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1. IOAACHUTEJIBHAS 3AITUCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha ypOBHE CPEIHEro oOIIero oOpazoBaHHs pa3padoTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHUU K
pe3yabpTaTaM OCBOSHHsI OCHOBHOM 00pa3oBaTesibHON nporpammsl, npezctasieHHbix B PI'OC COO, a Taxxke ¢ yuéroM denepanbHoi paboueii mporpaMmbl
BOCIHUTAHMSI U KOHLIETIIUY MpernojaBaHusi yueOHoro npeamera «Pu3nka» B 00pa3oBareibHbIX opranuzanusax Poccuiickoit @enepannu, peann3yomux
OCHOBHBIE 00pa30BaTeNIbHbIE IPOTPAMMBI.

Copepxanue MporpaMMebl 1Mo (GU3MKE HAMPABICHO HA (DOPMHUPOBAHHME €CTECTBCHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu
o0y4yeHnu ux Gpu3uKe Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ESTEIbHOCTHOTO moaxoa. [lporpamma no ¢usmke coorBeTcTByeT TpeboBanusm GI'OC
COO k mnaHupyemMbIM JTUYHOCTHBIM, IMPEIMETHBIM U METANpEJAMETHBIM pe3yibTaTaM OOYy4eHHs, a TaKkKe YYUTHIBAeT HEOOXOJUMOCTh pealln3aluu
MEXIPEIMETHBIX CBsA3eH (U3HKH C €CTECTBEHHO-HAYYHBIMU Y4EOHBIMU ITpeiMeTaMu. B Hell onpeaensitoTcs OCHOBHBIC LIENTU 3Y4eHUs (U3UKH HA YPOBHE
cpemHero oOmero oOpa3oBaHMs, TUIAHUPYEMBIC PE3yJIbTaThl OCBOCHHS Kypca (U3HMKH: JTUYHOCTHBIC, METAINpPeIMETHBIC, MPeAMETHbIC (Ha 0a30BOM
YPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® [JIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca GU3UKH Ha 6230BOM YPOBHE, B TOM UHUCJIE MPEAMETHBIE PE3YJIbTATHI 10 ro1aM 00yUeHUs;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

®du3nka Kak Hayka 0 HanboJiee oOIIMX 3aKOHAX MPHUPOAbI, BHICTYIIAs B KaUeCTBE y4eOHOro IpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBII BKIAJ B
cucTeMmy 3HaHHi 00 okpyxaromieM mupe. LLIkonpHbIH Kype GU3UKH — CUCTEMOOOPa3yIOLIUH JIJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEMETOB, IIOCKOIbKY
(bu3nuecKre 3aKOHbI JIe)KaT B OCHOBE MPOIIECCOB U SBIICHUN, N3y4aeMbIX XUMUEH, Ononoruei, pusudeckoit reorpadueii u actponomueii. Mcnonb3zoBaHue
U aKTHBHOE MPUMEHEHHE (PU3NYECKUX 3HAHWM OIpenesseT XapakTep M pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTUI B cepe IHEpreTHKH, TPaHCIOpTa,
OCBOEHUSI KOCMOCA, MTOJIy4€HHs HOBBIX MaTE€pPHAJIOB C 3aJJaHHBIMU CBOIMCTBaMH U Apyrux. M3yuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B (hopMHpOBaHUE
€CTECTBEHHO-HAyYHOU KapTHHBI MUpa 00yJaromuxcs, B pOpMUpPOBaHNE YMEHUH IPUMEHATh HAYYHBIH METO MO3HAHUS IPU BBIIIOJHEHUN MU Y4EOHBIX
HUCCIeOBaHUH.

B ocHOBY Kkypca ¢u3MKH ISl YpOBHS CpeHEro oOIiero oopa3oBaHus MOJIOKEH PsIi UEH, KOTOPhlE MOKHO pacCMaTpuBaTh KAaK MPUHIUIIBI €r0
MTOCTPOEHHUS.

Hoes yenocmnocmu. B coOTBETCTBUH € HEHl KypC SBIISIETCS JIOTMYECKH 3aBEPUIEHHBIM, OH COIEPIKUT MaTepHall U3 BCeX pa3ziesoB PU3UKHU, BKIIOYAET
KaK BOIPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOM (PU3MKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU ¢ HEM MaTepuan Kypca U3MKH oOBEAMHEH BOKPYT (U3MYEeCKUX TeopHil. Beayumm B Kypce sBisercs
(dbopMHpOBaHUE MIPEJICTABICHUI O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U MOJIeE.

Hoes eymanumapusayuu. E€ peannzanus mpeanojaraeT MCIoJb30BaHHE TYMaHUTApHOTO MOTEHIMANa (pU3MUECKOW HAyKH, OCMBICICHUE CBA3H
pa3BUTHs (PU3MKM C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHUYECKUMH MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3nuku mpenoaraeT 3HaKOMCTBO € ITUPOKHUM KPYTOM TEXHHUUECKUX U TEXHOJIOTHUYECKHUX MPUITOKEHHH
M3yYEHHBIX TEOPUI U 3aKOHOB.



Hoes skonozuzayuu peamn3yercsl MOCPEICTBOM BBEACHUS JIEMEHTOB COJACPKAHUSA, MOCBIILEHHBIX IKOJOIMUECKUM ITPOOIEMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PAa3BUTHEM TEXHHKH M TEXHOJOTHMH, a Takke OOCYXJEHHUS NpoOjeM palroHAIbHOTO MPUPOJONOIB30BAHUA U HKOJIOTHYECKOM
0€30MacHOCTH.

CrepHEBBIMH 3JIEMEHTaMM Kypca (HU3UKH Ha ypOBHE CpeqHero oOuiero oOpa3oBaHUs SBIAIOTCA (u3ndeckue Teopuu (popMupoBaHuUe
IPEJCTAaBICHUNA O CTPYKType MOCTPOEHUs (PU3MUECKON TEOpUH, poiau (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHIMIIOB B COBPEMEHHBIX IPEJCTABICHUAX O
IIpUPO/IE, TPaHUIAX TPUMEHUMOCTH TEOPUH, JJIs ONIUCAHUS ECTECTBEHHO-HAYUYHBIX SIBJIEHUN U IIPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOAX0M B Kypce (DM3MKH pealm3yeTcsi MPeXAe BCEro 3a CYET OpraHu3alliy SKCIEPUMEHTAIBHON AEATEIbHOCTH
obyuaromuxcs. [{ns 6a30Boro ypoBHs Kypca GU3NKH — 3TO UCIOIb30BAHNE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX
paloT, KOTOpble B IporpaMmMe no (usuke oObEAMHEHBl B OOLIMH CIIHMCOK YYEHHYECKHUX MPAKTUYECKUX PabOT. BplaeneHue B yka3aHHOM IE€peyHe
n1a0opaTOpHBIX PadOT, MPOBOAMMBIX JJIsi KOHTPOJIS W OLIEHKH, OCYIIECTBISETCS yYaCTHUKAMU 00pa30BaTENbHOTO MpoIecca UCXOo/s U3 0coOeHHOCTEeH
TUTAHUPOBAHMSI U OCHAIIEeHUs1 kKabuHeTa Gu3uku. [Ipu sToM obecrieunBaeTcs OBlaCHNE 00YJAIOMIMMUCS YMEHUSIMH ITPOBOINTH KOCBEHHBIE U3MEPEHUS,
UCCIIEIOBaHMSI 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH U TIOCTAHOBKY ONBITOB IO MIPOBEPKE MPEUIOKEHHBIX THUIIOTES.

Bosblioe BHUMaHKE yJenseTcs pelieHUI0 pacu€THBIX M KaUeCTBEHHBIX 3aad. [Ipu 3ToM Juist pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3a/1a4H C
SBHO 33aJJaHHON (U3NYECKON MOJEINbI0, MO3BOJISIONIME NMPHUMEHSATh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, Tak H
MHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3/ienoB. /i KaueCTBEHHBIX 33124 IPHOPUTETOM SBIISIOTCS 3aJaHHsI Ha O0BSICHEHUE MMPOTEKaHU S (PU3HMUECKUX SIBICHUM
U TPOLIECCOB B OKPY’KAIOIIEeH KU3HU, TpeOyrolue BbIoopa (hru3nyecKoi MOJENH JUIsl CUTYalMH TPAKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsMu @I'OC COO k MaTepHalibHO-TEXHUYECKOMY 00ecIieueHII0 yueOHOro npolecca 6a3oBblil ypoBeHb Kypca (GU3UKU
Ha ypOBHE CpeJIHEro o0111ero 00pa3oBaHus 10JKEH U3Y4aThCs B YCIOBUX IPEIMETHOI0 KabuHeTa (PU3UKH MU B YCIIOBHUSIX HHTETPUPOBAHHOTO KaOMHETa
IIPEeIMETOB €CTECTBEHHO-HAYYHOT0 1IMKIIa. B kabuHeTe GU3UKH T0JIKHO OBITh HEOOX0AUMOE TabOpaTOpHOE 000PYI0BaHHE [Tl BHITOJIHEHUS YKa3aHHBIX
B IIporpaMMe 1o (pU3nKe y4eHUUECKUX MPAaKTUUECKUX padoT U IEMOHCTPALMOHHOE 000pYyI0BaHHE.

JleMOoHCTpalnoHHOe 000pyZ0BaHuE (HOPMUPYETCS B COOTBETCTBUM C MPUHIUIIOM MUHUMAJIBHOM JOCTATOUYHOCTH U OOECHEUMBACT MOCTAaHOBKY
NEPEUYMCICHHBIX B IporpamMme Mo (U3MKe KIIOUEBBIX JAEMOHCTPALMH I HCCIEAOBAaHHUS HM3y4yaeMbIX SBJIECHHM M IPOLECCOB, AIMIHUPHUUECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlabopaTopHoe 000pyIOBaHHE ISl YICHHUECKUX MPAKTUUYECKUX paboT (HopMUpyeTcs B BUAEC TEMATHUUYECKHX KOMILJIEKTOB M OOECTICYMBACTCS B
pacuére OJHOro KOMIUIEKTAa Ha JByX oOywaromuxcs. TemaTuueckue KOMILIEKTHI Ja0OpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITH TMOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BaHUH aHAJIIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKkKe KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIU(POBBIX J1IAOOPATO PUH.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HUS (PU3UKHU B 0011eM 00pa30BaHUU SBJISIOTCS:

e (opmupoBaHuE MHTEpeca U CTPEMIIEHUSI O0YJaroOIMXCs K HAyYHOMY M3YYEHMIO MPHUPOJBI, Pa3BUTHE UX MHTEJUIEKTYAIbHBIX U TBOPUYECKUX

CITOCOOHOCTEH;

® pa3BHUTHE MPEACTABICHUN O HAYYHOM METO/e MO3HAHUS U (POPMHUPOBAHUE UCCIIEJOBATEIBCKOTO OTHOIICHHUS K OKPYXKAIOIUM SIBICHUSIM;

e (opmHupoBaHUE HAYYHOIO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHUs] OCHOB CTPOCHUSI MaTepUH U (yH/IaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBaHuE YMEHUI OOBSICHSITD SIBICHUS C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUN U HAYUHBIX JI0Ka3aTEIbCTB;

e (opmupoBaHuUE NpeACTaBICHUN O POIN PUUKHU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH.



JlocTr)keHHMe 3TUX IIeiell 00ecreYrBaeTCs peIleHHEeM CIICAYIOINX 3a1a4 B MPOIecce U3ydeHUs1 Kypca (DU3MKH Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHws:

MpUOOpPETEHNE CUCTEMBI 3HAHUH 00 00ImMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIIOUAs MEXaHUKY, MOJIEKYJISIPHYIO (DHU3UKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (DH3UKY M 3JIEMEHTHI acTPO(DHU3UKY;

(hopMUpOBaHHE YMEHHI TPUMEHSITh TEOPETUICCKUE 3HAHUS IS OOBSICHEHUS (PU3NIECKUX SBICHUIN B PUPOJIC U JUISI IPUHSATHS MPAKTUYSCKUX
pELIEHHH B IIOBCEIHEBHOW KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUS Pa3JIMYHBbIX 33/a4 C SBHO 3aJaHHOM (PU3MYECKOH MOJENbIo, 3a/1ad, MOAPa3yMEBAIOLIMX CAMOCTOATEIbHOE
co3zianue (PU3NYECKOr MOJAETH, aIeKBAaTHON YCIOBHSAM 33/1a4H;

MOHUMaHKUEe (PU3NYECKUX OCHOB M MPUHIIUIIOB ICHCTBUS TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSIHUS Ha OKPYKAIOLTYIO
cpeny;

OBJIaJICHHE METOJAMH CAMOCTOSITENILHOTO TUIAHWPOBAHUS U IPOBEACHUS (PU3NYECKUX SKCIIEPUMEHTOB, aHAJIN3a U HHTEPIPETAIIi HHPOPMAIUH,
ONpeIeeHUs JOCTOBEPHOCTH IMOJyYEHHOIO PE3yIIbTaTa;

CO3J]aHUE YCIOBUH UIsl pa3BUTUS YMEHUN TPOECKTHO-UCCIEN0BATENbCKOM, TBOPUECKON AEATEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE cpeliHero oduiero oopasoBanus otBoautcs 136 yacos: B 10 kimacce — 68 wacoB (2 vaca B
Heneno), B 11 kimacce — 68 vacoB (2 yaca B HEJIEINIO).

[Ipemiaraemsrii B mporpaMme 1o (pu3mKe nepedeHb J1a00paToOpHbIX U MPAKTUIECKUX PA0OT SBISETCS PEKOMEHIOBAaHHBIM, YYUTENb JIEIaeT BEIOOD
IIPOBEICHUS JIaOOPATOPHBIX padOT U OIBITOB C YYETOM UHAUBUAYAIBHBIX 0COOEHHOCTEN 00yUYarOLUXCsl.

2.COAEP XAHHUE OBYUYEHMUA

Pa3neu 1. ®usnka 1 MeTOABI HAYYHOI'O NIO3HAHUS
dusnka — Hayka o mpupoje. Hayunsie MeToIbl MO3HAHUSL OKPYXKalolero Mupa. Poiib sKcriepuMeHTa U TEOPUH B MPOIIECCE MO3HAHUS MPUPOJIBI.
DKCIepUMEHT B (PU3UKE.
MonenupoBanue Gu3ndeckux sBIeHUN u npoiieccoB. Hayunele runores3sl. @u3ndeckre 3aKOHBI M TEOPUU. | paHUIIBI MPUMEHUMOCTH (HPU3HUECKUX
3aKOHOB. [I[puHIIMI COOTBETCTBUA.
Ponb 1 MecTo hu3uku B GopMUPOBAHUN COBPEMEHHOM HAyYHOW KApTUHBI MUPA, B IPAKTUYECKON S TETbHOCTH JIOACH.
Jlemoncmpayuu
AHanoroBblie ¥ U(GPOBBIE U3MEPUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYUKH.
Paznen 2. Mexanuka
Tema 1. Kunemamuka
Mexanundeckoe aBrxeHrne. OTHOCUTENBHOCTh MEXaHUYECKOTO IBMkeHUs. Crucrema otcu€ra. Tpaekrtopus.
[Tepemernienue, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOPEHHE MaTepHATbHOW TOYKH, MX MPOEKIMH HA OCH CHCTEMBI
koopauHaT. CliokeHNe NEPEMEIIEHUN U CII0KEHUE CKOPOCTEM.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOIMHENHHOE NBIKEHUE. [ padku 3aBUCIMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHSI, ITYTH U TIEpEeMEIICHHS
MaTepUaIbHON TOYKHA OT BPEMEHHU.



CBoOoaHoe majieHre. Y CKopeHrue CBOOOHOTO TaICHHS.

KpuBonnHeliHoe nBukeHHE. [[BH)KEHHE MaTEepUAIbHOM TOYKU IO OKPYKHOCTH C IIOCTOSIHHOM II0 MOXYJIKO CKOPOCTBIO. YTIJIOBasi CKOPOCT,
JTuHEeWHas ckopocTb. [lepuon u yacrora oOpamienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHn4yeckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHUE: CIIUOMETD, ABM)KCHUE CHAPAI0B, LICITHbIE U PEMEHHBIC IIEpEayn.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUS.

[IpeoOpa3oBanue NBUKEHUN C UCIIOIB30BAHUEM IPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGntonenue nBuxeHus Tena, OpOIEHHOr 0 MO YII0M K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaeHMUSL.

Hanpasiienue ckopocTy Mpu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyeHne HepaBHOMEPHOTO JBUKECHMS C LIENbIO ONPENEICHNSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKY YTSIMU, IPOHACHHBIMU TEJIOM 32 IIOCJIE10BATENIbHBIE PAaBHBIE IPOMEKYTKHU BPEMEHH ITPU PAaBHOYCKOPEHHOM
JBUKEHUM C HA4aJIbHOW CKOPOCThIO, PABHOM HYIIIO.

N3ydyeHue nBuKEeHUs IIApUKa B BI3KON XKHUJIKOCTH.

W3yuenue nBU>XKEHUS Teja, OpPOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anunes. Ilepssiii 3akoH HeroToHa. MHEepuuanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cyneprno3uiiuu cwit. Bropoi 3akod HeroToHa 1y1st MatepuanbHoit Touku. Tperuii 3akoH HeroToHA 1151 MaTepuaabHbIX
TOYEK.

3akoH BceMHUpHOTo TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokos, ckonbxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue. Cuila TpeHHS CKOJBXKEHHS W CHJIa TPEHUS IOKOSI.
Koadduunent tpenns. Cuiia conpoTUBICHUS IPU ABMKEHUM TeJla B )KUAKOCTH UIIH Trase.

[TocTynaTtenbHO€E U BpallaTeIbHOE JBMXKEHUE a0COIIOTHO TBEPIOTO Tea.

MoMeHT cuiibl OTHOCUTEIBHO OCH BpatieHus. [1neuo cumbl. YcioBusi paBHOBeCHs TBEPIOTO Tena.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TOAIINITHUKY, IBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHMe NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIUX TEII.

Bropoii 3akon HeroToHa.

N3mepenue cui.



Crnoxenue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHeHHE CHII TPEHUS TIOKOS, KAYEHHS U CKOJIbKEHUS.

YcnoBus paBHOBECHs TBEPAOTO Tesa. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomol

W3yuenue nBmxeHus: Opycka o HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOLIUX B IPYXHHE U PE3UHOBOM 00paslie, OT ux JegopMauu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAIICHUS.

Tema 3. 3aKkonvl coXpaHeHUA 6 MeXAHUKE

Nmnynbc marepuasibHOM TOYKHM (Tesa), CUCTEMbl MaTepUalbHBIX TOueK. MMMmysnbC Cuibl M M3MEHEHUE HMMITYJbca Tejla. 3aKOH COXpaHEHUs
uMIlyJbca. PeakTuBHOE IBHKEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MaTepuaibHON Toukd. Teopema 00 N3MEHEHNH KHHETHYECKOW YHEPTUH.

[TorenunansHas 3ueprus. [loreHunanbHas sHeprus ynpyro neopMUpoBaHHON NpykuHbI. [loTeHnManpHas 3Heprust Teia BOJIU3U MOBEPXHOCTH
3emun.

[ToreHnuanpHble U HENOTEHIUANbHbIE CUIIbl. CBsI3b Pa0OTHl HEMOTEHIUAIBHBIX CHJI C K3MEHEHUEM MEXaHHMUECKOW 3HEPrHuH CUCTEMBI TeJl. 3aKOH
COXPAHEHHUs MEXaHUUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4eckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIEP, NPYKUHHBIN MMCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxkTnBHOE ABMKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

WccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHUEM MEXaHUYECKOM SHEPruu Tejla Ha MPUMEPE PACTXKEHUS! PE3UHOBOT'O HKI'yTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa 1 TEPMOAUHAMMKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU MeOpUU

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUH M MX ONBITHOE 0OOCHOBaHHE. bpoyHoBckoe nBmxenue. Juddysus. Xapaxtep
JBUKEHMSI U B3aMMOJEMCTBUSI YacTUIl BetlecTBa. Moien CTPOEHUs T'a30B, KHUAKOCTEN 1 TBEPABIX TeN U 00BSICHEHHE CBOMCTB BEIlleCTBAa HA OCHOBE 3TUX
Mozenen. Macca u pazmepsl Mosnekyn. KomnuectBo Benectsa. [locrosanas ABoraapo.

Tenosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Monens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETHUYECKON TEOPUHU UACATBHOro raza. AOCOJIOTHAs TeMIlepaTrypa Kak Mepa
CpPEHEM KMHETHYECKOW 3HEPruu TEILIOBOrO JBMKEeHMs dacTwl rasa. lllkana temmneparyp KenbBuna. I'azoBbie 3akoHbl. YpaBHeHHe MeHnneneeBa—
Knaneiipona. 3akon JlaneTona. M30mpolieccsl B H1eaTbHOM ra3e ¢ OCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduyueckoe mpeacTaBiieHne U30MPOIECCOB:
U30TEpMa, U30X0pa, n306apa.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, TOKa3bIBAIOIINE JUCKPETHOE CTPOSCHHUE BellecTBa, PoTorpaduu MOJIEKYJ OPraHUuYeCKUX COeTNHEHHH.

OnpiThl 10 AU PY3Un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKECHHUSI.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUSL.

Mopenb, HIUTIOCTPUPYIOLLAsk IPUPOLY IaBJICHUS ra3a Ha CTEHKHU Cocya.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Onpenenenre Macchl BO3lyXa B KJIaCCHOM KOMHATe Ha OCHOBE U3MEpPEHMI 00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO34yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMEeTPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cuctemMa. BHyTpeHHsIs SHEpPrus TePMOIMHAMUYECKONW CHCTEMBI U CcrIoco0bl e€ n3MeHeHus. KonnuecTBo TemnoTsl U pabora.
BHyTpeHHs 5HEprus 0JHOATOMHOTO HWJEaJIbHOTO ra3a. Buael Temonepenayn: TEMaoNpoBOJHOCTb, KOHBEKLNS, U3IydeHHUE. Y AeNbHas TEIIOEMKOCTh
BeniecTBa. KoanuecTBo TemnoThl Npu Terionepeaaye.

ITonatue 06 amguabatHoM mpouecce. IlepBblif 3akoH TepMmoaMHaMHKH. I[IpuMeHeHHMe NepBOro 3akoHa TEPMOAMHAMHUKH K M30IpOIeccaM.
I'paduueckas uuTeprperanus padboThl rasa.

Bropoii 3akoH TepmoaunamMuku. HeoOpaTuMOCTh IIPOIIeCCOB B MIPUPO/IE.

TennoBele mMamuHbl. [IpuHnUNBE AelcTBUS TemoBbIX MaiivH. [IpeoOpazoBaHus sHepruu B TEIUIOBBIX MamuHax. Koaddumuent mnosieszHoro
neiicTBus TerioBoi MamuHel. Lukn KapHo u ero koa¢uimenTt noae3sHoro 1eHcTBrsl. IKOIOTHYECKHE TPOOIeMbl TEIIOAHEPTeTHKHY.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: JIBUTATENIb BHYTPEHHEI0 CrOpaHus, ObITOBOM XO0JIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEN 3HEPTUHU TeJla ITPU COBEPIICHUH paObOThI: BbUIET MPOOKU U3 OYTHUIKH MO IEHCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHue s3upa
B JIATYHHOM TpyOKe MyTéM TpeHUsl (BUACOAEMOHCTPALIUA).

V3MeHeHne BHYTpEHHEH dHEprun (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OneIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsi BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul



N3Mepenne yienbHOM TeMIOEMKOCTH.
Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

[TapoobpazoBanue u koHaeHcanws. Vcnapenue u kurenue. AOCOMIOTHAS U OTHOCUTEINIbHAS BIQKHOCTH BO3ayxa. HacwleHHbId nap. Y nenpHas
TeIuioTa NapooOdpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB kpuctamioB. JKuakue kpucrtamisl. COBpeMEHHBIE MaTEepUalbL.
[TnaBnenue u KpucTayUIM3aLus. Y JesibHas TeIoTa riasienus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: TMIPOMETP M ICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJy4YeHUS COBPEMEHHBIX
MaTepUajoB, B TOM YUCIIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [IAPOB.

Kunenve npu MoOHM>KEHHOM JJaBJICHHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTATIYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue OTHOCUTETHHON BIQXKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoamHamMuka
Tema 1. Inekmpocmamuxa

DnexTpu3anus Tesl. DIeKTpUIecKuii 3apsia. [IBa Buja aeKTpuiecKux 3apsaa0B. [[poBoIHUKY, TUAJIEKTPUKU U TOTYIPOBOAHUKH. 3aKOH COXPaHEHUs
JIIEKTPUYECKOTO 3aps/a.

Bsaumopeiicteue 3apsanoB. 3akoH Kynona. TouedHslil ayIeKTpUYecKuil 3apsia. ODiekTpudeckoe nose. Hampsk€HHOCTh 3IIEKTPUYECKOrO TOJIS.
[TpuHIMI Cynepno3ULUK dIEKTPUUECKUX MojaeH. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOTO TTOJIA.

Pabora cun asnextpoctarnueckoro mnois. Ilorenmuan. PazHocts moTteHuuanoB. [IpOBOJHUKKM M AMAIEKTPUKH B DJIEKTPOCTATHUYECKOM IIOJIE.
JsnexTpudeckas MPOHULAEMOCTb.

OnexTpoéMkocTsb. KoHeHcaTop. DeKTpoEMKOCTD INIOCKOT0 KOHIEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHJIEHCATOpa.

TexHudeckue yCTpoWCTBA M IMPAKTHYECKOE IPUMEHEHHE: JJIEKTPOCKOMN, JJIEKTPOMETP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAJIBHBIN anmnapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NPUHIUIL ACUCTBUS JIEKTPOMETPA.

B3anMopeiicTBre HadIEeKTPU30BAHHBIX TEIL.

DNEeKTPUYECKOE TI0JIC 3apSKCHHBIX TEll.

IIpoBOIHMKY B 3IEKTPOCTATUYECKOM IIOJIE.



DIJIEKTpOCTaTUYECKAs 3alUTa.

JIUDJIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCHUMOCTD AMEKTPOEMKOCTH TIOCKOT0 KOHJIEHCATOPA OT IUIOLIAAM TUIACTUH, PACCTOSIHUS MEXIY HUMHU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.
DHeprus 3apsHKeHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DJIEKTPUUYECKUH TOK. Y CIIOBUSI CYILIECTBOBAHUS AJIEKTPUUECKOTO ToKa. Mctounuku Toka. Cuna Toka. [IocTOsSSHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa 1enu.

ONeKTpUYECKOe CONPOTUBJICHUE. Y IEIIBHOE CONpOTHBIEHUE BemiectBa. llocienoBarenbHoe, MapajlIebHOE, CMEILIAHHOE COEJUHEHUE
IIPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—J/Ienna. MOIHOCTb 3JIEKTPUYECKOT0 TOKA.

DNEeKTPOABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOUYHUKA ToKa. 3akoH OMa 11 MOJHOM (3aMKHYTOIl) anekTpudeckoil nenu. Koporkoe
3aMbIKaHUE.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIICHUS METAJIIOB OT TemrepaTypbl. CBEpXIpPOBOAUMOCTbD.

OneKTpUYecKnuii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

ITonmynpoBoHuku. CoOCTBEHHAs M MPUMECHAs! IPOBOAMMOCTh NOIYNpoBOJHUKOB. CBoiicTBa p—N-nepexoxa. IloaynpoBoHMKOBBIE TPHOOPHI.

ONEKTPUYECKU TOK B paCTBOPAX M pacIulaBax JIEKTPOIUTOB. DJIEKTPOIUTHYECKAS JUCCOLUALIMSL. DIEKTPOIIU3.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HeCaMOCTOSITENbHBIN pa3psa. Monnus. [lna3ma.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIbTMETP, PEOCTAT, HCTOUHUKH TOKA, 3JIEKTpOHArpeBaTesIbHbIE TPUOOPHI,

SJICKTPOOCBCTUTCIIBHBIC HpI/I60pLI, TEPMOMCTpP COIIPOTHUBJICHUA, BaKYYMHLIﬁ AUOJ, TEPpMHUCTOPBI U (I)OTOpe?»I/ICTOpBI, HOJ'IprOBOI[HPIKOBLIfI U0,
rajJJbBaHHKa.

Jlemoncmpayuu
N3mepenue cuitbl TOKa U HAPSHKSHHUS.

3aBHCHMOCTD CONIPOTUBJICHHUA HUIMHAPHUYCCKUX ITPOBOJAHUKOB OT JJIMHBI, INIOMAAN ITOIICPEYHOI'0 CEYCHHUA U MaTCpHraia.
CMmemnranHoe COCAUHCHHC ITPOBOJHUKOB.

[Ipsimoe u3mepenue 3aeKTpoABMKYIIeH cuibl. KopoTkoe 3aMblkaHKEe rallIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.
3aBUCUMOCTh COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJANMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomuol

N3ydyeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.



N3mepenue 3neKTpoaABMKYIIEeH CHiIbl MCTOYHMKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

HaGmonenue anekrpoinusa.

MexnpeameTHble CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce OCYHIECTBISIETCS C y4E€TOM COJIEp)KaTEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonsmusi, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO IMO3HAHUS: SBJICHUE, HAYYHBIN (DaKT, TUIOTEe3a, (PU3HUeCcKas BETUIMHA,
3aKOH, TEOPHsl, HAOIIOICHNE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPECHHE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUH, JmuHeiHas (yHKuus, napabosa, runepOoina, UX rpaukud U CBOWCTBA, TPUTOHOMETPHUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKJIECTBO, BEKTOPbI U UX MPOEKIMU HAa OCH KOOPAUHAT, CIOKEHUE
BEKTOPOB.

buonocus: MexaHMUECKOE JIBIKEHUE B JKUBOU mpupone, muddy3us, 0cMOC, TEIUIOOOMEH KHBBIX OPTaHU3MOB (BUIBI TEIUIONEPEAadH, TEINIOBOES
paBHOBECHE), DNIEKTPUUECKHE SABIICHUS B )KUBOU MIPUPOJIE.

Xumusa: OUCKPETHOE CTPOEHHUE BEIIeCTBa, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEUIECTBa, MOJSpHAsl Macca, TEIJIOBble CBOMCTBA TBEPABIX Tel,
KUJIKOCTEH U Ta30B, JIEKTPUUECKHUE CBOMCTBA METAIIOB, SJIEKTPOIUTHYECKAs JUCCOIMAIINS, TalIbBAaHHUKA.

T'eoepaghus: BaxxHOCTHh BO3yXa, BETPBI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHe IBUKEHHHM C HCIOJIH30BAHUEM MEXAaHU3MOB, YUYET TPEHUS B TEXHUKE, MOALIMIHHUKHU, HUCIOJIb30BAaHHUE 3aKOHA
COXPaHEHUS UMITyJbCa B TEXHHMKE (pakeTa, BOJOMET W ApyTue), IBHUraTellb BHYTPEHHErO CropaHwus, mapoBas TypOuHA, ObITOBON XOJOIMIBbHUK,
KOHUIIMOHEP, TEXHOJIOTHH TMOJIY4YEeHHUsI COBPEMEHHBIX MaTepuasoB, B TOM YHCIe HAHOMATEpHUaIoB, U HAHOTEXHOJOTHH, IEKTPOCTaTUYECKas 3aluTa,
3a3eMJICHUE AIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, JIEKTPOHATPEBATEIbHBIC TPUOOPHI, JIEKTPOOCBETUTENIbHBIC TPUOOPHI, TAIbBAHUKA.

3.JIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yuebHoOro mpeamera «Dusnka» Ha ypoBHE CpeqHero oOmiero odpazoBaHus (06a30BBIH ypOBEHb) MOMKHO 00ECHEUUTH TOCTHIKEHHUE

CJIEIYIOIIUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.
JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pE3ydbTaThl OCBOEHHUs ydeOHoro mpeamera «Du3MKa» MOKHBI OTpakaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMUXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIUEH TUYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPHUEHTAIIN, TTO3UTUBHBIX BHYTPEHHUX YOEKICHMUIA,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACIIMPEHHE >XU3HEHHOTO OIbITA W OMBITa JEATEILHOCTH B IPOIECCE
peanu3aiui OCHOBHBIX HAIlPaBJIECHUN BOCITUTATEIHLHON NEITEIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUAIOIIEroCs KaKk aKTUBHOTO U OTBETCTBEHHOTO UJIEHA POCCUHCKOTO OOIIEeCTBA;

MIPUHATHE TPAJAUIIMOHHBIX OOIICUYETOBEYECKUX TYMaHUCTUUECKUX U JIEMOKPATHIECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B HMHTEpPEcax TIPaKJaHCKOTo OOIIECTBA, Y4aCTBOBATh B CAMOYIPaBJICHHUH B 00pa3oBaTEIbHOU
OpraHu3allly;



YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C UX (DYHKUMAMU U HA3HAUECHUEM;
TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATEIIbHOCTH;
2) IaTPHOTHYECKOT0 BOCIIUTAHMUS:
c(hOpMHUPOBAHHOCTH POCCUMCKON IPaxTaHCKON UACHTUYHOCTH, MTATPHOTU3MA;
LIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUMCKHUX YUEHBIX B 001acTH (DU3UKHU U TEXHUKHU;
3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;
CHOCOOHOCTH OLICHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B I€ATEIbHOCTH YUYEHOTO;
OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;
4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:
ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUas 3CTETUKY HAy4YHOTO TBOPUECTBA, MPUCYILEro (hHU3HUECKON HAYKeE;
5) Tpy/10BOT0 BOCIIUTAHUS:
MHTEpPEC K Pa3IuuHbIM cdepam NpodecCHOHATBHON NESTETbHOCTH, B TOM YHCIIE CBS3aHHBIM C (PU3UKOM M TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP Oymyiel mpodeccuu 1 peain30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUTAHEI;
TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA MPOTSHKEHUU BCEH JKU3HMU;
6) 9KOJIOrHYECKOr0 BOCIIUTAHUS:
c(OpPMUPOBAHHOCTH IKOJIOTUUYECKON KYJIBTYpPbI, 0CO3HAHUE II100AIBHOTO XapaKkTepa SKOJIOTHUECKUX Mpodiem;
IIJJAHUPOBAHUE U OCYILECTBICHUE IEUCTBUI B OKPYXKAIOIIEH CpPe/ie HA OCHOBE 3HAHMS 1I€JIEW YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA;
paciiipeHue OnbITa AESITEIbHOCTH YKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIIMXCSI 3HAHUN 10 (PU3HKE;
7) HEHHOCTH HAYYHOTO MIO3HAHMSI:
c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3MUECKON HAYKH;
OCO3HAaHHE LEHHOCTU HAyYHOW JEeATENbHOCTH, TOTOBHOCTh B IpOLECCe M3yueHHUs (PU3MKU OCYIIECTBISATH MPOEKTHYI0 M HCCIEAO0BATEIbCKYIO
NesITeIbHOCTh MHMBUYaIbHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIbTATHI
ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC el CTBUS
ba3oBble Jiornyeckue 1eMcTBUSA:
CaMOCTOSITENIbHO (POPMYITUPOBAThH U aKTyaIU3UPOBaTh MIPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEAEIATD LENN AEATENbHOCTH, 3aJaBaTh apaMETPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3MUECKUX SBICHUSX;
pa3pabatbIBaTh IJIaH peHIeHHs MPoOIeMbl C YIETOM aHAM3a UMEIOLINXCS MaTepUaIbHbIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIESTENILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM, OLIEHUBATh PUCKU MTOCIEACTBHM 1€ TEIbHOCTH;
KOOPAMHUPOBATH U BBITOJIHATH padOTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;



Pa3BHBATh KPEATHBHOE MBIIUICHHUE TIPH PEIICHUH KHU3HEHHBIX IPOOIIEM.
Ba3oBble ncciegoBaTebcKue 1elicCTBUS:

BJIJIETh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMH MTOHATUAMHU U METOAAMHU (PU3NIECKOIN HAYKH;

BJIAJICTh HABBIKAMH Yy4eOHO-HMCCIICIOBATEIILCKOW M TPOEKTHOM JAEATEIBHOCTH B 007acTH (HU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOOB PEIICHHS 331a4 (PU3NUECKOTO COICPIKAHNUS, TPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHMS;

BJIAJIETh BHJIAMH JIEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €0 MHTEPIPETALUH, IPEOOPA30BAHNI0 U IPUMEHEHHUIO B PA3IMYHBIX YYeOHBIX
CUTYallUsAX, B TOM YHCJIE IPU CO3/1aHUM YUCOHBIX IPOCKTOB B 00JIACTH (PU3MKH;

BBIIBISITH TIPUYMHHO-CIICACTBCHHBIE CBS3M M AKTYaJIM3UPOBATh 3a/ady, BBIIBUTATh THIOTE3y €€ pEIICHHUs, HAaXOAWTh AapryMEHTHI JUIS
J0Ka3aTeIbCTBA CBOMX YTBEPIKACHHMH, 3a/1aBaTh IapaMeTPhl M KPUTEPUHU PEILICHNUS;

aHAJM3UPOBATh MOJIYUYECHHBIE B XOJI€ PEHICHHUS 33aJaud Pe3y/IbTaThl, KPUTHYECKH OLEHUBATH WX JOCTOBEPHOCThH, IPOTHO3HPOBATH W3MEHEHHE B
HOBBIX YCJIOBHUSIX;

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 331a4H B 00pa30BaTEIbHOM JESITEIILHOCTH, B TOM YHCIIE TIPH U3y4eHUH (DU3HKY;

J1aBaTh OIIEHKY HOBBIM CHTYaIMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIC [TOIXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, JOIYCKAIOUINE aJIbTePHATHBHBIC PEIICHHS.

PabGora ¢ undopmanmeii:

BJIaJIETh HABBIKAMU TTOYYEHUS WH(POPMAIMK (PU3NUECKOTO COJCPKAHUS M3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIIATH TOUCK,
aHaJN3, CHCTEMATU3aIlUI0 ¥ HHTEPIPETAINIO HHPOPMAIINN PA3ITMYHBIX BHIOB U (HOPM IPEACTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

UCMOJb30BaTh CPEACTBA HH(GOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEUICHHH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX U
OpTaHU3aIMOHHBIX 33]a4 C COOII0IEHNEM TPeOOBAHUN IPTOHOMUKH, TEXHUKHA 0€30MaCHOCTH, TUTHEHBI, PECypcocOepekeHusI, MPABOBBIX U STHYECKUX
HOPM, HOpM MH(GOPMAITMOHHON 0€30MaCHOCTH;

co3/1aBaTh TEKCThl (PU3NYECKOTO COJEpKaHHs B PassIMYHbIX (opMmarax ¢ ydéTOM HazHaueHUs MH(DOpPMaIUU U 1eNIeBOW ayAMTOpPUH, BbIOMpas
ONTUMAJIbHYIO (POPMY NPEJCTABICHNUS U BU3yaIU3allHH.

KomMMyHHUKaTHBHbIE YHHBepPCAJIbHbIe Y4eOHbIE TeliCTBHA:

OCYIIECTBIISITH OOIIEHHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOMU JESITEITHHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYaIlMi U CMATYaTh KOHMIUKTHI;

Pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MTOHUMATh 1 UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ HHIMBHIyaTbHOH paboTHI;

BBIOMPATH TEMAaTHUKYy U METOJIBI COBMECTHBIX JIEHCTBHUI C YIETOM OOIINX HHTEPECOB U BO3MOKHOCTEH Ka)KIOTO YIeHa KOJUICKTUBA,;



MPUHUMATD LIETTH COBMECTHOM AESITeNTbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS MO €€ TOCTHXKEHUIO: COCTABJIATDH IJIaH ACHCTBUIA,
pacmpeenaTh POy ¢ y4éTOM MHCHUN YYaCTHUKOB, 00CYX/IaTh Pe3yabTaThl COBMECTHON paOOTHI;
OIICHUBATh KAYECTBO CBOETO BKJIA/IA U KAXKIOTO yYACTHUKA KOMaH/IbI B OOIINIA Pe3yabTaT M0 pa3pad0TaHHBIM KPUTEPHSIM,
npeasaraTb HOBbIE POEKTHI, OLICHUBATH UJIEH C MMO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKONW 3HAYUMOCTH;
OCYILIECTBIISATh TO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IUUYHBIX CUTYALIUSX, IPOSIBIISITH TBOPUECTBO U BOOOpa)KeHUE, ObITh MHULIMATUBHBIM.
PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE IeiicTBUS
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIECTBIISTh IO3HABATEIbHYIO JIEATENbHOCTh B 00MacTH (U3MKH M aCTPOHOMHH, BBISBISATH NPOOJEMBI, CTaBUTh H
dbopMynrpoBaTh cOOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEITLHO COCTABJISITH IJIaH PEIICHHS PACUETHBIX M KAYECTBEHHBIX 33J1a4, TIJIaH BBIITOJIHEHUS IPAKTHYECKON padOThI ¢ YIETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOYTCHUIA;
JlaBaTh OLEHKY HOBBIM CHUTYAIHIM;
pacimupsaTh paMKH y4eOHOTo MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;
JIeNIaTh OCO3HAHHBIA BEIOOD, apTYMEHTHPOBATH €r0, OpaTh Ha ceOs OTBETCTBEHHOCTH 32 PEIICHICE,
OIICHUBATH TPHOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMHA B 001acTU (PU3UKU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIM U KYIbTYpPHBIN
YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OIEHKY HOBBIM CHTYAIUsIM, BHOCUTh KOPPEKTUBHI B ICATEIHHOCTD, OIEHUBATH COOTBETCTBUE PE3YJITATOB IEIISM;
BJIQJICTh HABBIKAMH TIO3HABATCIILHON peQUIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUH W MBICIHTEIBHBIX IMPOIECCOB, UX PE3YIbTATOB H
OCHOBAaHUII;
MCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKECHUIO,
MPUHUMATHh MOTHBBI M QpTYMEHTHI IPYTHX MIPH aHAIH3E PE3YJIbTaTOB JACITCILHOCTH;
MPUHUMATD ce0sl, MOHMUMas CBOU HEJOCTATKU M JIOCTOMHCTBA;
MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPH aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;
MPU3HABATH CBOE MTPABO M MIPABO JAPYTUX HA ONIHOKH.
B nporniecce noctrkeHns TMYHOCTHBIX PE3YIHTATOB OCBOCHUS MMPOTPAMMBI 110 (PU3UKE JJIS yPOBHS CPETHET0 OOIETO 00pa30BaHUs Y 00yUJarOIIUXCsI
COBEpPIICHCTBYETCS SMOIIMOHATBHBIN WHTEIJIEKT, MPEANOIaraonmii cChOpMUPOBAHHOCTD:
CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh IMOHUMATh CBOE HSMOIMOHATHHOE COCTOSIHHE, BUACTh HANpPaBICHUS Pa3BUTHUS COOCTBEHHOM
SMOILIMOHANBHOM Cepbl, ObITh YBEPEHHBIM B ce0e;
CaMOpPETYJIMPOBAHMS, BKITIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE TPHHUMATh OTBETCTBEHHOCTH 32 CBOE TIOBEJICHUE, CITIOCOOHOCTh aJITalITUPOBATHCS K
HMOIIMOHAIBHBIM H3MEHEHHSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHHUIO LIEJIM U YCIIEeXY, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOMS
U3 CBOMX BO3MOXKHOCTEI;

AMMATHH, BKIIOYAIOIIEH CITOCOOHOCTHh MOHMUMATh 3MOIIMOHAIILHOE COCTOSIHUE APYTUX, YYUTHIBATH €T0 MIPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh
K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COIIMAIBHBIX HABBIKOB, BKJIIOUYAIOIINUX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHHS C APYTHUMU JIOJIbMHU, 3a00TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh
KOH(JIUKTBI.

NPEIMETHBIE PE3YJIBTATHI

K koHmy o0ydenus B 10 kjiacce nmpeaMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OO yUAIONUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MpUMEpax poJib U MeCcTO (U3MKUA B (POPMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI MHUpA, B PA3BUTHH COBPEMEHHOM
TEXHUKU U TEXHOJOTHH, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJICH;

YYHUTBIBATh PAHUIIBI IPUMEHEHUS U3yYEHHBIX (PU3NYECKUX MOJIETICH: MaTepHalibHas TOUKA, MHEPIIHAIbHAS CUCTEMA 0TCUETa, a0COTIOTHO TBEPI0E
TEJ0, UJICATbHBIN a3, MOJEIHN CTPOCHUS Ta30B, )KUJIKOCTEH U TBEPBIX TEJ, TOUSUHBIN JIEKTPUUECKUN 3apsi/] MpU perieHuH GU3NUeCKUX 3a1a4;

pacrno3HaBaTh (pU3HUECKUE SIBICHUS (TIPOLIECChI) U OOBSACHATH UX HA OCHOBE 3aKOHOB MEXAaHHUKH, MOJIEKYJISIPHO-KHHETUIECKOW TE€OPUH CTPOCHHUS
BEIIECTBA U AJEKTPOJAMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOJIHOE MaJIeHUE Tell, IBUKEHHUE 10 OKPYKHOCTH,
WHEepIHs, B3auMoJieiicTBre Ten, nuddy3us, OpOYHOBCKOE JBIKEHUE, CTPOCHUE KHUIKOCTEH M TBEPIBIX TEJ, U3MEHEHUE 00bhEMA TEJ MPU HarpeBaHUU
(OXJaXIEeHUH ), TETUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHCH AW, TUIAaBICHUE, KPUCTAJUIN3ALNs, KUTICHUE, BIaXKHOCTh BO3/1yXa, MOBBIIICHUE JaBJICHUS
ra3a [py ero HarpeBaHUM B 3aKPbITOM COCY/IE, CBSI3b MEX/1Y ITapaMeTpaMu COCTOSIHUS ra3a B U30IPOLIECCaX, IIEKTPU3ALIUS TEJl, B3aUMOIECHCTBUE 3aps/I0B;

OIMCHIBATh MEXAHUUECKOE IBUKEHHE, UCIONb3Ysl (PU3HUECKHUe BEIIMYUHBI: KOOPAWHATA, yTh, MIEpEMEIeHNEe, CKOPOCTh, YCKOPEHHE, Macca Tena,
cuiia, UMIYJbC Tela, KWHETUYECKasl DPHEPTrusl, MOTEHIIMaIbHAs YHEPTUsl, MEXaHUUeCKasi paboTa, MeXaHW4YeCKasi MOIHOCTh; MPU OMUCAHUU MPABUIIHLHO
TPaKTOBAaTh (PUBUUYECKHI CMBICT HCIOJb3yEeMbIX BEIHMYHMH, UX OO03HAYEHHUS W €AMHUIIBI, HAXOAUTHh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYUHY C IPYTUMHU BEJIMYNHAMU;

OTHCHIBATh U3YUEHHBIE TEIIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS, UCTIONB3YS (PM3MUECKHE BETUUYHMHBI: JaBICHUE Ta3a, TeMIIepaTypa, CpeaHss
KHMHETHUYECKasi SHEPT S XaOTUUECKOTO JIBUKEHUS MOJIEKYJI, CPETHEKBAAPATUUHAS CKOPOCTh MOJIEKYIT, KOJIMYECTBO TETUIOThI, BHYTPEHHSSI YHEPTHsl, paboTa
ra3a, K03 OUIIMEHT MOJIE3HOTO JACUCTBUS TETUIOBOTO ABUTATEIS; PU ONMMCAHUH MPABUIILHO TPAKTOBATH (DU3NYECKUN CMBICI UCTIOJIB3YEMbIX BEJIMYHH, UX
0003HAYEHUS U €AMHUIIBI, HAXOUTH (POPMYJIBI, CBSA3BIBAIOIINE NaHHYIO (U3UUYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAM;

OMKCHIBATh W3YUEHHBIE SJIEKTPUUECKHE CBOICTBA BEIIECTBA W JJICKTPUUYECKUE SIBIEHHS (MPOILECCHI), UCHONB3YS (U3MYECKHE BEITUYHHBIL:
BJIEKTPUYECKUN 3apsll, BJIEKTPUYECKOE IMOJe, HANpPsKEHHOCTh IOJs, MOTEHIMAl, Pa3HOCTh MOTEHIMANOB; MPH OMHUCAHUM NPABUIBHO TPAKTOBATH
(UBUYECKUN CMBICIT MCIOJIB3YEMBIX BEIMYWH, UX O00O3HAYCHHS W €IMHMUIIBI;, YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE AAHHYIO (DU3WUYECKYIO BEIHYUHY C
JOPYTUMU BETUYMHAMU;

aHAIIM3UPOBATH (PU3UUECKHE MTPOLIECCHI U SBJICHHUS, UCIIONB3Ys (PU3MUYECKUE 3aKOHBI U IPUHITUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u 11l 3axonst
HproToHa, 3akOH COXpaHEHUs MEXaHWYECKOW SHEpPruu, 3aKOH COXPAHEHUsS HMIYJIbCa, MPUHIHUI CYNEpPIO3UIUUA CUJI, TPUHIUI PaBHOIPABUSA
WHEPLHUATBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW SHEPTUU



TEIUIOBOIO ABMKEHMSI MOJIEKYJ C aOCONIOTHOM TeMmmepaTypoil, NepBbIi 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAaHEHMs SJIEKTPHUUECKOro 3apsija, 3aKOH
Kynona, mpu 3ToM pa3nngarh CIIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKEHUE U YCIOBHS (TPaHULIBI, 00JIaCTH ) TPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIIMIIBI ISHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB; PA3INYaTh YCIOBUS UX O€30M1aCHOTO MCIIOIb30BaHUS B
IIOBCETHEBHOH JKU3HU;

BBINOJIHATH SKCIIEPUMEHTBHI 10 UCCIIeI0BAaHNIO (PU3NUECKUX SBJICHUHN U IPOLIECCOB € HCII0JIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUH, IIPU 3TOM
¢bopmynupoBath npodiieMy/3aauy U TUNOTE3y y4eOHOro 3KCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000py10BaHUs, IPOBOJAUTH OIIBIT U
(hOopMyIIMPOBATH BHIBOJIBI;

OCYLLIECTBIIATh NPSAMbIE M KOCBEHHbIE U3MEPEHUs PU3NUECKUX BEJIMYMH, IIPU 3TOM BBIOMPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHHs U UCIOIb30BATh
M3BECTHBIE METO/Ibl OLIEHKH NOIPEIIHOCTEN U3MEPEHUIA;

HCCIIEI0BaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMU BEJIMYMHAMH C HUCIIOJIb30BAHHUEM MIPSIMBIX MU3MEPEHUH, MPU ITOM KOHCTPYHPOBAaTh YCTAHOBKY,
(buKCHUpOBaTh PE3yNIbTATHI MOyYEHHON 3aBUCUMOCTH (PH3MUECKUX BEIMYHMH B BUJIE TAOIHII ¥ TPApHUKOB, I€TaTh BHIBOJBI IO PE3yJIbTaTaM HCCIIECIOBAHNUS;

coOyoaTh MpaBuiaa 0€30MacHOro TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUNH B paMKax y4yeOHOTO 3KCIEpHUMEHTa, y4eOHO-MCCIIE0BATENIbCKON U
IIPOEKTHOM JIeATEIbHOCTH C UCIOIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOPaTOPHOro 000y JOBAHUS;

pemaTh pacy€THBIC 3a/1a4M C SBHO 33JaHHOW (PM3UUECKOW MOIEIBIO, UCTIONB3Ysl (PH3MUECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3a7auu BEIOMPATh (PU3UYECKYIO MOJICINb, BELICIATH (PU3HMUECKUE BETMIUHBI K JOPMYJIIBI, HEOOXOTUMBIE ISl €€ PEelIeHHUs, IPOBOJUTH PACUETHI U OLICHUBATh
PEaTbHOCTh MOJIyY€HHOT'O 3Ha4eHUs! (PU3HMUECKON BEITUYMHBI;

pemiaTb KauyeCTBEHHBIE 3aJ[aud: BBICTPAUBATh JIOTMUECKH HENPOTHBOPEUUBYIO LEMOYKY DPACCYKICHUH C OMOpPOM Ha HM3yYCHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHMUS;

WCIOJIb30BaTh NPU PEIIEHUU Y4eOHBIX 3aJjau COBpEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUU JJIs TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U
Ipe/iCTaBlIeHNs] yueOHOW M Hay4HO-TIOMYJIIpHOW MH(OpMalUH, MOITYYEHHON M3 pa3INYHbIX UCTOYHHKOB, KPUTHYECKH aHAIM3UPOBAThH MOIydaeMyHo
uH(pOpMaInIo;

MPUBOANTH MPUMEPHI BKJIa/la POCCUHCKUX U 3apyOeXHbIX YUEHBIX-(DM3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPY)KAIOLIEr0 MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOH KM3HU A olecrieueHuss 0€30MacHOCTH NMpHU OOpallleHuH ¢ npudopamu U
TEXHUYECKMMHU YCTPOMCTBaMU, ISl COXPaHEHHs 3[0POBbsI U COOJIIOJICHUS. HOPM KOJIOTMYECKOT0 MOBEICHUS B OKpYXKarollel cpere;

paloTaTh B rpymIe C BHINOJHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIaHUPOBaTh pabOTy IPYIIIbI, PAMOHAIBHO PACTIPEAEIATh 00SI3aHHOCTH U
IUIAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYaIUsAX, a/IEKBATHO OLIEHUBATh BKJIAJ KaX/I0T0 U3 YYACTHUKOB IPYIIIBI B pEIIEHNE paccMaTpUBaeMOi
POOIIEMBI.



4. TEMATUYECKOE INTAHUPOBAHUE

KoauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue pa3jaesioB u TeM uupoBbIe
Ne n/m P Kontpoabnbie | IlpakTnyeckue (up )
MPOrpaMMblI Bcero o0pa3oBaTeibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
11 ®dwusnka U MEeTo ay4YHOTO MO3HA 2 bubmoreta LIOK
. W3MKa U METOJIbl HAYYHOT'O TIO3HAHUS
ARLHAY https://m.edsoo.ru/7f41bf72
HUroro mo paznemy 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kuiematitka > https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
22 Ak ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUSI B MEXaHUKE 6 1 1 Bubnmorexa LIOK
' P https://m.edso00.ru/7f41bf72
Hroro o pasneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUIECKON 9 1 bu6imoreka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
butmmoreka [IOK
2 1 1
3 OCHOBbI TEPMOAHMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 Bu6immoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paznemy 24

Pa3nen 4.

SJIEKTPOAUHAMUKA



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

butmmoreka [IOK

41 UEKTPOCTATHK 10 https://m.eds00.ru/7f41bf72
49 TTocTOSHHBIN AIEKTPUIECKHi TOK. TOKH B 12 bubmoreka [JOK
' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

5.IIOYPOYHOE IINTAHUPOBAHHUE

KoanyecTBo yacoB

DJIeKTpOHHBbIe HU(POBBIE

Ne JlaTa
Tema Ypoka KO]—[TpO_]‘[])H])]e HpaKanec]cne 06pa30BaTEJ1bele
n/n Bceero U3Yy4eHHS
padoThI padoThI pecypchbl
1 du3uka — HayKa o mpupoje. HaydaHnsie MeTo b1 1 bubmmorexa [IOK
MO3HAHUS OKPYIKAFOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popMupoBaHun
2 COBpEMEHHOH i)ayqﬂoixi Kq;pIT)MHIE MUDa, B 1 bubamorexa LIOK
. o https://m.edsoo.ru/ff0c33e6
MIPaKTHUECKOH AesTeNbHOCTH JIo e
Mexanndeckoe ABrkeHHe. OTHOCUTEIBHOCTD
3 MGX&HI/I‘ICCKOFOZBI/I)KGHHSI. [lepemerenue 1 bubamoreta LIOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMepHOE NpsIMOTTMHENHOE TBUKEHNE 1 bubamorera LIOK
https://m.edsoo.ru/ff0c3620
) PaBHOYCKOpEHHOE NPAMOJIIMHEHHOE IBUXKCHUE 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c372e
5 CBo0o1HOE TajieHue. Y CKOpeHue CBOOOIHOTO 1 Bubnunoreka [IOK
HaeHus https://m.edsoo.ru/ff0c39cc
7 Kpusonuneitnoe npmwxkenue. JprmwkeHue 1 Bubmorexa [JOK
MaTepUaIbHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHuun otHocuTENnbHOCTH [ anmuiest.
8 I/IiepII_IlHaJ'ILHHe cucreMsl orcuera. [lepBbrit 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0c3be8
3aKkoH HproToHa
Macca tena. Cua. [IpuHIMT cyneprno3um
9 cw1. Bropoii 3akoH HI:IOTI(I)Ha L[?m I\I/)IaTeijIlaHBHOf/'I 1 Bubmorexa LIOK
https://m.edsoo.ru/ffOc3be8
TOYKH
10 Tpernit 3akoH HeroTOHa 11 MaTepranbHbBIX 1 Bbubmuorexa LIOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUPHOTO TIroTeHus. Cuiia TSKeCTu. 1 bubnmnorexa [{OK

IIepBasg kocMHUeCKast CKOPOCTh

https://m.edsoo.ru/ff0c3d00
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Bbubmuoreka IIOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec Temna https://m.edsoo.ru/f0c3e18
Cuna tpernws. Koaddumuent tpenus. Cuna
13 conpoiimenua Hpql)/lq)ﬂBLII/I)KeHI/II/II) Teja B )KHIKOCTH bubmiorexa IOK
https://m.edso0.ru/ff0c3f76
HJTH Ta3e
[NoctynarensHOE U BpanaTenbHOE IBUKCHIEC
14 a0COIIOTHO TBEPIOTO Tela. MOMEHT CHITBI. bubmmoreka [JOK
[Tnedo cuibl. Y CaoBUs paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynsc MmaTepuanbHONW TOYKHU, CUCTEMBI
15 MaTe}};I/IaJII)HI)IXpTOLICK. Nmnynse cumnbl. 3akoH bubamoreta LIOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJIbca. PeakTHBHOE IBIKEHHE
Pabota u MonHOCTh cujibl. KnHeTnueckas
16 SHEprus MarepuaabHOH Touku. Teopema 00 bubmiorexa LIOK
o https://m.edso0.ru/ff0c4502
W3MEHCHUU KUHETHYCCKOW DHEPTHH
[TorenuuansHas sueprus. [loreHunanpHas
17 SHEPTHUs ynpyro AeGopMUPOBaHHON MPYKHHEI. Bubmmorexa LHOK
[MoTeHIManbHast SHEPTHs Tea BOIU3U https://m.edsoo.ru/ff0c461a
MTOBEPXHOCTH 3eMITH
[NoTeHMaNbHBIC U HENOTEHIIMAIBLHBIC CHIIBI.
18 CBsi3b pa0OTHI HEMOTEHITUATBLHBIX CHII C Bu6nuoreka IJOK
M3MEHEHHEM MEXaHUYECKON SHEPTUH CHCTEMBI https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPaHEHUSI MEXaHUYECKOH SHEPTUU
JlaGoparopnas padorta Ne 1 «MccnenoBanue
19 CBSI3U paGOTBIVCI/UIBI C U3MCHCHHEM
MEXaHWYECKOW YHEPTHUH TeNa Ha IpUMepe
PACTSDKEHUS PE3MHOBOTO KTy Ta»
Kontponsnas padborta Ne 1 o Teme
20 <<KI/I£I;MaTI/IKa.p JuHamuka. 3aKOHBI COXpaHEHHS B bubamorera LIOK
https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
OcCHOBHbIE nounonce}m;l MOJIEKYJISIPHO- BuGmorexa LIOK
21 KHHETHYECKOW Teopru. bpOyHOBCKOE JIBUXKECHHE.

HAuddysus

https://m.edsoo.ru/ffOc4dc?2
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XapaKTep JABHXXCHUSA 1 B3aHMOI[eﬁCTBH51 qacTuIy

22 BemiecTBa. Mozaenu CTpoeHusl ra3oB, JKUAKOCTEH
W TBEPJBIX TET
23 Macca monekyin. KonnyectBo BemiecTsa.
ITocrosannas ABoraapo
24 TennoBoe paBHOBecue. TemmepaTypa u e€
n3mepenue. lllkana temnepatyp Llenbcust
o5 Wneaneneiii raz B MKT. OcHoBHOE ypaBHEHUE Bubmuorexa LOK
MKT https://m.edsoo.ru/ffOc4fde
AOcoIoTHas TeMIiepaTypa Kak Mepa cpeHen
26 KHHETUYECKON 3HCpEI/II/IyIF[)BI/I)K6HI/I$IpMOerI)(IYJI. Bubmiorexa LIOK
N https://m.edsoo.ru/ff0c511e
YpaBuenue Menaeneepa-Knanelipona
27 3akoH JlambToHa. ['a30BEIC 3aKOHBI
JlaGoparopHas padora Ne 2 «MccnenoBanue
28 3aBUICHMOCTH MEXJy ITapaMeTpaMi COCTOSHUS
pa3peKeHHOTo ra3a»
Nzomporeccr! B neanbHOM ra3e U uxX bubmmorexa [IOK
29
rpadudeckoe mpeacTaBicHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHSS 5HEprus TepMOAMHAMUYECKON
30 CHUCTEMBI M CIIOCOOBI €€ n3MeHeHus. KonuuecTBo Bubnuoreka [IOK
TEIIOTHI U pabota. BHyTpeHHs s SHEprHs https://m.edsoo.ru/ff0c5952
OJHOATOMHOI'0 HJEaJIbHOTO ra3a
31 Buas! Teruionepenaun bubmmorexa [IOK
https://m.edsoo.ru/ff0c5c36
VY aenpHas TEII0EMKOCTH BelecTBa. KonndyecTBo
32 TCII['IJ'IOTBI pH Termonepe;[an:. AnunabatHbIi bubamorexa LIOK
https://m.edsoo0.ru/ff0c5c36
po1Lecc
33 [lepBslii 3aKOH TEPMOJUHAMHKH U €TO Bbubmuorexa LIOK
MPUMEHEHHE K U30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 Heob6paTumocTs npoueccoB B mpupoze. Bropoit Bbubmuorexa LIOK

3aKOH TCPMOJUHAMHKHU

https://m.edsoo.ru/ff0c6230
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Bbubmuoreka IIOK

35 ITpunnun aeiicteus u KI1J[ TemioBoi MamHb https://m.eds00.ru/ffoc600a
36 Huxn Kapuo u ero KITJ
37 DKOJIOTHIECKHE TTPOOTIEMBI TEIIIIOYHEPTCTHKH
38 O6o6maronuii ypok «MomnekynapHas Qu3uka. bubmmoreka [JOK
OCHOBBI TEPMOIUHAMHKI https://m.edsoo.ru/ff0c6938
5| oy duma. Ooroms BuGorexa LIOK
TepMOHAMIKID) https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3oBanne u koHAeHCanus. Mcmapenue n bubmmorexa [IOK
KHUIICHHE https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAsI U OTHOCUTEIbHAS BIIAXKHOCTD Bu6nmoreka IJOK
BO31yxa. HachlleHHbIi map https://m.edsoo.ru/ff0c64d8
2| rems Amsomsom crotems pneramton. Eumionesa LIOK
Kunkue kpucramisl. CoBpeMEHHbIE MAaTEPHAIIBI https:/fm.eds00.ru/ff0CE5T0
43 [InaBnenue u kpucTamm3anus. Y aeabHast Bubmmoreka [JOK
terutota masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHE TeII0BOro OanaHca bubamorexa LIOK
https://m.edsoo.ru/ff0c6820
45 OnexTpuzanus Tel. JNeKTpudeckuii 3apsa. Jlsa Bubmorexa [JOK
BHUJIA JIEKTPUYCCKHX 3apsI0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOIHUKH, TUANEKTPUKH U MOTYIIPOBOJHUKH. Bbubnuorexa LIOK
3aKOH COXPAaHECHUS ANEKTPHUESCKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 Bsaumogeiictsue 3apsaoB. 3akoH KymnoHa. Bbubnuorexa LIOK
ToueuHbIi AIEKTPUUCSCKUI 3apsi]] https://m.edsoo.ru/ff0c6ce4
18 | pnum eyneprosimm onexcpasest noneh Bumorexa LIOK
A https://m.edsoo.ru/ff0c6df2
49 PaboTa cuit anexTpocTaTHYecKoro modsi. Bubmoreka [JOK

ITorenmuan. Pa3HocTh mOTEHIIMATIOB

https://m.edsoo.ru/ffOc6f00
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50

HpOBOI[HI/IKI/I " OUBJICKTPUKU B
QJICKTPOCTATUYCCKOM I10JIC. I[I/IBJ'IGKTpI/I‘leCKaH
IIPOHUIIAEMOCTD

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c7018

51

DnextpoéMmrocTs. Konnencarop

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7126

52

DNeKTPOEMKOCTb TIOCKOTO KOHICHCATOPA.
OHeprus 3apsHKEHHOTO KOHJIEHCaTopa

bubmuoreka IIOK
https://m.edsoo.ru/ff0c72c0

53

Jlabopatopnas padora Ne 3 "H3mepenue
AIEKTPOEMKOCTH KOHIeHCaTopa"

54

ITpuHuun necTBUs U NPUMEHEHUE
KOHJIEHCAaTOPOB, KOMMPOBAJILHOTO aIIapara,
CTPYHHOTO IpHUHTEPA. DNEKTPOCTATUUECKAs
3aImuTa. 3a3eMiIeHHe 3IEKTPOpUOOpOB

55

ONIEKTPUUYECKUH TOK, YCIOBHS €TO
cymectBoBanus. [loctosuusrit Tok. Cra Toka.
Hanpsixenue. Conpotusnenue. 3akoH Oma amst
y4dacTKa IenH

56

IMocnenoBarensHOE, MapalIelbHOE, CMEIIAHHOES
coeZIMHEeHNe POBOAHMKOB. JlabopaTtopHas
paborta Ne 3 «3ydeHne cMemanHOTO
COCJIMHEHHUS PE3UCTOPOBY

bubmuoreka IIOK
https://m.edsoo.ru/ff0c74f0

o7

PaboTa 1 MOITHOCTH 3JIEKTPUUECKOT0 TOKA.
3akoH Jxoyns-Jlenna

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa /715 TOJTHOM (3aMKHYTOMH)
anekTpudeckoil nenu. KopoTkoe 3aMbIKaHue.
JlaGopatopnas padota Ne 4«M3mepenue DJ1C
HUCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUSD)

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHAas MPOBOANMOCTH TBEPBIX
METaJIJIOB. 3aBUCUMOCTH CONPOTUBIIEHUS
METAJJIOB OT TEMIIEPATYPHI.
CBepXnpoBOANMOCTh
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OnexTpuyeckuil Tok B Bakyyme. CBoiicTBa

60 1
AJNICKTPOHHBIX ITYYKOB
o Eonznp;;oufflgl]; I/I;I( Z§6CTBe:HHa;{ I/IXHpI/IMCCHaH . BuGmorexa LIOK
POBOMMMOCTS. L-BOHCTEA P epexosa. https://m.edsoo.ru/ff0c84ae
[MonynpoBoHUKOBBIEC TIPHOOPHI
o ?HCCKTp;/I‘-ICC(I:I/IﬁaTOeK B E))aCTBOpea;( : pacruiaBax . BuGmorexa LIOK
HICKTPOIIIOR, JICKIPOTHIIHCCKAl https://m.edsoo.ru/ff0c82ba
JUCCOIIHAITMS. DIIEKTPOIIH3
DNEeKTpUIECKUil TOK B Ta3ax. CaMOCTOSTENBHBIH bubmmoreka [JOK
63 . 1
Y HECaMOCTOSTENbHbIH pa3psa. Monuus. [Tnazma https://m.edsoo.ru/ff0c84ae
3 0 i
8 | mpacnmsccxoe mpmveneme. Mpams rexunan | 1 biorera L1OK
P P P https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH
Bu6nmoreka IJOK
65 00600 i €) 1
ODIATOIIH YPOIt (HICKTPOAIHAMILIKA https://m.edsoo.ru/ff0c88be
66 ESHZII:OH(I)’(I:{ a: piioglo](\:&j o T?N:Iae eK €CKHIA 1 bubamoreta LIOK
T TaTHUKaA. TOSHHBIN TpHU4 nn
Hextp ACKIP https://m.edsoo.ru/ffOc8a8a
TOK. TOKH B pa3jM4YHbBIX CPEax»
67 Wrorosast KOHTpoIbHAsA paboTa IO TEME 1 Bubmuoreka [JOK
"DnekTpoarHaMHKA" https://m.edsoo.ru/ffOc8c56
68 Pesepsuslii ypok. O6o0maronuii ypok o TeMam 1 Bubmmorexa [JOK
10 xmacca https://m.edsoo.ru/ffOc8f6c
OBUHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68
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