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1. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OO0y4YeHUs] 1O JUCHHUILUINHE,
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS NMPOTrPaMMBbI

1.1. Tucuumimza « KoHuennum coBpeMEHHOI0 €CTECTBO3HAHMS 00€CIIeunBaeT OBJIAICHUE
CJICAYIOUIMMU KOMIIETEHIMSIMU:

Kon HaumenoBanue Kon HaunmenoBanue 3Tamna
KOMIIETEHIINH | KOMIIETCHIIUU JTamna OCBOCHHS KOMIIETEHIIH
OCBOEHUS
KOMIICTECHINH

OIIK-1 CniocobeH nNpUMEeHSTh OIIK-1.1 CnocoOHOCTh  ONpENeuTh
€CTECTBEHHOHAYYHBIEC U OCHOBHBIE KaTeropuu
oOlIeHKeHEPHbIE 3HAHUS, HOPMaTHUBHO-TIPABOBBIX
METOBI MATEMaTHYECKOTO JIOKYMEHTOB M CTaHJIapTOB
aHaJlM3a U MOJIEJIMPOBAHUS,

TEOPETUYECKOTO U

JKCIICPUMEHTATILHOTO OIIK-1.2 CrnocoOHOCTE  NPUMEHMTh

HCCICIOBAHMI B . BbIOpaHHbIe nanHble n3 HITA

TpOGeCCHORATEHOHR U CTaHJapTOB B pEUICHUH

ACATCIBHOCTH, HPUKIIATHBIX 3amad B
obmactu UKT

YK OC-1 Cnoco6HoCTb npumenaTh | YK OC-1.1 Cnoco6GHOCTb HUCIOJIB30BATH
KPUTHYECKHH aHaJm3 3HaHUSI B €CTECTBO3HAHUH
nHMOpPMALIUM U CHCTEMHBIH TUTST aIalTHPOBAHUS
MOJXO/A Ul PEUIeHUs 3aaady Ipe3eHTaIHN
000OCHOBaHUS  COOCTBEHHOU UH(GOPMAIIMOHHBIX  CUCTEM
rpak IaHCKON " 0 OTpaciisiM NPUMEHEHHS
MHUPOBO33PEHUYECKOM (MTPOMBINUIEHHOCTB,
MO3HUIIHN Me/ININHA, CeITbCKOe

XO035IUCTBO).

YK OC-1.2 CriocobHOCTD MIPUMEHSTh
CHUCTEMHBI  NOJAXOA  JUId
aHayin3a HH(OPMALMOHHBIX
CUCTEM U  ONTUMH3ALUU
MIpE3CHTALMN.

[1K-23 crocoOHOoCThI0  mpuMeHsTh | [TK-23.1 Croco0OHOCTh BIIAIETH
CHCTEMHBII HOJXO0J U METO/IaMH pellIeHus 3a/1a4 ¢
MaTeMaTHYeCKue METOJbl B MTOMOIIIBIO aTapara
bopmanuzanuu peleHus MaTeMaTHYeCKOro aHaJIn3a
IIPUKIaJHBIX 33124 I1K-23.2 CriocoOHOCTh IPUMEHSTD

THUIIOBBIC ITOAXOABI K
pa3paboTke IpOrpaMMHOTO
oOecrnie4yeHus, UCIOJb3Yys
METOJ] CUCTEMHOT'0 aHAJIN3a;




1.2.B pe3ynbTaTe OCBOCHUS TUCIMIIMHBI Y CTYIEHTOB JOJDKHBI OBITh CHOPMUPOBAHBI:

OTD/TD
(mpu Hanmuuu npodcTaHgapTa)

Konx JTarna
OCBOEHHUA
KOMIICTCHIINN

PesynbraTsl 00y4yeHus

-OIIPpENCIICHUE U IIOHUCK
HOPMAaTUBHO-IIPABOBBIX
OTCUECTBEHHBIX U MEXIYHApOAHBIX
CTaHIApPTOB, WX [PUMEHEHUEM UL
peleHUs NPUKIAJHBIX 33a1a4 B 00jacTu
NKT.

U3BECTHBIX
JOKYMEHTOB,

OIIK-1.1
OI1K-1.2

Ha YpPOBHE 3HAHUI: METOMIbBI
MaTeMaTHYEeCKOTO aHalln3a M aireOphl,
MpPUMEHAEMbIE TPH  MOACITUPOBAHUHU

YHOpaBJICHYCCKUX MIPOIECCOB

Ha YpOBHE YMEHHIl: MPUMEHATH
MaTeMaTH4YeCcKue METO/IbI B
npogecCHOHANIBHON IeATETHLHOCTH

YK OC-1.1
YK OC-1.2

Ha YpOBHE HaBBIKOB:

MHHUMAJIbHBIE HAaBBIKM HPUMEHEHUS
MaTEeMaTHYECKOT0 amnmapara B
npodecCHOHAIBHON AeATETbHOCTH

Ha ypOBHE 3HAHMI: 3HATb OCHOBHBIE
MapagurMbl MHUKpPO-, MAakKpo- u

MCramMupa

Ha YpPOBHE YMEHHUM: IOJb30BaThCS
MOUCKOBBIMH  MH(OPMAIIMOHHBIMU
cucreMamMu B (yHIAaMEHTAIbHBIX
BOIPOCAX €CTECTBO3HAHHS B T OM
qrcjie 1 UHPOPMaTUKU

Ha YpPOBHE HaBBIKOB: 00janarh
HaBBIKAMU CUCTEMHOTO MO/IX0/Ia MPU
MNPOCKTUPOBAHUUN W HUCIOJbB30BaAHUH
MH(GOPMAIIMOHHBIX CHCTEM

-HAYYHO-UCCIICA0BATCIbCKAsA,;

IIPONU3BOJACTBCHHO-TCXHOJIOTNYCCKAA.

[1K-23.1
I1K-23.2

Ha YPOBHE 3HAHUK: 3HATb
TEOPETUYCCKHUEC OCHOBBI U IMPAKTHUICCKUEC

PEKOMEHAAIIUN TI0 IMPOCKTUPOBAHUIO U

paspaboTke nc; OpraHU3aLNI0
npoektupoBanus  UC, OLICHKY
Ka4eCTBEHHbIX M  KOJWYECTBEHHBIX

XapakTepucTuk pazpaboranHon MC.
Ha YPOBHE YMEHHUM: IIPUMEHSITh
THUITOBBIE

MONXOJasl K  pa3paboTke

POrPaMMHOTO obecrieueHus,
HCIIOJIb3Ysl METO/I CHCTEMHOTO aHaJIN3a;

HA YPOBHE HABBIKOB: HHABBIKH
IMMOCTPOCHHA MNPOTpaMMHBIX IIPOJYKTOB
U1 pealu3aluy TUIIOBBIX IPOLELYD
00paboTKn SKOHOMUYECKON
WHPOPMAITIH,

WCTIOB3Y S METOJ

CHUCTCMHOI'O aHaJIn3a,




2. O0beM M MecTO TUCHUILIMHBI B cTpykType OII BO

O0BeM JUCHUILINHBI
O6bvem quctumuinael B 3E 1 akagemudeckunx/actponomuueckux dacax — 3 3E (108/81 1).
KonuuecTBo akajgeMHYECKUX/aCTPOHOMUYECKUX YacOB, BBIJCICHHBIX Ha KOHTAaKTHYIO paboTy —
16/12 yaca (B T.4. JaeKIL.-8 4., MPaKT.-8 4.);. HA CAMOCTOSATENIBbHYIO paboTy oOyUaromxcs — 56/48
YacoB.

Mecto nucuuninnbl B crpykrype OII BO
Huctunnuna OT.04 «KoHuenuu coBpeMEHHOTO €CTECTBO3ZHAHUS» OTHOCUTCS K BapUATUBHOM
YacTH AWCIMIUIMH TO BBIOOpPY Y4YeOHOro IutaHa 1o HampasieHuto moarotoBku 09.03.03
[Tpuknannas nHGOpMaTHKA.
JucuunimHa n3ydaercs Ha 2 Kypce B 4 ceMecTpe.
JluctumuimHael onupaercss Ha Oo0OBEM 3HAHWK MIKOJBLHOTO Kypca B 00JAcTH (PU3UKH, XWMHH,
OMOJIOTHH, SKOJIOTUH U Teorpaduu;
Popma NpOMEKYTOUHON aTTECTALUH — IK3aMEH

3. Coaep:xaHue U CTPYKTYpPa TUCHHMIIIHHBI

O06beM AUCUMILIMHBL, Yac. dopma
Konrakrnas pabora TEKYILETOo
oOyJaromuxcs ¢ KOHTPOJIS
H peroaaBaTeneM ycreBaemMo
Ne i/t AUMCHOBAHNE TEM 110 BUJIaM YYEOHBIX 3aHITHIHA CTI/I*,
(paznenoB) Bcero CP
MPOMEXYT
n |1 m | kep orHon
P arTecTanu
"
Pazgen 1. | EcrecTBeHHO-Hay4YHas 9 1 1 7 I, 0
KapTHUHA MHpa
Pazgen 2. | OTHOCUTENBHOCTH 9 1 1 7 I, 0
MPOCTPAHCTBA-
BPEMCHH H
rpaBUTAIHS.
Paznmen 3. | Kocmostornueckas 9 1 1 7 I, 0
HBOJIIOIIHSL.
Pasnen 4. | KBanToBas MexaHuka 9 1 1 7 1,0, T
Y TIPUHIIAT
HEOIPEICIIEHHOCTH.
Paznen 5. | Tepmoaunamuka u 9 1 1 7 1,0
HEOOpaTUMOCTh
IIPOLIECCOB.
Paznen 6. | YpoBHu 9 1 1 7 I, 0
OMOJIOTHYECKUX
CTPYKTYyp U
OpraHH3aI¥s JKUBBIX
CHCTEM.




O0beM TUCIMILIMHBI, Yac. dopma
KonrakTtHas pabora TEKYILEro
o0yyJaromuxcs ¢ KOHTPOJIS
HanMeHOBAMIE TeM mpenofasateneM ycreBaemo
Ne /it 110 BUJIaM Y4COHBIX 3aHSATHIA cTH ,
(paznenoB) Bcero CP
IPOMEKYT
n |1 m | kep orHon
P aTTecTanu
u
Pasnen 7. | Buonornyeckas 9 1 1 7 I, O
IBOJTIOTIHSL.
Paznen 8. | HayuHno-rexHuueckuit 9 1 1 7 1,0, T
porpecc, npoodieMbl
YeJI0BEYECTBA U Iy TH
UX PEHICHHUSI.
[TpomexyTouHas aTTecTanus 36 9K3aMeH
Bcero akajaem./acTpOHOM.YACOB: 108/81 8/6 8/6 56/48 | 36/27

[Tpumeuanue: * — popmbl TeKyIIero KOHTpoIs yecneBaemoctu: goknaz(se) (1), ompoc (O), Tect (T).

Conep:xanue q1MCUUILTHHBI

Ne i/t

HasBanune TeMbl

OcHoBHbIE BONIPOCHI U MOJIOKEHH S, PACKPbIBAKOIIIUE
cojJiep;KaHHe TeMbl

Pazgen 1.

EcrecTBeHHOHay4Has
KapTHHA MHpA.

Metaduszuka  aHTUYHOCTH W Hatypduimocodus.
Ilepuunas cucremarusanus Hayk o npupone. Hayunbie
OTKpBITUS B 310Xy Bo3poxaenus u ¢dopmupoBaHue
€CTECTBEHHOHAy4YHOW MEXaHUCTUYECKON KapTHUHBI MUDA.
[Tonesast popma MaTepuu U yCI0KHEHHE KapTUHBI MUPA.
Mukpomup, Makpo- 51 Meramup. Teopus
OTHOCUTEIIBHOCTH M KBaHTOBasg Teopus. CHCTEMHBIN
MOJIXOJl U CaMOOPIaHM3aIlMsl KaK OCHOBA JUIsl TOHUMaHUS
€IMHCTBA  €CTECTBEHHOHAYYHOIO M  COLMAJIbHO-
rYMaHUTapHOIO 3HaHus. DBosonus U Beenennast.

XapakTepucTUKa HSMIHMPUYECKOW CTaJuU  HAy4YHOTO
uccinenoBanus. HaGmioneHus — nepBUYHBIA HCTOYHHK
uHpopMaluu. OCOoOEHHOCTH ~ HKCHEPUMEHTAIbHOM
cranuu.  W3mepeHme —  Kak  JOIOJIHUTENbHBIN
UHCTPYMEHT  JII0OOr0  HAy4YHOTO  HMCCIIETOBaHMSL.
Teopernyeckas cTajusl. I'unoresa, (hakThI.
[IpeemcTBeHHOCTH Teopuid. HayuHble napaaurmsl.

Paznen 2.

OTHOCUTEIBHOCTD
MIPOCTPAHCTBRA-

BpEMEHU "

T'paBUTaAlUA.

lNanmuneit, HpOTOH © HPUHIOUII OTHOCHUTEIBHOCTH.
WnepumanbHple  CUCTeMBbl — OTcueTa.  AOGCOIIOTHAs
KOHCTaHTa CKOpocTH cBeTa. [Ipeobpazosanus ["anumnes u
JlopeHna  ans uMHepuManpHBIX — cucteM.  CBA3b
npocrpanctBa U BpeMeHn B CTO A.DiHmTelHa.
[lonsTE «MHUpOBBIE JMHUM». OKCIHEPUMEHTAJIbHbBIE
MOJTBEPKICHUS CTO. I'mmioTesa
CBEPXOTHOCUTEIIBLHOCTH.

OcobenHoctu TPaBUTAIMOHHOTO TTOJTSL.
OKBUBAJIEHTHOCTb HHEPTHOM M TATOTEIOIIEW Macc.
[ToHsATHE KpHBHU3HBI POCTPAHCTBA-BpEMEHU. EBKIMI0BA




U HE3BKIUIOBBI reomeTpuu. [loHsiTHE reone3ndeckoit
JIUHUUA B TPEXMEPHOM MPOCTPAHCTBE U YETHIPEXMEPHOM
MpOCTpaHCTBE-BpeMeHH. [loueMy MbI )KMBEM HMEHHO B
YETBIPEXMEPHOM MIPOCTPAHCTBE-BPEMEHHU ?
I'paBuTanmonHoe kpacHoe cMmenieHue. B3auMocBsizb
MIPOCTPAHCTBA-BPEMEHH M MaTepUU. AHTUTPABUTAITHSI.
N3mepenue pacctosHUM 10 3Be311 U APYTrUX 0OBEKTOB BO
Bcenennoii. CBeToBO# 1o/, aCTPOHOMHYECKAS] €IMHMIIA,
napcek. OmpenencHne aOCOTIOTHOW W OTHOCHUTEIHHON
SIPKOCTH, XUMHUYECKOTO COCTaBa, TEMIEPaTyphl U MacChl
3B€3JI. 3aBHCHMOCTH D3BOJIOIUH 3BE3IBI OT MACChl H
XUMUYECKOTOo cocTaBa. JKenTele 3BE3/bl, KpacHBIE
TUTAHTBI, Oe€Jble KapJIMKWA, HEUTPOHHBIC 3BE3Ibl U
YyepHble JBIppl. Bocemb CcOCTOSIHME BemecTBa BO
Bcenennoii.

Paznen 3.

Kocmomnornueckas
9BOJJIOIHA.

Pazberanue raJaKTUK. HecraunonapHocts,
HU30TPOIHOCTH u OJTHOPOJIHOCTh Bcenennoi.
[IpocTpancTBeHHbIE (OTKpBITAs M 3aMKHYyTasl) MOJAEIU
Bcenennoni. IlepBonHagasibHOE cocTosiHUE BceneHHOM.
[Tonstue cunrynsapuoctu. bonsmoit B3peis. Bemectso u
AHTUBEILECTBO. PEIMKTOBOE U3ITydYEHHE.

CoOTHOILIEHHE TUIOTHOCTH BEUIECTBA U  IUIOTHOCTH
sHepruu. KpurHhueckas IUIOTHOCT W HalpaBICHUE
oo Bceenennoit. CoBpemennbsie (XXI|  Bek)
acTpo(U3MUECKUE UCCIICOBAHUS O pa30eraHuy raJlakTHK
C YCKOPEHHEM M TMOSBICHHE TEOpUH OE€3yCIIOBHO
pacumpsitonieiicss Bcenennoit.  COOTHOIIEHHE MEXITY
MacCON-DHEPrUer pPEIMKTOBOTO WU3JIy4CHMs, BEILICCTBA,
TEMHOM MaTepued W TEMHOW OJHEpPruerd 1o Mepe
pacuupenuss BceneHHon.  ®Du3MYeCKUH BakyyM U
anTurpasutanusa.  llocimenoBaTenbHOCTh  MOSIBICHMS
YeThlpeX THUMOB (PU3NYECKHX B3aUMOJCHCTBUH (TOJIEH).
MUKpPO ¥ MaKpOIBOJIFOLHSI.

Pasnen 4.

KBaHTOBast MexaHUKa
u IMPUHIUIT
HCOIIPCACIICHHOCTH.

Kiaccuueckass MexaHuka M J€TepMUHU3M. Tpu
ONpEJIECICHUS MOHATHS «BEPOATHOCTH». BEpOATHOCTHBIM
XapakTep  IPEACKa3aHWM  KBAHTOBOM  MEXaHMKHU.
ConpspkeHHblEe BEIMYMHBI B MHUKpomHpe. TOYHOCTH
onpeeacHus ITUX BEIINYMH. [TpuHIMI
HEONPENEIECHHOCTH. HAEeTEpMUHU3M U CTATUCTHYECKHUE
3aKOHBI.

Paznen 5.

HepaBHoBecHas
TEpMOJIMHAMUKA

3aK0H COXpaHEHWs WMITYJIbCa, MOMEHTa HMITYJIbCa,
3aKOH COXpaHEeHUs MOJHON sHeprur. CUMMETPUS U CBS3b
3aKOHOB COXPAaHEHHS CO CBOWCTBAMH TPOCTPAHCTBA-
BpeMeHH (OJHOPOIHOCTh M HU30TPOMHOCTH). THIIBI
CUMMETPHUU B HEXKUBOM U KUBOU MPUPO/IE.

TepMmoauHaMuka — Hayka O THPEBPALIEHUU SHEPIHH.
[Tonsitue «cucrema» u «mporecc». CoCTOSHUE CUCTEMBI
U TapaMeTpbl €€ XapakTepusylolue (Temmeparypa,
BHYTPEHHSISI DHEPrus, Teruiora, pabora). Temmeparypa.
¢u3nueckas CyIIHOCTh TEMIEpaTypbl M MPHUHIIUILI €€
U3MEPCHHUS. duznueckas IKasna TeMIIeparyp.
AOGCOTIOTHBIN HOJIb. CBepXIpoBOIUMOCTh u




CBEpXTEKy4eCTb. B3auMOCBS3b TEIIOTBI U PAaOOTHI
Tepmogunamuueckuit  mporecc.  [lepBblii  3akoH
TepMOoAMHAMHUKHU. CBsA3b MEXAYy 3aKOHAMHU COXpPaHEHUs
JHEPIUU U BEILECTBA.

[Ipoueccel, Benymue K BbIPAaBHUBAHMIO TEMIIEPATYp.
Bropoii 3akoH TepmoauHaMuku. [lonsTre «oHTpOnusS» U
HEOOPaTUMOCTb BpPEMEHH. TepmonnHamMuueckoe
paBHOBECHE.  3aKpbITBIE M OTKPBITBIE  CHUCTEMBI.
Cratuctuueckas mexanuka. OOpaTiMble 1 HEOOpaTUMbIE
IIPOLIECCHI, XAPAKTEPU3YIOUIUE COCTOSHHE CUCTEMBI.
DK30TEpMUYECKHE M 3HIOTEPMHYECKHE XUMHUUYECKHE
npoueccel. DHTanbIUA. CKOPOCTh XUMUYECKUX PEaKLIUM.
Peakuuu ropenus.

DJIeMEeHTapHbIN OecTopsIOK. [TosiBnenue
HEpEeTyJIIPHOCTEH B PA3IMYHBIX TEPMOJUHAMHUECKUX
npoueccax. @Pa3oBple IEPEXOAbl U CyNEPHO3ULUA
coctosgsHMil. HecTanoHapHOCTh MPOCTBIX MEXAHUYECKUX
CUCTEM. OHTPONUS B  OTKPBITBIX CHCTEMax H
HEJMHEUHOCTh TEPMOJINHAMUYECKHUX ITPOLIECCOB.
KoonepatuBHble mpouecchl B OTKPBITBIX CHUCTEMaXx.
Cunepreruka. CamoopraHuzanus B  (PU3UUECKHUX,
XUMHYECKHX U OMOJIOrMYECKUX CUCTEMaX.
Heo6xonuMele yciaoBus Asi caMOOpraHM3allud CHCTEM.
Teopuss karactpod u »HBomronust cucreMm. llermHas
peakuus M CaMOOpPraHU30BaHHAas  KPUTUYHOCTb.
budypxkanuu. IIpornozupoBanue COCTOSIHUS
KPUTUYHOCTEN B 3aBUCUMOCTHU OT UIYMOB MEpLIAHUS.

Pazgen 6.

YpoBHUH
OMOJIOrTYECKHX
CTPYKTYP 51
opraHm anusa KHUBBIX
CHCTEM.

Kinerounslii ypoBeHb opranuzanuu. OCHOBHBIE KJIacChl
KJIIETOYHBIX XMMHYECKMX BEIIECTB M HX CTPYKTypa.
CnoxHasgs TNPOCTPAaHCTBEHHAs CTPYKTypa OEJIKOBBIX
BELIECTB. OJIEMEHTapHbIi cocTtaB OenkoB. DyHKUUU
OETIKOBBIX BEIECTB. OnTnueckas aKTUBHOCTD
OPraHWYECKHX  MOJIEKYJ. I3ydeHume XMMHUYECKOro
cocTaBa spa JBKapUOTOB U OTKPBITHE HYKIEHHOBBIX
kucnor. JIHK n PHK. be3psnepHble KI€TKM U BUPYCBHI.
[IpocTpaHcTBEHHass CTPYKTypa HYKJIEHMHOBBIX KHUCIOT.
ITocnenosarensHocTs HykneorugoB B JHK u PHK.
KoMmieMeHTapHOCTh NypUHOBBIX W NHUPUMHIAHOBBIX
HyKjaeoTunoB. I'eHpl kak yuwactku wmonekyuasl JIHK.
Konons! (tpumiiersl). I'eneTndeckuii kog. XpoMOCOMBI.
I'enom. 'enotun. MexaHu3Mbl U3MEHYMBOCTH (MyTalllH
u pexombObuHanmu). KimonupoBanue. OHTOTCHETHUECKHI

(opraHM3MeHHBI) YPOBEHb. Knerounas
mubdepeHmanus U cUMOMO3.  ABTOTpodsl U
reTepoTpodBhL.

[lonmyIMOHHBIA ~ ypOBEHb  Kak T€HETUYECKHU
HEOJTHOPOHAs COBOKYITHOCTh. bHolieHo3 (coo01ecTBo).
buoreornenos (axocucTeMa). buocdepa KaK

COBOKYITHOCTb 6I/IOI_ICHO3OB.

Paznen 7.

buomgornueckas
SBOJIIOIHSL.

HacnencTBeHHOCTh M U3MEHUYMBOCTh KaK HEOThEMJIIEMBIC
CBOMCTBA XUBOTO. MHIMBUAYaIbHAS W HEONPEAEICHHAS
W3MEHYMBOCTh. [IpWHIIMIT ~ €CTeCTBEHHOro  OTOOpa.




BuyTtpuBumoBass u  MexBHIOBas ~ Oopbba  3a
cymectBoBaHue. KOHKypeHIMs W COTPYJHHYECTBO.
CoBpemeHHbIE IIPEJICTaBICHUS 0 (akTopax
9BOJIIOLIMOHHOIO  IIpOLecca: MYTAalMOHHBIA IIpoLEcC,
MOIYJIAUMOHHBIE  BOJHBI, 000OCOONEHHOCTh  TPYIIIIBI
OpPraHU3MOB, €CTECTBEHHBIM OTOOp — IBHXKYIUas Ccuia
9BOJIIOLIUH.

MuKpo3BOIIOIUSA — DBOJIOLUSA IONYJSLMA W BHUIOB.
MaxkposBoIoysl — 3BOJIOLUS TAKCOHOB HAJBUI0BOIO
ypoBHs. MeTtoabl HaONIOJEHHUsT 3a MaKpO3BOJIOLUEH.
CocTosiHHE OKpy’Kalolleld cpeabl U TEMIbl 3BOJIIOLUU
KU3HEHHbIX ¢opm Ha 3emse. Kartactpoduueckue
coObITHSS M u3MeHeHMs  kiaumara.  [IpoGiema
HEIPEPBIBHOCTU MAJICOHTOJIOTUYECKON  JIETOIUCH.
[IpepsIBUCTBIN XapaKTEp pacpOCTPaHEHUs KUBOTHBIX U
pacTeHuil Ha 3eMHOM Hiape. OCHOBHBIE 3aKOHOMEPHOCTHU
MakposBotonun. [TonsaTue 6uonoruyeckoro nporpecca.
[Tapametpsl, XapaKTepU3yIolue JUHAMHYECKHE
IIPOLECCH B MOMYJISLMIX U COOOIIEeCTBaX (YMCICHHOCTD,
BO3pPACTHOM COCTaB, CMEPTHOCTb, UCTOYHUKU HUTAHMUS).
Paznuunbple TUNBI B3aMMOOTHOIIEHHWH B OHMOIEHO3aX:
KOHKYPEHLIMSI-COCYLIIECTBOBAHUE, XUIIHUK-KEPTBA,
cuMmOuno3. BiausHue napazuTusmMa M HOJOBBIX Pa3IMunit
Ha JAMHAMUKY 3BOJIIOLIMK OMOLIEHO30B.

Pa3znen 8. | Hayuno-
TEXHUYECKHUMN
porpecc, mpoodIeMbI
YeoBeUecTBa U MyTH
WX PEIICHUS.

HayuyHo-TexHnYecKuil mporpecc u NpupoJaHbIE PECYPCHI.

OtpunarenbHble MOCJIE/ICTBUS HEBEPHBIX
MPEJCTAaBICHUM M  HEMCUEpIaeMOCTH  IPUPOJHBIX
pecypcoB u OecripeieIbHBIX BO3MOKHOCTSIX

CaMOOYHMIIEHUsT  HpupogHo  cpeapl.  [IpoOnema
obecrieyeHus: sKoJioruueckoi 6e3onacHoctu. IlpobGnema
O0OppOBI  C PpAJAMOAKTHBHBIM  3arpsS3HEHUEM  CpEbl
obutanusa. IlpobGnema  orcyTcTBHs 3 (deKTUBHOU
3aKOHOJATENbHON OCHOBBI. [Icuxonorus dyenoBeka u

MPUYUHBI COBPEMEHHOI0 KpHU3Huca. ITpoGnema
pEryIMpoBaHus pOCTa HACEJICHUS.
OtcyTcTBHE reOINOIUTUYECKOM IIPOrpaMMBbl

HKOJIOTUYECKOT0 BbDKMBaHUS. YesnoBeueckoe OOIIECTBO
KaKk HEpPAaBHOBECHAs OTKpbITasg cHcTeMa. BO3MOXHOCTH
COBEPILECHCTBOBAHUSA CHUCTEMBI YE€pPE3 COIIACOBAHHOCTH
COBMECTHBIX yCUIun pu TapMOHUYHOM
B3aUMOJCHCTBUU IIPUPOJBL, YEJIIOBEKA U TEXHUKHU.

4. MarepuaJjbl TEKYIIero KOHTPOJIA yCIeBaeMOCTH 00y4aommxcs 1 (poH/
OLIEHOYHBIX CPeJACTB MPOMeKYTOUYHOI aTTecTALNH 10 AUCHMILIMHE

4.1. ®opmMbl 1 MEeTOAbI TEKYLET0 KOHTPOJISI YCIIEBAEMOCTH.

4.1.1. B xome peanmuzanuu AUCUUIUIMHBI «KOHUENIIMM COBPEMEHHOIO €CTECTBO3HAHUS»
MCIIOJIB3YIOTCS CIEAYIOIINE METO/IbI TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH 00YYAIOIIUXCSI:

Tewma (pazgen) | MeTobl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH

Paznen 1 I[OKH&I[LI C HpCSCHTaHI/Ieﬁ, OpoC HA MPAKTHUYCCKOM 3aHATUH, JUCITYT




Tewma (pazaen) MeTo/1bl TEKYILIET0 KOHTPOJISI YCIIEBAEMOCTH

Pa3nen 2 JlokJiazpl ¢ mpe3eHTanuen, onpoc Ha MPAaKTUYECKOM 3aHIATHH, JUCITYT
Paznen 3 Jloknazpl ¢ mpe3eHTanuen, Onpoc Ha MPAKTUYECKOM 3aHATHH, JUCITYT
Paznen 4 JlokJa/ibl ¢ pe3eHTanuel, Onpoc Ha MPaKTHYECKOM 3aHATHH, AUCITYT
Pazpen 5 Jloknazpl ¢ mpe3eHTanuen, Onpoc Ha MPAKTUYECKOM 3aHATHH, JUCITYT
Paznen 6 JlokJa/ibl ¢ pe3eHTalnuel, Oonpoc Ha NPaKTHYECKOM 3aHATHH, AUCITYT
Paznen 7 JlokJaibl ¢ pe3eHTanuel, Onpoc Ha MPaKTHYECKOM 3aHATHH, AUCITYT
Paznen 8 Jloknazpl ¢ mpe3eHTaluen, Onpoc Ha MPAKTUYECKOM 3aHATHH, JUCITYT

4.1.2. Dx3ameH npoBOAUTCS B (popMe YCTHOTO OTBETa Ha OuieThI (10 2 Bompoca B Ousere).

4.2. MaTtepuaJjibl TeKyLIero KOHTPOJIsl YCIIeBaeMOCTH 00y4YaloInXCs

Texylmuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISETCS HENIPEPBIBHO, HA MPOTSHKEHNUN BCETO
Kypca. [Ipexnae Bcero, 3T0 yCTHBIM ONPOC MO XOAY JIEKLHH, BBINOJHSAEMBIN I ONEpaTUBHOU
AaKTUBU3AI[MM BHUMaHMs OOyYaIONIMXCSl M OLIEHKM UX ypoBHS Bocopustus. [lommumo storo,
KOHTPOJIb CaMOCTOSATENIHONH PabOThl OO0Y4YalOIMXCsS OCYLIECTBIAETCS IPH  ONpoce Ha
IIPAKTUYECKUX 3aHATUAX, JOKJIaJaX ¢ IPe3eHTalueH.

Bonpocel 0nsa noozomoexku odyuarouwuxca K npaKmuydecKum 3aHAmuIm
Pasnen 1. EcrecTBeHHOHAYUYHasi KADTUHA MHUPA.
1. Kparkas ucropus eCTeCTBO3ZHAHHUS
2. TlpexacraBneHust 0 MPOCTPAHCTBE, BPEMCHH, MATEPHUH U JBUKCHHUH C TOYKU 3PCHUS
KJIACCUYECKON (hU3UKHU
3. MexaHucTHUecKas KapTUHA MHpa
4. Hay4Hblif METO]] TO3HAHUS

Pa3nes 2. OTHOCHTEJBHOCTD IPOCTPAHCTBA-BPEMEHH U TPaBUTALHS.
1. [punnun otHocuTenbHOCTH ["anunes-HploTOHA M MHEpLIMATIbHBIE CUCTEMBI OTCYETA
2. Tlpennocelaky K MOSBICHUIO CIENHUATbHOM TEOPUH OTHOCUTENBHOCTU A.DMHIITENHHA.
OTHOCHUTENBHOCTH BPEMEHHU.
3. KpuBuzna npoctpanctBa-speMeHHu. [Ipumepsl oTpuiaTeabHOi U NOI0KUTEIbHON
KPUBU3HBI.
4. Otnuume CUIIbI IPUTSHKEHUS OT IPABUTALIMOHHOTO MOJIs. AHTUTpaBUTALUS.
Heonpenenénnoctu B 00111€#i TEOPHH OTHOCUTENBHOCTH
6. CBsI3b MEX1y MacCO, MPOCTPAHCTBOM U BpEMEHEM

o

Pa3nea 3. KocmoJsiornueckasi 3Bostonust.
1. Hecranuonapnocts Beenennoit u OTO.
N3mepenue paccTtossHui Bo BeenenHo.
bonpuioit B3psIB 1 ropsiuast Beenennas.
Yetpipe Thna B3auMoercTBUid. Enqunas Teopus noss.
Mukpo, - Makpo, 1 Mera CTpykTypa BcenenHoil.
M3 gero cocTosT 3BE3/bl U MEXK3BE3IHOE IIPOCTPAHCTBO.
XapaKkTepUCTHUKU 3BE3]] U UX IBOIOLIUS.
Yepusble apipbl. PaHTACTUKA U PEATBHOCTbD.
TemHuass MaTepusi U TEMHast SHEPTHS — YTO ITO?

©CoNoOR~WN

Pasznen 4. KBanToBasi MexaHMKa U NIPUHLUII HEONIPeeJIeHHOCTH.




agrwpdE

AToMHas u cy0aTOMHas CTpyKTypa MUKpPOMHUpA.

PeanbHble ¥ BUpTyalIbHBIE YaCTULIBI MaTepuu. X cBolicTBa.

[TonsTue kBaHTa. BeposTHOCTHOE OnMCaHKe ABMXKEHUS CyOaTOMHBIX YaCTHIL.
IIpuHIUIT HEOIIPEAETIEHHOCTU U TONIOJIHUTEIbHOCTH.

Cratuctudeckue 3aKOHbl. 3aKOHOMEPHOCTHU U CIIy4alHOCTH.

Paznen S. HepaBHoBecHasi TEpMOIUHAMHUKA.

1.

Nk WN

TepMoauHAMUKA U TIOHSTHE CUCTEMBI.

OCHOBHBIEC TEPMOANHAMUYIECKUE MTAPAMETPBI.

AOGCOomOTHBIN HOJb. CBEPXIPOBOIUMOCTD U CBEPXTEKYUECTb.
TepmonnHaMU4ecKue 3aKOHBI.

TepmoauHaMU4YecKoe paBHOBECHE, SHTPOIIHS U BpeMSI.

Xaoc u nopsagok. CaMoopraHu3amys 1 CHHepreTHKa.
HepaBHOBECHOCTD U BOIOLUS CUCTEM.

Herautponus u nHpopmManms.

Pa3nes 6. YpoBHU 0M0JI0THYECKHUX CTPYKTYP M OPraHU3al U KMBbIX CHCTEM.

1.

2
3.
4.
5

DJIEMEHTHBIE U MOJICKYJIAPHBIC OCHOBBI OENIKOB U HYKJICUHOBBIX KHCJIOT.
[pencTaBUTEIN BHEKIETOYHBIX M JOOPTAaHU3MEHHBIX JKUBBIX CHCTEM.

OnToreHes u GUIOTeHE3.

OpraHu3MEHHBINH U HAJJOPTaHU3MEHHBIC YPOBHH KHBBIX CUCTEM.

HI/IIIIGBI)IG CBsA3U U YA3BUMOCTD KMBBIX CUCTCM Pa3HOTO YPOBHA OPraHM30BaHHOCTH.

Paznen 7. buosiornyeckas 3BOJIOMA.

1.

2.

&

Teopust 3BOJIIOIMY KUBBIX OPraHU3MOB B TpeacTaBiennn Y.J[apBuHa U COBpeMEHHBIC
BO33pPCHUSL.

CucrtemMaTHKa U TAKCOHOMUS KUBBIX OPraHU3MOB. [IoHsATHE BH/Ia )KUBBIX OPTraHU3MOB.
MuKpo 1 MakpO3BOJIOIUS — OCHOBA CHHTETHYECKON TCOPHH IBOJTIOIIHH.
HeoHo3HAYHOCTH OMOIOTUYECKOTO MpoTrpecca.

Hampasiienust 60ps0bI 3a CYIIIECTBOBAHKE KaK Pa3HOBHIHOCTH €CTECTBEHHOTO 0TOOpA.
Cenexuys, KIOHUPOBaHNUE U TPAHCTEHE3 — HHCTPYMEHTHI OJTY4YEHHS HOBBIX (hOpM
JKHUBBIX OpFaHI/I3MOB.

JuHamuueckre OMOIOTHYECKHIE CUCTEMBI U OCHOBHBIE B3aUMOICHCTBUS, OTIPEACTISIONINE
SBOJIFOIIAIO OMOIIEHO30B.

Pa3nen 8. Hayuno-Trexunueckuii nporpecc, npodJjieMbl 4eJ10Be4ecTBa U IyTH UX PeLIeHus .

1.

2.
3.
4

HayuHo-TexHuueckuii mporpecc u npoOieMbl 4eJI0BeYeCTBa.

['mo0anbHast reonoauTUKa U IPUPOIHBIE PECYPCHI.

B03MO0XHO 11 rTapMOHMYHOE B3aUMOJIEHCTBUE YEJIOBEKA, TEXHUKU U IIPUPOIBI?
IIporHo3 Ha BBIKMBAaHHE YEJIOBEUECTBA.

4.3. OueHo4HbIE CPEACTBA AJIs1 IPOMEKYTOYHOM aTTeCTAlluN

4.3.1. ®opmupyeMble KOMIETEHIIHHI

KO,Z[ HaunmenoBaHue KO,Z[ HaumenoBanue oTalia
KOMIICTCHIIN KOMIIECTCHIIUU oTara OCBOCHUS KOMIICTCHIIUNU
OCBOCHUA
KOMIICTCHIIU




OIIK-1 CrniocobeH npuMeHsITh OIIK-1.1 CriocoOHOCTh  OMpeAeuTh
€CTECTBEHHOHAYYHbIE U OCHOBHBIE KaTeropuu
OOIICHH)KEHEPHBIE 3HAHUS, HOPMAaTHUBHO-TIPABOBBIX
METO/]Ibl MATEMaTHYECKOTO JIOKYMEHTOB M CTaHJapTOB
aHaJIM3a U MOJICTTUPOBAHUS,

TEOPETUYECKOTrO U

IKCTICPUMCHTAIILHOTO OIIK-1.2 Crnoco6HOCTh IPUMEHUTH

HCCICN0BAHNA B . BbIOpaHHbIe naHHbIe U3 HITA

MpOGECCHOHANEHOR U CTaHJApTOB B PEIICHUU

ACATCIBHOCTH, MPUKIIATHBIX 3aza4 B
obmactu UKT

YK OC-1 CnocoO6HOCTh npumensats | YK OC-1.1 CnocoOHOCTh HUCITOJIB30BATh
KPUTHUYCCKHIA aHaIn3 3HAaHUS B €CTECTBO3HAHUU
nHMOpPMALIUM U CHCTEMHBIH TUTST aIalTHPOBAHUS
MOAXOJ IS PEIICHUs 3a]ad pe3eHTANN
000CHOBaHUS  COOCTBEHHOU UH(POPMAIIMOHHBIX  CUCTEM
Ipa)xTaHCKON " 0 OTpaciisiM MPUMEHEHHS
MHPOBO33PEHYECKOM (IpOMBILIIEHHOCTb,
MTO3UITUU ME/IMIINHA, CEJIbCKOE

X0351CTBO).

YK OC-1.2 CnocoGHOCTh MIPUMEHSTH
CUCTEeMHBIH  MOAXOM  JUIS
aHanm3a UHOOPMALMOHHBIX
CUCTEM H  ONTHMH3AINH
Mpe3eHTalUM.

[1K-23 crocoOHoCThI0  TmpuMeHsTh | [TK-23.1 CrocoOHOCTh BIIAIETH
CUCTEMHBII MOJIXO] u METOJaMH PEIICHUS 3a/1a4 C
MaTEeMaTHYECKHEe METOJbI B MTOMOIIIBIO ammapara
dbopmanmuzanuu pereHus MaTeMaTUYECKOT0 aHan3a
MIPUKIATHBIX 33734 [1K-23.2 CrocoOHOCTh TPUMEHSTH

THUITOBBIE MTOJIXOJIBI K
pa3paboTKe IpOrpaMMHOTO
o0ecreyeHus1, UCII0Ib3Ys
METO/]] CHCTEMHOT'0 aHAJIH3a;

4.3.2. TunoBble OIIEHOYHBIE CPEJCTBA

[IpoMexyTOUHBIII KOHTPOJIb MPOBOAWUTCA B (opMe SK3aMeHa M IpeaycMaTpuBaeT
YCTHBINM OTBET Ha BOIPOCHI [0 OHIIETY.
Kon wu HaumeHoBaHue 3ramna Ouenounoe
Pesynbrarel 00yueHus
OCBOCHHSI KOMIIETEHIIUU CPEACTBO
YK OC-1.1 Ha yPOBHE 3HAHUM: 3HATh METOAOJIOTHUIO
YKOC1.2 €CTECTBEHHOHAY4YHOIO ITIO3HAHMS,
Criocob6HOCTD HCIIOJIb30BaTh | IPUHIIMIIBI TEOPETUYECKOTO
3HaHHSA B €CTECTBO3HAHUM Ui | MOACIUPOBAHUA  OOBEKTOB B | yCTHBII O1poc
a/1Ian TUPOBAHUS Ipe3eHTalui | IpopeCCUOHATBHON  JIeSTENbHOCTH U
UH(POPMALIMOHHBIX CHCTEM IO | IPOBOAUTH MPE3EHTAIMIO B JOCTYITHOM
OTpacisiM NpUMEHEeHHs | 1 HH(POPMaTHBHOM BHUJIC
(IIPOMBINUIEHHOCTD, ~ MEIUIUHA, | ya YpOBHE YMEHHI: OCYIIECTBISATH | YCTHBIN OMPOC




CEIIbCKOE XO35UCTRBO).

Cnoco6HOCTh MIPUMEHSATH
CHCTEMHBIN NOAXOJ JJIsI aHAJIU3a
MH(GOPMALIMOHHBIX  CHUCTEM U

OonTuMH3alluu HpG?;CHTﬁL[Hﬁ.

MOWCK MH(POPMAITIH C UCTIOTB30BAHUEM
Paznuunbix nHGOpMALIOHHO-
MOWCKOBBIX CHCTEM, HEOOXOTUMOM ISt
YCHEUIHOTO U3YYEHHS JTUCUUILIIMHBI

Ha YPOBHC HaBBbIKOB!: BJIaJCTh
HaBbIKaMH IMPAKTUYECKOTI'O
HCIIOJIBb30BaHUA

WH(POPMAITMOHHBIX TEXHOJOTUH IS
pEIIeHUs U aHAJIM3a OTPACIIEBbIX 3a/1a4

YCTHBIN OIIPOC

OIIK-1.1 CriocoOHOCTH
OTIPECITUTh OCHOBHBIE KATETOPHH
HOPMAaTHBHO-TIPABOBBIX
JIOKYMEHTOB U CTaH/IapTOB
OIIK-1.2 CriocoOHOCTH
MPUMCHHUTh BHIOpaHHBIC JTaHHBIC
3 HIIA wu crangaproB B
pEeUICHUH TPUKIATHBIX 3a/ad B
oomactu UKT

Ha YpPOBHE 3HAaHMM:  METOJbI
MaTEeMaTHYEeCKOTO aHalln3a | anreOpsl,
MIPUMEHSEMBIC npu MOJICIUPOBAHUH
YIIPaBICHUYECKUX MPOILIECCOB

YCTHBIN OITPOC

Ha YpPOBHE YMEHHUH: NPUMEHSThH

MaAaTEMaTHYCCKUC METOIbI B

npodecCHOHAIBHON eATeIbHOCTH

YCTHBIN OIIPOC

Ha YPOBHE HaBBIKOB: MUHUMAJIbHBIC
HaBbIKM TPUMCHCHHA MATCMATHUYCCKOI'O

YCTHBIN OITPOC

I1K-23.1 CriocoOHOCTE
BJIQJICTh  METOJAaMH  PEIICHUS
33Ja4 C IIOMOIIBIO arapara
MaTeMaTUYECKOTo aHau3a
I1K-23.2 CnocoOHOCTh
MPUMEHSTH THUITOBBIC MOIXOMBI K
pa3paboTke MPOrPaMMHOTO

obecrieueHus, HMCIOIb3YysS METO]
CHCTEMHOI'O aHaJIN3a;

amnmnapara B npodeccuoHaIbHON
JIEATEIIbHOCTH
Ha  ypOBHE  3HAaHWIL: 3HAaTh | YCTHBINW OIPOC

TCOPETUYECKUE OCHOBBI M IPAKTHYCCKHUE
PEKOMEHAAIIMNU TI0 TIMPOCKTHPOBAHHUIO U

pa3pabotke Uc; OpTaHH3aIHIO
MIPOEKTUPOBAHUS ucC, OLICHKY
Ka4€CTBCHHBIX u KOJIMYECTBCHHBIX

XapakTepucTuk pazpadorannoit UC.

HA YpPOBHE YMEHHI: NPUMEHSITH
pa3paboTke

MpoOrpaMMHOIO 06eCH6‘ICHI/I$I, HCIOJIB3YA

TUTIOBBIE MOJIXOJIbI K

METOJ CUCTCMHOI'O aHaJInu3a,

YCTHBIN OITPOC

Ha YpOBHE
HOCTPOCHHUS POTPAMMHBIX MPOIYKTOB JUIS
npoueayp
00pabOTKN IKOHOMHUYECKOH HH(OpMAIIHH,

HaBBIKOB: HWHAaBBIKH

pcajm3annu THIIOBBIX

HCIIOJIB3Yd METOA CUCTEMHOI'O aHaJInN3a,

YCTHBIN OIIPOC

ITepeyennb BONPoOCOB K IK3aMeHY:
1. Yro nmpencraBnseT coboil kapTiHa Mupa? MexaHucTHYeCcKast KapTHHA MUpa U €€ Hay4Has

OCHOBaA.

2. OcoOeHHOCTH PEeBOIOIMYU ecTecTBO3HaHUs B KoHIle X 1X — Hagane XX Beka. Kak
W3MEHWINCH B3TJIS/IbI HA PUPOY B CBSI3U C UCCIIETOBAHUEM JIEKTPOMArHUTHBIX

SBJICHUN U MUKpoMHUpa?

3. B dem 3akirodaeTcst CHCTEMHBIH B3TIIsi Ha MUpP? [IpUHIUITBI HAYIHOTO METOAA TTO3HAHUS

IPUPOJIBI.

4. Yrto HOBOTO BHOCUT crelfaibHas Teopusi otHocureabHocTy (CTO) B npeskHUN TPUHILINTT
OTHOCHUTEJIBHOCTH KJIacCu4yecKol MexaHuku? HoBas MupoBasi KOHCTaHTa U
9KCHEPUMEHTAIBHOE ONPEEICHUE €€ BETMUNHBI.

5. Kak u3MeHsIoTcs BeIMYMHBI ITIaBHBIX TapaMeTPOB, XapaKTePHU3YIOIe JTBIKEHUE
00BeKTa B ABMKYIIMXCS U MOKOSALIMXCA HHEPLHUATIBHBIX cUcTeMax? DKCIEpUMEHTaIbHOE
noareep:kieHue BeiBoJoB CTO. B3auMocBs3b Macchl M 3HEPTHUH.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

27.

28.

29.

30.

Kakue npusHaku Mo3BOJISIIOT OTJIMYATh TPABUTALIMOHHOE TOJIE OT APYTUX (PU3NYECKUX
noJiel? DKBUBAJIEHTHOCTh MHEPTHOM U TSXKEJION Macc.

HazoBuTe oTanuns TpeXMEpHOro IpPOCTPaHCTBA OT YeThIpexMepHOTo. OObscHUTE
HOHSTHE «KPUBU3HA IIPOCTPAHCTBA-BPEMEHM». ['€0/1e3nuecKre JIMHUN B TPEX- U
YETBIPEXMEPHOM IPOCTPAHCTBE.

Jaiite onpeneneHune, MOKa3bIBaOIIEe B3aUMOCBS3b IPOCTPAHCTBA-BPEMEHHU U MaTEpUU.
DKCIepUMEHTAIbHOE MMOATBEPKICHHE BBIBOIBI 0011Iei Teopun oTHOCUTEIbHOCTH (OTO).
Cospemennas kocmouiorust 1 OTO. Uto Takoe KpacHOE CMELIEHHE B CIIEKTpaxX rajlakTUK?
[lepeuncnure U 0OBICHUTE TTIABHBIE XapaKTEPUCTUKUA COBPEMEHHOTO COCTOSHUS
Bcenennoii.

Kakue mozaenu sBomonnu BeenneHHoM npeaiaraloTest COBpeMeHHOM acTpodu3ukon?
Kakue KOMIIOHEHTBI ONPEAENAIOT INIOTHOCTh MaTepun Bo Beenennoit? Yo takoe
«CUHTYJSIPHOCTH»?

Onumure cTaHIapTHYIO MOJeb 3Boatoluu Beenennoit. [lpuBeaure noka3aTennbcTBa
ropsyero npoucxoxaeHus BeenenHoi u bonbiioro B3pbiBa.

[TokaxxuTe B3aMMOCBSI3b MEXKAY (PU3NISCKUMHU B3aUMOACUCTBUSAMHE (TIOJISIMH)
BO3HMKHOBEHHEM MHKPO-, MAKpO- U ME€ra- MUPOB.

Onwummre rIaBHBIE MOMEHTBHI, XapaKTepU3YIOIIUe MPeI0NOTHIECKY 0, OMOTOTHYECKYIO U
3KOJIOTUYECKYIO 3BOJIIOLIHH.

B kakux eguHUIaX ONpEAESIOT PACCTOSIHUA 10 3Be3]1 U ranaktuk? Kakumu
napamMeTpaMH OIMUCHIBAETCS COCTOSTHUE 3BE3/1 7

Kak mMoryT »BOJIIOLIMOHUPOBATH 3BE3/1bl, U YTO ONPEAEIAET KOHEUHYIO CTAJIUI0 UX
3BOJIIOLUA?

Kakue coctosnus BeuectBa Bo BeenenHoii Bbl 3HaeTe? JlaiiTe KpaTKylo XapaKTepUCTHKY
KQ)XJIOTO COCTOSIHHMSL.

Kakwue siBneHus 1eMOHCTPUPYIOT BOJHOBBIE M KOPIYCKYJIIPHbIE CBOMCTBA
MHUKpPO0OBEeKTOB? UTO Takoe GPoTOHBI?

UYro Takoe NMPUHIMIT HEONPEAEIEHHOCTH U IPUHLIUIT JOMOJHUTEIBHOCTH B KBAHTOBOM
MexaHuke? Kak uHTeprpeTupyercs JETEPMUHU3M U UHAECTEPMUHU3M COBPEMEHHON
HayKou?

Yro XxapakTepu3yeT BEpOATHOCTb, U YEM OTINYAOTCS YHUBEPCAIIBHBIE 3aKOHBI OT
CTaTUCTUYECKUX?

Onuimmre 3aKOHBI COXpaHEHUS BEJINYMH, XapaKTEPU3YIOLINX BPAILAIOLIUE CUCTEMBI.
KakoBa cBsI3b 3THX 3aKOHOB CO CBOMCTBAMHU MIPOCTPAHCTBA U BPEMEHU?

Kaxue TUIbp1 cCHMMETpHUH B HEXXUBOM U KUBOW ITPUPOJIE BbI 3HacTE?

Omnpenenurte NOHATUS: CUCTEMA, ITPOLIECC, TEMIIEpATypa, TEIIOBast SHEPrusl, BHYTPEHHSSA
sHeprus u padota. IlepBblii 3aKOH TePMOAMHAMUKH.

Uewm otnuyarorcs Temriepatypubie mkaasl @apenret u Llenbcust oT Gusndeckoil mraibl
temneparyp? Kakue siBinenust Ha0m01at0TCst BOIM3H TeMIIepaTypbl aOCOIIOTHOTO HYJIsA?
Jaiite onpeneneHrne BTOpOro 3aKkoHa TepMoAMHaMUKH. Kakue mponecchl BeIyT K
BBIPaBHHUBAHUIO TeMIieparyp? UTo Takoe TEpMOAMHAMUYECKOE PABHOBECHUE?

UYro Takoe «3HTponus»? J[aliTe XapakTEpUCTUKY 3aKPBIThIX U OTKPBITBIX cucTeM. Kak
MO3KHO OIIPENEIUTh BPEMs CYLIECTBOBAHMSI CUCTEMBI U UTO TAKOE «CTPENIA» BPEMEHU?
Kakue gakTopsl BIUSIOT Ha CKOPOCTh MPOTEKAHUS XUMUUECKUX peakuuii? [losicaure
MOHSTHSI XUMUYECKOI'O PABHOBECHUS U IIEMHON PEAKIIMU U IPUBEIUTE IIPUMEDBI.
[TosicHuTe MPUHIMIT 37IEMEHTAPHOIO OecTopsiika B MOJIEKYJIIPHO-KMHETUYECKOH TEOpHUH.
KakoBa npuurHa nosiBIE€HUs] HEPETYJIIPHOCTEN B TEPMOIMHAMUYECKUX ITpoLieccax?
JlaiiTe nmoHsATHE TUHAMHYECKOT0 Xaoca U (pa3oBoro mpoctpanctsa. Onpenennure NoHsITHE
«KaTacTpo(bl» U YKaKUTE Ha CBSI3b TEOPUH KAaTaCTPOd C CaMOOpPIraHU3aLIUCH.

KaxoBa B3auMOCBsI3b MEXK/1y CAMOOPTaHU3YIOIIEHCS KPUTUYHOCTHIO U IIIyMOM
MepuaHus’?

[lepeuncnure HeoOX0UMBIE YCIOBHS /ISl Hayaia Mpolecca caMooOpraHi3aluy.



31. Ha3oBuTe ypOBHU OpraHu3ally )KUBBIX CTPYKTYp. Ilepeuncinte 0OCHOBHBIE KIIacChl
OpPraHUYECKUX BELIECTB KHUBBIX KICTOK.

32. Pacckaxkute 00 3JIeMEHTapHOM cOCTaBe OEIKOB U HYKJIEMHOBBIX KUCIOT. KakoBa nx
IPOCTPAHCTBEHHAs CTPYKTypa?

33. UTo Takoe «TpUILIET», FEHETUYECKUI KO/, TCHOM M F€HOTHI?

34. Kakue MoryT OBITh MEXaHU3MbI I3MEHEHUS HAaCTIeACTBeHHON nHpopMaruu? Yto Takoe
KJIOHHpOBaHue?

35. UTo Takoe OHTOTeHETUYECKUI YPOBEHBb OpraHu3aIuy xuBoro? Kakue cymecTByIOT THITBI
KJIETOYHOM OpraHM3aluy U KaK MOTJIM BOZHUKHYTh MHOT'OKJIETOUHbIE OPraHU3Mbl?
Tpoduueckas nuddepeHuanys opraHu3MoB.

36. [lepeuncnure HaJOPraHM3MEHHBIE KUBbIE CUCTEMBI U ITOSICHUTE UX IJ1aBHbIE
cocrasisrone. Kakast posb TpopuuecKux OTHOMEHHH B ()yHKIIMOHUPOBAHUHT
MOMYJISIIHA 1 OUOIIEHO30B?

37. CpaBHHTE IPUHIIMIIBI SBOJIIOIUH KUBBIX cucTeM Y./[apBrHAa U COBpeMEHHbIE
IpeCTaBIeHUs 0 (PaKTOpax IBOIIOLHH.

38. UTo Takoe CHHTETHYECKas TEOPHS IBOJIOIMHU M KaK MO>KHO MTPOHAOIIOAATH 32
MakposBoronei? OCHOBHBIE NpaBUiia Makpo3BoIonuu. [ToHsATHE OHOJIOrHYECKOTOo
nporpecca.

39. Ilytu TpanchopmMaiy sHEprun KUBbIMHU opranuzMamu. [lonsarue Ouornyeckoro
Kpyrosopota. YTo Takoe cykiieccus OMO1eH030B?

40. Kakumu axTopaMmu olpeaenseTcs: JMHaMUKa IpoLeccoB B Onocucremax?

41, XapaxTepusyiTe pa3Iu4HbIe THITH B3AUMOOTHOIICHUH B TIOMYJISIMSIX M OMOIIEHO3aX.
[TpuBeauTe NpUMEpPHI 3TUX B3aUMOOTHOIIIECHUH.

42. Kakue Onorndeckue (pakTopsl BIUAIOT HA JUHAMUKY SBOJIIOIIMOHHOTO MpoIecca B
HOIYJIAUAX U COO0IeCTBax?

43. OOBsiCHHUTE CBSI3b HAYYHO-TEXHUYECKOTO IPOrpecca ¢ U3BMEHEHUEM COCTOSHUS
OKpY’Karollen cpepl.

44. KakoBbl OCHOBHBIE TPUYMHBI 3KOJIOTHYECKOTr0 Kpu3uca?

45, Kakue acrekThl BKIIIOYAET «JJeMorpaduueckas mpo0iaeMay U KaKOBbl IPUHIUIHATIbHbIE
MOAXOMBI K €€ PEIICHUI0?

46. Yto Takoe Hoochepa? Kakne MpUHIMIIBI U TIOAXO0/(bI HEOOXOAUMO PEATU3OBBIBAT IS
perreHus mpo0JIeMbl BBDKUBAHHS YeJIOBeYeCTBA?

4.4. Metoau4yeckne MaTepHaJIbI

4.4.1. MCTOI[I/I‘IGCKI/IC MaTepHraJibl, OMIPCACIIAOIINE IPOUCAYPY OLICHUBAHNUA OTBETOB
06yqa}0umxca Ha BOIIPOCHI HA TIOHUMAHHUEC JICKITMOHHOTO MaTCpualia

KpI/ITepI/ISIMI/I OLCHKH OTBETA 06yqa10nmxcs{ Ha JICKIMOHHOM 3aHATHU BBICTYIIAIOT:
MMPaBUJIBHOCTbL OTBETOB Ha BOIIPOCHI IPECHIOJABATCIIA 110 USYYCHHOMY MaTCpUualy,
IIOJIHOTA U JJAKOHUYHOCTb OTBCTA,
CTCIICHb ITIOHMMAaHUA TEMATUKW IPECAMETA,
JIOTUKA U apryMCHTUPOBAHHOCTDb U3JIOKCHUA MAaTCpHaiia,

¢ TIPUBCACHUC ITPUMCPOB, ICMOHCTPUPYIOMIUX YMCHHUEC U BIIAACHUC ITOJTYYCHHBIMU
SHaHUAMU IO TEMaM NpEAMETA B PACKPBITUN ITOCTABJIICHHBIX BOIIPOCOB.

4.4.2. Meronnueckre MaTepHUallbl, ONPEIEIAIOMNE NPOUEAYpPY OLEHUBAHUS IPHU IPOBEICHUH
OIpoca Ha IPAKTUYECKOM 3aHATUU

Onenku "oTJaM4HO" 3aciy’kuBaeT OOyyaromMiics, OOHapyXMUBIIMM BCECTOPOHHEE,
CUCTEMAaTUYECKOE U IIyOOKOe 3HAaHWE BOMNpPOCa, YMEHHE CBOOOJHO OPUEHTHUPOBATHCA B TEME,
YCBOMBIIHMN OCHOBHYIO, M 3HAaKOMBIM C JOINOJHUTEIBHOW JIMTEPaTYypOH, PEKOMEHIOBAaHHOU
nporpammoii. Kak mpaBuio, omeHka "OTIMYHO" BBICTABISIETCS OOYYarOMIMMCS, YCBOWBIIHUM



B3aMMOCBSI3b OCHOBHBIX IIOHATHI B X 3HAUEHHUU Ul IpHOOpeTaeMoii mpodeccuu, NposIBUBILINUM
TBOPYECKHUE CIIOCOOHOCTH B TIOHUMAHUH, U3JI0KEHUH M UCIOJIB30BAHUU YU€OHO-IIPOTPaAaMMHOTO
Mmarepuaa;

Onenku "'xopomio" 3aciyKuBaeT 00yJaromuics, 00HapyKUBIINI MOTHOE 3HAHUE TEMBI,
YCIEUIHO BBINOJIHSIOMMUI MPEeIyCMOTPEHHbIE NPOrpaMMON 3aJjaHus, YCBOMBIIMM OCHOBHYIO
JTUTEPaTypy, PEKOMEHIOBaHHYIO B mporpamme. Kak mpaBuiio, oreHka "Xopomio" BBICTaBISETCS
00yyaroImuMcsi, NOKa3aBIIUM CUCTEMAaTUYECKUN XapaKTep 3HAHUH IO MPOWJCHHOMY MaTepHaiy
U CIIOCOOHBIM K X CAMOCTOSITEIbHOMY TTOTIOJHEHUIO M OOHOBJICHHUIO B X0/1€ AajbHEHIeH yaeObl
U Ipo(heCcCHOHAIBHON JeATeNbHOCTH;

Ouenku "ya0BJIeTBOPUTEIBbHO'" 3aciykuBaeT 00ydaromuics, oOHAPYKUBIIUK 3HAHUE
OCHOBHOI'O Marepuajga B oObeMe, HeoOXOAMMOM [Uli JajlbHEHMIIero yCBOEGHUs MarepHuaia U
npezacTosimei padboTsl 1Mo nmpodeccuu, 3HaKOMBI ¢ OCHOBHOMW JINTEPATYpPOH, pEKOMEHI0BaHHON

MPOTPaMMOii.

Onenka ''Hey/l10BJIeTBOPUTEIbHO'" BBICTaBIsICTCS OOydaromeMycs, OoOHapy>KHUBLIEMY
npoOeIbl B 3HAHUAX OCHOBHOT'O MaTepHaja TeMbl, JOMYCTHBIIEMY NPUHIUIIHAIbHbBIC OMINOKH B
INOHUMAaHUHU U U3JI0KCHUN y‘-IC6HOF0 Marcpuajia.

4.4.3. Meroau4yecKkue MaTepUaIbl, OMPEISISIFOIINE TPOLEAYPY OICHUBAHUS
MIPOMEKYTOUHOM aTTeCTallly 10 AUCHHUTIINHE

Dk3aMeH MNpuUHUMaeTcs B YCTHOM ¢dopme, mo Ouneram. DK3aMEHAIMOHHBIM Ouier
BKJIIOUAET JIBa TeOpeThyeckux Bompoca. OreHka 3HaHUM 0Oydarollerocss Ha 9K3aMEeHE HOCUT
KOMIUIEKCHBIN XapaKTep U OMpeAeNsieTcs ero:

- OTBC€TOM Ha 5K3aMCHC,
- y‘le6HBIMI/I JOCTUXKCHUSAMU B CeMCCTpOBBIﬁ 18(5]0)5(0J1

3HaHMs, YMEHHS, HaBBIKM OOYYaIOLIErocss Ha 3K3aMEHE OLICHUBAIOTCS OLCHKaMU:

COTIINIHOY,
OTIpeICTICHUS

«XOpOILO», «YIOBJIETBOPUTEIBHO», «HEYNOBICTBOPUTEIBbHO». (OCHOBOM Iis
OLIGCHKM  CIYXHUT  ypOBE€Hb  YCBOGHHMsS  OOydYaloIIMMHUCA  MaTepuaina,

IPeyCMOTPEHHOT0 JaHHOM paboueil mporpaMmoi.

OuenuBanmne CTYACHTA HA IK3aMCHE MO0 TUCHUIIJINHE
«Konuenumuu COBPEMCHHOI'O €CTECTBO3SHAHUA»

Onenka

TpeGoBanus Kk 3HAHUAM

Omauyno

OrneHKka «OTJIIMYHO» BBICTABIsIETCS 00y4yalomeMycsi, €ClIM OH TTyOOKO M NMPOYHO
YCBOMJI TPOTpaMMHBIA MaTepuai, HCYEpIbIBAIOIIE, IOCJIEN0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JaraeT Ha SK3aMEHE, YMEET TECHO YBS3bIBATH TEOPHUIO C
MPAKTUKOM, CBOOOJHO CIIpaBiIsieTCs € 3a/ladaMM, BOIIPOCAaMU M APYTMMH BHJIAMU
IIPUMEHEHHNs 3HAHWM, NMPUYEM HE 3aTPyAHSETCA C OTBETOM IPU BHIOM3MEHEHUU
3a/laHui, IPaBUIbHO OOOCHOBBIBAET MPHUHATOE pellleHue. YueOHbIe JOCTUKEHUS B
CEMECTPOBBIM  NEPHOJ ~ JEMOHCTPUPYIOT  BBICOKYKO  CTENEHb  OBJIAJCHUS
IPOrpaMMHBIM MaTEPHUATIOM.

Xopowo

OneHka «XOpOLIO» BBICTABISACTCA 00y4YaloleMycsi, €cIM OH TBEpPAO 3HAET
MaTrepual, IpaMOTHO U IO CYLIECTBY M3Jaraer €ro, He JOIyCKas CYILECTBEHHBIX
HETOYHOCTEH B OTBET€ HA BOIPOC, IPABUIBHO IIPUMEHSET TEOPETUYECKUE
MOJIOKEHUS TPH PEIICHWH NPAKTUYECKUX BONPOCOB W  3a4ad, BIAACET
HEOOXOIMMBIMU HaBBIKAMH U IPUEMaMH UX BBITIOJTHEHUSI.

VY4eOHble TOCTHKEHUSI B CEMECTPOBBIN MEpHOT JEMOHCTPUPYIOT XOPOIIYIO CTENIEHb
OBJIQJICHMS] IPOIPAMMHBIM MAaTE€PUATIOM.

Yooenemeso-
pumenvbHo

OI_ICHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCA oﬁyqammeMycsI, €CJIH OH HMCECT
3HaHUA TOJIBKO OCHOBHOI'O MaTte€puajlia, HO HE YCBOUI €ro neTaneﬁ, JA0IMyCKaeT
HCTOYHOCTH, HEAOCTATOYHO IPABUJIBHBIC q)OpM}/J'II/IpOBKI/I, HapyHICHUA JIOTUYECKOH
MOCJICHOBATCIIBHOCTH B H3JIOKCHHUHM TIPOrpaMMHOTO  MaTcpuajid, HWCHBITEIBACT




3aTpyIHEHUS TIPU BHITIOJTHEHUH MTPAKTUIECKUX PaboT.
VY4eOHble JOCTHKEHUS B CEMECTPOBBIN MEpuoJ AEMOHCTPUPYIOT JOCTATOYHYIO
(YIOBIETBOPUTENBHYIO) CTENIEHD OBJIAJICHUS IPOIPAMMHBIM MaTEPUATIOM.

Heyooenem-
B0pUMENILHO

OuLeHKa «HEYJIOBJIETBOPUTEIBHO» BBICTABISIETCS 00y4YaroleMycsl, KOTOpPbIA He
3HACT 3HAYMTEILHOM YacTH MporpaMMHOIO Marcpuaja, JOIMyCKACT CYHICCTBCHHBIC
OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPYAHCHUSIMH BBIIIOJNHSET MPAKTUYECKUE
pabotel. Kak mpaBuiio, OlleHKa «HEYI0BJIETBOPUTEIHLHO» CTABUTCS 00yUAaKOIIUMCS,
KOTOpBIE HE MOTYT MPOAOKUTH oOydeHue Oe3 MOMOJHUTENbHBIX 3aHSATUH 110
COOTBETCTBYIOILLIEH TUCIUILIIMHE.

VY4eOHble TOCTUKEHUSI B CEMECTPOBBIH MEPUOJT HE JEMOHCTPUPOBAIIN JOCTATOUHYIO

CTCIICHb OBJIAACHUS ITPOrPaMMHBIM MAaTCPpHUAJIOM Ha ITOPOroBOM YPOBHC.

5. MeToauuecKkue YKazaHuda IJid Oﬁy‘lalOlIII/IXCH
10 OCBOCHHIO JTUCHUIIJIMHBI

5.1. MeToanueckue YKa3aHHus 110 BOIIPpOCaM HA IIOHUMAHMUE JIEKIIMOHHOT0 MaTepHuaJja

Ha nexumsix pekomeHayeTcs CllymiaTh NPEAJIaraeMblil JEKTOPOM MaTepuai, MpU 3TOM
napajuieIbHO KOHCIIEKTHPOBATh OCHOBHBIC IOJIOKEHUS, IOCKOJIBKY A3TO JaeT HauOOoJbIIni
pe3ynbTar B ycBoeHMM Marepuana. lIpemocraBisieTcss BO3MOXHOCTh 3aJaBaTh BOIPOCHI Ha
YTOYHEHHE MOHUMAaHUsI TEMbI U TPUHUMATh yUacTHE B €€ 00CYKICHUU.

Kpome »3TOro, st jaydiiero OCBOEHMS Marepuajla M CHCTEMAaTU3allud 3HAHUU 110
TUCIUIUIMHE, HEOOXOAMMO TOCTOSIHHO pa30upaTh MarepHalbl JEKUUH IO KOHCIEKTaM U
y4eOHbIM 1ocoOusiM. Bo BpeMsi caMoCcTOsATEIbHOM TPOPaOO0TKH JIEKIIMOHHOTO MaTepraia 0codoe
BHUMaHUE CIEAYeT YIENATh BO3HUKIIUM BOIIPOCAM, HETIOHSATHBIM TEPMUHAM, CIIOPHBIM TOYKAM
3pCHUA. Bce Takme MOMEHTBI CJICAYCT BBIACIIMTL WM BBIIIUCATbL OTACIBHO IJIA IIaJII)Hef/'IHICFO
oOCyXJIeHUSI Ha CEMHUHAapCKOM 3aHATUH. B ciydae HeoOXoAuMOCTH oOpamarbes K
IIPENOIABATEIIO 33 KOHCYNbTalue. 110IHbI ciMCcoK IuTepaTyphl 10 JUCHUILIMHE IIPUBEIECH B
paszzeie 6 mporpaMMsl.

5.2. MeToaunueckue YKa3aHus MO MOATroTOBKE BOIIPOCOB MJIfl CAMOCTOATEC/ILHOIO U3YUYCHU A
K 3AaHATHUAM NPAKTHYIECCKOTO (CeMI/IHaPCKOFO) THUIIOB

[ToaroroBka o0y4aromierocsi K MPakTUUYECKOMY 3aHSATHUIO OCYIIECTBISETCS HA OCHOBAaHUU
TJTaHa PACKPBITHS TEMBI MPAKTHUYECKOTO 3aHATHS, KOTOpoe pa3pabdaThiBaeTcs MpernoaaBaTeieM
Ha OCHOBE paboueli mporpaMMbl U IOBOJAUTCS /10 CBEJIEHUS 00yUaroIIerocsi CBOeBPEeMEHHO.

[Ipy MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO OOydaromemycs HEOOXOAMMO H3yYUTh
BHMMATEJIbHO OCHOBHBIE BOIIPOCHI TeMbI CeMUHapa. BakHbIM yCIIOBUEM YCHEITHONW MOATOTOBKHU
K MPAKTUYECKOMY 3aHATHUIO SIBJISETCS YETKasi OpraHU3aIlis CAaMOCTOSITETbHOM pabOoThI CTYIEHTOB
M0 U3YyYCHUIO YYEOHOU U JIOTIOJIHUTEIBHON JIUTepaTyphl. Y MEHHE aHAIM3UPOBATh U TIPUMEHSTH
JUIi OTBETOB Ha BONPOCHI W PEIICHHMS 3aa4 W 3aJaHUil TOJy4YEHHbIE 3HaHUS TpU
CaMOCTOSITEIbHONW TOATOTOBKE B 3HAYMUTEIBHON CTETIEHH OMpPEAeNseT YCHEIIHOCTh OCBOCHUS
MaTepuaira TO JUCHUIUIMHE W  (opmupoBaHHEe Yy OOYyYalOIIMXCS COOTBETCTBYIOIINX
KOMIIETEHITHH.

[logroToBka BOMPOCOB JUISI CAaMOCTOSTEIBHOTO HW3Y4YEHHUs BKJIOYAET: H3YyuY€HHUE
HEOOXOAMMOUW JUTEpaTyphl (00S3aTeNbHON, OTOJHUTEIBLHON JUTEPATYPhl, CHEIHATBHBIX
NepUoINYECKUX u3aaHui, VHTepHeT-pecypcoB), MOATOTOBKY KOHCIIEKTa OTBETa, OTBEThI Ha
BOITPOCHI.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATHUSIM BaXKHO:

— UCTONB30BaTh JOCTATOYHO MIMPOKUHN JAMana3oH MaccuBa HWH(OpMAIMH, MTPOBECTH
0030p TUTEPATYPHI U CIIEIUATBHBIX U3AaHHI, COCTaBUTh KaTanor MHTepHET-pecypcoB;

— TIPEACTaBUTH PA3JIMYHBIE MOAXOMAbI, YETKO M TIOJHO OMPEAEIUTh PacCMaTPHUBAEMBIC
MOHSTHUS, BBIIBUTh B3aUMOCBSI3U MOHSATUN U SIBIICHUN, B3aUMO3aBUCUMOCTH U CBSI3U C JPYTUMHU




BOIPOCAMH;
— TPaMOTHO CTPYKTypHUpOBaTh MaTepHall, SICHO, YETKO M JIOTUYHO €ro u3Jararhb,
MPUBOJUTH COOTBETCTBYIOIINE MPUMEPHI U3 MPAKTUKH, I WLTIOCTPALUU MOJO0KEHUH, TE3UCOB
Y BBIBOJIOB HCIIOJIB30BATh TA0JIUIIBI, CXEMbI, TPAaQUKH, JHATPAMMEIL.

Bomnpocst

JJIA CaMOCTOSATEILHON IIOATOTOBKH K 3aHATHUAM MMPAaKTUYCCKOIo

(cemuHapCcKOro) THUMA yKa3aHbl B pazzeine 4.2.

5.2.1. YueOHO-MeTOAMYeCKOEe o0ecneueHrne CAaMOCTOSITeIbHOM padoThl.

CamMocTrosTenbpHas pa60Ta CTYACHTOM OCYHICCTBIACTCA Ui 3aKPCIIJICHHUA H3YUYCHHOTI'O

Mar€puaia IOoCJIE€ IMPAKTHUYCCKUX 3aHATHH WIIH na60paT0prlx pa60T, JJIs1 BBITIIOJIHCHU S

JOMAIIHUX  3aJaHui, JUII TOATOTOBKM K KOHTPOJBHBIM paboram, il HM3y4YCHHS

JIOTIOJIHUTEIIbHBIX MATEPHAJIOB.

Ne Tun Ykazanus

/Tl | 3aHATUS

Pa3znen 1. EcTecTBeHHOHay4YHasi KADTHHA MUPA.

1 CPC Bbonee moapoOHo o3HakoMbTeck ¢ TBopuecTBoM M.Kemnepa, I'.I'anunes,
T.bpare n H.KonepHuka no noBoay M3ja0KE€HU UMH MEXaHUCTHYECKOM
KApTUHBI MUDA.

2 CPC [TocMOTpHUTE OCHOBHBIE MOMEHTHI TEOPUH 3IEKTPOJUTUYECKON JUCCOLMALIVH.

3 CPC OnekrpomarueTusMm Makcsemia u Papazaest

4 CPC [Togpo6Hee paccMoTpuTe Moienu cTpoeHus aroma Pesepdopaa u bopa

&) CPC Ocob6ennoctu crpoenusi u pyakmmu Moiekysisl JIHK — Yorcon u Kpuk

Pasnes 2. OTHOCHTEJIBHOCTD IPOCTPAHCTBA-BPEMEHHU U I'PABUTALIUS.

6 CPC Haiinnre Boikitanku JIopeHna uisi MHEPLIUAIBHBIX CUCTEM OTCYETA, B CBS3H C
MIOSIBJICHUEM MUPOBOM KOHCTaHThI «C». Kakue cylecTByroT JoKa3aTelIbCTBa
OTHOCHUTEJIbHOCTU BPEMEHU?

7 CPC Haiigure skcriepumeHTanbHble Joka3aTenbersa BeiBogaM CTO, cBs3aHHBIE €
W3MEHEHHEM MaccChl, IPOCTPAHCTBEHHBIX XapaKTEPUCTHK U BPEMEHHU Y YaCTHII
IIPU PESITUBUCTCKUX CKOPOCTSIX JBUKCHHUSI.

8 CPC Kakyio kapThHy B HOCOBOM WJUIFOMHHATOPE MOKET HAOJI0/1aTh KOCMOHABT,
JeTAIMi ¢ cyOcBeTOBOM CKOpOCThI0O? MOXKHO JIM JBUTAThCS CO CKOPOCTBIO
0OJIBIIIE CKOPOCTHU CBETa?

9 CPC [Touemy TpyHO ceOe mpeacTaBUTh YyeTBepToe u3mMepeHue (Bpems)? Kakoit
9KCIIEPUMEHT HY>KHO MOCTaBUTh, YTOObI YOEIUTHCSI B KPUBU3HE BPEMEHU ?

10 CPC Kakue paznuunst Habmroa0TCa MEX1y 3BKIUA0BON U IPYTUMH F€OMETPUSIMHU
(dpunman, JlobaueBckuil) U, Kakas CBA3b MEXAY reoMeTpuel U GU3NYeCKUMU
XapaKTepUCTUKAMU MaTepPHATIbHBIX 00BEKTOB?

Pa3nea 3. KocmoJiornyeckasi 3Bos1onus.

11 CPC A.®puaman, 3.Xa66m, A.Conaumk . KocMonorndeckas peBoionus u
9BOJIFOLIMSL.

12 CPC Kakne, moMmuMo CBETOBOIO rojia, CynieCTBYOT €AUHULIBI U3MEPEHUS
paccrosHuii Bo Beenennoii? Ha kakux paccTOSTHHUSIX COOJIOaeTCs ITOCTYJIaT
OJIHOPOJIHOCTH pACIIpEJeNICHHs BenlecTBa Bo BeeneHHoM?

13 CPC OOmbsicHHTE, TOYEMY COBpEeMEHHasl (PM3MKa HE MOXKET 0OBSICHUTH MPOLECCHI,
MIPOUCXOJISIINE B CUHTYJISIPHOCTH.

14 CPC Kak n3mepuin temmiepatypy «peinmkToBoro» usnydenunsa? Kakas monens

3BOHIOLIHOHprIOH.ICI>i Bcenennoii MNOATBECPKAACT HAJIITNUIUC aHTI/IFpaBI/ITaLII/II/I?
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15 CPC UTto Takoe 4aCTHIIBI-TIEPEHOCYNKY B3aUMOCHCTBHIA ((PU3HMUECKUX MOICH)?
Wnentudunupyiite KOHKpeTHbIe (U3HUECKUE MOl C COOTBETCTBYIOLTUMU
BUPTYyaJbHBIMU YacTULlaMU. Kakue 10BOABI IPUBOASTCS COBPEMEHHBIMU
YYEHBIMH O TOM, YTO KBAPKH — KOHEUYHBIE 3JIEMEHTAPHbIE YACTHUIIbI BEIIeCTBA?

16 CPC Kakue cymecTBytoT anbrepHaTuBHbBIE bonbpmiomy B3pbeiBy  rumortessl
BO3HUKHOBEHHMsI Hawel Beenennoi?

Pa3nes 4. KBanToBasi MexaHHKa M IPUHIIMI HeoNpe/ieJIeHHOCTH.

17 CPC Kaxk kBaHTOBas MEXaHMKa JOKa3ajia aOCypIHOCTh BBIBOJIa O OCCKOHEUYHON
SHEPTUM U3TYUYEHUs ropsyero Tena? Yué€Hble — OCHOBOIOJIOKHUKHA KBAHTOBOM
MEXaHUKH.

18 CPC Kak n3yyaror cBoMCTBa MUKPOYACTHUIL] U IOYEMY HEBO3MOKHO IPEOI0JIETh
MIPUHLUII HEONPEIEIECHHOCTH, J1a’K€ COBEPIICHCTBYSI METO/Ibl HCCIECAOBAHUIN?

19 CPC HasBanust u kaTeropuu 4acTHUI] U3 KOTOPBIX COCTOUT BEIIECTBO (hU3HUECKHE
nosisi. Uto takoe 0030H «Xurcay?

20 CPC Uro Ttakoe «Teopuss Benukoro OObenMHEHHS» HM KaKOW CMBICI B €€
IOCTPOECHUU?

Paznen S. TepmogunamMuka 1 HeOOPATUMOCTDH MPOIECCOB.

21 CPC UYem ¢pusnueckas mkana remieparyp KenbBuHa oTiinyaercs oT Ipyrux
TeMreparypHbIx mkan? [louemy HEBO3MOXXHO JOCTUTHYTh TEMIIEPATypPbl
a0COJIIOTHOTO HYJIsI?

22 CPC I'ne moryt HaliTu npuMeHeHue 3P PEKThI CBEPXIPOBOIUMOCTH U
CBEPXTEKy4ecTH?

23 CPC Kak cBsizanbl Mexay co00il SHTPOIKS, BEPOATHOCTh U HANPaBIEHHOCTh
Bpemenu? KubepHeTrka, CHHEPIeTUKA U YIIPaBICHUE CUCTEMAMH.

24 CPC Haiigure npumepbl caMOOpPraHU3YOIUXCSl PU3NUECKUX, XUMUYECKUX U
OMOJIOTHYECKHUX CUCTEM.

25 CPC Kak, ¢ Touku 3peHust B3auMOAEHCTBHS Xaoca U MOPSAKa MOKHO MPEICTaBUTh
uHpOopMaIHIO?

26 CPC B kakux 065acTsaX HayKu U TEXHUKU IPUMEHSETCS TEOPHsI KaTacTpod U
MTOHSTHE CAMOOPTraHU3YIOLIEHCS KPUTUYHOCTHU ?

Pa3nes 6. YpoBHU 6M0/10THYECKHUX CTPYKTYP M OPraHU3aLHsA JKMBBIX CHCTEM.

27 CPC HaiinuTte napopmaiuo o npocTpaHCTBEHHOM CTPYKType OEIKOBBIX MOJIEKYII, O
¢yHKIUAX O€NKOB B KJIE€TKe. B cocTaB KakuX XMMHUYECKUX COETMHEHUHN )KMBOTO
opranusMa Bxozst 6enku? I[IpocTblie U cllo)KHbIe OEIIKU — YTO 3TO Takoe?

28 CPC Kakoe oTHO1IEHHE K CHHTE3Y O€IKOB UMEIOT IIypPUHOBBIE U TUPUMHIUHOBBIE
OCHOBaHus?

29 CPC Kaxue tunsl myTtanuii MoryT HabJIr0JaThCs MIPU NIepeadye HaclIeICTBEHHOM
uHpopmanuu?

30 CPC IToueMy MOIOBBIE KJIIETKH PEAIN3YIOT BECH CBOM N'€HETUUECKHUI TOTEHIINAI, a
COMAaTHUYECKHUE TOJIBKO €ro 4acTh?

31 CPC KnonupoBanue u tpancreres3. O0ocHOBaHHE HEOOXOIMMOCTH U OCIIECTBHSL.

32 CPC OOocHyiiTe B3aMMOCBSI3b W B3aWMO3aBHCHMOCTH MEXIYy pa3MYHBIMHU
YPOBHSIMU OpPTaHU3ALMH KUBBIX CHCTEM.

Paspnen 7. buoJsiornyeckasi 3B0JIIOLHS.

33 CPC Haiiqure apryMeHTBI B II0JIb3Yy TOTO, YTO JIEMEHTAPHON €AMHULEN IBOJIIOLUN
SIBJIIETCS. OMYJISILIMSL, @ HE 0COOb U HE BHJI.

34 CPC [ToxymaiiTe Hag pUMepaMu OHOJIOTHYECKOTO perpecca M ero NpuYrHaMH.

35 CPC Kaxue npuHIUIeI 1€KaT B OCHOBE METO/I0B ONPEAEIEHUS IPOAYKTUBHOCTH

OnoreHo308?
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36 CPC C xakuMu OCHOBHBIMHU (haKTOpaMH B HACTOSIIEE BPEMs CBS3aHHBI MPOIECCHI
IBOTIONIMK Onocdepsl (HaiauTe nmpuMepsl)?

Pa3nes 8. HayuHo-TexHn4Yeckuii mporpecc U npodjeMsl 4eJ0Be4ecTBa.

37 CPC Kak mensiercs co BpeMeHeM pocCT MOTpeOIeHHs] YeI0BEYECTBOM IIPUPOIHBIX
PECYPCOB, U YTO 0’KMJIAECTCSI B IEPCIICKTUBRE?
38 CpPC Haitaute npuMepbl KOHKPETHBIX TEXHOJIOT U, O3BOJISIONIUX MUHUMHU3UPOBATH

OTXOJIbI, UJIM MOJTHOCTBIO X MCIIOJIb30BATh JJO OE3BPEAHOTO IS OKPY KAIOIIEH
Cpe/Ibl COCTOSIHUSI.

39 CPC Kakwue cTpanbl ¥ mouemMy Aai0T HauOOJIbIIMKA IPUPOCT HACEIICHUS?

40 CPC Ob6ocnyiiTe cBsA3b AeMorpaduueckoi IpobdIeMbl ¢ APYTUMH MTPpodIeMaMu
4eJI0BeUECTRA.

41 CPC Korna uenoBedecTBy cienyeT 0KUAATH IMTOOATBHOTO SKOJIOTUYECKOTO KPHU3HCa,
B CIy4ae HEXKEIaHUS WIA HEBO3MOXXHOCTH pEHICHHS MEepBOOUYCPEIHBIX
npobaem?

5.3.MeT0)1nquKne PECKOMEHIAIUHU MO MOATOTOBKE K 3K3aMEHY 10 TUCHHUIIIMHE

OTBeT Ha SK3aMEHE IpeayCMaTpUBAET YCTHBIM OTBET HA TEOPETUYECKUE BOIPOCHI U
pelleHre NpakTUYeCcKoil 3a1aun.

[Ipu moaroroBke K 3K3aMeHy oOydarouiuiics oOpamaercsi K MpoHJeHHOMY MaTepuay,
COCpPEIOTOUYEHHOMY B KOHCIIEKTax JIEKUWH, y4eOHUKAaX U JAPYTUX UCTOYHMKAX HH(OpMAIIH.
[ToBTOpsisi, 0000mIasi, 3aKperuisis M JOMOJHSSA IOJNyYeHHBIE 3HAHUS, MOJHUMAeT HX Ha
KauyeCTBEHHO-HOBBI YPOBEHb — YPOBEHb CHUCTEMbI COBOKYITHBIX JIaHHBIX, YTO MO3BOJISIET €My
MOHATH JIOTHKY BCETO IMpeaMmera B meiaoM. HoBble 3HaHWS OOydYaromuiics Mojy4aeT B XOJe
CaMOCTOSITENILHOTO HM3yY€HUs TOrO, YTO HE OBLIO H3JI0KEHO B JIEKUIUAX M HA CEMHHAPCKUX
3aHATHSIX.

Dk3amMeH Kkak ocobas ¢opma y4yeOHOro mporiecca HMEET CBOM OCOOEHHOCTH,
crenupuyeckrue YepThl 1 HEKOTOPHIE acleKThl, KOTOpPble HEOOXOAUMO 00ydaroIeMycsl 3HaTh U
YUUTBIBaTh B CBOEH paboTe. D10, Mpexie BCEro:

* YTO U KaK 3alIOMUHATh IPU MOJTOTOBKE K SK3aMEHY;

* 110 KAKUM UCTOYHUKAM U KaK TOTOBUTHCS;

* Ha 4YeM COCPEJJOTOUYUTh OCHOBHOE BHUMAHMUE;

* KakMM 00pa30M B MaKCUMaJbHOH CTENEHH UCMOJIb30BaTh IPOrpaMMy Kypca;

* YTO U KaK 3alKcaTh, a YTO BHIYUYUTh JOCIOBHO U T. II.

Ha »k3ameHe, Kak T©IpaBHJIO, IPOBEPSETCS HE CTOJIBKO YPOBEHb 3allOMHHAHHUSA
oOydaromuMcst yueOHOro Marepuasa, CKOJIbKO TO, HACKOJIBKO YCIIEHTHO OH ONEPUPYET TEMU WU
WHBIMHU HAYyYHBIMH MOHATHSIMH U KaTETOPHUSIMH, CUCTEMATH3UPYET (PaKThl, KAK YMEET MBICIUTH,
apryMEHTUPOBAaHO OTCTAauBaTh OIPENEICHHYI0 MO3UIUI0, OOBICHSIET U IepecKa3blBaeT
3ay4eHHYI0 HH(POPMALIHUIO.

[IporpamMmmy Kypca HEOOXOAMMO MaKCUMAJIbHO HCIIONb30BaTh Kak B XO/€ MOJITOTOBKH,
TaK ¥ Ha caMOM 3k3ameHe. Besib oHa BKtouaeT B ceds pas3ziesbl, TEMbl i OCHOBHBIE POOJIEMBI, B
pamMKax KOTOpPbIX U (OPMHUPYIOTCS BOIIPOCHI ISl SK3aMeHa.

OnTuManbHBIM IS MOATOTOBKHM K 3K3aMEHY SIBIISAETCS BapUaHT, Korjga o0ydarouruiics
HA4YMHAET MOJITOTOBKY K HEMY C MEPBbIX 3aHATUN IO JAaHHOMY KYypCYy.

ITpu moAroToBKe K 3K3aMeHy 10 HauboJiee CI0KHBIM BOIIPOCaM, KIIIOUEBBIM MpodIeMaM
U BaXHEUIIUM MOHSTHUSIM HEOOXOIMMO clielaTh KpaTKHe MUCbMEHHbIE 3aliCH B BUJE TE3UCOB,
1aHoB, onpexaeneHuid. Ocoboe BHUMaHUE B XOJIe MOATOTOBKU K JK3aMEHY CJIEIyeT YIeNsATh
KOHCIIEKTaM JIeKIIM, 00 OHM 00JaJaloT PSAOM MHPEUMYIIECTB MO CPaBHEHHUIO C IEYaTHOMN
npoaykuueit. Kak mnpaBuio, oHu Oonee JeTajabHblE, WIIIOCTPUPOBAHHBIC, YTO I103BOJISET
OLICHUBAaTh COBPEMEHHYIO CHUTYallUIO, OTpa)kaThb CaMyl0 CBEXYI0 Hay4dHYIO U OIEpaTUBHYIO




uH(pOpMalLMIO0, OTBEUaTh HAa BOIPOCHI, HHTEPECYIOIINE ayIUTOPUIO, B JaHHBI MOMEHT, TOTJa
KaK TpY HAITMCAHWH U OIyOJIIMKOBAHUU MIEYATHOMN MPOAYKIIUU TPOXOTUT OMPEIEICHHOE BPEeMS, U
MaTepuai ObICTPO ycTapeBaerT.

B T0 Xe BpeMs MOATrOTOBKA MO OJHUM KOHCIIEKTaM JICKIH He0CTaTOYHA, HE0OXO0AUMO
UCIIONIb30BaTh U MHYIO yueOHyro mutepaTypy. He ciemyer O60sATbCS AOIMOJHUTENBHBIX U
YTOUHSIIOLUIMX BONPOCOB Ha »dk3ameHe. OHHM, Kak MpaBUiIO, 33Jal0TCSI WM [TOMHMO
9K3aMEHAIIMOHHOTO BOIPOCa JUIsl BBISBJICHUS OOIIEl MOATOTOBICHHOCTH, WM B paMKax Ouiera
JUIsl yTOYHEHUS BBICKa3aHHOW MBICIIH.

6. YueOnasi iuTepaTypa u pecypchbl HH(POPMAMOHHO-
TeJIEKOMMYHHUKAIMOHHOH ceTu « AHTEepHET», BKJII0OYAs NlepedeHb y4e0Ho-
METOINYECKOro odecrnevyeHus 1JIsl CAMOCTOSATEIbLHOI padoThl 00y4ar0IMXCH
10 JMCIHUINIHHE

6.1. OcHoBHas JIMTEpaTypa.

1.  ®penxkens, E. H. Konnenmum coBpeMeHHOT0 ecTecTBO3HAHUS. PU3NYECKUE, XUMHUYECKHE U
Omosornveckue KoHIenmu : yaeonoe mocodue / E. H. ®penkens. — PocTtoB-Ha-J{oHy :
®ennkc, 2014. — 248 ¢. — ISBN 978-5-222-21984-3. — TekcT : 37IEKTPOHHBIN // DIEKTPOHHO-
o6ubanoreunas cucrema IPR BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/58952.html
2. benkum, I1. H. Konnenuuu coBpeMeHHOT0 ecTecTBO3HaHus : yueoHoe nocooue / I1. H.
benkun, C. FO. Hlagpun. — 2-¢ u3n. — Caparos : By3zoBckoe oopazosanune, 2019. — 144 ¢. —
ISBN 978-5-4487-0393-5. — TekcT : 31eKTpoHHBIN // DNeKTpoHHO-0nbnmmnoTeyHas cucrema [IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/79758.html

6.2. lonoJIHUTeIbLHAS JUTEpPaTypa.

1.  Kpasuenko JL.I'. Konuenmuu coBpemennoro ectecto3nanus. TerpaCucremc.2011. - 128
c. - ISBN 978-985-536-183-2 : b. n.DnekrponHnslii pecypc: http:// www.ipbookshop.ru/ 28100

2. ®ponos, A. M. KoHllenuuu coBpeMEeHHOT0 €CTeCTBO3HAHUS ;| y4eOHO-MEeTOANYECKOe Tocooue
JUIsl CTy/IEHTOB HampasieHus moarotosku 38.03.02 / A. M. ®@ponos, E. B. [Iuporosa. —
Mocksa : Hayunslif koHCynbTaHT, 2017. — 150 ¢. — ISBN 978-5-9909861-0-7. — TekcT :
ANIEKTPOHHBIN // DnekTpoHHO-O0nbanoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/75134.html

6.3. HopMaTHBHBIE NPABOBbIE JOKYMEHTHI.
He npenycMoTpeHs!.

6.4. UHTepHeT-pecypcehl:
http://www.astronet.ru/db/msg/1186378

1186378 (AcTpoHOMUYECKAS €AMHUIIA),

1188526 (ITapcex),

1188661 (CxopocTh cBeTa),

1190730 (Bue3emHble IMBUIIN3ALINN),

1191767 (I'paBUTALlMOHHBIN PATHYC),

1210535/node2.html (TemHast sHEprHsi U aHTUTPABUTALLHS),
1207662 (BcemupHhslii roa ¢pusuku: Tpuymd DHHIITENHA),
1188456 (MonekyJibl B MEK3BE3HOU Cpelie).



http://www.iprbookshop.ru/58952.html
http://www.astronet.ru/db/msg/1186378

6.5. UHbIe HCTOYHHKH.

1.

2.

Bepnaackuit B.1. Xumuueckoe ctpoenue 3emiu u ee okpyxenusi. M.:Hayka, 1965.
http://gigabaza.ru/doc/73234.html

Kaydman V. Kocmuueckue pyOexu Teopun OTHOCUTEILHOCTH. M.: Mup, 1981.
https://eknigi.org/nauchno_populjarnoe/68947.html

VY nuButenvHas rianeta 3emis. «M3narensckuit jom Puneps Haiimxect», 2003.
http://www.alib.ru/au-/nm-udivitelnmnnaya_planeta_zemlya/

Xokunr C. Kpatkas nctopusi BpeMeHH OT OOJIBIIIOTO B3phIBA 10 YePHBIX AbIp. M.: Amdopa,
1989. http://www.gumer.info/bibliotek Buks/Science/hok/03.php

XokuHr C. Mup B opexoBoii ckopirynike / CTuBeH XOyKHUHT ; [miep. ¢ anri. A. CepreeBa]. —
CII6. : Amdopa. TUJ] Amdopa, 2007. — 218 c. http://www.twirpx.com/file/51186/
CuHreTndeckas Teopus sBoorun. http://studopedia.ru/8 116124 sinteticheskaya-teoriya-
evolyutsii.html

. Uto Takoe CaMOOpFaHI/IBaHI/IH? Hpoueccm, IIPUHIMUIIBI U TCOPUA CaMOOPIaHU3alluN.

http://fb.ru/article/172324/chto-takoe-samoorganizatsiya-protsessyi-printsipyi-i-teoriya-
samoorganizatsii

7. MaTepI/IaJILHO-TeXHI/I‘{eCKaﬂ 6833, I/IH(l)OpMaIIl/IOHHI)Ie TEXHOJOTUH, IIPOIrPAMMHOC

olecreyeHue U HH(POPMAIHMOHHBIE CTIPABOYHbIE CHCTEMbI

YueOHasi ayIuTOPUA JIJIs POBEACHUS 3aHITUI JIEKIIMOHHOTO THIIA U IPOMEKYTOUHOM
aTTECTALUU.
O0opyaoBaHuE:

Pabouue mecta cTy1eHTOB: MapThl, CTYJIbS;
Pabouee mecTo mpernopaBaTens: CTOJN, CTYJI;
Jlocka it pucoBaHusI MapKEPAMU;
MynbTUMEAUINHBIA IPOEKTOP.

YueOHasi ayIuTOPUS JIJIsl POBEICHUS MTPAKTHUECKUX 3aHSATHH.
O0opyaoBaHue:

Paboune mMecTa CTyI€HTOB: CTOJIbI, CTYJIbS;

Paboyee mecto npenoaasarens: cToi, CTyI,

Jlocka /17151 pUcOBaHUs MapKepamH,

Jlocka nHTEepaKTUBHAS;

MynbTUMEIMIHBIN TPOEKTOP;

[Tepconanbubie komnbroTepsl: Core 17 / 8Gb / 2000Gb -15 miT.
[TporpammMHoe o0OecrieueHue:

Microsoft Windows 10 Corporate 1909 (xoutpakT ¢ nmpoaasiom AO «Jlanut» ot 18.10.2019
Nel17/08-19, no 31.12.2020r.);

Microsoft Office 2019 (koutpakt ¢ npomasiioM AO «Jlanut» ot 18.10.2019 Nel117/08-19, no
31.12.2020r.);

Google Chrome 76.0.3809.100 (cBoOo1Has THIICH3HS);

KoncyabTanT (koHTpakT ¢ npojasioM 3A0 «KouncynsrantlLroc» ot 18.06.2009 Ne 6/H).

bubanorexa (a00HEeMEHT, YUTAJBHBIN U KOMIIBIOTEPHBI 32J1b1)
VYyeOHast aytuTopus AJi CAMOCTOSITENIbHOM pabOThI CTyIEHTA.
Oo6opyoBanue:

PaGoune mecta CTyZI€HTOB: CTOJIBI, CTYJIbS;


http://www.gumer.info/bibliotek_Buks/Science/hok/03.php
http://studopedia.ru/8_116124_sinteticheskaya-teoriya-evolyutsii.html
http://studopedia.ru/8_116124_sinteticheskaya-teoriya-evolyutsii.html

IlepcoHanbHbIE KOMITBIOTEPHI.

[IporpammHuoOe o0ecneucHueE:

Microsoft Windows 10 Corporate 1909 (xoutpakT ¢ npoaaBiuom AO «JIanut» ot 18.10.2019
Nel17/08-19, no 31.12.2020r.);

Microsoft Office 2019 (xonrpaxTt ¢ npoaaBiom AO «JIanut» ot 18.10.2019 Nel117/08-19, mo
31.12.2020r.);




