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Pabouas nporpamma yueOHOro mmpeamera paspadoTaHa Ha OCHOBE TpeOOBaHUN

— @epepa’dbHOTO  TOCYIAPCTBEHHOTO  00pa30BAaTENBbHOTO  CTaHJAApTa  CPEIHEro
npodeccnoHansHOTO 00pa3zoBaHusi 1o crenuanbHocTH 18.02.05IIponu3BOACTBO  TYTOIIIABKUX
HEMETAJUTMYECKUX M CHIIMKATHBIX MAaTEPHAIOB U M3/1EIINH;

— @enepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPEIHEro OOIIEero
o0Opa3zoBaHusi;

— @enepanbHOl 00pa30BaTEIFHON IPOrPAMMBI CPETHETO 00IIIero 0Opa3oBaHus

U C y4eTOM

— PaOoueii mnporpammbl  BocnuTanust 1o  crneuuanbHocTu 18.02.05IIponsBoacTBo
TYTOIIABKUX HEMETAIIMYECKUX U CHIIMKATHBIX MaTepHaJiOB U U3CIIHIA;

— Pexomenganumii o peanuzanyu cpeaHero o0mero ooOpa3oBaHus B IpeIeiIax OCBOCHHS
00pa3oBaTeNLHON MPOrpaMMBbl CpeTHETO NPO(eCCHOHATBHOTO 00pa30BaHUS;

— IlpumepHoii paboueii mporpamMMbl 00mE00pa30BaTENbHON IUCHUIUIMHBL «Du3nKa»
JUTs IPO(eCCHOHATIBHBIX 00Pa30BaTEIbHBIX OpPraHU3aALUH.

Pazpaborunk: VYcombueBa T.M., mnpenomaBatens ['AIIOY CO «Cyxonoxckuii
MHOTOITPOQUIBHBIA TEXHHUKYM)
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IMosicuuTeILHAS 3aIMCKA

PaGouass mporpamma yuebHOro mnpeamera «@Du3nKa» SBISETCS YacThblO OCHOBHOMU
npodeccuoHanbHOM 00pa30BaTeNbHON MPOrpaMMbl — IMPOrpaMMBbl MOJTOTOBKU CHELMATHCTOB
cpenHero 3BeHa Mo crnenraibHOCTH 18.02.0511por3BOACTBO TYromiiaBKUX HEMETAUIMYECKUX U
CUJIMKATHBIX MaTepUAIIOB U U3JEIHI.

VYuebubiil npenmer «®dusnka» BXOAUT B 0043aTeIbHYI0 4acTh 00IIe00pa30BaTEIbHOIO
[IUKJIA ¥ U3ydaeTcs Ha 6a30BOM ypOBHE.

dusnka sBiseTcss  (QpyHAAMEHTAIbHBIM 00111e00pa30BaTeIbHBIM ~ [IPEIMETOM  CO
CIIO)KMBUIMMCS YCTOWYMBBIM COJEpKaHHMEM M OOmMMH TpeOOBaHMSIMH K TOATOTOBKE
oOyyJaronuxcs.

B ocnoBe yuebHoro mpenmera «Pu3MKa» JEKUT yCTAaHOBKa Ha (hopMUpOBaHHE Y
0o0y4aroIuXcsi CUCTeMbl 0a30BbIX HOHATUH (U3MKM U TPEACTaBICHUH O COBPEMEHHOU
du3nUecKoil KapTUHE MHpa, & TAaK)Ke BHIPA0OTKAa YMEHUH NPUMEHSTH (pU3HUecKre 3HaHUSA, KaK B
npo¢eCCHOHATIBLHOM 1eATeNbHOCTH, TaK U JUIs PeLIeHNs KU3HEHHBIX 3a/1a4.

MHorue 1moyioKeHus!, pa3BuBaeMble (PU3UKOH, PACCMATPUBAIOTCSA KaK OCHOBA CO3JIaHUS U
UCIOJIb30BaHUSI MH(OPMALIMOHHBIX M KOMMYHHMKalMOHHbIX TexHoioruit (MKT) — omnoro us
Han0oJiee 3HAYMMBIX JOCTI)KEHU COBPEMEHHOM IMBUIIM3ALINH.

dusznka JaeT KIIOY K IOHUMAHUIO MHOTOYMCIEHHBIX SBJIECHHMH M IPOLECCOB
OKpY’Kalomiero Mupa (B €CTeCTBEHHOHAYYHBIX OOJACTSIX, COLMOJIOTHH, SKOHOMHKE, S3BIKE,
autepatrype u ap.). B ¢usuke dopmupyrorcs MHOrue BUABI ACATEIBHOCTH, KOTOPHIE MMEIOT
MeTaIrpeIMeTHbIN Xxapakrep. K HUM B mepByro ouepeib OTHOCATCS: MOJICIIMPOBAaHNE O0BEKTOB U
IPOLIECCOB, TPUMEHEHNE OCHOBHBIX METOJIOB MIO3HAHMS, CUCTEMHO — HH(POPMALIMOHHBIN aHaN3,
dbopMyIUpOBaHUE THUIOTE3, aHAIW3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMaTH3aIlHs,
BBISIBJIEHHE NMPUYMHHO — CJIEJCTBEHHBIX CBs3ed, MOUCK aHAJOIOB, yIpaBlieHHE OObEKTaMU U
npoueccam. @DuU3MKa TO3BOJSET IO3HAKOMUTh OOYyYaroIMXCS C HAyYHbIMH METOJaMH
MO3HAHUS, HAYYUTh UX OTJIMYATh TUIIOTE3Y OT TEOPHH, TEOPHIO OT SIKCIIEPUMEHTA.

@du3nka WUMeeT OYEHb OOJBIIOE M BCEBO3PACTAMONIEE YHCIO MEXIUCIUTUTHHAPHBIX
CBsi3el, NMpUYEM Ha YpOBHE, KaK MOHATMMHOrO ammapaTta, Tak U HHCTpyMeHTapus. Pusuka
NPECTaBIISIeT MEKIUCIUIUTHHAPHBIHN S3BIK JJIs1 ONTUCAHUS HAYYHON KapTUHBI MHpA.

dusnka sABIsAETCA  cucTeMOOOpasyrouMM  (akTopoM s €CTECTBEHHOHAYUYHBIX
IPEMETOB, TIOCKOJIbKY (PH3MUECKUe 3aKOHBI JIS)KAaT B OCHOBE COAEP)KaHUS XUMHH, OMOJIOTHH,
reorpagui, acTpOHOMHHM M  CHENMAJbHBIX  JUCLHUIUIMH  (TEXHUYECKass  MEXaHHKa,
AIIEKTPOTEXHUKA, JIEKTPOHUKA). YueOHbIN mpeamer «Dusnka» co3gaer yHUBEpCalbHYIO0 0a3y
JUIS U3y4eHUs: oOIIenpodecCHOHANBHBIX M CIIEUUATbHBIX AUCHUILINH, 3aKJIabiBas (QyHIaMEHT
JUTSL TIOCTIETYFOIIETO OOYYEHUS CTY/IEHTOB.

OOnanasi JOrMyYecKod CTPOMHOCTBIO M OINUPAACh HA HKCIEPUMEHTANbHbIE (DAKTHI,
yuebHas aucuumiuHa «Pusnka» ¢GopMupyer y oOyyaroumxcs TOMJWHHO HAay4dHOE
MHUpoBO33peHue. Dusnka sBISETCS OCHOBOM YYEeHHS O MaTepHAbHOM MHpE M pelaeT
po0OJIeEMbI 3TOTO MHpA.

B mporpamme  TeopeTHyeckHe ~ CBEACHHUS  JONOJHSIIOTCA  JIeMOHCTPalMsSMH,
71a00paTOPHBIMU U MPAKTUYECKUMH paboTaMu.

ITpomesxyTouHas arrectanus oOy4yaromIMUXCsl IPOBOAUTCS MO 3aBEPILICHUU 3 cemecTpa B
dbopme nuddepeHITupPOBaHHOTO 3a4eTa

N3yuenne Hpu3MKH HAPaBJICHO Ha JIOCTHKEHHE CICAYIOMINX LesIei:

-popmupoBaHue y 00YJaIONINXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHMS, 3HAYMMOCTH
¢u3nueckux  3HAHMW AN COBPEMEHHOIO  KBAJU(HUIMPOBAHHOTO  CHENMAIMCTa  TPH
OCYILIECTBIICHHH €r0 NPO(eCcCHOHANBHOMN e TEITbHOCTH;

-OCYIIECTBJICHUE CTIeHU(PUIECKON CUCTEMOM (pU3MUECKIX TOHATHHA, TEPMUHOIOTHEH U
CUMBOJINKOI;

-OCBOEHHE OCHOBHBIX (PU3MUECKUX TECOPUH, 3aKOHOB U 3aKOHOMEPHOCTEH;



- OBJIaJICHUE OCHOBHBIMHU METOJaMHU HAYYHOT'O MTO3HAHUS TPUPO/IbI, UCIIOJIb3YEMbIMU B
¢busuke (HaOMIOACHHUE, ONTMCAHNUE, U3MEPECHHE, BBIIBIKEHNE THIIOTE3, IIPOBEICHNE
AKCIIEPUMEHTA);

- MPUHIIMIIAX, JISKAIIUX B OCHOBE COBPEMEHHOHN (hU3UYECKON KapTUHBI MHpa; Haubosee
BaXHBIX OTKPBITUAX B 00JIaCTH (DU3HUKH, OKA3aBIIUX OMPECISIONICe BIUSHUE HA PA3BUTHE
TEXHHUKU U TEXHOJOTHH; METOJaX HAyYHOTO NTO3HAHUS IPUPOJIbI;

-opMupoBaHUEe YMEHUN pemaTh PUINICCKUE 3a/1aUU Pa3HBIX YPOBHEH CII0)KHOCTH;

-pa3BUTHE MTO3HABATEIIBHBIX UHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mmporiecce MpHOOPETEeHUs 3HAHUH C UCITOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB
nH(pOpMaIUK U COBPEMEHHBIX HH(DOPMAITMOHHBIX TEXHOJOTHH; yMeHUE (hOPMYIUPOBATH U
000CHOBBIBAaTh COOCTBEHHYIO TO3HIIMIO MO OTHOIICHHIO K (pu3nueckor HHpOpManuy,
MOJYYEHHOM U3 pPa3HbIX HCTOYHUKOB;

-BOCIIUTAHUE YYBCTBA FOPAOCTH 32 POCCUNCKYIO HAYKY;

B paboueit mnporpamMme TpencTaBICHO  NMPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE
coJep:kaHHe y4eOHOrOo TMpeaMeTa, MPEANoaralpilee CUTyaTHBHOE HCIOJIb30BaHUE Y4eOHOTO
Marepuaia ¢ NpopecCHOHAIBHBIM COJICP)KAHUEM IMPAKTHYECKOTO XapakTepa, CIIOCOOCTBYIOIIEE
(hOpMHUPOBAHUIO YCTOWYMBOM MOTHBAIlMM M IIEHHOCTHOTO OTHOIICHHWS K TOJydaeMOM
CIIEIUATILHOCTH, MPO(EeCCHOHATBHO 3HAYMMBIX KaU€CTB JTUYHOCTH, OOIINX KOMIIETEHITUH.



O0bem yueOHOr0 mpeamera

O06bem yueOHOro nmpeaMera

Bcero aKaICMHUYCCKHUX YacOB

O6mmas TpyIo€MKOCTh Y4eOHOTO IIpeIMeTa 78
B TOM YHCJIC
Bo B3anmozaeincTeum ¢ npenogaBaresieMm 78
B TOM YHCJIC
JIEKIIUHU, YPOKH 60
IIPaKTUYECKHUE 3aHSATH 18
CamocrosTenpHas paboTa 00yJaronuxcst 0
[Tpomesxyrounas arrecranus (auhepeHIupoBaHHbIHI 2

3a4er)




CoaeprkaHye y4eGHOTO MpeaMeTa

Beenenne. @usuka 1 METOABI HAYYHOIO TO3HAHUS

duznka — QyHmaMeHTanbHas Hayka O npupoze. EcTecTBEHHO-HAy4HBIM MeETO[
IIO3HAHMS, €T0 BO3MOKHOCTH M T'PaHUIbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IIPOLIECCE
NO3HAHUS MPUPoabl. MoaenupoBanue GU3NUIECKUX SBICHUN M MporeccoB. Ponb skciepuMenTa
U TEOpUM B Ipolecce IMo3HaHusd npuponabl. Pusnueckas BenuuyuHa. DU3NYECKUE 3aKOHBI.
['panu1ibl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB U Teopuil. [Ipuniun coorBerctBus. [lonsTue o
¢dusnueckoil kaptuHe mupa.llorpemHocty u3mMepeHuit GU3NYECKUX BETUUUH.

Pa3znen 1. Mexanuka

Tema 1.1 OCHOBBI KHHEMATUKHU

MexaHuueckoe JBUKEHHE U €ro BUabpl. MarepuaibHas Touka. CKajasipHblE U BEKTOPHbIE
¢usnyeckue BeJMYMHBL. OTHOCUTEIBHOCTb MEXaHHW4ecKoro aswxkeHus. Cucrema otrcyera.
[Ipuaiun otHocurenbHocTH [anunes. Tpaekropus. Ilyte. Ilepememenue. PaBHOMepHOE
IpsIMOJIMHENHOE JBHKeHUe. CKOpOCTb. YpaBHEHHE [BWKEHHUS. MIHOBEHHas U CpeaHsAA
ckopocTH. Yckopenue. [IpsMonnHeliHOe ABMKEHHUE C MOCTOSHHBIM yCKOpeHHeM. JIBM)KEHUE C
IOCTOSIHHBIM ~ YCKOPEHHEM CBOOOJHOro TmajeHus. PaBHOMepHOE JABMXKEHHE TOYKH IO
OKPYKHOCTH, yIJIOBasi CKOpocTh. LleHTpocTpemurenbHoe yckopenue. Knnemarnka abcoimoTHO
TBEPAOIO TeA.

Tema 1.2 OcnoBbl nunamuku ConepxaHue yuyeOHoro matepuania: 4 OcHOBHas 3aaada
nuHamuku. Cuna. Macca. 3akonsl Mexanuku Herorona. Cuiiel B ipupoe. Cuna TSKeCTH U Chila
BCEMUPHOI'O TATOTEHUSA. 3aKOH BCEMHUpPHOro TsAroreHus. [lepBas KocMuueckas CKOPOCTb.
JBrmxenue 1utaner U Manbix Ten ConmHeuHol cuctemsl. Bec. HeBecomocTs. Cuilel ynmpyrocru.
Cunel TpeHuUs.

Tema 1.3 3aK0HBI COXpaHEHUSI B MEXAHUKE

Nmnynee tena. MMmynbe cunbl. 3aKOH COXpaHEHUs MMITyJbca. PeakTHBHOE JIBUKEHHE.
Mexanuueckas paborta u mMouHocTh. Kunernueckas sHeprus. IlorennuanbHas sHeprus. 3aKoH
COXpaHEHMsI MEXaHW4YeCKOH »Hepruu. Pabota cuibl TskecTd W cuiibl ynpyroctu. Ilpumenenue
3aKOHOB coXpaHeHus. Vcmonp30BaHME 3aKOHOB MEXAaHUKH JUIsl OOBSCHEHUs JIBWXKEHHUS 16
HEOECHBIX TeNl M JJIs Pa3BUTUA KOCMUYECKHMX HCCIIEIOBAaHUM, TpaHULbl HPUMEHMMOCTU
KJIACCHYECKOW MEXaHUKH.

Paznen 2. MonekynsapHas pu3uka u TepMOJUHAMUKA

Tema 2.1 OcHOBBI MOJIEKYJIIPHO-KMHETUUECKOM TeopUn

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TeOpUH. Pazmepsl u Macca MOJIEKYT
u aroMoB. bpoyHoBckoe nBmxkeHue. CTpoeHHe ra3o00pa3HbIX, JKUIKUX W TBEPIBIX Tell.
Wneanpupiii ra3. JlaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKON TEOpHUU
ra3zoB. Temmeparypa u ee usmMepeHue. AGCOMIOTHBIN HyJb TeMmneparypsl. TepMoauHaMudeckas
mikana temneparypel. TemmepaTypa 3Be3a. CKOpPOCTH JIBHMXKEHHS MOJIEKY] U MX H3MEPEHHE.
VYpaBHeHHE COCTOSHUSL HAeadbHOro rasza. Msompoueccel m ux rpaduku. ['a3oBble 3aKOHBI
JlaGopatopHsbie paboThl: 1. 3ydyeHue oHOTo U3 H30IPOILIECCOB.

Tema 2.2 OCHOBBI TEpPMOJUHAMUKHI

Buytpennss sHeprus. Pabota u Temnonepenada. KoimyecTBo TemnoThl. YpaBHEHHE
terioBoro Oananca. [lepBoe Hadanmo TepmoauHamuku. AauabatHelid mporecc. Bropoe Hauano
tepmoauHamuku. Tennossie npuratenu. KI1/] rennoBoro neurarens. OxpaHa IpUpoabl.

Tema 2.3 ArperatHble COCTOSIHUSI BEIIECTBA U (Pa30BbIE MEPEXOIbI

Hcnapenne u konaeHcauus. HaceleHHbli map u ero cBoiicTtBa. OTHOCUTENbHAA
BJIQXKHOCTH Bo3ayxa. [Ipubopsl uid onpeseneHus BIaKHOCTH Bo3ayxa. Kunenue. 3aBUCHMOCTD
TEMIEPATypbl KWUIIEHHUS OT JaBJICHUsA. XapaKTePUCTHKA KHUJIKOTO COCTOSHHS BEIIECTBA.
bmmwxauit  nopsigok. IloBepxHocTHOe HatspkeHue. (CmauuBanue. KanwuisipHbie  sIBJICHUS.
XapakTepuCcTUKa TBEPAOTO COCTOSIHUSA BemlecTBa. Kpucramnnmueckue W aMop(HbIe Tema.
JlaGopaTtopHbie paboThl: 2. OnpeneneHne BIaXHOCTH BO3AyXa.

Konrtponbnas padora Nel «MonekyinsipHas GpU3MKa U TEPMOAMHAMUKAY.



Pa3nen 3. DnekTpoanHaMuka

Tema 3.1 DnekTpudeckoe mosie

DnexTpuuecKue 3apspl. DJIEMEHTapHbIM 3JEKTPUYECKUN 3apsiil. 3aKOH COXpaHEHUS
3apsiaa. 3akoH Kynona. Dnektpuueckoe nosie. HanpskeHHOCTD iekTprudeckoro nosist. [Ipunnun
cynepno3unuu noieu. IIpoBoAHUKN B 37€KTpUUECKOM IoJie. J(MANEKTpUKH B 3JIE€KTPUUYECKOM
nosie. [lonsipuzanusa quanektpukoB. [lorenuman. PasHocTh noTeHIMAnoB. DKBUIOTEHIIMAIbHbBIE
noBepxHOCTU. CBsI3p MEXJy HANpsSIKEHHOCTBIO U PA3HOCTbIO IOTEHLHUAIOB AJIEKTPUYECKOTO
noJist. DnekrpoeMkocTb. KoHzmeHcaTtopsl. DHeprus 3apsyKEHHOro KoHjaeHcaropa. IIpumenenue
KOHJICHCATOPOB.

Tema 3.2 3aK0HBI IOCTOSTHHOTO TOKA

YcnoBus, HEOOXOIUMBIE JUII BO3HHUKHOBEHHUS M TOJEPXKAHHS AJIEKTPHUYECKOTO TOKA.
Cwia Toka. DIileKTpuueckoe conpoTuBieHue. 3akoH Oma juis ydactka uenu. [lapamnensHoe u
MOCJIEIOBATEIbHOE COEAMHEHUE MPOBOJHUKOB. PaboTa M MONIHOCTH MOCTOSIHHOTO TOKA.
TennoBoe aeiictBue Toka 3akoH Jlxoyns—IJleHna. DneKTpOABUKYILAsL CUJIa UCTOYHUKA TOKA.
3akon OMa 111 IOJIHOM LIETH.

JlaGopaTopHbIie pabOThI:

3. M3yueHue 3aKOHOB MOCJIEI0BATENLHOIO U MMAPAJIEIbHOIO COEAMHEHUN MPOBOIHUKOB.
4. U3mepenue D/1C 1 BHyTPEHHETO CONPOTUBIICHUSI UCTOUYHHKA TOKA.

Tema 3.3 DnexTpuueckuil TOK B pa3IM4HbIX Cpelax

DNEeKTpUYECKHUI TOK B METaJUIaX, B 3JIEKTPOJIMTAX, a3ax, B BAKyyMe. DJIEKTPOJIU3. 3aKOH
anexkrponuza Papaned. Buabl ra3zoBbix paspsaoB. TepMosnekTpoHHas smuccusa. llnaszma.
DNEeKTpUYeCKUil TOK B MOJNyNpoBoaHUKAaX. COOCTBEHHAass M MpPHUMECHas MPOBOJMMOCTH. P-n
nepexoa. [lomynpoBogaukossie mpuoOopsl. [IpuMeHeHne moIynpoBOIHUKOB.

Tewma 3.4 MarautHoe nose

BexkTop wuHAyknuum MarHuTHoro mofs. BzaummonelictBue TOokoB. Cuna Awrmepa.
ITpumenenne cuiibl AMiiepa. MarHuTHBIN MOTOK. J[elicTBHE MarHUTHOTO IMOJI Ha JBHXKYLIUNCS
3apsin. Cuna Jlopenna. Ilpumenenue cwibl JlopeHna. MarHuTHbIE CBOWMCTBA BeIECTBA.
CostHeuHast akTUBHOCTb U €€ BIMsHME Ha 3eMJ1t0. MarHuTHble OypHu.

Tewma 3.5 DnexkTpomMarHuTHast UHIYKITUS

SIBneHMe 2NEKTPOMAarHUTHON MHAYKIUH. 3aKOH IEKTPOMAarHuTHOW MHIyKuuu. IIpaBuio
Jlenna. BuxpeBoe »snektpuueckoe mnone. O3JIC MHAYKIMM B JABWKYILIUXCS IPOBOJHUKAX.
SBnenne  camoMHAyKuuu.  VHAYKTMBHOCTb.  DHEPrusi  MAarHUTHOIO  TOJSA  TOKAa.
DIIeKTPOMarHuTHOE TOJIE.

JIaGopaTopHble pabOTHI:

5. M3y4yenue gaBieHUs 3JIEKTPOMAarHuTHOM UHIYKIIUU

KontponbHast pabota Ne2 «Dnekrpuueckoe Tmose. 3aKOHBl IOCTOSHHOTO —TOKA.
MarauTtHOe nosue. JNeKTPOMArHUTHASL MHTYKLIHS

Paznen 4. Konebanust u BOJHBI

Tema 4.1 Mexannyeckue Kojie0aHHs U BOJTHbBI

I'apmonunueckue koneGanus. CBoOoaHbIe MexaHudeckue Kosiebanus. Ilpepamienue
SHEPTUM TPU KoJIeOATETHPHOM ABM)XCHHH. MaTemMaTH4ecKuid MasTHUK. [Ipy>KWHHBIA MasTHHK.
BoinyxeHHble MexaHudeckue koijeOanus. Pezonanc. IlomepeuHble W MpOJOJIBHBIE BOJHBIL
XapaKkTepUCTUKYU BOJIHBI. 3BYKOBBIE BOJIHBI. YIBTPa3BYK €ro IPUMEHEHHE.

Tema 4.2 DnexTpoMarHUTHbIE KOJIeOaHHs U BOJIHBI

CBoOOHBIE ANEKTpOMarHuTHeIe KosneOaHus. [IpeBpaiienue sHepruu B KojeOaTeIbHOM
koHType. Ilepuon cBoOoaHBIX 3nekTpuueckux kojebanuil. @opmyna Tomcona. 3aryxaromue
AIIEKTPOMarHuTHbIE KojeOaHus. BeiHyXaeHHbIe ayiekTpudeckue konebanus. [lepeMeHHBINH TOK.
Pesonanc B onekTpuyeckoil 1enu. ['eneparop mnepeMeHHOro TOKa. TpaHCHOPMATOPHI.
[lonyyenue, mnepemadya M paclpefeseHHE DJIEKTPOIHEPTUU. OJIEKTPOMAarHUTHBIE BOJIHBL
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH. OTKpBITHIM KoneOaTenbHbId KOHTYp. OmbiTel [.Iepua.
N3o6perenne pagmo A.C. IlonmoBeim. I[lonsitTne o panuocBs3u. [IpuHIMN paaroCBSI3H.
ITpyMeHeHne IIEKTPOMAarHUTHBIX BOJIH.



Paznen 5. OnTuka

Tema 5.1 IIpupona cBeta

Toueunblil nctouHuk cBera. CKOPOCTh PaclpOCTPaHEHMsI CBETA. 3aKOHBI OTPaKEHUS U
npesnomiuenuss cBera. llpunnun [rolirenca. CosiHeuHble W JyHHble 3aTMeHus. [lomHoe
orpakenne. Jlma3el. [locTpoeHune wu300paxeHus B JmH3aX. @DopMmyrna TOHKOH JIMH3BL
VBenuuenue nuH3BL. [7Ma3 kak onTtuueckas cucreMa. Onrtudeckue npuOopbl. TenecKomsl.
JlaboparopHblie pabOTHI:

6. Onpenenenue nokasaress IPeIOMIICHUS CTEKIIa

Tewma 5.2 BoaHOBBIE CBOIMCTBA CBETA

HNutepdepennius cBeta. KorepeHTHOCTh CBETOBBIX Jydei. MHTEpdepeHIus B TOHKUX
wienkax. Konbia Hetorona. Mcnonp3oBanne natepdepeHuu B Hayke U TexHuke. Judpaxius
cBeta. Judpaknus Ha menu B napajuienbHbIX Jydax. Judpakuuonnas pemerka. [lonspuzanus
nonepeuHbix BOJH. llossspusanus ceera. llossapouasl. ucnepeust cBera. Buael H3nydeHuUn.
Bunber cnektpoB. Crnektpbl ucnyckanus. CnekTpsl noriomeHusa. CrekTpaiabHbI aHaIu3.
CnexTpanbHble KJIacchl 3Be3l. YibTpaduosieToBoe uzinydeHue. MHdpakpacHoe wuszimyueHue.
Pentrenosckue nyun. Mx npupoma u csoucrtsa. Illkama 3JI€KTpOMarHUTHBIX H3JIyYEHHM.
JlaboparopHblie pabOTHI:

7. Onpenenenue JUIMHBI CBETOBOM BOJHBI C TOMOIIBIO TU(PPAKIIMOHHON PELIETKH.

Kontponbnas padota Ne 3 «Konebanus u BoiHbl. OnTHKaY

Tema 5.3 CneuuanpHas Teopus OTHOCHUTEIBHOCTH JIBM)KEHHE CO CKOPOCTBIO CBETA.
[TocTynaTel TeOpUM OTHOCUTEIBLHOCTH U CIEACTBUS U3 HUX. IHBapHAaHTHOCTH MOJYJIS CKOPOCTH
cBeTa B BakyyMme. DHeprus mokosi. CBs3b MacChl U PHEPIHH CBOOOJHOW YaCTHUIBL. DJIEMEHTHI
PENATUBUCTCKON TUHAMHUKHU.

Paznen 6. KBantoBas dusuka

Tewma 6.1 KBantoBas onrtuka

KBanToBass rumnoreza I[lnanka. TemnoBoe wusnydenune. KopmyckynsipHO-BOJIHOBOMR
nyanusMm. @ortonsl. ['mnore3za ne bpoisga 0 BOTHOBBIX CBOMCTBax dactwll. J[aBieHue cBera.
Xumnueckoe aeictBue cera. Ombitel [1L.H. Jle6enesa m H.M. Basunosa. ®otosaddexrt.
VYpasHenue DitHmteiina 111 poroaddexra. [Ipumenenue Gporordpdexra

Tewma 6.2 ®u3uka aTomMa U aTOMHOTO sIpa

Pa3BuTHe B3MIS110B Ha cTpOeHUE BellecTBa. Mojenu CTpoeHus: aTOMHOTrO sjipa. SaepHas
monenb aroma. Ombitel J.Pezepdopaa. Monens aroma Bogopona mo H.bopy. KsantoBbie
noctynaTtel bopa. Jlazeprl. PagnoakTHBHOCTE. 3aKOH paJiMOaKTUBHOTO pacmnaja. PagnoakTHBHbBIE
npesparienus. CrnocoObl HaOMIOACHUS M PErHCTpAlluU  3apsikeHHbIX dacTull. CTpoeHue
aToMHoOro szpa. Jlepekr macchbl, SHEprus CBA3M M YCTOMYMBOCTH ATOMHBIX snep. SnepHble
peakuuu. SnepHas sHepreTvka. DHEPreTUYECKU BBIXOJ SIAEPHBIX peakuuil. MckyccTBeHHas
pannoakTUBHOCTb. Jlenenue Tsokensix sanep. Llemnas simepHas peakuus. Ympapisiemas LiemHas
peakuus. SnepHelii  peakrtop. TepmosnepHsii  cuHTe3. OHeprus 3Be3d. [losmydeHue
PaIMOAaKTUBHBIX M30TONOB W WX MpPUMEHEHHE. buojormueckoe AEHCTBHE pPaTHOAKTHBHBIX
U3IIy4eHUI. DlIeMeHTapHbIE YaCTHIIbI.

Kontponbnas padota Ne 4 «KBantoBas (uzukay

Paznen 7. Ctpoenue Becenennoi

Tema 7.1 Crpoenne COMHEYHON CUCTEMBI

ConHevHas cucTema: IUIAHEThl U MaJble Tena, cucrema 3emias—JlyHa.

Tema 7.2 DBomronusa BeeneHnoi

Crpoenue u 3Bomtorus Connna u 38€31. Knaccudukanus 38€371. 3BE3/1bI M HCTOUHUKH UX
sHeprum. ['amaktuka. CoBpeMEHHbIE TNPEACTABIECHUS O CTPOEHUU U 3BONIONUHN BcereHHOM.
JlaGopatopHble pabOTHI:

8. 3yuenune kapThl 3B€3HOTO HEOA.



I[Inanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 NMpeaMeTa

Konx wu HaummeHoBaHue
(opMHupPYyeMBbIX KOMIIETeH i1

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O01mue JAucnunimHapHbie

OK 01. Bribupats B yacTu TPYyA0BOro BOCHIMTAHMS: - copmMupoBaTh TMPEACTABICHHUS O
CHoco0bI pelieHus 3ajau - TOTOBHOCTh K TPYZAY, OCO3HAHUE LIEHHOCTH MACTEPCTBa, |pPOJAM M MecTe (HU3UKM U AacCTPOHOMHUHU B
npodeccuoHaIbHON Tpyaoooue; COBPEMEHHOW HAay4HOW KapTUHE MHpa, O
JESTEIIbBHOCTH MPUMEHUTENIBHO K - TOTOBHOCTh K aKTHBHOM JIEATEIBHOCTH TEXHOJIIOTUYECKOM | cucTeMooOpa3ytomeit  ponu  (U3UKH B
pa3IMYHBIM KOHTEKCTa U COLHUAIBHOW HANpPaBICHHOCTH, CIIOCOOHOCTh HMHHUIMHPOBATH, |pa3BUTHH €CTECTBEHHBIX HAyK, TEXHUKU U
IUIAHUPOBaTh M CAMOCTOSITENIGHO  BBIIOJHATH  TaKylo [COBPEMEHHBIX  TEXHOJOTHH, O  BKJIaje

NESITEIbHOCTD; POCCUHCKHUX U 3apyOekHBIX y4EHBIX-(U3UKOB

- WHTEpEC K pas3IudHbiM cdepaMm TpodheCcCUOHATHLHOM
JIeATEeITLHOCTH,

OBnanenne YHHUBEpPCAJIbHBIMU
NMo3HABATEJIbHBIMU JAeHCTBHAMM:

a) 0a30BbIe JOTHYECKHE TeiCTBHS:

- CaMOCTOATENbHO (QOPMYIHPOBATH U aAKTyalU3UPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS
JUTISl CpaBHEHUS, KiTacCu(UKAIMU U 0000IIECHHMS;

- ONPENENATh LENH AeSTEIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUU UX TIOCTHIKEHUS;

- BBIBIATH 3aKOHOMEPHOCTHU
paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTh KOPPEKTHUBBI
COOTBETCTBUE  PE3YJIbTATOB
MOCJICJICTBHH JIeITEIILHOCTH;

- pa3BUBaTh KPEATUBHOC MBINUICHHE TIPU PEHICHUH
YKU3HEHHBIX TIPOo0IieM

0) 0a30BbIE HCCJIeN0BATEbCKHE e CTBHS:

- BJaJeTh HaBBIKAMU Y4e€OHO-HMCCIIEI0BATEIBCKOM

yuyeOHBIMH

U TMPOTHUBOpPCUYHA B

B ACATCIbHOCTb, OIICHUBATH
OCJIsIM, OLICHUBATh PUCKHU

B pa3BUTHE HAYKW; MOHUMaHHE (PUIUIECKOU
CYIIHOCTH HaOJII0JTaeMBIX SIBJICHUH
MHUKpPOMHpaA,  MakpoMHpa W  MEraMmupa;
HOHMMAaHHE POJIM ACTPOHOMUU B MIPAKTHUECKON
NeSITeIPHOCTH ~ YellOBeKa H  JaJIbHEeHIeM
HAayYHO-TEXHUYECKOM Pa3BUTHH, POJH (HUIUKU
B (dhopmMupoBaHUU Kpyrosopa U
(YHKLIMOHAIBHON I'PaMOTHOCTH YeJioBeKa JJis
PEHICHUA MMPAKTHUYCCKUX 3a/1a4,

- chopMupoBaTh yMEHHMS pelIaTh
pacueTHble  3aJa4M  C  SIBHO  3aJaHHOMN
(bu3nUecKoil MosieNbIo, UCTIONB3Ys PU3NYECKHE
3aKOHBI W TIIPpWMHOMWIIBI; Ha OCHOBC aHAJIM3a
yCIOBHSA  3a/aud  BBIOMpaTh  (PU3HUECKYIO
MOJICJIb, BBIACIATH (1)I/ISI/I‘~I€CKI/I€ BCJIMYHUHBI U
dopMynbl, HEOOXOAMMBIE Ui €€ pelIeHMS,
OPOBOAUTE PACUCTHI U OLICHUBATH PCAIbHOCTDH
HOJY4EHHOTO 3HAYEeHHUs ¢busnueckoi
BCJIIMYMHBI; pPCIIaTb KA4YCCTBCHHBLIC 3aaavu,
BBICTpanBasi JIOTUYECKU HEMPOTHBOPEUUBYIO




MPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelIeHUs Mpooem;

- BBUMBJIATH  NPUYMHHO-CJICACTBEHHBIE  CBSI3U U
aKTyaJIu3upoBaTh 3ajady, BbIJBUraTh THUIIOTE3y €€ pelIeHus,
HaXOJUTh apryMEHThI JJI JI0Ka3aTelIbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh NapaMeTPhbl U KPUTEPHUH PELICHUS;

- QHAJM3UPOBATh MOJYYEHHBIC B XOJI€ PEIICHUS 3adaqyu
pe3ynbTaThl, KPUTHYECKH OIIEHUBATh HMX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHUSX;

- yMEThb NEPEHOCUTh 3HAHWA B IIO3HABATEIBHYIO W
MIPaKTUYECKYIO0 00JIACTH KU3HEACATEIBHOCTH;

- YyMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTAaTh HOBBIE WJEH, IMpeJiaraTh OpPUTHHAJIbHBIC
MOJIXO/Ibl U PEIICHUSI;

- - CIOCOOHOCTh WX WCIOJB30BaHUS B IO3HABATEILHOW M

COLIMAIbHON ITPAKTHKE

LEMOYKY  PacCyXIEHHM C  Omopod  Ha

U3ydCHHBIC  3aKOHBI, 3aKOHOMEPHOCTH U
busznyecKue SBICHHUS,
- BIAIETh  OCHOBOIIOJATAOIIUMHU

(UBMYECKUMU TIOHSATUSMH ¥ BEITUYHMHAMH,
XapaKTepU3YIOIUMHU  (U3UYECKUE TPOLIECCHI
(CBSI3aHHBIMM C MEXAHUYECKUM JIBUKCHUEM,

B3aHMOﬂCﬁCTBHeM TCII, MEXaHUYCCKUMHU
KOJICOAHUSIMH u BOJIHAMU, aATOMHO-
MOJICKYJISIPHBIM CTPOCHHUEM BC€IICCTBA,

TCIIJIOBBIMH  ITpOLIECCaAaMU; DJJICKTPUYCCKUM U
MAardiuTHBIM IIOJIIMH, OJJICKTPHUYCCKUM TOKOM,

OJICKTPOMAariMTHbIMHA KOJIEOaHHSIMU u
BOJIHAMU, OIITHYCCKHUMH SABJICHUAMU,
KBAaHTOBBIMH SBJICHUSMHU, CTPOCHUCM aToMa U
aTOMHOI'O aapa, paI[I/IoaKTI/IBHOCTbIO);
BJIaACHUC OCHOBOIIOJIararomuMun
ACTPOHOMHUUCCKUMHU IIOHATHUAMU,

MO3BOJISIFOIIMMU  XapaKTepU30BaTh MPOLIECCHI,
MPOUCXOMSIIME HA 3BE3/aX, B 3BE3JHBIX
CUCTeMaX, B  MEXKIaJaKTHUYECKOM  Cpele;
JIBM)KCHUE HEOECHBIX TEJ, SBOJIOIUIO 3BE3] U
Bcemennoi;

- BIAJETh 3aKOHOMEPHOCTSIMU,
3aKOHAMHU U TEOPHUSMU (3aKOH BCEMHPHOTO
tarotenus, I, II u III 3akonbl HeroTOHA, 3aKOH
COXPAHEHUS MEXAHWYECKOW OJHEPIHH, 3aKOH

COXPAaHCHUMA HUMITYJIbCA, IMPUHIHIT
CYNEpHO3nIrn CUJI, IPUHIIMUIT PaBHOIIPABHOCTHU
HHCPIHUAJIBHBIX CHUCTEM OTCUCTA,
MOJICKYIIAPHO-KUHETUYCCKYIO TEOPHUIO

CTPOCHUA BCHICCTBA, 'A30BLIC 3aKOHHI, HepBLIP'I
3aKOH TCPMOAMHAMHUKH, 3aKOH COXpPaHCHUA
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3JIEKTPUYECKOTO 3apsjna, 3akoH KynoHa, 3akoH
Oma mig ywactka uenu, 3akoH Owma aid
MTOJTHOM 3JIEKTPUYECKOM Lenu, 3aKoH [xoyns -
JleHiia, 3aKOH 3JEKTPOMArHUTHON WHIYKIIWH,
3aKOH COXpaHEeHHUs SHEPTUH, 3aKOH
MPSMOJIMHEHTHOTO  paclpoOCTpaHEHHS  CBETa,
3aKOH OTPA)KEHHUS CBETa, 3aKOH IPEIOMIICHUS
CBETa; 3aKOH COXPAHEHHUS DHHEPIrUM, 3aKOH
COXpaHEHHUSI MMIYJIbCa, 3aKOH COXpaHEHUS
BJIEKTPUYECKOr0 3apsja, 3aKOH COXpaHCHUs
MaccoBOTO uwucia, mnocrtynarel bopa, 3akoH
PaIuOaKTUBHOTO pacmaja); YBEPEHHOE
WCIIOJIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEH

npu  aHanuze  (UIMYECKUX  SBICHHH U

IPOLIECCOB
OK 02. MHcnosbs3oBare B o0s1acTHIIEHHOCTH HAYYHOT0 MO3HAHMSA: - yMeTb  y4YUTBIBaTb  IPaHULBI
COBPEMEHHBIE CPEJICTBA IOUCKA, - ¢(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO | IPUMEHEHHUS M3YYEHHBIX ¢buznIecKkux

aHaliM3a W WHTEepPIpETaIuu
uH(popMaluuy, u
UH(QOPMAIIMOHHBIE  TEXHOJIOTUH
TSt BBITTOJTHECHHSI 3a1a4
npodeccuoHanbHOM
JIeSTeIbHOCTH

COBPEMEHHOMY VypPOBHIO Da3BUTUSI HAyKH M OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

- COBEPUICHCTBOBAaHHUE SI3BIKOBOM M  YHUTATEIbCKOM
KYJbTYphl KakK CpPEACTBA B3aUMOJCUCTBHUS MEXIAY JIIOABMH U
MO3HAHUS MUPA;

- OCO3HaHUE IIEHHOCTM  HAy4YHOU  JEATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIIATh MPOECKTHYIHO M HCCIEI0BATEIBCKYIO
JeATEeTbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBiaaaenue YHUBeEPCAJIbHbIMHU
TMO03HABATEJIbLHBIMH JeliCTBUSIMHA:

B) pabora ¢ ungopmaumei:

- BIQJeTh HaBBIKAMHM TMOJIy4e€HUs HHPOPMAIUU U3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH
MOWCK, aHATIU3, CUCTEeMATHU3AINI0O U MHTEPIPETaIlio nHpopMamu
Pa3IUYHBIX BUJIOB U (DOPM MPECTABICHUS;

yueOHBIMU

MoJieniell: MaTepraibHask TOUKa, HHepIHaIbHas
cHCTeMa OTCYeTa, HACANBHBIA Ta3; MOJCIH
CTPOEHUS Ta30B, >KUJKOCTEH W TBEPABIX Ted,
TOYEUYHBIM DJIEKTPUYECKUM 3apsn, sAepHasd
MOJIeNIb aTOMa, HYKJIOHHAsi MOJellb aTOMHOTO
spa TPy pelIeHu (pU3MIecKux 3aad;

- yMmeTb (OpMHUpPOBaTh COOCTBEHHYIO
NO3HIMI0 TI0 OTHOIIEHHIO K (PU3UIECKOH
uHpOpMaLlMK,  TOJyd4aeMOM U3 pas3HbIX
HCTOYHUKOB, YMEHHUI UCIIONB30BaTh MU (PPOBHIE
TEXHOJIOTUHM Il TOMCKa, CTPYKTYpHUPOBAHUS,
WHTEPIpPETAllMd W TPEJCTABICHUS YIeOHOH U
HAYYHO-TIOMYJIApHONH HMH(OPMAIMU; pa3BUTHE
YMEHUH KPUTHYECKOTO aHaju3a MOIydaeMOu
UHpOpMaLIUU

12




- CcO3/1aBaTh TEKCTHl B Pa3IMYHBIX (popmarax ¢ yd4eToMm
Ha3HayeHus: WHGOpPMalKMKU U IEJIEBOM ayIUTOpUU, BBHIOUpas
ONTUMATBEHYIO0 (POPMY TIPEIICTABICHUS U BU3YyaTH3aIUH;

- OLICHUBAThH JIOCTOBEPHOCTD, JIETUTUMHOCTh MH(pOPMAIIIH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAIbHO-3TUYECKUM HOPMaM;

- HUCIOJIb30BaTh  CpeACTBA  HMH(DOPMAILMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJOTUM B PEIIEHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OPraHU3allMOHHBIX 3a7ad C COOJIOJICHUEM
TpeOOBaHUN SPrOHOMUKHM, TEXHUKH OE€30MaCHOCTH, TUTHEHBI,

pecypcocOepexeHusi, MPaBOBBIX M ATHUYECKHX HOPM, HOPM
WH(OPMAIMOHHON 0€30MTaCHOCTH;
- BJaJeTh HaBBIKAMU pACHO3HABAaHUS U  3AllUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€30IaCHOCTH JINYHOCTH
OK 03. IInanupoBath u B o6s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS: - BIIAQJETh OCHOBHBIMH METOJaMH
peaI30BHIBATH COOCTBEHHOE --  cOPMUPOBAHHOCTH  HPABCTBEHHOTO  CO3HAHUS,|HAYYHOTO IIO3HAHWSA, WCIOIB3YEeMBIMH B
npodeccuoHaIbHOe U [ 3TUYECKOTO MMOBEJCHHUS; ¢dusnke: MPOBOAUTH NPSMBIE U KOCBEHHBIE
JTUYIHOCTHOC pa3BHTHE, - CImOCOOHOCTh OIIGHWBATh CHUTYAllMI0O W MPUHUMATH |U3MEpPeHUs (DHU3MYECKUX BEIWYUH, BBIOHpPAs
IpeIPUHUMATETbCKYIO OCO3HAHHBIE  PEIIEHUS,  OpPUEHTUPYSICh  HAa  MOPAJIBHO-|ONTUMAJIBHBIA CIIOCOO U3MEPEHUS U UCTIONB3YS
JESTSIIEHOCTh B | HpaBCTBEHHBIC HOPMBI M IICHHOCTH; U3BECTHBIC METOJBI OICHKH IOTPEITHOCTEH
npodeccuoHanbHOM chepe, - OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTONYHMBOIO | U3MEPEHHUIH, MIPOBOANTH UCCIIETOBaHHE
HCIIOJIb30BaTh 3HaHUS 1o | Oy AyIiero; 3aBUCUMOCTEN  (PU3WYECKUX  BEJIMYMH  C
¢buHAHCOBOW  TPaMOTHOCTH B - OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJUTENSM U (UJIH) | MCIIOIB30BaHUEM MPSIMBIX U3MEpEeHHiA,
Pa3TUYHBIX KU3HEHHBIX | JPYTUM YICHAM CEMbH, CO3/IaHUI0 CEMBbH HAa OCHOBE OCO3HAHHOTO | O0BSICHSTH MTOJTy9ICHHBIC PE3YIIbTaTHI,
CUTYaIUAX OPUHITUS I1ICHHOCTEH CEeMEeMHOW J>KM3HM B COOTBETCTBUHU C|HUCHOJB3Ys (U3MYECKHEe TEOpPUHU, 3aKOHBI U

TpaguuusaMu HapoaoB Poccuu;

Osnagenne YHHBepCaAJbHBIMHU peryisiTHBHbIMHU
AeMCTBUAMMU:

a) cCaMOOpPraHM3aIUA:

- CaMOCTOSITEIbHO  OCYILECTBJISATh  I[1O3HABATEIbHYIO

JESTENIbHOCTD, BBISBISTH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a/laydl B O00pa30BATEIHHOM JCATEIHPHOCTH U
JKU3HEHHBIX CUTYaIUsX;

- CAaMOCTOSITEIIEHO COCTaBJIATh TIaH PEIICHHS TIPOOJIEMBI C

IIOHATHUSA, MW O€JIaThb BbIBOJbI, CO6JHOI[3TB
npaBuiia 0€30MacHOro TpyJa MpH MPOBEICHUU
UCCIIeIOBAaHUI B pamKkax y4eOHOTO
JKCIIEPUMEHTa M Yy4eOHO-HCCIeA0BaTEIbCKOM
JESATSIILHOCTH C WCIOJh30BaHUEM ITU(POBBIX
U3MEPUTENBHBIX YCTPONCTB U JaOOPaTOPHOTO
obopynoBanus; chOpPMHUPOBATH MPEICTABICHUS
0 MeTOo1axX MOTyYeHUS HAYYHBIX
aCTPOHOMUYECKUX 3HAHUI
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YU4ETOM HMEIOIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEU M
MPEANOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

croco6cTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOM
SPYAUIMKA B Pa3HBIX 00JIACTAX 3HAHUW, MOCTOSHHO TIOBBIIIATH
CBOM 00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBCHBD;

0) CAMOKOHTPOJIb:

WCIIOJIb30BaTh MpUEMbl peIieKCUH I OLIEHKH CUTYalluHu,
BBIOOpA BEPHOTO PEILICHHUS;

- YMETh OLIEHUBaTh PUCKH U CBOEBPEMEHHO NPUHUMATD
pelIeHus 1Mo UX CHUKEHUIO;

B) IMOIHOHAJIbHBIH
¢opMHPOBAHHOCTD:

BHYTpEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMIIEHHE K
JOCTIDKCHHUIO 1EeNM W YCIeXy, ONTHMHU3M, HWHHUIHUATUBHOCTD,
yYMEHHE JIHCTBOBATh, UCXO/S U3 CBOMX BO3MOKHOCTEI;

HHTEJJIEKT, Hpez[nonaralomnﬁ

- OMIIAaTHuH, BKJIIO‘IaIOHIGf/'I CIIOCOOHOCTE  ITOHUMATh
OMOOHUOHAJIBHOC COCTOAHUC JpPYIrux, Y4YUTBIBATHL C€ro IIpu
OCYIICCTBJICHNN KOMMYHHKAIIUH, CIIOCOOHOCTE K COYYBCTBHUIO U
COIICPCIKUBAHUIO,

- COIMAJbHBIX HABBIKOB, BKJIIYAIOMIUX CIOCOOHOCTH
BBICTPaWBaTh OTHOLIEHHS C JPYTMMH JIIOJBMH, 3a00THThCH,
IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(QIUKTHI

OK 04. DddextuBHO
B3aUMOJICHCTBOBATh M padOTaTh B
KOJJISKTHBE U KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOATEIbHOCTU H
CaMOOITPENEIEHHUIO;

-OBNIQ/ICHUE  HaBbIKAMU  y4eOHO-HCCIIEJ0BATEIbCKOM,
MPOEKTHOM U COLIMAIbHOM AEATEIbHOCTH;

OBjaseHne YHHMBEPCAJIbLHBIMM KOMMYHHUKATHBHBIMHU
JeHCTBUSAAMMU:

0) coBMecTHasl J1esiTeJIbHOCTb.

- IOHUMATh U UCTIOIB30BaTh MPEUMYIIECTBA KOMaHIHON U
WHAUBUAYAIIbHON pa0oTHI;

- NPUHUMATh COBMECTHOMN

e JCATCIIBHOCTH,

- OBJaICTb YMCHHIAMU pa6OTaTB B

rpynmne ¢ BBIIOJHEHHUEM  Pa3IMYHbIX
COLMAIBHBIX pOJIeH, IJIaHUPOBaTh pPabOTy
TPYIIIEI, paloHaIbHO pacrpenensrTb

JeATETbHOCTh B HECTAaHAAPTHBIX CUTYyallUsX,
aZICKBATHO OII€HHMBATh BKJIaJd KaXJI0ro us
YYaCTHUKOB TPYIIIbI B pelieHue
paccMaTpuBaeMoi TPOOIIEMBI
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OpraHU30BBIBATH W  KOOPJAUHUPOBATH  JIEUCTBUS 1O €€
JIOCTHMKEHUIO: COCTAaBIATh IJIaH JIEUCTBUM, paclpeneisiTh PO ¢
Y4eTOM MHEHHMI yYaCTHHUKOB 00CYKIaTh Pe3yJIbTaThl COBMECTHOM
paboTHI;

- KOOpDJIUHHUPOBATh M BBINOJIHATH pPabOTy B YCIOBUSIX
peanbHOro, BUPTYAJIbHOTO u KOMOHWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBJISATh O3UTHUBHOE CTPATETHUUECKOE MTOBE/ICHUE B
Pa3IMYHBIX CUTYAIUSAX, MPOSBIATH TBOPYECTBO U BOOOpaXKECHHE,
OBITh UHUIIMATUBHBIM

OBiaaaenue
JelCTBUSIMU:

) NIPpUHSITHE ce0sl U APYrUX JIO/Iei:

- IPUHUMATh MOTHBBI M apryMEHThl APYTHUX JIIOJAEH IpH
aHaJIN3€ PE3YNbTATOB JIEATEIBHOCTH;

- MpU3HABaTh CBOE IPAaBO W IMpaBO JPYrux JIIOAEH Ha
OIINOKH;

- pa3BUBaTh CHOCOOHOCTh IOHUMATh MHP C ITO3HUIIHH
JIPYroro 4yesoBeKa

YuuBEpcCaJdbHBIMU PEryjasiTUBHBIMH

OK 05. OcymecTBiasath

YCTHYIO 17§ MUCHMEHHYIO
KOMMYHHKAIIHIO Ha
roCy/1apCTBEHHOM SI3BIKE
Poccuiickoii Oenepannn c
y4EeTOM 0COOeHHOCTEH
COLMAIBHOTO ¥  KYJIBTYpHOTO
KOHTEKCTa

B 061acTHICTETHYECKOT0 BOCIIHTAHNUS

= 3CTCTHUYCCKOC OTHOIIICHHUEC K MI/Ipy, BKJIFO4Uas BCTGTI/IKy
ObITa, HAYYHOTO M TEXHMYECKOTO TBOPYECTBa, CIOPTa, TpyAa U
OOIIECTBEHHEBIX OTHOIICHMIA,

- CmOCOOHOCTh  BOCIPUHUMATh  PA3IUYHBIE  BUIBI
I/ICKYCCTBa, Tpa)]mmn nu TBOp‘ICCTBO CBOCTO " )IpyTI/IX HapO)IOB,
OIIYIIATh YMOILMOHAILHOE BO3/IEHCTBUE UCKYCCTBA;

- Y6€)K)I€HHOCTI> B 3BHAYUMOCTHU JJIs1 JINYHOCTU U O6HICCTBa
OTEUECTBEHHOTO M MHPOBOTO  HCKYCCTBa,  OTHHUYECKHUX
KYJIbTYPHBIX TPAIULUN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPQKCHHIO B pa3HBIX BHJAX
HUCKYCCTBa, CTPEMJICHHE TMPOSIBIATh KauyecTBAa TBOPYECKOU
JIUYHOCTH,

OBJIaIleHI/Ie yHHBepcaJIbHLIMI/I KOMMyHI/IKaTHBHI)IMI/I

- c(hopMUpPOBaTh YMEHUSI PACIO3HABAThH
¢uznueckue sBaeHUs (Iporecchl) 1 00BACHATH

UX Ha  OCHOBE M3YYCHHBIX  3aKOHOB:
paBHOMEpHOE " PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE ~ JBUIKEHHE, cBOOOIHOE
najieHue Tell, JBW)KEHHE 110 OKPYKHOCTH,
UHEPIHS, B3aMMOJIeICTBHE Tel,
KoJyiebaTenbHOe JIBIDKEHUE, pe30HaHC,

BOJIHOBOE JIBMKeHUE; nuddy3us, OpoyHOBCKOE
JIBU)KEHUE, CTPOCHHE MKUJKOCTEH M TBEPJbIX
TN, U3MEHEHHE Oo0bheMa Tel MPU HATrPeBaHHUU

(oxnaxxaeHuwn), TEIUIOBOE paBHOBECHE,
UCIIapEeHue, KOHJCHCaLUs, IUIaBJICHUE,
KpHUCTaJTN3aLus, KHUIIEHHE, BJIQXKHOCTh
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JeMCTBUSIMMU .

a) o01eHue:

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX Cepax KU3HH,

- pacro3HaBaThb HeBepOaJbHBIE CpEJACTBA  OOIICHHS,
MOHUMaTh 3HAYECHUE COLMAIBHBIX 3HAKOB, pPAaCIlO3HABATh
MIPEANOCHUTKH KOH(MDIMKTHBIX CUTYallMd U CMSITYaTh KOH(MDIUKTHI;

- Pa3BEpPHYTO W JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEIICTB

BO3/lyXa, CBfI3b CPEINHEW  KHHETHUYECKOU
JHEPruy TEIUIOBOTO JIBWJKEHUS MOJIEKYN C
aOCONMIOTHOW  TeMIlepaTypoi,  IOBBIIICHHE
JABJICHHUsS Tra3a IpU €ro HarpeBaHUM B
3aKpBITOM COCYJI€, CBSI3b MEKIY IapaMeTpaMu
COCTOSIHUS rasa B M30IPOLECCAX;
NIEKTPU3aLHUs TeJ, B3aUMOJCUCTBUE 3aps/iOB,
HarpeBaHue IIPOBOJHMKA c TOKOM,
B3aUMOICHCTBHE Mar"HuToB,
JJIEKTPOMAarHuTHas  MHAYKLIHA,  JCHCTBUE
MarHuTHOTO IIOJII Ha IHPOBOJHHUK C TOKOM H
JOBWOKYUIMICS — 3apsAl,  JJEKTPOMarHUTHBIC
KojeOaHuss W BOJIHBI,  IPSAMOJIMHEHHOE
pacnpocTpaHEHHE CBeETa, OTpa)k€HHUE,
nperoMIIeHUe, WHTephEepeHIus, TUPpaKIus

NOJApU3alusl  CBETa,  JUCIEPCUs  CBETa;
¢doTo3neKTpHUIeCKUit addexr, CBETOBOE
JIaBJICHWE,  BO3HUKHOBEHHE  JIMHEWYATOIrO

CIICKTpa aromMa BOAOpPOAa, CCTCCTBCHHAA U
HCKYCCTBCHHAA PaIUOAKTUBHOCTDb
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OK 07. CopxeiicTBOBaTh

COXPaHEHHIO OKpY Karomien
cpenpl, pecypcocOepekeHHIo,
NPUMEHSTH 3HaHUS 00 U3MEHCHHUN
KIIUMaTa, TIPUHITUTIBI
OepeKITMBOTO MIPOU3BOJICTBA,
addekTuBHO  JIEHCTBOBATH B

tlpe3BI:I"I€lI‘/'IHI>IX CUTyalusx

B 001acTHIKO0JI0TMYECKOT0 BOCTIMTAHNS:

- copMHpPOBAHHOCTH  IKOJOTMYECKOH  KYyJIbTYpHI,
IMOHUMAHHEC BJIMAHUA COLHAJIBHO-DKOHOMHUYCCKUX ITPOLECCOB Ha
COCTOSIHME TMPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HaHUE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- I[UIAaHUPOBAaHWE U  OCYILIECTBIEHUE JCHUCTBUA B
OKpYXKalollle CpeAe Ha OCHOBE 3HAHUS LEJIEH YCTOMYMBOIO
pPa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHUCTBUM, IPUHOCAIIUX BpEX
OKpYKalolllei cpee;

- yMEHHUE IIPOTHO3UPOBATh HeOJ1aronpusTHbIE
JKOJIOTMYECKHE IOCIEACTBUs IPEANPUHUMAEMBIX JIEHCTBUM,

IIpe0TBpalaTh UX;
- pacIIMpEeHHE OIbITa JACSITEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;
- OBJIQZICHHE HAaBBIKAMHU Y4eOHO-HMCCIeI0BaTEIbCKOH,
IIPOEKTHOM Y COLMAJILHOM IESATEIBHOCTH

- copmupoBaTh yMEHUS MPUMEHSTH
NOJTYYCHHBIC 3HAHUS JUI OOBSICHEHUS YCIOBHIA
NpOTeKaHus (PU3MYECKUX SIBJICHHHA B MPHUPOIC
U JUISE TPUHSATHS TPAKTUYECKUX PEIICHU B
MOBCETHEBHON  JKM3HM Ui O0OeCreYeHHUS
0e301acHOCTH TIpH OOpaIieHUH ¢ OBITOBBIMH
npubopaMl M TEXHUYCCKUMH YCTPOWCTBAMU,
COXpaHECHHsSI 3JIOPOBbSI M COOJIOJCHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKpPYKaIOIICH

cpene; IIOHMMAaHHE HE00X0AUMOCTH
OpUMEHEHHUS  JOCTIKCHHHA  (QU3UKH |
TEXHOJIOTUH UL palnoHaIbHOIO
IIPUPOJOIIOIB30BAHMS

.OcBoeHue yueOHOro npeaMera crnocoocTByeT GopMUPOBAHUIO OOIIMX KOMIIETEHIUI:

OK 01. Beibupats criocoOsbl pemieHus 3aj1au npodeccuoHalbHON 1eATeIbHOCTH IPUMEHUTENBHO K Pa3INYHbIM KOHTEKCTaM;

OK 02. HMcnonb30BaTh COBpEMEHHBIE CPEJCTBA MOMCKA, aHAIM3a M MHTEpIpeTanuu HH(GOpMalMU U WH(GOPMAILMOHHBIE TEXHOJIOTHH IS
BBITIOJTHEHUS 33/1a4 PO eCCUOHAIbHON e TeIbHOCTH;

OK 03. ITnanupoBaTh M peaqn30BbIBaTh COOCTBEHHOE MPOPECCHOHATBLHOE U JTUUYHOCTHOE PAa3BUTHE, MPEANPUHUMATENBCKYIO NESITEIbHOCTh B
npodeccuoHanbHOM chepe, UCoIb30BaTh 3HAHUSA 110 IPAaBOBOM U (PHHAHCOBOW IPaMOTHOCTH B PA3JIMYHbBIX KU3HEHHBIX CUTYallHUsIX;

OK 04. DddexTnBHO B3aMMOAECHCTBOBATH U pabOTaTh B KOJUIEKTUBE  KOMaH/IE;

OK 05. OcymiecTBiATh YCTHYIO U MUCHbMEHHYI0 KOMMYHHUKAITMIO HAa TOCYJaPCTBEHHOM si3bIKe Poccuiickoit deaepannu ¢ y4eToM 0COOCHHOCTEN
COLIMAJIbHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06. IIposBiaATh TrpaxIaHCKO-MATPUOTHYECKYIO MMO3UIHMIO, JAEMOHCTPUPOBATH OCO3HAHHOE TMOBEIAEHHWE HAa OCHOBE TPAJUIIMOHHBIX
POCCHUICKHMX IyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEHW, B TOM YHCJIE C YYETOM TFapMOHHM3alMM MEXHALMOHAIBHBIX W MEXPEJIHUTHO3HBIX OTHOILIEHUH,
MIPUMEHSTh CTaHAAPThHl aHTUKOPPYILIHOHHOTO MTOBE/ICHNUS;

OK 07. CopelicTBOBaTh COXPAaHEHHIO OKpYKalOIIEH Cpefbl, pecypcocOepexeHnto, MPUMEHITh 3HaHUS 00 M3MEHEHHWHU KJIMMaTa, MPUHIUITBI

OEpEKITUBOTO

MIPOU3BO/ICTBA,

3 exTuBHO JIECTBOBATH B

'—IpGSBI:I‘IElﬁHBIX CUTyalusiIX;
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Nuterpamus tpedoBanuii ®I'OC CITO u ®I'OC COO k pe3ynbrataMm 0CBOSHUS 00pa30BaTEIHLHOM MPOTPAMMBbI
B pa3pe3e yueOHOro npeamera

Oo6mue u
npodecCrHOHaIbHBIC
KOMIIETEHIHA

JImyHOCTHEBIE PE3YIbTATHI

MetanpeameTHble pe3yiabTaThl

[IpenmeTHbIE pe3yabTaThI

OK 01. Beibupats
CIIOCOOBI pELICHUS
3a1a4
po(hecCHOHATTLHOM
NeSITeIIbHOCTH,
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM.

JIP13. Oco3HaHHEIH BEIOOD
CHELUAILHOCTH U BOBMOKHOCTEH
peanu3anuy cCOOCTBEHHBIX KU3HEHHBIX
IUIAHOB; OTHOIICHHE K MPO(ECCHOHATBHON
JEATeTLHOCTH KaK BOSMOXXHOCTH y4aCTHS
B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCY/IapCTBEHHBIX, OOIICHAITOHATBHBIX
pooyeM

JIP 4. ChopMUpOBaHHOCTH
MHUPOBO33PEHHS, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH U
OOIIECTBEHHO! TIPAKTHKH, OCHOBaHHOTO
Ha JTHAIore KYJbTYP, a TAKKE Pa3InIHbIX
(hopM 00IIECTBEHHOTO CO3HAHMUA,
OCO3HaHHE CBOETO MECTa B
MOJIMKYJIBTYPHOM MHUPE;

MP 01. YMeHne caMoCTOSTEIBHO
OTIPEIEIATH LENH IeITeIbHOCTH 1
COCTAaBJIATH IIAHBI IE€STEILHOCTH;
CaMOCTOSATENIbHO OCYIIECTBIIATD,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JeSITENLHOCTD; HCII0JIb30BaTh BCE
BO3MOXKHBIE PECYPCHI JIsl TOCTUXKEHUS
MOCTABJICHHBIX LIETIEH U peanu3aiun
IJTAHOB JESTeNIbHOCTH; BEIOMPATh
YCIENTIHBIE CTPATETHH B PA3IMUHBIX
CUTYAaILUAX

ITP6 01cdopmMupoBaHHOCTH
IIPEICTABIICHUN O POJIU U MECTE
(U3UKU 1 aCTPOHOMHH B COBPEMEHHOM
Hay4YHOM KapTUHE MHpA, O
cuctemMooOpasyronieit poiu GU3NKH B
Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKU ¥ COBPEMEHHBIX TEXHOJIOTHH,
0 BKJIA/IE POCCUHCKUX U 3apPYyOEKHBIX
y4EHBIX-(DU3UKOB B Pa3BUTHE HAYKHU;
NOHUMaHHEe (PU3NIECKOI CYITHOCTH
HaOJI01aeMBbIX SIBIICHUI MUKPOMUDA,
MaKpoOMHpa ¥ MEraMupa; MOHNMaHHue
POJIM ACTPOHOMMHM B IPAKTUYECKOM
NesITeTIbHOCTH YeJIOBEeKa U TajbHEeUIIeM
HaY4YHO-TEXHUYECKOM Pa3BUTUH, POJIH
¢u3nku B pOpMUPOBAHUH KPYro3opa u
(GYHKLIMOHATBHON IPaMOTHOCTH
YeNIoBeKa JUIsl PeIICHUS MPAKTUIECKUX
3ajay;

OK 02. Hcnonp3oBaTh
COBPEMEHHBIE CPENICTBA
MOKCKa, aHaJIn3a 1
MHTEPIIPETALNN
uH(pOopMaluu U
UH(POPMaIMOHHbIE

JIPO9 I'oTOBHOCTH U CITOCOOHOCTH K
00pa30BaHMIO, B TOM YHCIE
caM000pa30BaHuIO0, Ha MPOTSHKEHNUN
BCel )KM3HU; CO3HATEIHLHOE
OTHOILIEHUE K HENPEPBIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIICITHOM

MP4 I"'0TOBHOCTE ¥ CLTOCOOHOCTH K
CaMOCTOSITeNTbHON MHPOPMAIIMOHHO-
MMO3HABATEILHON JICATEIIHHOCTH,
BIIa/ICHUE HABBIKAMU TOTYYECHUS
HE0O0X0MMOM HH(POPMAITHH U3
CJIOBapeil pa3HbIX TUIOB, YMEHHE

[1P6 01,

[1P6 04 BnaneHHe 3aKOHOMEPHOCTSMH,
3aKOHAMHU U TEOPHUSIMHU (3aKOH
BCeMUpPHOTO TArorenus, 1, Il u 11
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS
MEXAHUYECKOM HEPIUH, 3aKOH
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TEXHOJIOTHH IS
BBITIOJIHEHHUS 337124
npodeccuoHanbHOM
JIeTeTbHOCTH METO/I0B
MO3HAHMUS;

po¢eCCHOHAIBHON 1 00IIIECTBEHHON
NeSTENbHOCTH,

OPUEHTUPOBATEHCS B PA3IUYHBIX
UCTOYHMKAX MH(OpMAIHH,
KPUTUYECKU OLIEHUBATH U
MHTEPIPETUPOBATH HHPOPMAIIHIO,
II0JIYYaeMYIO U3 pa3iInYHbIX
HCTOYHUKOB

MP3 Bnagenue HaBBIKAMUA
[MO3HABaTENbHOM, yueOHO-
HCCIIEIOBATENIBCKON U MPOEKTHOM
JeSITeNIbHOCTH, HABBIKAMH pPa3peIIeHHsI
po0ieM; criocOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIIbHOMY ITOMCKY METOJIOB
pelIeHus MPaKTUIECKUX 3a/1a4,
MNPUMCHCHHIO PA3JIMYHBIX METOA0B
[IO3HAHUS,;

COXPaHEHUS UMITYJIbCA, IPUHIIUT
CYMEPIIO3UINHU CHJI, TPUHITUIT
PaBHOMPABHOCTH UHEPIIHMATBHBIX
CHCTEM OTCUETa; MOJICKYISIPHO-
KHUHETUYECKYIO TEOPUIO CTPOCHUS
BEII[ECTBA, FA30BbIC 3aKOHbI, TIEPBBIA
3aKOH TePMOJUHAMUKH; 3aKOH
COXpaHEHHUS JEKTPUUYECKOTO 3apsia,
3axoH Kynona, 3akoH Oma 1t yuactka
ey, 3akod OMa J1J1s1 TOJIHOM
JNEKTPUYECKOM 11eTH, 3aKoH J Koy -
Jlenna, 3aKOH 2J€KTPOMarHUTHOU
WHAYKIIUU, 3aKOH COXPaHEHUs YHEPTHH,
3aKOH MPSIMOJIMHEHHOTO
pacrnpoCcTpaHEHUs CBETAa, 3aKOH
OTpPa)KEHUS CBETA, 3aKOH MPEIIOMIICHUS
CBETAa; 3aKOH COXPAaHEHUs YHEPTHH,
3aKOH COXpaHEHUs UMITYJIbCa, 3aKOH
COXpaHEHHUs IEKTPUUYECKOTO 3aps/a,
3aKOH COXpaHEHHUs MacCOBOTO YHCIIA,
noctynatsl bopa, 3akoH
pPaauoaKTUBHOTO pacliaja); YBepeHHOE
HCIIOJIb30BAaHUE 3aKOHOB U
3aKOHOMEPHOCTEH TIPH aHAIIU3E
bu3NYECKUX SIBICHUN U MPOIIECCOB;

OK 03. IIimtanupoBats n
pean30BhIBATh
coOCTBEHHOE
npodeccuoHanbHOE U
JUYHOCTHOE Pa3BUTHE,
IpeIPUHIMATETBCKYIO

JIPS. CdhopmMupoBaHHOCTD OCHOB
caMOpa3BUTHUSI W CAMOBOCIIMTAaHHUS B
COOTBETCTBUU €  OOIICYEIOBEYECKUMHU

LEHHOCTAMU U UJCAIAMU TI'PaKJIaHCKOIO
00I11eCTBa; T'OTOBHOCTh U CIOCOOHOCTH K
CaMOCTOATEIbHOM, TBOPYECKOU 51
OTBETCTBEHHOM JESITEIHHOCTH,

MP1 VmMmenne CaMOCTOSITEIbHO
OTIpeNIeATh I JCATEIBbHOCTH |
COCTaBJIATH TUTaHBI JIEATCILHOCTH;
CaMOCTOSATEIBEHO OCYLIECTBJISATH,
KOHTPOJIUPOBaTh M KOPPEKTHUPOBATH
JIeSITEJIbHOCTD; HCII0JIb30BaTh BCE

BO3MOXHBIC PECYpPChbl I JOCTHIKCHUA

ITP6 08 chopMUpOBaHHOCTH YMEHHS
MPUMEHSTD MOJyYeHHBIC 3HAHUS JUIS
OOBSCHEHUS YCIIOBUN TTPOTEKAHUS
bu3NYECKUX SIBICHUN B IPUPOJIE U JITIS
MPUHATHS MPAKTHICCKUX PEIICHUH B
MIOBCETHEBHOM JKU3HH TSI
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JIeATEIIEHOCTD B
npohecCHOHABLHOM
cdepe, UCIIOIH30BATH
3HaHUS 10 (PHUHAHCOBOK
IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHIX.

JIP9. ToTOBHOCTP W CIIOCOOHOCTH K
00pazoBaHMUIO, B TOM qHUCIIe
caMo00pa30BaHUIO, Ha MPOTSHKEHUH BCEH
KU3HU; CO3HATEThHOE OTHOIICHHE K
HEINpPEePHIBHOMY 00pa3oBaHHIO KaK
YCJIOBHUIO yCIIEIIHON MPOQeCcCHOHANIBHON U
OOIIECTBEHHO! ACSATENFHOCTH;

IIOCTAaBJICHHBIX ueneﬁ n pcalr3aln

IIJIaHOB JCATCIBbHOCTH, BBI6I/IpaTL
YCHi€IHbIC CTpaTeruu B  Pa3JIMYHBIX
CUTyallUAX;

MP7 YMeHne camocTOSITCIILHO
OIICHUBATh U MPUHUMATh PEIICHUS,
ONPEACIISIONINE CTPATETHIO
MOBE/ICHUS, C YYETOM I'PAKIAHCKUX U
HpaBCTBeHHBIX HGHHOCTGFI;

obecrieueHrs 6€30MMaCHOCTH TIPH
oOpamieHnu ¢ OBITOBBIMH NMPHOOpaMH U
TEXHUYECKUMHU yCTPOUCTBAMH,
COXpPaHEHHUsI 3/10pOBbs U COOIIOIEHUS
HOPM 3KOJIOTHYECKOTO ITOBEACHHUS B
OKpY>KarlolleH cpejie; TIOHUMAaHue
HE0O0XO0IMMOCTH NPUMEHEHMSI
JOCTIOKEHUH (PU3MKH U TEXHOJIOTUN
JUIsL pallMOHAJIbHOTO
IIPUPOJIONOIB30BAHUS

OK04.5¢dexTuBHO
B3aUMOJICCTBOBATE B
KOJUIEKTUBE U KOMaHE

JIP6. TonepanTHOE CO3HAHUE U TIOBEACHHE
B HOHI/IKYHBTypHOM MI/Ipe, TOTOBHOCTH U
CIOCOOHOCTh BECTH JUAIIOT C IPYyTHMH
JIIOBMHU, JOCTUIaTh B HEM
B3aMMOIIOHMMAaHMS, HAXOJIUTh OOIIUE LIEIIH
n COTp}/HHI/I‘IaTI) JJIA UX JOCTHUXKCHU A,
CIIOCOOHOCTD TPOTHBOCTOSATH HUICOJIOTHH
9KCTPEMI3MA. HAIIHOHAIN3MA,
KCeHO(OOWH, TUCKPUMUHAIUH I10
COIMAIbHBIM, PEJIMTHO3HBIM, PACOBBIM,
HAIMOHAJIBHBIM TIPU3HAKAM U IPYTHM
HCTraTUBHBIM COIIMAJIBHBIM SIBJICHUSAM,
JIP7. HayaxxuBaHue COTpYIHUYECTBA
CO CBEPCTHUKAMM, JETbMHU MJIAJIILIETO
BO3pacTa, B3pOCIbIMHU B
o0pa3oBaTenbHOI, 00IIECTBEHHO
MOJIE3HOH, Y4eOHO-
HCCIIEI0OBATENIBCKOM, IPOEKTHON U
JIPYTUX BUAAX NIESITEIbHOCTH;

MP2 YmMeHue npoayKTUBHO OOIIAThCs
Y B3aMMOJICMCTBOBATh B MPOLIECCE
COBMECTHOM JESITENIbHOCTH,
YUUTHIBATH MMO3UIUU APYTUX
YYaCTHHKOB JESTEIbHOCTH,

3¢ HeKTHBHO pa3peniaTh KOH(PIUKTHI;

MP8 Bnanenue si351KOBbIMU
CpeICTBaMH - YMEHHUE CHO, JJOTUYHO U
TOYHO W3JIaraTh CBOIO TOUKY 3PEHHS,
HCITIOJIL30BaTh aJcKBaTHBIE SI3LIKOBBIE
cpencTBa

I1P6 04,

I1IP6 03 Bimamenue
OCHOBOIIOJIATAFOIIMMHU (PU3UIECKUMU
MOHATHUSIMH U BEIUYMHAMU,
XapaKTepU3yIOIIUMH (pu3ndeckue
MPOILIECCHI (CBA3aHHBIMHU C
MEXaHUYECKUM IBHKCHUEM,
B3aNMOJICHCTBHEM TEI,
MEXaHHMYECKHUMH KOJCOaHUSIMU U
BOJTHAMU; aTOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM BEIIECTBA, TEMJIOBBIMU
MPOIIECCAMMU; DIIEKTPUUECKUM U
MarHUTHBIM MOJISIMH, 3JIEKTPUUECKUM
TOKOM, DJIEKTPOMAarHUTHBIMHU
KOJIEOAHMSIMHM U BOJIHAMHU,
OIITHYCCKUMH SBJICHUSIMH;
KBaHTOBBIMHU SIBJICHUSIMU, CTPOCHUEM
aToMa M aTOMHOTO s]Ipa,
Paau0aKTUBHOCTBIO); BIIa/ICHUE
OCHOBOITOJIAraloIMH
ACTPOHOMUYECKUMH MOHATUSIMH,
TTO3BOJISTIOIIMMHE XapaKTePU30BaTh
MIPOLIECCHI, NPOUCXOSIINE Ha 3BE3/1aX,
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B 3BE3JHBIX CHCTEMAX, B
MEXTaJIAKTUYECKOU cpefie; ABUKEHUE
HeOECHBIX TEJI, DBOJIOLIUIO 3BE3] U
Bcenennoit

OK 05. OcyiecTBasTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHKAITIIO Ha
roCyJapCTBEHHOM
s3bIKe Poccuiickon
®denepanuu ¢ yueTom
0COOCHHOCTEH
COLIMAJILHOTO U
KYJIBTYPHOTO
KOHTEKCTA.

JIP6. TonepaHTHOE CO3HAHKE U TTOBEICHUE
B INOJIMKYJBTYPHOM MHPE, TOTOBHOCTL U
CIOCOOHOCTB BECTH IUAJIOT C APYTHUMHU
JIIOABMH, JOCTHUT'aTh B HEM
B3aMMOIIOHMMaHMs, HAaXOJUTh O6HII/IG neim
" COTPYAHUYATDH I UX NOCTUIKCHUA,
CIIOCOOHOCTD IIPOTUBOCTOATH UACOJIOTUN
AKCTPEMHU3MA. HAI[HOHAIN3MA,
KCeHO(OOWH, TUCKPUMUHAIUH I10
conuaJbHbIM, PCJIUTUO3HBIM, PACOBBIM,
HalMUOHAJIbHBIM IIPpU3HAKaM U APYTUM
HCTraTUBHBIM COLIMAJIBHBIM SIBJICHUSM,
JIP7. HanmaxuBaHue cOTpyIHUYECTBA
CO CBEPCTHHKAMM, JIETbMHU MJIAJILLIETO
BO3pacTa, B3pOCIIbIMHU B
o0OpazoBarenbHOM, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
JIPYTUX BUAAX NEATENbHOCTH;

MP2 YMmeHnue npoayKTUBHO OOIIATHCS
Y B3aUMOJICHCTBOBATH B IIPOIIECCE
COBMECTHOMH JIESATCILHOCTH,
YUUTBIBATH MMO3UIUH JPYTUX
YYaCTHUKOB JCSATEIHLHOCTH,

3¢ dexTUBHO paszpeniaTh KOHMIUKTHI;

MPS Bragenue A36IKOBBIMU
CpPEACTBAMHM - YMEHUE SCHO, IOTUYHO U
TOYHO M3JIaraTh CBOIO TOUKY 3pEHMUS,
HMCIOJIb30BaTh aJICKBATHEIC SI3BIKOBBIC
CpE/ICTBa;

I1P6 01,

[1P6 05ymeHue yYuThIBaTh IPaHHIIBI
IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX
MOJENEN: MaTepralibHasl TOUYKA,
MHEpLMaabHas CUCTEMA OTCYETA,
UJCAIbHBIN Ia3; MOJEIN CTPOCHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TEII,
TOYEYHBIN NIEKTPUYECKUH 3apsiL,
siIepHasi MOZEIIb aTOMa, HyKJIOHHAs!
MOJIEJIb AaTOMHOTO SIIpa IPU PEIICHUHN
du3nueckux 3anad

OK 06. ITposBnsaTh
IpaXkIaHCKO-
NaTPUOTUIECKYIO
MO3HUIIHIO,
JIEMOHCTPHPOBAThH
OCO3HAHHOE TMOBEICHHE
Ha OCHOBE
TPaTUIIMOHHBIX
00IIeYeITOBEUCCKUX

JIP1. PoccuiicKyro rpakaaHCKYHO
HUJICHTUYHOCTb, IATPUOTU3M, YBAXKCHUE
K CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTH nepea PoauHoi,
TOpAOCTH 3a CBOM Kpail, cBoro Ponuny,
MIPOIIIJIOE ¥ HACTOSAIIEE
MHOTI'OHALIMOHAJILHOTO Hapoaa Poccuw,
YBa)KE€HHE rOCYJapCTBEHHBIX
CUMBOJIOB (rep0, ¢uiar, TuMH);

MP1 YMeHnne caMOCTOATEIBHO
ONPEACIISThH UENU NEATSIIbHOCTH U
COCTAaBIIATH MJIAHBI IEITESILHOCTH;
CaMOCTOATENIBHO OCYIIECTBIISTh,
KOHTPOJIMPOBATH U KOPPEKTUPOBATH
JIeSITENLHOCTD; HCITOJIb30BaTh BCE
BO3MOXHBIE PECYPCHI ISl JOCTHUKEHUS
MOCTABJICHHBIX LIEJIEN U peain3alnu
TJTAHOB JIESITENIbHOCTH;, BRIOMPATh

I1P6 01,

T1P6 06 BiageHne OCHOBHBIMH
METOJaMH Hay4YHOI'O TIO3HaHMUS,
HCIOJIb3YEMBIMU B (pU3MKE: TPOBOAUTH
IPSIMbIE M KOCBEHHBIE U3MEPEHHUS
buznyecKuX BeMYHH, BEIOUpas
ONITUMAJILHBIN CIIOCO0 U3MEPEHUs U
WCIIOJIb3YSl U3BECTHBIE METO/IbI OLIEHKU
NOTPEIIHOCTEN U3MEPEHUI, TPOBOJUTH
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IICHHOCTEH, B TOM
YHUCJIe TapMOHU3ALIUH
MEKHAI[HOHAJIbHBIX U
MEXPEJIUTUO3HBIX
OTHOIICHUH,
MPUMEHSATh CTaHIaPThI
AHTUKOPPYIIIMOHHOTO
ITOBCJCHHSL.

JIP2. I'pak1aHCKYIO MO3UIINIO KaK
AKTUBHOT'O U OTBETCTBEHHOT'O WIECHA
poccuiickoro o011ecTBa, 0CO3HAIOLIETO
CBOM KOHCTUTYLIMOHHBIE IIpaBa U
00513aHHOCTH, YBAXKAIOIIEr0 3aKOH U
MIPABOIIOPSIIOK, 001aIAI0IIETO
YyBCTBOM COOCTBEHHOI'O JJOCTOUHCTBA,
OCO3HAaHHO IIPUHUMAIOLIETO
TpaIULMOHHbIE HALIMOHAJIBHBIE U
00111e4eI0BeYeCKIE T'YMaHHUCTUYECKHE
U JIEMOKpPAaTHYECKUE LIEHHOCTH;

JIP3. '0OTOBHOCTb K CIIY’KEHHUIO
OteuecTBy, €ro 3aIluTe;

JIPS. HpaBcTBEeHHOE CO3HAHUE U
MIOBEJICHHE HAa OCHOBE YCBOCHHUS
00I1IeYeTI0BEYECKIX [IEHHOCTEH;
JIP10. DcreTnueckoe OTHOLIEHUE K
MUDY, BKJIIOYasi 3CTETUKY ObITa,
Hay4YHOT'0 U TEXHUYECKOTO TBOPYECTBA,
cropta, 0OIIECTBEHHBIX OTHOIICHUI;
JIP11. IlpunsaTue u peannsanuro
LIEHHOCTEN 3/T0pOBOTO U OE30MACHOTO
o0pa3a ’KU3HH, TOTPEOHOCTH B
¢buznyeckom
CaMOCOBEPILIEHCTBOBAHHUH, 3aHATHIX
CIIOPTUBHO-03/I0POBUTEILHON
NEeSITeNIbHOCThIO0, HEMIPUSATHE BPEIHBIX
MIPUBBIUEK: KYPEHUS, YIIOTPEOICHHS
aJIKOTO0JI51, HAPKOTUKOB;

JIP12. bepexHoe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOILIEHUE K
¢bu3nIecKOMy U NCUXO0JIOTHIECKOMY
3JI0pOBbIO, KAK COOCTBEHHOMY, TaK U

yCIICLIHbIE CTPATErHH B Pa3IMYHbIX
CUTYaIHUIX

HCCIEN0BAaHUE 3aBUCUMOCTEN
(GU3UUECKUX BETUYUH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUIA,
OOBSICHSITH TIOJTYYCHHBIC PE3YyJIbTATHI,
UCTIONB3Ys PU3UYECKUE TEOPHUH,
3aKOHBI U TIOHSTHS, U JIEJIaTh BBIBO/IBI,
coOJro1aTh NMpaBuiia 6€301acHOTO
TpyJa P MPOBEACHUH UCCIICTIOBAHUI
B paMKax y4eOHOT'0 SKCIIEpUMEHTA U
y4e0HO-UCCIIeIOBATEIbCKON
JESITEIIbHOCTH C MCIIOJIb30BAaHHEM

U (POBBIX U3MEPUTEIIBHBIX YCTPOWCTB
U J1abopaTOpHOTO 000PYIOBAHNUS;
c(OpPMUPOBAHHOCTH TMPEACTABICHUH O
METO/IaxX MOJyUYCHHS HayUYHBIX
aCTPOHOMHUYECKUX 3HAHUM;

22




JIPYTUX JIIOJIeH, YMEHUE OKa3bIBaTh
MEPBYIO MTOMOIIIb;

JIP14. ChopmMHupOBaHHOCTH
9KOJIOTUYECKOT'O MBIIIICHHUS],
MMOHUMAaHHUS BIUSHUS COLUATBHO-
SKOHOMUYECKUX MPOLIECCOB HA
COCTOSIHME PUPOIHON U COIUATBHOMN
CpelIbl; IPUOOPETEHUE OIBITAa YKOJIOT0-
HaIpPaBIIEHHOM e TEIbHOCTH;

JIP15. OTBeTCTBEHHOE OTHOLIEHUE K
CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOT'O IIPUHATHUS LEHHOCTEN
CEMEUHOM KU3HH.
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TeMmaTH4yecKoe IJIaHUPOBAHHUE yqeGHoro npeameTa

KonuuectBo B ToMm uncne
aKaJeMUYECKHUX
dopmMupyembl
Howmep HaumenoBanue Coneprxanue yueOHOro MaTepuaia (B TOM 4Hcie 4acoB BO CP o
ypoKa paszena, TeMBI podeccHOHATLHO-OPHEHTUPOBAHHOE?) B3aumozeiicreuu | JI, YP | 113
. KOMIIETCHIIUH
IpenoaaBaTeseM
BBeaenue
1-2 ®dusuka - HayKa o Ousnka—pyHaaMeHTaIbHas HayKa O MPHUPOJIE. 2 VP OK 01.
npupoje EcTecTBeHHO-HAyuHBII METOJ  MO3HAHUS, €ro OK 02.
BO3MOXKHOCTH M TpaHULIBl  IPUMEHUMOCTH. OK 03
OKCIIEpPUMEHT U TEOopusi B IPOLECCe MO3HAHUs OK 05
npupoasl. MoaenupoBanuehu3NIeCKUX IBICHUIH
npoueccos.PoiapakcnepuMeHTauTeOpun
BIIPOLIECCENO3HAHUATPUPOIbl. PU3HUECKasBETNY
nHa.Dusndeckne3akoHsl.l paHuIbI
NPUMEHUMOCTH (PU3NIECKUX 3aKOHOB U TEOPHIA.
ITpuHuun COOTBETCTBHUS. ITonsTue 0
¢usnueckoit kaptuHe wmwupa. [lorpemHocTtu
U3MEepeHul (QU3NYECKUX BEIUYUH. IJHauenue
duzuku npu oceoenuu
cneyuanvnocmul8.02.05 Ilpouszeoocmeo
myzonniaeKux HeMemannu4yecKux u
CUNUKAMHBIX MAMEPUAN0e U u3oenuii
Pa3neal.Mexanuka
Temal.1OcHOBBIKHHEMATHKH
3-4 Mexannueckoe CKasIpHBIENBEKTOPHBIE yp OK 01
JIBIOKEHUE. bu3nIecKueBeTnINHBL. MeXaHnueCKOSIBIKEHNE 9 OK 02
PaBrOMepHOE uerosusl. MaTepuanbHasITouka. OTHOCUTENBHOC OK 04
MIPSIMOJIMHEITHOE TbMEXaHWYECKOro/IBMKeHMs. CucTremMaoTcyera. OK 05
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NIBIDKCHUE. [TpuntunotHocutenbHOCTUl anumes. CmiocoosIon OK 06
ucanusaBmkeHus. Tpaekropus. I IyTs. OK 07
[Tepememnienue.
PaBHOMEPHOETIPAMOIMHENHOEIBUKECHHE
5-6 PaBHOnEpeMeHHOE .CKopoCcTb.MIHOBEHHAAUCPENHSAS] CKOPOCTH. YP
MIPSIMOJIMHEMHOE VYcekopenue. IIpsMonHenHOe 1BUXKEHUE
JBUKCHHUE. CIIOCTOSIHHBIMYCKOpPEHUEM. [|BU’KEHUECTIOCTOSIHH
PaBrOMepHOE BIMYCKOPEHHEMCBOOOJHOTOTIaieH s . PaBHOMEpH 2
JBUKCHHE I10 OCJIBHYKEHUETOUYKHUIIO OKPYKHOCTH,
OKPYKHOCTH. YTJIOBasCKOPOCT.
[{eHTpOCTpEMUTENBHOEYCKOPEHHUE.
KunemarnkaaOCcoII0OTHO TBEpAOroTena
Tema 1.2.3akonbl Mexanuku HeroTona*
7-8 Macca. Cua. OcHoBHas 3amaya nuHamukdn. Cuima. Macca. 2 YP
3axkoHbl HproToHA. 3akoHbl MexaHukd HproToHa
3aKOH BCEMUPHOTO Cunel ynpyroctu. Cuia BCEMUPHOTO TATOTEHUS.
TaroreHus. Cumsl B 3akoH  BcemMupHOro  tsaroreHus.  Ilepsas
MEXaHHKE. KOCMHUYECKasi CKOpOCThb. JIBHkeHHE IIaHeT u
manbix Ten ConHeuHoi cuctemsl. Cuisl B
npupone. Cuna tsxkectn HeecomocTbCuiibl
TPEHMUSL.
Tema 1.3.3aKkoHbI cOXpaHEeHHS B MeXaHHKe
3aKOH COXpaHEHUS Wmnynec  Tema.  HWmnynsc  cuibl.  3akoH 2 YP
9-10 uMmmynsca. Pabora COXpaHCHHS MMITYJIbCa. PEakTUBHOE IBMKCHUE.

CcHJIbl. MOITHOCTb.
DOHeprus. 3aKoH
COXpaHEHUS
MeXaHUIeCKOH
SHEPIUH.

Mexanunueckass pabota W MouHOCTh Pabora
CUJIBI TSKECTH 154 CUJIBI YIIPYT'OCTH.
KoncepBaruBuble cuibl. [IpumeHeHne 3aKOHOB
COXpaHCHUA. Kunernueckas OHEPTIU.
[ToreHunanbHass SHeprus. 3aKOH COXpPaHEHUs
MEXaHWYECKOM »JHEpPruH. 3HAYEHHUE 3aKOHOB
COXpaHEHHMsT B MEXaHMKE TIIpU OCBOEHHUU
crenanbHocTr 18.02.051Tpon3Bo1cTBO

TYTOIUIABKMX HEMETAIJIMYECKMX M CHIIMKATHBIX
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\ MaTepUaJIOB U U3JIEIUH

Pasnea 2.0CHOBBI MOJIEKYJISAPHOU ®W3UKHA U TEPMOJIUHAMMKHA

Tema 2.1.0CHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TeOpHH

11-12 | OcHoBHbIe OJOXKeHU | OCHOBHBIE 10JIOXKEHHUS MOJIEKYJIIPHO- 2 J OK 01
MKT. OcHoBHOE KMHETHYeCKol  Teopuu.Pazmeppl u  Macca OK 02
ypaBHeHue MKT rasos. | Monekyn u aTOMOB. bpoyHoBckoe OK 03

nBwkeHne.CTpoeHrne ra3000pas3HbIX, JKHIKUX H OK 04
TBepAbIX Ten MpeanwHblil ra3. JlaBineHue rasa. OK 05
OcHoBHOE ypaBHEHUE MOJIEKYJIIPHO- OK 06
KMHETUYECKOW TEOpUU T'a30B. OK 07

13-14 | Temnepatypa.l'azoBeie | TemnepaTypa u ee U3MEpPEHHUE. 2 yP
3akoHbl.CkopocTuABIOK | TepMoauHaMuueckas — IIKaja  TEMIIEpaTypbl.
SHUSMOJIEKYJIMUXU3Mep | AOCOMIOTHBIN HyJb TeMIeparypsl. TemmnepaTtypa
eHue 3Be3/. YpPaBHEHUE COCTOSHUSI MJICAIbHOIO Trasa

Monsiprass razoBas mnoctosHHas. Ckopoctu
JBUKEHUSI MOJIEKYJI U MX u3MepeHue. ['azoBbie
3aKOHbI. M30mponecchl 1 UX IpUMEHEHHUE.

15-16 | JIP1 N3yueHne n3006apHOro nporecca» 2 I13
Jlabopamopnas
paboma Nel

Tema 2.2.0CHOBBI TEPMOJIMHAMHKH

17-18 | BHyTpeHHSss SHEPTHS. BHyTpeHHsss oSHeprus cucremsl. BHyTpeHH:A 2 J
Paooma u mennoma. SHEprus uaeasbHoro raza. Pabora u teriora kak
IIepBoe u BTOpOE dopMbl mepenaun  dHEpruu. TenIoeMKoCTb.

Hayaia VYnenbHasg TemoeMKOCTh. KOaM4ecTBO TEMIOTHI.
TEPMOJIUHAMUKHU. VYpaBHenue tersoBoro 6ananca. [lepsoe Hauano
TepMOIMHAMHKH. AnmabaTHbIN mporecc. Bropoe
Hayajo TepMoauHamMuku. OxpaHa npupozsl
Tema 2.3. CBolicTBa IapOB, JKUAKOCTEeH U TBEPAbIX TeJ
19-20 | Mcnapenne u 2 113
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KOH/eHCcalHu.
BaaxknocTs Bo3ayxa.
JIP 2

JIaboparopHast pabota
No 2 «M3mepenue
BJIQYKHOCTH BO3/IyXa»

21-22 | KonurpoJbHasi pagoTa I13
Nel
no pasaeiay «OCHOBBI
MOJIEKYJISIPHOM
(pusuka n
TEPMOJIMHAMMKID)
Pa3nes 3 DuekTpoagnHaMuKa
Tema 3.1.21ekTpHYeCKOE N0JIE
23-24 | 3akon coxpanenusn DIIEeKTPUUYECKHE 3apsibl. DneMeHTapHBII J OK 01
3apaoa. 3akon Kynona | >neKTpudeckuili  3apsn. 3aKOH  COXpaHEHUS OK 02
DNeKTprUYECcKoe moJie. 3apsina.  3axkoH  Kynona.  Dnekrpuyeckas OK 03
HanpsxeHHOCTD IIOCTOSIHHAS. DNEKTpUUYECKOE ToJIe. OK 04
3NeKTpUYecKoro nois. | HanpsokeHHOCTH AIEKTPUIECKOTO TIOJISI. OK 05
ITpuHIUII CynEpIIO3UIIUH OJIEN OK 06
25-26 | dnexmpoemkocme. ONEeKTPOEMKOCTb. ETUHUIBI  3IIEKTPOEMKOCTH. J OK 07
Konnencaropsl. Konnencaropsl. CoenquHeHne KOHIEHCATOPOB B
Oarapero. DHeprus 3apsLKEHHOTO KOHAEHCATOopa.
OHeprust snexkTpudeckoro mnonsd. Ilpumenenue
KOHJIEHCAaTOPOB
Tema 3.2. 3aKOHBI NOCTOAHHOIO TOKA*
27-28 | DNEKTpUUYECKUH TOK. YcnoBsus, HEOOXOOMMEIE I BO3ZHUKHOBEHUS WU VP

Cuia Toka. 3akon Oma
JUTSl y9acTKa [ETIH.

NoJJIepKaHusl ~ dJIeKTpuueckoro Toka. Cuia
TOKau IJIOTHOCTh TOKA. 3akoH OMa JJ1sl ydacTka
LIETTH. 3aBHCHUMOCTD AIEKTPUIECKOTO
COHpOTHBJ’IeHI/ISI oT MaTepI/Iana, JJIMHBI nu
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IUIOIIAAN TIOTIEPEYHOTO CEYCHHUsSI IMPOBOIHUKA.
3aBUCHMOCTh JJIEKTPUYECKOTO COMPOTUBIICHUS
NPOBOTHUKOB OT TeMIiepaTypbl. TeMrnepaTypHbIit
KOX((UITUEHT COMTPOTUBIICHUS.
CBepXITpOBOIMMOCTh

29-30 | Dnexmpoosusrcywmascu | DNEKTPOABIKYILAS CHJIa HICTOYHUKA TOKA. 3aKOH YP
aaucmounukamoxka.3a | Oma  nna  nonHot  unenu.  CoenuHeHue
KoHOMaO01an0IHoNUYen | NICTOYHUKOB AJICKTPUYECKON SHEPTUH B OaTapero
u.
31-32 | Ilapannenvhoe u Onektpuueckue  uenu. [lapamnensHoe U YP
nocneoogamenbHoe [OCJIEZIOBATENbHOE COEAMHEHHUE IPOBOJIHUKOB.
coeouneHue PaGora © MOIIHOCTP TOCTOSSHHOTO  TOKA.
HPOBOOHUKOE. TennoBoe neiictBue Toka. 3akoH Jxoyns—
Pabomaumownocmon | Jlenna.
0CMOAHHO20MOKA.33aKO0
H [[xoyna-Jlenna
33-34 | JIP 3 I13
JlabopaTopHas pabota
Ne3 «Onpenenenne
3/1C u BHYTpPEHHETO
COIIPOTHBIICHUS
HCTOYHUKA TOKa.
Tema 3.3. DiileKTprYecKHil TOK B
Pa3JMYHBIX Cpeaax
35-36 | DnexkTpuuecKkuil TOK B | DNeKTpUUeCKUi  TOK B MeTaljax, B J
MeTaJllax, 3JIEKTPOJIUTAX. Inekmponus3. 3axkon
JJIEKTPOJINTAX, Fa3ax U | anekmponusza Dapadesn. IneKmpoxumuiecKuil
BaKyyMme. IKeusanenm. Buoel  2azoevix  paszpaoos.
TepmoanekTponHas smuccus. [lnazma
37-38 | DnekTpuYecKuil TOK B | DIEKTPUYECKUH TOK B  TOJYIPOBOIAHHUKAX. YP

TOJIYITPOBOAHUKAX.

CoOcTBeHHas M MpHUMEcHass MPOBOJUMOCTH. P-n
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[TonynpoBoAHUKOBBIE
pUOOPHI.

MEPEXO/I.

[TonynpoBOTHUKOBBIE TPHOOPHI

[IpumeHeHrne  MOJYNPOBOJHUKOB.

Tema 3.4. MaruutHoe moJje *

39-40 | MarauTtHoe moJe. Bekrop UHAYKIMA ~ MarHuTHOTO HOJISL. 2 YP
3akon Amrnepa. Cuna Hanpspkennocts MaruutHoro mnosist. JleicTBue
JlopeHna. MarHuTHple | MATHUTHOIO ~ MOJSA  HAa  INPAMOJIMHEHHBIN
CBOMCTBA BEILIECTBA IIPOBOJIHUK C TOKOM. B3amMopeicTBuE TOKOB.
Cuna Awmmepa. Ilpumenenue cuibl Awmmepa.
MarauTtHblii TIOTOK. PaboTta mo mepemerieHuro
MPOBOJIHUKA C TOKOM B MAarHUTHOM IIOJIE.
JleficTBUe MarHUTHOrO MOJs HA JBMXKYUIUICS
sapsin. Cwna  Jlopenna. I[lpumenenue cuibl
Jlopenna. OmnpeneneHue yaenabHOTO  3apsija.
MarauTHble CBOWCTBA BeEIIECTBA. MarHuTHas
npoHuniaeMoctb. CoJIHEYHass aKTUBHOCTb M €€
BIIMsIHUE HA 3eMiri0. MaruuTHbie Oypu
Tema 3.5 DileKTpOMArHUTHAA HHAYKIMS
41-42 | SIBnenue SBnenue AJIEKTPOMAarHUTHOU UHAYKLUH. 2 VP
3JIEKTPOMATHUTHOMN [IpaBuno Jlenma. 3akOoH 3IEKTPOMArHUTHOM
WHIYKIHH. uHAyKuuu. Buxpesoe anekrpuueckoe nosue. IC
CamouHyKuust WHAYKIMA B JBWXKYIIMXCS  IPOBOJHUKAX.
DHeprusi MarHuTHOTO SlBnenne  camouHayKuuu.  MIHIYKTUBHOCTD.
TOJIst DHeprusi MarHuTHOTO MOJIsl TOKA.
43-44 | KonTposbHas padoTa 2 I13
Ne2
1o pasaeJry
«JIEKTPOTUHAMHUKA)
Pasznen 4 KOJIEBAHUSA U BOJIHBI
Tema 4.1. Mexanuveckne KoJie0aHUs U BOJHbI*
45-46 | KonebarenpHoE KonebarenbHoe  nBwkenwe. ['apMOHUYECKHE 2 JI OK 01
IIBIKCHHUE. Ko1e0aHusl. CBo0OomHbIE MeXaHUYeCKHe OK 02
["apmoHnUeckue koneOanusi.  [lpeBpamieHue  SHeprum  npu OK 04
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Koje0aHusl.
ITonepeunsie u
MIPOJIOJILHBIE BOJIHBI.
3BYKOBBIE BOJIHBI

KOJIe0aTeIbHOM JIIBIOKEHUU. CBoOogHbIE
3aTyxarolue MEXaHUYECKHE KoJeOaHusl.
MaremaTuueckuit MAasITHUK. [Ipy>XuHHBIN
MasITHUK. Boinyxnennsie MEXaHUYECKUE
KoJIeOaHMsI. Pezonanc.Ilonepeunsie u
MPOJIOJIbHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBIL.
3BYKOBBIE  BOJIHBI.  YJBTPa3ByK U  €ro
MIPUMEHEHUE

OK 05
OK 06
OK 07
K 1.1
IIK 1.2
K 1.3
I1IK 2.2
K 2.2

Tema 4.2. DiIeKTPOMArHUTHBIE KO0JIEOAHUS U BOJHBI

47-48 | CBoOOmHBIE CB0OOIHBIE  3JEKTPOMArHUTHBIC  KOJICOAHUS. 2
AIEKTPOMATrHUTHBIC [IpeBpamenne 2HEpruM B KoJeOaTEITBHOM
KoseOaHus koHType. @Dopmyna Tomcona. 3aryxaroiue
IlepeMeHHBIN TOK. JJIEKTpOMarHuTHele  Kojebanuda. ['enepaTtop
I'enepatop HE3aTyXaIoUUX 3JEKTPOMArHUTHBIX KOJIEOAHUU.
MIEPEeMEHHOTO TOKA. BeiHyKIeHHBIE — DJIEKTPUYECKHE  KOJCOaHUS.

Ilepemennwtii mok. 1'eHepaTop TNEPEMEHHOTO
TOKA. EmkocTHOE u WHIYKTHBHOE
COTPOTUBIICHUSI TIEPEMEHHOTO TOKa. AKTHBHOE
conpoTuBiieHrne. 3akoH OMa Ist AJIEKTPUUECKON
[eNnu MepeMeHHOro Toka. PaboTra M MONIHOCTH
MEPEMEHHOTO TOKa. Pe30HaHC B 3JEKTpUUYECKON
1eMu.

49-50 | TpauchopMaTopsl. Tpanchopmaropbl. TOKH BBICOKOW YacTOTHI. 2
[Tonyuenue, nepeqaua | [lomydyenue, mepemaua ©  pacmpeeseHue
U pacmpeeneHue DIIEKTPOIHEPTHH
AIEKTPOIHEPTHH

51-52 | DnekTpoMarHuTHBIC DJeKTPOMAarHuTHOE TOJi€ Kak OCOOBIH BHI 2
BOJIHBI. PainocBsi3b. MaTepuu. DJIEKTPOMarHuTHbIe BOJIHBL. CBOMCTBa
[Tpumenenue AJIEKTPOMArHUTHBIX BOJH. Bubparop [I'epma.
ANEKTPOMATrHUTHBIX OTKpBITHII Kose0aTeNbHbII KOHTYP.

BOJIH Nzo6perenue paauo A.C. [Tonossim. TlonsiTue 0
pPaIMOCBSI3H. [puaImn pPaIMOCBSI3H.
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‘ HpI/IMeHeHI/Ie OJICKTPOMAardiMTHBIX BOJIH

Pa3zgea 5 OIITUKA

Tema 5.1 Ilpupona cBera

53-54 | Ckopoctb Toueunblii  ucToyHMK  cBeta.  CKOPOCTh J OK 01
pacrnpocTpaHeHUs pacrpocTpaHEeHHs] CBETa.3aKOHbI OTPAKECHUS U OK 02
cBeTa. 3aKOHbI npenomiieHuss cBera. ColHEYHbIE U JIyHHBIE OK 04
OTpAXKECHUS U 3atMenus.  [lpunmun  Troiirenca.  IlonHoe OK 05
MPEJTOMJIEHHUS CBETA. oTpaxkeHue.OCBeIEHHOCTD. 3aKOoHBI
oceenieHHoctu. Cuila cBera.
55-56 | JIunsel. [TocTtpoeHue Jlunzel. [locTtpoeHne u300pakeHUs B JIMH3AX. YP
n300pakeHus B TMH3ax. | PopMysa TOHKOH JMH3bL. YBEIUYEHHUE JIMH3BI.
OnTuueckue nmpubopsl. | ['ma3 kak omnruueckas cucrema. Onruyeckue
npubopsl. Teneckomnsl.
57-58 | JIP 4 I13
JlaGopaTopHas pabota
Ne4 «Omnpenenenue
nokaszaTess
MIPEJIOMJICHUS CTEKIIA»
Tema 5.2 BosiHOBBIE CBOICTBA CBeTa
59-60 | Uutepdepenums, Wntepdepenius CBETa. KorepenTHoCcTh J OK 01
nudpaxus, cBeToBBIX Jydeil. MHTepdepeHuuss B TOHKHX OK 02
qucrepcus, wieHkax. Konpna Herotona. McnonbszoBanue OK 04
MOJISIpU3anusl CBETA. uHTep(epeHI B HayKe U TexHuke. [{udppaxmus OK 05
Bunel criektpos. cBeta. Jludpakuus Ha IIeTM B MapalieNbHBIX OK 07
nyyax. Judpakunonnas pemerka. [Tonspuzanus
nonepeuyHblx  BoiH.  [lomspuzanus  cBera.
[BoniHoe  mydenpenomuieHue.  Ilomsipompel.
Hucnepcuss cBera. Buaesl usnyuyeHuil. Buasl
crekTpoB. Cnektpel HcmyckaHus. CHekTpsl
HOTJIOUICHMS. CriekTpanbHbIi aHaJIN3.
CriekTpajibHbIe KJIacChl 3BE3/1.
61-62 | JIP 5 I13
Jlabopamopnas
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paboma NeS
Ornpenenenue JUIMHbBI
CBETOBOI BOJIHBI C

MTOMOIIIBIO
T paKIMOHHON
peneTku
63-64 | KourpoabHasi pagora 2 I13
Ne3
no pasaeay «Onruka»
Pa3znes 6 KBAHTOBAS ®U3UKA
Tema 6.1. KBanTOBasi onTuka
65-66 | ®oronsl. JlaBneHue KBantoBass rumore3a Ilmanka. TemioBoe 2 VP OK 01
cBeTa. BHemHuii u uznydyenue. KopnyckysasipHO-BOJIHOBOM JTyalTu3M. OK 02
BHYTPEHHUI ®otonbl. ['unore3a ne bpoiins o0 BOIHOBBIX OK 03
dotorddexr. CBOMCTBax YJaCTHIL. JlaBnenue cBeTa. OK 04
XUMHAYECKOE JIICUCTBHE CBeTa. OnBITH OK 05
[1.H. JIlebenesa u H.W. BaBmioBa. ®otoaddexr. OK 06
VYpaBHenue OifHmTeiiHa ana  ¢dorodddekra. OK 07
Bueunuit (boTOorNEeKTpUYECKUIT 3¢ dexKT.
BHyTpennui doroaddexr. Tumnbl
¢dorornemenToB. [Ipumenenne poroaddexra
Tema 6.2. du3uka aToMa ¥ AaTOMHOI0 siApa
67-68 | SAnepuas monenb Pa3Butre B3rIsS0B HAa CTPOEHHUE BELIECTBA. 2 JI
aToMma. Monenu CTPOCHUS aTOMHOTO spa.
Monens atoma 3aKOHOMEPHOCTH B aTOMHBIX  CIEKTpax
Bozopoaa o H.bopy. Bojopoaa. SfnepHas wmonenb aroma. ONbITHI
KBanToBbIE 2. Pesepdopna. Moxaens atoma Bomopoaa mo H.
reaepatopsl. Ctpoenue | bopy. KBantoBsie nmocrynarsl bopa. Jlazepeot.
aTOMHOTO sjIpa
69-70 | PaguoakTHBHOCTE. PagnoakTHBHOCTE. 3aKOH  PaguoOaKTHUBHOIO 2 VP
CrniocoObl HAOMIOIGHUST | pacmaja. PannoakTuBHBIC MIpeBpaICHUS.
U pETHCTpaln CnocoObl  HAOMIOJIEHUST U PErucTpaluu
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3apsKEHHBIX YaCTHULL.
S nepHble peakuuu.
TepMmosiiepHbIi CUHTE3
SnepHas sHepreTuka.
[Tonyuenue
PaINOAKTUBHBIX
M30TOINOB U UX
MIPUMEHEHHE

3apsDKCHHBIX YacTHll. CTpOEHHE aTOMHOIO sIpa.
Jedext macchl, SHEPTHs CBS3U U YCTOMYMBOCTH
ATOMHBIX a1ep. SAnepHeie peakuuu.
VipasiseMas LenHas peakuus. TepMosaepHbIi
CHUHTE3. SlepHas sHepreTuka.JHEPreTUYeCKuid
BBIXOJl sJEpHBbIX peakuui. MckyccrBeHHas
paniMoOaKTUBHOCTb. JleneHne TSOKENbIX —saep.
IlenHas snepHas peakums. SInepHbId peakTop..
Oneprusa 3Be3n. [lomydyeHne paauOaKTUBHBIX
MU30TOIIOB M HUX IpUMEHEHHe. buonornueckoe
JeicTBHE pazvoaKTUBHBIX U3JIy4EeHU .
DJIeMEHTapHBIC YaCTULIBI

Pazgesn 7 9BOJIIONMS BCEJIEHHOM

Tema 7.1. Ctpoenue Co/iHEeYHOM CHCTEMBI

71-72 | ConHednas cucrema: Conneynast cucrema. llmanersl, HX BUIUMOE 2 JI OK 01
IJIAHEThI U MaJIble TeJa, | ABM>KEHHE. Manble Tejaa COJIHEYHOW CHUCTEMBI. OK 02
cuctema 3emsisi—JIlyna | Cucrema 3emns—Jlyna. Comnne. ConHeuyHas OK 03

aKTUBHOCTb. VIcTouHuk sHeprun CoyHLIA U 3BE3] OK 04
OK 05
OK 06
OK 07
Tema 7.2. DBosronus 38e3a. 'mnoresa npoucxoxaenusi ComHe4HOM CHCTEMBbI

73-74 | Ctpoenue u 5Bomonnsl | 3BE31bI, WX  OCHOBHBIE  XapaKTEPHCTHUKH. 2 J
ConHua u 3B€371. CoBpemeHHbIE IIPEJICTaBICHHUS 0
3BE3/1bl U UCTOYHUKU npoucxoxaeHuu u somonuu CosHua U 3BE3N.

HX DHEPIuu. Oranel ku3HU 3BE3A. Mieunsiii Ilyte — nHama
lNamakTuka. lNanaktuka. Tunel ranaktuk. Paguoranaktuku u
KBasapbl. Beenennasa. Pacmmpenue BceeneHHOM.
3akon XaO6na. Teopuss bonbmioro B3pbIBa.
MacmtaOHas CTpPYKTypa Bcenennoi.
MeraranakTuka
75-76 | JIP 6 2 113
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Jlabopamopnas
paboma Ne6. N3yuyenue
KapThl 3BE3]JHOTO HeOa

77-78 | InddepeHuupoBanH

113
blii 3a4eT
Bcero Bo 78
B3aUMOJICHCTBUU
C
MIpeno/iaBaTesieM
JI — mexknusa
Yp — ypok
I13 — mpakTrYeckoe 3aHATHE
Cp CaMOCTOSATENbHAS

pabora
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YcioBus peasiM3andy NporpaMMbl y4eGHOT0 IpejMeTa
Peanuzarust mporpamMmel peameTa TpeOyeT HaTnuus yaeOHoro kabunera pu3nku

OobopynoBanue y4eOHOTr0 KaOuHeTa:
— pabodee MECTO MPETNOAaBaTENs;
— TI0Ca/I0YHBIE MECTa MO Koym4yecTBy oOyuatonmxcs - 15 mapt (30 mecr);
— mkad ¢ yueOHOU uTEpaTypoit

1.ITpubGopsl 0011IeTO HA3HAUCHUS

armapar NpoOeKIMOHHbBINA JEMOHCTPALIMOHHBIA — 2 TIT.
BeinpsimMutens BYII-2 — 1 mT.

BoipsiMutens BYII-2 M-1 mr.

raJIbBAaHOMETP YyBCTBUTEIbHBIN-1 1IT.

uctoyHuk nutanus UITIM — 1 mT.

KOMIUICKT 3JiekTpocHa0xkenus KOdD-10 — 1 mr.
ocuusuiorpad 3JIeKTPOHHBIN y4eOHbIH —2 mIT.
OCBETHUTEJb JIJIs TEHEBOT'O MPOCIIMPOBAHMS — | IIIT.
aBoMeTp — | mit.

YCTaHOBKA yJIbTPa3ByKOBas — | IIT.

BoJibT™METp Ha 250 B — 1 mmT.

ycwmrenb YHU-3 — 2 mr.

2./lemoHCcTpaliioHHOE 000pyAOBaHUE

O6apometp — anepou — 1 1mT.

KOHJICHCATOP JEMOHCTPAlMOHHBIN- 2 IIT.

MaHOMETP OTKPBITHIN I€MOHCTPAIIMOHHBIN- 6 IIIT.
Habop Ten paBHOTrO 00bEMA -14 mIT.

BOJIHOBasl MalivHa-1 mr.

ncuxpomerp — 1 mr.

nuHamoMeTp npoekiuonHblid AITH — 3 mT.

aMIIEpMETp € raJIbBAHOMETPOM — | mmT.

Oarapesi KOHJIEHCATOPOB -2 IIT.

BOJIBTMETP C FaJIbBAHOMETPOM -2 IIIT.

KOHJIEHCATOP MePEMEHHON EMKOCTH- 2 IIIT.

KaTyIlKa JUIsl IEMOHCTPAllMy MarHUTHOTO IOJI TOKa — 3 IIT.
Habop « Peoctater» - 1 miT.

Habop 1o AeKTponu3y — 1 mr.

npeoOpa3zoBaTeiib BHICOKOBOIBTHBIN «Pa3psim-1» - 1 mT.
npubop JUIst JeMOHCTpalmu npasuia Jlenna — 1 mr.
puOop /ISl IEMOHCTPALMK CIIEKTPOB JEKTPUUYECKOTO Mo — 1 mT.
TpaHchopMaTop yYHUBEPCATIbHBIN — 2 HIT.

LITAaTUB W30JUPYIOIIHNA — 6 IIT.

NMEKTPOMETP C MPUHAIJIEKHOCTAMHU — 9 IIT.

KaMmepa /17151 HaOIoJeHHs clieioB anb(a-yacTul] — 2 mT.
KOMIUIEKT 10 ¢hoTodddekTy — 7 mT.

HaOop JMH3 U 3epKai — | mrT.

Habop 1o Audpakuu ¥ HHTEpPEepeHIUn — 2 MIT.

Ha0op 1O NoJsipu3aluy cBeta — 1 mrT.

Habop AM(pPaKIMOHHBIX PEMETOK — | mIT.

OCBETHUTENH YIbTPApUOIECTOBBIN — 1 1IT.

IIpU3Ma MPSMOIo 3peHMs] — 2 HIT.



puoOp TS U3yICHHSI 3aKOHOB ONTHKHU — 6 IIT.
METPOHOM -1 mIT.

BATTMETpP JEMOHCTPALIMOHHBIN - 2 HIT.
MHUKPOMAHOMETpP Y4EOHBIH — 2 IIT.

MO/IeJIb MApOBOM MaIIMHBI — | 1IT.

MOJIEJIb IBUraTelsl BHYTPEHHEr0 CrOpaHus -2 IIT.
HaJIMBHBIE JIMH3BI — 4 IIT.

KaMepTOHBI C MOJIOTOYKAaMU — 7 IIIT.

3.JIaboparopHoe 000pyIOBaHHE:

amIiepMeTp JabopaTOpHBIN « y4eOHBIN» - 17 mT.

BOJIETMETP J1a0OpaTOpHBIA «y4eOHbIIN» Ha 4B - 15 miT.
BOJIBTMETP J1a0bOpaTOpHBIN «y4eOHbIN» Ha 6B - 24 mT.
BOJIETMETP J1a0OpaTOpHBIA «y4eOHbIN» Ha 7,5B - 2 mT.

BOJIbTMETP J1a00paToOpHBIi «yueOHbIi» Ha 250B - 2 miT.

nuHamoMeTp yueOHbii 4 H — 7 .

HCTOYHHUK IuTaHus Ha 4,5 B— 9 mr.

WCTOYHHUKHU NUTaHusg — Ha 42 B — 15 .
KaJOpuMeTp — 7 IIT.

KaTyllKa UHIYKTUBHOCTU — 1 1IT.

KJIOY 3aMbIKaHUs — 23 WT.

KOMIUIEKT IPOBOJOB — 7 IIT.

HaOOp rpy30B Mo MexaHuke — 11 mr.
pe3ucropsl — 18 miT.

puOOp JUIsl U3y4EHUs ra30BbIX 3aKOHOB — 4 IIIT.
tepmoMeTp aaboparopubiii oT 00C 10 500C — 7 mir.
TpaHchopmaTop 1a00paTOPHBIN — 7 IIT.
MUJUIHAMIIEPMETP YUEeOHBIHN — 5 mT.

Habop U3 ABYX MPOBOJIOB — 6 INT.

Mar"uThl 1yroo0pasHeie — 17 mr.

— MarHuT I0JIOCOBOM — 7 IIT.

— DJIEKTPUYECKHUE JaMIIbl Ha TTOACTaBKax — 20 1miT.
— peoctaThl JJabopaTtopHble Ha 6 OM. — 11 mT.

— Opycku aepeBsiHHbIE — 12 mmT.

— CIIEKTPOCKOIIBI — 2 IIIT.

— TeHepaTop WKOIbHBINA «CrekTp-1» - 3 mT.
4.TexHHUYeCKHE CpeACTBA O0YUECHUS:

KOMITbOTEP- 1 mIT.
MYJIBTUMEAUIHBIN IPOeKTOp — 1 1T.
MHTEpaKTUBHAs JOCKa — 1 miT.
IIpUHTEp-CKaHep — 1 wmT.

Nudopmanuonnoe odecnevyeHue

OcHoBHas1 JiuTEepaTypa

Mskumes, I'. 5., Byxosues, b. b., Cotckuit, H. H. / ITox pen. [Tapdentrenoit H. A. ®usnka.

VYuebnuk mis 10 k1. — M.: U3narensctBo «IIpocBemenuey, 2019. — 416 c.

Mskuies, I'. §., Byxosues, b. b., Hapyrun, B.M. / Ilox pen. [Tapdentrenoit H. A. ®usnka.

YueOuuk mist 11 k1. — M.: M3garensctBo «lIpocsemenney, 2019. — 399 c.

JlonosHUTeIbLHAS JUTEpPaTypa

Jmutpuesa, B. @. ®dusuka ans npodeccuit 1 cnennarbHOCTeH TEXHUIECKOTO MPOQUIIS:
y4eOHHUK JUIs 00pa30BaTENbHBIX YUPEKACHNN HAYAJIBHOTO U CPEIHEro NMPo(hecCHOHAIBHOTO

obpaszoBanus / B. ®@. JImutpueBa. — 2-¢ uz., crep. — M.: I3garenbckuil HEHTP «AKaIeMusy,

2019. - 448 c.

36



JAunakTudyeckne nocoous U CNpaBoYHbIE U3TAHUS
1. byxaposa I'.J]. MonekynsipHas (pu3uka u TepMOAMHAMHUKA. MeTOIMKa PEToIaBaHMsl.
Yuebnoe nocobue st CI10. DBC FOpaidr.
2. Imutpuena B.®D. ®usuka myist npodeccuii U CrienuaaibHOCTEH TEXHUUECKOTO MPOQUIIs:
KonTtpomnbHble MaTepuasl: yaed.mocodue st 00pa3oBaTeIbHBIX YUPEKACHUH Had. Cpel.
[Ipod.obpazoBanus.- M.: U3natensckuii neHTp «Akamemus», 2012.- 112 c.
3. Imutpuena B.®. ®uzuka 11 mpodeccrii U CHeUaTbHOCTeH TEXHUYECKOTO MPOQIIIS.
COopHuK 3a/1a4: yaeOHOE TTOCOOue I 00pa30BaTEIbHBIX YUPESIKICHUH HaU. CPE/I.
[Tpod.obpazoBanus.- M.: Uznatensckuiil neHTp «Akagemus», 2012.- 256 c.
4. Tpodumona T.U. ®usuka s npodeccuii U CrernuaiIbHOCTeH TEXHUUECKOTO MPOQHIIs.
COopHuk 3a1a4: yaeOHOe mocoOue st 00pa30BaTeNbHBIX YUPEKACHUNA HAY. CPE/I.
[Ipod.ob6pazoBanus.- M.: M3natenbckuii meHTp «Akagemus», 2012.- 288 c.
5.Kabapauu O.®. ®uznka: CripaBovYHbIE MaTePHAIIBI: YIEOHBIE TOCOOUS IS yUalIuXcs. — 3-€
u3a.- M.: IIpocsemenue, 2005. — 367 c.

DJIeKTPOHHBIE 00pa30BaTeJIbHbIC PeCyPChl

1. EnunHas koiutekius mudpoBbIX 00pa3oBaTeabHBIX pecypcoB. — Pesxum gocryma: http://school-
collection.edu.ru/catalog/pupil/?subject=30 (nara odparenus: 29.08.2022);

2. KM-mkomna. — Pexxum mocryna: http://www.km-school.ru/(nata obpamienus: 29.08.2022);
3. OrtkpsiTas pusuka. — Pexxum pocrymna: http://www.physics.ru/courses/
op25part2/design/index.htm (nata o6pamenus: 29.08.2022);

4. TIInarpopma SIKnacc — Pexum nocryma: http://www. yaklass.ru /(nata oOpaienus:
29.08.2022);

5. Poccwuiickast anekTpoHHast mkosa — Pesxxum mocryma: http://www.resh.edu.ru/ (nata
obpamenus: 29.08.2022);

DJIeKTPOHHBbIe HHPOPMaLIMOHHbIE PecypChl
l.®usmka.ru. — Pexxum nocryma: http://www.fizika.ru (mara oOpateHus:
29.08.2022);
2.OUIIU (BITP 11 xnacc) — Pexxum nocryma: http://www.fipi.ru /(nara odpamenus: 29.08.2022);
OneKkTpoHHbINH yueOHuK — Pexxum nocryna: http://www.physbook.ru/(nara obGparenusi:
29.08.2022
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KoHTpoJ1b ¥ OLleHKa pe3y/IbTATOB 0CBOEHUS Y4eOHOro npeJjMeTa
KoHTpoib 1 OlleHKa pe3ylbTaTOB OCBOSHUSI yU4eOHOTO MpeaMeTa MPOBOTUTCS B PaMKax
TEKYIIEH U MPOMEKYTOUHOU aTTECTAIlUH.
Tekymiass arrectanusi MNPOBOAMUTCS HA YYEOHBIX 3aHATUAX B COOTBETCTBUU C
TEMaTHYECKHUM IIJIAHOM U TEXHOJIOTMYECKUMHU KapTaMH 3aHITHA.

IIpomexxyrounas

arrecranusi

MPOBOJUTCS

C 11(SA18:Y10)

KOHTPOJIS

OCBOCHM00YYaIOIMMUCA3AIIIAHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS Y4€OHOI0 IIpeaMeETa.
[Topsnok mpoBeneHUs TEKylled M HNPOMEXKYTOYHOW aTTECTALMU  OIIPEAEIAeTCs

OLCHOYHBIMHU CPpCACTBAMMU.

Oob6masi/mpodeccnoHabHasA
KOMIIeTEeHIUs

Pa3zgen/Tema

Tun
MepOonpHUATHI

OICHOYHbIX

OK 01. BsiOupars crnocoObl
pelIeHus 3ajga4
npoECCUOHATILHON JeSITeIbHOCTH

Pazgen 1. Temsnr 1.1., 1.2,
1.3
Pazgen 2. Temur 2.1., 2.2.,

OPUMEHUTEIBHO K  Pa3IuuHbIM | 2.3.
KOHTEKCTaM Pazgen 3. Temur 3.1., 3.2.,
3.3.,34., 35
Paznen 4. Temer 4.1., 4.2.
Pasmen 5. Temsr 5.1., 5.2.,
5.3.
Paznen 6. Temnr 6.1., 6.2.
OK 02. Ucnonws3oBats | Pazgen 1. Temsr 1.1., 1.2,
COBpEMEHHBIC CpeicTBa Toucka, | 1.3
aHanausa u untepnperaunu | Pasnen 2. Temsr 2.1., 2.2,
uHpopManuu 1 MHPOpPMaIMOHHBIE | 2.3.
TEXHOJIOTMH 1 BeImonHeHus | Pasgen 3. Temwr 3.1., 3.2.,
3a/1a4 npodeccnonansHoi | 3.3.,
NeATEeILHOCTH 3.4., 3.5.
Pazgen 4. Temre1 4.1.,4.2.
Pazgen 5. Temur 5.1., 5.2.,
5.3.
Pazmen 6. Temrn1 6.1., 6.2.
OK 03. [TnanupoBath u | Pasmen 1. Temnr 1.1., 1.2,
peann30BbIBaTh cobctBennoe | 1.3

npodeccuoHanbHOE U JTUYHOCTHOE
pasBUTHE, MPEANPUHUMATEIBCKYIO

Paznen 2. Temnr 2.1., 2.2.,
2.3.

eITeIbHOCTD B | Pazmen 3. Temn! 3.1., 3.2.,
npodeccuoHaIbHON coepe, | 3.3,

HCIIOJIL30BaTh 3HAHUS mo | 3.4., 3.5.

(GUHAHCOBOW  TpaMOTHOCTH B

Pa3TMYHBIX KU3HEHHBIX

Curyanusx

OK 04. Oddextuno | Pazmen 1. Temsr 1.1., 1.2,

B3aUMOJEUCTBOBATh U pa60TaTB B
KOJIJICKTUBE 1 KOMaHIC

1.3

Pazgen 2. Temur 2.1., 2.2.,
2.3.

Pasnen 3. Temsr 3.1., 3.2.,
3.3,

3.4.,35.

- YCTHBIN OIIPOC;
(pOHTAIBHBIN OTIIPOC;
OIICHKA KOHTPOJILHBIX padoT;

HaOJIOZICHWE 32  XOJOM
BBITIOJTHCHUS
n1abopaTOpHBIX padoT;
OIICHKA BBITTOJIHECHHUSI

1abopaTOpHBIX padoT;
OIICHKA MPAKTUYECKUX padboT
(perieHusi  Ka4eCTBEHHBIX,
pacyeTHBIX,
npogeccuoHaIbHO
OpPUEHTUPOBAHHBIX 3a7a4);
OIICHKA TECTOBBIX 3aJaHMHIi;

HAOMIONEHHE 34  XOAOM
BBITIOJIHCHU A
VHIUBUIYaJIbHBIX
MIPOCKTOB 31 OIleHKa
BBITMIOJTHEHHBIX MTPOEKTOB;
BBIIIOJIHEHHE

9K3aMEHAlIMOHHBIX 3aJaHuH
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Paznen 4. Temr1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2.,
5.3.

Paznen 6. Temrr 6.1., 6.2.

OK 05. OcyiiecTBasiTh YCTHYIO U
INUCbMEHHYI0O KOMMYHHMKAIMIO Ha
rocy/1apCTBEHHOM A3BIKE
Poccniickoit @enepanuu ¢ yuerom
OCOOCHHOCTEH  COLMANBHOTO U
KYJIbTYPHOI'O KOHTEKCTA

Pazgenr 1. Temsr 1.1., 1.2,
1.3

Pazgen 2. Temur 2.1., 2.2.,
2.3.

Pazgen 3. Temnr 3.1., 3.2.,
3.3,

3.4.,3.5.

Paznen 4. Teme1 4.1., 4.2.
Pazgen 5. Temur 5.1., 5.2.,
5.3.

Paznen 6. Temnr 6.1., 6.2.

OK 07. CopelicTBOBaTh
COXPAHEHUIO OKPY>KAIOIIEH CpeIbl,
pecypcocOepeKeHUI0, MPUMCHSITH
3HaHUA 00 HM3MEHEHUM KJINMara,
IIPUHLMUIIBL OepeKIIMBOTO
MIPOU3BO/ICTBA, a3 dexTuBHO
JICHCTBOBATh B  YPE3BBIYANHBIX
CUTYaIUAX

Pazmen 1. Temmr 1.1., 1.2,
1.3

Pazgen 2. Temnr 2.1., 2.2.,
2.3.

Pazgen 3. Temnr 3.1., 3.2.,
3.3,

3.4., 3.5.

Paznen 4. Temr1 4.1., 4.2.
Paznen 6. Temrr 6.1., 6.2.
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