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1. HEJU OCBOEHUSI JAUCIHUIIVINHBI

[IpenmeTom kypca: "OCHOBBI ecTECTBO3HAHHMS' SBISIOTCA OCHOBHBIE KOHIEIMIAH
COBPEMEHHOIO €CTECTBOZHAHMSA, yIOp Jenaercs Ha Haubonee (ynaameHTanbHble, 00ime
3aKOHOMEPHOCTH B Hpnﬁone, KOTOPBIE EIUHOH HHUTHI0 [POXOIAT HE TOJNBKO Yepes
CCTCCTBEHHOHAYYHOE 3HAHNE, HO M Yepe3 TYMaHUTApPHYIO KyIbTYpY.

Ilens kypca — noka3aTh U 0OOOCHOBATH IEJIOCTHOCTb COBPEMEHHOTO 3HAHMS O MPHPOIEL.
JlagHas uenb 10JDKHA CIIOCOOCTBOBATH FAPMOHUHHOMY Pa3BUTHIO MOJOIBIX CIEHHMAIUCTOB
3HAKOMHTh UX C METOAOJOIHEN €CTECTBEHHOHAyUHOro Moucka. OJHON U3 MIaBHBIX Lenei
Kypca sABISETCA (QOPMUPOBAHME Y CTYACHTA YCTOHUMBOM MHPOBO33PEHYCCKOH KOHIETILINH,
OCHOBAHHOW HA JOCTM)KEHHIX €CTECTBEHHOHAYUYHBIX JMCIMILINH.

3agaum Kypca — paéKpBITL coIepXKaHue, UCTOPUIO CTAHOBIEHHMA H JIOIHKY OCHOBHBIX
KOHLIETILNHA COBPEMEHHOI'0 €CTECTBO3HAHHSL.

KBaJII/I(i)I/IKaHI/IOHHBIé TpC6OBﬂHI/ISII CTYINEHT JAO/IKCH 3HATH OCHOBHBIE DTAIlbl Pa3BHTHA
CCTCCTBO3HAHWS;  BHACTH  CBS3U  MEXKIY  OCHOBHBIMH  pasjefiaMd  eCTECTBO3HAHUS,
beH,Z[aMeHTaHBHbIe 3aKOHOMCPHOCTH, JICXKallkMe B OCHOBE OKpPYKaroHiero  Hac MHpPa,
XapaKTEPU3YIOUIUE €ro Kak €IMHOE MLEeJNoe; CTPYKTYPHOE YCTPOHCTBO MMpa, NPUHLMIIBI
CUCTEMHOCTH M caMOOpraHmzauvid. OH JIOJDKEH YMETh aHAIH3UpPOBATh B3aUMOCBA3L H
JACTCPMUHHUPOBAHHOCTDH Hé:pI/IO,Z[I/I‘ICCKI/IX IIpoIeccoB B CHCTEMAX  pa3/IMHHOr0O  YPOBHH,
paccMaTpuBaTh MPOIECChI H SIBIEHUS C TOYKH 3PEHUSI CHCTEMHOI'O MOJIX0/IA.

Hcxonst w3 COBpPEMEHHBIX JIOCTHDKEHHII €CTECTBEHHbIX HayK, Hally I[UIAHETY H
OKpYKaroImee c¢ HpOCTpa]EE[CTBO HCO6XO}IHMO pacCMaTpruBaTh KdK COBOKYITHOCTbL CJIIOMKHBIX
JUHAMUYECKUX CHCTEM (KﬂHM&TH‘{eCKYEO, 6I/I[)J1L1[‘[-I'-[CC[{)/[U, FeOJIOrHHECKYH, KOCMHYECKYH),
COIMAILHYIO), O6T>€I[I/IH6HHBIX HEINMHERHBIMU CBssamu. [Ipupojty, denobedeckoe 0OLUECTERO,
HAYYHYIO MBICIL CJIEyeT  pacCMaTpUBaTh B HX HepaCTopmyﬂ\mH LEJIOCTHOCTH. BO3HHKaeT
HEOOXOIMMOCTH 0606megm 3HaHUH 00 HBOJIOIUU HaHrle]PI IJIAHEThl KaK eJHHOTO
KOCMHYECKOr0, T€0IOrHYeCKOT0, OMOTeHHOro 1 aHTpOHOFCHHOFiO nporiecca. BeIABIAETCS pOsb

HAYKH KakK BaKHEHIIEH CHITBI IpeoOpa3oBaHUS U DBOJIIOIIUH B Ha%CTO}IHIeM U OynyuieMm MiaHeThbl.

2. MECTO JUCHHUMIVIMHBI B CTPYKTVYPE OIIOII BjO

|
JlucrmnmnHa  OCHOBBI  €CTECTBO3HAHMSL BXOJUT B |06A3aTClbHYIO YacTh LHKIA
JUCHUIUIMH ~ OCHOBHOW  0Opa3zoBaTeNbHOM  MpOrpamMMbl I'%OL[FOTOBKI/I HaxaiaBpoB | 10
HAaIpaBJICHAIO  MOArOTOBKM  Maremaruyeckoe — oOecIieueHHME W AAMHHUCTPUpOBaHHE
UH(POPMAIIMOHHBIX cucTeM. [IporpamMma JIMCIUIUIMHBI COC;T&BHGHEI B COOTBETCTBUH C
TpeOOBaHMAMHM K CTaBjapTy Ui Hanpasienus noarotosku 02.03.03 Maremaruaecikoe
‘
obecrieueHHe W QJIMUHUCTPUPOBAHUE HH(DOPMAITUOHHEBIX cmﬂjeM, a TaKKe ¢ YUeToM 3ajad
11pO(pECCHOHANILHOM ICATENILHOCTU BBIIYCKHUKA M YPOBHS €10 H¢HFOTOBKM.
Conepxanue IHCHIMIUIMHBIL, TeMaTHKa npaxmqecmxizaﬂﬂmﬁ OPUEHTHUPOBAHBI | Ha
cColepKaHue JpYrux oO0Ienpo(ecCHOHANBHBIX M CHEHMATBHBIX JIMCLHUILIHE  yueOHOoi
[porpaMmel M 0a3upyeTcs Ha 3HAHUSAX NPEAMETOB OCHOBHOH 00pazoBaTelbHON HporpaMmel

CpeJIHETO (TTONIHOT0) 00111erd 0bpazoBaHus: MaTeMaTHKH, (PH3INKH, XUMHH. DHOIOTHH.



3. INTAHUPYEMABIE %PESY.JII)TATLI OBYUEHWA IO JUCIHUILIMHE

[Tnanupyemepie pe3ybTaThl 00YUEHHUS O JUCIUILIINHE, c¢0’rHeceHHble C TUIaHUPYEMBIMH
pesyapraTamu ocsoerns OITOTT: |

Kon YpoeeHb [Inanupyemble pesynbTaThl 00yYeHuUs MO AUCLMIUTUHE
thopMupyembIX OCBOCHUS XapaKTepu3yoLLHe 9Tallbl POPMUPOBAHUS KOMITETECHLMI
KOMIETEHLMH KOMMETEHLIMH (rmokasare/ii OCBOCHU:A KOMIIETEHLIMH)
| 2 3
YK-1 YACTUUHOE B pesyneTare OCBORHUA | AUCUMIUIMHBL CTYAECHT JIOJ/KEH

| N
JEMOHCTPUPOBATD OCBOCHHC YKa3aHHbBIX KOMIICTCHLIHH no

JECKPUNTOpaM "3HAaHUSA, YMEHWs, HaBbIKM", B COOTBETCTBUM C
TEMATUUECKUMH MOAYJAMH JIUCUMTUIMHEL, NPUMEHATH MOITyHEHHbIE
3HAHMA B NOCHEAYIolleM OBYYECHHH W MporeccHOHanbHOi
JEATeIIBHOCTH: |
1) 3HaHUS:
6a30Bble IPUHLIUIEI CUCTEMHOTO aHATN3a;

TipaBMJIa COCTABICHHS AaHAJIMTUYECKUX TOKYMEHTOB;

npaBuia ohOPMIIEHHS CChIIOK HA GUBIMOrpadMuecKye OMUCAHMA;
OCHOBHBIC  (QUAOCO(CKHE [TOHSTUS UM TEOPUM, CRA3AHHbIE C
OTMKCAHHUEM YCTPOHMCTBA OKPYKAIOILETO MMpA, A TAKKE WX CBA3b C

3aKOHAMKM W NpUHIMOAMM | pa3BUTHA,  GOPMYJIMPYEMBIMU
OOLIEeCTBEHHO-IYMAaHUTAPHBIMY, €CTECTBEHHBIMM M TeXHHYECKHMHU
HayKamH.
2) yMeHHUSI:

BBLLIECIIATE 0A30BEIE COCTABISIIOLIUE lza,uaqu;

OCYUIECTBISTH JIEKOMITO3ULIHFO 3a044HK;

COOTHOCHTH Pa3HOPO/IHEIE SIBJ'leHlj/lH U CUCTEMATH3MPOBAThL HX B
pamMkax n3bpaHHbIX BUOB npod)ecé MOHAJILHOM AeSTenbHOCTH
dopmynupoBaTh anbTepHATUBHBIC| MOAXOAbl K PEWEHHIO 3a/ad o
pamKax BLIOPaHHbIX. BUIOB HpO(beC‘CHOHaJTbHOﬁ OEATENLHOCTH, B TOM
Yyycsie Ha OCHOBe 0000IIEHHS 3aKOHOB M METOJOB Pa3IMHHBIX HAYK,
pe3yJibTaToB U3 I/lH(bOpMaL[I/IO.‘HHle‘HC:TO‘{HVIKOB.

3) HaBbIKM:
OfILIT HCIONB30BAHNS WHAYKTHBHOIO W HEAYKTHBHOIO MOAXOA0B K
peLUeHUIO 3a)1aY; |

MPAaKTHYECKHI ONbIT PaboTbl ¢ MHPOPMALMOHHBIMH HCTOMHHKAMH;
HABLIKM MCNOMBL30BAHMA NUANCKTHUECKOIO MeTONa TO3HAHUS TpH

‘ ¥
aHaIM3e M CHHTE3e nmbopmaupn pazM4YHON  MPHPOABl W B

R pPa3MuHOM KOHTEKCTE.
OITK-1 yactuuHoe | 1) 3HaHuA: ‘

obnagaer 6a30BbIMM  3HAHWAMHU, [OJIy4EHHBIMKW B 00OnacTH

MaTeMaTHUECKUX W (WITH) ECTECTBEHHBIX HAyK.

2) yMeHHUS: i

YMEET HCIMONb30BATh 0A30BbIE 3Hal-*l/lﬂ 13 00J1ACTH MaTEMATHUECKHX 1

(M) eCTECTBEHHbIX HAYK B NMPOMECCHOHANLHON AESTENBHOCTH.

3) HABBIKH: |

MMEET HaBhIKM BbIOOpA METO/I0B peuieHns 3a/1au npoheccHoHaNBHOM

A€ATENbHOCTH HA OCHORE TEOPETHUECKHUX 3HAHWH.

4. OBBLEM U CTPYKTVYPA JUCIHUITJIMHBI

TpynoeMKOCTb IMCUKIIINEB] COCTABISAECT 2 3aqemmeﬁ eQuHuIl, 72 4ac.
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1 Paspnen 1. Beenenune. Cucrtema Hayk. 6 1,2 ] 2 2 4 2 (50%)
0,
_% };awen g I(/)ICTopldﬂ €CTECTBO3HAHW. 6 3,4 2 2 4 2 (50%) PelTUHI-KOHTPOND
azznen 3. OCHOBHBIE MOHATHA
e . et 6 |s.6| 2] 2 4 2 (50%) I
COBPEMEHHOH (PU3HKMU.
4 Paznes 4. [lnnamuyeckue n
CTATHCTHUECKHE 3AKOHOMEPHOCTH B 6 7,8 | 2 2 4 2 (50%)
npupose.
S Paznes 5. OCHOBHBIE NOHATHA U 9 PelTUHI-KOHTPOIIb
n 6 2 | 2 " 2 (50%) KOHTP
NPEACTABNEHNS XUMUM, 10 ! 7
6 Paznen 6. BHyTpeHHee CTpoeHue} 4 T
MCTOPUS FEOJIOTHYECKOIO pa3BUTHA 6 17’ 2 2 4 2 (50%)
3eMIu. ‘ - N
7 Paznen 7. BO3HUKHOBEHME U 2BOJIHOUMA 13
A fiotl 6 | > 2| 2 4 2 (50%)
YKUZHU. 14
8 Paznen 8. IlpuHuunbl 5BOMIO UMM} . .
! 15, y . PelTHH-KOHTPOJIH
BOCTIPOM3BOLCTBA U PA3BUTHUSA KHBBIX 6 6 2 2 4 2 (50%) L
i A
CHCTEM. o
9 Pazgen 9. YUenosex n 6uocdepa. 17,
A bep 6 | gl 2|2 4 2 (50%)
Beero 3a 4cemectp: 72 18 | I8 36 18 (50%) 3auer
Haauawe B auciinnavne KIVKP
Hroro no ancuunnvne 72 18 | 18 36 18 (50%) 3arer

. |
Coaepﬂca}me JICKIITHOHHBIX 3aHATHH 110 )II/TC[[I/IH.J'IHHQ

Pazmen 1. Brenenue. Cuctema Hayk. Hayku ecrecTBeHHBIE, obmeCTBeHHble, I'YMaHUTApHbIE,
Texuuueckue. Hayumas kapruHa wMupa. EcrtectBoshnanme u  MupoBozspenne. OCHOBBI
€CTECTBO3HAHUA Kak ydeOwas ucnmimmna.  Crpykrypa kypea. HayuHeid — metoll.
Knaccuduxarus MeTo10B HAYUHOrO IIO3HAHMS.

Pasmen 2. Hcropus ectectBo3Hanus.  Harypunocodus.  Hayunsie — pesosmonmm.
['eonienTpryeckas ¥ TENMOICHTPUYECKAd CUCTEMBI (KAPTHHBI) MUPa, MEXAHUCTHYICCKAs KapTHHA
MUpPa, AUATIEKTU3AIMS €CTECTBO3HAHMS.

Pasnen 3. OcHOBHBIE HOHATHUS COBPEMEHHOU (PU3MKH. OTHOCHTENBHOCTL: IPOCTPAHCTBO M
BpeMs, IPUHIMILI OTHOCUTEILHOCTH M CHMMETPHH, 3aKOHbI COXpaHEHWs, HeoOpaTuMocThb
BpeMeHu. CIpyKTypa  MaTepMd HM  CHCTEMbl:  B3aUMOJCHCTBHH,  OJIM3KOJICHCTBHE,
JanbHogeicTeye. [IpuHIUNEL CYyNepno3uliny, HeoNpeaeIeHHOCTH, JOMOIHUTENLHOCTH.

Pasmen 4. JluHaMuuecKue W CTATUCTHYECKHE 3aKOHOMEPHOCTH B npupojte. Camoopranusauus B
KHBOU M HEKMBOM Mpupoje. 3aKoH coxpaHeHusi sxepruu. [Ipunuun Bospactanus 3HTPOIKH.
Cunepreruka. Poxxnenue nopsaxa u xaoca. CHHepreTuieckoe BHICHHE 3BOMOLHN Beenenno.
Pazgen 5. OcHOBHBIC TOHATHS ¥ NIPEACTABIEHUS XUMMK. XHMUS B cHcTeMe 00LeCTBO—TIPUPOIA.
OcHOBHBIE 3aKOHBI XUMUH. ATOMHO-MONEKYNSpHAs W JIEKTPOHHAas Teopuu. XHUMHUYECKOoe
coesuHenne. PeakiMoHHas ClioCOGHOCTS BEMECTBA. XUMUUECKas TEXHOJIOTHS.




Pasnen 6. BHyTpeHHee cTpoeHME B UCTOPUS Treoiorudeckoro pazsutus 3emum. CoBpeMeHHbIE
KOHICIIUK Pa3BUTUS reocdepubx obonodek. Jlutochepa kak abHOTHUECKAs OCHOBA YKH3HH.
Oxonoruueckue Gpynxuun turochepsl. ['eorpadpuueckas obonouxa 3emiu,

Paznen 7. BosumkHOBEHWE W SBOIIONMS JKH3HH. [€OpHMH BOZHUKHOBEHHMS KU3HH. Teopuu
3BOMIONMHY. APryMEHTHI IBOJIONMOHMCTOB M KpealmoHnctoB, OcoBeHHOCTH GHONOrHYecKoro
YPOBHS Oprauu3allii MaTepUH.

Pazpen 8. [IprHIMIIEL 5BOJIONUH, BOCIIPOU3BOJICTBA M PA3BUTHS KHUBEIX cucteM. Muoroobpasue
YKUBBIX OPTaHU3MOB — OCHOBA OpTaHM3alUU B yCTOHUMBOCTH OHochepsl. ['eHeTrKa 1 BOIIOLIHA.
Pazpen 9. Yenosexk u Ouochepa. Cucremuslid nojaxon. buosTHka u MOBEISHHE YEIOBEKA.
OMOTIMH B TBOPYECTRO. 3nopoebe 1 pabotocnocobnocts. Konnenuus noochepsr. [ukmmunoers
HBOJIIOLUH.

Conepxkanue NPAKTAYECKHX/TA00PATOPHBIX 3AHSITHIL M0 IHCHHILIHIE

Tema 1. Hayunsnit metoy. Kimaccudukaiinsg METoI0B HAYYHOIO TO3HAHMS.
Tema 2. Hay4nsie peBOJTIOLIIH.

Tema 3. IIpocTpancTtsBo u BpEMl, TIPUHIAIL OTHOCHTELHOCTH M CHMMETPHH.
Tema 4. 3aK0H COXpaHCHUS PHEPTHH.

Tema 5. Xumudeckas TEXHONMOTHSL.

Tema 6. CoBpeMeHHbIE KOHIIETIIIMA Pa3BUTHS reochepHbIX 0060I0UeK.

Tema 7. Teopun 3BOIIOIUN., ;
Tema 8. OcobeHHOCTH OHOJIOrMYECKOr0 YPOBHS OpraHH3allii MATEPHUH.

Tema 9. Henonex u Guochepa.
5. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

JIIst JOCTIDKEHHS IITAHUPYEMBIX PE3YABTATOR OCBOCHUS IUCLIUTILIMHBL HCTIOJIB3YIOTCS
cilellyronye o0pa3zoBaTelbHbIE TEXHOIOTHH:

MH(POPMAIIHOHHO-PARBUBAOLIHE TEXHOJIOTHH; ‘

pa3sBHBAIOLIKE IPOOJIEMHO-OPUEHTUPOBAHHBIC TeKHonor&H

JIMYHOCTHO OPUEHTUPOBAHHBIE TEXHOJIOIMU 00YUEHHS.

MeTo1b1 Jlexuus [paxTirictiue CPC

| - (b 3aHATHS - ]
Meron IT + + +
Pabora B komaHze +
Case-study +
[IpobGiemHoe 0OyueHue + +
Konrekctnoe o0yuenune + + )
OOy4cHHE HA OCHOBE v 4 .
ompiTa | o -
VIH MBI Ty aIIbHOE L &
o0OyueHue
MeKTUCIUTUTHHAPHOE
obyuenue ! B ¥ N * ¥
Ornepexaroriast .
camoCTosITeNnbHaspadoTa

|

B pamkax wM3ydenws OUCHMIDIMHBI BO3MOXKHO IPHMEHEHHE WIMPOKO CIIEKTpa
06pa3oBaTeIbHbIX TEXHOJOIUH: JICKIMOHHO-CEMUHAPCKAsA CHCTEMA 0OYUeHus (TpafyiMOHHbIC
JEeKIUOHHbIE M JlaboparopHble 3aHsTHA), case-study;meron H;pOGKTOB; obyyeHue B MaubIX
IpyInax; MacTep-KIacchl; NPUMEHEHUE MYILTHMEAHA TEXHOJIOTHHI (IIpOBE/EHHE JTEKIIMOHHBIX 1
CEMUHAPCKHUX 3aHITHH C MPUMEHCHHEM KOMITBIOTEPHBIX npe3e‘HTauHM M JIEMOHCTPALHOMBIX
POIMKOB ¢ MOMOWIBLIO TTpoeKTopa Hith IBM); Texmonorns paSBI/T‘TI/IH KPHUTUUECKOT'O MBILIIEHMS;
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6. OLHEHOYHBIE CPEACTBA JUJISI TEKYIIET'O KOHTPOJIH

YCTIIEBAEMOCTH, IPOMEKYTOUYHOM ATTECTAIIAM IO UTOTAM
OCBOEHMS JINCLMATNLTAHbL 1 VYEBHO-METOIMYECKOE
OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTBI CTYIEHTOB

y |
TEKYIIUN KOHTPOJIb
Texymum KOHTpoOIEM yCclIEBAEMOCTH SIBISIETCS JEMCTBYIOLIAs B YHHUBEPCHTETE CHCTeMa

KoHTpo/bHBIE BONPOCHI K peﬁTnHr-KOHTg(mm Nel

B yem omiMuue MeXTy| €CTECTBEHHBIMU U TYMAHUTAPHLIME [HAYKAMHU 7
Kakosa pois priiocodp)uu B MUpe HAyKH? ‘

Kakopa posnb MaTeMaTiKku B MUPE HAYKH? 3

YemMm ompenensercs CprKTypa €CTECTBEHHOHAYUHBIX 'KHaHI/II/I7
IlepeuncinTe OCHOBHBIE TIEPHOIBI PA3BHTHS €CTECTBOZHAHS?

B ueM cocTOMT NMpUHIIMIT HAYYHOTO JIETEpMUHU3MA?

B yem cyTe HaydHOrO METONA MO3HAHUS PEAIBHOCTH?

B yem cyTh MEXaHHCTHYIECKOTO MOAXOAA K TOHUMaHHIO ana9

Kakoit noaxo/t K HIOHMMaHKHIO MHPa Pa3BUBAETCS B Ha(,TOS{Urlee BpeMs?

. Hem oTnuyaeTcs METOODIOTHS OT METO 1a?

. llepeuncrure obmmeHayHHbIE METO/IbI

. Yto Takoe sMnupuyecKige METOBI?

. Iepeuucnure ¥ 0OBACHATE IMITMPUUECKHAE METO/IBI HAYHHOIO T03HAHUS.
. Yro Takoe skcepumenT?

. Uro Takoe uzmepenue?

. Iepeunciure u 00BSICHUTE TEOPETUIECKHE METO/IBI.

. Yto oTHOCHTCS K (hopMaM HAYyIHOrO 3HAHUS?

. Kaxue hakTbl MOI'YT CUHTATBCS. HAYHIHBIMU? i

. Kaxum tpeboBaHuaM JIODKHA y/IOBIETBOPSITH HaydHAas mnoﬁem‘?
. Uro Takoe Hay4Has KaTeropus? ‘

. Uto Takoe Hay4yHas TEOPUs, YEM OHA OTIIMYAETCS OT I'U! 10Te3b1?

. Yro Takoe UHAYKIMS U [nenykius? [Tpuseiure upumeps.

. Uro raxoe ananus? CuHTe3?

. Uto Takoe wpeanuzanus?

. Uro Taxoe untynuus? B yem 3aKIH04A€TCA PONb HHTYULHUU B HayKe?
. Hro takoe mojienupoBanue?

. Tlepeuncnure KpUTEPUH HAYIHOCTH 3HAHHS?

. OOBsicHUTE IPHHU U B¢PUDUKALUH.

. OGbsicHUTE TPUHIUTT PATECHDUKAIIH.

. OnumuTe mporece HayyHOro MO3HaHMUS.

KonrpoabHbie BOMPOCHI K pEHTHHI-KOHTPOI10 Ne2

Yro nzyuaer pusuka?

YTo noHUMAaeTCs 0] MOJIEJIbHBIM IIPEACTABICHUEM ﬂBneHI/M?

YTO ABNAETCS (PM3MUECKNM 3AKOHOM? |
Chopmynupyiite NPUHLIMIBI MHEPLIUH U OTHocheanocm‘de/meﬂ
Hanumwte npaBuio clioXeHus CKOPOCTEH.



Kax onpenensut IIPOCTPAHCTBO U BPEMsi Heroton?
Cdhopmymupyiite 3aK0HBI MeXaHHKU HptoTOHA. i
B ueM cyTh KOHIENIHUK JabHOICHCTBHS U 6HH3KO,£[6]{CTBHH)

9. B uem cyrp PERYKITMOHHCTCKOTO M XOJIMCTCKOrO OAX0/1a 1‘( ITOHUMAHUIO SABJICHUM?
10. Chopmynupyiite mocTyiarsl CleMUAIBHON TCOPHH OTH. OCI/ITCHBHO(‘TI/I

11. Uem oObsicHsIeTCS «l1apaJOKC OJIM3HELOB)?

12. TlpuBenute IpuMEpHI 3KCTIEPUMEHTATBHOTO HO,[[TBCp)i(HeHI/HI TEOPUHU OTHOCHUTEIHHOCTH.
13. Onurure KOCMOJIOTHYECKYHO MoJieTb Dpramana.

14. KaxoBbI npeJicTaB/ICHIS] COBPEMEHHONH KOCMOJIOTHH?

15. B uem cyTb Teopuu bosnsinoro Bapeipa?

16. Onummre 3BOMIONHUIO 3BE3/1.

17. Yro usywaer repMoarHaAMUKA?

18. ChopmyupyiiTe OCHOBHBIE HOJIOKEHKS MOTIEKYIIPHO-KHHETHUECKIX IPEICTaBIICHHUIA.
19. Packpoiite iepBoe Hauano TepMOTHHAMUKH.

20. JlafiTe KonnuecTBEHHY HOPMYIUPOBKY BTOPOTO HAYAIA TSPMOTUHAMUKH.

21. B yem 3akinouaercs CyIHOCTS IPOGIIEMBI TEIIOBOI cMepTH Beenennoi?

22. [Touemy MBI Ha3bIBAEM HKHUBBIE OPraHHU3MBI OTKPBITHIMH CHC’ﬁeMaMHQ

23. 3a cueT 4ero KuBbIe OpraHU3Mbl MOTYT CO3JaBATh BHYTPU ce6${ YHOPSJIOUEHHOCTE?

24. JI1sl 4ero ¢ TOYKHU 3pEHHs TePMOIMHAMUKH JKHBOMY O raHH3My HEOOXOAUM 00OMEH
BELIECTB?

25. KakuMu cBoMCTBAMH J0JDKHA 00/1a0aTh CAMOOPTaHA3YIOIIAsCS CHCTEMA?
26. Uto uzydaer cuHepreTara’?

PR

KoHTpoJIbHBIE BONPOCHI K PEHTHHI-KOHTPOI0 N3

—_

%N O W

B 1em cyTh SBIEHMS paNMOaKTHBHOCTH?

['ne cocpeioToueHa MpakTHIECKH BCs Macca aroma?

['5ie mposBIsETCS CUNBHOE B3ANMOIEHCTRIE?

llouemy ¢ yBenuueHuEM Uncia YaCcTHIL B sLIpE sJipa CI&HOBHTCX HEYCTOMYUEBIMUY
Yto Takoe U30TOIBI?

OmnuIuTe KPaTKoO HENHYIO PEaKIMIO JAeNeHHs Sep ypaHa.

B yem cyTh peakuuit suepHoOro cunTe3a?

I'Jie B ipupo/ie IpOUCXOIAT peaKUKU TEPMOAICPHOTO CHHTE3a?
9. Hazosure geTsipe cbyq,uaMeHTanBHbe B3aUMONEHCTBHSA. |

10. HasoBuTe UMeHa yUeHbIX, CIIOCOOCTBOBABIIMX CTAHOBIEHIIO OCHOBHBIX KOHIENIHH B
XUMUU.

11. HazoBuTe npu3Haku JKUBBIX CHCTEM.

12. Jla¥iTe onpeneiieHue >KHBOT0.

13. Ha xakue oTneapHble HAYKY ToApa3aenseTcs 61uoorns?

14. OxapakrepusyiTe ABE IPOTUBOIIONOXKHBIC TOUKY 3PCHHS B JH@HKG SIBTICHUS YKHU3HU.
15. Kakye XuMu9ecKue 3;1eMEHThI BCTPEUAIOTCS B XKUBBIX opra@mMax?

16. Kakre xuMuvecKrie COCTUHEHUS XapaKTePHBI ISl JKHBOT0? |
7. B yeM COCTOUT CIOKHOCTH CTPYKTYPHON OpraHu3aluy »KUBBIX OPraHU3MOB”?

[TPOMEXYTOUHAST ATTECTALIMS

BOITPOCHI K BAHETY

broosTHka ¥ oBeIeHe YETOBEKA.

Bricinas HepBHas JIeITEIbHOCTD U MTOBEJCHHUE,
['eneTrKa 1 caMOBOCTIPOU3BOACTBO YKU3HHU.

['unoTesb! TPOUCXOXKICHU KU3HH.

HanbvHoneiicTere u OnuskodelicTue. Belmecrso U MoJe.



EcrectBoznanue kak yueOHas AMCHUTUIMHA. HeTecTBO3HAHKE U MUPOBO33PEHHE.
EctecrBennonayunas u rymanuraptas KyaeTypel. Knaccuukarus Hayk.

3aKOH COXpaHEHUs IHEPIUK B MAKPOCKOITMYECKHX Tpolleccax. JHEPrus, paboTa, BHYTPEHHI
IHEPIUS.

310poBbEe U PAbOTOCHOCOOHOCTD.

M3yuenue cCTpyKTypbl MaTePHH.

Mcropus 1 1ocTHKeHUs aCTPOU3NKH.

Weropust u noctukenus Guonoruu.

VcTopus u 1oCTHIKEHUS XUMUK.

Hcropus v AOCTHIKEHMS DJIEKTPOHUKH.

Mcuucnenue JET ¥ HCTOPUUECKUX IITOX.

Krraccuueckast MEXaHUKa: UCTOPHUECKHUHE 0030p, OCHOBHBIE [10JI0KEHMUS.
Konnenmus 0eCKOHEUHOCTH 1 KOCMOTOHHYECKAs IBOJIIOLIIHSI

Konnenmus caMoopranm3aiiiu.

Konuenmus cucteMHOro MeTo/ia.

Konnemniust TeKTOHUKH JTHTOC(EPHBIX ILIUT.

Konueniusa ypoBHeit OHONOrHuecKuX CTPYKTYP H OpraHu3aliiy JKUBLIX CHCTEM.
Kocmuueckue mUKbl,

Jlutocepa u ee pyukiuun. Crpoetne reorpaduieckoil 0GonouKy 3emiiu.
MaremaTnka Kak cuenu(puieckuil a3blK €CTECTBO3HAHMUA.

Merton u merogonorus. Knaccuduraiins MeToJ0B HAYUHOT0 03HaHus. MeTojibl Beceoblme i
obLieHayqHble. DMIUPUUCCKIH U TEOPETHUECKUI YPOBHU HAayuHOTo nosHanus. Habmomnenwne,
IKCITEPUMEHT, H3IMEPEHHE.

Mojiem 1 MOJIE/IMPOBAHUE CUCTEM.

Mosr, cozHanue, Hecco3HaTeNbHOE.

Haryppunocodus u natypdunocodekoe nonumanue npupojisl. KocmonenTpusm
JipeBHErpeueckoit Hatyp(uiocoGuu 1 OCHOBHBIE HTaANbI €& PasBHTUA. EcTecTBO3HANME ITOXH
CpelHEeBEKORBBSL.

Hayuuele pesomonnu Hosoro u Hoseliero spemenu.

Hayuusle pepomonmn.

Hayunelit metos nossanms.

OGpa3oBaHuEe XHMHYECKUX CTPYKTYP U XMMHUECKAsl CBA3D.

OOf1mas Teopust OTHOCHTENLHOCTH.

OcroBel eauHOR Teopuu nond. [loustue cumMerpun. CHHEPreTHYECKOE BUIEHHE DBOJTIOIUH
Beenennoi. AHTPOIHBIH HPHHIAIL '

OcHoBbl kBaHTOBON Qu3nKH. BonHOBEIE cBOKCTBA BelecTra. [IpuHIMI HEOTIPEICTICHHOCTH
I"eiizenbepra. [Tpunuun gonomuurensHoct bopa.

[ToaTRepsKIcHUE TEOPHU HBOJIONHHE. EAMHCTBO 1 MHOrooOpasue opranuieckoro Mupa. Kustob
KaK OMONOrHUecKHil KpYroBopoT BEIIECTB.

[Tpu3HaKK KMBBIX CUCTEM.

[Tpramuner oTHOCHTENBHOCTH. [locTynarsl TeopuH OTHOCHTENLHOCTH.

[TpoucxX oK AeHHE TTAHET COTHEUHOH CHCTEMBI, 0COOEHHOCTH 00PA30BAHUS U TEOIIOIHIECKOr0
passuTHs 3emiu. Buyrpennee crpoetne 3emin. Pazsurue reocepHbix 000104EK,
[TpocTpaneTso W Bpemst, Pazeutue npeicTaBieHnii 0 pOCTPAHCTBE U BPEMEHH.
Peaknnontas crocoOHOCTD BelllecTB. XUMHYECKast TEXHOIOIHU.

CHMMETPHS ¥ aCHMMETPHS [IPOCTPAHCTBA H BPEMEHH.

CHCTEMBI UEIOBEYECKOro opraHu3mMa i ux () yHKIHH.

CrnoxuBiieecs pas/ieseHHe HayK.

Cospementble npejcTaBaeHus 00 d1eMeHTapHbIX YacTHIAX U aToMax.

Cocrosiine Gpuznteckoii cucrempl. JIMHAMUUECKHE M CTATUCTUYECKUE 3aKOHOMEPHOCTH B
[IPUPOJIE.

CrieuuaibHast TEOPUS OTHOCHTEIIbHOCTH.

CTpoeHue 3eMHOM KOPbI U BEPXHEH MaHTHH.




Teopuu Bo3HUKHOBEHUS Xu3HU. Kpeannodwm3m, CLIOHTaHHOE 3apbn<neHHe, TEOPUSt
CTAJMOHAPHOI'0 COCTOSHUSA, TEOPUS MTaHCTIEPMUU. BHOXMMUYECKas IBOJIIOTIHSL.
Teopuu somommn Jlamapka, apuna. CoBpeMeHHbIE HAYIHBIE IPEICTABICHHS 00 SBOTIOIHIL.
Teopus 3BOJIONKH.

Guzuka: yuenue 06 aTomax,

®opma 1 cTpocHHE 3eMITH. |

dynnaMeHTaIbHBIEC B3AUMO/IEHCTBHS.

XUMHMUECKHUE JIEMEHTHl U XUMUUECKUE COCTMHEHIS.

XuMHS B CHCTEME «00IIECTBO — mpupogay. OCHOBHbIE 3aKOHEL thHH.

Yenorex u 6uochepa. Hoocdepa.

OMOIIMH U TBOPUYECTBO.

CAMOCTOSTEJIbHAS PABOTA (ZTYliIEHTOB

CamocTosTenbHas paboTa CTyJIE€HTOB BKIIOYACT BHUIONIHCHUE MOMAIIHKMX 3aaHuil,
OArOTOBKY K IIPAKTHUYECKHM 3aHATUAM W PEUTHHI-KOHTPOJIIO. |
i |

OBFBEM CPC M PACIIPEJIEJIEHUE 110 BUJTAM YUYEBHBIX PABOT B HACAX

Buy CPC KonuuecTBo qacos

Pabota ¢ TeKIHOHHBIM MaTEPUAIIOM,
CaMOCTOSITENIbHOE U3YYCHHUE OT/EITHHBIX TEM
JUCUUIIINHEL; IIOUCK 1 063011_3 JUTEPATYPBI U 12
AIIEKTPOHHBIX UCTOYHHUKOB; MTCHHE U
u3ydcHuce yqeOHuKa U y4eOHbIX MocoOui.

[ToaroToBKa K IPOBEPOUYHBIM paboTam ) 12

Brimonnenue JOMaHIHuX BaLlaHI/Iff'I, 12

IOJArOTOBKA K IPAKTUYECKIM 3AHATHSIM
Wroro 36

TEMBI PABOT JIJI1 CPC (TEMBI PE@EPATOB)

EcrecTBeHHOHayuHas U r'yMaHATapHAas KyIbTypa.
CpejicTBa U METOJIBI HAYKH.
Kitaccudukanus Hayk u oTpaciiei ecTeCTBO3HAHUA.
DTHYecKHE TPOOIEMEI B HAYKE.
Hcropus ecrectposuanus. [lanopama coBpeMEHHOI0 €GTECTBOZHAHMS.
VcToprs oTpaciell eCTeCTBO3HAHUS: DH3NUKA, XUMHS. |
HcTopus otpacneil ecrecTBO3HAHUS: OUOTOTHS, reonor%m, reorpadusi.
KopnyckynspHas i KOHTHHYaJIbHAs KOHLEMIIUK OMUCARNS TPUPOJIBL.
CTpyKTyYpHBIE YPORHU OPTraHM3aLMK MATEPUH. MHKpO, MaKpo ¥ Mera-MHpBI.
10. IlpocTpaHcTBO M BpeMs.
11. IlpUHIHUIIBI CUMMETPHH.
12. 3aKOHBI COXpAHEHHS.

3. BzaumoneiicTeue. BauskoneicTue u ,Z[&IIBHOII@I\/JICTBI/IC.i
14. JlunamMuyeckue U ¢CTaTUCTHYECKUE 3aKOHOMEPHOCTH B IPUPO/IE.
15. Camoopranuzauusi B >KMBOWH 1 HEKUBOW TIPHPOJIE. }
16. 3aKOHBI COXpaHEHK DHEPTUU B MAKPOCKOITMYECKKX TIPPIIECCaX.

17. Xumudeckue nporeccel. Peakinonnas criocoGHOCTh BEMIECTRA.

18. BHyTpEHHEE CTPOGHHE M MCTOPHS TEOIOIMUECKOTO PASBUTHS 3EMITH.
19. BerecTBeHHBIH cOCTaB M CTPOEHUE 3EMHON KOPBI. |
20. ruapocdepa u atMbchepa 3emiu. !
21. OcobeHHOCTH OHONOTUHEeCKOr0 YPOBHSs OpraHH3aLlii MATCPHH.

22. IlpyHIKIIEI 9BOJIFOIMH, BOCIIPOU3BOACTBA M PA3BUTHS )I;(I/IBBIX CHUCTEM.

& I O R
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23.

onochepsl.
24.
25.
26.
27.
28.
29.
30.

brosTHKa 1 OBEEHNE YETOBEKA.
OMOLHMHY B TBOPYECTBO.

310pOBhE B pabOTOCIIOCOOHOCTD.
Yenosek u Guochepa.
KocMmuyeckue um@nm.

Hoocdepa.

! \
['enernka u OBOJIXOLIML. HpI/IHI_[I/IHBI YHUBEPCAIBHOT'O 3BOITIOIIMOHN3Ma.

(DOH,I[ OICHOYHBIX Cp‘(’I[CTB UL ITPOBCACHUS aTTCCTalluK yp()BHSI C(i)OpMI/IpOBa.HHOCTI/I ‘
KOMIIETCHIIMIA 06yqa101111/1xc;1 10 JMCIMILIINHE O(I)OpMJ'IHCTTCSJ OTACIIBbHBIM ,HOKYMCHTOW

| \
7. YYEBHO-METOIUYECKOE 1 I/IH(I)OPMAI_[IVIOHHOE OBECHEYEHUE

JTACIATLIMHEL |
7.1. KHUTOOBECHNEYEHHOCTh

HaumenoBanune JIMTEpaTypbi: aBTOP, HA3BaHHKe, BUI
U3laHus, U3XATENBCTBO

Ton
n3naHus

KHUTOOBECHIEUEHHOCTD |

Muoroo6pazue JKHBBIX OPraHM3MOB — OCHOBA OpraHM3aliy M YCTOHIMBOCTH

Koimuectso
3K3CMILIAPOB
WU30aHHH B
bubnunorexe
Bnl'V B
COOTBETCTBHU C
®roc BO

Hanugue B
3JIEKTPOHHOI
ombmoreke Bal'y

2

b}

2

OcHoBHas auTepatypa

1. Crapony6ues, B. A. Konuenu coBpeMeHHOTO
eCTECTBO3HAHMS | YueOHUK [T aKageMHUECKOro
Oaxanmaspnata / B. A. Ctaponybues. — 2-e u3n. —
Mocksa : MUznatensctso Opaiit, 2019. — 332 ¢. -
(Yuusepcurerst Poccun). — ISBN 978-5-534-02707-
5. — Texer : anekrpouubié // IBC HOpaiit

2019

2. Cypukos, B. B. BBeACHUE B OGHOBbI
ecTecTBO3HAH M : yuebHoe noco6ue ans
akazemuieckoro dakanaspuara /[B. B. Cypukos. —
6-e u3a., ucnp. 1 aon. — Mocksa | M3patenbcto
FOpaiit, 2019. — 190 c. — (bakanagp.
Axanemuueckuit kype). — ISBN 978-5-534-05739-3.
— Texcr : anextpontbiii // OBC Kpaiit

2019

3. KoHuenumu coBpeMeHHOro ecTeCTBO3HAHMS
yueGHuK ans akanemudeckoro Gaxanaspuara/ C. A.
Jlebenes [u np.] ; mon odweil perakuneit C. A.
Tebenesa. — 4-¢ u3a., ucnp. u 1oM. — Mocksa :
Hznatenbcreo IOpaiit, 2019. — 374 ¢. - (Briciee
obpazosanne). — ISBN 978-5-534-02649-8. — Texcr :
aneKkTporHbl i // DBC HOpaiir

2019

HomnosnHurensHas anTeparypa

1. T'openos, A. A. KoHuenuMu coBpeMEHHOTO
€CTeCTBO3HAHMSA : yueOHOE nocofue ans
axafemunyueckoro dakanaspuata /| A. A. ['openos. —
4-e n3n., nepepad. u non. — Mocksa : M3narensbcTso
FOpaiit, 2019. — 355 c. — (bakanapp.
Axanemueckuii kypc). — ISBN 978-5-534-09275-2.
— Te KeT : anexkTpoHasii // OBC KpaiiT

2019

. Kanke, B. A. Konuenuuu COBPEMEHHOTO
eCTECTBO3HAHMWS | yUECOHMK [Uis axanemnuecxoro
6akanaspuara / B. A. Kawure, JI. B. Jlykawuna, —
Mockea : UznatensctBo FOpaidt, 2019. - 338 ¢. —
(bakanaBp. Akagemuueckuii kypg). — ISBN 978-5-

534-08158-9. — Tekcr : anexrponnsbiii // DBC I0paiit

2019




3. bopnosckuit, I'. A. ®usnueckie OCHORBI 2019 +
€CTECTBO3HAHMA : yueGHOe nocodue ans
axanemudeckoro 6akanappuara /", A. Boprosckuii,
— 3-e u31., ucp. u gom. — Mocksa : M3gaTtenscTBo
Opaiir, 2019. — 226 c. — (bakanapp.
Axamemuueckuii kypc). — ISBN 978-5-534-05209-1.
— Teker : anexrponnbiit // O5C Kpaiit

7.2. llepuoauyeckune u3ganusAd i

Hayxa 1 sxusHb. ApxuB HOMepoB. Pexxum focryma: http://www. l’lkJ ru/

[TomynsipHas MexaHuKa. ApXI/IB HOMepoB. Pexxum noctyma: http:y JWWw. popmech.ru/

Xumus u xustb-XX] Bek. ApXuB HOMepOB. PesxximM nocTyna: htt :/fwww hij.ru/

YTo HOBOIO B HayKe U TEXHHKE. APXUB HOMEPORB. Pexum octyna: http://www.chtonovogo.ru/

7.3. HHTepHeT—pecyi)CLl

MatematTuka i eCTeCTBEHHOHAYUHOE 00pa30BaHue. CDel[echanb’m OPTaJ POCCUICKOTO
npodeccrnonanbHoro oopasosanus. - Pexum gocryna: http: //WWW edu.ru/modules.php?op=
modload&name=Web_Links&file=index&l op=viewlink&cid=318

Hayumnas anekTpoHHas 6I/I6HI/IOT€K€1 — Pexxum sroctymna: http: //elﬁbrary ru

OObmepoccuiickuit MaTeMaT@IecKui TopTal. — Pexxum jocrya: ‘www.mathnet.ru

Dnextponnsle 6ubiroreunsie cuctemsl (Bnl'Y, KoncynsTaut C‘LryneHTa, [PRBooks, Znaniui'n).

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUITTJIUHbI

Juis  peanuzauuy  JaHHOH JUCLMITIMHBL MMEIOTCS  ClHEHHAIbHBIE [TOMEIIEHHS  JU1s
TPOBEACHUS 3aH5{TI/II\/'IZHeKHI/:IOHHI>I€ AyAUTOPUE, OCHAUIEHHBIE JIOCKOM (JUI MENla Witk Mapkepa),
3KPAHOM JUIsl TPOCKI[HOHHBIX CUCTEM, MPOEKTOPOM M HOYTOYKOM; ayMTOPHU [Ulsl [IPOBEIEHNS
TabOpaTOPHBIX 3aHATHH, [OCHAMIEHHBIE COBPEMEHHBIMU [EPCOHANBHBIMU  KOMIIBLIOTEPAMY,
00BLEAMHEHHBIMU B JIOKATHHYIO BRIYMCIHTCIBHYIO CETh M YKOMIUICKTOBAHHEIME HEOOXOIUMBIM
CHCTEMHBIM ¥  TPUKIAOHBIM  IporpaMMmubiM  obecneuennem(MicrosoftVisualStudio,
MicrosoftOffice), ayguropud BLIYMCIMTENBHOrO LEHTPA, a TaKKEe MOMEIEHHS JUls
CaMOCTOSITEILHON pabOTHI. -

Pabouayio nporpammy COCTaBHna nouenT xadenprer GullM Xmenpnuixkas Enena Ihnem,cam
(®UO, nonnucs) WK 4

Perenzenr — = o _//_
(npencraBuTeNs paboToaaTENA) ) 1) {:__{_{II-'_.'_ o0 "9 G f“E:;--L.--d;_ }f brcot (P @ — __'(_4/:?1’

(mecTo paboTsl, A0KHOCTE, DU, noanucs)

IIporpamma paccMoTpeHa v 0100peHa Ha 3aceaHni Kag . QulIM .
[TpoToxon Ne .fi’ ot w)og lor9r === ===

3aBeyromuit kaheapoii |
(PHO, noanuce) |
Pabogas nporpamma paccMOTpeHa H OIIO6]ZLLH8. Ha 3acefaHuu !y‘j[€6HO-M€TO,£[]/ILj[€CKOI71 KOMHCCHH

Hanpasnenus (02.03.03 Matemartnueckoe obecnedenye v aIMMHUCTPHPOBAHKE HH()OPMAIMOHHDBIX
CHUCTEM

[TpoToxon Ne }( or ©) 0G. Auf{Yrona /
[pencenarens koMuccnn /,Z’y
/ (PHO. noannek)




JIMCT NEPEYTBEPXKIEHUS
PABOYEN IPOTPAMMBI INCI{ATINHbI

Pabouas riporpamma onoOpena Ha

yueOHbIH roj

[IpoTtoxoi 3aceqanus Kadenapel No oT roja
3apenyromnuit

kadenpoii

Pabouas nporpamma osiobpena Ha yueOHbIi roj
[TpoToxon 3acenanust kKadepol Ne oT roja
3aBeayromuii

Kagenpon

PaGougas nporpamma ogobpenana ~ yueOHBIN rOA
[IpoTokon 3acemanns kadenppl No ot rona

3aBeiyromui

Kadeapoi




JUCT PETHCTPALIM U3SMEHEHUWI
B pabouylo MpOrpaMmy JUCUMILIHHEI
HAUMEHOBAHUE

0bpazoBaTeIbHOM IPOrpaMMbl HANPaBlIeHUs TIOATOTOBKH KOO U Haumenosanue OIfF,
HANpaBJIEHHOCTL: HOUMEHOBAHUE (YKA3AMb VPOGEHL NOO2OMOBKIL)

Homep Buecenbl u3nMeHeHHs B 4acTH/pasziensl Wcnonuurens OcHoraHue
H3MEHEHMA pabouell IporpaMmel dUO (HOMED M jara npoToKoIIa
3ace/lanus kadespbl)

3aB. kadenpoi /
Hoonucs DHO




