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DopMHUPOBAHUE €CTECTBEHHOHAYYHO! I'PAMOTHOCTH
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YacoB 1o y4eOHOMY IIaHy
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44.03.05 IMenaroruyeckoe oOpazoBaHue (C AByMs NPOQHISIMH MOATOTOBKH )
Hanpasnennocts (mpoduinb) oOpa3oBaTeIbHON IporpaMMbl MareMaTruka U HHPOpMaTHKa
Brimyckaroriue kadeapsi:
MaremMaTHUK ¥ METOTUKH 00ydeHus1 MaTeMatuke; MHpopMaTHku 1 HHOOPMAITHOHHBIX

TEXHOJIOTUI B o6pa303a1—11/11/1

O0akaJjaBp

OYHAas
33ET

caMoCTOsTeIbHAs paboTa

KOHTaKTHas paboTa BO BpeMs
npomexxyrouHoi arrecranuu (MKP)

JacCcoOB Ha KOHTPOJIb

Pacnpez[e.nenne YacoB JUCUMIIIMHBI 110 ceMeCTpaM

108

36
36

35,67

Cemectp
(<Kypc>.<Cemectp 3(2.1)
Ha Kypce>) HUroro
Henens 16 5/6
Bun 3anstuit vi PIl v PII
Jlexunn 18 18 18 18
[Ipakruyeckue 18 18 18 18
Kontposs Ha 0,33 10,33 [0,33 |0,33
IPOMEKYTOUHYIO
aTTECTaINI0
(9x3ameH)
B Tom uncrne B popme | 4 4 4 4
MIPAKT.IIOATOTOBKH
Uroro ayn. 36 36 36 36
KonTakthas pabora 36,33 | 36,33 | 36,33 | 36,33
Cam. pabora 36 36 36 36
Yacsl Ha KOHTPOJTb 35,67 | 35,67 | 35,67 | 35,67
Hroro 108 108 108 108

Bunp! koHTponss B cemecTpax:

9K3aMEHBI 3



IIporpammy coctaBui(1):

KaHo. mexu. Hayk, doyenm, Bymaxos Cepeeil Bradumupoeuy

Paboyast nporpaMma JTMCHUIUINHBI

®opMHupOBaHHe €CTECTBEHHOHAYYHOH IPaMOTHOCTH

paspadorana B cootBercTBrU ¢ DI'OC BO:

denepanbHbIN FOCYAapCTBEHHBIH 00pa30BaTENIbHBIN CTAHIAPT BHICIIETO 00pa30BaHus - OaKaaBpHUaT 110 HATPABICHHUIO TIOATOTOBKH
44.03.05 IMemarornueckoe oOpazoBaHue (C ABYMs MPOQHIIMHI MOATOTOBKH) (prka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA HA OCHOBaHWU yqe6Horo IJi1aHa:

44.03.05 INenarormyeckoe obpazoBaHue (¢ ABYMs MPOQUIIMHU MOATOTOBKH)

Hanpassiennocts (poduiis) 06pa3oBaTeIbHOM MporpaMMel MaTemMaTka ¥ HHPOpMaTHKa

Berinyckarorue kadeapbr:

MaremMaTHKH ¥ METOJTUKH 00y4eHHs1 MaTeMaruke; HpopMaTHku 1 HHOOPMAITMOHHBIX TEXHOJIOTHI B 00pa30BaHUU

YTBEPIKICHHOTO YYEHBIM coBeTOM By3a oT 25.06.2025 nmpotokomn Ne .

Paboyas mporpamma oo0peHa Ha 3aceaHuu Kadeaps

D9 ®u3uku, TeXHOJIOTHH M METOAMKH 00yYeHUsI

IIporokoin ot 07.05.2025 . Ne 8

3aB. kadeapoii JlareriHueB Cepreit BacuiibeBrY, KaHIUIAT MEIArOTHYECKUX HAYK, TOLICHT

CornacoBaHo ¢ npejacraBuresiMu padoroaareneit Ha 3aceqannd HMC YTH(C), mporokos Ne 8 or 14 mas 2025 r.

Ipencenarens HMC YT'H(C)
Aéumnna E.A.



1. IEJIX OCBOEHUSA JTUCHUILJIMHBI (MO YJIS)

CDOpMI/IpOBaHI/Ie y 06yqa}0m1/1xc51 YHHUBEPCAJIBbHBIX U HpO(beCCI/IOHaJ'ILHI:IX KOMHCTGHHI/II\/'I B 00acTH eCTeCTBeHHOHay‘-IHOfI
T'PaMOTHOCTH ITYTEM IMOJIYYCHHA LEJIOCTHOIO NPEACTABICHUA O COBpeMeHHOfI eCTeCTBeHHOHay‘{HOﬁ KapTUHEC MUpa, 6epe)KHOFO

2. MECTO JUCHHUILIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJIBHOM ITIPOT'PAMMBbI

Hukn (paznen) OIL: | b1.B.01

2.1 | TpeGoBanus K MpeABAPUTEILHOI IIOATOTOBKE 00yIAIOIIErocs:

2.1.1| OcHOBBI y4eOHOI 1 NCCIIeI0BATEIBCKON NEeATEIBHOCTH

2.1.2 | Bo3pacTtHas aHaTOMUS, (PU3HOTIOTHS U KYJIETYpa 370POBBS

2.2 | AncuunanHbl (MOXYJIM) H PAKTHKH, JJIsI KOTOPBIX OCBOEHHE JAHHOI TUCHUIINHBI (MOIYJIs1) HE0OXO0IMMO KaK
npeauIecTByomiee:

2.2.1| OcHOBBI y4eOHOI U NCCIIeIOBATEbCKON NEeSTEIBHOCTH

2.2.2 | dunocodust

2.2.3 | Meropl HCClieTOBAaTEIbCKOM / POSKTHOM AEATSIBHOCTH

2.2.4 | TexHonoruu GpopMHUPOBaHUS (HYHKIHOHAIBLHON IPAMOTHOCTH (110 TIPO(HITIO MTOJATOTOBKH)

2.2.5 | TexHonornyeckas npakruka "[lefarormyeckas IMarHoCTHKa METaIIPEIMETHBIX 00pa30BaTeIbHBIX Pe3yIbTaTOB"

2.2.6 | OneHka (hyHKIHMOHAIBHOW IPaMOTHOCTH

2.2.7 | BrimosyHeHNE W 3aIWTa BHITYCKHON KBATH()UKAIMOHHOHW paboTHI

2.2.8 | Hayuno-ncciieoBarenbckas padbora

2.2.9 | Hay4Ho-uccienoBarenbekas padbora (MoydeHIe IepBUYHBIX HABBIKOB HAYYHO-HCCIIEI0BATEIBECKOM paboTe 1 IPOSKTHOM
JeATEeIILHOCTH)

2.2.10 | TTonrotoBka K cliaue M cava rocyJapcTBEHHOTO dK3aMeHa

3. ©POPMHUPYEMBIE KOMIIETEHIIMA 1 UTHIUKATOPBI UX JOCTHKEHUA

YK-1: Criocoden ocyuiecTBIsITh MONCK, KPpUTHYECKHIT aHAJIN3 U CHHTe3 HHPOPMAIMH, TPUMEHATH CHCTEMHbII MOAX0/ AJIs
peleHus MOCTABJIEHHBIX 32124

VYK-1.1: JIleMOHCTPUPYET 3HAHHE 0COOEHHOCTEH CHCTEMHOI0 M KPUTHYECKOT0 MBILILJIEHHsI, aprYMEeHTHPOBAHHO (hopMHupyeT
COOCTBEHHOE Cy:K/IeHHEe H OlleHKY nHdopManu, NPUHUMAeT 000CHOBAHHOE pelieHue

3HaTh:

VYposens 1 Hmeer mmpokue 3HaHUs 00 0COOCHHOCTSIX CUCTEMHOI'0 M KPUTHUECKOT'O MBIIIICHUS,
CBOOOIHO apryMEHTUPOBAHHO (hOPMHUPYET COOCTBEHHOE CY)KJICHHE M OLICHKY
UH(OpMAaLIUK, TIPUHUMAET 000OCHOBAHHOE pPEIlICHHE.

YpoBens 2 Hmeet yBepeHHbIC 3HAHUS 00 0COOEHHOCTSIX CHCTEMHOTO M KPUTHIECKOTO MBIIILICHHS,
apryMEHTHPOBAHHO (GOPMUPYET COOCTBEHHOE CY)KICHHE U OLIEHKY HH(pOpMaIIHH,
MIpUHUMAeT 000CHOBAHHOE PEIICHHUE.

VYposens 3 HMeer moBepXHOCTHBIE 3HAHUS 00 0COOCHHOCTSAX CHCTEMHOI'O M KPUTHIECKOTO
MBILUICHUSI, apTYMEHTHPOBAHHO (hOPMHUPYET COOCTBEHHOE CYX/ICHHE U OLICHKY
nHpOpMALIH, TPUHUMAET 0O0CHOBAHHOE PEIICHUE C TIOCTOPOHHEH MMOMOIIIBIO.

YMmeTh:

VYposens 1 CB00OIHO MPUMEHSET Ha IMPAKTHKE OCOOCHHOCTH CHCTEMHOIO U KPUTHIECKOTO
MBILUICHUSI, apTYMEHTHPOBAHHO (DOPMHUPYET COOCTBEHHOE CYXJICHHE U OIICHKY
uHpOpMaLINH, TPUHUMAET 0O0CHOBAHHOE PEIICHHUE.

Yposens 2 ITpuMeHsieT Ha MPaKTHUKE OOJIBIIMHCTBO OCOOCHHOCTEH CUCTEMHOTO U KPUTHUECKOTO
MBILIJICHUsI, apTyMEHTUPOBAHHO (DOPMUPYET COOCTBEHHOE CYXICHUE U OLICHKY
uHpOpMaLIMH, TPUHUMAET 0O0CHOBAHHOE PEIICHHUE.

Yposens 3 IIpumensier Ha IPAaKTHKE HEKOTOPbIE 0COOEHHOCTH CUCTEMHOIO M KPUTUIECKOTO
MBILUICHHSI, apTYMEHTHPOBAHHO (DOPMHUPYET COOCTBEHHOE CYXJICHHE U OIICHKY
nHpOpMaIINH, TPUHUMAET 000CHOBAHHOE PEIICHUE C TIOCTOPOHHEH MOMOIIIBIO.

Baagern:

VYposens 1 VYBepeHHO BiIageeT BCeMH 0COOCHHOCTSIMI CHCTEMHOTO M KPUTHYECKOTO MBILIUICHHS,
apryMEHTUPOBaHHO (OPMHUpPYET COOCTBEHHOE CYXKACHUE U OLICHKY MH(QOPMAIIH,
[PUHUMAET 0OOCHOBAaHHOE PEILCHHE.

Yposens 2 Bnageer GOMBITMHCTBOM 0COOEHHOCTEH CUCTEMHOTO U KPUTHYECKOTO MBIIILICHHS,
apryMEHTHPOBaHHO (OPMHUPYET COOCTBEHHOE CYXKACHUE U OLICHKY MH(OpMAIHH,
MIPUHAMAeT 00OCHOBAaHHOE PEILICHHE.

VYposens 3 Brnaneer HEKOTOPHIMU OCOOEHHOCTSIMU CUCTEMHOTO M KPUTHIECKOTO MBIIIJICHHS,
apryMEHTHPOBaHHO (pOPMHUPYET COOCTBEHHOE CYXKACHHE U OLICHKY HH()OpMAIIHH,
PUHUMAET 0OOCHOBAHHOE PEILCHHE C TIOCTOPOHHEH IIOMOIIIBIO.




YK-1.2: IIpumensier Jiornyeckue popmsbl 1 npoueaypbl, cnocodeH K pediekcuu 1o noBoay co6CTBEHHOMN U 1yKOM

MBICJTHTEIbHOM JeATECJIbHOCTH

3HaTh:

Yposens 1 MOosKeT MepeUrCIIUTh U 0XapaKTepU30BaTh BCE U3YUCHHBIC JIOTHUECKUE (OPMBI U
MPOLEYPBI, IPUMEHAEMBIE [T peIICKCHH 10 MOBOY COOCTBCHHOU M UyKOH
MBICITUTEILHON IEeITeILHOCTH.

Yposens 2 MOoKeT MepeUrCIIUTL U 0XapaKTepH30BaTh OOJIBIIHHCTBO N3YUCHHBIX JIOTHUECKUX (OPM U
MPOLIETYP, MPUMEHSICMBIX ISl pehJICKCHHU 110 TIOBOLY COOCTBEHHOM M Uy KOM
MBICTUTEJILHOU JIeSITEIILHOCTH.

Yposens 3 MOo3KeT MepeurcIIuTh U 0XapaKTepU30BaTh HEKOTOPBIC U3 M3YUYCHHBIX JIOTHYECKUX (OPM U
MIPOLICAYP, IPUMEHIEMBIX ISl pe(hIICKCHH 110 TOBOLy COOCTBEHHOW M 1y>KOU
MBICITUTEJILHOM JICSITEIILHOCTH.

YMeTh:

Yposens 1 TToJTHOCTBIO CAMOCTOSTENILHO OCYIIECTBIISIET PE(IICKCHIO 110 MMOBOAY COOCTBEHHOM 1
Yy’KO! MBICIIUTEIBHOMN IEATEIBHOCTH.

YposeHs 2 B GoJbliieit cTenmeH: caMOCTOATENBHO OCYIIECTBIIAET PE(ICKCHIO MO MOBOIY
COOCTBEHHOM M YYKOH MBICITUTEIBHOH JeATeIbHOCTH.

Yposens 3 OcymecTBisieT pedIISKCHIO 10 TIOBOTY COOCTBEHHOH M UY»KOUW MBICITUTEIIEHOM
JESITeTHOCTH TOJIBKO MPH MOMOIIY TPETHUX JIUII.

Baagern:

Yposens 1 JIeMOHCTpHpPYET Ha MPAaKTUKE UCTIOIb30BAHUE BCEX U3YUYCHHBIX JIOTHISCKUX (OPM U
rpouenyp pedIiekCuu 1o MoBoAy COOCTBEHHOM U YYKOW MBICIUTEIILHOM eI TEIbHOCTH.

YposeHs 2 JleMOHCTpHUpYET Ha MPAKTUKE UCIIOJB30BaHUE OOJIBIITMHCTBA N3YUYCHHBIX JIOTHICCKUX
dhopm u tiporeayp pedIIeKCHHU IO MTOBOLY COOCTBEHHOM U UY>KOH MBICIUTEIBLHOM
JIeSITeIIbHOCTH.

Yposens 3 JleMOHCTpHpYET Ha MPAKTHKE UCTIOJIb30BAHNE HEKOTOPHIX H3YUYEHHBIX JIOTHYECKHUX (popm

U Ipoueayp pediekcuu o NoBoay COOCTBEHHOH U UyKOH MBICIUTENILHON AesATeIbHOCTH.

YK-1.3: AHaJm3npyeT HCTOYHHUKHN nH(])opmaunn C I1€JIbI0O BBIABJICHUSA UX HpOTHBOpe‘lHﬁ H MOUCKaA NJOCTOBEPHDbIX Cy)ICIIeHI/lﬁ

3HaTh:

Yposens 1 3HaeT pa3In4HbIe BU/IbI HICTOYHUKOB MH(MOPMALIMHU B 00JIACTH €CTECTBEHHOHAYYHON
rPaMOTHOCTH, QJIFCOPUTMbI X TIOMCKA U MPU3HAKH JOCTOBEPHOCTH.

Yposens 2 3HaeT OCHOBHBIE BU/IbI ICTOYHUKOB MH(OPMAIIMK B 001aCTH €CTECTBEHHOHAYYHOM
TPaMOTHOCTH, @ TAKXKE AJITOPUTMBbI UX TIOUCKA.

Yposens 3 Hmeer npeacraBieHre 0 BUAaX HCTOYHUKOB HH(GOPMALIMU B 00JIaCTH
€CTECTBEHHOHAYYHOW I'PAMOTHOCTH, a TAKXKE aJITOPUTMAaX UX TOHCKA.

Ymersn:

VYposens 1 AHanu3upyeT UCTOYHUKH HHPOPMALIMU B 00J1aCTH €CTECTBEHHOHAYYHON IPaMOTHOCTH,
CaMOCTOSITEIILHO BBISBIISICT M ONIPEICIISET MPOTHBOPEYHS, BBIPAKAET COOCTBEHHOE
Cy)KJeHHue, 000CHOBBIBAET €T0 JOCTOBEPHOCTb.

Yposens 2 AHaIu3MpyeT KCTOYHUKHA HH(GOPMAIIUU B 00JIACTH €CTECTBCHHOHAYYHOM I'PAMOTHOCTH,
CaMOCTOSITEIILHO BBISBIISICT M ONPEJICIISET IPOTHBOPEYHS, BBIPAKAET COOCTBEHHOE
Cy)KJeHue, 000CHOBBIBAET €T0 JOCTOBEPHOCTh, IPH 3TOM UCIIBITHIBACT HEOOBIIHE
3aTpyIHCHUSL.

VYposens 3 AHanu3upyeT KCTOYHUKHA HH(GOPMAIIUU B 00JIACTH €CTECTBCHHOHAYYHOM I'PAMOTHOCTH, HE
BCET/Ia BBISBJISICT POTUBOPEUHS, C TPYAOM OIPEACIISIET JOCTOBEPHOCTh UCTOUHHKA.

Baaners:

Yposens 1 CBOOOIHO OCYILIECTBIISIET ACATEIBHOCTD 110 MOUCKY UCTOYHUKOB HH(POPMALIMHU B 001aCTH
€CTECTBEHHOHAYYHOM I'PAMOTHOCTH, HAa OCHOBE BBISIBIICHHBIX TIPOTHBOPCUH U
JIOCTOBEPHOCTH CY)KJCHHUH, BHIOUPAET METOIbI UCCIICAOBAHMSI.

YporeHs 2 Ocyl1ecTBIseT IesSTeIbHOCTD MO MOMCKY HCTOYHHKOB HH(OpMaIuu B 001acTu
€CTECTBEHHOHAYYHOW I'PAMOTHOCTH, HAa OCHOBE BBISIBIICHHBIX TIPOTHBOPCUHI U
JIOCTOBEPHOCTH CY)KJICHHUH, BRIOUPAET METOIbI HCCIICIOBAHUS, TIPH TOM UCIIHITHIBACT
HEKOTOPBIC 3aTPyAHCHHS.

Yposens 3 C mOCTOpPOHHEH MOMOIIBIO OCYIIECTBISIET IESITEIEHOCTD IO TIOUCKY UCTOYHUKOB

nHpOpMaIIIHU B 00J1aCTH €CTECTBCHHOHAYYHOW TPAMOTHOCTH.

IIK-1: Cnoco6en ocBauBaTh U HCMOJIb30BaTh TeOPeTUYECCKHE 3HAHUA U MPAKTHYCCKUE YMEHHS U HABBIKH B Hpe}lMeTl—lOﬁ

00.JIaCcTH NPH penieHnn NPoecCHOHAIBHBIX 3a1a4

IIK-1.1: 3naeT CTPYKTYpPY, COCTAB M TUAAKTHYECKHE e[IMHUIILI MPeIMETHOM 00J1acTH (MpenogaBaeMoro npeaMera)

3HaTh:

VYposens 1

CB00OTHO OPHEHTHPYETCS B CTPYKTYPE, COCTaBe M JUIAKTUIECKUX eIUHUIIAX
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB

VYposens 2

XO0poILOo 3HAET CTPYKTYPY, COCTAB U AUAAKTHYECKUE €AUHUIBI €CTECTBEHHOHAYYHbIX




yu4eOHbIX IIPEIMETOB

Yposens 3 B 0CHOBHOM 3HaeT CTPYKTYpy, COCTaB U AUIAAKTUUECKUAE €UHUIBI €CTECTBEHHOHAYYHBIX
y4eOHBIX IPeIMETOB

YMeThb:

Yposens 1 YMeer caMOCTOSITENIEHO BBISIBIIATH OCHOBHBIE JUAAKTHUECKUE SAUHULIBI [0 TEMaM
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEMETOB

Yposens 2 VYMeer B OCHOBHOM CaMOCTOSITEIBHO BBISIBJIATH OCHOBHBIE JTHJIAKTHYECKHE €IHMHUIIBI 110
TeMaM €CTeCTBEeHHOHAYYHBIX Y4eOHBIX MPEMETOB

Yposens 3 YMeeT BBISBIATH OCHOBHBIE JTUAAKTUYECKUE €IUHUIIBI 10 TEMaM €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEIMETOB TI0CJIE KOHCYJIBTALNH C IPEToIaBaTeieM

Baagern:

Yposens 1 CB00OOIHO Bia/ieeT METOIaMHU O0yUEHHS C Y4ETOM JIUAAKTUYECKUX €INHHIL

YposeHs 2 Xopo1io BiajeeT MeToJaMu 00yUYEeHHUS C yUeTOM JUJIAKTHUECKUX €IMHUIT

Yposens 3 B 0CHOBHOM BIajieeT METOJaMU OOYUYCHUsI C YUETOM JUAAKTHYCCKUX €IIHHHII

MK-1.2: YMeeT ocyliecTBJSITH OTOOP Y4eOHOTO COAeP:KAHUS IJIsl €r0 peaju3aiii B Pa3jJHIHbIX (popMax o0ydeHus B
cooTBeTcTBHH ¢ TpedoBanuamu ®I'oC OO

3HaTh:

VYposens 1 CB00OOTHO OPUEHTHUPYETCSI B COJIEPYKAaHUN €CTECTBEHHOHAYYHBIX YUSOHBIX MPEIMETOB

VYpoBeHs 2 XOpoIIIo 3HAET COJICPIKaHNE SCTECTBEHHOHAYYHBIX YUSOHBIX MPEAMETOB

VYposeHs 3 3HaeT OCHOBHOE COJICPYKAHNE €CTECTBCHHOHAYYHBIX YISOHBIX PEIMETOB

Ymersn:

VYposens 1 CaMOCTOSTENTFHO YMEET OCYIIECTBIIATH 0TOOP YIeOHOTO COepIKaHUs
€CTECTBEHHOHAYYHBIX YUCOHBIX MPEAMETOB ISl UX PEaM3alliK B PA3TUIHBIX opMax
00y4eHus B cooTBeTcTBUU ¢ TpeboBanusamu OI'OC OO

YpoBeHs 2 B 0CHOBHOM CaMOCTOSTEIBHO YMEET OCYIIECTBIISATH OTOOP YUEOHOTO COACPIKAHMUS
€CTECTBEHHOHAYYHBIX YUCOHBIX MPEAMETOB ISl X PeaM3alliK B PA3IHMIHBIX (opMax
00y4eHus B cooTBeTcTBUM ¢ TpeboBanusmMu ®I'OC OO

Yposens 3 YMeeT ocyIecTBIsATh 0TO0p yUeOHOIo CoIepKaHHsI €CTECTBEHHOHAYYHBIX YIeOHBIX
IPEAMETOB IS X peaau3aliy B pa3iInyHbIX Gopmax 0OydeHHs: B COOTBETCTBUU C
tpeboBanusiMu @I'OC OO nocne KOHCYIBTalMH ¢ IPENoAaBaTeIeM

Baaners:

Yposens 1 Co6oano Biazeer TpedboBanusimu GI'OC OO

Yposens 2 Xopomo Biageet TpeboBanusimu GPTOC OO

Yposens 3 Buageer ocHoBHBIME TpeboBanusmMu T'OC OO

MK-1.3: /lemoHcTpHpPYeT YMeHHE Pa3padaTbiBaTh pa3jimaHble (POPpMbI YUeOHBIX 3aHATHI, MPUMEHATH METOAbL, IPHEMbI H
TEXHOJIOTHH 00y4Y€eHHsi, B TOM YHUCJIe HHPOPpMAIHOHHbIE

3HaThb:

VYposens 1 3Haer paziauuHble GopMbl yUeOHBIX 3aHATHI U pa3InuHbIE METObI, IPHEMBI, TEXHOJIIOTHU
00yueHHs, B TOM 4YKCiie HHPOPMAIHOHHBIE

YpoBens 2 3HaeT OCHOBHbIE ()OPMBI YUEOHBIX 3aHATHI M OCHOBHBIE METObI, IPUEMBI, TEXHOIOTHUH
00yueHHs, B TOM 4YKCiie HHPOPMAIHOHHBIE

Yposens 3 3HaeT HeKOTOpbIie (POPMBI YI€OHBIX 3aHATHI U HEKOTOPBIC METO/IbI, IPHUEMBI, TEXHOJIOTHH
00yueHHs, B TOM 4YKciie HHPOPMAIHOHHBIC

VYmersn:

VYposens 1 VYmMmeer pa3pabaTbiBaTh pa3aiudHbie (POPMBI YIeOHbIX 3aHATHH, IPUMEHITH Pa3IMYHbIC
METO/BI, PUEMBI U TEXHOJIOTHUH O0YYEeHHS, B TOM Ynciie HH)OpPMAalOHHBIE

Yposens 2 YMeer pa3pabaTbiBaTh OCHOBHBIC ()OPMBI YUCOHBIX 3aHATHI, IPUMEHITh OCHOBHBIC
METO/BI, IPUEMBI U TEXHOJIOTHUH O0YYEeHHS, B TOM Ynciie HH()OPMAIOHHBIE

Yposens 3 Ymeer pazpabaTeiBaTh HEKOTOPBIC POPMBI yUEOHBIX 3aHATHI, TIPUMEHSATH HEKOTOPBIC
METO/BI, TPUEMBI U TEXHOJIOTHH O0YUYEeHHS, B TOM Ynciie HH)OPMAIOHHBIE.

Baagern:

VYposens 1 JleMOHCTpHpYET YMEHHE pa3padaThiBaTh pa3indHbIe (POPMBI YUSOHBIX 3aHITHH 110
€CTECTBEHHOHAYYHBIM YUeOHBIM MpeIMETaM, IPUMEHATh Pa3IMIHbIE METOIbI, IIPHEMBI 1
TEXHOJIOTHH O0yUYEeHHs, B TOM YHCIIe HHPOPMALTHOHHBIE

YporeHs 2 JleMOHCTpHpYET YMEHHE pa3padaThiBaTh OCHOBHBIC (DOPMBI yUeOHBIX 3aHATHIA TIO
€CTECTBEHHOHAYYHBIM yUeOHBIM MpeIMeTaM, IPUMEHATh OCHOBHBIE METOIBI, IPUEMBI U
TEXHOJIOTHH OOYYEHHs, B TOM YHCIIe HHPOPMAITHOHHBIE

VYposens 3 JleMOHCTpHpYyeT yMEeHHE pa3padaThIBaTh HEKOTOPHIE ()OPMEI YICOHBIX 3aHATHH 110

€CTECTBEHHOHAYYHBIM yUeOHBIM MPEeMETaM, IPUMEHATh HEKOTOPBIE METOMBL, IPUEMBI U
TEXHOJIOTHH 00y9IeHHs, B TOM YHCIIe HH(POPMAI[IOHHEIE




4. CTPYKTYPA U COAEP)KAHUE TUCIUIIVIMHBI MOAYJIS)

Kon HaumeHoBaHue pa3/iesioB M TeM /BH] Cemectp / | YacoB | Komneren- | Jluteparypa | Uute | Ilpumeuyanue
3aHATHA 3aHATus/ Kype 107071 H 3J1. pecypehbl | paKT.
Pa3nen 1. EcrecTBeHHOHAy4YHast
rPaMoOTHOCTH
11 Brenenue. Ilpaktrka npuMeHeHNS 3 2 YK-1.1 VK- JIL.1J11.2 Bomnpocsr k
COBPEMEHHBIX MeAarornyecKiux 1.2 VK-1.3 JI1.3 9K3aMeHY
TEXHOJIOTHI B LIEJIAX (POPMHUPOBAHUS ITK-1.1 IIK-
€CTECTBEHHOHAaY4YHOU IrpaMOTHOCTH B 1.2 TIK-1.3
TexHOMapKax W MHBIX HHHOBAIIMOHHBIX
00pa3oBaTenbHbIX LeHTpax /JIex/
1.2 ITonsTue "®yHKIMOHANBHAS 3 2 VYK-1.1 VK- JI1.1J11.2 3agaHus 1
rpamoTHOCTB" /JIek/ 1.2 VK-1.3 JI1.3 CaMOCTOSTEIbH
ITK-1.1 IK- ol paboTHI.
1.2 TIK-1.3 Bomnpocs! k
9K3aMEHY
1.3 MesxyHapoiHasi MporpamMma 1o OleHKe 3 2 YK-1.1 VK- JIL.1J11.2 3ananus s
00pa30BaTeNbHBIX JOCTIKEHUHN yUaIIuXCs 1.2 VK-1.3 JI1.3 CaMOCTOATENBH
PISA /Jlex/ ITK-1.1 TTK- 0if paboTHI.
1.2 TIK-1.3 Bomnpocs! k
9K3aMEHY
14 3ananust Mo (HyHKINOHAIBHOM 3 2 YK-1.1 VK- JI1.1J11.2 Brictynnenue ¢
rpamotHocTH /IIp/ 1.2 YK-1.3 JI1.3 JIOKJIaJIOM
TIK-1.1 TIK-
1.2 TIK-1.3
1.5 CamocrosrenbHas padoTta CTyIeHTa 110 3 12 YK-1.1 VK- JI.1J11.2 Pabora ¢
pasmeny /Cp/ 1.2 VK-1.3 JI1.3 nHOPMAIHOHH
TIK-1.1 K- BIMU
1.2 TIK-1.3 HWCTOYHUKAMHU,
MOATOTOBKA
JIOKJIa7a U
pa3paboTka
Ipe3eHTaluu
1.6 ITonsTue "EcrecTBeHHOHAYYHAS 3 2 VK-1.1 VK- JI1.1J11.2 3amganus s
rpamoTtHocTh" /JIek/ 1.2 YK-1.3 JI1.3 CaMOCTOSATENbH
TIK-1.1 K- ol paboTHI.
1.2 TIK-1.3 Bomnpocs! k
9K3aMEHY
1.7 3agaHus 110 €CTECTBEHHOHAYYHOM 3 2 VK-1.1 YK- JI1.1J11.2 BricTymieHue ¢
rpamortHocTH /TTp/ 1.2 YK-1.3 JI1.3 JIOKIIAZIOM
IK-1.1 TIK-
1.2 TIK-1.3
1.8 Keiic «IlnannpoBaHrue HHTETPUPOBAHHOIO 3 2 VK-1.1 VK- JI1.1J11.2 Pemienue keiica
YPOKa» Ha OCHOBE KOMILUIEKCHOI'O 3aaHHUs 1.2 VK-1.3 JI1.3
«['mobanpHOE MOTEMIIeHHEe) ¢ BKIIOUECHUEM TIK-1.1 [IK-
3aJlaHui Ha KpeaTuBHOE MblnuieHue /TIp/ 1.2 TIK-1.3
Paznen 2. llenocTHas
€CTeCTBEeHHOHAYYHAasl KAPTHHA MUPa
2.1 O6mue cBeneHus o Hayke /Jlex/ 3 2 VK-1.1 VK- JI1.1 J11.2 3ama"us s
1.2 VK-1.3 JI1.3 CaMOCTOSATEIbH
TIK-1.1 IK- 0if paboTHI.
1.2 TIK-1.3 Bomnpocs! k
9K3aMEHY
2.2 dusnueckas kapruHa mupa /Jlex/ 3 2 VK-1.1 VK- JI1.1 J11.2 3ama"us s
1.2 VK-1.3 J1.3 CaMOCTOSATEIbH
TIK-1.1 ITK- 0i1 paboTHI.
1.2 TIK-1.3 Bomnpocs! k
9K3aMEHY
2.3 Pa3paboTka GparMeHTOB 3aHUIT TIO 3 2 VK-1.1 VK- JI1.1J11.2 Bricrymuienue ¢
ecTeCTBeHHOHayJHOH rpamoTHOCTH /ITp/ 1.2 VK-1.3 J1.3 JIOKJIaJJ0M
IK-1.1 IIK-

1.2 TIK-1.3




24 AcTtpoHOMHYECKas KapTHHa Mupa /JIex/ 2 VK-1.1 VK- J1.1J11.2 3aganus 1
1.2 VK-1.3 JI1.3 CaMOCTOSATENBH
ITK-1.1 IIK- 0if paboTHI.
1.2 TIK-1.3 Bomnpocs! k
9K3aMEHY
2.5 Pa3paboTka KOMIUIEKCHBIX 33/ THHH 10 4 YK-1.1 VK- JIL.1J11.2 BricTymienue ¢
€CTeCTBEHHOHaY4YHOU rpamotHOCcTH /[Ip/ 1.2 VK-1.3 JI1.3 JIOKJIaJI0OM
IK-1.1 K-
1.2 TIK-1.3
2.6 Xummdeckast KapTHHa Mupa /Jlex/ 2 VK-1.1 VK- JI1.1J11.2 3agaHus s
1.2 VK-1.3 JI1.3 CaMOCTOATENBH
ITK-1.1 ITK- 0if paboTHI.
1.2 TIK-1.3 Bomnpocs! k
9K3aMEHY
2.7 Buonorugeckas kapruHa mupa /Jlex/ 2 VYK-1.1 VK- JI1.1J11.2 3agaHus 1
1.2 VK-1.3 JI1.3 CaMOCTOATENBH
ITK-1.1 IK- ol paboTHI.
1.2 TIK-1.3 Bomnpocs! k
9K3aMEHY
2.8 JlopaboTka KOMILIEKCHBIX 3a{HUH 110 4 VK-1.1 VK- JI1.1J11.2 BeicTymuienue ¢
€CTEeCTBEHHOHAY4YHOU rpamotHocTH /IIp/ 1.2 YK-1.3 JI1.3 JIOKJIaJIOM
IK-1.1 IK-
1.2 TIK-1.3
2.9 OT060p KOMIUIEKCHBIX 33JJHUH 1O 2 YK-1.1 VK- JI1.1J11.2 Bricryruienue ¢
€CTECTBCHHOHAYYHOM IPaMOTHOCTH JIJIsI 1.2 YK-1.3 JI1.3 JIOKJTaJIOM
OKPYXHOM OJTUMITHAIBI 110 TIK-1.1 K-
ecTecTBeHHOHay4yHOU rpamotHocTr KITIY 1.2 TIK-1.3
um. B.I1. Acradnesa /TIp/
2.10 CamocrosrenbHas padoTa CTyIeHTa 110 24 YK-1.1 VK- JI1.1J11.2 Pabora ¢
pasmeny /Cp/ 1.2 VK-1.3 JI1.3 nH(OpPMAITHOHH
TIK-1.1 [IK- BIMHU
1.2 TIK-1.3 HCTOYHUKAMH,
MOATOTOBKA
JIOKJIa1a U
pa3paboTka
Ipe3eHTaluu
Paznes 3. IIpome:kyTOUHAsI aTTeCTALMS
3.1 [ToxaroroBka k ’3x3amMeHy /JK3amMeH/ 35,67 | YK-1.1 VK- JI1.1 J11.2 IToaroroBska k
1.2 YK-1.3 JI1.3 9K3aMEHY
IK-1.1 TIK-
1.2 TIK-1.3
3.2 Cpnauva sx3amena /KPD/ 0,33 | YK-1.1 VK- JI1.1 J11.2 DK3aMeH
1.2 VK-1.3 J1.3
IK-1.1 TIK-
1.2 TIK-1.3

5. ®OHJ OHEHOYHbIX CPEACTB

5.1. KouTposabHble BONPOCHI U 3aJaHUs

1. HalinuTe no oiHOMY 3aJJaHUIO HA YUTATENBCKYIO IPAMOTHOCTh, MATEMATHUYECKYIO TPAMOTHOCTh, (PMHAHCOBYIO TPAMOTHOCTb,
ri100abHbIC KOMIIETCHIINH, KPEaTUBHOE MBILIUICHHE U PEIIUTE UX (WM HAWIUTE C PELICHUEM U U3y4uTe ero). Pesynbrar
MpeaCTaBbTE B (hOpME JIOKIIA/Ia C PE3CHTALIUCH.

2. HaiinuTe 3 KOMIUIEKCHBIX 3aJJaHUS TI0 €CTECTBEHHOHAYYHOW TPAMOTHOCTH U COCTaBETE K KaXKIO0H CUTYyaIlUy €Iie Mo 2 BOIpoca.
J1J1s KaXKJI0TO COCTAaBJICHHOT0 BaMu 3a/1aHKs OIUILIUTE €T0 XapaKTepUCTUKHU. Pe3ynbTar npeactaBsTe B opMe T0KIaIa ¢
Mpe3eHTaIeH.

3. Pa3pa6oraiite cOOCTBEHHOE KOMILJICKCHOE 3aJ]aHNE HA OLCHKY (YHKI[MOHAILHON rPaMOTHOCTH:

*- IOA0EPHTE CIOKET U TaliTe Ha3BaHHE;

*- cocTaBbTe 4-5 3amaHuii pazHoro hopMara, ¢ pa3HBIM THIIOM OTBETA - [0 OJJHOMY Ha Ka)KJ0€ U3 OCHOBHBIX TIO3HABATEIBHBIX
JelicTBUH (BBIsSBICHNE HHOpPMALINH, €€ aHaIIU3, OLIEHKa TPOOIeMb], MPUMEHEHNE 3HAHUS U TIOHUMaHMST;

*- copMymupyiite oTBEeT(-bI) (PSIIBI OTBETOB), KOTOPBIE IPUHAMAIOTCS H KOTOPbIE HE TIPHHUMAIOTCS;

*- TIPEIUTOXKUTE CXEMBI OIIEHHBaHUS (IIIKAJIbI B 0AIUTaX ¢ KOMMEHTAPUsIMU, IIPU KAKOM OTBETE BBICTABIISETCS TOT WIIM HHOH Oai).
Pesynbrar npezcraBsTe B hopMe A0KIaa C MPE3CHTAIHEH.

4. TopaboTaiiTe KOMIUIEKCHBIE 3aJaHUs TI0 €CTECTBEHHOHAYYHOM TPAMOTHOCTH C YIE€TOM 3aMEeYaHUi IPeTo1aBaTesst u




OJTHOTPYIITHUKOB. Pe3yibrar npencrasbre B (hopMe IOKIIaa ¢ IPe3eHTaUeH.

5. Brinuiure npenojgasaTeito 0ToOpaHHbIE KOMILIEKCHBIE 3a1aHUS JUI OKPY>KHOM OJIMMITUA/bI [10 €CTECTBEHHOHAYUHOH
rpamoTtHOcTH KI'TTY mm. B.IT. Actadnesa.

5.2. TeMbl NHCbLMEHHBIX PaGéoT

He npenycmotpeno.

5.3. ®oHA OLICHOYHBIX CPeICTB

Bomnpocs! k 3k3ameHy no aucuuruinie GopMUpOBaHUE €CTECTBEHHOHAYYHON IPAMOTHOCTH

1. Ponp «TexHOnapkoB yHHBEPCAIbHBIX MEJArOTMYECKUX KOMIETEHIMI» U MHBIX HHHOBAIMOHHBIX 00pa30BaTENbHBIX
LEHTPOB B (DOPMUPOBAHUH €CTECTBEHHOHAYYHOU IPaMOTHOCTH.

2. Bb3oBbI coBpeMeHHOCTH. OQbecneueHre r1o0anbHON KOHKYPEHTOCIIOCOOHOCTH. O0ecnedeHne HHHOBAIIMOHHOTO
Pa3BUTHS SKOHOMHKH U TIOBBIIICHHE KOHKYPEHTOCIIOCOOHOCTH cTpaHbl. [loBbIeHHe KadecTBa 0Opa3oBanusl. Llenesoli moprper
yuamierocs urkosst 2030.

3. CymHocTb nousaTusi « OyHKIMOHAIbHAS TPAMOTHOCTBY U €0 COBPEMEHHOE IOHUMaHME.

4. MexayHapoIHbIe CPaBHUTEIBHBIC HCCIICA0BAHMS KaduecTBa oomero oopasosanus: TIMSS, PIRLS, PIRLS, TEDS, ICILS,
PISA, TALIS. Ornnune uccnenoanwmii IEA (PIRLS, TIMSS) or OECD (PISA).

5. Pe3ynbTaThl yyacTus U AMHAMHKA PE3YJIBTATOB POCCUICKUX YUAIIUXCS B MEXKTyHAPOAHBIX CPABHUTEIILHBIX
HCCIIEJIOBAaHMAX KayecTBa o01ero o0pa3oBaHusl.

6. Poccuiickas cucrema oneHku kadectBa oopaszoBanusi (READ).

7. @yunkupoHansHas rpamoTHocTh U GI'OC.

8. MexayHapo/Has mporpamma Io oleHKe 00pa3oBaTeNbHbIX AocTkeHuit yuamuxcs (PISA). Ouenka GyHKIMOHATBHON
rpamMoTHOCTH B uccienoBanun PISA. M3ameHeHue B mHCTpyMeHTapuu uccieaoBanus PISA — orpakeHre OCHOBHBIX TEHACHIMN
W3MEHEHHUs B OLIEHKE 00pa30BaTeIbHbIX JTOCTHKECHUM.

9. Cocrassitonyie (yHKIMOHAIBHOW TpaMOTHOCTH. CTPYKTYpa U3MEPUTEIBHBIX MaTEPUANIOB B UccienoBaHnnu PISA.
Oco0eHHOCTH 3a/IaHUH 1151 OUEHKH (DYHKIIMOHAIBHOW TPAMOTHOCTH. YPOBHH (DYHKIIMOHAIBHON IPAMOTHOCTH B MCCJICJIOBAHUN
PISA. OcHoBHbIE XapakTepucTUKHU 3aaanHuil PISA.

10. Yuacrue Poccuiickoii denepaniny B MEXyHApOIHOM HcciaeaoBaHuK PISA. AHanu3 pe3ynbTaToB pOCCHHCKUX YYalHXCS
B CPaBHEHHH C Pe3yJIbTaTaAMHU JIDYTHX CTPaH.

11. Uurarenbckasi rpaMOTHOCTb: TIOHSATHE, OCOOCHHOCTH, PE3YJIbTAThl BHIMOJIHEHHUS 3a1aHU POCCUACKUMHE yUYallUMHCS.

12. Maremaruueckasi rpaMOTHOCTb: IOHSITHE, OCOOCHHOCTH, PE3YJILTAThI BBITIOJIHEHHS 3a]JaHUI POCCUACKUMH yUAIIIUMUCS.
13. duHaHCOBast TPAMOTHOCTh: MOHATHE, OCOOCHHOCTH, PE3yJIbTaThl BBITOHEHNS 3aJaHUH POCCUMCKUMH YUAIIAMUCS.

14. Tno0anbHbIe KOMIIETEHIIMU: TIOHATHE, OCOOCHHOCTH, PE3YJILTAThI BHIMOJIHEHHUS 3a1aHUI POCCUACKUMHU yUYaIlUMHCS.

15. KpeaTuBHOE MBIILIECHHE: TIOHATHE, 0COOCHHOCTH, PE3Y/IbTAaThl BHITOJHCHUS 3a1aHUH POCCUMCKIUMHM YUAITAMKCS.

16. Tno0asnbHbIe KOMIIETEHIIMU: TIOHATHE, OCOOCHHOCTH, PE3YJILTAThI BHIMOJIHEHNUS 3a1aHUI POCCUACKUMHU yUYaIlUMHCS.

17. ®dakTopsl MOBHIIICHHS Ka4eCTBA POCCHICKOT0 00pazoBanus. OpraHu3ais IeATeIbHOCTH YUUTEINs Py (OpMHUPOBaHUN
(yHKIIMOHAIBHOM IPAMOTHOCTH IIKOJILHUKOB. 33724 00pa30BaTeIbHBIX OPraHU3aIMid B pPa3BUTHH ()yHKIIMOHAIBHOM I'PAMOTHOCTH
YYaIIMXCS.

18. Moienb pa3BUTHS yYeHHKA, MOJIeIb pa3Butus yunrens (Cunramnyp). [ 1aBHbIe JeTEpMUHAHTBI KA4ECTBA HIKOJIBHOTO
o0OpasoBanus (1o pesynbratam PISA).

19. EcTecTBeHHOHAyYHasI TPAMOTHOCTb: IIOHATHE, 0COOCHHOCTH, PE3Yy/IbTaThl BHITIOJHEHHUS 3aJaHUH POCCUMCKIMHM
yYaIIMMHUCS.

20. Mopenb ecTeCTBEHHOHAYYHOM rpaMOTHOCTH. ECTeCTBEeHHOHAYYHBIE KOMIIETEHTHOCTH U YMEHHS.

21. 3ajaHus M0 €CTECTBEHHOHAYYHOM rPaMOTHOCTH U ITOAXO/IbI K UX pa3padoTke. Mozeins 3aganus PISA no orenke
€CTECTBEHHOHAYYHOW I'PAMOTHOCTH.

22. [Tyt hopMUpOBaHHUs €CTECTBEHHOHAYYHOM IpaMOTHOCTH. Kakoit 1o/mkHa ObITh METOAMKA, (DOPMUPYIOLIAS
€CTECTBEHHOHAYUYHYIO TPAMOTHOCTb. Mepbl, HEOOXOJMMBIE 15 JAJIbHEHIIETO MOBBIIICHHUS KAaYeCTBA ECTECTBEHHOHAYYHOTO
00pa3oBaHusL.

23. [lepcrieKTHBHBIC METOAMKH TS (DOPMHPOBAHMS €CTECTBEHHOHAYYHOM I'PAMOTHOCTH.

24. O6mue cBeaenus o Hayke. Hayunoe nccinenoBanue. CTpyKTypa OpraHu3aiiy Hay4HbIX UCCACIOBAHUI: HayYHAasI TEOPHS,
Hay4yHasi METOI0JIOTHsI, HAYYHBI METO/I, POLIECChI HAYYHBIX UCCIICIOBAHUI, METOIMKA HAYUHBIX UCCIICIOBAHUH, TEXHOIOTUS
HAYYHBIX UCCIICIOBAHUH.

25. Hayunsiit MmeTo mo3Hanus. @yHaaMeHTAIbHBIC HAYYHBIC TTOHSTHS.

26. OcHOBBI (pU3HYECKOI KapTHHBI MUpa. MUKpPO-, MaKpO- ¥ Mera-MUpbI. «I paHUIIB CTPYKTYPHBIX YPOBHEH MaTepHH.
«I"paHUIIB MPUMEHEHHUS OCHOBHBIX TEOPHIA.

27. IloHSTHS ¥ IPUHIMIIE (PU3NIECKON KapTHUHBI MHUpA.

28. ®yHgamMeHTaIbHbe (U3NIECKUE B3aUMOICHCTBHSL.

29. KBaHTOBO-MexaHH4YeCKas Mojieb atroMa. 3otonbl. Monsl [ToHATHE 00 SHEPreTHYECKUX YPOBHSX AJICKTPOHOB. DHEPTHS
¢doroHna.

30. KoprryckynsipHO-BOTHOBOH Ayann3M. KBaHTOBbIE 1 BOTHOBEBIE CBOMCTBA CBETA.

31. Dnemenrapusie yacTuipl. [Ipuaimmn 3anpera [Taymm.

32. I'pynribl GU3UUECKUX SBICHUIA.

33. OCHOBBI aCTPOHOMHYECKO KapTuHBI MHpa. CTpyKTypa U MaciuTaObl BeeneHHOi.

34. Crpoenne CosHEUHOW CUCTEMBI. J[BE TPYIITIBI OOJBIINX TUIAHET.

35. IlnaneTst 3eMHO# rpynmbl. [l1aHeTHI-TUTAHTEL.

36. Kapnukopsie maneTsl. Mansle Tena COTHEYHOM CHCTEMBI: aCTEPOHIbI (Malble ITAHEThl ), KOMETHI, MeTeOpbI, OOJTHIbI,
METECOPHUTHI.

37. Comnrie — 6mmkaiimmast 3Be3za: porocdepa, CieKTp U xumuaeckuii coctaB ConHna, crpoerne ConHIa, HCTOUHAKH




sHeprun CoJHIIa, COJIHEYHAs! aKTUBHOCTb, COJTHEYHO-3EMHBIE CBSI3H.

38. 3Be3bl: OnpeeNeHUe PacCTOSHUN 10 3BE€3, Pa3Mepbl 3Be3/1, CTPOSHHE 3B€3/], CBETUMOCTh 3BE3]], JHarpaMmma
I'epmnpynra—Paccena, Mex3Be3iHas cpesia, 3BOJIIOIHS 3BE3 L.

39. 3Be3anbie ckorieHus. ['anakruka.

40. MeraranakTuka: Jpyrue rajJlakTHKH, CKOTIJICHUS! TaJIaKTHK.

41. Kocmornorust. Kocmonormdaeckuii npuHImi. 3akon Xab0ma. PenukroBoe m3nydeHune TeMHast MaTepus U TEMHAs SHEPTHSI.
bynymee BceneHHoM.

42. Ox3omnanetsl. [Iponcxoxkaenue xu3Hu. JKu3Hb 1 pasyMm Bo BeeneHHoiA.

43. OcHoBbl xuMHYecKol kapTuHbl Mupa. [TonsTus. Teopuu. 3akoHbI.

44, Ileproaruecknii 3aKOH XUMUYECKHUX 3JIeMeHTOB. [lepronndeckas cucrema xumudeckux anemeHToB .M. Menneneena:
«KOPOTKash (KOPOTKOIIEPUOIHAS), «IJTUHHAS (JUTMHHOIIEPUOIHAS).

45. XuMu4eckue CTpyKTypbl (COeIMHEHHS1): HEOPTaHUUECKUE U OpraHUYEeCKHe.

46. X¥Mu4eckue peakiyu: 3K30TepMUUECKIE, YJHI0TEPMUUECKHE. XUMUYECKUH Mporecc. XMMUYecKas KHHETHKA.
CKOPOCTBIO XMMHUYECKOH peakiiuu. 3akoH aercTByronmx mMacc. [Ipasuino Baut-T'odda. Karanus. 3akoH COXpaHEHUS BEIeCTBa.
MonspHas macca.

47. OCHOBBI OHOJIOTUYECKON KapTHHBI MUpa. DyHIaMEHTAIbHBIC OHOOTHIECKUE TEOPHH.

48. buonoruyeckas sostounsi. Hacnencrennocts. M3MeHunBocTh. EcTecTBeHHBIN 0TOOD.

49. IIpuHUMIIBI BOCTIPOM3BOCTBA KUBBIX cUCTeM. OCHOBBI TeHEeTHKH. HyKIIeMHOBBIE KUCIIOTHI. X POMOCOMBI. AJUIEIH.
Kapuorun. Cunres 6enka: TpaHckpurius U Tpancisiuus ['enorun. @enorur. ['enom. ['enodonn. Myranuu.

50. HoctmxkeHus 6uooruy. I'eHHast HHXKEHEepUsl.

5.4. IlepeyeHb BH/IOB OLICHOYHBIX CPeJICTB

6. YYHEBHO-METO/NYECKOE H UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

6.1. PexomMeHayemasi JiuTepaTypa

6.1.1. OcHoBHas1 JiuTEpaTypa

ABTODBI, COCTABUTEIIH 3arnaBue Wz narenscTBO, o1
JI1.1 |[Tyces [. A., BonkoBa |EcrecTBeHHOHay4Hasi KapTHHA MUpa: yuyeOHoe ocodue Mocksa: MockoBCKHH
E.T., Macnakos A. C. eIarOTMYCCKHI

FOCY}]apCTBCHHBIﬁ yHI/IBepCI/ITCT
(MIIT'Y), 2016

JI1.2 | CmupHoBa H.3., VIHHOBAIIMOHHBIE MPOLIECCHI B €CTECTBEHHOHAYYHOM Kpacnosipck: KI'TTY um. B. I1.
lankuna E.A., o0pa3oBaHUU: MOHOTpadUst Acradnena, 2014

T'onukoBa T.B.,
T'opnenko H.M., Umunin

n.b.

JI1.3 | A. H. Bennuko, E. 0. | COopHuK yueOHBIX 1 OLIEHOYHBIX 3aJaHMi It (HOPMHUPOBAHUS U Hosocubupck : HI'TIY, 2021
IIumonoBa, T. B. OIICHKH C(POPMHUPOBAHHOCTH €CTECTECTBEHHO-HAYYHOM
Pri0akoBa TPaMOTHOCTH (Ha Marepuaie GU3UKH) : 3aJa4HUK

6.3.1 JIuueH3noHHOe U CBOOOIHO pacnpocrpansieMoe nporpaMmmMHoO¢e 06ecnelle1me, B TOM YHUCJI€ OTCYECCTBCHHOI'0
NMpou3BOACTBA

Ji1st oCBOCHMSI JUCIUILIMHBI HEOOXOAMM KOMIIBIOTEP ¢ IpapuuecKoii OrnepaloHHON CUCTEMOM, O(UCHBIM AaKETOM IPHUI0KCHHIA,
HHTEPHET-Opay3epom, mporpaMmmoii st urerns PDF-daitios, mporpaMmoii 11t IpoCMOTpa M300paXKeHui 1 Buaeo(haiaoB u
MIPOrpamMMoii /it paboThI C apXHUBaMH.

6.3.2 IlepeueHb nMpodecCHOHAIBHBIX (a3 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: sanextpoHnHasi OuOi1roTeyHas cucrema : 0a3a JaHHBIX COJICPIKUT CBEJICHUS 00 OTEYECTBEHHBIX KHUraX U
MEPHOJUYECKHX U3JaHMSX 110 HayKe, TEXHOJIOTHH, MEIUIIMHE 1 00pa3oBaHmto. Azpec: http://elibrary.ru. Pexxum gocryma:
WnnuBuayanpHBINH HEOTPAaHUUEHHBIA JOCTYII.

2. DNEeKTPOHHO-OMOIMOTEUHAs CUCTeMa « Y HUBEPCUTETCKasi OMOIroTeKa oHtaitiy». Anpec: https://biblioclub.ru. Pexxum nocryma:
NunuBuayanpHBIH HEOTPaHUUEHHBIA JOCTYTI.

3. DnekTpoHHO-OMOIMoTeuHast cucteMa usnarenberBa «JIAHDy. Anpec: e.lanbook.com. Pexum nocryna: MaauBumyansHbIi
HEOTPaHUYEHHBINA JOCTYTI.

4. O6paszosarenbHas mwiathopma «tOpaitt». Aapec: https://urait.ru. Pesxum noctyna: MHAMBUIyaIbHBIA HEOTPAHHUEHHBIH JOCTYIIL.
5. UC AHTunuaruar: cucreMa oOHapysKeHHs 3auMCcTBOBaHMM. Azpec: https://krasspu.antiplagiat.ru. Pexwum gocryna:
WunuBuayanpHBINH HEOTpaHUUEHHBIA JOCTYII.

7. MTO (o6opyaoBaHue U TeXHHYECKHe CPeIcCTBA 00y4eHH)

[epeueHp y4eOHBIX ayAUTOPUI U TOMEIICHUH 3aKPETUISETCS €KEeTOJHBIM TPHKa3oM «O 3aKpeTyIeHHH ayIUTOPHIA 1 IOMENIeHHIH B

8. METOANYECKHUE YKA3AHUA NI OBYYAIOIIUXCA 110 OCBOEHUIO JTUCIUAIIJIMHBI (MOAYJIS)

Jucnunnuna «©opMUpOBaHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH» U3Y4aeTCsl HA BTOPOM Kypce B T€UE€HHE OJHOIO CEMECTpA.




OCHOBHBIMY BUIaMH YYEOHOH JIEATENEHOCTH MPH U3YYSHUU JAHHOM TUCIUIUINHEI SBJISTFOTCS: JIEKIMH, TPAKTHYESCKUE 3aHITHS
(cemuHApBI), CAMOCTOSITENIbHAS paboTa CTyAeHTa.

OO0mias TpyA0eMKOCTh JUCIMIUTUHEL cocTaBisieT 108 gaca (3 3.e.), B ToM ymcie 36 4acoB KOHTAKTHOM padoTsl U 36,33 yacoB
CaMOCTOSITENILHOM paOOThI CTYICHTA.

Jlexumu SBISIOTCS OJJTHAM U3 OCHOBHBIX BUJIOB YUEOHOM JISSITEFHOCTH B By3€, HA KOTOPBIX MPEMOIaBaTeNIeM H3J1araeTcst
coJiepaHue TEOPETUYECKOTO Kypca IUCIMIUIMHBL. PeKOMEH IyeTcsl KOHCIIEKTUPOBATh MaTepHall JEKLHIL.

Ha mpakTiyeckux 3aHATHAX MPOUCXOJHT 3aKPEIUICHHE H3YUYSHHOTO TEOPETHIECKOTO MaTepralia U popMUpOBaHUE
podeCcCHOHANBHBIX YMEHHI M HABBIKOB (KOMITETeHIH). [10/1 pyKOBOACTBOM MPETOIaBATEINs CTYICHTHI JOJDKHBI BHITIOHUTD PSIT
3a/1aHUN.

[MoceleHne CTyAcHTaMH JICKIIMOHHBIX | JIAOOPATOPHBIX 3aHSITHI SBIISCTCS 00S3aTEIBbHBIM.

C cozmepkaHHeM JICKIIMOHHBIX U MPAKTUUECKHUX 3aHSITHH, a TAKXKE TPYJIOSMKOCTBIO KXK/I0H TEMBbI U J1a00paTOPHOTO 3aHATHUSI MOKHO
MIO3HAKOMUTECS B Pabodeit mporpaMme TUCIUIITAHBL.

Bo Bpems u3y4eHus qUCLUIUTUHBI CTYJICHT MOXET IPUHSATh YYacTUTE B OPTaHU3ALUHU OKPYKHOM OJMMITHAIBI 110
ecrectBeHHOHayuHOU rpamotrHOCTH KT'TTY um. B.I1. Acradnesa", a pazpaboraHHbIe M KOMIUIEKCHBIC 3aIaHHs, B CTydae 0TOOpa,
MOTYT CTaTh KOHKYPCHBIMH 33JJaHUSIMH ISl Y4aCTHUKOB OJIMMITHAIBL.

BHeayuTopHasi caMOCTOSITeNIbHASL paboTa CTY/ICHTa HAPaBJIeHa HA CAMOCTOSATEIbHOS H3YUCHNE PEKOMEHIOBAHHOW JTUTEPATYPBHI,
CaMOCTOSTEIIPHOE PEIICHNe YUeOHBIX 3a71a4 coiepkamuxcs B DoH/Ie OIIEHOYHBIX CPEACTB | (WIN) B DJIEKTPOHOM YIEOHOM Kypce.
Crmcok OCHOBHOM U JIOTIOJIHUTEIBHOM JIUTEPATYPhl, PEKOMEHIIOBAHHOH I CAMOCTOSTEILHOTO U3YyUEHHS 110 AUCIUILINHE,
ripuBeqieH B Paboueil mporpaMMe AMCIMIUIMHBL U B DJIEKTPOHOM Y4eOHOM Kypce.

®opmMoii MPOMEXYTOUHOH aTTecTalei Mo TUCIUILUIMHE SBIISETCS SK3aMeH. [JJist MoAroTOBKH K 3K3aMeHy MCHOJIb3ylTe Bonpock! k
9K3aMeHy. coziepkaiuecs B DoHIe OLEHOUHBIX CPEJCTB U B DJICKTPOHOM y4eOHOM Kypce.




