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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢uszuke 0a30BOro ypoBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTaMm
OCBOEHHS OCHOBHOM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMUMU MpenojiaBanusi ydeOHoro mpeamera «Pusznka» B 00pa3oBaTeNIbHBIX
OpraHu3anusaXx Pocculickon Oenepanuu, pean3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopnepxaHue mnporpamMmbl MO (U3MKE HaAMpaBiIeHO Ha (OpMUpPOBaAHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—-11 kiaccoB npu 00yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ybTaTaM OO0y4YeHHs, a TaKkKe
YUUTHIBAET HEOOXOAMMOCTb peaju3allii MEXMPEIMETHbIX CBs3ed (QU3MKH C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MPEAMETAMHU.

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEIMETA «®U3UKA)>

dusnka Kak Hayka o HamOoJiee OOIIMX 3aKOHAX MPUPOIbI, BBICTyMas B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMUM 00 okpyskaromeMm Mupe. LIKoapHBIN Kype GU3HKH — CUCTEMOOOpa3yOmuii
JUISI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE IMIPOIIECCOB U SIBIICHUM, HW3y4aeMbIX XUMHUEH, OHOJIOTHeH,
buzudeckoit reorpaduert U actpoHommen. lcmonb3oBaHWE U AKTUBHOE
npuMeHeHne  (U3MYEeCKHMX 3HAHUM  ONpeNeNsieT XapakTep W pa3BHUTHE
pa3HOO0Opa3HBIX TEXHOJIOTUN B chepe YHEPTETUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenwue
(u3MKU BHOCUT OCHOBHOM BKJIaJ] B hOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KAPTUHBI
Mupa oOydarmuxcs, B (HOPMUpOBAHHE YMEHUN NPUMEHSTh HAYYHBIH METO]
MO3HAHUS TP BHIMIOJHEHUU UMHU YU€OHBIX UCCIIEIOBAHHM.

B ocHoBy kypca ¢u3MKM ISl YPOBHS CpeIHEro OOIIero oOpa3oBaHHS
MOJIOKEH PAX WMAEH, KOTOpPbIE MOXKHO paccMaTpuBaTh KaK NPUHLMIBI €ro
IIOCTPOECHHS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEM KypC SBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTEPHaNI U3 BCEX pa3iesioB (PU3MKHU, BKIIOUALT KaK
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOM (H3HKH.

Hoes cenepanuzayuu. B coOTBETCTBUM € HEW Marepuan Kypca (QU3NKU
o0beMHEH BOKpYr (Qusnyeckux Teopud. Bemymmum B Kypce sBIseTcS
dbopMupoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€pHH, BEHIECTBE U
oJje.

Hoes eymanumapuzayuu. EE peanuzanusi mpeanosiaraet HCIOJb30BaHUE
FYMaHUTApHOTO MOTEHUHANa (PU3MUECKOM HAYKH, OCMBICIICHHE CBS3U Pa3BUTHUS



(U3HKY C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITPoOIeMaMu.

Hoess npuknaownoii  uanpasnennocmu. Kypc @usuku mnpeanonaraet
3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHUYECKHX U TEXHOJOTMUYECKUX MPUII0KEHHI
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcss MOCPEACTBOM BBEIECHHUS 3JIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM NpoOieMaM  COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHbl C PAa3BUTHEM TEXHHKH W TEXHOJOTHUM, a TakKKe OOCYXKICHHS
po0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKOM 0€30MacCHOCTH.

CrepXKHEBBIMHM 3JI€MEHTaMU Kypca (U3UMKM Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHus SBJSOTCA (U3HUecKre Teopuu ((PopMUpOBaAHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POJIU (PYHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSX O PUPOJIE, TPAHUIAX IPUMEHUMOCTHU
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHbIX SBJICHHUI U MPOIIECCOB).

CHCTeMHO-/1eSITeIbHOCTHBIN MOIX0/I B Kypce (DU3UKU peanu3yercs Mpexkae
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeNbHOCTH 00YyYaronuxcs.
Ji1st 6a30BOro ypoBHS Kypca (GU3UKHU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX JKCIEPUMEHTOB M  jabopaTtopHbix pabor. I[lpm sToMm
oOecrieuynBaeTcsi OBJIAJCHHE OOYYaAIOUMMUCS YMEHHUSMH IMPOBOJUTH KOCBEHHbBIE
U3MEPECHUS, HCCICOBAaHMUS 3aBUCUMOCTEH (PUBMYECKUX BEIUYUH M TIOCTAHOBKY
OMBITOB I10 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHuE yaEIseTcs PEIIEHUIO pACUETHBIX U KAYECTBEHHBIX 3a/1a4.
ITpu 5TOM 17151 pacyETHBIX 3a]1a4 IPUOPUTETOM SIBIIIFOTCA 3a]1a4y C SIBHO 3aJ1aHHOM
¢uznuecko MOAENbI0, TO3BOJIAIONIME TNPUMEHITh H3YUYCHHbIE 3aKOHBI M
3aKOHOMEPHOCTH KakK M3 OJHOrO pasjielia Kypca, TaK U HUHTETPUPYsS 3HAHUS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIIOTCS 3aJaHUsl Ha
O0OBsICHEHHE TPOTEKaHUs (PU3MUYECKUX SIBICHUW W TPOIECCOB B OKPYKAIOIICH
KU3HHM, TpeOyronue BbIOOpa (U3WYECKOW MOJenu I CUTYyalMd IPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

[Iporpamma 1o mnpenmery «®du3uka» cocTaBieHAa C Yy4eToM pabouei
MPOrpaMMbl BOCIIUTAHHUSA, YTO HAXOAWUT OTPaKEHHWE B YacTU (OPMHPOBAHUS
JUYHOCTHBIX PpEe3yJIbTaTOB, KOTOpbIE JOCTUTAIOTCS B EIUHCTBE YYEOHOW U
BOCIIUTATENIbHOW JEATeNIbHOCTU. JINUHOCTHBIE Pe3yNbTaThl OCBOEHHUS MPOTrPaMMBbI
OTpaXkaroT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3UTHUBHBIX
LIECHHOCTHBIX OPUEHTALlMM U PACUIMPEHUE ONBITA AEATEIBHOCTA Ha €€ OCHOBE U B
MPOLECCE peANM3alMi OCHOBHBIX HANPABICHUM BOCHHUTATEIBHOU JEATEIBHOCTH.
BocnuTaTtenbHblil aclieKT ypoKOB (DM3MKH COTJIacOBaH C pabodeil mporpaMMoin
BocIUTaHUS, MOAYJb «IIIKOMBHBINA ypOK», KOTOPBIM Mpeanonaraer 00beanHEHNE
cojiep;kanre oOy4eHHUs: 1 BOCIIMTAHUS B LIEJIOCTHBIA 00pa30BaTeNIbHbBIN MpoliecC Ha
OCHOBE €IMHOM LEJIA U €AUHBIX COUMOKYJIbTYPHBIX LIEHHOCTEM.

HEJIN U3YYEHUA YYEBHOI'O ITPEIMETA «®U3UKA»

OCHOBHBIMH WeJSIMM H3y4eHUs (U3UKH HA YpPOBHE CpEIHEro oOIlero
oOpa3zoBaHusi 0Opa30BaAHUM SIBJISFOTCS:



dbopMupoBaHue HHTEpeca U CTPEMIICHHS OOYydYarolIUMXcsi K HaydyHOMY
W3YUYECHUIO TPUPOJBI, Pa3BUTUE UX HMHTEJUIEKTYyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUM O HAyYHOM METOJE MO3HaHUS U (HOPMUPOBAHUE
HCCIIEeIOBATEIHLCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHUPOBO33PECHUS KaK pe3yibTaTa U3YUEHHUS OCHOB
CTpPOCHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

dbopmupoBaHue yMeHUN OOBIACHSTD SIBICHUS C UCTIOIb30BaHUEM (DU3NUECKUX
3HaHUW U HAyYHBIX JOKA3aTEIbCTB;

dbopmMupoBaHue MPEACTABICHUNH O poii (HU3UKU JUIS PA3BUTUSA JAPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHue 3TUX Iejed o0ecrneuynBaeTCsl pelieHueM CIeAYIONUX 3a1a4 B
npoliecce U3y4YeHus Kypca PU3NKUA Ha YPOBHE CpPEHEro o0Iero 0opa3oBaHus:

npuoOpeTeHne CUCTEMbI 3HAHUM 00 OOIIUX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHIX, BKJIIOYAss  MEXaHHKY, MOJICKYJSIDHYIO  (DUBHKY,
AIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpOU3UKH;

dbopmMupoBaHue YMEHUN MPUMEHSITh TEOPETUUCCKUE 3HAHUSI 11T OOBSICHCHHS
bu3uYecKuX SIBJICHUN B TPUPOJE W JUIsl TMPUHATUS TPAKTUUECKUX PEIICHUN B
TTOBCETHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pelIeHUs Pa3IUYHBIX 3a7ad C SBHO 3aJIaHHOU
dusznueckoi Mozenbplo, 3ajay, MOAPa3yMEBAIOUIUX CAMOCTOSITEIbHOE CO3/IaHHe
duznueckoi MojieNu, afleKBaTHON yCIOBUSAM 3aa4H;

NoHUMaHue (U3HUYECKUX OCHOB W TMPHUHLHUIIOB JEUCTBUSA TEXHUYECKUX
YCTPOKCTB ¥ TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIQJICHUE METOJIaMH CaMOCTOATENIBHOIO IUIAHUPOBAHMS M IPOBEICHUS
¢u3nuecknx OSKCIEPUMEHTOB, aHalIW3a W HHTEpHpeTanud  MHGOPMAINH,
OMpEIENICHUs] JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3JaHHME YCJIOBUHM U1 Pa3BUTUSA YMEHHHU IMPOECKTHO-WUCCIEI0BATEIBCKOM,
TBOPYECKOM JAESITEITbHOCTH.

MECTO YYEBHOI'O ITPE/IMETA B YYEBHOM IIJIAHE
Ha uzyuenune ¢usuku (0a30BBIN ypOBEHB) Ha YPOBHE CPEIHErO OOIIEro
obpazoBanus otBoauTcs 136 gacos: B 10 kiracce — 68 yacos (2 aca B Heaenio), B 11
KJ1acce — 68 4yacoB (2 aca B HEJEINIO).



COAEPKXAHHUE YYEBHOI'O ITPEIMETA «®U3UKA»

10 kiace

Pasznen 1. ®u3dnka 1 MeTOAbI HAYYHOI'0 ITIO3HAHUSA

®usuka — Hayka o mpupone. Hayynble MeTOABl NO3HAHUSA OKPYXKAIOLIErO
MHupa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopaenupoBanue (pu3nyecKux sIBICHUN U mpoueccoB. HayuHble runoress.
dusnyeckrue 3aKOHbl U TEOPUU. [ paHUIBI MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Pons u mecto pusuku B hopMuUpOBaHUU COBPEMEHHOM HAYyYHOW KapTHHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIFOJIEM.

Jlemoncmpayuu

AHanoroBeie W IU(GPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMITHIOTEPHBIE
JATYUKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe aBuxkeHUE. OTHOCHTEIBHOCTh MEXaHWYECKOTO JBUKEHHS.
Cucrema otcuéra. Tpaekropus.

Ilepemenienre, CKOpPOCTh (CpeIHsIsi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M
YCKOPEHUE MAaTEpUAIBHOM TOYKH, UX IPOEKUUM HA OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJIMHEWHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHMsS, MYyTH U [EPEMEILICHUs
MaTepualbHOM TOYKU OT BPEMEHH.

CBoboaHoe mageHue. Y CKOpeHHe CBOOOIHOTO MaACHUS.

KpuBoimHeitHoe nBwkeHue. [[BUKEHHME MATEPUAIBHOM TOYKH IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopoctsk. [lepron u yacrota oOpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuueckue YCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIIMAOMETD,
JNBU>KEHUE CHAPSAI0OB, LIENIHBIE U PEMEHHBIE NIEpEAaUH.

Jlemoncmpayuu

Mogenb cucremsl OTCUETA, WIUTIOCTPALMSA KHHEMATHUYECKUX XAPAKTEPUCTUK
JBHKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[lanenne Ten B BO3AyXe U B pa3pesKEHHOM IIPOCTPAHCTBE.

HaGmronenne nBvkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

HanpagneHnne ckopocT npu ABUKEHUHU 110 OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEPAaBHOMEPHOTO JBH)KEHUS C LEIBIO ONPENEIICHUs] MTHOBEHHOU
CKOPOCTH.



UccnenoBanne COOTHOLICHUS MEXIYy MNYTSIMH, MPONUJCHHBIMU TEJIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipynuun  otHocutTenbHOCTH  ['amunes. IlepBeit  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[lpunuun cynepno3unuu cui. Bropoii 3akon HeroTona
JUIsl MaTepuanbHOW TOUKU. TpeTuii 3akoH HproTOHA 1J1s1 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tskectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, Ckojibxxenusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHus CKOBKEHUS U cujia TpeHus nokos. KoagduimeHt tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaileHus. [limedo cwuibl. Ycnosus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue YCTPOWCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: MOJINUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuUn.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U TTAICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue nBmkeHus Opycka 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJ YIIPYTOCTH, BOZHUKAIOIIMX B IMPYKUHE U
pe3UHOBOM 00pasIie, OT ux AedOopMaIiuH.

UccnenoBanne ycinoBHI paBHOBECUS TBEPJAOrO TeJld, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbe MatepualibHOM TOYKH (TeNla), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbc cuiabl U W3MEHEHHE MMITyJbCa Tejla. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeaktrBHOE IBHXKEHHUE.

Pabota cunbl. MOILIHOCTD CUJIBI.

Kunernueckass sHeprusi martepuayibHOMl TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOWU SHEPTHUH.



[ToreHumnanbHas DHEPIus. [TorenunanpHas DHEPrus YIpPYro
nedopMUpoBaHHOM NIPYKUHBL. [loTeHIIMAIbHAS YHEPTHS Tella BOJIM3U MOBEPXHOCTU
3eMIn.

[loTeHuuanbHple W HEMOTEHUHUANbHbIE  cuJibl.  CBA3b  PabOTHI
HEMOTEHIUAJIBHBIX CUJI C U3MEHEHUEM MEXAaHUUECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHUS] MEXaHUYECKOU YSHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne yCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: BOAOMET, KOUED,
MPYKUHHBIA TUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktrBHOE IBUKEHHUE.

[Tepexon MOTEHIMATBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydenne abGCONIOTHO HEYINPYTroro yjaapa ¢ MOMOIIBI0 JABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOTHI CHUJIBI ¢ U3MEHEHUEM MEXaHHMYECKON HYHEPruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pa3znen 3. MouiekyasipHasi pU3NKa 1 TEPMOAMHAMHMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJEHCTBHS YaCTHUI] BenlecTBa. MOJEnu CTpPOEHHs Ta30B, >KHAKOCTEH U
TBEP/ABIX TEJN U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieneil. Macca u
pa3mepsl Monekyn. KonndectBo BemectBa. [locTostHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Llenbcus.

Mogens wupeanbHoro raza. (OCHOBHOE YpPaBHEHHE  MOJIEKYJIAPHO-
KAUHETUYECKONW TEOpUM HJACAIbHOTO raza. AOCONIOTHAs TeMmIeparypa Kak Mepa
CpElIHEM KWHETUYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHsS dYacThll rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knamneipona.
3akoH JlanbToHa. M30mporecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H3O0MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHnueckne YCTPOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKAa3bIBAIOIINE JHCKPETHOE CTPOCHHE BEMIeCTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

Omnbitel 10 MU PYy3UHN KUIKOCTEH U TA30B.

Mosenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogpens onbita IITepHa.

OnbITHI, JIOKA3bIBAOLIHE CYyILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBUSL.



Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHUE COCTOSAHUS MACAIBHOTO rasa,
M30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

Onpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHAT€ HA OCHOBE M3MEPEHHI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK 1Y TapaMEeTPaMU COCTOSTHUS Pa3pPEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMoauHamuueckas cucteMa. BHyTpeHHsiE SHEprusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crIocoObI €€ n3MeHeHus. KonnuectBo TermioTsl U pabora. BHyTpeHHss
SHEpPrusg  OJHOATOMHOTO  MJACAJbHOrO  rasa. Buasl  Temionepenaydw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IYUYCHHUE. Y AeIbHAasl TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIOTHI pU TETIONEPEAAYE.

[TonsitTue 006 ammabatHoMm mporiecce. I[lepBbiii 3akOH TEPMOAMHAMUKH.
[IpumeneHue mepBOro 3aKOHAa TEPMOJAMHAMHKU K wu3omporieccaM. ['paduueckas
UHTEpIpeTaIus padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTumMocTh MpoIiecCoB B IPUPO/IL.

TenmoBble  mamuHbl.  [IpUHIUMNBL  JEUCTBUST ~ TEIJIOBBIX  MAIIIMH.
[IpeobpazoBanusi ’HepruM B TEIUIOBBIX MamuHax. KoadduiueHt monae3Horo
nevictBus TerioBod MamwuHbl. [lukn KapHo u ero kosdpuumeHT mMoJI€3HOTO
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMBI TETTOIHEPTETHUKH.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE TNPUMEHEHHE: JIBUTATENb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJOIUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHenne BHYTpeHHEH SHEPrUM Teja MPU COBEPIICHUU PaOOTHI: BHUIET
npoOKku u3 OyTBUIKK II0J] JEHCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHUS (BUICOAECMOHCTPAITHS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTypbl) TeNla NpH TEIIONEepeaaye.

OnpiT 1O anuabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Mopenu mapoBoi TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenpbHON TEIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobOpa3oBanue u kKoHaeHcalus. Vcnapenue n kuneHue. AOCOTIOTHAS |
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHbld mnap. YxaenbHas TEIIIOTa
napooOpa3oBaHus. 3aBHCHMOCTh TEMIIEPATyPhl KATICHUS OT JTaBJICHHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
kpuctamwioB. JKuakue kpuctawwibl. CoBpemeHHblE MaTepuanbl. llnaBnenune wu
KpUcTalmu3anus. Y ienpHas TemioTa miasiaenus. Cyonumanusi.

VYpaBHeHHE TENJIOBOIO OanaHca.



TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHUE: THUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX apOB.

Kunenue npy noHM>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenue HarpeBaHus U MJIaBJIeHUs] KPUCTAUIMYECKOTO BEIIECTRA.

JleMoHCTpanys KpUCTaJlIOB.

Vuenuueckuii akcnepumenm, 1abopamopmbsie pabomel

N3Mepenmne 0THOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JaekTpoauHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYECKUM 3apsad. JBa BuAa DIEKTPUUYECKUX
3apsaoB. [IpOBOAHUKM, OUAJIEKTPUKU W TOJYHNPOBOJHUKU. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsia.

B3anmopeiictBue 3apsanoB. 3akoH Kynona. TodyeuHbIl AJIEKTPUYECKHI 3apsi.
Onektpuueckoe mnoisie. Hanpsixk€HHOCTh  anekTpuueckoro mnojsd. [lpuniun
CYyHEPIO3UIUH BJECKTPUUYECKUX MoJiek. JIMHMU HanpsyKEHHOCTU AJIEKTPUYECKOTO
oIS,

PaGora cun  oanekrpoctaruueckoro  moisg.  Ilorennman.  PasHocTb
noTeHUUaaoB. [IpOBONHMKM U AUDJIEKTPUKH B JJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOI0 KOHJEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOpA.

TexHuueckne yCTPONCTBA M TPAKTUYECKOE NPHUMEHEHHE: HIIEKTPOCKOIL,
ANEKTPOMETpP, DIEKTPOCTaTUUECKass 3alluTa, 3a3eMJICHHE DIIEKTPONpPHOOPOB,
KOHIEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPyHHbI TPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre Ha’NEKTPU30BaHHBIX TEN.

DIEKTPUYECKOE TI0JIE€ 3aPSKEHHBIX TEl.

[IpoBOJTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThyecKas 3anuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTtopa OT IUIOUagu
MJIACTUH, PACCTOSIHUSA MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoanunwtii anekmpuyeckuii mox. Toxu 6 paziuunvlx cpeoax

DJIEKTPUYECKUM TOK. YCJOBHUS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
Ucrounnku Toka. Cuna Toka. [IoCTOAHHBIN TOK.

Hanpsixenne. 3akon Oma 114 yyacTKa LENu.



OIEKTPUYECKOE CONPOTHUBJIEHUE. YIEIBbHOE COINPOTUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAJLIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

PaGora oanextpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoiHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOABIIKYILASI CHJIA U BHYTPEHHEE COMNPOTHUBJICHUE HMCTOYHHMKA TOKA.
3axon Oma n1J1s TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJUMOCTb  TBEPABIX  METALNIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAJUIOB OT TeMIepaTypbl. CBEPXIPOBOAUMOCTD.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOJHUKHY. CoOcTtBeHHasT W MpUMECHasT  MPOBOJUMOCTH
noJiyripoBoAHUKOB. CBolicTBa P—N-niepexoaa. [lomynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTpUYECKMM TOK B  pacTBOpax W  pacijlaBax  3JIEKTPOJHUTOB.
DIEKTpOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.

DINIEKTpUUYECKU TOK B Ta3zax. CaMOCTOATENbHBIM W HECAMOCTOSITEIIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuueckue yCTpOWCTBA W TMPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETD,
BOJIBTMETP, pEOCTaT, HUCTOYHUKUA TOKa, »JJEKTpOHArpeBaTeIbHbIE MPHOOPHI,
AJIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIN JTHO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCUMOCTh COINPOTUBIIECHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUs U MaTepuaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHHe HIIEKTPOIABHXKYIIEeH cuibl. KopoTkoe 3aMblkaHuE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBol pa3psa 1 MpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenue 37eKTpOABUKYILIEH CHIIBI UICTOYHHKA TOKAa U €ro BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenue snekTpousa.

MexknpeaMeTHbIe CBA3H

Nzydenue kypca puzuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMud MaTE€MaTHKH,
Ouonoruu, XuMuwu, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemuvle nonsamusi, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBICHUE, HAy4HbIA (HakT, rumnoresa, (uanyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: penieHue CUCTEMbl YpaBHEHMH, JMHEWHas (QyHKUuS,
napaboiia, runep0bomna, ux rpadUKd U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKIUU:
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CHHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIHUU HA OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexanudyeckoe NBHXKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEII000MEH >KUBBIX OPraHU3MOB (BHJBI TEIUIONEpEaun, TEIIOBOE PaBHOBECHE),
3JIEKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOLE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MACCA, TEIUIOBBIE CBOMCTBA TBEPABIX TEJN, )KUIKOCTEU U Ta30B,
JJIEKTPUYECKUE  CBOWCTBA  METAIUIOB,  JJEKTPOJIUTHYECKAS  JTUCCOLIMALIMA,
raJibBaHHUKA.

T'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonozus: ipeodpa3oBaHue JABWKCHHUN C HCIOJIb30BAHUEM MEXaHHU3MOB,
Y4ET TPEHUS B TEXHUKE, IOJIIMIHUKHA, HCIOJB30BAHME 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W JPYyrue), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJIYYEHHUSI COBPEMEHHBIX MAaTE€pHaAlIOB, B TOM YHUCJIEC HAHOMATEpHUAIOB, H
HAHOTEXHOJIOTHH, DJEKTPOCTATHUECKasl 3allliTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTPYHMHBIN MIPUHTEDP, 3JIEKTPOHArPEBATEIbHbBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAaHUKA.

11 knacce

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[locTositHHBIE ~ MarHUTHL.  B3auMoJelcTBHE  MOCTOSHHBIX  MarHUTOB.
MarunutHoe mone. Bekrop MarHuTHOM wuHAyKuud. [lpuHOMnD cynepno3unuu
MAarHUuTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JMHUM MarHUTHOW
UHIYKUWH T1O0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHoe mnojsie NOPOBOJHHMKA € TOKOM. KapTuHa JWMHUNA WHIYKUHHU
MAarHUTHOTO TOJIs JJIMHHOTO MPSIMOTO IMPOBOJHUMKA W 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTBre mpoBOJHUKOB C
TOKOM.

Cunia AMmnepa, €€ MOy b U HallpaBJICHUE.

Cuna JlopeHua, €€ MOAyJb U HanpaBiieHUE. [[Br>keHUE 3apsKEHHOW YaCTUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl JlopeHma.

SIBienne 3yeKTpOMAarHUTHOM MHAYKIMU. [IOTOK BekTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuun Gapanest.

BuxpeBoe »siexkTpuueckoe Imose. ONeKTPOABMXKYIIAS Cuia HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTh. SIBIEHHME CaMOMHAYKUMU. OJNEKTPOABUKYIIAS CHUJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
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TexHnueckue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIC
MArHUThl, BJEKTPOMArHUTHI, AJIEKTPOJABUTaTENb, YCKOPUTEIU HJIEMEHTaAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOI'O Ty4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHOYKIIMA MAarHUTHOTO TIOJISL.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuibl JIopeHia Ha HOHBI DJIEKTPOJIUTA.

SIBrieHUE AIEKTPOMArHUTHOW UHIYKIIUH.

IIpasuno Jlenua.

3aBUCUMOCTbD JIEKTPOJBHKYIIECH CHIbI UHAYKIMU OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

SBrieHrEe CaMOUHYKIIUH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOTO TMOJISl KATYIIKA C TOKOM.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBICHUS SJIEKTPOMArHUTHON UHYKITUH.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazHumHble Koaebanus

Konebarenbnass  cuctema. CBOOOJHBIE  MEXaHUYECKHE  KOJIEOAHUSI.
[Napmonnyeckue konebanus. [lepuon, yacrora, ammuutyaa u (asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4ECKUNH MAasTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA KoJjeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxaronmx KoneOanusx. BolHyX/I€HHbIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeIHYKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUs.

[lepemennbiii TOoK. CHHyCOMAAIbHBIM TNEpPEMEHHbIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUCHUE CWJIbI TOKa M
HaNPSIKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaada u MOTpeOICHUE dIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3eKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE IMPUMEHECHUE: SIJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoyieOATENbHOW CUCTEMBI (NMPYKUHHBIA WIN
MaTeMaTU4eCKUM MasiTHUK).

Habnroaenue 3atyxarmmnumx KojaeOaHu.

UccnenoBanue CBOMCTB BHIHYKJEHHbBIX KOJICOaAHUN.

12



HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMsl (3aBUCUMOCTH CHUJIBI TOKA U HANIPSDKEHUS. OT BPEMEHU) IS
AIEKTPOMAarHUTHBIX KOJIEOAHUI.

Pe3sonanc mnpu 1OCIENOBATENIBHOM COEOUHEHHHM PE3UCTOPA, KaTyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUM 3JIEKTPONEPEIaUN.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUOAA MAIBIX KOJEOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKAa B LENH U3  IOCIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBI, YCIOBHS pacnpocTpaHeHus. Ilepumon. CxopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuPpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3ITyYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus BekTopoB E, B, V B anexTpoMmarnutHo# BonHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MpEIOMIICHUE, MOJsSpU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJH. [I[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycTpoWcTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas [IMATHOCTHKA B TEXHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenue oTpakeHus ¥ MPeIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiini MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HabGmronenne cBsi3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAOWU U
4acTOTOU KoJieOaHMIA.

HccnenoBaHnne  CBOMCTB ~ 3JEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHUE,
MpeIOMJICHUE, TTOISpU3aIus, TUGpaKius, HHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. [IpsMoIMHENWHOE pAacHpPOCTPAaHEHHE CBETa B
ogHopoaHou cpene. JIyu cBera. TouedHbI HICTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHbI OTpakeHUs! cBeTa. [locTpoenue n3oOpaxeHuil B
IJIOCKOM 3€pKaje.
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[Ipenomnenue cBera. 3aKOHBI IPEIOMIIEHUS cBeTa. AOCONMIOTHBIN TOKa3aTeb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBI yroa IOJIHOIO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust cBeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

ColOuparomue # pacceuBawolive JUH3bL. ToHkas JnuH3a. DOKycHOE
paccTosiHME M ONTHYecKas cuia TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuid B
coOuparouux 1 paccenBaromux jduH3ax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. Hurtepdepenunus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOmMOIEHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. [udpakiuoHHas pemérka. YcJIoBHEe HaOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE IPUMEHEHME: OYKH, JyMa,
dboToanmapar, NPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, TU(paKImoHHas peméTKa, MOJIPOUI.

Llemoncmpayuu

[IpssMosMHEHHOE pACIPOCTPAaHEHUE, OTPAXKEHHE U IIPEJIOMIICHHE CBETa.
OnTuueckue mpuOopshI.

[TonHOEe BHyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

HccnenoBanue cBOMCTB N300paKeHUM B JIMH3AX.

Mojaenu MUKPOCKOTIA, TEJIECKOIA.

Ha6monenne naTepdepeHnm cBera.

Ha6monenune nudpakiuuu cBera.

HabGmronenue nucrnepcuu cBera.

[Tonydenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TomyueHnue ciekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu CBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKEHUH B JIMH3AX.

HaGmonenne nucrnepcuu ceera.

Pazgen 6. OcHOBBI ClIeNMAJBHON TEOPUU OTHOCUTEIbHOCTH

I'pannnbl  OPUMEHMMOCTH  KJIACCHUYECKOM  MexaHuku.  llocTynaTel
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTHh MOYJISI CKOPOCTH CBETA
B BaKyyMme, IPUHIUII OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTH. 3aM€e/IJICHHE BPEMEHU U COKpaIICHUE
JUTUHBI.

DHEPrus U UMIYJIbC PEASATUBUCTCKOM YACTHULIBL.

CBsA3b MacChl C JHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOW YACTULIBI. JHEPrUs
MOKOSI.
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Paszpnen 7. KBanroBas pusuka

Tema 1. dnemenmovt K6aHM OGO ONMUKU

®otoubl. ®opmyna [lnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTOU. DHEPTHUs
U UMITyJIbC (pOTOHA.

OtkpeiTue u uccienopanue porodpdexra. Onbitel A. I'. CToseToBa. 3aKOHbI
dororddexra. YpaBuenue OitHimreriHa ana dotosrddexra. «KpacHas rpaHuna»

doTorddexra.

JaBnenue ceeta. OnbiTel [1. H. JleGenena.

XUMHYECKOE JEUCTBUE CBETA.

TexHuueckne ycTpoWCTBA M MPAKTHUECKOE NpUMEHEHUe: (OTODJIEMEHT,
dboTomaTuuk, cojiHeuHas 6aTapesi, CBETOAHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenoranue 3akoHOB BHelHero ¢hoTodddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna mo paccesHuio o -4acTHIl.
[Inanerapnas moxaenp artoma. Iloctymarel bopa. Uznydenue u morjomeHue
(OTOHOB TpH TEpexoje aToMa C OJIHOTO YPOBHsS DSHEPruu Ha Jpyroi. Busl
cnekTpoB. CIeKTp ypoBHEH SHEPTrUU aToMa BOJOPO/Ia.

BosnnoBbie cBoicTBa yactuil. BonnHsbl ne bpoinsa. KoprnyckynsspHO-BOJIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne yCTpONCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOI ), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne muHEHYaThIX CIEKTPOB U3TYUCHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Hab6monenne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIINE CJIOKHOCTh CTpPOCHHs sAnapa. OTKphITHE
paanoaktuBHOCTH. OnBITHI Pe3epdopa mo onpeneneHnio coctaBa pagnoakTHBHOTO
m3nydyenusa.  CoiictBa  anbga-, Oera-, ramma-uziaydeHus.  BuusiHue
PaIMOaKTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpbiTHE MpoTOHA W HeWTpoHa. HyknonHass monens sanpa ['eiizenOepra—
NBanenko. 3apsg siapa. MaccoBoe unciio sjapa. M30Tomnsl.

Anbda-pacrian. DNEKTPOHHBI UM MO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydyeHue. 3aKOH paJuoakTUBHOTO pacra/ia.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHblie cuibl. [Jedext maccsl spa.

SAnepHble peakunu. Jlenenue u CUHTE3 S€P.
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SAnepnsiii peaktop. Tepmosiaepusiii cunte3. [IpoOiieMbl W TEPCIEKTUBBI
SAIEPHON IHEPTETUKU. DKOJTOTUUECKHUE ACTIEKTHI IJEPHON SHEPTETUKH.

DneMeHTapHbIe YacTULbl. OTKpPBITHE TO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIMU JIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTadbHbIe B3aUMOJECUCTBUA. EAMHCTBO (Qusnueckoll KapTUHBI
MHpA.

TexHuyeckue yCTponCTBa U NMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TUrK HOHUBUPYIOUIMUX YACTHUII.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zpnen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIUKH

Otansl pa3BUTUS acTpoHOMUM. [IpUKiIagHOEe 1 MUPOBO33PEHUYECKOE 3HAUECHUE
ACTPOHOMUH.

Bun 3Bé3qnoro Heba. CosBesnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

CosnHeuHasi cucTeMa.

Connue. ConHeuHasi akTUBHOCTh. McTounuk sHepruu CosiHIIAa U 3BE3.
3BE3bI, UX OCHOBHBIC XaPAKTEPUCTHKHU. JlMarpamMma «CIEKTPaJbHBIM KJacC —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Botounn ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muieunsiii Iyt — Hama I'anaktuka. Ilomoxkenne u nauxenue CoJiHIa B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B sSiApax
rajgaKTUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66u1a. Paz6eranue rajakTuk.
Teopust bosibiioro B3peiBa. PeMKTOBOE H3ITyUEeHUE.

Macmra0Has ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabarooenus

HabGmronennst HeBOOpYKEHHBIM TTIA30M C HMCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUIOKESHU I JJI OTNIpPEICNICHUs TOJ0XKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE cO3Be31usi CEeBEpHOrO MOTYIIAPUS U SIPKUE 3BE3/BIL.

Hab6mronenns B Teneckomn Jlynsl, mnanet, Muegnoro [TyTu.

0O06o01maromee MOBTOPEHUE

Ponsr Qusumknm w acTpoHOMHMHM B DKOHOMHUYECKOM, TEXHOJOTHYECCKOM,
COIMAIIEHOM M ATUYECKOH cpepax nesTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3HUKH H
ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (U3HUECKONW TEOPUU B
dbopMuUpOBaHUY MPE/ICTABICHUN O PU3HUECKON KapTHHE MHUPA, MECTO (PU3UUECKOM
KapTUHBl MHUpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H
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N3yuenue kypca ¢pusznku 6a30Boro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COJEpP)KATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMHU MaTeMaTHKH,
OMOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nouamus, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJIEHUE, HAay4HbIM (akT, runores3a, (u3Mveckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, SIKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxka: pelieHue CUCTEMBbl  ypaBHEHHWH, TPUTOHOMETPUUYECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKUMHU HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
OIpeieNICHUE MIIOAAN IIIOCKUX GUryp u o0béma Tel.

buonoeus: anekTpudeckue SBIEHUS B JKMBOM INpUpOJE, KoJeOaTeabHbIE
JIBUKEHUS B )KUBOW MPUPOJE, ONTHUYECKHUE SIBJICHUS B KMBOW MpUPOJIE, NEHCTBUE
paaualy Ha KUBbIE OPraHU3MBbI.

Xumus: CTpOGHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAJUTMUECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

l'eoepaghusi: MarHUTHBIE TONIOCA 3€MJIM, 3aJie)KM MArHUTHBIX DY,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHNE 3EMIIETPSCEHUI.

Texnonocus: TMHUM ~ 3JIEKTpoNepeaayd, TE€HepaTop IEepPEMEHHOIO TOKa,
ANEKTPOABUTATENIb, MHAYKIIMOHHAS TM€4b, pajap, paJuoNpUEMHHK, TEJIEBU30D,
aHTeHHa, TeiepoH, CBY-meub, MpOEKUMOHHBIM amnmapaT, BOJIOKOHHAs ONTHKA,
coJiHeuHas OaTapesi.
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IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
YYEBHOMY HNPEIMETY «®PU3UKA»

JINYHOCTHBIE pPe3yJibTaThI

JIMYHOCTHBIC Pe3yJbTaThl OCBOEHUS YUueOHOTro npeaMera « ODu3nKay J0JKHbI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE peaav3allid OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEILHOU IESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) epasncoanckozo éocnumanus:

c(hOpMUPOBAHHOCTH I'PAXKIAHCKOM MO3UITUN 00YUAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAJAUIIMOHHBIX  OOIICYEIOBEUECKUX T'yYMAHHUCTUYECKUX U
JNEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JI€SITEIBHOCTh B MHTEpPECax IpaKJaHCKOIro
oO11iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIluy;

YMEHHE B3aUMOJICCTBOBAThH C COLIMATIbHBIMU UHCTUTYTAMHU B COOTBETCTBUU
¢ uX QYyHKIMUSIMU U Ha3HAUCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) nampuomuueckozo 60CRUMAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOM I'PaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKH;

3) 0yxX06HO-HPABCMEEHHO20 80CRUMAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acmemuueckozo 60CRUMAHUA:

3CTETHYECKOE OTHOLIECHUE K MUPY, BKJIKOUYasi 3CTETUKY HAYYHOT'O TBOPUECTBA,
pHUCyIero (Gu3n4ecKoil HayKe;

5) mpyooeozo socnumanus:

MHTEPEC K pasnudHbIM cdepaMm npodeccCHOHATHHON AESITEIBHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PM3UKOW U TEXHUKOHN, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun u peaan30BbIBaTh COOCTBEHHBIE KIU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BAHUIO B 001aCTH
(bU3UKH HA TPOTS>)KEHUU BCEU KU3HU;

6) 9Kon0cuuecKo020 60ocnUmMaHUA:

c(hOpMUPOBAHHOCTh HKOJIOTHYECKON KYJIBTYpPbI, OCO3HaHUE TJI00AIBHOTO
XapaKTepa HKOJOTUUECKUX MPoOIeM;
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IUIAHUPOBAHUE U OCYILECTBIICHUE IEMCTBUI B OKPYKAIOIIEHN CpeZie HA OCHOBE
3HAHU LEJIed YCTOWYHUBOTO Pa3BUTHUSA YEJIOBEYECTBA;

paclIMpeHne OmbITa AEATEIBHOCTH HKOJOTMYECKOM HANpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) ueHHOCIMU HAYYHO20 NOZHAHUA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IIpOLECCE
M3y4YeHUs] (PU3HKHU OCYILIECTBIIATH IPOCKTHYIO U UCCIEI0BATENbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIIE.

MeTanpeaMeTHbIe Pe3yJabTAThI

Ilo3naeamenvhvle ynusepcaivHwle yueodnvle 0eiicmeus

basosvie nocuueckue oeticmeus:

CaMOCTOSATECILHO  (OpMYyJIMpOBaTH M aKTyaJU3MpPOBaTh  MPOOJIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

ONpENCITh IICIM JIeITCILHOCTH, 3aJaBaTh IapaMeTPbl U KPHUTEPUU HUX
JTOCTHKEHUS;

BBISBJISATh 3aKOHOMEPHOCTH W  TIPOTHUBOPEUYHsS B  pacCMaTPHBACMBIX
(U3HYECKHX SIBIICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUs MPOOJEMbI ¢ YYETOM aHaln3a UMEIOIINXCS
MaTepHUATIbHBIX U HEMAaTEepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JESATEIbHOCTb, OIEHUBATH COOTBETCTBHUE
PE3YNIBTATOB LIETSIM, OIIEHUBATh PUCKHU TOCJIEICTBUN JEATEIHHOCTH;

KOOpJIMHUPOBATh W  BBIIOJHATH paboOTy B  YCJIOBHUSIX pPEabHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TMPOOIIEM.

ba3zoevie uccnedosamenvckue oeilicmeusn

BJI/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBHIMU TOHSITHSIMHU M METOIaMU
bu3IecCKol HAYKH,

BJIQ/IETh HaBBIKAMU y4€OHO-MCCIIEOBATEIbCKON U MPOSKTHOM eI TETbHOCTH
B 00ylacT (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pElIeHHs 3ajad (U3HUECKOTO COJNEpIKaHMs, MPUMEHEHHIO Pa3IMYHBIX
METO/IOB ITO3HAHMS,

BJIQJIETh BHUJAMH JICSITEIBHOCTH IO TIOJYyYEHHUIO HOBOTO 3HAHUS, €0
WHTEPIPETAlY, TMPEeoOpPa3OBaHUI0 ¥ TPUMEHEHUIO B PaA3IMYHBIX YYEOHBIX
CUTyalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MMPOCKTOB B 00JaCTH (DU3HKHU;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJI JJOKa3aTeIhCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

aHAMM3UPOBATh TIOJYYCHHBIC B XOJ€ PCIICHHUS 3aJadyd  PEe3yJIbTaThl,
KPUTUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSAX;
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CTaBUTh M (QOpMyIHpOBaTh COOCTBEHHBIE 3a/Jayd B 00pa3oBaTEIbHOU
NEATEeNIbHOCTH, B TOM YHUCJIE IPU U3YYECHUU (PUBHKY;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HAHUS 1O (u3nKe B MPAKTUUECKYI0 001acTh
KU3HEIEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICHU, MIpEJjIaraTh OPUTHHAIBHBIC TTOJIXOAbI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a]1auH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Paboma c unghopmayueri:

BJIAJICTh HABBIKAMH TOJYyYeHUS UH(POpMAIUU (PU3HUECKOTO COAEpKaHUs U3
MCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBISATh IOUCK, AaHaJu3,
CHUCTEMATH3allUI0 W HWHTEpIpeTalnuio HWHGOpMAlUU Pa3IUYHBIX BUIOB U (PopM
pECTaBICHUS,

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIONIB30BaTh  CpelcTBa HMH(GOPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3AIMOHHBIX
3a/1a4 C COOTI0/IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKHA O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHurs, MPaBOBBIX U AITHYECKUX HOPM, HOpM HUH(OPMAIIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCTHhI (PU3MYECKOTO COJIEp)KaHUSI B Pa3IMUHBIX (popmMarax ¢
y4€TOM Ha3Ha4YeHHsI HH(OPMAINU U 1IeJIEBOM ayJAUTOPUH, BHIOUPAS] ONMTUMAIBHYIO
dbopMy npecTaBIeHUs U BU3yaTU3aIIHH.

Kommynukamuensle ynugepcanvhvle yueoHvle 0eucmeust:

OCYIIECTBIISITH 00IIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JESATEIBHOCTH;

pacmo3HaBaTh NPEANOCBUIKM KOH(MIUMKTHBIX CUTyallMii ©  CcMAT4aTh
KOH(JIUKTHI,

Pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHHS C HCIOJIb30BAHHEM
SA3bIKOBBIX CPEJICTB;

NOHUMATh U UCIOJIb30BATh IPEUMYIIECTBA KOMAaHIHOW U MHAUBUIYAIbHOM
paboTHI;

BBIOMpATh TEMATHKy U METOJbI COBMECTHBIX NEHCTBUU C Y4ETOM OOIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIeHa KOJIJIEKTHBA;

OpUHUMATh [E€JIM COBMECTHOM JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUKECHUIO: COCTABJAThH IUIAH JIEHCTBHM,
pacnpenensiTh poiu ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYKIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KA4€CTBO CBOETO BKJIAJa M KaXJOr0 Y4YaCTHHKAa KOMAaHIbI B
oOmuii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE MPOEKTbI, OLEHUBATh HJEU C TMO3ULUUU HOBHU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUHUMOCTH;

OCYUIECTBIISITh MO3UTUBHOE CTPATETMYECKOE IMOBEJCHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

Pezynamuenvie ynueepcanvnwle yueonvie 0eiucmeusn

Camoopeanuzayus:
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CaMOCTOSATEIIbHO OCYUIECTBIIATH MMO3HABATENbHYIO AESITEIBHOCTh B 00JaCTH
(U3MKM W acCTPOHOMHH, BBISABIATH MNPOOJEMBI, CTaBUTh MU (OPMYIHPOBATH
cOOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELIEHUS PACUETHBIX M KaueCTBEHHBIX
3a/1a4, IUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTEHHI;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBAaTH €ro, OpaThb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO B3PYIULUM B 00JaCTH
(U3HMKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

Camoxonmponb, SMOYUOHANLHBIY UHMENLEKN.

J1aBaTh OLIEHKY HOBBIM CUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JEATEIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJaJIe€Th HABbIKAMM  TO3HABAaTEJIbHOM  pediekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTEIBHBIX MPOLIECCOB, WX pE3yJIbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI pedIeKCHH ISl OLICHKM CUTYallud, BEIOOpa BEpHOTO
peIIeHNS,;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHS IO HX
CHU)KCHHIO;

IPUHMMAaTh MOTHBBI M apryMEHTBl JPYTMX IpPH AaHAINU3E PpPEe3yJbTaTOB
NEeSATENbHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

OPUHMMAaTh MOTHBBI M apryMEHTBI JPYTMX I[PH AaHAINU3E PE3YyJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B npornecce TOCTHXKEHMSI JTUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOIPaMMBbI
mo ¢u3MKe IS YPOBHS CpEIHEro oOmero oOpa3oBaHUS Yy OOYyYarOIIUXCS
COBEPILIEHCTBYETCS IMOUUOHATbHBLU UHmeIeKm, MpeAnoiararonuii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIIBHOE
COCTOSIHME, BUJETh HAaNpaBJICHUsS Pa3BUTUS COOCTBEHHON 3MOIMOHAIBHOU CEpBI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJMPOBAaHMS, BKJIIOYAOLIENO CaMOKOHTPOJb, YMEHHE INPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSABIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIKOYAIOUIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrexy, ONTUMHU3M, WHULHWATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOAS M3 CBOUX
BO3MOKHOCTEH;
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SMIIATUH, BKIIOYAIOLIEN CITOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE
OpYTHX, YYUTBIBaTh €ro NpPH OCYUIECTBICHUM OOIIEHHS, CIOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB,  BKJIIOYAIOUIMX  CIOCOOHOCTh  BBICTPAUBAaTh
OTHOIICHUS] C APYTMMH JIIOJAbMH, 3a00TUTHCS, MPOSBIATH MHTEPEC U pa3pellarh
KOH(MJIUKTBHI.

IIpeaMeTHBIE pe3yabTaThI

K xoniy ob0yuyenuss B 10 kiacce npeiMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpHUMEpPax pojb U MecTO (U3MKU B (OPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B PAa3BUTHUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B PAKTUYECKON AEATEIbHOCTH JIFOIEH;

YUUTHIBATh TPaHUIBl TPUMEHEHUS M3YyYEHHBIX (U3HUUECKHX MOJIENeH:
MaTepHalibHasl TOYKA, HHEPIIMAIbHASL CUCTEMa OTCUYETa, a0COIIOTHO TBEPIOE TENO,
UJCaIbHBIN ra3, MOAEIHN CTPOCHUS Ta30B, KUIAKOCTEHW M TBEPIBIX TEJ, TOYECUHBIN
AIEKTPUUECKUH 3apsijl MpU pelieHn: (PU3NYECKUX 3a7ay;

pacno3HaBaTh (U3HUECKHE SBJICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJSPHO-KUHETUUYECKON TEOpPUHM CTPOCHHMS BEIIECTBA U
ANEKTPOMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEIHOE IBUKEHUE,
cBOOO/IHOE MaJ€HHUE TeJl, JBMKEHHUE MO0 OKPYKHOCTH, UHEPIHs, B3aUMOJEHCTBHE
Tesl, AuQy3usi, OPOYHOBCKOE JBUKEHHUE, CTPOEHUE JKUIKOCTEH U TBEPIBIX TeJ,
U3MEHeHHe 00bEMa TeJ MpU HarpeBaHUM (OXJIAXKJEHUH), TEIUIOBOE PaBHOBECHE,
UCIIapEHME, KOHJEHCALMs, IUIABJICHHWE, KPHUCTAJUIM3ALMs, KUIIEHHE, BIIAXKHOCTh
BO3/lyXa, MOBBIIICHNUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYZE,
CBSI3b MEXIY MapaMeTpaMU COCTOSIHUS ra3a B H30IpoLeccax, dJIEKTPU3aLMs Tel,
B3aNMOJICYICTBUE 3aPAI0B;

OIKCHIBATh MEXAHUYECKOE JIBUKEHHE, UCIONb3Yysd (PU3NUECKUE BEIMYUHBI:
KOOpAMHAaTa, IyTh, IEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, Cuia,
UMITYJIbC T€Ja, KHHETUYECKas SHEPIusl, MOTEHUUAIbHAs SHEPIHs, MEXaHWYeCcKas
paboTa, MeXaHHWYeCKass MOILIHOCTh; NpPU ONHUCAHUU TPABUIBHO TPAKTOBATh
(GU3NYEeCKUil CMBICI HCHOJB3YEMBIX BEJIWYMH, HUX OOO3HAUEHUS M EIUHUIIBL,
HaXOAUThb (OPMYIIbI, CBA3BIBAIOLIUE NAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEI U TEIUIOBBIC SBIICHMS,
UCTIONB3ysl (U3NYECKWE BETUYMHBI: JaBJIEHHWE Tas3a, TemIepaTypa, CpemaHss
KMHETUYECKAsT DHEPIUs XaOTHMYECKOr0 JBMKCHUS MOJIEKYJ, CPEIHEKBaJIpaTU4YHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa,
KOA(Q(GUIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHHUH
NPaBUJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAaYeHUsT W EAUHMIBI, HAXOAuTh (OPMYJbl, CBA3BIBAIOUIME JAHHYIO
(pU3HYECKYIO BEJIMYMHY C IPYTUMHU BETMYMHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U JIEKTPUUECKHE
ABJICHHUS (IIPOLIECCHI), UCIOJIb3Ys (PU3NUECKHUE BEIUYMHBI: JJIEKTPUUECKHUN 3aps,
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AIIEKTPUYECKOE TO0JIe, HAMPSHKEHHOCTD IMOJIS, MOTEHIINA, PA3HOCTh MOTEHIIHAJIOB;
IpU ONHCAHWM TPABWIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HUCHOIB3YEMBIX
BEJMYMH, MX OOO3HAYCHHA W EIAMHMIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEJIMUYNHAMU;

aHAIIM3UPOBATh (PU3UYECKHE MPOIECCH U SBICHUS, UCTIONB3YS (PU3NISCKUE
3aKOHBl U MPUHLHUIIBL: 3aKOH BceMHupHOTo Tarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHCHHsI MEXaHWYECKOW DJHEPTHUH, 3aKOH COXpPAaHCHHUS WMITYyJIbCa,
MPUHIMI CYMEPIO3UIIUNA CHJI, TPUHIIMI PABHOMPABUS HWHEPIHUAIBHBIX CHCTEM
0TCY€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOSHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIIOBOTO JBUKCHHS MOJEKYI C
aOCONIOTHON TeMIepaTypoil, MEPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
DIIEKTPUYECKOTO 3apsana, 3akoH KynoHa, mpu 5TOM pas3nuyarh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA, €T0 MAaTEMaTHYEeCKOE BBIPAXKCHHE W YCIOBHs (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIUIIBI JICHCTBUS MAallliH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; Pa3nyarh YCIOBUS MX 0€30MacHOr0 MCIOJIh30BAHUS B
TIOBCETHEBHOW KU3HHU;

BBITIOJIHATH JKCIEPUMEHTHI 10 HWCCIICIOBAHUIO (DU3MYECKHX SIBICHUN W
IPOIIECCOB C WCTOJB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, MPH 3TOM
dbopmynupoBaTh nMpodiIeMy/3aaady U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, POBOJIUTH OIBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh IPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUUUH, NTPU
ATOM BBIOUPATH ONTHUMAIBHBIN CIOCOO HM3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIE
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCIIEIOBAaTh  3aBUCMMOCTH  MEXAYy (U3MUECKHUMH  BEITUYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(duKcUpoBaTH PE3yNbTATHI MOTYUYEHHON 3aBUCUMOCTU (DU3NYECKUX BEJIMUMH B BUJIC
TabyUIl ¥ TpaUKOB, AEIaTh BEIBOABI IO PE3yJIbTaTaM MCCIIEIOBAHUS;

coOmro1aTh TpaBmiia 0€30MacHOTO Tpya MpU MPOBEICHUH UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIIEIOBATENLCKON U MPOEKTHOU
JESITEIbHOCTU C MCIOJIb30BaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000pyT0BaHMS;

pemarh pacuéTHbIE 3aJadyd C SBHO 33JaHHOW (HU3MYECKOW MOJEIbIO,
UCIIOJNIb3YS (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a9u
BBIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NUECKUE BETUUYUHBI U (POPMYIIHI,
HEOOXOAMMBIE JUIsl €€ pelIeHusl, MPOBOAUTh PACUYETHl U OLEHUBATh PEATbHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;

penaTh KaueCTBEHHBIE 33/1aU: BRICTPAUBATh JIOTHYECKU HEITPOTUBOPEUNBYIO
LENOYKY PacCyXJICHUH C OMOpoil Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKue sIBICHUS;

UCIONB30BaTh  MPH  pEmIeHHH  y4eOHBIX  3a/Jady  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTUH JIJIS TIONCKA, CTPYKTYPUPOBAHWSI, UHTEPIPETAIINNA U
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MPEACTaBICHUs Y4€OHONM M HAy4YHO-TIOMYJIAPHON HMH(OpMaALUU, MOJYYEHHOH W3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJy4aeMyt0 HHPOpMaLUIO;

MPUBOJIUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE IPOLIECCOB OKPYIKAIOIIETO MUPA, B pPa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS 10 (PU3UKE B TOBCEAHEBHOM )KU3HU JIJIS
oOecrieyeHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMHU
yCTPOICTBaMU, JIJIsl COXPAHEHUS 3710POBBS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

pabotaTh B TpyHIe C BBINOJIHEHHUEM pPa3IUYHbIX COLHMAIBHBIX pOJeH,
IUIAHUPOBATh PabOTy TPYMIbl, PANUOHAIBHO pACHPENEsITh OOS3aHHOCTH H
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, a/ICKBATHO OLICHUBATH
BKJIAJ] Ka)KJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMATPUBAEMOM MPOOIIEMBI.

K koHiy oOyuenus B 11 kJjacce mpeIMETHBIC pe3yinbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAFOIIMXCS YMCHUH:

JEMOHCTPUPOBATh Ha TPHMEpPax POJb U MeCTO (HU3MKU B (OPMHPOBAHUHU
COBPEMCHHOW HAyYHOW KapTHHBI MHUpa, B Pa3BUTUU COBPEMCHHON TEXHUKU H
TEXHOJIOTUH, B TMPAKTUYCCKON JCATCIBHOCTH JIOACH, IICJIOCTHOCTh U €IUHCTBO
(bu3HUeCKOl KapTUHBI MHUPA;

YUUTHIBATh TPAHUIBI TPHUMCHCHUS W3YYCHHBIX (U3UYECKHUX MOJICIICH:
TOYCYHBIA AJICKTPHUCCKHUI 3apsiI, JIyd CBETa, TOUCUHBI MCTOYHUK CBETA, sJIepHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTrO sijipa NMPU PEHIeHUU (PU3HYSCKHX
3aJ1ay;

pacrno3HaBaTh (GU3HUECKHE SBJICHUS (MIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKH U KBAHTOBOH (DPU3HMKH: JICKTPUUCCKAs TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOC JCHCTBHUS TOKa, B3aUMOJICHCTBHE
MarHuTOB, SJICKTPOMArHWTHAas WHAYKIMSA, JACHCTBHE MArHUTHOTO TIONS Ha
IPOBOAHUK C TOKOM W JBIDKYIIUKCS 3apsij, DJICKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, TPSIMOJUHEHHOEC pAacCIpOCTPAHCHHE CBETAa, OTPAKCHHE, IPEIOMIICHHE,
uHTtepdepeHnusa, audpakmus W TOJNApU3aIlds CBETa, JHUCIEPCHS  CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEWYATOro CIHEKTpa aToMa BOJOPOJia, €CTECTBEHHAas W HMCKYCCTBCHHAs
PaIuOaKTUBHOCTD;

OMMCBHIBATh M3YUYCHHBIC CBOWCTBA BEIIECTBA (AICKTPUUYSCKUE, MArHUTHBIC,
ONTHYECCKHUE,  DJICKTPUUYCCKYIO  MPOBOJMMOCTh  Pa3IMYHBIX  Cped) |
AJICKTPOMArHUTHBIC SIBJACHUSA (IPOIECCHI), HCIONB3YsS (PU3NUECKUE BEIUIUHBI:
ANICKTPUUYCSCKHUI 3apsj, CHJIa TOKa, DJEKTPHUCCKOE HAMPSIKCHHUE, DJISKTPUUSCKOES
COTIPOTHBIICHUE, PA3HOCTh IMOTEHIIMAJIOB, 3JIEKTPOABIDKYIAsS CHJIa, padoTa TOKa,
WHIYKIMS MarHAUTHOTO TIOJsA, cwia Awmmepa, cuia JlopeHia, WHIYKTHBHOCTH
KATYIIKH, SHEPTUs AJICKTPUUCCKOr0 M MArHUTHOIO IIOJICH, MEepHOJ M YacToTa
KojJieOaHWH B KOJcOATEILHOM KOHTYpe, 3apsiJ M Cujla TOKa B IpoIEecce
FapMOHUYECKHUX JJCKTPOMAarHUTHBIX KoJieOaHHMHM, (OKYCHOE pacCTOSHHE |
ONTHYECKas CHJIA JIUH3BI, IIPU OINHMCAHUH TPABUILHO TPAKTOBATH (HH3UUCCKHUI
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CMBICIT HCIIONB3YEMBIX BEIWYMH, HMX OOO3HAYCHHsS W CIAMHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETHUHUHY C IPYTUMHU BETHUYNHAMU,

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBICHUS M TIPOIECCHI, HCIOIB3YS
(du3nUecKre BEIMYUHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypachaaa, SHEPTUsl CBA3U
aTOMHBIX SIJEpP, TPU OINMCAHWW TPABHIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
WCITOJIb3YeMbBIX BEIIMYMH, WX OOO3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3MYECKYIO BEIWYUMHY C JAPYTHMH BEJIUYHMHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3NUCCKON BEITMIHHBL

aHAM3UPOBATh (PU3MUECKHE TPOIIECCHI U SBJICHUS, UCIIONB3YS (U3UICCKUE
3aKOHBI ¥ TIPUHIUIBL: 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEIBHOTO U MapajijieIbHOTO
COCIMHEHHUs TMPOBOJAHUKOB, 3akoH J[xoyns—JleHna, 3aKOH AJIEKTPOMArHUTHOMN
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOTO PacpOCTPAHCHHS CBETAa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OuHIITEHHa 1151 PoTtorddekra,
3aKOH COXPAaHCHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH COXpaHCHUS
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUsS MacCOBOI'0O 4HCJa, MOCTyNatrhl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPu TOM pa3iandaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbI, OO0JIACTH)
PUMECHUMOCTH;

OTIpeIeIISITh HAallpaBJICHUE BEKTOPA WHAYKIIMA MAarHUTHOTO TI0JIS1 TIPOBOHUKA
C TOKOM, CHJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTh W OIUCHIBATh H300pa’KE€HHE, CO3[]aBa€MOE€ IIJIOCKUM 3epKalioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCIEPUMEHTHI IO MCCIEIOBAaHUIO (U3UUYECKUX SBICHUNA U
IPOIIECCOB C HCIOJBb30BAHMEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHM: MpU STOM
dbopmynupoBaTh MpoodIeMy/3aady U THIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMSI, IPOBOIUTH OTBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh IPSIMbIE U KOCBEHHBIE M3MEPEHUST (PU3NUECKUX BEIUYUH, NIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (U3MUYECKHX BEJIMYWH C HCIIOJIB30BAaHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNbTATHl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM UCCIICI0BaHMUS;

coOmo1aTh TpaBmiIa 0€30MacHOTO Tpy/a MpU MPOBEICHUH UCCIEIOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TPOSKTHOU
JESTENHPHOCTH C WCIONH30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U J1aOOpPaTOpPHOTO
000pyTI0BaHMS;

pemarh pacuyéTHBIC 3aJlaud C SBHO 3aJaHHOM (DU3UYCCKOHW MOJCIbIO,
MCIIOJNIB3YS (PM3MYECKUE 3aKOHBI W TIPUHIIUATIBI, HA OCHOBE aHAJN3a YCJIOBUS 3aa4u
BBIOMpaTh (PU3UYECKYI0 MOJEINb, BBIACIATh (GU3UUECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXoMuMbIe Il €€ PEIIeHUs, TMPOBOJNTH PAcUEThl U OIICHWBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITUINHBI,
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pelaTh KaYeCTBEHHBIE 3a/1a4M: BBICTPauBaTh JIOTUYECKUA HEIIPOTUBOPEYUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM HAa HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbu3ndecKue sIBICHUs;

UCIIOJIb30BaTh  MpPU  PEIIEHHMH  y4eOHBIX  3aJad  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTUH JIJIS IOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALUU U
MpeACTaBICHUs y4eOHOM M HAy4YHO-TIOMYJAPHOM HMH(OpMALUU, MOJTYYEHHOH W3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIyHaeMyt0 HHPOPMALIHIO;

OOBSACHATh MPUHUUIBI JIEUCTBHUS MaIIMH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIa1a POCCUMCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B TOBCEAHEBHOM KU3HU JIJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpUOOpaMu M TEXHUYECKUMH
YCTPOIMCTBAMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM 3KOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTe B TpyMMe C BHIIOJHEHUEM PAa3JIUYHbIX COLUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO pACHPENEsITh OOS3aHHOCTH H
IJIJAHUPOBATH JI€STEIBHOCTh B HECTAHIAPTHBIX CUTYaALMSX, aJICKBATHO OLICHUBATH
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB I'PYMIbI B PEILIEHUE paccCMaTpUBAaEMOil MPoOIeMBbl.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace
Ne | HaumenoBanu KosmuecTBo yacoB DNEeKTPOHHBIE
n/ | e pa3zienoB u Bcero | Kontponbhsie | [Ipaktuyeckue | (HuQppOBLIE)
I | TeM paboThI paboThI 00pa3oBaTEIbHbIE
IpOrpaMMBbl pecypchl
Pasznen 1. ®u3nKa U MeTOAbI HAYYHOI'0 IIO3HAHUS
1.1 | ®usuka u 2 bu6mnorexa [JOK
METOIbI https://m.edsoo.ru
HAyYHOTO [7f41bf72
MO3HAHUS
Uroro no pazneny 2
Paznea 2. Mexanuka
2.1 | Kunemartuka 5 bu6anorexa IIOK
https://m.edsoo.ru
[7f41bf72
2.2 | lunamuka 7 bubnuoreka [JOK
https://m.edsoo.ru
[7f41bf72
2.3 | 3aKOHEBI 6 1 1 bu6anorexa IIOK
COXpaHCHHS B https://m.edsoo.ru
MEXaHHUKE [7f41bf72
Wroro no pazneny 18
Paznen 3. MousiekyasipHasi pu3uka M1 TEPMOAMHAMHMKA
3.1 | OcHOBBI 9 1 bubnuoreka [JOK
MOJICKYJISIPHO- https://m.edsoo.ru
KUHETUYCCKOMN [7f41bf72
TEOpUU
3.2 | OCHOBBI 10 1 bubnuoreka [JOK
TEPMOUHAMUK https://m.edsoo.ru
U [7f41bf72
3.3 | ArperaTHbie 3) bubnuoreka [JOK
COCTOSTHUSA https://m.edsoo.ru
BEIIECTBA. [7f41bf72
®da30BbIe
epPEeXObl
Wroro no pazneny 24
Paznen 4. JiaekTpoauHaMuKa
4.1 | DnekrpocTaTu 10 1 bubnuoreka [JOK
Ka https://m.edsoo.ru
[7f41bf72
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4.2 | IlocTossHHBIN 12 1 bu6mnorexa [IOK
AIIEKTPUICCKH https://m.edsoo.ru
1 Tok. Toku B [7f41bf72
Pa3IUYHbBIX
cpenax
Uroro no pazneny 22
Pe3epBHOE Bpemst 2 1
OO611ee KOITUYECTBO 68 4
4acoB TI0
porpaMmme
11 kaace
No | HaumeHnoBaHue KonnuecTBo yacon DNEKTPOHHBIE
n/ | pa3zgenoB u TeM | Beero | Koutponbhbie | [Ipaktudeckue (dpoBkIe)
n IPOTPAMMBI paboThI paboThl oOpa3zoBaTeIbHBIC
pecypehl
Pa3znen 1. DiaekTpoaMHAMHUKA
1.1 | MarautHoOe 11 1 bu6anorexa IIOK
noJe. https://m.edsoo.ru
DneKTpOMaruu [7f41c97c
THasl MHIYKIUS
Utoro no pazneny 11
Pa3gea 2. Kose0anus v BOJTHBI
2.1 | Mexanudeckue 9 bu6anorexa IIOK
U https://m.edsoo.ru
AJIICKTPOMArHuT [7f41c97c
HbIC KOJIeOaHus
2.2 | MexaHnueckue 3) 1 bubmuoreka [JOK
U https://m.edsoo.ru
AIICKTPOMArHUT [7f41c97c
HBIC BOJHBI
2.3 | OnTuka 10 bu6anorexa [JOK
https://m.edsoo.ru
[7f41c97c
Wroro no pazneny 24
Pazaea 3. OcHOBBI ClIENMAJBHON TEOPUH OTHOCUTEJIbHOCTH
3.1 | OcHOBBI 4 1 bu6anorexa [JOK
CHeIUaTbHOM https://m.edsoo.ru
TEOpUHn [7f41c97¢c
OTHOCHUTEJIBHOC
TH
Hroro no pazneny 4

Paznea 4. KanToBas pusuka
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4.1 | DneMeHTHI 6 bu6mnorexa [IOK
KBaHTOBOM https://m.edsoo.ru
ONTHKH [7f41c97c

4.2 | Ctpoenue 4 bubamnoreka [{OK
aToMa https://m.edsoo.ru

[7f41c97c

4.3 | ATomMHOE s11pO 5 bubmmnoreka [{IOK
https://m.edsoo.ru
[7f41c97c

Uroro no pazneny 15

Pa3pnen S. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIMKH

5.1 | DnemeHTHI 7 1 bubmmoreka IIOK
ACTPOHOMUU U https://m.edsoo.ru
acTpoPU3NKU [7f41c97c

Wroro no pazneny 7

Pa3zznen 6. O0o01mamomniee noBTOPEeHNE

6.1 | O6oOmaromice 4 bu6anorexa IIOK
MIOBTOPEHHE https://m.edsoo.ru

[7f41c97c

Wroro no pazneny 4

PesepBHOE Bpems 3

OO011ee KOJIMYECTBO 68 4

4acoB I10

porpaMme
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