
3TUX Mozenel. Macca u pa3mepsl MoiiekyJl. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONH TEOPUH
ueanpHOro ra3a. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHUHETHYECKOH SHEepruu
TEIJIOBOTO IBM>KEHUS yacTull raza. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3zobapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJEKYI
OpPraHUYECKUX COCTUHEHUI.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHSI.

Mopens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBHUS.

Mopaenb, HUTIOCTpHUPYIOLIAsk IPUPOY 1aBJICHUS ra3a Ha CTEHKHU COCya.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO raza, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

OmnpezneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil oObéma
KOMHATBHI, IaBJIICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounHamuku

TepmoauHamuueckass cucteMa. BHYTpeHHss 3HEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprusi 0AHOATOMHOTO
UJeanbHOro raza. Buasl Teronepenaun: TeMIONPOBOAHOCTE, KOHBEKIUS, U3TydeHHE. Y AebHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTHI PH TeIUIonepeiaye.

[Tonsstue 00 ammaGatHOoM mporecce. IlepBblii 3akoH TepMoauHamukH. lIpumeHenue
MEPBOT0 3aKOHA TEPMOAMHAMUKHY K H30MpoiieccaM. [ padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIBEL AeficTBUS TemIoBbIX MauH. [IpeoOpa3oBaHus 3HEpTUU B
TerI0BbIX MamuHax. KoadduimeHT nonesHoro aeicTBus remnoBoi MmamuHsel. ki KapHo u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TEINIOIHEPTETUKH.

TexHuuyeckue yCTpocTBa M MpPaKTUYECKOE IMPUMEHEHHUE: JBUTaTelb BHYTPEHHETrO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpPEHHEH SHEpruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKH TIOJ] IEHCTBUEM CIKATOTO BO3yXa, HAarpeBaHue dupa B JaTYHHOU TPyOKe MyTEM TPEHUS
(BuICO TEMOHCTpALTH).

H3meHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHue yaenbHOM Term10EMKOCTH.

Tema 3. Acpecamnsie cocmosanusn eeuyecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanue u KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BIQXKHOCTHh BO3Ayxa. HacklmeHHbIM map. YaenpHas TEIIoTa mapooOpa3oBaHUs. 3aBHCHUMOCTH
TEMIEPATYPbl KUTIEHUS OT JaBIICHUSI.

TBépnoe Teno. Kpucrannmueckue u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue w KpucTaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTPOﬁCTBa U IPAKTHUYCCKOC IIPUMCHCHHUC. THI'POMCTP H IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHUA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzauusi Ted. OJNEeKTpUyeckud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsiiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTIPOBOJIHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apspoB.  3akoH Kynona. TodeuHelii  anekTpUyecKHM  3apsia.
Onektpruueckoe mnone. Hampsox€HHOCTh anekTpudeckoro mnons. [lpuHiun cynepno3uuuu
ANEKTPUUECKUX MoJeH. JINHNKM HaNpsyKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nos. [lorennuunan. Paznocts notenmanos. [IpoBoaHuku
U JUDJIEKTPUKU B HJIEKTPOCTATUYECKOM IToJie. JIunnekTprudeckast IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHudeckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoneinicTBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEIL.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JW3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPa OT IUIOIIA/IH MJIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHUS JIEKTPUUECKOr0 TOKa. MICTOYHUKH TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 1t y4acTka Lemu.

DNeKTpUUecKoe COTNPOTHUBIICHUE. Y nensHOE COIPOTUBIICHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenma. MOMHOCTD 3JEKTPUYECKOTO TOKa.

DNEKTPOABMKYIIAs CUJIa M BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ans
MOJIHOM (3aMKHYTO#) anekTpudeckoii enu. Kopotkoe 3ambIkaHue.

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHass MPOBOAUMOCTh MOJIYIPOBOIHUKOB.
CsaoiicTBa p—Nn-niepexona. [lomynpoBogHUKOBbIE TPHUOOPHI.

DNEeKTPUUYECKHII TOK B PACTBOpax M paciulaBax »dJIEKTPOJIUTOB. DIEKTPOJIUTHUECKAS
Juccoanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBIN pa3pan. MomaHus.
ITna3zma.

TexHu4eckue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKYyMHBIM JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IEKTpOABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHMYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoii pa3psa u NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne cMEIaHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbI UICTOYHUKA TOKA M €0 BHYTPEHHETO CONMPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C YYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABIICHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHHUM, TMHEWHAs QyHKIHS, apadoina, runepoora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTaHTeHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U HMX MPOEKIMU HAa OCHU KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupojie, nud@ysus, 0CMOC, TeII000MEH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEJN, XUAKOCTEH U Ta30B, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, SJEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: nmpeodpa3zoBaHue ABMKEHUI C UCTIONIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIUIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAHEHUS HMITyJIbCa B TEXHHKE (pakera,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUITMOHEP, TEXHOJIOTHH MOJIyYeHUs COBPEMEHHBIX MAaTepPHAlIOB, B TOM YHUCIIE
HAaHOMAaTepHalioB, ¥  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TpPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TaTbBAHUKA.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOexXeHU, COOTBETCTBYIOIIMX TPAJULUOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KJIaHCKOTro OOIIECTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aliu;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIHHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPUHUMATh OCO3HAHHBIE PEIICHHUs, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEGHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOrO Oy IyIIero;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, IPHCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCHIUTAHUS:

MHTEPEC K Pa3IMIHBIM cpepam nmpodeccHoHATEHOM e TEILHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBepIlaTh OCO3HAHHBIM BbIOOp Oyayiiell mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE JIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IK0JIOrNY€eCKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KyJIbTYyphl, OCO3HaHHME TIJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPY KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYMUBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMUECKOW HAMpaBJICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHU3HMKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHUWE IIEHHOCTH HAYYHOM JIeATEILHOCTH, TOTOBHOCTh B IPOIIECCe U3yUeHUs (PU3UKHU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEI0BATEIbCKYIO ACSITSIIBHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE TeiiCTBUS
Ba3oBbie Jlornueckue AeiicTBUs:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

OTIPENENIATh ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3UUYCCKHX SIBICHUSX;

pa3pabareIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHHUPOBATh M BBINIOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBbie ucciegoBaTebCKue 1eHCTBUSA

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUSAMH W MeToAamH (pu3mdeckoin
HayKW;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
buznYeCcKOro cofepxKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BHUJIAMHU JICATEIIBHOCTH TIO TOJYYCHWIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
PeoOPa30BaAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CHTYAIUAX, B TOM YHCIIE IIPH CO3TaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3a7ady, BBIABUTATh
TUIIOTE3y €€ pelIeHus, HaXOIUTh apTYMEHTHI JUTS JOKa3aTelIbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHHUsI 3a/1a4H PE3yIbTaThl, KPUTHUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH B (HOPMYITHPOBATH COOCTBEHHBIE 3a/1a4U B 00Pa30BaTEIHbHON JACSITEILHOCTH, B TOM
YUCIIe TP N3YICHUH (DU3HKWY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACATEILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOIICHI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM 6€30IaCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3Ha4YeHUs HHPOPMALIUH U 1IeTIEBON ay IMTOPHH, BEIOUPAs ONTUMAJIbHYIO (hOpMY MpeICTaBICHUS
U BU3YaIH3aIlIH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JEATEIHLHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOr0 YYaCTHHKA KOMaHJIbl B OOLIMH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEJEHUE B PA3IMYHBIX CHUTYyalUsX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBaTh €ro, Opate Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBATh (POPMUPOBAHUIO U TPOSIBIICHUIO SPYAULIUHU B 001aCTH (PU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIN HHTELIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporecce 4OCTHXEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero oopa3oBaHus y 0oOydaroIIUXCsl COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHHUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OIMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTMD)KEHUIO LEJIM U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YUUTBIBATh €T0 NP OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIICHUS C JPYTHMMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTHUHBI MHMpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOIHH, B IPAKTHYECKON
JNeATeILHOCTH JIFOIEH;

YUUTHIBaTh TPAHUIBl NMPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepHuaibHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBINH DJIEKTPUUECKHUM 3aps] NpPU PELIECHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JBUKEHHE [0 OKPY>KHOCTHU, MHEPLUs, B3auMoielicTBre Tel, uddy3us, OpoyHOBCKOE IBUKEHHE,
CTpOEHHE KUIKOCTEH M TBEPIBIX TeJl, U3MEHEHHE 00bEMa Tell IPHU HarpeBaHUU (OXJIAXKIACHHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alUs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, NOBBILIEHHE JABJICHMS ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM COCYAE, CBA3b
MEXIy MapaMeTpaMy COCTOSHHUS ra3a B HM30IpoLeccax, 3JIEKTpU3alus Tejl, B3auMoJeicTBue
3apsilI0B;



OINKCBIBATH MEXAHUYECKOE JIBUKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
NyTh, TIEpEMEIICHHEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHjla, UMITYJIbC Teja, KMHETHYeCKas
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (U3NYECKUN CMBICI UCIIOIb3YEMBIX BEJIMUMH, UX 0003HAaYEeHUs
U €IUHMIIBI, HAXOIUTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYI (PU3MUECKYIO BEIMUYUHY C IPYTHMHU
BEJIINYMHAMU;

ONHKCHIBATh W3yUCHHBIC TEIUIOBBIE CBOWCTBA TEM M TEIUIOBBIC SBJICHUS, HCIIONB3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TEeMIlepaTrypa, CpelHsAs KHUHeTHYecKas SHeprus
XA0THUYECKOT0 JBM)KEHUSI MOJIEKYJ, CpPEJIHEKBAaJpaTH4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprusi, padora rasza, KOd(QQUIMEHT MOJE3HOTO JEHCTBUSA TEIUIOBOTO
JIBUTATEIS; IPU OTMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UYECKHI CMBICI UCIIOIb3yEeMbIX BEITUYHH,
uxX OOO3HAYEHMsS M EIUHHULBL, HAXOAUTH (OPMYJbI, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYHMHY C JPyTUMU BEJIUUMHAM;

OIKCHIBATh M3YYCHHBIC JJCKTPUYECKHE CBOIMCTBA BEIIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYMH, UX O0003HAu€HUs M EAMHULBL
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLIMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUUECKOW PHEPIUu, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMI CYNEPIO3ULMH CHJI, TPUHLIUI
PaBHOIPABHS MHEPIHATBHBIX CHCTEM OTCUETA, MOJIEKYJISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW DHEPTUH TEIUIOBOTO JBIKEHHS
MOJIEKYJT ¢ aOCONIIOTHOM TeMmIlepaTypoi, MepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3aKoH KyoHa, mpy 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX yYCTPOMCTB;
pas3inyarh yciaoBUs UX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HM,

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIEAOBAHHIO (DPU3MUYECKUX SBIEHUN U IPOLIECCOB C
UCTIOIb30BAaHUEM TPSAMBIX W KOCBEHHBIX W3MEPEHWH, Tpu OTOM  (POPMYIHPOBATH
npoOeMy/3aiady v TUIIOTE3Y YUeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPE/I0KEHHOTO
000py10BaHUs, MPOBOAMTH OIBIT U (JOPMYJIUPOBATH BHIBOJIBI,

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3UUYECKUX BEIWYHMH, INPH STOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3NYECKMMHU BEIMYMHAMH C HCIIOJIb30BAaHUEM MPSMBIX
U3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3yJIbTaThl IMOJy4YEHHON
3aBUCUMOCTH (DM3MYECKHX BEITMYWH B BUE TaOIHII ¥ TpauKOB, JeTaTh BEIBOJBI 110 PE3yIbTaTaM
UCCIICIOBAHMS,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJAa MpU TMPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIF30BaHUEM M3MEPHUTEIBHBIX YCTPOHCTB U JJAOOPaTOPHOTO 000PYTOBAHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337ayll BHIOUPATh (PU3HUECKYIO
MO/JIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE IS €€ pelIeHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJIyY€HHOI'O 3HAUE€HUsS! (PU3NUECKON BEITUYHHBI;



peliath KayeCTBEHHBIC 3a/laud: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYUBYIO IETIOUKY
paccyKICHHUN C ONIOPO HAa U3YyUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3HUCCKHUC SIBIICHHMS,

HCII0JIB30BAaTh IPU PCIICHHUN y‘-IeGHbIX 3ala4 COBpCMCHHBIC I/IHCI)OpMaI_II/IOHHBIC TEXHOJIOTNU
JUIS TIOMCKA, CTPYKTYPUPOBAHHUS, WHTEPIPETAMU W TPEACTABICHUS Yy4eOHOH M HaydHO-
HOMYJISIPHON HH(DOPMALIUH, TOJYISHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATh
MOJTy4aeMy 0 HHPOPMAITHUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00bSICHEHHE TPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHMUS 10 (PU3UKE B TOBCEIHEBHOM JKU3HH [ 00ECTICUCHHSI
0€301aCHOCTH TIPU OOPAIICHUU C PUOOPAMHU U TEXHUUYESCKUMHU yCTPONUCTBAMH, I COXPAHEHUS
3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOIICH Cpee;

paboTaTh B IPYIIIE C BHIIOJTHEHHEM PA3IMYHBIX COILMATIBHBIX POJICH, IJIAHUPOBATH PabOTy
IPYIIBI, PAIMOHAIBHO PACHpPEACNIATh OOSM3aHHOCTH W IUIAHMPOBATh  JICSTEIBHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, aACKBATHO OLICHMWBATHL BKJIAJ KaXXAOTO M3 YYACTHHUKOB I'DYIIILI B
peLICHUE paccMaTpPUBaEMOM POOIICMBI.



TEMAT

NYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne ni/m HaumeHoBaHuUe pa3ieioB H TeM KosauuecTBo 4yacoB DJIeKTPOHHBIE
NMPOrpaMMbl Bcero Kontposbnbie | IlpakTtudeckue | (uudposbie)
padoThI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
Pa3znen 1. PUSUKA U METO/IbI HAYYHOI'O ITO3HAHMUSI
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 bu6mmoreka [IOK
https://m.edsoo0.ru/7f41bf72
Hroro no pazueny 2
Pazgen 2. MEXAHUKA
2.1 KunemaTtuka 5 1 bu6mmoreka [IOK
https://m.edsoo0.ru/7f41bf72
2.2 JlnHamuka 7 1 1 bubmuorexa [JOK
https://m.edso0.ru/7f41bf72
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 bubnuoreka [IOK
https://m.edso0.ru/7f41bf72
HToro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
TEOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHI 10 1 2 bubnnoreka [JOK
https://m.edso0.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 1 bubnuorexa [IOK
®Da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3znen 4. 9JIEKTPOJINHAMUKA
4.1 DneKTpocTaTHKa 10 2 bubnuorexa [IOK
https://m.edso0.ru/7f41bf72
4.2 [TocTosTHHBIN IEKTpUYECKUN TOK. TOKH B 12 1 2 bubmuorexa [JOK
pa3IMYHBIX Cperax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22

Pasnea 5.

Ha3zBanmue



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

Hrtoro
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IHOYPOYHOE IIVTAHUPOBAHUE

Ne Tema ypoka KoJsnyecTBO 4acoB Hara DJIeKTPOHHbIE
n/n Bceero Kourpoabubie | IlpakTuyeckue | H3y4yeHus | umudposbie
padoThI padoThI o0pa3oBaTte/ibHbIE
pecypcnl

1 ®du3nka — HayKa O IpUpo/Ie. 1 bubnmnoreka [HOK
HayuHnble MeTo1b1 TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlEero MUpa

2 Ponb 1 MecTo usuku B 1 bubnmnorexka HOK
(hopMHUPOBaHHH COBPEMEHHOM https://m.edsoo.ru/ff0c33e6
Hay4YHOU KapTUHBI MUPA, B
MIPAKTUYECKOU JeATEIbHOCTH JII0IeH

3 MexaHu4ecKkoe ABUKEHUE. 1 bu6mmoteka IIOK
OTHOCUTENBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508
nekenud. [lepemenienue,
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE TIpsIMONTUHEHOE 1 bubnuotexa [JOK
NBHKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE 1 bubnuotexa [JOK
NBHKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHne. Y CKopeHue 1 but6mmorexa [IOK
CBOOOTHOTO TTa/ICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuHnelinoe nBMKEHHUE. 1 bubnuotexa [JOK
JIBr>KeHHE MaTepUalbHOU TOYKHU 10 https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH

8 [TpuHIUTT OTHOCUTENBHOCTH 1 bubnuotexa [JOK
lNanunes. MHepunanbHble CUCTEMBI https://m.edsoo.ru/ffOc3be8
otcueta. [lepBbiii 3akoH HproToHA

9 Macca Tena. Cuna. [Ipunuun 1 bubnmoreka [JOK

Cynepno3uiuu cui. Bropoit 3akoH
HproTona 11 MaTepuaIbHOM TOYKU

https://m.edsoo.ru/ffOc3be8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10 Tperuii 3akon HeroTona i Bu6muotexa [JOK
MAaTepHAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8

11 3akoH BceMUpHOro TaroreHus. Cumna Bu6mmoteka [JOK
TsbkecTH. [lepBas kocMuyeckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8

13 Cuna tpenus. Koadpduument bubnnoreka [JOK
Tpenus. Cuiia CONpOTUBIICHUS TTPU https://m.edsoo.ru/ffOc3f76
JBUKCHHUH TeJa B KUJAKOCTU WIH
raze

14 [TocTynarenbHOE U BpalareabHOe bu6nunorexa LIOK
JBUKCHHE a0COTIOTHO TBEPAOTO https://m.edsoo.ru/ff0c41a6
tesa. MoMmeHT cuisl. [liieuo cuisbl.
YcioBusi paBHOBECHSI TBEPIOTO TENa

15 Nmmynbec MaTepuanbHON TOYKH, bubmuoteka [IOK
CUCTEMBI MaTEPHUAIIbHBIX TOYEK. https://m.edsoo.ru/ff0c43d6
Nmmynbe cunbl. 3aKOH COXpaHeHUs
UMITyJIbca. PeakTHBHOE JIBIYKEHUE

16 PaGoTa 1 MOIIHOCTH CHJIBL. bubnmorexa LIOK
Kunernueckas sneprus https://m.edso0.ru/ff0c4502
MaTepuaabHOi ToukH. Teopema 00
W3MECHCHUN KHHETUICCKOW dYHEPTUU

17 [ToTenunanbHas 3HEPTHUS. bu6muoreka [JOK
ITorenumanpHas SHEPTUs yIIpyro https://m.edsoo.ru/ffOc461a
ne(OpMUPOBAHHO MPYKUHBI.
[ToTennmansHas SHEpPTUs TENA
BOJIM3HM TOBEPXHOCTH 3eMITH

18 ITorennuanbHbIE U bubnunorexa LIOK

HETOTeHIMAaTbHBIC CHITBI. CBS3h
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHCHHUEM MEXaHUYSCKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHUs MEXaHWYECKOW YHEPTUH

https://m.edsoo.ru/ff0c478c



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
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https://m.edsoo.ru/ff0c4502
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https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MCHEHHEM MEXaHHMISCKOMN
SHEPTHH TeJla Ha IPUMeEpe
PACTSKEHUS PE3MHOBOTO KI'YTa»

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUsl B MEXaHUKE

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOM
Teopuu. bpOyHOBCKOE JBUKCHHE.

Judbdysus

bubnunorexka LIOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep JBUKEHUA U
B3aHMMOJICHCTBHS YaCTUI] BEIISCTBA.
Mopenu cTpoeHus ra3os,
YKUJKOCTEN U TBEPIBIX TEl

23

Macca monekyn. Konuuecto
Beulecta. [locTostHHas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u e€ usMepeHue.
[IIkana remneparyp Llenbcus

25

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AOcoiroTHas TeMIiepaTypa Kak Mmepa
CpeaHel KHHETUYECKON dHEPTUU
JIBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc511e

27

3axon /lanpToHa. ['a30BbIe 3aKOHBI

28

JlaGopatopHnas pabora
«HccnenoBanne 3aBUCUMOCTH
MEXy napaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO Ta3ay

29

H3onporieccel B naeanbHOM rase u
uX rpaduyueckoe NpeacTaBIeHUe

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



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MEHEHUSL.
KonnyecTBo TemioTs v padora.
BnyTtpeHnHss sHeprus
OJIHOATOMHOI'0 HJICAJIBHOTO Ta3a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5952

31 Buns! Temonepenaumn bubmmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32 VY nenbpHas TEII0EMKOCTh BEIICCTBA. bubnnorexa [{OK
KonuyecTBo TemnoTsl npu https://m.edsoo.ru/ff0c5c36
Terionepenade. AanadaTHbIA
porece

33 [IepBbIit 3aKOH TEPMOAMHAMUKHU U bubmmoreka [JOK
€ro MPUMEHEHHUE K U30Mpoueccam https://m.edsoo.ru/ff0c5efc

34 HeobOpatumocThb mporeccoB B bubnnoreka [JOK
npupoze. Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU

35 [Tpunun nevicreus u KT/ bubmmoteka IIOK
TEIUIOBOW MaIIUHbI https://m.edsoo.ru/ff0c600a

36 [uka Kapnuo u ero KIT/{

37 DKosornyeckre npoodaemMbl
TEIUIODHEPTEeTHKHI

38 Oo6o0maromuit ypok bubmuoreka [IOK
«Monexynspnas pusuka. OCHOBBI https://m.edso0.ru/ff0c6938
TEPMOIMHAMHUKI

39 KonTponbHas padboTa 1mo Teme bubmmoreka [JOK
«MonexynsipHas ¢puznuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHIKIY

40 [TapooGpazoBaHue U KOHACHCAIHS. bubnuoreka [IOK
Hcnapenue u KuIeHue https://m.edso0.ru/ff0c63b6

41 AOcoII0THAS 1 OTHOCHUTEIIbHAS but6mmorekxa [IOK

BJI&YKHOCTb BO3yXa. HachlleHHbIN
nap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5952
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
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

42

TBépnoe Teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONHS
CBOWCTB KpHUCTAILIOB. Kuakue
kpuctaysl. CoBpeMEHHbIE
MaTepuaibl

bubnunorexa LIOK
https://m.edsoo.ru/ffOc65f0

43 [InaBneHue U KpuCTaIU3AIHA. bub6nmoreka [IOK
VY nenpHas TEIoTa IIaBICHU. https://m.edsoo.ru/ff0c6708
CyOnumarus

44 YpaBHEHHE TEIJIOBOTO OamaHca bubmmoreka [JOK

https://m.edsoo0.ru/ff0c6820

45 DnekTpu3anus Tei. DIeKTPUIeCKUN bubmmoreka [JOK
3apsj. J{Ba BUlia 3JEKTPUYECKUX https://m.edsoo.ru/ffOc6bcc
3aps0B

46 [IpoBOAHMKH, TUATIEKTPUKH U bubmmoreka [JOK
MOJIYIIPOBOIHUKU. 3aKOH https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs IINEKTPUIECKOTO 3apsiaa

47 BsaumonericTeue 3apsioB. 3aK0OH bubmuoteka [IOK
Kynona. TodyeuHslil aneKkTpu4ecKuii https://m.edsoo.ru/ffOc6ce4
3aps

48 Hamnpsok€HHOCTE AIEKTPHYECKOTO bubmuoreka [IOK
noss. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0c6df2
BJIEKTPUYECKUX MoJen. JInnun
HaIpPsHKEHHOCTH

49 Pabota cwit anexkTpocTaTHaecKkoro bubnuotexa [JOK
nons. [lorenuuan. PazHocts https://m.edso00.ru/ff0c6f00
MTOTCHIINAJIOB

50 IIpoBOOHMKY M TUANEKTPUKH B bubmuorexa [IOK
3JIEKTPOCTATUYECKOM IIOJIE. https://m.edsoo.ru/ff0c7018
JlypnekTpudeckasi MPOHUIIAEMOCTh

51 OnekrpoémkocTs. KoHmeHncarop bubnuotexa [JOK

https://m.edso00.ru/ff0c7126
52 DNEeKTPOEMKOCTD IMJIOCKOTO bubnmoreka [JOK

KOHJIEHCATOpa. JHEeprus
3apsKEHHOT0 KOHJIEHCATOpa

https://m.edsoo.ru/ff0c72c0



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

53

Jlaboparopuas pabota "U3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAILHOTO
amnmnapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aluTa.
3azemiIeHHE HIIEKTPOIPUOOPOB

55

DNEeKTPUYECKHUM TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspxenue.
Conporusnenue. 3akon Oma jist
y4acTKa 11U

56

[TocnenoBarenbpHOE, TAPATIIEIBHOE,
CMEIIAHHOE COCTUHCHHE
MpoBOAHUKOB. JIaboparopHas
pabota «/3y4yeHne cMEIIaHHOTO
COEMHEHUS PE3UCTOPOBY

bubnunoreka LIOK
https://m.edsoo.ru/ffOc74f0

57

PaGota u moutHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

bubnmorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJIHOM
(3aMKHYTOM) 2JIEKTPUYECKOM LIEMH.
Kopotkoe 3aMbIkanue.
JlaGopatopnas pabora «M3mepenue
OJIC ucTOYHMKA TOKA U €TO
BHYTPEHHETO CONIPOTUBIICHUSI»

bubmunoreka IIOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAas TPOBOIMMOCTh
TBEPABIX METAJNIOB. 3aBUCUMOCTD
COIPOTHUBIICHUS] METAJIIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTh

60

DIEeKTPUUYECKHI TOK B BaKyyMe.
CBOMCTBA JIEKTPOHHBIX TYYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAS
Y IIPUMECHAs IPOBOUMOCTb.

bubnunoreka LIOK
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

CaoiicTBa p—Nn-miepexoa.
[TosrynipoBOIHUKOBBIE IPUOOPHI

62 DNEeKTPUYECKHUI TOK B pacTBOpax U 1 bubmmoreka [JOK
paciuiaBax 3JIEKTPOJIUTOB. https://m.edsoo.ru/ff0c82ba
DNEKTPOIUTUYECKAS AUCCOLUALIMS.

DJIEKTPOJIN3

63 DNEeKTpUYECKUM TOK B raszax. 1 bubmmoreka [JOK
CamocTrosTenbHbIN 1 https://m.edsoo.ru/ffOc84ae
HECAMOCTOSTENBHBIN pa3psl.

Monnus. [nazma

64 DneKkTpuyecKue mpuodopsl U 1 bubmmoreka [JOK
YCTPOMCTBA U UX IPAKTUYECKOE https://m.edsoo.ru/ff0c86fc
npuMenenue. [IpaBuna TeXHUKH
0€30MacHOCTH

65 O6o06mmaromuii ypok 1 bubmmoreka [JOK
«DNEKTPOIUHAMHUKA» https://m.edsoo.ru/ffOc88be

66 KonTponbHas padboTa 1mo Teme 1 bubmmoreka [JOK
«Qnekrpocraruka. [TocTosHHBIH https://m.edsoo.ru/ff0c8a8a
3JeKTpudecKkuii ToK. Toku B
Pa3IUYHBIX Cpesiax»

67 PezepBubiii ypok. KonTposibHas 1 bubnuotexa [JOK
pabota o Teme https://m.edsoo.ru/ff0c8c56
"DnekTpoauHamuka'

68 PesepBHEIi ypok. O6oOIIaromumii 1 bubmmoreka [JOK
ypok no teMaMm 10 kinacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






