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JTUCITUTUTAH U TeIarOTUKH
[TpoToxon Ne5 ot 15.01.2024

3aBenytromuii kadenpoit baraprasuesa 3rosuib SI3mMaMOeTOBHA



1. OBLLIASI XAPAKTEPUCTUKA PABOYEI TIPOT'PAMMBI YUEBHOI
JNCIHATTJINHBI

VYI1.07 ®uszuka

(HaumeHosanUe OUCYUNTUHDL)

1.1. MecTo AMCUMIIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMBbI

Vyebuas agucuuiinaa YII.07 duszuka sBiasercs o0s3aTeIbHOM YacCThIO
obmeo6pazoBaTenbHoro mukia B coorBercTBun ®I'OC COO. Ocoboe 3HaUYeHUE
AUCHUIIIMHA UMEET IpU (POPMUPOBAHUM U pa3BUTUHM 00mux kommeTeHnui (OK),
npodeccuonanbHpx kKoMreteHui (1K) u mmanoctHeIX pe3ynbTaToB (JIP):

1. OK 04. DddexTrBHO B3aUMOCHCTBOBATh U Pab0TATh B KOJUICKTUBE U KOMAH/IE,

2. OK 01. BpiOupath crnoco0sl peuieHus 3aaad npopeccuoHalbHON AEATEIbHOCTH
IPUMEHUTENBHO K PA3JINYHBIM KOHTEKCTaM;

3. JIP.04 IlposBasiomuii U JEMOHCTPUPYIOUIMN YBaXE€HUE K JIOASIM Tpyla,
OCO3HAIIUN LIEHHOCTh COOCTBEHHOro Tpyaa. CTpeMsiuiics K GOpMUPOBAHUIO B
CEeTEeBOM cpejie JTUYHOCTHO M MPO(GECCUOHATBHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO

cienay.
4. JIP.14 Ctpemsimuiics K caM0o00pa30BaHUIO, CAMOCOBEPIIICHCTBOBAHUIO 1 TBOPUYECKON

peajn3alnuu.
1.2. I[e.m, ! IINTAHUPYEMBbBIC PE€3YyJabTAThbl OCBOCHUA NTUCHUIIJINHDBI

Lenu:

* (hopmupoBaHHe y 00yYarOIMUXCS YBEPEHHOCTH B IEHHOCTH O00Opa3oBaHWUS,
3HAYUMOCTU (GHU3UYECKUX 3HAHUM JJIsI COBPEMEHHOTO KBaJIU(PUIIMPOBAHHOTO
CHenuaincTa Mpu OCYIIECTBIECHUU €ro MpodecCUuOHANBHONU AESITENbHOCTH;

* popMHUpOBaHUE ECTECTBEHHO-HAYYHON IPaMOTHOCTH;

* OBJIaJICHUE CHIEUPUUECKON CUCTeMON (DU3NUYECKUX TMOHATUH, TEPMUHOJIOTHEN U
CHUMBOJIMKOM;

* OCBOCHHE OCHOBHBIX (PU3UYECKUX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEH;
* OBJIQJICHE OCHOBHBIMHU METOJIJaMU HAYYHOTO MMO3HAHUS MPUPOJIBI,

UCMOJIb3yEeMbIMU B (u3uKe (HaOJI0JIeHUuEe, ONMCAaHUE, U3MEPEHUE, BbIJIBUKECHUE



TUIIOTE3, IPOBEJICHUE SKCIIEPUMEHTA);

* OBJIAJICHUE YMEHHUAMH 00pabaThIBaTh JAHHBIE AKCIEPUMEHTA, OOBSICHSITH
MOJIy4YeHHBbIE PE3yJbTaThl, YCTAHABIUBATh 3aBUCUMOCTH MEXAy (U3UUYECKUMHU
BEJIMYMHAMHU B HAOJIIOJAaE€MOM SIBIICHUM, JI€JIATh BBIBOJIBI;

* dopMupOBaHUE yMEHHsA pemaTh (U3NUYECKUE 3aJadyd pa3HBIX YpOBHEH
CJI0KHOCTH;

* pa3BUTHE TMO3HABATEJIbHBIX MHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPUYECKHUX
crocoOHOCTe B mpolecce NpUuoOpeTeHUs 3HaHUW C UCMOJIb30BAHUEM Pa3IMYHBIX
MCTOYHUKOB MH(OPMAIIMHN U COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJIOTUH; YMEHUH B
paMKax pelieHust IPUPOIbl, TeUCTBUS POPMYITUPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO
NO3HUIMI0 N0 OTHOWIEHUIO K (pU3NYeCKOU MH(OPMALUH, MOJIYy4aeMOW U3 pa3HBIX
UCTOYHUKOB;

* BOCIIUTAHKUE YyBCTBA TOPJOCTH 32 POCCUUCKYIO (PH3NUECKYIO HAYKY.
3amaunt:

* IpuoOpeTeHrEe 3HaHUN 0 (PyH/IaMEHTAIbHBIX (PU3HMUYECKUX 3aKOHAX, JICKAIIUX B
OCHOBE COBPEMEHHOU (hU3NUECKON KapTUHBI MUPA, TPUHITUTIOB JEHCTBHS TEXHUYECKUX
YCTPOUCTB U MPOU3BOJCTBEHHBIX MPOIECCOB, O HanOOJee BaXXHBIX OTKPBHITUSIX B
ob6nactu (U3MKHU, OKA3ABIINX OMPEAEIAIONICe BIUSHUE HA PAa3BUTHE TCXHUKH U
TE€XHOJIOTUU;

¢ IMOHHMAaHHUC (bHBPI‘—IGCKOﬁ CYIIHOCTH HBJ’IGHHﬁ, NPpOABIAIOIIUXCA
HpOHSBOI{CTBGHHOﬁ ACATCIBbHOCTH,

* OCBOCHHME CIIOCOOOB MCIOJIb30BaHUA (PU3MUECKUX 3HAHUU ISl MPAKTUUECKUX U
npodeccuoHalbHbIX 3a7ay, OOBSICHEHUS SBJIEHUU MNPOU3BOJACTBEHHBIX U
TEXHOJIOTUYECKUX MPOLECCOB, NPUHUMIOB TEXHUYECKUX NPUOOPOB U YCTPOMCTB,
oOecrieueHus: 6€30MacHOCTU MPOU3BOJICTBA U OXPAHBI MPUPOJIBI;

* (hopMHUpOBaHHE YMEHUN pemiaTh y4eOHO-TIpaKTUYECKHUE 3a7auu (PU3UIECKOro
coziepkaHus ¢ yu€ToM nmpodhecCHOHATBHONM HAMIPaBIECHHOCTH;

* IpuOOpETEHNE OMbITA MMO3HAHUS U CAMOIIO3HAHUS, YMEHUNU CTABUTh 3aJlaull U
pemars npoosieMbl ¢ Y4ETOM NpohecCUOHATBHON HANPABIEHHOCTH;

* (popMHupoBaHKE YMEHHI MCKATh, AHATU3UPOBATh U 00pabaThiBaTh GU3UYECKYIO



uH(popMaIHio ¢ yuéToM npodeccuoHaIbHON HaNMpPaBIEeHHOCTH;

¢ MIOATrOTOBKA O6yanOIlII/IXC$I K yCIICITHOMY OCBOCHHIO AUCHUIIIIMH H MOI[yJ'IGfI

npodeccuoHanbHOTO IUKIa: GOPMUPOBAHUE Y HUX YMEHUM U OMBITA JESITEIbHOCTH,
XapakTepHBIX s mpodeccuil / TOMKHOCTEH COyXKalluX HIH CICHUaIbHOCTEH,
MOJIy4yaeMbIX B MPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3alUsIX;

* MMOJArOTOBKa K (POPMHUPOBAHUIO OOIIMX KOMIIETEHIMN OYyIyLIEro crenraiucTa:
caMo00pa3oBaHUs, KOMMYHHUKAIIMU, MPOSIBJIEHUS TIpa)KJaHCKO- MaTPUOTUYECKOU
MO3ULMU, COTPYIHUYECTBA, NMPUHATUS PELICHUN B CTAaHIAPTHOW U HECTAaHAAPTHOM
CUTYyaIUsAX, MPOSKTUPOBAHUS, TIPOBEACHUS GU3UICCKUX U3MEPEHHH, YOPEKTHBHOTO U
0€30MacHOr0 MCIOJb30BaHUs Pa3IUUYHBIX TEXHUUYECKUX YCTPONCTB, COONIONEHUSA
MpaBUJI OXpaHbl TpyJa Npu paboTe ¢ PU3MYECKUMHU MPUOOpaMu U 00OPYIOBAHUEM.

B pamkax mporpaMmbl y4eOHOW AUCUUIIMHBI 00Y4YarOMUMUCS OCBAaWBAIOTCS
pe3yabTaThl OOYUECHHUS:

HaumeHnoBaHnmue

HaumeHnoBaHue pe3yabTaTtoB

HaumenoBanue pe3yjabTaToB THINA

HaumenoBanue pe3yJabTaToB THIIA

B3aMMOJENUCTBOBATh U
paboTath B KOJUIEKTHUBE
U KOMaHJIE;

MO3HAHHUS: OCO3HAHHE IIEHHOCTH
HAay4YHOW  J€SATENbHOCTH,
TOTOBHOCTh OCYIIECTBIATH
NPOEKTHYIO u
HCCIENOBAaTENbCKY IO
JESITeTbHOCTh MHIUBHIYaTbHO
U B TpyMIe.;

B 4yactm rpaxngaHckoro
BOCHUTAHHS:
cChOpMUPOBAHHOCTH

KOMOeTeHIHIii THNAa "JuunocTHslii"|"MeranpenmertHnsiii" coriaacHo|"Ilpeamernslii" coraacao ®I'OC
cormacio ®I'OC|cornacao ®PIOC COO |Proc Coo COO

CIIO

OK 04. DdodextuHo|B yactu neHHoctu HaydHoro|OBnageHue  yHUBepcalbHBIMHU|[IPGS) yMeHHe yUUTHIBATH I'PaHHIIBI

KOMMYHHUKATHBHBIMH ICHCTBUAMHU: 0)
COBMECTHAs! IeSITCIIbHOCTh: IOHUMATh
U HUCHOJIB30BaTh MpPEUMYyLIeCTBA
KOMaHJIHON M HUHIUBUAYAIbHOMU
paboThl; BHIOMpPAaTh TEMAaTHUKY H
METOJbl COBMECTHBIX OEHCTBUH C
y4eTOM OOIHX HHTEPECOB H
BO3MOXXHOCTEM KaxXJOro 4YjeHa
KOJIJICKTHBA,

MPUMEHEHUS U3yUCHHBIX QU3HUECKUX
Mojeneil: MaTepuanbHas TOYKa,
WHEpLHalbHas CHCTEMa OTCYEeTa,
ueanbHBIN Ta3; MOAEIU CTPOEHUS
ra3oB, )KMJIKOCTEH M TBEpIBIX Tell,
TOYEYHBIM 3IEKTPUUYECKUN 3apsn,
sepHas MOJAEIb aTOMa, HyKJIOHHAs
MOJIETTh ATOMHOTO SIIpa IPH PELICHUH
(hu3HUecKux 3a1a4;

HpPaBCTBEHHOI'O CO3HAHWUA,
STUYECKOTO IOBEICHNUS;
OK 01. BribuparpB wactu rpaxpmaHckoro|OBiaxeHue yHuBepcaabHbeIMuU|[IPO1) chopMHPOBAHHOCTH
CHOCOOBl pENICHHUS|(BOCIHTAHUSA: CHOCOOHOCTH|y4eOHBIMH  TO3HAaBATEJbHBIMHU|IPEICTABICHUI O POJH M MECTe
3azmay OLEHHWBATh CHUTYyalHI0 H|aeicTBUsIMH a) Oa30BbIe JOTHYSCKHE|Q M3UKHM M AaCTPOHOMHHU B
npodpeccHoOHaNbHOH[IPUHUMATh OCO3HaHHBIE|qeHCTBU: CaMOCTOSTEIbHO|COBpPEMEHHON HaydyHOW KapTHUHE
JeATEeNbHOCTH peIIeHHs, OPMEHTHPYSACh Ha|hOopMyIHpOBaTh M aKTyaJIM3UPOBATH|MUPA, O CHCTeMOOOpasyromel ponu
NPUMEHHUTENBHO KMOpaJlbHO-HPAaBCTBEHHEIe|MpoOieMy, paccMaTpHBaTh ee|pU3UKH B Pa3sBUTHU €CTECTBEHHBIX
pPa3sIUYHBIM HOPMBI U LIEHHOCTH; BCECTOPOHHE; yCTaHaBIMBaTh|/HAYK, TEXHUKH U COBPEMEHHBIX
KOHTEKCTaM; CYyI[ECTBEHHBIH NpPHU3HAK HJIU|TEXHOJOTUI, O BKJIaJe POCCUHCKUX U
OCHOBAaHHs JAJs CpaBHEHHS,[3apyOeKHBIX YUYCHBIX-(QHU3HKOB B

Kiaccupukanuu u 00O0OIICHUS;
OMpEenesiTh IeNH ACATEIbHOCTH,
3a/1aBaTh apaMETPhl U KPUTEPHU HX
JOCTHUIXEHUS BBISIBISTH
3aKOHOMEPHOCTH U IIPOTUBOPEYHsS B
paccMaTpUBAaEeMBIX  SBIECHUSIX,
BHOCHTbH KOPPEKTHBBI B JIESITEILHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
HeNsiM, OLNEHHBATh PHUCKH
HOoCHeaCTBH I NESITENbHOCTH;
pa3BUBaTh KPEATHBHOE MBIIIJICHUE
NpU pEUIEHHH JKU3HEHHBIX MPOOIIEM;

pa3BUTHE HayKHM; IOHUMAaHHUE
busnmyeckon CYIHOCTH
HaOIIOJaeMBIX SBJICHUI MHKPOMHPA,
MakpoMUpa 1 MeraMupa; oHUMaHue
poJIM aCTPOHOMHUHU B IPAKTUYECKOH
NesATeNbHOCTU YeJNOBEKa U
JadbHEHIIeM Hay4YHO-TEXHUUYECKOM
pa3BUTHH, ponu GHU3HKH B
dbopMHUpOBaHUHM Kpyrosopa u
(GYHKIMOHAIBHOH TPaMOTHOCTH
yeJoBeKa OIS peUIeHUS
NpaKTUYECKUX 3ajaad;




2. CTPYKTYPA U COAEPKAHUE YYEBHOM JJUCUUILIVMHBI

2.1. O0béM yueOHOM TUCHMIIINHBI U BUAbI Y4€OHOI UCIUNIMHBI

Bun yueGHoii padoThI O061Bém B yacax
JIeKIMOHHBIE 3aHATHS 38
[IpakTuueckue 3aHATUSA 38
OO6umit 066EM 00pa3oBaTenbHON IPOrpaMMbl yueOHOH TUCUUIUIMHEL, B TOM YHCIe B popme 76
MIPAaKTUIECKOI MOATOTOBKH

®opma(-b1) kouTpoas: JudpdepenuupoBannnplii 3auer




2.2. TemaTu4yeckuii njiaH u cojep:xkanue yueoOHoi qucuumimabl Y11.07 ®usznka

HanmenoBanue Conep:xanue yueGHOro Marepuasia u opMbI OpraHuA3aALMHI AeATeILHOCTH 00y4aIoIMXCs O0bém B | YpoBeHn Koas! koMnerenuuii u
pa3zesioB H TeM qacax OCBOEHHS JIMYHOCTHBIX Pe3yJIbTAaTOB,
(hopMHPOBAHHIO KOTOPBIX
CMOCOOCTBYET JIEMEHT
MpOrpaMMbl
Tema 1 Copaeprkanue yqeOHOT0 MaTepuaia JlaHHble He HaliieHbI (K TeMaM B
Beenenne. ®usuka u — pasjejge He NPHBA3AHO
METOXB HAYYHOTO 1{/Iekunonnsie 3ansiTuss Nel EcTecTBeHHO-Hay4YHBII METOJA IMO3HAHHUS, €r0 BO3MOXXHOCTH M T'PaHUIIBI 2 1 KOMIeTeHuuil)
HO3HAHUS MIPUMEHUMOCTH
Tewma 2 Coneprxanue yueOHOro MaTepuaia JlanHble He Hali/IeHbI (K TeMaM B
Mexanuka 1|Jlexunonusie 3ausus Ne2 Kunemaruxa. 2 1 pasjenée HE MNPHBA3IAHO
2(/Iexunonnnie 3ansatust Ne3 3akonsr Mexanuku HeroToHa. 2 1 KoMueTeHunii)
3|/Texunonnblie 3ansaTust Ne4 3aKoHBI COXpaHEHHS B MEXaHUKE 2 1
4|ITpakTnyeckne 3ansaTus Nel OcHOBBI KHHEMaTHKH. PelleHne mpakTHKO-OpHeHTHPOBAHHBIX 3a1aT 2 2
5|IIpakTudeckue 3aHsaTHs Ne2 OCHOBEI AUHAMUKH. Pemenne MpakTHKO-OpHEHTHPOBAHHBIX 33124 2 2
6[{IIpakTHyeckne 3ansaTus Ne3 3aKoHBI COXpaHEHUS B MEXaHUKE. PelleHne MpakTHKO-OPHEHTHPOBAHHBIX 3aa4 2 2
7(IIpakTyeckue 3ansaTus Ned 3aKkoHBI COXPAaHEHUS B MEXaHUKE. PelleHne NpakTHKO-OPUEHTHPOBAHHBIX 3aa4 2 2
Tema 3 Conepxanue y9eOHOTO MaTepuala JlaHHbIe He HaleHbl (K TeMaM B
Mornekymsiprast dusnka|]|Jexunonnpie 3ansTnst NeS OCHOBBI MOJICKYIPHO-KHHETHIECKOH TCOPHH. 2 1 pasjene HE NPUBAIAHO
1 TCPMOJIHHAMIKA 2(/Texnnonnsie 3ansTust Ne6 OCHOBBI TEPMOJHHAMHUKH. 2 1 KoMneTeHuni)
3|/Iekunonnsie 3ausiTus Ne7 Cpoiicta mapoB. CBoiicTBa xuakocteil. CBOWCTBA TBEPABIX TEI. 2 1
4|lIpakTnyeckne 3aHATHA NeS5 OCHOBB MOJEKYIAPHO-KHHETHUYECKOW Teopuu. PemeHme mpakTHKO- 2 2
OpPHEHTHUPOBAHHBIX 3a/1ad
5({IIpakTuyeckune 3ansiTus Ne6 OCcHOBBI TepMOANHAMUKY. PelieHne npakTHKO-OpUEHTHPOBAHHBIX 3a1a4 2 2
6|IIpakTueckue 3ausaTus Ne7 ArperaTHele COCTOSHHS BellecTBa W (a3oBble mepexoanl. Pemenne mpakTuko- 2

OpPUCHTHUPOBAHHBIX 3a/la4




HaumenoBanune Copnepxanue yueOHoro marepuaia u GopMbl OpraHua3aluu JAesTeJbHOCTH 00Y4aAr0IHXCS O6bém B | YpoBenn Konpl koMneTenuuii n
pa3zesioB H TeM yacax OCBOEHHS JIMYHOCTHBIX pe3yJIbTaTOB,
(hopMHPOBAHHIO KOTOPBIX
CHOCOOCTBYeT 3/1eMeHT
MPOrpaMMbI
Tema 4 Copneprkanue yqeOHOTO MaTepHaia Jlannble He HaiineHbl (K TeMaM B
DJIeKTpOMHAMHKA 1|JTexunonnpie 3ansTust Ne8 Diekrpuueckoe mose 2 1 pasjee HE NPUBAIAHO
2|JIekunoHHbIe 3aHATHA N29 3aKOHBI HOCTOSHHOTO TOKA. 2 1 kommeTenuni)
3|/Iexnnonnnie 3anstust Nel() Dnexkrpruueckuii TOK B pa3audHbix cpenax. (1) 2 1
4|Jlexunonnsbie 3ansaTus Nell DieKTprdecKuii TOK B pa3iuyHbIX cpeaax. (2) 2 1
5|J1exunonnple 3ansTust Nel2 MarautHoe moje. DJIeKTpOMarHuTHAsT HHIYKIHS. 2 1
6|{[TpakTHyeckue 3ansTus Ne§ Dinexkrpuueckoe nose. PenieHne npakTHKO-OPHEHTUPOBAHHBIX 32124 2 2
7(ITpakTH4eckue 3ansaTusi Ne9 3aKoHBI HOCTOSHHOTO TOKA. PelieHne NpakTHKO-OpUEHTHPOBAHHBIX 33124 2 2
8|[IpakTHyeckne 3ausaTus Nel0 DiekTpUdecKuii TOK B pa3iHYHBIX CpeAax. PenieHne npakTHKO-OPHEHTHPOBAHHBIX 2 2
3amaq
9([TpakTH4eckue 3ansTus Nell MarautHoe mose. PereHne npakTHKO-OPUEHTHPOBAHHBIX 33124 2 2
Tema 5 CopnepxaHue yaeOHOTO MaTepuana JlaHHble He HaliieHbI (K TeMaM B
Konebanust 1 BostHbI 1|JIekunonnbie 3anusiTus Nel3 Mexannueckue kone6aHus. YIpyrie BOJIHBI. 2 1 pariede [Be UPEZZ a0
2|JIekunonunbie 3ansiTus Nel4 DieKTpOMarHUTHBIC KOJICOaHMS. 2 1 KoMueTeHINI}
3|/Iexnnonnsie 3ausitust NelS DnekTpoMarHUTHBIC BOJIHBIL. 2 1
4|ITpakTnyeckne 3ansaTus Nel2 DnekTpoMarHuTHas MHAYKIMs. Pelienre npakTHKO-OpUeHTUPOBAHHBIX 3a1a4 2 2
5|IIpakTuueckue 3ausatust Nel3 Mexanuueckue kojaeOanus ¥ BOJIHbL. PellieHne NpakTHKO-OpUSHTHPOBAHHBIX 33124 2 2
6[ITpakTnueckue 3ansaTusi Nel4 DiiekTpoMarHuTHbIE KOJIeOaHHs U BOJHBI. PelieHne npakTHKO-OPHEHTHPOBAHHBIX 2 2
3amadq
Tema 6 Coneprxanue yueOHOro MaTepuaia /laHHbIe He HalileHbI (K TeMaM B
Onrrrka 1|JTekuuonnsie 3austus Nel6 Ipupona ceeta. BonHoBbIE CBOMCTBA CBETA 2 pasjejic H ev NpUBA3AHO
2([IpakTnyeckue 3anaTus Nel5S Ilpupona ceera. BomHOBEIE cBolicTBa cBeTa. PemeHne HmpakTHKO- 2 KommeTenunii)
OpPHEHTUPOBAHHBIX 3a1ad
Tema 7 Coneprkanue yaeOHOTO MaTepHaia JlanHble He HaiineHbI (K TEMaM B
Kgantosas dusuia 1|/Iekunonnpie 3ansitust Nel7 Ksanrosast otiruka 2 1 pasjene HE NPHBAIAHO
2|J/Iekunonnsie 3anusiTus Nel8 dusnka aroma. CtpoeHne aroma 2 1 KoMueTeHuni)
3|IIpakTHyeckue 3anaTus Nel6 Ksantoas ontuka. PemeHne npakTHKO-OpUEeHTHPOBAHHBIX 33134 2 2
4|IIpakTinyeckue 3ansatus Nel7 Ousuka aToma ¥ aTOMHOTO si7ipa. Pemenne npakTHKo-OpHEeHTHPOBAHHBIX 3a1a4 2 2




HaumenoBanune Copnepxanue yueOHoro marepuaia u GopMbl OpraHua3aluu JAesTeJbHOCTH 00Y4aAr0IHXCS O6bém B | YpoBenn Konpl koMneTenuuii n
pa3/iesioB U TeM qyacax OCBOEHUs JINYHOCTHBIX Pe3yJIbTATOB,
(opMHPOBAHUIO KOTOPbIX
CIOCOOCTBYET DJIEMEHT
NpPOrpaMmbi
Tema 8 Cozepxanue yueOHOro MaTepuaia Jlannble He HaiineHbl (K TeMaM B
OBomronust BCCIICHHOH |1 | Tekumonnbie 3ansitnst Ne19 CTpocHHe U pasBUTHE BCCICHHONR. DBOMOLMS 3831, [HIOTE3a IPOUCXOMKICHHS 2 1 pasjejne He€ NPHUBSAIAHO
COJIHEYHOMN CHCTEMBI. KOMueTeHunii)
2([TpakTHyeckne 3ansTus Nel8 CtpoeHue conHedHOW cUCTEMBL. Perienne npakTHKo-OpUeHTHPOBAHHBIX 33134
3([TpakTHyeckne 3ansTus Nel9 DBonrorus BeelieHHOH. PelileHre npakTHKO-OpHEeHTHPOBAHHbBIX 33124 2
Bcero 76

,ZZ]Z}Z XapakmepucmuKu YpO6HA 0C80E€HUA y1l€6H020 mamepuajia ucnojib3yromcs Cﬂeéyiowue 0bo3HaueHUs:

1 - o3nakomumenvHolil (03HAKOMACHUE C PaAHee U3YHEHHLIMU 00beKMaMU, C8OUCMBAMU);
2 - penpodykmugvlil (8binoaHeHue 0esimebHOCMU o 00pasyy, UHCMPYKYUU Ui noo pyKOBOOCHMEOM);

3 - npodyKkmuenvlii (RIAHUPOBANUE U CAMOCINOSMENbHOE BLINOTIHEHUE OeSIMEeNbHOCHIU, Peuletie NPOOIeMHBIX 3a0aY ).
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3. YCJIOBUS PEAJIU3ALUU TPOTPAMMBI YYEBHOM
JTUCLMUIIJIUHDBI

3.1. /s peanu3anuud NporpaMmbl y4eOHOH AMCHMIJIMHBI J0JKHBI OBITh
NpelyCMOTPeHbI CJIeAyIoIIHe MOMelleHuUs :

KaOuner actponoMuu
Kabuner ¢pusuku
Kabuner marematuku
KabuHeT MaTreMaTH4eCKuX JUCIUILTAH
KaOuneT MareMaTuku ¢ METOUKOM Mpeno1aBaHus
KaOuneT MareMaTuKy U CTAaTUCTUKU
Kabuner ecrecTBO3HaHUS
KaOuneT ecrecTBeHHOHAYYHBIX TUCHUIUINH
KabuHeT ecrecTBO3HAHUS C METOAMKON MTpENogaBaHus:

1 [{upKyJib 1epeBsIHHBIN (2 1T.)

2 [1nakaTel Mo MatemaTuke (25 1mit.)

3. [TopTpetsl MaTremaTukoB (18 mmIT.)

4. KomMmniiekT mHCTpyMeHTOB KiaccHbIX (JImHeiika, YronsHuk, Lupkyins,
Tpancnoptup) (1 wrT.)

5 JIuneiika nnactmaccoBas ¢ pyukoi 1m (1 mr.)

6. [InakaTel Mo actpoHOMUU (2 IIT.)

7. ['mo6yc (1 mT.)

8 Hocka 3 x anemenTHas (1 mit.)

9 [1nakaTel MO €CTECTBO3HAHUIO (5 IIIT.)

10. Komnnexkuus "l[lone3nsie uckomnaemsie" (32 Buga) (1 mr.)

1. Komnexknus "IlpeacraBurenu oTpsaoB HacekoMmbix" (1 miT.)

12. Komnac mikonsHbiil C 40-1 (1 mt.)

13. Tepmomerp nemoHcTpanmoHHbii (1 mrT.)

14. "MareMaTtuyeckue TaOIuIlbl I Ha4adbHOM MIKOJbI" (9 1IT.)
15. Habop npo3paunbix reomMeTprueckux Tea pazoopubiii (12 npeameron) (12 mit.)
16. [Tapra co ckambeii (15 mT.)

17. Cron pabountii (1 mT.)

18. [Mxad (2 wrT.)

19. Tabnuus! "I'eomerpuueckue Gurypsl u Benudussbl" (9 mr.)

20. Becni yuebnsbie ¢ rupsamu g0 200 r (1 mT.)

21. Kacca nmudp u cuernpix marepuainoB "Yuuck cuutats" (12 mrT.)
22. I'epOapuii "I HavanpHOM mikosbl" (28 BuaoB) (1 miT.)

23. CrnernmanuszupoBanHas Meoenp (1 mit.)
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3.2. UndopmanmonHoe odecnevyeHne peajsn3auum nporpaMmmbl
3.2.1. OcHOBHBIE NeYaTHbIE U3AHNS

1. Mskumes, I'. . ®usuka: 10-i knacc: 6a30BbId U yriayOJaEHHBIN YPOBHH:
yueOnuk / I'. SI. Msaxumes, b. b. byxosues, H. H. Corckuii ; mox pemnakiueit H. A.
[TapdpentreBoit. — 10-e u3g., crep. — Mocksa : [Ipocsemienune, 2023. — 432 c. —
ISBN 978-5-09-103619-0. — Texct : snekTpoHHBINH // JlaHb : BIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/335051

2. Mskumes, I'. 1. ®usuka: 11-i knacc: 6a30BbIi U yriayOJEHHBIH YPOBHHU :
yueOHuk / I'. SI. Msakumes, b. b. Byxosues, B. M. Uapyrun ; nox penakuueit H. A.
[TapdpentreBoii. — 11-e u3g., crep. — Mocksa : [Ipocsemienue, 2023. — 432 c. —
ISBN 978-5-09-103620-6. — Texct : »nekTpoHHBINH // JlaHb : BIEKTPOHHO-
oubmmoreunast cucrema. — URL: https://e.lanbook.com/book/335054

3.2.2. /lonoHUTE/IbHbIE HCTOYHUKH

1. Kacwsnos, B. A. ®uszuka: 10-i kinacc: yriuyOn€HHbIN ypoBeHb: yueOHUK / B. A.
Ka-cpsiHoB. — 11-e u3n., ctep. — Mocksa : [Ipocsemenue, 2023. — 480 c. — ISBN
978-5-09-103621-3. — TekcT : 3neKTpoHHBIHN // JlaHb : 3JIeKTPOH-HO-OMOIMOTEeUHAS
cuctema. — URL: https://e.lanbook.com/book/334853

2. KacwsiHoB, B. A. ®usuka: 11-it kmace: yrimyOn€HHbIN ypoBeHb : yueOHuK / B. A.
KacpstHoB. — 11-€ u3n., crep. — Mocksa : [Ipocsemienne, 2023. — 493 c. — ISBN
978-5-09-103622-0. — Tekct : 2eKTpOoHHBIN // JIaHB : AJEKTPOH-HO-OMOIMOTEeUHAS

cucrtema. — URL: https://e.lanbook.com/book/334877

3.2.3. AutepHeT-pecypchl

1. DneKTpOHHO-0MOIMoTeYHas cuctema - /e.lanbook.com
2. OTtkpeiTast ¢usuka — http://www.physics.ru
3. ®dusuka.ru —http://www.fizika.ru
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4. KOHTPOJIb U1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YUEBHON

JANCIHATTIMHBI

4.1. O0pa3oBaTe/ibHbIE Pe3yJIbTATHI OCBOEHHUSI 00PA30BaTE/ILHOI MPOrpaMMbI
y4eOHOM AUCHUIIIMHBI, MOAJIeKallie MPoBepKe

Pe3yabTaThl 00yueHust

Kpurepun ouenku

MeTtoabl OLIEHKH

JIMIHOCTHBIHN

B uacTu LleHHOCTH HAYYHOT'O TMO3HAHUA: OCO3HAHME LEHHOCTU
Hay4HOH JeATeTbHOCTH, TOTOBHOCTh OCYIIECTBIAThH IPOEKTHYIO
U UCCIEeN0BAaTEIbCKYIO JEATEIbHOCTh MHAUBUIYAlbHO U B
rpymre.

ChopmupoBaHO OCO3HaHHE IEHHOCTH
HAay4YHOH JAEATENBHOCTH, a TaKKe
HaBbIKM OCYIIECTBICHHS MPOCKTHOI U
HCCIIeIOBATENBCKON IEATENbHOCTH

YcTHBIH ompoc,
(poHTaNIBHBIN ONPOC, OLIEHKA
BBIMOJTHEHUA JIOMAaIlHUX
CaMOCTOSITENIbHBIX paboT

B gactu TPpYAOBOI'0O BOCIIMTAaHUA: TOTOBHOCTH K aKTUBHOM
ACATCIBHOCTH TEXHOJIOTUUYECKOU u COL[I/IaJ'ILHOﬁ
HalpaBJICHHOCTH, CITIOCOOHOCTh WHUIIUUPOBATDH, IIJIAHUPOBATH U
CaMOCTOSATEJILHO BBITIOJIHATL TaKYyI0 A€ATCIIbHOCTD,

ChopmupoBana CnoCOOHOCTH
WHUIUUPOBATh, I[JIAHHUPOBATh W
CaMOCTOSITEIbHO BBITIOJIHSATH

TEXHOJOTUYECKYI0O U COLNHATIBHYIO
JACATCIIBHOCTD,

YerTHBIH ompoc,
(poHTAIBHBIN OMPOC, OIEHKA
BBINOJHEHUS JTOMAaIIHUX
CaMOCTOSITENIBHBIX PaboT

B gacTy 3cTeTHYECKOr0 BOCTINTAHUS: I3CTETUIECKOE OTHOIICHHE
K MHpY, BKJIIOYasi 3CTETHKY ObITa, HAYYHOTO U TEXHUIECKOTO
TBOPYECTBA, CIOPTA, TPy/1a U OOIIECTBEHHBIX OTHOIICHHH;

ChopMupoBaHHI 1190078:91878183)1
9CTETHYECKOTO OTHOIIEHUS K
OKpYXaIIEeMy MHpPY

YcTHB ] ompoc,
(pOHTATBHEINA ONPOC, OIEHKA
BBINOMHEHUS JOMAaIIHHUX
CaMOCTOSITENBHBIX paboT

B uactu TpyaoBOro BOCHUTAHHUsA: FTOTOBHOCTb K TPYyZdy,
0CO3HaHME LIEHHOCTU MacTepPCTBA, TPYAOIIO0HE;

ChopmupoBaHbl HaBBIKH TPYAOBOU
JIeSITEIbHOCTU

YeTHBIH ompoc,
(bpOHTaNBHBIN ONPOC, OLIEHKA
BBINTOJTHCHHU A JAOMAIIHHUX
CaMOCTOSITENIbHBIX PaboT

B uactu (Gu3MUECKOro BOCHUTAHUS: CHOPMUPOBAHHOCTH
3JI0pOBOTO M Oe3omacHOro o0Opasa KU3HH, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 37I0POBBIO;

CdopmupoBaHbI IPUHIMIIBI 37I0POBOTO
n OesomacHoro obpa3a XH3HH,
OTBETCTBEHHOT'O OTHOILICHUS K CBOEMY
3I0POBBIO;

YerHBIH ompoc,
(pOHTAIBHEINA ONPOC, OIEHKA
BBIMOJIHEHHUS JOMAaIIHUX
CaMOCTOSITENIBHEIX PaboT

B wacTu rpakJaHCKOTO BOCHHMTAHHS: OCO3HAHHE JHIHOTO
BKJIaJIa B TOCTPOEHUE YCTOWIHNBOTO OyayIIEro;

CchopmMupoBaH HABBIK CAMOCO3HAHUS

YcTHBH] ompoc,
(poHTaTBHBIHN OMPOC, OLIEHKA
BBINONHEHUS JOMAaIIHUX
CaMOCTOSITEIbHBIX paboT

B uyactu rpaXXaaHCKOro BOCHHUTAHUS: Cd)OpMPIpOBaHHOCTL
HPaBCTBCHHOI'O CO3HaHUs, 3TUYCCKOI'O IOBEACHUSA,

ChopMupoBaHBbI TP W H LK T BI
9TUYECKOTO MOBEJACHUS

YeTHBIH ompoc,
(pOHTANBHBIN ONPOC, OLIEHKA
BBIMIOJHEHUS JOMaIlHUX
CaMOCTOSITENIBHBIX PadoT

B gactu TPpaXXAaHCKOI'0 BOCIIUTAHUSA: TIPUHATUE TPAJUIITUOHHBIX
HAallMOHAJIBbHBIX, 06HI€‘IBIIOB€‘IBCKI/IX TYMaHUCTHUYECCKUX H
JACMOKPAaTHYICCKUX HeHHOCTeﬁ;

ChopmupoBaHno MOHATHUS:
TpaaiMIMOHHBIE, HAaIlMOHAIbHBIC,
o0IIeYenoBeyecKue, r'yMaHHCTHYECKUE
U IEMOKpaTHYECKUE [IEHHOCTH;

YcTHBH] ompoc,
(pOHTATBHEIN ONPOC, OIEHKA
BBINOJNHEHUS JTOMAaIIHHUX
CaMOCTOSITENFHBIX paboT

B yacTu Tpy0BOr0 BOCHHUTAaHUS: TOTOBHOCTh ¥ CHOCOOHOCTD K
00pa3oBaHUI0O U caMOOOpa30BaHUIO HAa MPOTSIKEHUH BCEH
KU3HU;

ChpopmupoBaHb
caMo0o0Opa3oBaHHUI

HaBBIKH

YcTHBIH ompoc,
(poHTaNIBHBIN ONPOC, OLIEHKA
BBIMOJTHEHUA JIOMAaIlHUX
CaMOCTOSITENIbHBIX paboT

B wactu rpaxxJJaHCKOT'O BOCIIUTaHUA: CITOCOOHOCTh OLICHUBATHh
CUTyalluI0 U NIPUHUMATH OCO3HAHHBIC PCUICHUS, OPUCHTUPYAICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMbI U ICHHOCTHU;

ChopMupoBaHO yMEHHE OIICHUBATH
CHUTYallMIO U NMPUHUMATh OCO3HAHHBIE
peuieHus

YerHBIH ompoc,
(poHTaIBHBIN OMPOC, OIEHKA
BBINOJHEHUS JTOMAaIIHUX
CaMOCTOSITENIBHBIX PaboT

B 4acTH TpyAOBOro BOCIHUTAHHUSA: MHTEPEC K Pa3IH4YHBIM
cdepam npodeccnoHanbHON AesITeIbHOCTH, YMEHHE COBEPIIATh
0CO3HAHHBINA BBIOOp Oyaymieil mpodeccun u peaau3oBHIBATH
COOCTBEHHBIC KM3HEHHBIE TIIaHbI;

CdopMHupOBaHO yMEHHE COBEPIIATH
OCO3HaHHBIK BBHIOOp Oynymen
npodeccun W peann3oOBHIBATH
COOCTBEHHBIE JKM3HEHHBIE TIIaHbI;

YcTHBH] ompoc,
(pOHTATBHEINA ONPOC, OIEHKA
BBINOMHEHUS JOMAaIIHUX
CaMOCTOSITENBHBIX paboT

B 4acTu 3K0J10ruuecKoro BOCHMTAHUSA: YMEHUE POTHO3UPOBATh
HeOIaronpusTHbIE 9KOJOTHYECKUEC MOCJEACTBUSI
NpEeANPUHUMAEMbIX IEHCTBHUM, MPEIOTBpAIlATh HX;

CbopmMupoBaHO 3HaHHE O
He6HaFOHpHﬂTHle J3KOJIOTHYECCKHUX
HOCIEeJCTBUIAX H cmocobax ux
[PEI0TBPAIICHHUS

YerHBI ompoc,
(pOHTaNBHBIN ONPOC, OLIEHKA
BBINTOJTHCHHU A JAOMAIIHHUX
CaMOCTOSITENIbHBIX PaboT
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Pe3yabTaThl 00yuenust

Kpurepun ouenku

MeTtoabl OLEHKH

B "acTu meHHOCTH HAy4HOTO MO3HAHHMA: CHOPMHPOBAHHOCTH
MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO HA
JIMAJIore KyJIbTyp, CHOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTa
B TIOJIUKYJIBTYPHOM MHPE;

ChopmMupoBaHo MHPOBO33pEHUEC,
COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pa3BHUTHS HAyKH H

00mecTBEHHOW NMPaKTHKH

YcTHB ] ompoc,
(pOHTAIBHEIN ONPOC, OIEHKA
BBINOJNHEHUS JOMAaIIHUX
CaMOCTOSITENIFHBIX paboT

B yacTu 3K0I0THYECKOT0 BOCHHUTAHUS: aKTHBHOE HETIPHUATHE
JIeNCTBUH, IPUHOCALIMX BPEl OKpPY’KaIOLIeH cpee;

CdopmupoBaHO HENPHUITHE NEHCTBH,
MIPUHOCAIINX BPE]] OKPYXKaIoIEeH cpefe

YcTHBIH] ompoc,
(pOoHTAIBHBIN ONPOC, OLIEHKA
BBIMOJIHEHUA JIOMaIlHUX
CaMOCTOSITENIbHBIX paboT

MetanpeaMeTHbIN

OBilaficHHE YHHBEPCAIbHBIMH YYCOHBIMU MO3HABATEIbHBIMU
NeWCcTBUSAMU a) 0Oa30BbIe JOTHYECKHE JEHCTBHSA:
CaMOCTOATENbHO (GOPMYIUMPOBATH M aKTyalH3MPOBAThH
npobiemMy, paccMaTpuBaTh €€ BCECTOPOHHE; yCTaHABJIMBAThH
CYIIECTBCHHBIH IPU3HAK MJIK OCHOBAaHUS Ui CpPaBHCHHS,
kinaccupukanuu U 00O0OImEHHS; OHpemeNsATh LeNHu
NeATCNbHOCTH, 3aJaBaTh HapaMeTPbl M KPUTEPUU HX
JIOCTHKEHHS; BBISBIATH 3aKOHOMEPHOCTH U IIPOTHBOPEUUS B
paccMaTpUBaeMBbIX SBJICHUAX; BHOCHTb KOPPEKTHBBHI B
JeATeIbHOCTD, OLCHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJIAM,
OLICHUBATh PHUCKH IOCICACTBUH NESATEIbHOCTH; Pa3BUBATh
KPEaTHBHOE MBILUICHHE NPH PEIICHUH JXU3HEHHBIX MpoOiiewm;

CdopmupoBaHbl HaBHIKH PabOTHl HaJ
npobneMoii, a TakXe HaBBIKHU
KPEaTHMBHOTO MBIIIJICHHUS

HabGnmogenue 3a XogoMm
BHITIONHEHHUS
HHIUBHUAYAJIbHBIX TIPOSKTOB U

OLlCHKAa  BBINOJHEHHBIX
MPOEKTOB; Onenka
BBINIOJIHEHUSI JOMALIHHUX

CaMOCTOSITEIBHBIX padoT;

OBylaleHUEe YHHUBEPCAJIbHBIMHU KOMMYHHKAaTHUBHBIMU
neicTBusiMU: 0) COBMECTHas JCSATENbHOCTb: MOHUMATh U
UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U MHIMBHUIYalbHON
paboThI; BEIOMPATh TEMATUKY ¥ METOJBI COBMECTHBIX JACHCTBHIA
C Y4ETOM OOIIMX WHTEPECOB U BO3MOXKHOCTEH Ka)/I0ro 4JieHa
KOJIJIEKTHBA;

ChopmupoBaHbl HABBIKH COBMECTHOU
JesTeIBHOCTH U paboTHI B TpyIIIie

HabGnogenune 3a X0Ja0M
BBIIMMOJIHCHMU A
I/IHI[I/IBI/I)IyaH])HbIX l'lpOeKTOB u

OLlEHKA  BBLINOJHEHHBIX
NPOEKTOB; Omenka
BBEIIIOJHEHUS JOMAIIHUX

CaMOCTOSITENIBHBIX paboT;

OBJaJieHHe YHUBEPCATbHBIMH PETYISTHBHBIMU JCHCTBUSMHE: a)
caMOOpraHu3anus: CaMOCTOSTEJIbHO OCYIIECTBIATH
MMO3HABATENBHYIO JICATEIBHOCTb, BEISIBISATH IPOOIIEMBI, CTABUTh
u GopmyaHpoBaTh COOCTBEHHBIC 3a/ladll B 00pa3oBaTEIbHOU
NESITeIbHOCTH M JKU3HEHHBIX CHUTYalUsIX; CaMOCTOATEIBHO
COCTaBJIAThH TUTAH PEIICHUS MPOOIEMBI C YIETOM UMEIOIIIXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH W MPEANOYTCHUN;
JeJaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBAThH €ro, OpaTh
OTBETCTBCHHOCTh 32 PEIICHHE; OLICHHBATh NPHOOPETCHHBIN
OIIBIT;

ChopmMupoBaHBH HaBBIKH
CaMOCTOSATENbHONH PaboTH

HabGnmogenune 3a xogoMm
BHIMONHEHHU A
HWHIABUAYATBHBIX IPOCKTOB H

OLEHKAa  BBIIOJHEHHBIX
NIPOEKTOB; Ouenka
BBIIIOJIHEHHUS JIOMaIIHUX

CaMOCTOATCIIBHBIX pa60T;
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Pe3yabTaThl 00yuenust

Kpurepun ouenku

MeTtoabl OLEHKH

OBiajeHne yHHBEPCATbHBIMH y4COHBIMH I03HABATEIbHBIMU
neiicTBusMHu 0) 0a30BBIE HCCIENOBATEIbCKHE IEHCTBHUSA:
BIIaJICTh HaBBIKAMH y4eOHO-HCCIIEe0BATEIbCKON U MPOEKTHON
JeATeTbHOCTH, HaBBIKAMH pa3peIeHus IpooiieM; cliocoOOHOCTh
1 TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOUCKY METO/OB PEIICHUS
MPaKTHIECKUX 3a7a4, NMPUMEHEHHIO Pa3THYHBIX METOJO0B
MIO3HAHNUS; OBIAJCHUE BHJAMH ICATEIBHOCTH IO MOTYYCHHUIO
HOBOTO 3HAHUS, €TO MHTEPIpETaluy, NpeoOpa3oBaHUIO U
MIPUMEHEHHIO B PAa3IIMYHBIX yUYEOHBIX CUTYAIHIX, B TOM YHCIIE
IpU CO3NaHHU Yy4YeOHBIX M CONHUATBHBIX NPOEKTOB;
(opMupOBaHHEe HAYYHOTO THIA MBIIUICHUS, BIaeHIe HayIHOI
TEPMHUHOJIOTHEH, KIIFOUEBEIMH MTOHATUSIMHA M METOJJAMH; CTaBUTh
u (opMyIHpPOBaThE COOCTBCHHBIC 3aa4 B 00pa3oBaTEIbHOMN
JeATeTbHOCTH M KU3HEHHBIX CUTYAIMAX; BBISABISTH IPHUHNHHO-
CIIEICTBEHHBIC CBSI3U M aKTyalU3UpPOBATh 3a7ady, BEJBUTATh
THUIOTE3y €€ peImeHUs, HaXOAUTh apTyMEHTHl I
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUH, 3aaBaTh IMapaMeTphl U
KpPUTEpUHN pEIICHHS; aHAJIN3UPOBATh HOJNy4YCHHBIE B XOJ€
pelIeHus 3aJadu pe3yJNbTaThl, KPUTUIECKH OICHUBATh HX
JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIOBHUSX; pa3pabaTeIBaTh IJIAH PEIICHHUS MPOOIEMBI C YIETOM
aHallM3a HMMEIOIUXCS MaTepHAJbHBIX M HEMaTepHaTbHBIX
pecypcoB; OCYLIECTBIIATH LEICHANIPABICHHbBIH TOUCK EepeHoca
CPEICTB U CIIOCO00B AEHCTBUS B MPOGECCHOHATIBHYIO CPEay;
YMETh NIEPCHOCUTD 3HAHUS B IO3HABATEIBHYIO M MIPAKTHIECKYIO
00J1aCTH KU3HEACATENEHOCTH; YMETh HHTETPHPOBAThH 3HAHUS U3
Pa3HBIX IpeIMETHBIX o0JIacTel;

ChopMupoBaHB HABBIKH

y4eOHO-

HCCIEIOBATENbCKOH M NPOEKTHOM

JACATCIIBHOCTHU

HabGnmogenune 3a XogoMm
BHIMMONHEHHU A
WHAABUAYATBHBIX IPOCKTOB H

OIICHKa BBIITIOJTHCHHBIX
NIPOCKTOB; OHSHKa
BBIITIOJIHCHU A JOMAaIIHUX

CaMOCTOATCIIbHBIX pa60T;

OBnajieHNe yHUBEPCATbHBIMH PETYIATUBHBIMU AEHCTBUSMU: T)
MPUHATHE ce0sd U APYTUX JIOJeH: MPUHUMATh ce0s, MOHUMAas
CBOM HEJIOCTATKH U JOCTOMHCTBA;

CdopmMupoBaHO yMEHHE MPHUHUMATH

cebs

HabGniongenue 3a XxXoaom
BBIMMOJNHEHHS
HHIUBHUAYaJIbHBIX IPOSKTOB U

OLlGHKAa BBINOJHEHHBIX
NPOEKTOB; Onenka
BBINOJIHEHUS JOMAaLIHHUX

CaMOCTOSITENbHBIX padoT;

OBuajieHHe YHUBEPCAIBHBIMA PEryJISITHBHBIMU AEHCTBUSMU: O)
CaMOKOHTPOJIb: J]aBaTh OLICHKY HOBBIM CUTyallUsiM, BHOCUTb
KOPPEKTUBBl B JEITEIbHOCTb, OLICHUBATh COOTBETCTBUE
pe3yabTaTOB LEIAM;

ChopmupoBaH HaBBIK CAMOKOHTPOJISI

HabGnmogenune 3a XogoMm
BLITIONHECHMUSA
WHIIUBHUIYAJIBHBIX IPOEKTOB U

OIl€HKAa BBINOJHCHHBIX
NPOEKTOB; Omenka
BBINOJHEHHS JTOMAIIHHX

CaMOCTOATCIIBHBIX pa60T;

OBiajeHue YHHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU
JICHCTBUAMM: a) OOILICHUE: OCYLIECTBIISATH KOMMYHHKALUH BO
Bcex c(epax KU3HH; paclo3HaBaTh HEBepOaIbHBIC CPEICTBa
o0meHNs, NMOHMMAaTh 3HAYCHHE COLMAIBHBIX 3HAKOB,
pacmo3HaBaTh INPEINOCHUIKH KOHQIMKTHBIX CHUTYalHH U
cMAr4aTh KOHQIIMKTBI; BJIaJETh PAa3JIMYHBIMH croco0aMu
oOLIeHNsT U B3aUMOJECICTBUS;

CdopmupoBaHbl HABBIKH OOIIEHUS U

B3aHMOCHCTBHS

HabGnogenune 3a XogoMm
BHITIONHEHHUS
HHIUBHUAYAJIbHBIX IPOSKTOB U

OLlCHKAa  BBINOJHEHHBIX
MPOEKTOB; Onenka
BBINIOJIHEHUS JOMALIHHUX

CaMOCTOSITEIBHBIX padoT;

OBJajieHHe yHUBEPCAJIbHBIMH yUeOHBIMU I03HABaTEIbHBIMU
JeicTBUAMHU B) paboTa ¢ nHpoOpManMel: BiIaleTh HaBbIKAMU
HOJIydeHUs: MHPOPMAUUH U3 UCTOYHHKOB Pa3HbIX THIIOB,
CaMOCTOSTEIbHO OCYIIECTBISATh IOMCK, aHalu3s,
CHUCTEMAaTH3alMI0 U HHTEPIPETALHI0 HHOOPMALIUH Pa3IHIHBIX
BUJIOB U ()OPM MPEACTABICHHUS;

ChopmMupoBaHbl HaBBIKH PabOTHI C

uHpopmMaruei

HabGnogenue 3a X0Ja0M
BBIIMTOJIHCHMU A
I/IHI[I/IBI/I)IyaH])HbIX l'lpOeKTOB u

OLlEHKA  BBLINOJHEHHBIX
NPOEKTOB; Omenka
BBEINIOJHEHUS JOMAIIHUX

CaMOCTOSITENIBHBIX paboT;

OBnaieHue YHUBEPCAIBHBIMH PETYJISTHBHBIMH JCHCTBUSMHU: B)
SMONUOHANBHBIN  HHTENJIEKT, HNpeAnoiaralomuit
c(hOpPMHPOBAHHOCTE: CaMOPETyJIUPOBAHHS, BKIIOYAIONIETO
CaMOKOHTpOJIb, YMECHUE IIPUHUMATh OTBETCTBEHHOCTD 34 CBOE
MIOBEJICHUE, CIIOCOOHOCTh aJalTUPOBATHCSI K AIMOIIMOHAIBHBIM
HU3MEHEHHSM U NPOSIBISITH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;
BHYTPCHHEH MOTHMBAlMH, BKJIIOUYAKOIIEH CTpeMICHUE K
JOCTHXKEHUIO L[ENH U yCHeXy, ONTUMHU3M, HHUIUATUBHOCTS,
YMEHUE JeHCTBOBATh, UCXOJSl U3 CBOUX BO3MOKHOCTEH;

ChpopmMupoBaHsl

HaBbIKH

CaMOperyjIMpoBaHusi, CaMOKOHTPOJI,

BHYTPCHHEH MOTHBAIUI

HabGnmogenune 3a xXogoMm
BHEIMONHEHHU A
HWHIABUAYATBHBIX IPOCKTOB H

OLEHKAa  BBIIOJHEHHBIX
NIPOEKTOB; Ouenka
BBIIIOJIHEHHUST JIOMaIIHUX

CaMOCTOATCIIBHBIX pa60T;
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[IpenmeTHsIit

[1PG1) chopMUpOBaHHOCTH IPEACTABICHUN O POJIU U MECTe
(PU3UKU U aCTPOHOMHHM B COBPEMEHHOI HAy4HOH KapTHHE MUpa,
0 cuctemoobpasymmeid ponu ¢GHU3UKH B Pa3BUTHU
€CTECTBEHHBIX HaYK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O
BKJIaie POCCHUHCKHX M 3apyOeXKHBIX yUEHBIX-QH3UKOB B
pa3BUTHE HAayKM; NOHMMaHHE (QU3UYECKOl CYLIHOCTH
HaOMI0JaeMBIX SIBICHUH MHUKPOMHpA, MAKpPOMHpPA 1 MEraMupa;
MOHUMAaHHUE POJIM aCTPOHOMHHU B MPAKTUYECKOH AeATEIBHOCTH
4eJ0BeKa U JaibHEeHIeM HaydHO-TEXHUIECKOM Pa3BUTHHU, POJIU
¢u3uku B GopMUpOBaHHH Kpyro3opa U (QyHKIHOHAJIBHOI
IPaMOTHOCTH 4eJI0BEKa JUIsl pELICHHs IPAKTHUECKUX 3a/a4;

CdopmupoBaHa cucTeMa 3HAHUH O
posu ¥ MecTe PU3NKK ¥ aCTPOHOMUU B
COBPEMEHHOW HayYHOW KapTHUHE MUDa,
0 cucteMoobpasytomiei poau GpU3NKU B
pPa3BUTUU €CTECTBEHHBIX HaYK,
TEXHUKH ¥ COBPEMEHHBIX TEXHOJOTHH,
0 BKJIaJi€ POCCUICKUX U 3apyOexHBIX
yUCHBIX-()M3UKOB B Pa3BUTHE HAyKH;
MOHUMaHUEe (U3MYECKOH CYIIHOCTH
HaOII0aeMbIX SIBICHUH MUKPOMHUDA,
MaKpOMHUpPa M MeramMmpa; HOHUMaHHE
poNM acTPOHOMHUHU B HMPaKTHUECKOI
NesITeNbHOCTH dYEIOBEKAa W
JanbpHEHIIeM Hay4YHO-TEXHHUYECKOM

pa3BuTtuu, ponaum GHU3UKHU B
¢bopMHUpPOBAaHUU Kpyrosopa H
GYHKIMOHAIBHOH  I'PaAaMOTHOCTH

YeJoBeKa ISl PELICHHs PaKTUIECKUX
3a1a4;

OreHKa NPaKTUYECKUX padoT
(peumweHnss Ka4eCTBEHHBIX,
pacueTHBHIX,
npodeccuoOHAaIbHO
OpPUEHTUPOBAHHBIX 331a4)

[1P68) chopMUpOBAaHHOCTE YMCHUSI MPUMEHSITh MOJyYCHHBIC
3HAHUS U1 OOBSICHCHUS YCIOBHUI MPOTEKAHUS (PU3HUECKHUX
SIBIICHUIA B IPUPOJIC U JIJISI IPHHSATHUS MPAKTHYCCKUX PEIICHUH B
MMOBCETHEBHOM JKU3HM i oOecreueHus 0e30MacHOCTU TPHU
oOpameHun ¢ OBITOBBIMU NMPUOOPAMU U TECXHHYCCKHUMU
YCTPOUCTBAMH, COXpPAHEHUS 3J0POBbS U COOJIIOJICHUS HOPM
JKOJIOTHYECKOTO TIOBE/ICHHSI B OKPY KAIOIEeH cpelie; MOHUMaHKe
HEOOXOMMMOCTH NPUMEHEHHUS JOCTHXCHUU (UBUKH U
TEXHOJIOTHU JJISl PAlHOHATIBHOTO MPHPOIOIOIE30BAHUS;

ChopmupoBaHO yMEeHHE NPUMEHSTH
MOJIyYeHHBIEC 3HAHMS ISl O0BSICHEHHUS
YCIOBUH TpOTEeKaHUS (GU3UIECKHUX
SIBIICHUH B MPUPOJE U JJISI IPHHSATHS
NpaKTHYECKUX PpEmeHn B
NMOBCEJHEBHOW JKU3HH IIA
obecnedyeHHnss 0E€30IMaCHOCTH IIpH
oOpaleHny ¢ OBITOBBIMU IIPUOOpPaMH U
TEXHUYECKUMHU  yCTpOHCTBaMu,
COXpaHEHHs 3I0POBbSI U COOJIIOJCHHUS
HOPM JKOJIOTHYECKOTO IIOBEJIEHHUS B
OKpy’Karollel cpezne

O1ieHKa IPaKTHIECKUX paboT
(peuieHuss KadyeCTBEHHBIX,
pPacYeTHBIX,
npodpeccCHOHANTbHO
OpPHEHTUPOBAHHBIX 3a/1aY)

[1P66) BnaneHNe OCHOBHBIMH METOAaMH HayYHOTO MO3HAHHUA,
HCTIONB3YEMBIMH B (DU3UKE: MIPOBOJHUTH NPSIMbIE M KOCBEHHBIE
n3MepeHus: QU3NIECKUX BEIHYUH, BEIOMpas ONTHMATIbHBIN
croco0® M3MEpeHus U UCIONb3Ysl N3BECTHBIE METOJBI OLEHKH
MOTPEIIHOCTEN H3MEpEeHUM, NPOBOAUTH HCCIENOBaHUE
3aBHCHMOCTEH (U3MYECKUX BEIUYUH C HCIOIH30BAHUEM
MPSIMBIX H3MEPEHHH, OOBACHATH NMONYy4YECHHBIE PE3yIbTaTHI,
UCTIONB3YS (U3NIECKUE TCOPUH, 3aKOHBI U TIOHATHUS, U JENaTh
BBIBOJIBI; COONIOAAThH MpaBmia 0e30MacHOTO Tpylda HpHU
MIPOBEJCHUH HCCIIEIOBAaHUH B paMKaxX y4eOHOTO SKCHEePHMEHTa
n ydeOHO-HCCIENOBAaTEIbCKONH JOESATEIBHOCTH C
HCIIOJIb30BaHNEM HU(QPOBBIX M3MEPUTEIBHBIX YCTPOHCTB U
nabopaTtopHoro ob6opyaoBaHHsA; CcHOPMHPOBAHHOCTH
NpeAcTaBJIEHHH O MeTOoAaX TMOJYydYeHHS HAYIHBIX
aCTPOHOMUYECKHUX 3HAHUM;

CbhopMupoBaH HaABBIK BIAJCHUS
OCHOBHBIMH METOJAaMHU Hay4HOTO
MO3HAHHUS, UCIOJIb3YEMbIMH B (hHU3UKE

OrneHKa MPaKTUIECKUX PaboT
(peumeHnsT Ka4eCTBEHHBIX,
pacuyeTHBHIX,
npodpeccHoOHATbHO
OpUEHTUPOBAHHBIX 331a4)

I1P65) yMeHHe y4uThIBaTh FPaHHUIBI IPUMEHEHHS U3yYSHHBIX
(bu3nyeckux Mojenell: MarepuaibHas TOYKa, WHEepIHaIbHas
CUCTEMa OTCYeTa, HAealbHbII ra3; MOJENU CTPOEHMS ra3os,
KHUAKOCTEH U TBEPIBIX TN, TOYCUHBIH 3JIEKTPUUECKUN 3apsij,
aJiepHas MOJIeJIb aTOMa, HyKJIOHHAsi MOJIeJIb aTOMHOTO S/ipa Ipu
peuieHny GpU3NUECKUX 3a/1a4;

ChopMHpPOBAHO YMEHHE YUYHUTHIBATH
rpaHviibl NPUMCHCHUSA H3y‘leHHle
(U3HUCCKUX MOeCH

OneHka NpakTHYeCKUX padoT
(peuieHus KavyeCTBEHHBIX,
PacUYeTHBHIX,
npopeCcCUuoOHaNIbHO
OpPUECHTUPOBAHHBIX 3371a4)
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[IP63) BmageHWEe OCHOBOIOJATAIOUIUMHU (UIHICCKHUMHU
MOHSATHSMU M BEJIMYMHAMHU, XapaKTePU3yIOUUMHU (puzndaeckne
nponeccsl (CBSI3aHHBIMH C MEXAaHHUYECKHM [BHIXKEHHEM,
B3aUMOJICHCTBUEM TE€JI, MEXAHMYECKUMHU KOJECOAHHAMHU U
BOJHAMHU; ATOMHO-MOJICKYJISIPHBIM CTPOCHHEM BeEIllecTBa,
TEIUIOBBIMU MPOIECCAMU; JIEKTPHUYECKUM M MAarHHTHBIM
MOJSAMH, DJIEKTPUIECKUM TOKOM, IIEKTPOMATHHTHBIMU
KOJIeOAHUSAMU M BOJHAMU, ONTHYECKMMH SIBICHUSIMH;
KBaHTOBBIMU SIBIICHHSIMHU, CTPOCHUEM aTOMa U aTOMHOTO SIpa,
PaIiHOaKTHBHOCTHIO); BIAJEeHHE OCHOBOIOJIATAIOIIHMU
ACTPOHOMHUYECKUMH  HOHSATHSIMH, IO3BOJSIOIMUMHA
XapaKTepU30BaTh MPOILECCHI, IPOUCXOSAIINE HA 3Be3JaX, B
3BE3IHBIX CHCTEMax, B MEXTaJaKTHYECKOH cpelie; ABHKEHHE
HeOECHBIX Tell, DBOMIIOLMIO 3BE3/ U BeeneHHol;

CdopmMupoBaHEl HaBBIKM BIAACHUS
OCHOBOIIOJIATalOIUMH  (PU3NIECKIMH
NOHATHUSAMH ¥ BEJIHYHHAMU,
XapaKTepU3yIOMUMH  (QU3UIECKUe
TIPOLIECCHI

OreHKa MPaKTUIECKUX PaboT
(peumeHUss Ka4eCTBEHHBIX,
pacuyeTHBHIX,
npodeccHoOHAIbHO
OPHUEHTHPOBAHHBIX 3a/1a4)

I1P69) chopmupoBaHHOCT COOCTBEHHOH MHO3ULHMH MO
OTHOLICHHIO K (u3nueckoil MHPOpMaLuu, ModydyaeMoil u3
pa3HBIX MCTOYHUKOB, YMEHMH MCIIOJb30BaTh LU(PPOBBIC
TEXHOJIOTHH JIs TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALIMU U
MIPeACTaBIEHUs Y4eOHOH U HayYHO-TIOMYJISIPHOHM MHpOpMaLuy;
pa3BuUTHE YMEHUH KPUTHUECKOTO aHajau3a MOoJIydaeMou
“HpOPMAIHH;

ChopmupoBana TmMO3HLHSA 1O
OTHOWEHHUIO K (U3UYECKOH
nHpopManuy, noay4acMon U3 pasHbIX
UCTOYHHUKOB, c(QOPMHUPOBAHO YMEHHUE
UCIIOJIb30BaTh HU(PPOBHIE TEXHOJIOTUH
11 TIOMCKa, CTPYKTYypPHpPOBaHHS,
HHTEpHpEeTalUd U IPEJCTABICHUS
yueOHOH ¥ Hay4YHO-NONYJISIpHOHU
nHpopmaIHu;

OreHka NPaKTUYECKUX padoT
(pewmeHnss Ka4eCTBEHHBIX,
pacueTHBHIX,
npodeccuoOHaIbHO
OpPUEHTUPOBAHHBIX 331a4)

[TP62) copMupoBaHHOCTH YMEHUI pacrio3HaBaTh (HU3MIECKHE
SIBJICHUS (IIPOIIECCHI) ¥ OOBSICHATh UX Ha OCHOBE M3YYECHHBIX
3aKOHOB: paBHOMEpPHOE ¥ PaBHOYCKOPEHHOE HPSMOJIHHEHHOE
JIBH)KEHUE, CBOOOJHOE MaJeHHE TeJl, ABMIKEHHE IO
OKPY>KHOCTH, MHEPLHs, B3aUMOJeiicTBHe Tel, KojiebaTelIbHOe
JIBIDKEHHE, PE30HAHC, BOJHOBOE ABWXKeHHE; IHPy3Hs,
OpOYHOBCKOE JBIDKEHUE, CTPOCHHE )KUAKOCTEH U TBEPIBIX TelI,
n3MeHeHne o0beMa Tel NpU HarpeBaHWM (OXJAXIACHUH),
TEIUIOBOE paBHOBECHE, HCIAPEHUE, KOHICHCAIMS, TUIaBICHHE,
KPHCTAJUIN3aLMsl, KUIIEHHE, BIaXXHOCTh BO3/lyXa, CBS3b CpeltHel
KHHETUYECKON IHEPTHH TEIUIOBOTO JBH)KEHHS MOJEKYJI C
a0COJIIOTHON TeMIepaTypoil, MOBHIIICHHE AABICHUS Ta3a IpU
€ro HarpeBaHHM B 3aKPBITOM COCYJE, CBSI3b MEXIY
rapaMeTpaMy COCTOSIHHS ra3a B M30IIPOIEccax; dIeKTPH3anus
TeJ, B3aHMOJACHCTBHUE 3apsJl0B, HArpEeBaHUE IPOBOJHUKA C
TOKOM, B3aUMOJACHCTBHE MarHUTOB, 3JIEKTPOMarHUTHAs
HHYKIUS, JeWCTBHE MArHUTHOTO MOJIS Ha MIPOBOJIHUK C TOKOM
U JIBIDKYIIUHCS 3apsi], 2JIEKTPOMarHUTHbIE KOJIeO0aH!s ¥ BOJHBI,
NPSIMOJIMHEHHOE pacHpoCTpaHEHHE CBeTa, OTpaKeHHe,
IpejoMIeHHne, HHTepdepeHnus, TUPpakuns U HOIIpU3anus
cBeTa, Aucnepcus cBera; (OTONIEKTpHUECKHH dddexT,
CBETOBOE IaBJIEHNE, BOSHHKHOBEHHUE JINHEHYATOro CIeKTpa
aToMa BOJOPOJA, ECTECTBEHHAas M HCKYCCTBEHHas
PaIroOaKTHBHOCTB;

CdopMupoBaHO YMEHHE PACIO3HABATH
¢usnueckue sBICHUS (IIPOIECCH) U
OOBSACHATH UX Ha OCHOBE M3YYCHHBIX
3aKOHOB

OtieHKa IPaKTHIECKUX paboT
(peuieHuss KadyeCTBEHHBIX,
pPacYeTHBIX,
npodpeccHOHATbHO
OpPHEHTUPOBAHHBIX 3a/1aY)

[1P610) oBnagenue ymMeHHAMHU paboTaTh B TPYIIIC .

CdopmupoBano ymeHue paboTath B
rpymime .

OrneHKa MPaKTUIECKUX PaboT
(peumeHnsT Ka4eCTBEHHBIX,
pacuyeTHBHIX,
npodpeccuoOHATbHO
OpUEHTUPOBAHHBIX 3371a4)

[1P64) BnameHHe 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TCOPHIMH,
yYBEpEHHOE HCIIOJIb30BAaHHE 3aKOHOB M 3aKOHOMEPHOCTEH IpH
aHamu3e (PU3NICCKUX SBJICHHUI U ITPOIIECCOB;

ChopMupoBaHBl HABBIKH BJIAJCHUS
3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TCOPUSAMH MPHU aHAINU3e (PU3HUCSCKUX
SBJICHUII U IIPOLIECCOB;

OneHka NpakTHYeCKUX padoT
(peuieHus KavyeCTBEHHBIX,
PacUYeTHBHIX,
npopeCcCUuoOHaNIbHO
OpPUECHTUPOBAHHBIX 3371a4)
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ITP67) chopMuUpOBaHHOCTH YMEHHS pPEIIaTh pacyeTHBIC 3a1a9u
C SIBHO 3aJaHHON (H3MYECKOH MOAENBI0, HUCHOIb3YS
¢m3uYeckne 3aKOHbI X IPHHIIUIB; Ha OCHOBE aHAJIN3a YCIOBHUS
3a7a4y BEIOMPATh (PU3NIECKYIO MOAEINb, BEICIATE (QU3UICCKHE
BEJIMYUHBl U (OPMYIBI, HEOOXOJUMBIE IS €€ peIIeHHS,
MIPOBOJAUTH PACUETHl M OIEHUBATH PEANFHOCTH MOIYyYCHHOTO
3HaYeHHUS (U3UYECKOW BEIMYMHBI; pEHIaTh KaueCTBEHHBIC
3aJa4y, BBICTPANBas JIOTHYECKH HETPOTHBOPEUHUBYIO LETIOUKY
paccyXIeHHH Cc OHNOpPOH Ha H3y4YEeHHBIE 3aKOHHI,
3aKOHOMEPHOCTH M (HU3UUYECKHE SBICHHUS;

ChopMupoBaHO yMEHHE pelarh
pacueTHble 3aJa4yy C SBHO 3aJaHHOIl
¢busznueckoi MOMIENbI0, HCIONb3YS
(bu3nyuecKre 3aKOHBI M IPHUHLIMIIBL;

OreHKa MPaKTUIECKUX PaboT
(peumeHUss Ka4eCTBEHHBIX,

pacdYeTHBHIX,
npodpeccuoHanbHO
OpPHEHTHUPOBAHHBIX 33/1a4)
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