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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no ¢usrke 6a30BOTO YPOBHSI HAa YPOBHE CpeHETO 00IIero oopa-
30BaHUs pa3paboTaHa HA OCHOBE MOJOXKEHUH U TpeOOBaHUMU K pe3yJbTaTaM OCBOE-
HUSI OCHOBHOM 00Opa3zoBaTenbHOM nporpammsl, npeactaBieHHsix B GI'OC COO, a
Takke ¢ yd4€ToM denepanbHOil padodeil mporpaMMbl BOCTIUTAHUSI M KOHIICTIIUU
npenojaBanus yueOHoro npenMera «Pusnka» B 00pa30BaTEeNIbHBIX OpPraHu3alsax
Poccuiickoit denepannu, pean3yromX OCHOBHbIE 00pa3oBaTeNbHbIE MPOTpaM-
MBI.

Copepxanue mporpaMmbl o (pU3MKE HaAmpaBieHO Ha (GOPMUpPOBAHUE eCTe-
CTBEHHO-HAY4YHOU KapTHHBI MUpa oOyvarouuxcs 10—11 kimaccoB npu o0ydeHUn ux
¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESTEIBHOCTHOIO MOJXO[A.
[Iporpamma no ¢usuke coorBeTcTBYeT TpeboBanusiM GPI'OC COO k mianupye-
MBIM JIMYHOCTHBIM, MPEAMETHBIM W METalpeAMETHBIM pe3ysibTataM oOydeHHus, a
TaK)K€ YUUTHIBAET HEOOXOAMMOCTDh PeaM3alMU MEXIIPEIMETHBIX CBS3eH (PU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Hell onpenensitorcss OCHOBHBIE
e u3ydeHust GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHusl, MIaHUPyeMbIe
pE3yNbTaThl OCBOEHUS Kypca (DM3UKU: JTUYHOCTHBIE, METANpPEIMETHBIE, TIPEIMET-
HbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pU3nKu Ha 0a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl 10 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOydeHuUs.

®duzrka Kak Hayka 0 HauOosiee OOIIUX 3aKOHAX MPHUPOJIbI, BHICTyNAsl B Kave-
CTBE Y4€OHOIr0 IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3Ha-
HUK 00 okpyxkarorem mupe. IIKompHBIN Kypc QU3NKH — CHCTEMOOOpa3yromui
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JIeKaT B OCHOBE MPOIECCOB U SIBICHUM, U3y4aeMbIX XHUMHEH, Ouonoruei, ¢puzmnde-
ckoit reorpadueit u actpoHoMueid. Mcnonap30BaHne U aKTUBHOE MPUMEHEHHE (u-
3MYECKUX 3HAHUI ONpeeNsieT XapakTep U pa3BUTUE Pa3HOOOPa3HBIX TEXHOJIOTHM
B c(pepe IHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, MOJTyYEHHUS] HOBBIX MaTepH-
aJoB C 3aJlaHHBIMM CBOWCTBaAMHU U Jpyrux. M3yuenue (pU3UKU BHOCUT OCHOBHOM
BKJIaJ] B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa OOYydaIOIIUXCS, B
dbopMupoBaHNE YMEHHUN MPUMEHSITh HAYYHBIN METO] TTO3HAHUS MPHU BHITIOJHEHUN
UMU y4€OHBIX UCCIIETOBAHMIM.

B ocHOByY kypca Qu3uku J1js ypoBHSI CpeHEro o0iero oopa3oBaHus Moyio-
KEH pAll e, KOTOpble MOXKHO pacCMaTpUBAaTh KaK MPUHLUIBI €0 MOCTPOEHHUS.

Hoesa yenocmuocmu. B cOOTBETCTBUU C HEMl Kypc SIBISETCS JIOTMYECKH 3a-
BEpIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX Pa3lesoB (PU3UKH, BKIIFOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (PU3HKHU.



Hoes cenepanuzayuu. B cOOTBETCTBHM C HEl MaTepuan Kypca GU3HKU 00b-
eAMHEH BOKPYT (u3nueckux Teopuid. Beaymum B Kypce siBnsieTcs GOpMHpPOBaHUE
MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEIIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanuzaius npeanojaraeT UCIOIb30BaHUE T'y-
MaHUTapHOrO MOTEHLHUaNa (U3NUECKON HAyKH, OCMBICICHUE CBA3U PA3BUTUA (PU-
3MKH C pa3BUTHEM OOLIECTBA, a TAKXXE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaownoii nanpasirennocmu. Kypc Qu3nKud mpeanojaraetT 3HaAKOM-
CTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHMUYECKUX MPUTIOKEHUN U3YUEH-
HBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peaanu3yeTcsi IOCPEICTBOM BBEJCHUS AJIEMEHTOB COAEP-
KaHUS, TOCBAUIEHHBIX SKOJIOTHYECKUM MPOOIIeMaM COBPEMEHHOCTH, KOTOPhIE CBS-
3aHbI C Pa3BUTHUEM TEXHUKU M TEXHOJOTHUH, a Takke 00CYXJIeHUs MpoOJIeM paruo-
HAJIBHOTO MPUPOIOTOIB30BAHUS U IKOJIOTUUECKON O€30MaCHOCTH.

Crep:KHEBBIMM 3JI€eMEHTaMU Kypca GU3UKU Ha YPOBHE CpeIHEro ooiiero o00-
pa3zoBaHus SBISAIOTCA ¢u3nueckue Teopun ((opmupoBaHHEe NpPENCTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IIPUHLIMIIOB B COBPEMEHHBIX IPEICTABICHUAX O IPUPOAE, IPAHULIAX PUMEHUMO-
CTH TEOPHl, ISl OMMCAHUs €CTECTBEHHO-HAYYHBIX SIBIICHUU U MPOLIECCOB).

OCHOBHBIMHU LIENISIMHA U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHUe HHTEpeca U CTPEMIICHHS O0yUYaIOIIUXCS K HAYYHOMY H3Y-
YEHUIO MPUPOJIbI, PA3BUTHE UX MUHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCO0-
HOCTECH;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUS U (HOPMUPOBAHHUE
MCCIIEIOBATEIBCKOTO OTHOLLICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (opMHpOBaHNE HAYYHOI'O MHUPOBO33PEHMs KaK pe3yJbTaTa M3Y4eHHUs OcC-
HOB CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

e (dopMHpOBaHNE YMEHHH OOBSCHSITH SBJICHUS C UCIIOJIb30BaHUEM (hu3mnue-
CKMX 3HAHUU U Hay4YHBIX I0KA3aTEJIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O POJU (U3MKHU IS Pa3BUTUS APYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTH .

Joctrxenue 3TUX Lened o0ecreuynBaeTcs pelIeHUEM CIEIYIOUMX 3a4ad B

nporecce U3yyeHus Kypca (U3MKHU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TMPHUOOPETEHHE CHUCTEMBI 3HAHUU 00 OOMMX (U3MUECKHX 3aKOHOMEPHO-
CTSX, 3aKOHAX, TEOPHUSAX, BKJIIOYas MEXaHHUKY, MOJEKYJSIPHYIO (PU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PHU3UKH;

e (opmupoBaHHE yMEHUH NPUMEHATh TEOPETUUECKHUE 3HAHUS ISl OOBSICHE-
HUs (PU3MYECKUX SBICHHUM B MPUPOJE U JUJI NPUHATHS MPAKTUYECKUX pe-
IICHUN B TOBCEIHEBHOM KU3HHU;



e OCBOEHHME CIOCOOOB PEIICHMS Pa3IMYHbIX 3a/1ad C SIBHO 3aJlaHHON (hU3U-
YEeCKOM MOJIENbI0, 3a/1a4, MOJIPa3yMEBAIOIIUX CAMOCTOSATEILHOE CO3/1aHHE
dbu3nUecKor MOJIeH, aJICKBATHOM YCIOBUAM 3a/1auu;

e TMOHMMaHUE (UUYECKUX OCHOB W NPHUHIUIIOB ACHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEIACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUU JJIsl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ha uzydenne ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE CPEHETO 00111eT0 00pa-

3oBaHusi oTBoaUTCS 136 yacoB: B 10 kinacce — 68 yacoB (2 yaca B Hegento), B 11
Kiacce — 68 yacoB (2 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usnka — Hayka o npupoje. HayuHnble METOIbI TO3HAHUS OKPYKAIOIIETO MU-
pa. Posib 3KCIIlEpuMEHTa U TEOPUU B IPOLIECCE NMO3HAHUSA MPUPOIBI. DKCIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MYECKUX SIBIEHUM M TpoueccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecto Quszuku B GOpMUpPOBAaHUM COBPEMEHHON HayudyHON KapTHHbI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnHanoroBsie ¥ HU(PPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIC JAT-
YUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpSIMOJIMHEHHOE BHKeHue. | paduku 3a-
BUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U NEPEMELICHUS] MaTEpHUab-
HOU TOYKHU OT BPEMEHH.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuposmmueitHoe nBuxeHue. J[BUKEHHUE MaTEpUAIBHOW TOYKH MO OKPYKHO-
CTU C MOCTOSHHOM IO MOJIYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs CKO-
pocTs. Ilepnon u yacrora oOpaienus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHnueckne yCTpOMCTBA W NMPAKTUYECKOE NMPUMEHEHHUE: CIUAOMETD, ABU-
YKEHHE CHApAJI0B, LICIHbIE U PEMEHHBIE IEPEIAYN.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmronenue nukeHus teia, OpOLUIEHHOTO MO YIJIOM K TOPU3OHTY U FOpU-
30HTAJIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanne COOTHOLICHUS MEXAY MYTSIMHU, NPOHJCHHBIMU TEJIOM 3a IO-
CJIEIOBATEIIbHBIE PABHBIE MPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUKE-
HUM C HAYaJIbHOW CKOPOCTHIO, PAaBHOW HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun orHocurenvHOocTH [anmunes. Ilepsbiii 3akoH Hprorona. Muepuu-
aJIbHBIC CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BceMupHoro TtiaroteHus. Cumna Tsbkectd. IlepBas kocMuueckasl CKo-
POCTb.

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

Tpenue. Buasl TpeHus (mokos, CKoJbkeHusl, kaueHus ). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuila TpeHus nokosi. KoadgduuueHt tpeHus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpaniaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CUJIBl OTHOCUTENBHO OCH BpalleHus. [lneqo cunbl. YcimoBus paBHO-
BECHUS TBEPJIOTO TENA.

TexHudyeckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOJUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



NccenenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAKOIIMX B IMPYKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue ycinoBui paBHOBECHs TBEPAOTO Teja, UMEIOIIEr0 OCh Bpallle-
HUSL.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

Nmnynbc MatepuaabHOM TOUKH (Tea), CUCTEMbl MAaTEPUATIbHBIX TOYEK. M-
IyJIbC CWJIBI U U3MEHEHHUE HMMITYJIbCA TeNla. 3aKOH COXPAaHEHUsS UMITyibca. Peak-
TUBHOE JIBUKCHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi MarepuainbHoil Touku. Teopema 00 M3MEHEHUU KU-
HETUYECKOU SHEPTUH.

[HoTenuuanbuas sueprusi. [loTeHmanbHas sHeprus ynpyro nepopmupoBaH-
HOM npyxkubbl. [loTeHManbHas sHeprus Tenaa BOJIU3M MOBEPXHOCTH 3eMITH.

[loTeHnuanbHble ¥ HEMOTEHIMANbHBIE CUIbl. CBA3b pabOTHI HEMOTEHIMAI b-
HBIX CHJI C U'3MEHEHUEM MEXAaHUYECKOW YHEPTHH CUCTEMBI TEJ. 3AKOH COXPAaHECHUS
MEXaHUYECKOW SHEPTHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpoOMCTBAa M IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIED,
IIPY>KUHHBIA [TUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHUE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMOTHO HEYNPYTOro yjapa ¢ MOMOIIBIO ABYX OAMHAKOBBIX HU-
TSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOW SHepruu
TEeJa Ha IIPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3HNKa U1 TEPMOANHAMMKA

Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aMMO/ICMCTBHUS YaCTHI] BellecTBa. MoJIeu CTPOEHUS Ta30B, KUAKOCTEH U TBEP-
IBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBAa Ha OCHOBE JTHUX Mojelier. Macca u
pa3Mepsl MoJiekyi. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mopgens upeanbHOoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU HJCAbHOTO Tra3a. AOCONIOTHAs TeMImeparypa Kak mepa



CpeHEN KMHETUYECKOM DHEPIrUM TEIUIOBOrO IBWKEHUS dacTull rasza. [llkama tem-
nepatyp KenbBuna. I'azoBbie 3axkoHbl. YpaBHeHne MenaeneeBa—Knaneipona. 3a-
KOH [lanmbpToHa. M30mporecchl B ACaIbHOM ra3e ¢ HOCTOSIHHBIM KOJIMYECTBOM Be-
niectBa. ['paguueckoe mpeacTaBieHre U30MPOLIECCOB: U30TEPMa, U30X0pa, n3oda-
pa.

TexHudeckue yCcTpoWcTBa U MPaKTHUYECKOE MPUMEHEHUE: TepMOMETp, Oapo-
METP.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, Gororpaduu mMo-
JIEKYJI OPTaHUYECKUX COCTMHEHUI.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO ABUKEHUS.

Mopaens onbita HTepHa.

OnbIThI, JOKA3bIBAIOIIME CYIIECTBOBAHUE MEXMOJEKYIJSIPHOTO B3aUMOJCH-
CTBUSI.

Mogenb, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WITIOCTPUPYIOLIUE YPAaBHEHHE COCTOSHHUS HACAIBHOTO Ta3a, U30-
IIPOLIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMmonuHamuueckass cuctemMa. BHYTpeHHsII SHEPrUs TEPMOJMHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3mMeHeHus. KomnyecTBo TernoTel u paborta. BHyTpeHHss
SHEpPrus OJHOATOMHOTO MJEANbHOrO ra3a. BuIbl Teruionepenadu: TEIUIONPOBOI-
HOCTb, KOHBEKIIMS, U3JIyUYCHHE. Y IesIbHAsl TEIUIOEMKOCTh BemecTBa. KonmuecTBo
TEIUIOTHI IIPU TEIUIONEpeaaye.

[Tonsitue 06 agmabatHOM mpouiecce. [lepBriil 3akoH TepMmoauHaMuku. [Ipu-
MEHEHHE MEePBOTo 3aKOHA TEPMOJAMHAMUKH K m3omporieccaM. [ padudeckas uaTep-
npeTanus paboThl rasa.

Bropoii 3akoH Tepmonunamuk. HeoOpatumMocTh NpoLieccoB B PUPO/IE.

TemnoBbie Mmamuubl. [IpuHIUTIEL ASHCTBUS TETUTOBBIX MamuH. [IpeoOpas3oBa-
HUS HEPTUM B TEIUIOBBIX MamuHax. Koadduiment nonesHoro qeHCTBUS TEILIO-
Boi MammHbl. [{ukn KapHo u ero koadduiuueHTt noiae3Horo AeHCTBUS. DKOJIOTU-
YEeCKHE NPOOIEMbl TETUIOIHEPTE€TUKH.

TexHrnueckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUWE: NBHUIaTElb BHYT-
PEHHETO CropaHus, ObITOBOI XOJOAWIBHUK, KOHAUIIUOHED.



Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOku U3 OyTHUIKU TMOJ JEUCTBUEM CKATOTO BO3/AyXa, HarpeBaHue s¢upa B na-
TYHHOU TpYyOKe IMyTEM TpeHHUsl (BUACOAEMOHCTpALINS).

N3meneHne BHyTpeHHEH SHEPTUH (TeMIIepaTyphbl) Tejla MpH Teruionepeaye.

OnbIT 0 annabaTHOMY PaCHIMPEHUIO BO3/yXa (OMBIT C BO3AYIIHBIM OTHH-
BOM).

Mopenu napoBoil TypOWHBI, IBUTATENsE BHYTPEHHETO CTOPaHusl, pEaKTUBHOIO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaeapHON TEIUIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAs BIAXHOCTh Bo3ayxa. Hackienublii map. Y ienbpHasi TemioTa napo-
oOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHbIE Matepuansl. [lnaBnenue u xkpu-
cTaymu3anus. Y iejapHas TeruioTa riasnenus. CyOmumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCcTpolcTBa M MPAKTUYECKOE NMPUMEHEHHUE: TUTPOMETP U ICH-
XpOMETp, KaJOPUMETP, TEXHOJIOTMH MOJYYEHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM
YUCJIe HAHOMATEPUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBICHUHU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoguHaMHUKA

Tema 1. dnexkmpocmamuka

DnekTpu3auus Tena. DNeKTpuyYecKui 3apsa. J(Ba BuAa >IEKTpUUECKUX 3apsi-
n0B. 1IpOBOAHWKHN, NUANEKTPUKA W MOJYNPOBOJHUKH. 3aKOH COXPAHCHUS 3JIEK-
TPUYECKOTO 3apsja.

B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsI.
Onekrpuueckoe nojue. Hanpsok€HHOCTh aiiexkTpudeckoro nosist. [Ipunimun cynep-
MO3ULMHN JICKTPUUECKUX MOJIEH. JIMHNM HanpsKEHHOCTH JIEKTPUYECKOTO TOJIS.



Pabota cun snekrpoctatuueckoro mnossd. Ilorenuman. PazHocTs moTeHIMa-
710B. IIpOBOAHUKH U TUDIIEKTPUKH B AJIEKTPOCTATUYECKOM MoJIe. JudneKTpruieckas
ITPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckne ycTporucTBa U MPAKTUYECKOE MPUMEHEHNUE: DIIEKTPOCKOI, AJIEK-
TPOMETP, AIEKTPOCTATUUECKAs 3alUTa, 3a3EMJICHUE AIEKTPONPUOOPOB, KOHIEHCA-
TOP, KOIIMPOBAJILHBIM alnmnapar, CTpyHMHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMBNEKTPUKH B AIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOWAAY IJia-
CTHUH, PACCTOSIHUS MEXKI1Y HUMHU U TUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenune 31eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DJIEKTPUUYECKUM TOK. YCIIOBHS CYILIECTBOBAHUS AJIEKTPUYECKOTro Toka. Mc-
TOYHHKHU TOKa. Cuna toka. [IocTosSHHBIN TOK.

Hanpsixxenne. 3akon OMma i1 yyacTka LEMH.

DIEKTPUYECKOE COMPOTUBIICHHE. Y IEIbHOE CONMPOTUBIEHUE BemiecTBa. [lo-
CJIE0BATEIIBHOE, NTApaJIJIEIbHOE, CMEIIAHHOE COCAUHEHNE TPOBOAHUKOB.

PaGota anexrpuueckoro toka. 3akon J[xoyns—JIennia. MOMHOCTE IEKTPH-
YECKOI'o TOKA.

DNEeKTpOJBWKYIIasi CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 1115 MOJHOM (3aMKHYTOM) 3neKkTpuueckoil enu. KopoTkoe 3ambIkaHue.

DNEKTPOHHAsI MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTbH COIMPOTHUB-
JICHUS METAJJIOB OT TeMIiiepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[NonynpoBoauuku. CoOCTBEHHAss U MPUMECHAS] TPOBOJAUMOCTH MOIYIIPOBO/I-
HukoB. CBoiicTBa p—N-nepexona. [lonmynpoBoHUKOBBIE TPUOOPHI.

DIIEKTPUUYECKU TOK B paCTBOPAaxX M pacruiaBax 3JIEKTPOIUTOB. DIECKTPOIUTH-
YecKas TUCCOLUAIUs. DIEKTPOIIU3.

DJIEKTpUUYECKU TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEJIbHBIN pa3-
pan. Momuus. [Lnazma.



TexHnueckne yCTpoMCTBa U MPAKTUYECKOE MPUMEHECHUE: aMIIEPMETP, BOJIbT-
METp, PEOCTaT, MUCTOYHHMKU TOKA, 3JIEKTPOHArpeBaTEIbHbIE MPUOOPHI, SJIEKTPO-
OCBETUTEIbHbBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN U0/, TEPMU-
CTOPHI U (HOTOPE3UCTOPHI, MOTYIPOBOITHUKOBBIN 1O/, rajbBaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS UUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IH MTOTIEPEYHOTO CEYEHUs U MaTepHraa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsiMoe u3MepeHne AMEKTPOABMKYIIEH criibl. KopoTkoe 3aMblkaHue rajibBa-
HUYECKOIO 3JIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIIEHUS.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomol

N3ydeHne cMenaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Ki1acce OCYIIECTBISIETCS C
y4€TOM COJIepKaTEeIbHBIX MEXKIPEIMETHBIX CBSI3€l ¢ KypcaMu MaTeMaTuKH, Ouo-
JIOTUU, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIN (aKT, TumnoTe3a, pusndeckas BeIMUNHA, 3aKOH, T€O-
pusi, HaOJIIOICHNE, SKCTIEPUMEHT, MOJICIIMPOBAHKE, MOJIENb, U3MEPECHHE.

Mamemamuxka: penieHue CUCTEMbl YpaBHECHUM, JIMHEWHAs QyHKIH, napado-
na, TunepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU: CUHYC,
KOCHHYC, TaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEK-
TOPBI U UX IPOEKIIMU HA OCH KOOPAUHAT, CIIOKEHHUE BEKTOPOB.

Buonoeusa: MexaHn4eckoe IBWKEHHE B >KMBOW mpupoze, Auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIIONEPENAUYH, TEIJIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUJKOCTEW M ra-
30B, JIEKTPUYECKUE CBOMCTBA METAJJIOB, JIEKTPOIUTAYECKAS] TUCCOIMALINS, Tallb-
BAaHUKA.

l'eoepacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.



Texnonozus: MpeoOpa3oBaHUE [BWKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, NMOJAIIMITHUKH, UCIONb30BAHUE 3aKOHA COXPAHEHUS UM-
yJibca B TEXHHUKE (pakeTa, BOAOMET U JAPYrue), ABUrareiab BHYTPEHHErO Cropa-
HUs, MapoBasi TypOUHa, OBITOBOW XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOTY-
YEeHHs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIO-
IMM, DJJIEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB, KCEPOKC,
CTPYHHBIM TPHUHTEP, 3JIEKTPOHArpeBaTEIbHbIE MPUOOPHI, ANEKTPOOCBETUTEIbHBIC
npuOOpHI, raIbBaHUKA.

IINTAHUPYEMBIE PE3VJbBTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO Tpeamera «DPu3nka» Ha ypoBHE CpeaHEero olmiero oo-
pazoBaHusi (0a30BbI yYpOBEHB) MOJDKHO OOECHEYUTH JIOCTHIKCHHE CIETYIONNX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YNbTATHl OCBOEHHUS yueOHOTO npeamera «Pu3nKa» JOJKHBI
OTpakaThb TOTOBHOCTh U CIIOCOOHOCTH OOYYarONIMXCS PYKOBOACTBOBAThCS ChOp-
MUPOBAaHHOW BHYTPEHHEHN MO3UIMEN JIMYHOCTU, CUCTEMOM LIEHHOCTHBIX OpPUEHTA-
IIUH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIMX TPaTUIIMOHHBIM
[IEHHOCTSM POCCHUIMCKOTO OOIECTBa, PACIIUPEHUE >KU3HEHHOTO OIMbITA M OIBITA
NEATEIbHOCTU B MPOLIECCE PeaN3ali OCHOBHBIX HAMPABICHUN BOCIHTATEIbHOMN
NEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE TPAJAUIMOHHBIX OOUICYEIOBEUECKUX T'YMAHUCTHUUECKUX U JIEMO-
KPAaTUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTM COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX T'PaXKJaHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3aIIlNH;

YMEHHE B3aUMOJIEMCTBOBATh C COUMAIIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
X QyHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMHUPOBAHHOCTh POCCHUHCKON Tpa)kKJTaHCKOW HICHTUYHOCTH, MATPUOTHU3-
Ma;

LIEHHOCTHOE OTHOIIEHUE K TOCYIAPCTBEHHBIM CUMBOJIAM, JTOCTHXKEHUAM POC-
CUUCKHUX YUYEHBIX B 00J1aCTU (PUBUKHU U TEXHUKH;



3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUYECKOTO ITOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSCh Ha MOPAJTbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIC B
JESTEIIbHOCTUA YYEHOTO;

OCO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOHYMBOTO OYIyIIEro;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIICHHUE K MHUPY, BKIIFOUasi 3CTCTUKY HAyYHOTO TBOPYECTBA,
npHUCyIIeTo (U3NIECKON HAyKe;

5) TPy/10BOro BOCIIUTAHUS :

UHTEpEC K pasiudyHbIM cepaM MpoPeCcCHOHATBHON ACSITCIBHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpIIIaTh OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KM3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMO0Opa30BaHUIO B 00JIacTH
(GU3HKY Ha TPOTSHKCHUU BCEH KU3HU;

6) 7K0JI0rH4ecKOro BOCIUTAHHUS:

c(hOpPMHPOBAHHOCTH IKOJIOTHYECKOW KYJIbTYPhI, OCO3HAHHE III00abHOTO Xa-
pakTepa 3KOJIOTHUECKHUX MPOOJIeM;

IUTAHKUPOBAHUE U OCYIIECTBICHUE JACHCTBUI B OKPYKAIOIICH cpejic Ha OCHOBE
3HAHMS IeJIeH YCTOWYUBOTO Pa3BUTHS YEIOBCUCCTBA,

pacIIMpeHHe OIbITa JESITSILHOCTH SKOJOTHUYECKOW HAIPaBICHHOCTH Ha OC-
HOBE MMCIOIIUXCS 3HAHUH 110 (PU3KKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(OpPMHPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO pa3BUTHS (PU3UUCCKON HAYKH;

OCO3HAHHE IICHHOCTH HAyYHOU ACATEILHOCTH, TOTOBHOCThH B IPOIECCE H3Y-
yeHUsT (U3UKH OCYIIECTBIATh MPOSKTHYIO M HCCIEA0BATEIBCKYIO JESITEIHHOCTH
MHIUBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA
ba3oBble Jornueckue aAecTBU:
CaMOCTOATEIHLHO (OPMYIHPOBATH M AKTyaIM3UPOBATH MPOOJIEMYy, paccMmart-
pUBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIIbHOCTH, 3aJaBaTh MMApaMETPbl U KPUTEPUU HX N1O-
CTHKCHMUS;
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B paccMaTpUBaeMbiX (uzuye-
CKHX SIBIICHUSIX;



pa3pabaThiBaTh IUTAH PEUICHUS TPOOJIEMBI ¢ YUETOM aHaIM3a MMEIOITUXCS
MaTepHATbHBIX M HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJUHUPOBATH U BBIMOJHATH PaOOTy B YCIOBHUSX PEAbHOTO, BUPTYAIbHO-
ro 1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HECHHBIX TIPOOIIEM.

Ba3oBble ucciienoBaTeIbCKHE TeHCTBHS

BJIQ/ICTh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMU MMOHATUSIMH B METOJaMu (Pu-
3U4YECKOU HAYKH;

BJIQ/ICTh HaBBIKAMHU YUEOHO-HUCCIIEAOBATEIIBCKOW U TTPOCKTHOM JEATEILHOCTH
B 00y1acTH (hU3UKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB PEIICHHs 3a7a4 (PU3NUECKOTO COJCPIKAHUS, MPUMCHCHUIO pPa3IMYHbIX
METOJIOB TTO3HAHUS;

BJIQJICTh BHUJAMHU JICSITCILHOCTH IO IMOJYYCHHIO HOBOTO 3HAHMS, €r0 WHTEP-
NpeTaluy, MpeoOpa30OBaHUIO H IPUMECHCHHUIO B PA3IMYHBIX YICOHBIX CUTYyAIUAX, B
TOM YHCJIE TIPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBJISITh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3a7ady, BbI-
JIBUTATh TUIIOTE3y €€ pelIeHus, HAaXOJUTh apryMEHTHI JIJIs J0KAa3aTEIbCTBA CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;

aHAIM3UPOBATH MOJYYCHHBIC B XOJ/I€ PEIICHHS 3a/1a4d pe3yIbTaThl, KpUTHYE-
CKU OILICHMBATh UX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCJIOBU-
X;

CTaBUTh U (POpMYIHUPOBATH COOCTBEHHBIE 3a7a4d B 0Opa3oBaTEeIILHOMN Jes-
TEJIBHOCTH, B TOM YUCIIE TIPU U3yUYEHUU (DU3UKH;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yYMETh TIEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 00JIACTh JKU3HEIESI-
TEIBHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJICH, TIPEIaraTh OPUTHHAIBHBIE TIOJIXO/IBI M PEIICHHUS,

CTaBUTH IPOOJIEMBI U 33J1a4H, TOMYCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ unpopmaumeii:

BJIQ/ICTh HaBBIKAMH TOJTy4YeHUs WHGOpPMAIMU (PU3NYECKOTO COACPNKAHUS M3
HMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IMOWCK, aHATIU3, CH-
CTEeMAaTH3alUI0 U WHTEPIPETANNIO HHHOPMAITMHN PA3TNIHBIX BUIOB U (HOPM TIpei-
CTaBJICHHSI,;

OIICHUBATh JIOCTOBEPHOCTH WH(OPMAITUH;

MCITOJIB30BaTh CPEACTBA MH(OOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIO-
THil B PENICHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a7a9 C



coOtoieHneM TpeOOBaHUN SPrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TMTHUEHBI, pe-
cypcocOepexeHus, TPABOBBIX U ATUYECKUX HOPM, HOPM HH(OpMAMOHHOU Oe3-
OIIaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOIO COJIEPKaHUS B Pa3IUUHbIX (popmaTax ¢ yué-
TOM Ha3HA4YeHHS WHGOpPMAIMU M IIEJIEBOM ayAUTOpUH, BHIOMpAs ONTUMAJIHHYIO
(GopMy npeacTaBICHUS U BU3yaU3aLIUH.

KomMyHnKaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBHS:

OCYIIIECTBJIATH OOIIEHNE Ha YpOoKax (DM3WKK M BO BHE-YPOUHOW JEATEIHHO-
CTH,

pacro3HaBaTh MPEANOCHUIKH KOHQIUKTHBIX CUTYalluid B CMSTYaTh KOH(IUK-
ThI;

pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3pPEHUSI C HCIIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M WCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHUIYaTbHOM
paboThI;

BBIOMPATh TEMATHKy U METOIbl COBMECTHBIX JCUCTBUN C YUETOM OOIIMX MH-
TEpECOB U BO3MOXKHOCTEH KaXKI0TO WieHa KOJICKTUBA,;

HNPUHUMATH IIETTH COBMECTHOU JesITeIbHOCTH, OPraHN30BBIBATH M KOOPAUHU-
pOBaTh JIEHCTBHA MO €€ JTOCTHIKEHHIO: COCTABIIATH IUIaH JAEWCTBUH, paclpeneisiTh
pOJIH ¢ Y4€TOM MHEHHH YYaCTHUKOB, 00CYX/IaTh PE3yIbTaThl COBMECTHOW PadOTHI;

OLIEHMBATh KAa4eCTBO CBOETO BKJIaZa M Ka)X/I0TO y4aCTHHKAa KOMaHJBI B 00-
U pe3yNbTaT 1Mo pa3padoTaHHBIM KPUTEPHSIM;

Hpeasiarath HOBBIE IMPOEKTHI, OLEHUBATh UJEH C TO3UIUH HOBU3HBI, OPUTHU-
HaJIbHOCTH, MTPAKTUYECKON 3HAUNMOCTH;

OCYILECTBIISATH MO3UTUBHOE CTPATErHUECKOE MOBEACHUE B PAa3IMYHbIX CUTYa-
LUSX, TPOSBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE JeHCTBHUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIIBHOCTh B 00JacTU
GU3NKN U aCTPOHOMHH, BBISBISTH MPOOJIEMBI, CTaBUTh M (HOPMYyIUPOBATH COO-
CTBEHHbIC 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBIISITh IUIAH PEUIEHUS PACUETHBIX U KaU€CTBEHHBIX 3a-
Jla4, TJIaH BBIMOJHEHUS MPAKTHYECKON paboThl C YUETOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

pacuupsTh paMKH y4eOHOIo MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUIH;

nenaTh OCO3HAHHBIN BBIOOP, apryMeHTUPOBaTh €ro, Opatb Ha cedsi OTBET-
CTBEHHOCTD 32 PEIICHUE;



OLICHMBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTH (OPMUPOBAHUIO U MPOSBICHUIO 3PYAULIMU B 001acTu Pusu-
KM, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCHTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJa/IeTh HABbIKAMM IO3HABATENIbHOM pe(dIeKCHH KaK OCO3HaHMs COBEpIlae-
MBIX JEHUCTBUNA U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedIeKCUM Ml OLEHKH CUTYallld, BIOOpa BEPHOTO
pelIeHUS;

YMETh OLIEHUBATh PUCKU U CBOCBPEMEHHO NMPUHUMATH PEHICHUS MO UX CHU-
KEHUIO;

INPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX MpPU aHAJIU3E Pe3yJIbTATOB JEs-
TEIbHOCTH;

IpUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U IOCTOMHCTBA;

INPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX MpPU aHAJIU3E Pe3yJIbTATOB JEs-
TEJIbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHOKH.

B mpouecce nocTukeHUs JIMYHOCTHBIX PE3YJIBTATOB OCBOECHUS IIPOTPAMMBI
no ¢u3MKe IJisi YPOBHS CpeaHero oOIero o0pa3oBaHus y OOYYaIOIIUXCS COBEpP-
IIEHCTBYETCS SMOIMOHANBHBIA HHTEJUIEKT, NpeJronaraoimui chopmMupoBaH-
HOCTb:

CaMOCO3HaHMs, BKIIIOYAOIIETO CIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJICTh HAINPABICHUS Pa3BUTUSI COOCTBEHHOW IMOIIMOHATIBLHOMN chephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKIIIOYAOLIET0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATH OT-
BETCTBEHHOCTH 32 CBOE ITOBEJEHUE, CIIOCOOHOCTh aallTUPOBATHCS K AIMOLIMOHAI b-
HBIM U3MEHEHUSM U MPOSBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIFOYAIOIIEH CTPEMJICHHE K JOCTHKEHUIO LIEIU U
yCIIeXy, ONITUMU3M, HUHUIIMATUBHOCThb, YMEHHUE JICMCTBOBATh UCXOAS U3 CBOUX BO3-
MO>KHOCTEH;

AMIIATUH, BKJIIOUYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSTHUE
JIPYTHX, YYUTHIBATH €TO MPHU OCYIIECTBICHUH OOIIEHUS, CITOCOOHOCTh K COUYYB-
CTBHIO U CONEPEKNBAHUIO;

COIMAIbHBIX HABBIKOB, BKIFOUAIOIINX CIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C APYTUMU JIOJIbMH, 3200TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI



K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUH CO-
BPEMEHHOW HAayYHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHO-
JIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOJEH;

YUUTBHIBATh TPAHUIIBl IPUMEHEHHSI U3YUEHHBIX (PU3NYECKUX MOJENIEH: MaTe-
puanbHasi TOUYKa, MHEPLHAIbHASI CUCTEMA OTCUETa, a0CONIOTHO TBEPJIOE TENO, UJle-
AJIbHBIN ra3, MOJEIU CTPOCHHUS Ta30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBIN JIEK-
TPUUYECKUI 3apsi MpU pelieHnH (PU3NYecKuX 3a1ay;

pacno3HaBaTh (pU3MYECKUe SBICHUS (MPOLIECChI) U OOBSACHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKNA: PABHOMEPHOE M PAaBHOYCKOPEHHOE IPSAMOJMHEHMHOE JIBUXKE-
HUE, CBOOOJHOE MAJCHUE TEJN, JABMXKEHHE MO OKPY>KHOCTH, UHEPIUS, B3aUMOJIE -
ctBue Tei, quddy3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUAKOCTEH U TBEPABIX
TEJ, U3MEHEHUEe 00bEMa TeJ MPU HAarpeBaHUU (OXJIAXKIEHUH), TETJIOBOE PABHOBE-
Ccue, HCHapeHue, KOHACHCAlMs, IUIABJICHUE, KPUCTALIA3ALMA, KUICHUE, BIIAX-
HOCTb BO3/1yXa, IOBBILICHUE JABJICHUA ra3a IIPU €r0 HarpeBaHUU B 3aKPBITOM CO-
CyJzie, CBA3b MEXKIYy IIapaMEeTpPaMU COCTOSHUSA I'a3a B U30IPOLECCaX, dJICKTPU3ALIUS
TEJ, B3AUMOJICICTBUE 3aPs0B;

OINKCHIBAaTh MEXaHUYECKOE ABM)KCHME, UCIOJb3Ys (U3NUECKUE BEIMYMHBI:
KOOpJAMHATA, IIyTh, IIEPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UM-
IIyJIbC TEJIa, KHHETUYECKash YHEPIHUsl, OTCHIMAIbHAS YHEPIUsA, MEXaHUYECKas pa-
00Ta, MeXxaHWYecKasi MOIIHOCTb; IIPU ONKCAHUU MPaBWIBHO TPAKTOBAaTh (u3HUYe-
CKUM CMBICII MCHOJb3YEMBIX BEJIUYMH, UX OOO3HAUEHUS U E€AMHMUILIbI, HAXOAUTh
(GopMybl, CBA3BIBAIONINE JAHHYIO (DU3MUECKYIO BEIMYMUHY C JIPYTUMH BEJIMYUHA-
MU,

ONMCBHIBATh U3YYECHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SABJICHUS, WC-
noJib3ys (hU3MUecKrue BEIWYMHBI: JaBICHUE rasza, TeMIepaTypa, CpeaHsIsl KUHETH-
YyecKas DHEPrus XaoTHYECKOrO IBMXKEHUS MOJIEKYJ, CPEIHEKBaapaTWU4Has CKO-
POCTh MOJIEKYJ, KOJIMYECTBO TEIIOThI, BHYTPEHHsSI SHEprusi, pabora rasza, ko3 -
(UIMEHT MOJEe3HOro JACUCTBUSA TEIJIOBOI'O JABHUraTelis; MpU OMUCAHUH MPAaBUIBHO
TPAKTOBAaTh (PU3NYECKUI CMBICI UCIIOJb3YEMbIX BEJIMYHMH, UX 0003HAUEHUS U €1U-
HUIIBI, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOLINE TaHHYIO (PU3NUYECKYIO BEIUUUHY C Y-
T'MMU BEJINYNHAM;

ONMCHIBATh U3YUYECHHBIE JIEKTPUUECKUE CBOWCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHHUS (IIPOLECCHI), UCHOJB3Yys (PU3NUECKUE BEIUYMUHBI: DJIEKTPUUECKUNA 3aps,
JJIEKTPUYECKOE II0JI€, HANPSHKEHHOCTD IOJIA, MOTEHIUAJ, Pa3HOCTh [OTCHLIMAIIOB;
IIPU ONKUCAHHUM MPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIOJIb3YEMBbIX BEJIH-



YUH, X 0003HAYEHUS U €IMHHULIBI; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE AAHHYIO
(pU3HYECKYIO BEIMYMHY C IPYTUMU BETMYUHAMU;

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI M MPUHIUIBL: 3aKOH BcemupHoro tarotenus, |, |l u Il 3axonsr HeroToHa,
3aKOH COXPAHEHHS] MEXaHUYECKOW PHEPruu, 3aKOH COXPAHEHHs] UMITYJIbCa, MPUH-
LI CYNEPHO3ULIMH CUJI, IPUHIIMI PABHONIPABUSl MHEPIHAIBbHBIX CUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, I'a30BbI€ 3aKOHBI,
CBS3b CpEeAHENl KMHETHMYECKOW PHEPruu TEIUIOBOrO JBUXKEHHUS MOJIEKYJ C abco-
JIOTHOM TeMIepaTypoil, NepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS AJIEeK-
TPUUECKOr0 3apsijia, 3akoH KylioHa, mpu 3TOM pasziuyaTh CIOBECHYIO (HOpMyu-
POBKY 3aKOHa, €r0 MaTEMaTUYECKOE BBIPAXKEHHUE U YCIIOBUS (TpaHULbl, 00JaCTH)
NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPHUHIUIBI JIEUCTBHUS MalIUH, NTPUOOPOB U TEXHUYE-
CKHUX YCTpPOMCTB; pa3inyarh YCJIOBHS UX O€30MacHOro0 HMCMOJIb30BaHUS B TOBCE-
JITHEBHOM >KU3HU;

BBITMIOJHATH SKCIEPUMEHTHI 110 UCCIEI0BAHUIO (U3UUYECKUX SIBICHUN U TMPO-
[IECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHMM, IPU 3TOM (OpMY-
JIMpOBaTh MpobiieMy/3a7jauy U TUNoTe3y y4eOHOro SKCIepUMEeHTa, coOuparh ycra-
HOBKY M3 INPEJIOKEHHOTO 000pYJOBAaHUS, IMPOBOJAUTH ONBIT M (HOPMYJIHPOBAThH
BBIBO/JIbI;

OCYILECTBIISATH MPsIMbIE U KOCBEHHbIE NU3MEPEHUS (PU3NUECKUX BEIUUYUH, IIPU
ATOM BbIOMpATh ONTUMAIBHBIN CIIOCOO U3MEPEHUS U UCIOIb30BaTh U3BECTHBIE Me-
TOJIbI OLIEHKH TTOTPEIIHOCTEN U3MEPEHUI;

UCCIIEZIOBATh 3aBUCHMOCTH MEXAY (PU3NUECKUMH BEIMYMHAMU C HCIOJIbB30-
BaHUEM MPSMbIX U3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIWYUH B BHUJAE TaOIUIl U
rpauKoB, AeaTh BBIBOBI IO Pe3yJibTaTaM UCCIIEIOBAHNUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro 3KCHEPUMEHTa, yueOHO-UCCIIEeI0BATEILCKON U MPOEKTHOM jes-
TEJIbHOCTH C MCTIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPONUCTB U JJaOOpaTOpHOIro 00o-
pYJIOBaHUS;

pemarh pacy€THhIE 3aJ1a4M C SIBHO 33JJaHHOMN (PU3MUYECKON MOJIEBIO, UCIIOJb-
3ys (hU3MUecKHe 3aKOHBI M MPUHLHUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/la4l BbIOU-
paTth (PU3NYECKYIO MOJEIb, BBIACTATh (U3NUECKUE BEIMYUHBI U POPMYJIIbI, HEOO-
XOAUMBIE Uil €€ pelIeHMs], IPOBOJIUTh PAacu€Thl U OLEHUBATH PEATHOCTh IONY-
YEeHHOT'0 3HAYECHUs (PU3HUECKON BEJINYUHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PacCyKJIEHUU C OMOPO Ha M3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PHU-
3UYECKHE SIBICHHUS;



MCIIOJIb30BaTh MPU PEIICHUH Y4eOHBIX 3a/lad COBPEMEHHbIE MH(POpPMAaLUOH-
HBIC TEXHOJIOTUM I IIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U NIpEICTaBIIC-
HUs y4eOHOM M HAy4HO-TIOMYJSIPHOM MH(POpPMALMH, MOTYYEHHOW M3 pa3iudHbIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

IPUBOJUTH MPUMEPHI BKJIAZa POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIET0 MUPA, B PA3BUTHE TEXHU-
KA ¥ TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
it o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUuu ¢ TPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAaMU, JIJIsl COXPAHEHUS 37I0POBbS M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIECH Cpele;

paboTaTh B TPYyMIE C BHIIOJHEHUEM PAa3IMYHbIX COLUATBHBIX POJeH, MIaHu-
poBaTh pabOTy rpyMIbl, pallMOHAIILHO pacipenensiTh 00s13aHHOCTH U TUIAHUPOBATH
JEATENIbHOCTh B HECTAHIAPTHBIX CUTYalUsAX, aleKBATHO OLICHUBATH BKJIAJ KaXKI0-
r0 U3 YYaCTHUKOB TPYIIIBI B pEIICHUE pacCMaTpUBAEMO TPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METOIbl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperartHble cocTosiHMS BemecTBa. Pa3o- 5 bubnuorexa [IOK
' BBIE MIEPEXOIbI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue A op
n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
®usuka — Hayka o npupoje. Hayu-
1 HBIE METOJIbI H}:)I;HaHI/II;I (le afquero 1 brmmorexa [OK
pyaiom https://m.edsoo.ru/ff0c32e2
MHpa
Ponb u mecto ¢usuku B hopmMupoBa-
5 HHUH COBPEMEHHOM HAyYHOU KapTUHBI 1 bubnuoreka [IOK
MHpA, B IPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/ff0c33e6
monei
Mexannueckoe asmxenue. OTHOCH-
3 TEJIBHOCTh MEXaHUYECKOTO JIBUKEHUS 1 Bubmmorexa [IOK
' https://m.edsoo.ru/ff0c3508
[lepemerienue, CKOPOCTh, YCKOPEHUE
4 PaBHOMEpHOE NpAMOJIMHEITHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majieHne. Y CKOopeHue CBO- 1 bubmuoreka [JOK
00HOTO MajieHus https://m.edsoo.ru/ff0c39cc
Kpuponmneiinoe neuxenue. J[pmxe-
7 Hllze MaTepuaTbHON TOUKHU HOI([)I( K 1 Bu6mmorexa LIOK
P 24 https://m.edsoo.ru/ff0c3ada
HOCTH
8 [IpuHuyn oTHOCHUTENBHOCTH [ anunes. 1 bubnuorexa [IOK

I/IHepLII/IaJ'ILHLIC CUCTCMBI OTCUCTA.

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c3be8

Ilepssbiii 3ak0oH HproToHa

Macca Tena. Cuna. [lpunnun cynep-

9 no3uiuu cui. Bropoii 3akon HetoToHa bubmorera [JOK
- ToP https://m.edsoo.ru/ff0c3be8
JUTSI MATEPUAIBHON TOYKHU

10 Tpernii 3akoH HproTOHA 11151 MaTepu- bubnuorexa [JOK
AJBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. IlepBast kocmuueckast bubmorexa HOK

- HeP https://m.edso0.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec te- bubmuorexa [JOK
na https://m.edsoo.ru/ff0c3e18
Cuna tpeaus. KoadduimenT tpenusi.

13 Cuna czn OTI/IBJIe}(IbI/I(l;)I pu ,I[BI/IE(GHI/II/I bubmmorexa LOK

P P https://m.edso0.ru/ff0c3f76
TeJa B )KUJAKOCTH HIIU Ta3e
[ToctymarensHOE U BpaIaTebHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO TeJa. bu6mmoreka [JOK
MowmenT cuisl. [lnedo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHS TBEPIOTO Teja
Nmnynbc maTepuanbHOM TOUKH, CU-

15 CTE€MBbI MaTEpUANIbHBIX TOUeK. M- bubnunoreka [JOK
IIyJIbC CHJIBL. 3aKOH COXPaHEHUS UM- https://m.edsoo.ru/ff0c43d6
nynsca. PeakTuBHOE IBIKEHUE
PaboTa u momHOCTS cuibl. Kunetuue-

16 CKasl SHEprusi MaTepuaibHOU TOUKH. bubnunoreka [JOK
Teopema 06 u3mMeHeHUH https://m.edsoo.ru/ff0c4502
KHUHETHYECKOI SHEPTrUu

17 [lorenunansHas sueprus. [loTeHuu- bu6nmoreka [JOK

aJIbHas SHEPTHUs YIPYyro aeGpopMHupo-

https://m.edsoo.ru/ff0c461a
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BAHHOW NpyXuHBL. [loTeHImanbHas
SHEPrUs Tesia BOIU3U MOBEPXHOCTH
3emiun

18

[ToTeHnmansHbIe ¥ HENOTEHINATBLHBIE
cuiibl. CBSA3b pabOTHI HEMTOTEHITH AT b-
HBIX CHJI C U3MEHEHHEM MEXaHHYeCKOU
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpaHEHHS MEXaHUYECKOH dHEPTHU

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

19

JlabopaTtopHas pabota «Mccnenosa-
HHEC CBA3U pa6OTI)I CHJIbI C UBMCHCHU-
€M MEXaHUYEeCKOM SHEPTHH TeJla Ha
MIpUMEPE PACTHKEHUS PE3HHOBOTO
KTyTa»

20

KonTtponsHas padota o teme «Kune-
MaTuka. JluHamuka. 3aKOHbI COXpaHe-
HUS B MEXaHUKE»

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOH Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep ABMKEHHUS U B3aUMOJICH-
CTBHS YacTHI] BelecTsa. Moaenu
CTPOCHHMS Ia30B, KUJIKOCTEH U TBEP-
JBIX T

23

Macca monexyn. Konnuectso Bemie-
ctBa. [locrostnHas ABoraznpo

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp
Lenbcus



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

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25
ypaBuenue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEN KUHETUYECKON SHEPIUU JBU- bubnuorexa [JOK
JKEHHS MOJIEKYN. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHas paborta «lccnenosa-
28 HUE 3aBUCHMOCTH MEXIy TapameTpa-
MU COCTOSTHUS Pa3pEKESHHOTO Ta3ay
29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo0.ru/ff0c570e
BuyTpeHHss sHeprusi TepMOAUHAMU-
YEeCKOM CHCTEMBI U CIIOCOOBI €€ n3Me-
30 HeHus. KonmyecTBo TEMIOTH 1 Bubmmorexa [IOK
' https://m.edsoo.ru/ff0c5952
pabora. BuyTpenHnsist sneprus
OJIHOATOMHOTO HJICAJIbHOTO Ta3a
31 Buas! Teronepenaun bubmmorexa [TOK
A e https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTh BEIIECTBA.
32 KonudecTBo TEMIOTHI pu Terionepe- bubmmorexa [IOK
. p p https://m.edsoo.ru/ff0c5c36
naude. AnuabaTHbIN IpoIece
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpoleccaM https://m.edsoo.ru/ff0c5efc
34 HeoOGpatumocTs npoieccoB B Ipupo- bubnuoreka [IOK
ne. Bropoii 3ak0H TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Ipunuun neiictus u KI1JI rennosoit bu6nmoreka [JOK

MalllnHbI

https://m.edsoo.ru/ff0c600a



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

36

uxn Kapuo u ero KII[

DKosoruyeckue mpooIeMbl

37
TETUIOIHEPTETHKHI
38 O6o06maromuii ypok «MoJteKyispHas bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponsnas pabora no teme «Moie-
39 KynsipHas ¢puznka. OCHOBBI bubnuotexa LIOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue 1 KOHJIEHCAITHSI. bubnuoreka [IOK
Hcnapenue u KureHne https://m.edsoo.ru/ff0c63b6
41 AOcCoOTHAs U OTHOCHTEIIbHAS BIIaXK- bu6moreka [IOK
HOCTh BO3/1yxa. HackleHHbli map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannuueckue u
amopdHbIe Tena. AHU30TPOIIHS bubnuoreka [IOK
42 -
CBOMCTB KpHUCTaLIOB. KUJIKUe Kpu- https://m.edsoo.ru/ff0c65f0
ctayibl. CoBpeMEHHbIE MaTepUaIIbI
[1naBneHue u KpUCTAUIU3ALIMSL.
43 VY aenpHas TEIIOTA MJIABICHUS bubmmorexa [TOK
s ' https://m.edsoo.ru/ff0c6708
CyOnumariust
bubmuoreka [JOK
44 YpaBHEHHE TEIJIOBOro OajaHca httos://m.edsoo.ru/ff0c6820
DnekTpu3anus Tei. DNeKTPUIECKUI
45 3apsa. JIBa BUaa SJEKTPUYECKUX 3apsi bubmmorexa [JOK
DA a P P https://m.edsoo.ru/ff0c6bcc
JI0B
[TpoBOTHUKH, AUANEKTPUKH U TIOTY-
46 1 p0130 HHI/IKI/I 3I[a1<0H COI))( AQHEHUS 3?1131(— bubmmorexa [IOK
POBOX ) P https://m.edsoo.ru/ffO0c6bcc
TPUUECKOTO 3apsijia
47 B3aumopnelicteue 3apsanoB. 3akoH Ky- bubnuorexa [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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

J0Ha. ToyeuHbIN MIEKTPUUECKUI
3apsn

https://m.edsoo.ru/ff0c6ced

48

Hanpssk€HHOCTB IEKTPUYECKOTrO 110-
as1. [IpuHIUI Cynepno3uuym dJIeKTpu-
YecKUXx noJieil. JInauum
HaNPsKEHHOCTH

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c6df2

49

PaboTa cui 27eKTpoCTaTHYECKOro Mo-
4. [Horenmuan. Pa3zHocTts
IIOTCHITNAJIOB

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6f00

50

[IpoBOAHMKY M AUDIEKTPUKH B DIICK-
TPOCTaTUYECKOM TIOJIE.
JlusnekTpuyeckast IpOHUIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DnekTpoéMKocTh. Konaencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DneKTPOEMKOCTH MIIOCKOTO KOHJIEHCa-
TOpa. DHeprus 3apsHKEHHOTO KOHIEH-
caTtopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnas pabdorta "M3mepenue
3IEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpuHIMI 1ecTBUS U TPIMEHEHNE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO aIl-
napara, CTpyHHOTO IpUHTEpA.
DreKTpocTaTHUecKas 3alluTa.
3azeMJIeHHE HIEKTPOIPUOOPOB

55

DNEeKTPUYECKUN TOK, YCIIOBHS €TI0 CY-
mectBoBaHus. IlocTosHHEBIA TOK. CHuna
toka. Hanpsbxenue. ConpoTuBieHue.
3akoH Oma Juist y4acTka 1enu



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

56

[MocnenoBarenbHOE, MapaliebHOE,
CMEIIIaHHOE COCTMHCHHE TIPOBOTHH-
koB. JlabopaTopHas padora
«M3ydenue cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

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

58

3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe 3a-
Mbikanue. JlabopaTtopnas pabota
«M3mepenune D/1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas TPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTb COTIPOTUBIIE-
HUS METAJJIOB OT TEMIIEpaTyphI.
CBepXnpoBOAMMOCTh

60

DIIEKTPUYECKUI TOK B BaKyyMe.
CBolicTBa JIEKTPOHHBIX ITYYKOB

61

[TosynpoBOAHUKH, KX COOCTBEHHAS U
MpUMecHast MPoBOAMMOCTh. CBOMCTBA
p—n-niepexoxa. [loaynpoBoaHUKOBBIE
MPUOOPHI

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

62

DNEKTpUUYECKUH TOK B pacTBOpax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEeKTpOIUTHYECKAs JUCCOLUALU.
DneKTpoan3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

OnexTpuueckuil Tok B razax. Camo-
CTOSITENIbHBIA U HECAMOCTOSTEIbHBIN
paspsan. Mounnus. [Inazma

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DneKTpuuecKue nprudopsl U yCTPOii-

64 CTBa U UX MPAKTUYECKOE TPUMEHEHUE 1 bubmiorexa LIOK
P P ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHuKH 6€30MaCHOCTH
65 O06o0marmuii ypok 1 bubnmoreka [JOK
«DNEKTPOIMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponpHas pabota o teme «Jek-
66 Tpoctatuka. [locTOSTHHBIN IeKTprIe- 1 brbmmorexa [OK
P . ) P https://m.edsoo.ru/ff0c8a8a
CKH TOK. TOKH B pa3INYHBIX Cpeaax»
67 PesepsHblit ypok. KonTponbHas pabo- 1 bubnuoreka [IOK
Ta 0 TeMe "DIJIeKTpouHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PeseprubIit ypok. O600maromui ypok 1 bu6moreka [IOK
o temaM 10 kiracca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 68

I'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






