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He.]'ll/l OCBOCHHUSA JUCIHUIIJINHBI

[Ipennaznauenne kypca «KoHIENIMM COBPEMEHHOTO  €CTECTBO3HAHMS»  COCTOMT B
(GOPMUPOBAHUU Y CTYJEHTOB KOHIICNTYAJIBHOTO MMOAX0Ma. [ JTaBHOE BHUMaHHUE CIIEAYeT YACIUTH
MOHUMAHHUIO 3aKOHOB Pa3BUTHS PUPO/IbI, OOIIECTBA U MBIIIJICHHUS 1 YMEHHUEM OIepUPOBATh 3TUMU
3HAHUSIMH B MPO(ECCHOHAIBHON NIEATEIbHOCTH, CIIOCOOHOCTBIO aHAIM3UPOBATH OCHOBHBIC
KOHIEMNIINH €CTECTBO3HAHMUSI.

HCHHMI/I npenoaaBaHusa  AUCHHUILUIAHBI

SABJIAKOTCA:

«KoHuenuum CcOBPEMEHHOrO

CCTCCTBO3HAHUA

- (opMHpOBaHHE y CTYICHTOB COBPEMEHHOW E€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, UYTO
CIOCOOCTBYET CO3/IaHUIO0 HAYYHOTO MUPOBO33PEHHUS;
- YCBOCHME BAKHENIIMX KOHLIENIUNA COBPEMEHHOI'O €CTECTBO3HAHUS;
- 3HAaKOMCTBO C HCTOPHEH CTaHOBJICHHs €CTECTBO3HAHMUS M OCOOCHHO CO CKayKaMu B €ro
Pa3BUTHUU; - TIOBBIIIEHUE OOIIEHAYYHOTO W OOIIEKYIBTYPHOTO YPOBHS CTYACHTOB.

Kon n O0001meHHbIe TPY/I0BbIe GYHKIIUH TpyaoBblie pyHKIUH
HAUMEHOBaHHE Kona HaunmenoBanue Yposens |HaumenoBanue| Koxa YpoBeHnnb
npogeccuoHaNbLHO KBaJIH (UK (moaypoBeHb)
r0 CTAHJAApPTAa anuu KBaJTU(PHKAL
70

01.001 Ilemaror ITlenarormueckas Oo6wmenenarorny |A/01.6
(memaroruyeckas NIEATEIIbHOCTD I10 eckas pyHKITusI. 6
eI TeIbHOCTD B MIPOEKTUPOBAHUIO U O6yuenue
ITOIIKOIBLHOM, [peasn3anuu BocrnurartensHas [A/02.6
HA4YaJIbHOM 0011IeM, 00pa3oBaTeNbHOTO e TeIbHOCTD 6
OCHOBHOM 001mieM, | A [porecca 6
cpenHeM o0IIeM 00pa3oBaTeNbHBIX
00pa3oBaHKH) OpraHU3aLMAX Passupatomas  |A/03.6
(BOCTIMTATEND, NOIIKOJIBHOT0, HAYaIBHOTO ACATCILHOCTD
YYUTEIND) 0011ero, OCHOBHOT'O 6

00111eT0, CpeTHEro 00IIET0

00pazoBaHMs

[Tegaroruueckas [legarornyeckas

NEeSTEILHOCTh 110 eI TEIIBHOCTD TI0

MPOEKTUPOBAHUIO U peanu3amnuu

p [PeATH3AIHH OCHOBHEIX 6 porpaMm B/03.6 5
00111e00pa30BaTEIHHBIX OCHOBHOTO U
porpaMm CpEIHETo
o0111ero
0OpazoBaHus
Ne Kon HanmenoBanue obsactu npogeccHoHaIbHOM AesSTeIbHOCTH.
n/n HpO(bCCCHOHaﬂLHOFO HaunmenoBanue Hqu)CCCI/IOHaJ'H)HOFO cTa”HgapTa
cTangapTa

01 ObGpa3oBaHue U HayKa

1. 01.001

IMpodeccuonansHelii crannapt «llenaror (megarorndeckas AeaTelIbHOCTh B cepe
JIOIIKOJIHHOTO, HA4aJIhbHOT'0 00IIET0, OCHOBHOT'O OOIIETO, CPETHEr0 001IeTo
00pa3oBaHms) (BOCHHUTATENh, YIUTEIh)», YTBEPKIECHHBIN NMPHKa3oM MHUHNCTEPCTBA
TpyJa ¥ colMasibHOM 3ammuThl Poccutickoit denepanun ot 18 okTsa6ps 2013 r. Ne
544u(3apeructpupoBad MuHHCTEPCTBOM FocTUITMHU Poccuiickoit denepanuu 6
nexabpst 2013 r., peructpanmonubiii Ne30550), ¢ ©3MeHeHHEM, BHECEHHBIM
npukazoM MUHUCTEpCTBA Tpy/la U coluanbHoM 3amuTsl PO ot 5 aBrycra
2016r.Ne422# (3apeructpupoBad MunuctepctsoM rocturuu PO 23 asrycra2016r.,
peructpanoHHslif Ne 43326 )




2. 01.003 [podeccuonanbublii crangapt «I[legaror qONOTHUTEIEHOTO 00pPa30BaHUs JETEH U
B3POCIIBIX», YTBEPKACHHBIN MTPUKAa30M MUHHUCTEPCTBA TPY/Aa M COLMAIBHON 3alUThI
P® ot 5 mas 2018r. Ne 298H (3apeructpupoBan MunuctepctBoM rocturuu PO 28
asrycta 2018r., peructpannonsslif Ne 52016
(DOpMI/IpyeMBIC I[HCHHHHHHOﬁ 3HaHHUA u YMCHUA T'OTOBAT BBIITYCKHHKA HaHHOﬁ

00pa3oBaTeNbHON MPOTPAMMBI K BBITIOITHEHHUIO CIEAYIOMINUX 0000IEHHBIX TPYIOBBIX (DYHKITHIA:
Ilepedensb 3aga4 npodeccHOHANBbHOI 1eITeJIbHOCTH BHINNYCKHUKOB:

O6nactb Tunel 3a1a4 3anauun OOBEKTHI

npodeccHOHAIBHON | TPO¢eCCUOHATBHOM npodeccuoHaTbHON npodeccuoHanbHON

JeSITeTLHOCTH JeSITeTbHOCTH JeSITeTbHOCTH JesITeNbHOCTH (WIH

(mo Peectpy 00J1acTH 3HAHHMS)

MunTpyna)

01 O6pa3oBanue [Tenarornyeckuit Pazpabotka u OO6pazoBaTenbHbIC
peanuzanus POrPaMMBbI 1
00pa3oBaTeNbHbIX 00pa3oBaTeNbHBIH MpoLecc
nporpamm CIIO u B cucreme CIIO u 10
nporpamm J1O

06 Cgs3b, Hayuno- Uccnenosanue, WNudopmannonnsie
MH(POPMAIIMOHHBIC M | MCCIICOBATEIIbCKUN paspaboTka, HPOLECChI, TEXHOJIOTMH,
KOMMYHHKAITHOHHbI BHEJPCHUE U CUCTEMBI M CEeTH, X
o TexXHONOIHH COTPOBOXKICHHE UHCTPYMEHTAILHOE
MH(}OPMaLMOHHBIX (mporpammHoe,
TEXHOJIOTHI U CUCTEM | TEXHHYECKOE,
OpraHU3aIlMOHHOE)
obecreyeHue, CIIoco0kl 6
U METOJIBI
MPOEKTUPOBAHMUS,
OTJIAJIKH, IIPOU3BOJICTBA U
JKCILTyaTaluu
MH(pOPMaILMOHHBIX

TEXHOJIOTHI U CUCTEM B
pa3IUYHBIX 00JIACTAX U
cdepax 1udppoBoi
SKOHOMMKH

2. Mecrto aucuumiannbl B cTpykrype OITOII 6akanaBpuarta
HuctuminHa "KOHIENMKM COBPEMEHHOIO €CTECTBO3HAHUA" BXOAUT B BapHaTUBHYIO 4YacTb
JUCLUIUIMH M0 BEIOOPY MaTeMaTHYeCKOT0 U €CTECTBEHHO - HAayYHOTO LIUKJIA.
ukn(paszmen) Kk KOTOPOMY OTHOCUTCS JaHHas AucuuIuivHa (Moayis) .B.JIB.08.01.
JucuuminmHa uzydaercst Ha 2 Kypce B 4 ceMecTpe.

Taoauua 2.1.

CBs13b JUCTTUIIITHHBI ((KOHI_ICHI_II/II/I COBPCMCHHOT'O C€CTCCTBO3HAHUA» C MNPCAIICCTBYHOUIUMHA
JAUCHUIITIMHAMHW U CPOKU X N3YUCHHA

Kon JIMCIMIUTNHBL, IPEIIIECTBYIONINE TUCITUTUIMHE Cemectp
JTCITUTLTHHBI «KOHIIENITMH COBPEMEHHOT'O €CTECTBO3HAHUS
b1.0.03 Ucrtopus 2

Taoauua 2.2.



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
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Ces3p  mucnuruinHbl  «KOHIIENIIIMM  COBPEMEHHOTO E€CTECTBO3HAHMS» C  TMOCIEAYIOIUMH
JUCHUIIIIMHAMU U CPOKHU UX U3yUEHUS
Kon JMCUMIUIMHBI, CIIEYIONINE 33 TUCIIUIIITMHON Cemectp
JUCIIAILINHBI «KoH1enuu coBpeMeHHOT0 €CTECTBO3HAHUSI»
B1.0.07 Oo6mas ¢pusnka 1,2,3,4,5,6
Taomauma 2.3.
CBs3p  gucnuiuiiHbl  «KOHIENIIMM ~ COBPEMEHHOTO  ©€CTECTBO3HAHHUSA» CO  CMEKHBIMH
ITUCILAIINHAMU
Kon Jucuuruiael, cMexHble ¢ auciumuimHon «Konuenmuu| — Cemectp
JWCIMIUTMHBL ~ |[COBPEMEHHOTO €CTECTBO3HAHUS
b1.0.01 dunocodus 4
3. Pe3yabTarhl 0OCBOEHHSI JAUCHUILUIMHBI (MoayJsi)) «KoHuenmuu CcOBpPeMEHHOTO

€CTECTBO3ZHAHUA»

[Tpouecc u3ydeHHs MAUCUUIUIMHBI HampaBliieH Ha (OPMHUPOBAHUE DIIEMEHTOB CJEAYIOUINX
koMmrereHimii B coorBerctBrr ¢ ®I'OC BO 1o nanHoMy HamnpaBJICHHIO:

HaumenoBan | Ko, Kon, HamMeHOBaHUEe MHANKATOPA JOCTHKEHUS
ue HAHMEHOBaHHUe YHHBepPCAJbHOIH KOMIIETeHIMHU
KaTeropuu YHHBEPCAJbHOMI
(rpynnsl) YK| KoMnereHuuu
YK-1. Cnocoben VK-1.1. Ananuzupyer 3a7auy, BelIeNss ee 6a30BbIe
CucrteMHOE U | OCYIIECTBISATH COCTaBJISIOIIHE;
KPUTUYECKOE | TOHUCK, VK-1.2. Onpenensier, UHTEPIPETUPYET U PAHKUPYET
MBIILIJICHUE KPUTHYECKHUU nH(popMaLnio, TpPeOyeMyIo Ui peleHus] HOCTaBICHHON
AQHAJIN3 U CUHTE3 3ajlauu;
uH(popMaluuy, VYK-1.3. OcymiecTBasieT mOUcK WHGOOPMALIUU AJIs PEIICHUS
OPUMCHATD ITOCTaBJICHHOW 3a7a4 10 PA3JIMYHBIM THUIIAM 3aIPOCOB;
CHUCTCMHBIM ONXOR | yK-] 4. [Tpu 06paboTke MHPOPMAIMK OTINYAET (HAKThI OT
AT peHICHUA MHEHHI1, MHTEPIIPETALHIA, OUEHOK, (POPMUPYET COOCTBEHHBIE
TTOCTABJICHHBIX MHEHHUS ¥ CYKIEHHs, ApPIyMEHTHPYET CBOU BBIBOJIBI M TOUKY
safad 3peHus;
VK-1.5. PaccmatpuBaeT U npeagaraeT BO3MOKHBIE
BapHaHTHI PEUICHMs] IOCTABJICHHOM 3aa4u, OLEHUBAs UX
JIOCTOMHCTBA U HEJJOCTATKHU.
Komannas YK-3. VK-3.1. Onpenensier CBOIO poJib B COUUATBHOM
pabota u Criocoben B3aMMOJICHICTBUM U KOMaHIHOM paboTe, UCXO/IS U3 CTPAaTETuu
JIUJEPCTBO OCYIIECTBIISATh COTPYJIHUYECTBA JUI JOCTHXKEHUS MIOCTaBICHHOM 11eJ;
COLIMAJIBHOE VYK-3.2. Ilpu peanuzanuu cBOeH poiu B COLUAIBHOM
B3aUMOJICHCTBUE B3aMMOJICHCTBUM U KOMaHAHON paboTe yUYUTHIBAET

U pealln30BbIBATh
CBOIO POJIb B
KOMaH/1e

0COOEHHOCTH MOBCACHHA U MHTCPCCHI APYTHUX YUACTHUKOB;

YK-3-3. AHanmu3upyeT BO3MOXKHBIE ITOCIICICTBUS JIMIHBIX
JEUCTBUI B COIMAILHOM B3aMMOJICHCTBUHM U KOMaHJHOM
paboTe, ¥ CTPOUT MPOTYKTUBHOE B3aUMOJICHCTBHE C yUETOM
3TOrO;




VK- 3.4. OcymectBisier oOMeH nHpopmaluen, 3SHAaHUSIMHU 1
ONBITOM C WICHAMU KOMAH/bI; OICHUBACT UACU APYTHUX
YJICHOB KOMaH/IbI JJIs1 IOCTHIKCHHSI TOCTABICHHOM T1eITH;

pe3yJIbTar.

YK-3.5. CobmroaeT HOPMBI ¥ YCTAHOBJICHHBIC TIPAaBHIIA
KOMaHTHOW pa0OThI; HECET JINYHYIO OTBETCTBEHHOCTH 32

4. CTpyKTypa M coJiep:KaHue TUCIHHIIMHBI (MOTYJIs1)
4.1. CTpyKTypa AUCHUNIIHHBI (MOIYJIA)
OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTABISET 2 3aYETHBIX €IUHUL], (2 4YacoB.

Bcero | IlopsaakoBbiii HOMEp cemecTpa
OO6masi TpyA0EMKOCTh JTUCIUILIAHBI BCETO 2 4
(B 3.€.), B TOM YHCJIE:
AynuTopHbIe 3aHATHUS BCEro (B akaj.yacax), 44 44
B TOM YHCJIC:
Jlekuun 14 14
[IpakTryeckue 3aHATHS, CEMHUHAPHI 30 30
CamocrtosiTenbHast ~ pabota  Bcero (B 28 28
akaj.Jacax), B TOM YHCJIE:
Bun urorosoit arrectanmu:
3ayer/3auer + +
DK3aMeH
OO61ast TpyA0€MKOCTh TUCHUIUIMHBI (Yacax) 72 72

No Bunsl yueOHo# padoThl, BkiI04ass | PopMbl TeKYIIEro KOHTPOJIA
n/n CaMOCTOSITEJIbHYIO PAGOTY CTYIEHTOB|  YCIIEBAEMOCTH (no Hedenim
U TPYI0eMKOCTH (B Yacax) cemecmpa)
Konrakrnas CamocrosiTeb- ®opma NPOMEKYTOHOH
pa6oTa nast pa6ora arrectauuu (no cemecmpam)
HaunmMeHoBaHue pa3aeioB U ~ g
I — O —~
TeM JTUCHUILIMHBI (MOLYJIs1) « |5 gl = g g
= 5 |8 3 |5 g : ¥ |3
= = Q. 2 \C| = a f=Y
= = = = 2 I o) =
£ 3 g = |§ £ 5 |8 |Fg=
8 | | & e | = < o 8 g | g |8 &g
e |3 |E g | ZE 5 |g [& |8 88
= |82 |3 ‘8 ZEZ |z |8 |2 |8 |8 9%
2 a e 2 s Hdg S < S |6 K3
e gz 5§ B |Ess B g g g gis
= E | |8 |H 2 |E o g0 |2 |a |2 |2 |98
g e |[E |E & |§lg |8 |2 |E¥8 |2 8 |8 |8 2zg
s |5 |E 8 |8 5 & =2 |5 €o |2 |2 |2 |2 |2 §8&
2 |0 |0 |8 |8 |&lo |> |0 |&ag2d |6 |& |& & |&895¢
o A B BE |BF AR |[¥ |[F 30 | |[BE |[FE |[FE |BEHEE
1 | EctecTBeHHO-HAYYHAs U 4 16 |2 |4 2 1)1
ryMaHUTapHas KyIbTYpBHI.
2 | EctecTBO3HAHME U 4 16 |2 |4 2 171 + +
MaTeMaTHKa
3 | HayuHble peBOJIOLNH B 4 16 |2 |4 2 171 + +
KOHIENTYaTbHBIX
4 | KocMosoruueckue 4 16 |2 |4 2 11 + +
KOHIICTIITUT
5 | XuMuueckue KOHIENIUN 4
6 | KonuenryaisHoe 4 15 |1 |2 2
COZIEp’)KaHUE HayK O 3eMJie




Buonornueckue konnenmuu | 4 |5 |1 |2 4 2 |2 +
AHTpOnOJIIOrHYecKue 4 /5 |1 |2 4 2 |2 + +
KOHIICITIIH
Yenosek Bo Beenennoii 4 |4 11 2 4 2 |2 + +
(MHTErpaIbHbIC KOHIICTIIHH)
ITanopama ecrectBo3Hanus |4 |3 |1 |2 4 2 |2 + +
OO6m1ast TpyI0eMKOCTh, B 4acax 72 | 14 | 30 28 14 | 14 | [IpomexxyTouHas aTTeCTALINSA
®opma
3aver +
3a4eT ¢ OLEHKOU
DK3aMeH

5. COAEP)KAHUE JUCIHUIIVINHBI.

Coaepsxanue pa3aesioB JMCHUILIHHBI.

Tema 1. Ecmecmeenno-nayunas u 2ymanumapHas Kyaivmypbl.

MHOroMepHOCTb €CTECTBO3HAHUS U T'YMAaHUTAPUCTUKH, TPU YPOBHSI 3HAHUA: NEPLENTYAIbHbIN
(4yBCTBEHHBIN), KOTHUTUBHBIM (MBICIUTENIbHBIN), TUHTBUCTUYECKUH (A3bIKOBOM). OmnucaTenbHbII
XapakTep €CTECTBO3HAHMSA U NPEIIUCBHIBAIOIIMNA — TyMAaHMTapUCTHKU. Kpurepuii HaydHOCTH
€CTECTBO3HAHMUSI — MOATBEPKAAEMOCTh Teopuu. Kpurepuil HaydyHOCTH TYyMaHUTAPUCTHUKUA —
3¢ ¢dexTuBHOCTh TeopuH. HayuHbIi METOJl €CTECTBO3HAHUS — TMIIOTETUKO-IEAYKTUBHBIA METOM.
Hayunblii METOX TyMaHUTapHBIX HAayK — MPAarMaTHYeCKWil MeToA. B3aumoI0nOIHHUTEIBHOCTh
€CTECTBO3HAHUS U T'yMAaHUTAPHBIX HayK.

Tema 2. Ecmecmeo3nanue u mamemamuxa.

MaremaTka Kak Hayka 00 YHOpPS/JIOYEHHBIX KOHCTpyKTaxX. HaydHble MeTOAbl MaTeMaTHKH —
AKCMOMAaTHYECKUM U KOHCTPYKTUBHUCTCKUM. HenmpoTHBOPEUNBOCTh KakK IJIaBHBIN HAyYHBIN KPUTEPHUN
MaTeMaTHKU. MaremaTnka U BooOpaXkaeMble MHUpbI. B3auMHOO/IHO3HAUYHOE COOTBETCTBHE MEXKAY
MaTE€MaTUKOW U €CTECTBO3HAHUEM.

Tema 3. Hayunvie pegontoyuu 6 KOHYenmyaibHblX OCHOBAHUAX PUIUKU.

Mexanuxa Hvtomona. Cmbicn 1-ro 3akoHa Hetotona. Jluddepenunansaas popma 2-ro 3aKkoHa
Herorona. Ilpunnun orHocutensHOcTH ['anmuies M paBHONpaBUE BCEX HHEPLHMAIBHBIX CHCTEM
orcueta. HBapHMaHTHOCTb ypaBHEHUN MeXaHUKM HpIOTOHA OTHOCUTENBHO MpeoOpa3oBaHU
[Nanunest. AGCONIOTHOCTh NPOCTPAHCTBA M BpEMEHHU B MexaHHke HbloToHa.

Cneyuanvnas meopus omuocumenvrocmu (CTO) A.Dtinwmetina. TpyaAHOCTH COTJIaCOBaHUS
KOHLENTYaIbHBIX OCHOB MeXaHUKH HproToHa u anexTpoanHamuku Makcsena-Jlopenna. Hayunoe
TBOpuecTBO A.DiHITelHa. J[Ba moctynata CTO. PensTuBUCTCKHE MPOCTPaHCTBEHHO-BPEMEHHBIE
saddextol. Ouenka mexannku Hetorona ¢ mozurmii CTO.

Obwas meopuss omnocumenvnocmu (OTO) A.Dtinwumetina. PacripocTpaHeHHe NPUHIIAIIA
OTHOCHUTEJIBHOCTH Ha BCE CHCTEMbl OTCU€Ta. OJKBUBAJICHTHOCTb TSDKEIOM M MHEPTHOM Macc.
TsArorenure u HCKPUBIEHHOCTH NpocTpancTBa-BpemeHu. Onenka CTO ¢ mosunuit OTO.

Keanmoeas mexanuxa. Ksantsl 3Heprum. Ilocrosnnas Ilnanka. KopmyckymnsipHO-BOIHOBOM
nyanu3M. BonnoBas dynkuus. YpasHenue Ay=ay. [Ipeaensl npuHIuna HarJasAHOCTH B KBAHTOBOM
mexaHuke. IIpobrema «ckpbIThIX» mNapameTpoB. CooTHoOIIeHHE HeorpeneneHHocTei. [IpuHimn
cynepro3uiui. BeposTHOcTHas mpenckazyeMocTh. OIEHKa KIACCHYECKOW (PU3MKM ¢ TO3WIUN
KBaHTOBOM MeXaHUKU. [ [puHIINIT JONIOIHUTENBHOCTH.

Hexomopule cpeocmea ¢usuueckozo sxcnepumenma. SIBneHne paanoakTUBHOCTH. JleTEKTOPbI
gacTtul. Macc-cCieKTpoMeETpBI.

Keanmosas meopus nons. PoxneHne v NOrjomeHrne yacTull. BakyyM Kak COCTOSHUE IO C
HauMeHbIIel sHeprueil. Buptyansssle yactunbl. CrinH. YeTsipe THIa B3anMoaAeicTBU. JlnarpaMmsl
P.®eiimana, wm3otommueckuit crnuH. KanmOpoBouyHass WHBapHaHTHOCTb. CHMMETpPUS M 3aKOHBI
npupoabl. CrioHTaHHOE HapyleHue cuMMeTpud. CrucrtemMaTika 3J€eMEeHTapHbIX yacTull. Jlenenue u
CHUHTE3 aTOMHBIX S7EP.




Qusuka Mmakpockonuueckux npoyeccos. llpuHnunel cratucTuueckod ¢usuku. Ilonstue
sHTponuu. Havana repmoaunamuku. ['unoresa ternoson cMepTu BeeneHHoi.

Ipunyunvr  Qusuueckoco noszuanus. VIHTepnpeTanusi 5SKCHEPUMEHTAIBHBIX JaHHBIX U
HOJATBEPKIAEMOCTh TeOpuH. MlepapXu4HOCTh B (PU3MUECKOM MO3HAHUU: YPOBHHU COOBITHIA, 3aKOHOB,
OpUHUMIIOB B cuMMeTpuu. llpuHiun coorBerctBus. IlpuHIMI HHTEpHpETAMOHHOW KPUTHUKHU.
MeXIUCIUIUTMHAPHOE CoJIepKaHue (PU3NIECKUX TEOPHi.

Tema 4. Kocmonozuueckue KoHuenyuu.

Bcenennas kak  gocTymHass — 4elOBEKYy — 4acTb KocMmoca. HemomycTMMOCTh IOAMEHBI
KOCMOJIOTHYECKUX TEOpUH cypporaTHbiM 3HaHueM. Pacmmpenue Bcenennoit. 3akon Xa00:a.
KpynHomacmitabnass onHopogHocts Bceenennoil. PemmkroBoe msnmydenue. Teopum ropsueit u
«pazayBaronieiics» Bceenennoi. DBomonus Beenennoit. OOpa3zoBaHue U KU3HB 3BE3], HCTOUYHUKH
ux >Hepruil. Heiirponnsie 38e3151. UepHbie nbippl. OOpa3oBaHUe TUIAHETHBIX CHCTEM. AHTPOIHBIN
MIPUHIUI B KOCMOJIOTHH. YeTbIpe HaydHbI€ PEBOJIFOIUH, [IOCTPOCHHE KOCMOJIOTMYECKUX MOJIeTIeH Ha
ocHOBe: a) MexaHuku HproToHa, 6) 00Iell TeOpuu OTHOCUTEIBHOCTH, B) KBAHTOBOM TEOPHH OIS
(«ropstuas» u «uHIAIMOHHAs Beenennas).

Tema5. Xumuueckue konyenyuu.

XuMHUs Kak Hayka O cBoiicBax M ux mnpeBpaimieHusix. Crenuduka xumuu. CTaHOBICHUE U
sBosronMsl xumun. Kitaccuueckast aToMHO-MOJEKYJIsipHasi Teopus B XuMuu. Heknaccuueckas XUMHUs
U ee omopa Ha KBAaHTOBYI Teopuio. CTpoeHuMe U B3aUMOJEWUCTBUE BELIECTB. XHMHUYECKas
peakuuoHHast CcrocoOHOCTh BemiecTB. CTPOCHUE XUMUYECKUX AJIEMEHTOB. MHOrooOpasue THUIIOB
XUMUYECKUX CBsize. Xumuyeckas KUHETHKA. OLEHKa KIACCHUYECKOW XHMHHM C TO3HUIHUER
HEKJIACCUYECKOMU.

Tema 6. Konyenmyanvroe cooeporcanue Hayk o 3emie.

['eonoruueckas mikana BpeMeHu. CTpoeHue 3eMiu: BHYTPEHHEE A]Ip0, BHEIIHEE AP0, HIKHSS,
CpelHsii W BEpXHsAS MaHTHUU, acTeHocdepa, HUKHHHI cioil autocdepsl, pazgen MoxopoBuuuya,
3eMHas Kopa (BepXHHid ciioi utocdepsl), ruapochepa, armocdepa u MmarHurochepa.

Opoumonius 3eMiu U ee ¢asbl. Knaccuueckas reosiorust 1 ee OCHOBHbIE KOHIICTILUH: HENTYHU3M,
TUTyTOHU3M, YHUGOPMHU3M, aKTyalu3M, HBOJIOIMOHU3M, MOOMIM3M. Heknaccuueckas reojiorust u
KOHIIETIIUS T7100a7IbHOM 9BOJIIOLUHU 3eMIIH.

CoBpemMeHHasi KOHUENIMS pa3BUTUS TreocPepHbIX 00o0joueK. XUMHKO-TUIOTHOCTHAs
TuddepeHMaus BellecTBa B MAaHTUM M siipe 3eMJIM KaK BaKHEHIIMH JUHAMUYecKui (aktop
ABOJIIOLINN 3EMJIH.

Ab6uoTtnueckue  (akropel M 3Konoruyeckue  ¢GyHkuum — Jutocgepsl.  PecypcHas,
reoIMHAMHUYecKas, TeOXUMUYECcKas U reopuznueckas GyHKIIUUA TUTOCHEPHI.

['eorpaduueckast ob6omouka 3emMiu Kak HNPOAYKT B3auMOJIEHCTBHS JUTOC(EphI, aTMOchepshl,
ruapocepsl U Ouocdeprl. Tpu srama reorpaguueckux Hayk: craHoBieHue (1o XX B.),
KJlaccudeckas Hayka (rmepBasi mosioBuHa XX B.), HEKJIacCHUYecKas Hayka (BTopasi oJIoBUHa XX B.)

Tema 7. buonozuueckue KoHyenyuu.

Bo3HukHOBEeHHE )KU3HU U €€ O0BSICHEHHE Ha OCHOBE MOJIEKYJISIPHO-AMHAMHUYECKOTO MOIX0/Ia.
3nauenne PHK, JIHK u 6enkoB B cTaHOBICHUH XKHBOTO. bruoxumusi 00 0CHOBaX KHUBOTO.

Criermnduka, €TMHCTBO M MHOT000Opasue ’KHUBOTo. XapaKTepHble MPU3HAKU KHBOT'O: TOMEOCTa3,
caMOBOCIIpou3BeieHHe ce0e MOoT0O0HBIX, 0OOMEH CO Cpeoi BEIIeCTBOM M dHEprueii, oopadoTka u
BbIJIaua MHPOPMALIUH JIp.

I'ennsie mexanusmbl. Cxema JIHK—PHK—6enku. Ctpoenune monekynst JJHK. Tpanckpumnmst:
cunre3 PHK na JIHK-marpune. O6parnas tpanckpunuus. Crutaiicusr. ['enernueckuit koa. Cunres
Oenka, ero MmexanusM. Pernmukanusa [JHK. Kpoccunrosep. Myranuu. TexHonmorust 1 MeTo0J0TUs
pexomOuHanTHBIX JIHK. ['eneTnueckas u kiaerounas nnxenepus. Kinonuposanue. ['eHoM yenoBeka.
OT KJIETOK K MHOTOKJIETOYHBIM OpraHM3MaM KJI€TOYHble MexaHH3Mbl. CpaBHEHHE MPOKAPUOTOB U
sykapuoToB. [Ipsmoe GunapHoe nenenue. Meiio3. Muto3. O6pa3oBaHie OpraHOB MHOTOKJIETOUYHBIX
opranu3moB. Konnenuus auddepenunanbHoi skcrpeccuu TeHoB. Tpu 3akoHa Mengens. [Ipasuio
Xapau-BaiinGepra.



buonorust mnoBenenus. be3ycnoBHble U ycioBHbIE pediekchl, HHCTUHKTBL. Kpurepuu
paccylouHOCTH JKUBOTHBIX. [loBenenue Oecro3BOHOYHBIX. IloBeieHHE BBICIIMX JKUBOTHBIX,
MIpeAeIbl UX PacCyIOYHON ICUXUKHU, HHCTPYMEHTAIBHOU U A3BIKOBOU E€ATEIbHOCTH.

OpomtonmoHHoe yuyeHue. JlapBunHusM. CuHTeTHMdecKass Teopus 3Boouuu. [lomymsiiuoHHO-
TEHETUYECKUN MOAXO/.

MakposBomronusi, ee OOBSICHEHHWE C TO3ULIUI MOMYyISIMOHHO-TEHETHUECKOTO IOAX0/a.
['eorpaduyeckas, SKoiOruuecKas U PEnpoAYKTUBHAsI M3OJALUS Kak (PaKTOPhl MaKpPOIBOIIOIHH.
buoreorieHo3 - anemMeHTapHas equHuIa Ouoreocgepsl.

[TpyHIMIIBI TEOPETUYECKON OMOJIOTMU: KOHBAPHMAHTHOM PpENyIUIMKAUU M €CTECTBEHHOTO
otbopa.

Tema 8. Anmpononocuueckue Konyenyuu.

Antponorenes. Cxema 3BOJIIOLMH MPUMATOB. Bo3pact aHTpomnou10B.

Ou3nonorus 4YeloBeka: O0OluMe NPUHLUIBL. MeXaHu3Mbl yIpaBieHHUs (U3NOIOTHYECKUMU
nporeccaMu opranusma. Poiib U 3HaUeHUE IEHTPaIbHOM, BETeTaTUBHON NepudepuiiHOi HEPBHBIX
cucteM. CeHCOpHasl, ABUTraTeNIbHAs U accollMaTUBHAs Kopa Mosra. Peub u nelictBue. CeHCOpHBIE
MOJIaJIbHOCTU U COOTBETCTBYIOIIME UM OpraHbl. @U3noa0rus SHI0KpUHHON cucteMbl. dusnonorus
NUTaHMs, TUIIEBapeHus u  BbyieneHus. @OyHKOUKM  KpoBH, JUMQBL, Ccepaua, Jerkux,
MUIIEBAPUTEIBHOIO TPAKTA.

PaborocnocobnocTs. TpenupoBka u coxpanenue pabotocrnocooHocTu. OmnpeneneHue 310pOBbS.
310pOBbE KaK OTBETCTBEHHOCTh. CTapeHe Kak MHOIO(aKTOPHBIN Mpoliecc. OMOLUU U TUMOUYECcKas
HepBHas cucreMa. [‘eHoTuUnHuYeckas OOYCIOBIEHHOCTh WHTEIEKTa W AMOLMOHAIBHOCTH.
TBopuecTBO.

Tema 9. Yenosex 6o Beenennotl (unmeepanvhvle KOHYenyuiL).

buocdepa u kocmoc. buoreokocmudeckuii moaxos. buo- m 6moreoputmel. COnpsHKEHHOCTh H
paccoriacoBaHHOCTh OMO- U a0MOJOTUYECKUX PUTMOB.

YenoBek u Hoochepa. BHOreoOHOOKOCMHUYECKHMI TOIXOA Kak BEpIIMHA SBOJIIOLUOHHO
ectecTBo3HaHus. Pa3Butue B.M.BepHaackum OHOreoKOCMHYECKOTO W OHMOT€OHOOKOCMHYECKOTO
MOJIXOJIOB.

Cunepreruka. KirodeBble TIOJOXKEHHMS CUHEPIeTHKU: B3aUMOJEHCTBUE YacTEW CHCTEMBI,
HEJIMHEWHOCTb, OTKPBITOCTh CUCTEM, HECTAOMIILHOCTb, IMEPKEHTHbIE KaUueCTBa, CAMOOPTaHU3allMs B
BUJIE CTPYKTYp — aTTPaKkTopoB U T.1. HeoOpaTUMOCTb BPEMEHU C CHHEPreTHYECKUX IO3UIIMH.
MexnucuuIIMHAPHBIA XapakTep cuHepreTHKU. [Ipo0aemMbl KO3BOIIOLMY YEI0BEYECTBA U IPUPOIBI.
Bo3s3penus H.H.Mowuceesa.

Otuka oTBeTcTBeHHOCTU. HeobOxomumocTs HOBOM 3TukH. [IpUHIMI OTBETCTBEHHOCTH U
MaKCHUMM3alHs OTBETCTBEHHOCTH KaK MHTErpaJibHON LIEHHOCTH Ha BCE BO3MOXKHBIE OJIaronpUsaTHBIE
JUISI YeJIOBEKAa MEPCIEKTUBBL. DTHUKA U HayKa. DTHKa U €CTECTBO3ZHAHME.

Tema 10. Ilanopama ecmecmeosnanus (0630p).

Hctopus ecrectBo3HaHus. EcTecTBO3HaHNE B aHTUYHOCTH U CpeAHUX Bekax. McTopuueckuii myTh
€CTECTBO3HAHUS K TEOPETUYECKON ITOJIHOBECTHOCTH.

OcHoOBHbIE KOHLIENTyaIbHbIE PEBOJIIOIIMH B €CTECTBO3HAHHUH, B TOM UHCJIE B (PU3UKE, KOCMOJIOTHH,
XUMHH, T€0JIOTUH, OnoJioruy. B3auMocBsI3aHHOCTh KOHLIENIMNA ecTecTBO3HaHM. Vest aBomonnu B
COBPEMEHHOM €CTECTBO3HAHUHU.

5. OOpa3zoBaTebHbIe TEXHOJIOTHH, TPUMeHsieMble PH 0CBOEHUH M CIHUIIJIUHBI.

B yuebHOM mporecce mpHu peanu3anyl KOMIETEHTHOCTHOTO MOJXOAa HCHOJb3YIOTCS TaKHe
AKTHUBHBIE U UHTEPAKTUBHBIE (POPMBI IPOBEACHUSI 3aHATUN KaK MOJENIbHBIN MeTOo ] 00yueHus, pa3oop
KOHKPETHBIX CUTYallMi, MO3rOBOM IITYpM, Kelc-cTaau. [IInpoko ncnonp3yroTcss MylnbTUMEIUHBIE
MIPE3CHTAINK TIPU TPEJCTABICHUN YIeOHOTO Marepuaia. Y AeIbHBIM BEC 3aHATHH, TPOBOJUMBIX B
MHTEPAKTUBHBIX (hopMax, OmpesenseTcs INIaBHOW IeNblo (MHCCHEH) mporpaMMbl, 0COOEHHOCTHIO
KOHTHHTEHTa O00YyYaromMXcsi U COJAEpKaHWEeM KOHKPETHBIX AMCLUMIUIMH, U B LIEJIOM B y4yeOHOM
IIPOLIECCE OHU JIOJKHBI COCTaBIIATH He MeHee 30 % ayIUTOPHBIX 3aHATUH.



6. YueOHO-MeTOqUYeCKOEe  oOOecleyeHHe  CaMOCTOSITEIbHOW  PadoThl  CTY/AEHTOB.
OueHoYHBbIE CPEICTBA JJIl TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH, MPOMEKYTOYHOM aTTeCTAlNHU
10 UTOraM OCBOEHHUS TUCHHUILINHBI.

6.1. Ilian camocToATEILHOMH PadOTHI CTY/ICHTOB

Jns nonydenusi TayOOKHMX M MPOYHBIX 3HAHUM, TBEPIBIX HABBIKOB UM yYMEHHM, HeoOXoauma
CHCTEMaTHUeCKasi CaMOCTOsITeNIbHAst padoTa CTy/IeHTa.

B paboueii mnporpamme mpeaycMOTpeHa camocCTosiTeNbHas pabdoTa [UIsi MOpopabOTKH
JEKLIMOHHOIO (TEOPETUUYECKOr0) MaTepuaja MpU MOATOTOBKE K KOHTPOJbHBIM MEPOIPHUATHIM (B
YaCTHOCTH K TECTUPOBAHHUIO)

Ne | Paznensl u Tembl PopMa KOHTPOJIA
1 Tema 2. Ecmecmeo3uaHue u mamemamuxa. pedepar
HenpoTuBopeunBOCTh KaK IVIABHBIM Hay4HBIA KPUTEPUM MAaTEMAaTHUKHU.
Marematuka u  BooOpakaeMble MHUpbL. B3auMHOOJHO3HA4HOE
COOTBETCTBUE MEXKIY MATEMAaTUKON U €CTECTBO3HAHUEM.

2 Hexomopuvle cpeocmea  usuueckoeo skcnepumenma. SIBieHue | cobece0BaHUE
paanoakTUBHOCTHU. JleTeKTopbl YacTull. Macc-ClIeKTPOMETPBI.
3 Keanmoeas meopus nons. Poxxnenue u norjoineHue yactuil. Bakyym | pedepar

KAaK COCTOSIHHUE IT10JIsI C HAUMEHBIIEH dSHEpTUel. BUpTyanpHbIE YaCTUIBL.
CumMeTpus 1 3aK0oHbI TpUpoibl. CIIOHTAaHHOE HAPYILIEHUE CUMMETPHH.
CucremaTuka 3JIEMEHTapHbIX 4YacTull. JleneHne M CHHTE3 aTOMHBIX
A1ep.
4 Xumuueckue konyenyuu. cobecegoBaHKE
CrpoeHre  XMMHYECKHMX  OJ€MEHTOB.  MHoroo0Opasue  THIIOB
XUMHUYECKHUX CBs3ed. XuMudeckass KMHeTHKa. OUeHKa KJIacCUu4ecKou
XUMUH € IO3ULAEH HEKJIACCUYECKON.
5 Konyenmyanvnoe cooeporcanue nayk o 3emne. pedepat
CoBpeMeHHas KOHIIETIINS pa3BUTHS reocepHbIX 0007104eK. XUMUKO-
IUIOTHOCTHAs U depeHranys BelecTBa B MAaHTHH U sape 3eMITH Kak
BaXHENIINN JUHAMUYECKUN (HAKTOP IBOJIIOLMH 3eMIIH.
6 buonozuueckue konyenyuu. KOJUIOKBUYM
I'ennsie wmexanusmbl. Cxema JIHK—PHK—O6enku. Crpoenue
mosekynbl JIHK. Tpanckpunuusa: cunres PHK na JIHK-martpune.
O6parnas Ttpanckpunius. Crnaicunr. ['enernueckuit koxa. CuHTE3
6enka, ero mexanusM. Peruukanus JIHK. Kpoccunrosep. Myranumu.
Texnomorust u metogosiorus pekomonHanTHeix JIHK. ['eHeTnueckas u
kjeTouHas nHkeHepus. Kiionuposanue. ['eHoM yenoBeka
7 Anmpononozuueckue KOHYenyuu. pedepar
PaboTtocnocobnocTh. TpeHupoBKa 1 coxpaHeHHe paboTOCIOCOOHOCTH.
Onpenenenre 310pOBbs. 30POBbE KaK OTBETCTBEHHOCTh. CTapeHue
KaKk MHOTO(aKTOpHBIA mporecc. DMOLUUN U JTUMOHUYECKas HepBHas
cuctema. ['‘eHoTunuueckas OOYCIIOBIEHHOCTh HMHTEJUIEKTa U
AMOLIMOHAIBHOCTH. TBOPYECTBO.
8 Yenosex 6o Becenennoii. cobecenoBanne
Otuka orBeTcTBeHHOCTH. HeoOxoaumocTs HOBOHM 3TukU. [IpuHimmn
OTBETCTBEHHOCTHM M  MaKCHMHU3allUs  OTBETCTBEHHOCTH  Kak
UHTETPaJIbHOM IIEHHOCTH Ha BCE BO3MOXKHBIE OJAaronpHsTHBIE LIS
YyeJIoBeKa NePCIEeKTUBBL. JTUKA U HayKa. DTUKA U €CTECTBO3HAHUE.

6.2. MeToan4yeckne yKa3aHusl M0 OPraHU3alUU CAMOCTOSITEJIbHON PadOThI CTYIEeHTOB



[lenpro caMOCTOATENBHONW PAOOTHI SIBISIETCS CaMOCTOSITENIbHOE MPUOOPETeHHE HOBBIE 3HAHUHN U
BBIpAa0OTKA CIIOCOOHOCTH K TOCTOSHHOMY CaMOOOYYEHUI0 W CaMOCOBEPIICHCTBOBAHHIO B
po)eCCHOHAIBHON U COIIMAIbHO-00IIECTBEHHBIX cepax MesATeIbHOCTH.

CamocrosiTenbHas yueOHasi paboTa npeacTaBiieHa TakKuMu (popMaMu y4eOHOTO mporiecca, Kak
JIEKIIHS, CEMUHAP, TPAKTUYECKUE U Ta0OpaTOPHBIC 3aHSTHS, SKCKYPCHH, TOATOTOBKA K HUM. CTyACHT
JIOJDKEH YMETh BECTH KpaTKHE 3allUCH JICKI[MH, COCTABJISATh KOHCIIEKTBI, IUIAHBI W TE3HCHI
BBICTYIUICHUH, TIOJOMPATH JINTEPATYPY H T.1.

Hayunas camocTosTenpHas paboTa CTyJeHTa 3aKIIF0UaeTCs B €r0 YU4aCcTUU B paboTe KPYKKOB
Ha Kadeapax, B Hay4YHbIX KOH(PEPEHIUSIX PA3HOTO YPOBHSI, a TAK)KE B HATMCAHWHM KOHTPOJIBHBIX,
KYPCOBBIX U BBIITYCKHBIX KBAJHU(PHUKAIIMOHHBIX (IUIUIOMHBIX padoT) paboT.

CamocTrosiTe/ibHasi padoTa CTY/IEeHTOB BKJIIOUYAET CJIeIYI0IIHe KOMIOHEHTHI:

NoNe Kou-Bo ®dopma
HanmeHnoBanue paboThl
/a 4acoB KOHTPOJIS

IIpopaboTka JIEKIIMOHHOTO

1 pop 14 3a4eT
MaTtepuaa

5 [ToaroToBKa K MPaKTUIECKUM 14 Pabota y mocKku; KOHTPOJILHEIE,
3aHATUAM CaMOCTOSTENIbHBIE PA0OTHI.

6.3. Marepuajbl AJsi NPOBeeHUS] TEKYWIero M IPOMEKYTOYHOr0 KOHTPOJISI 3HAHUIM
CTYeHTOB

Bomnpocsl 1u1st caMmonpoBepKH.

UYro takoe ectecTBO3HaHUE?

B 4yem nposiBisieTcss MHOTOMEPHOCTh €CTECTBO3HAHUS?

Kak Ha3pIBaeTCs OCHOBHOM T€OpETUYECKUI KOHIIETIT ECTECTBO3HAHUS?

Kak Ha3pIBaeTCs OCHOBHOM TEOPETUYECKUI KOHLIENIT T'YMaHUTAPHBIX HayK?

KakoBo conepkanue rurnoTeTuKo- AelyKTUBHOTO MeToaa?

KakoBo coneprkanue nparMmaTH4ecKoro Meroaa?

Kakoli 0CHOBHOI1 KpUTEpHil HAYYHOCTH €CTECTBO3HAHUSA?

KakoB 0CHOBHOI KpUTEpUI HAYYHOCTH T'YMaHUTAPHBIX HAYK?

KakoBbl Hay4qHbIE METO/IBI MATEMATHKHU?

0. Yro uzyuaer maremaTuka?

11. KakoB Hay4yHbI} KpUTEpU MaTEMaTUKHU?

12. Tlouemy maTemaTuka cToib 3PPEKTUBHA B €CTECTBO3HAHUU M T'YMaHUTAPHBIX HayKax?
13. Tlouemy HpioTOH cunTaercs ocHoBaTeneM QU3NKHA Kak HAyKH?

14. KaxoBo copeprkaHue MpUHLKIA OTHOCUTENbHOCTH [ anumnes?

15. KakoBo cojepxaHie KOHILIETIUN a0CONMIOTHOCTH (PU3NYECKOTO MPOCTPAHCTBA U BPEMEHU?
16. Kaxue nmpotuBopeuns ObliIM BBISBIECHBI B MexaHuke HproTona?

17. KaxkoBo conepkanue apyx noctyiaatoB CTO?

18. B uem coctout coaepxaHne KOHLIETINH OJIN3KOIeHCTBUS?

19. KakoBo cojeprkaHue pESITABUCTCKON KOHIIETIITUH POCTPAHCTBA H BPEMEHU?

20. KaxkoBo cojiepkaHue OTHOCUTENBHOCTH OJHOBPEMEHHOCTH?

21. B kakux ciydasx cxoxects ¢popmyn Mexanuku Hetotona u CTO siBiisieTcst HanOopIei?
22. KaxoBo cozepxanue riaBHoro npuauumna OTO?

23. KaxoBo T7aBHOE CO/IepKaHUE MMOHITHS «BOJHOBAs (DYHKITHSI»?

24. CoOTBETCTBYET JI KBAaHTOBAsi MEXaHHKa MPUHILIUITY TOATBEPKIAEMOCTH?

25. KakoBo copepxaHue IPUHITUIIA HATJISTHOCTH?

26. KakoBo cojep:kaHue MpUHIIMIIA JOTIOTHUTEIBHOCTH?

BOoo~NoORWDNE



27. CymecTBYIOT 7 Takue (U3UYECKHE SBJICHUS, KOTOpPhIE HHUKAK HE TPOSBISAIOT cels B
¢u3nUeCKUX SKCIIEPUMEHTAX?

28. Uto Takoe Bakyym?

29. UYro Takoe BUPTyaIbHbIC YaCTHUIIBI?

30. Yro Ttakoe ciuH?

31. KakoBbI KBaHTHI CIIA0BIX B3aUMOICHCTBUIN?

32. Yto Takoe KaTMOpOBOYHASI HHBAPHAHTHOCTH?

33. Kak cBsizanbl mpeoOpa3oBaHusi CHMMETPUH C 3aKOHAMH COXPaHEHUS?

34. KaxoBo conep:kaHre IepBOro Havajaa TepMOJIMHAMUKN?

35. KakoBo coaepxaHue BTOPOro Hayajia TePMOAMHAMUKN?

36. IlonrBepxmaeT M coBpeMeHHas (hu3uKa ruroTe3y TEIIOBOM cMepTH BeenenHoit?

37. KakoBo coaepxaHue MPUHIIIIIA THOCEOJIOTHIECKOTO aKTyanu3Ma?

38. Uro takoe Becenennas?

39. KT0 u3 y4eHbIX NEPBbIM TEOPETUYECKH MTPECKA3al HECTAlMOHAPHOCTh Beenennoii?

40. KakoBo coaeprkanue hopmyisl Xab6ma?

41. Kaxue BbIBOJBI CIEAYIOT U3 aHaIM3a (PaKTa HATMUUS PETUKTOBOTO U3JIyuyeHUs?

42. Ob6nanaet iiu BeeneHHas HEKUM LIEHTPOM?

43. Tloyemy emuHOOOPa3HO paCIIMPSIIOTCS pa3indHble 001acTu BeeneHHOH?

44. Kax mpou3olen «300MapK» eMEHTapHbIX 4acTUIl?

45. Kak o0BSICHATH (akT BO300JIa1aHUs BEIIECTBA HA/l aHTUBEIIECTBOM?

46. Kak oOpa3yroTcs 3Be3/b17

47. KakoB UCTOYHUK SHEPTUH 3BE31?

48. Yto Takoe uepHas abipa’?

49. KakoBo coaepaHue aHTPOITHOTO MPUHIIUITA B KOCMOJIOTUU?

50. Kakwue peBomonuu B pa3BUTUA KOCMOJIOTHYECKOTO 3HAHHS BaM U3BECTHBI?

51. Kaxosa cnennduka xumun?

52. KaxoB riaBHBINA KpUTEpU HAYYHOCTH XUMUYECKOTO 3HAHUS?

53. Kakwue THITbI XUMUYIECKUX CBS3CH BaM M3BECTHBI?

54. UYrto Takoe XUMHUYECKasi pEaKTUBHOCTb BELIECTB?

55. KakoBa Teopernueckasi OCHOBa HEKJIACCUYECKON XUMHH?

56. KakoBbl criocoObl U3MEPEHUs! BPEMEHH B T'€0JIOTUN?

57. KakoBo ctpoenue sapa 3emiun?

58. KakoBo cTpoeHne MaHTHH 3eMiun?

59. Yro takoe nurocdepa?

60. KakoBo copeprkaHue KOHUENIMN HENTyHU3Ma?

61. KakoBo cojiepkaHue KOHIICTIIHH ITyTOHH3MA?

62. KakoBo cozep:kaHue KOHLUENIMH IT100aIbHOM YBOIIOIUH 3eMiIn?

63. Kak mpoucxoauT XUMHKO-TUTOTHOCTHAS AuQdepeHIInaIis BenecTna?

64. KakoBbl 3Tarbl ria00aibHOM 3BOTIONUN 3eMITH?

65. KaxoBsl 3koj0THUeCcKHe QYHKITMH TUTOCHEPHI?

66. Kakosa cnenuduka reorpaduueckoir 000m0uku 3emin?

67. Kax mpoucxoamio CTaHOBJICHUE KU3HU Ha 3emie?

68. KaxoBa cnenuduka »*HuBoro?

69. KakxoBbI OCHOBHBIE ATAITbl OMOJIOTHYECKON IBOJTIOIMH Ha 3emiie?

70. Kaxosa ctpyktypa JJTHK?

71. Kak npoucxoaut cuate3 PHK na JIHK-matpure?

72. KakoB MexaHU3M CIutaiicuHra’?

73. KakxoBbl 0COOCHHOCTH T€HETHYECKOTO Koa?

74. KakoB MexaHU3M CUHTe3a Oenka?

75. KaxoB mexanusMm perukanuu JTHK?

76. KakoB MexaHH3M 00OpaTHOW TPAaHCKPUIIIIUH?

77. KakoB mexanu3m penapanun JJHK?

78. KakoB MexaHU3M KJIOHUPOBaHUA?



79. Yro Takoe reHOM uesoBeKa?

80. Yro Takoe ren?

81. KakoBo cTpoeHne OMOJIOTHYEeCKUX KIETOK?

82. KakoB MexaHu3M 00pa30BaHUs MMOJOBBIX KJIETOK?

83. KakoB MexaHn3M 00pa30BaHUS COMATUYECKHUX KJIETOK?

84. B 4em coCTOUT OCHOBHOE CO/Iep KaHKe KOHIENNH TuddepeHInaTbHON SKCIPECCHH T€HOB?

85. KakoBo conmepxanue nepBoro 3akona Menuens?

86. KaxoBo comepkanue BTOporo 3akona Menzens?

87. KakoBo comepxaHue TpeThero 3akoHa Menjens?

88. KakoBo coneprkanue 3akoHa Xapau-BaitnOepra?

89. KakoBbI 0cOOEHHOCTH ITOBENEHUS OECIIO3BOHOYHBIX?

90. KakoBbl 0COOCHHOCTH MMOBEACHHSI TO3BOHOYHBIX ?

91. Yo nmpexacramiseT coOO0# A3bIK )KUBOTHBIX?

92. B yem 3akirodaercs rJIaBHAS UJes TapBUHU3MA?

93. KaxkoBo cojepikaHue MOMyJSIIIMOHHO—TEHETHYECKOTO TTOAX0/1a?

94. Yro Takoe knagorenes?

95. Yro Takoe 6uoreoctepa?

96. KaxoBo cojep:kaHue MPUHIIAIIA KOHBAPHAHTHOW PEAYIUIUKALNN?

97. Kakue NpUHIUIIBI COCTABIISIIOT OCHOBAHUE OMOJIOTUH KaK HayKu?

98. KakoBa 300yI0THUYeCKast XapaKTePUCTHKA YeIoBeKa?

99. KakoBbI OCHOBHBIE 3TaIlbl cTaHOBJIeHHss HOMO sapiens?

100.Yro Takoe ¢uszmnonorus’?

101.Kakum 06pazom ocyiiecTBIseTCs yupaBieHue Gu3noIorHiyecKuMu mporeccamu?

102.Kakue akTopbl ciocOOCTBYIOT COXpAaHEHHIO PabOTOCIIOCOOHOCTH YEJOBEKa Ha BBICOKOM
ypoBHE?

103.Yto Takoe 310poBbe?

104.B kakoil cTemeHW TEeHOTUI OINpeAeNseT BapHAaTHUBHOCTh IIOKa3zaTelel HHTEIJIeKTa |
AMOLIMOHAIBHOCTH?

105.Yro Takoe Hoocepa?

106.KaxoBo coxepkaHue OMOreOHOOKOCMUYECKOTO TTOAX0/1a?

107.Yro Takoe cunepreTuka’?

108.KakoBbI XapaKkTepHbIE YePThl CHHEPTETHKH?

109.KakoBa ¢ mo3unuii CHHEPreTUKU HOBas CTpaTeTusl IMOBEACHMS YeJIOBEKa, aJieKBaTHas
peanusam XXI B.?

110.KakoBo coneprkaHue MPUHITUIIA OTBETCTBEHHOCTH?

111.Yro Takoe Hayka?

112.KakoBbI 0COOEHHOCTH Pa3BUTHUSI HAYKU B AHTUYHOCTHU?

113.KakoBbI 0COOCHHOCTH Pa3BUTHS HAYKH B CPETHUEC BeKa?

114.KaxoBbl ocoOeHHOCTH pa3BUTHs Hayku B HoBoe Bpemst?

115.KakoBbI 0COOCHHOCTH Pa3BUTHS HAYKH B HAIIU JTHU?

116.KakoBo cojiepkaHe KOHIICTIIIUN HAYYHBIX PEBOJFOIIHIA?

Marepunajbl IPOMEKYTOYHOTO0 KOHTPOJISA: TECTOBBIE 3a/IaHHS.

1.CpaBeyiMBO B MEXaHMUECKOU U 3JIEKTPOMArHUTHOM KapTUHE MHUpa:
1) nepeMenieHNE CO CBEPXCBETOBON CKOPOCTHIO HEBO3MOKHO;
2) nBUKYyIIlee TeIo ASHCTBYET Ha IBUKUMOE, a BCTPEUHOTO MPOTUBOJICUCTBUS HET;
3) 3Has MPUYMHY MOKHO TOYHO U OJTHO3HAYHO PACCUUTATh €€ CJIC/ICTBHE;
4) nr060e ABMKEHHE CBOJUTCS K MEPEMEIEHUIO YaCTHII.
2.YCTaHOBHUTE COOTBETCTBHE MEXIY OIPEACIICHHEM METOJIa HAy4YHOT'O IO3HAHUS W CaMUM
METOJIOM:
1) onpeneneHne KOJWYSCTBEHHON 3HAYUMOCTH CBOWMCTB, CTOPOH  H3Yy4aeMOro OOBEKTa WIIN
SABJICHHUA C TIOMOIIBIO CIICNUAJIBHBIX TCXHNYCCKUX yCTpOfICTB;



2) aKTUBHOE IIeJICHANpaBJIeHHOE, CTPOr0 KOHTPOJUPYEMOE BO3ZEHCTBHE Ha OOBEKT
(9KCIIEpUMEHT, U3MEPEHUE);

3. JIns ecTeCTBEHHBIX HayK XapaKTEPHO:

1) cTporo 00bEKTUBHOE 00BICHEHUE IEHCTBUTEIIBHOCTH;

2) MHAMBUAYAIbHOE TIOHUMaHUE MHPA;

3) packpeITHE Lieel, HAMEPEHUI YeJI0BEKa;

4) HCTOJIKOBAHKE SIBJICHHIA.

4.PacnionouTe MpeCcTaBICHUs O MaTePUH B MOPSAIKE UX BOSHUKHOBCHHS:

1) cymectByrOT 2 hopMbI MaTepru, 00JIaAA0IIHNE TIPOTHBOMOIOKHBIMU CBOMCTBAMHU — BEIICCTBO
U (pU3UYECKOE TOJIE;

2) 4% cTuxuii, cMelaHHBIX B OHPEIEeHHBIX TIPOIOPIHUIX;

3) Mexny Marepueir B (QopMe TIpaBUTAMOHHOIO MOJS W TEOMETPUYCCKUMH CBOWCTBAMHU
MPOCTPAHCTBA — BpPEMEHU HEBO3MOKHO IPOBECTH YETKYIO IPaHb;

5.Pacnionoxure mpeacTaBiIeHus O ABMKEHUH B TIOPSIIKE UX BO3ZHUKHOBEHUS:

1) ecTecTBEHHOE M HACHUIIbCTBEHHOE;

2) MHOXECTBO ()OPM JBHKCHUS;

3) MeXaHHYECKOE.

6.1lHBapHaHTHOCTD:

1) HeliTpanusm;

2) cUMMeTpus;

3) acumMMmeTpus;

4) SKBUBAJICHTHOCTb.

7.Apucrotens ckazan «[Ipupoja He TEPIUT MyCTOTHI», ITO O3HAYAET:

1) mycTOro NpoCTpaHCTBa HE CYLICCTBYET;

2) MaTepusi pAaBHOMEPHO PaCIoyiaraeTcs B MPOCTPAHCTRE,

3) 3amoyHATh MYCTOTHI 3HAHMUS,

4) BIYMYHBO OTHOCHTCS K IPHPOJIC.

8.YBenuueHne KOHIICHTPALMU PEarupylomuX BEIIECTB MPHBOIAUT K YBEIWYCHHIO CKOPOCTH
XUMHUYECKON peakluH, MOCKOIbKY:

1) moHMKaeTCs SHEPreTUUECKUI Oapbep peakiui;

2) yBENUYMBACTCS YUCIIO aKTUBHBIX MOJICKYIT;

3) BbIIIIE BEPOSTHOCTh CTOJIKHOBEHHSI PEareHTOB;

4) pacTer CKOPOCTb JIBUIKCHHUS MOJICKYIL.

9.YcTaHOBHTE COOTBETCTBHE MEX/Ty YPOBHEM OpPTraHU3AIMH KUBOH MaTEPUN M XapaKTEPUCTHKON
MPUCYLIEH eMY:

1) momynsuus; AJIEMEHTAapHAs CTPYKTYpHask €AUHUIA KU3HU;
2) BUI; JJIEMEHTApHAs €JUHHUILIA BOJIIOLINH;
3) kierka; €IMHUIIA CUCTEMATUKH KUBBIX CYIIECTB.

10.Monexyna JIHK conepxur ydactok u3 90 HyKJIEOTHIOB, KOTOPBIM KOIUPYET NEPBUYHYIO
CTPYKTYpy Oenka. UWCIIO aMUHOKHCIIOT, BXOISIINX B COCTaB Oenka, KOTOPBIA MHUMPYETCs] dTHUM
yuactkoM JIHK, paBHo:

1) 30;

2) 90;

3) 270;

4) 49.

11.bprtanckas SHIUKIIONEANS TOSCHAET IeTEPMUHN3M cTpokamu Omapa Xaitsima

1) Cymum cuuTaii TOJIBKO IyX BE3JCCYLIHA, YyXKIbIi BCIKHX BEIICCTBECHHBIX NIEPEMEH;

2) Vx 1 — s 3aps TBOpeHbs 3anucana To, 4To npouteT nmociaeannii. CyaHbIi 1eHb,

3) Sn, MmynperoM npeuIoKeHHbBIH TPUMH, U3 PYK JKe Jiypaka He IPHHUMai Oanb3ama;

4) B 3TOM MHpE HE BBIPACTET TPaB/Ibl MOOET, CIPaBEUIMBOCTh HE MPABHIa MHPOM BOBEK.

12.MonekynspHO — KHHETHYECKasl TEOpUs IO3BOJISIET PACCUUTATD:

1) BEepOSATHOCTH TOTO, YTO MOJICKYJIa IMEET TaKyl0 CKOPOCTD;

2) cpelHHe 3HAYCHUS BEJMYMH, XapaKTePU3YIOIINX KOJUIGKTUB MOJICKYJT T'a3a;



3) ckopocTh 1000 3aJaHHOI MOJIEKYJIBI I'a3a;
4) OTKJIOHEHHE CKOPOCTH JaHHOI MOJICKYJIbI B IaHHBIII MOMEHT BPEMEHHU OT CPEIHEH.
13.ATpuOyTHI 3BOJIOIINH:
1) caMOIpOU3BOILHOCTS;
2) HEOOPaTHMOCTB;
3) 00paTUMOCTb;
4) HanpaBJICHHOCTb.
14.B XMMHUECKOM MpPEBpaILEHUN MOJIEKYJIa:
1) He U3MEHseT CBOM COCTaB;
2) HE U3MEHSET JIEKTPOHHYIO CTPYKTYPY;
3) He coxpaHseTcs,
4) coXpaHSIOT CBOIO MHIMBUYaJIbHOCTb.
15.Ykaxxute TOJIOKEHUSI, KOTOPhIE COOTBETCTBYIOT HEHACIEICTBEHHOW (MOIU(DHUKAIIMOHHOM)
W3MEHUYUBOCTHU:
1) bopmupoBaHHe H3MEHEHHI COMPOBOXKIACTCS U3MEHEHHEM IeHOTHIIA,
2) W3MEHCHUS MEePEAAlTCs [0 HACIICCTBY;
3) M3MeHEeHHs HOCST IPUCTIOCOOUTEIBHBIN XapaKTep;
4) cTerneHb BBIPAKEHHOCTH M3MEHEHUI B (DEHOTHIIEC 3aBUCHT OT CHJIBI M MPOJODKHUTEIbHOCTH
(bakTOpOB, UX BHI3BIBAIOIIMX.
16.Jloka3arenbcTBaMU TOTO, YTO MIPEICTABUTENH PA3HBIX UEIOBEYECKUX PAC OTHOCATCS K OJJHOMY
U TOMY e OMOJIOTMUYECKOMY BHy Y€IOBEeK pa3yMHbIii (HOMO sapiens) sBisiroTes:
1) opraHM30BaHHOCTbH B BHICOKOPA3BUTYIO COLUAIBHYIO CTPYKTYPY — Y€JIOBEYECKOE OOIIECTBO;
2) eaMHCTBO (PEHOTHUIIA IPEICTABUTEIICH BCEX pac;
3) OAMH M TOT K€ XPOMOCOMHBIN HAOOD;
4) nprcIocoOIEHYECKHI XapaKTep OTINYUTEIbHBIX IPU3HAKOB JUIS MTPEACTABUTENCH KaXKI0N 13
pac.
17.CxopocTtsb cBeta:
1) He 3aBHCHUT OT HAIIPABJICHUS BIKCHUSI CUCTEMbI OTCUETA;
2) 3aBUCHUT OT aOCOJIFOTHOTO 3HAYCHHSI CKOPOCTH JIBIJKCHHUS CHCTEMBbI OTCUETA,
3) 3aBHCHUT OT HANpPAaBJICHUS, HO HE 3aBUCHT OT «V» CHCTEMbI OTCUETA,
4) He 3aBUCHUT OT «V» CHCTEMBI OTCYETA.
18.0cuoBy OTO:
1) ¢ «consty B obyacTsx, r/ie rPaBUTALMOHHBIMHU CHJIAMH MOXHO NPEHEOpeUb;
2) «my He SKBUBaJIeHTHA E B HEMHEPHIMAIBHBIX CHCTEMaX OTCUETa;
3) const B mOOBIX CHCTEMAX OTCUETA;
4) Bce (pu3MUECKHE MPOIECCHI MPOTEKAIOT OJIMHAKOBBIM 00Pa30M B JIFOOBIX CUCTEMAaX OTCYETA.
19.9xocucrema:
1) COBOKYITHOCTh OPTaHU3MOB ¥ HEOPIraHUYECKUX KOMIIOHEHTOB OKPYKAIOIIEH CPeibl, B KOTOPOi
MOJKET OCYILECTBIATHCS KPYTOBOPOT BEIIECTB;
2) OpraHU3alMOHHAS TPYINa B3aMMOCBA3aHHBIX MOMYJISAIUA, PACTEHHI, )KUBOTHBIX, TPUOOB U
MHUKPOOPTIaHU3MOB, KHUBYIIHX B OJTHUX U TEX K€ YCIOBUSIX;
3) coBOKYMHOCTH (PAKTOPOB CPeJibl, B Mpe/eiiax KOTOPOH BO3MOXKHO CYIIECTBOBAaHHE BU/IA;
4) KOMIUIEKC TPUPOAHBIX TEN W SIBICHUH, C KOTOPBIMH OpPraHW3M HaXOIHUTCS B TECHOH
B3alMOCBSI3H.
20.I'a30Bast hyHKIIHS )KUBOTO BellecTBa B Oocgepe 00yciaoBiIeHa CIIOCOOHOCTHIO OPTaHU3MOB:
1) HakarmIMBaTh Pa3IMYHbIC BEIICCTRA,
2) OCYILECTBIISITH CJIOXHBIC IPEBPAIICHHSI BEIIECTB B )KUBBIX TEJaX;
3) moryomaTh U BBIACIATH KACIOPO/I M YIIIEKHCIIBIN ra3?
4) BBIICNATH XUMHYECKUE BEIIECTBA.
21.I'paBUTallMOHHOE B3aUMOJICHCTBHE:
1) nepenocurcs poroHamu;
2) He JEeWCTBYET B MAKPOMHUPE;
3) CBOICTBEHHO BCEM MaTepPHAIBHBIM O0bEKTaM;



4) sBJISIETCS OMPEACIIAIONINM B METaMHPE.
22.BepHo nu:
1) Hab0IcCHHE BOJTHOBBIX CBOMCTB JIC/IACT HEBO3MOYKHBIM MCCJIEIOBAHNE €r0 KOPITYCKYISPHBIX
CBOMCTB;
2) HaOJII0IcHHE KOPITYCKYJISIPHBIX CBOMCTB JIejaeT HEBO3MOXKHBIM HCCIICIOBAHHE €r0 BOJTHOBBIX
CBOICTB;
3) HabrOIeHHE BOJIHOBBIX CBOWCTB JIEJIA€T HEHYXKHBIM HCCIIEIOBAHUE €r0 KOPIYCKYJISPHBIX
CBOICTB;
4) HabrOeHUEe KOPIYCKY/ISAPHBIX CBOMCTB JelaeT HEHYKHBIM HCCICIOBAHHE €r0 BOJIHOBBIX
CBOMCTB.
23.OyHIaMEHTAIBPHOE B3aWMOJCHCTBHE 110 BEJIMYMHE OTHOCHUTEIBHOM HMHTEHCHUBHOCTH (OT
OoJibIlIel K MEHBIIICH) pacnojiaraeTcsi B CJICIYIOLIEM MOPSIIKE:
1) cunpHOE, SNEKTPOMArHUTHOE, c1aboe, TPaBUTAIIMOHHOE;
2) TpaBUTAIMOHHOE, JIEKTPOMArHUTHOE, cIaboe, CUIIbHOE;
3) cnaboe, TpaBUTAIIMOHHOE, CHIIBHOE, AJICKTPOMAarHUTHOE;
4) 5NIeKTPOMarHuTHOE, TPaBUTAIMOHHOE, CUIILHOE, c1aboe..
24.YcTaHOBUTE COOTBETCTBUE MEXKIY CTPYKTYpHBIM YpOBHEM BceneHHOM W OCHOBHBIMU
3aKOHOMEPHOCTSIMU JIBIDKCHUSI 00BEKTOB B HEM:

1) meramup; 3akoHOMepHOcTH CTO u OTO;
2) MaKpoMup; 3aKOHBI KJIACCHUECKOM MEXaHUKH U 3JIEKTPOIUHAMUKH;
3)MuUKpoMHp; 3aKOHBI KBAHTOBOW MEXAHUKH U IJIEKTPOJAUHAMUKH.

25.VKaxuTe XapaKTEepPUCTUKHU 3JIEMEHTAPHbIX YaCTHUIL:
1) Macca okosi, CIMH, CTPAaHHOCTb, SHTAJIbIINSA, LIBET;
2) mMacca, 3apsji, KBaHTOBOE YMCJI0, BAJIGHTHOCTh, apOMaT;
3) BpeMs JKU3HU, SHTPONHUS, 3apsi]l, LIBET, MOMEHT UMITYJIbCA;
4) macca, 3apsJi, ClIMH, BpeMs )KU3HHU, BHYTPEHHUE KBAHTOBBIE YHCIIA.
26.Aromusm JleBkunma — JlemokpuTa ObU1 OCHOBaH Ha HJIee:
1) B ABM>KEHUH aTOMOB IPUCYTCTBYIOT JIEMEHTHI CITy4allHOCTH;
2) Bce COCTOUT U3 MeNNbYalIINX, HEIETMMbIX YaCTHUI] — ATOMOB, KOTOpPbIe OECIIOPSIOUHO IBUXKYTCS
B IIyCTOTE;
3) mpu COEQMHEHUMH aTOMOB TeJla BO3HUKAIOT, HEKOTOPOE BpeMs CYLIECTBYIOT, a 3aTeM
pa3pylIatoTcsi, BHOBb PacChINasCh HA aTOMBI;
4) Bce COCTOUT M3 HEACTUMBIX U Je(POPMUPYEMBIX KOPITYCKYII, KOTOPBIE TUIOTHO MPUJIETAIOT IPYT
K IPYTY, HE OCTaBJIsAs MECTA JJIsl IIyCTOTHI.
27.0OcHOBHas MPUYMHA TAPHUKOBOTO AP PeKTa — 3T0:
1) yBenmueHue B arMocdepe KOHUEHTPAlMU COEAMHEHUH, IOIJIOMAIIUX HH(ppaKpacHoe
U3ITyYEHHUE;
2) BbIpyOKa JIECOB;
3) u3MeHeHue HaNpsHKEHWS! IBUYKEHUS M MHTEHCUBHOCTH OKEAHUYECKUX TEUECHUI;
4) TeroBbIAETICHUS MPOMBIIIIEHHBIX TPEIIPUITUHN.

Bonpocsl 1J11 NOATOTOBKH K 3a4eTy.
EcrecTBeHHOHayuHast U TyMaHUTapHAasi KyJIbTYpPBI.
Hayunblif MeTo/1, HayKa U €€ poJib B AKHU3HU OOIIECTBA.
AHTHYHas KapTHUHA MUPA.

['enmuonienTpuaeckas cucrema mupa KonepHuka.
3akonsl Kemepa.

Knaccuueckas mexannka HprotoHa.

XapakTepHbIe YepThl MEXAaHUUECKOU KapTHUHBI MUPA.
DNeKTpOMarHuTHas KapTHHA MUPA.

. Konnenmuu nanbHOACHCTBUS U OJIM3KOICHCTBUS.

lO CTpyKTypHBIE YPOBHU OpPTaHU3AIIUN MaTEPHUH.

11. 4 Buna ¢pyHIaMEHTAIBHBIX B3aUMOICHCTBUI.

CoNoak~wNE



12. DnemeHTapHBIC YACTHIIHI.

13. CnenuanbHast TEOPHsI OTHOCUTEIBHOCTH A. DHUHIITEHHA.
14. OO6mas Teopusi OTHOCUTEIHHOCTH.

15. T'unore3a KBaHTOB.

16. IlpuHIMIIBI KBAHTOBON MEXAaHHKHU.

17. YpoBHM XMMHYECKOIO 3HAHUS.

18. Yuyenwue o cocrase BelecTBa.

19. 3akoH KpaTHBIX OTHOILICHUIA.

20. 3akon ABorajpo.

21. TlpuHMn Bo3pacTaHUs SHTPOIUU.

22. Ctpoenue 3emin.

23. MonexyssipHbId yPOBEHb OPraHU3AIMH KHBOTO
24. Teopus 3BOJIIOLIMU OPTraHUYECKOTO MUPA.

25. T'umore3bl MPOUCXOXKICHUS KU3HH.

26. OCHOBHBIE TOJIOKEHUS TEOPUU IBOJIOLIUU.

27. HykiieMHOBbIE KHCIOTHI M TEHETUYECKUIA KOI.
28. YenoBek- (heHOMEH IIPUPO/IBI.

29. Buocdepa.

30. ®opmupoBaHUE HOOCHEPHI.

31. TlpeomoneHnEe YKOJIOTHUECKON KaTacTPOPBHI.

7. quﬁﬂo-MeTouuquKoe H MaTEPHAIIBbHO-TEXHHYECCKOEC o0ecneuyeHue AUCHHUIIIIMHBI

7.1. YueOHas iuTeparypa:
OcHoBHas:

1. Topenos A.A. Konuenuuu coBpemMeHHoro ectrectBo3Hanus: Kypc nexuuit. M., Lentp, 2007
—208 c.

2. TI'pymesunxkas T.I'., Canoxun A.Il. Konnenuun coBpeMeHHOT0 €cTeCTBO3HAHUA: YueOHOoe
rocobue. — M.: Brrcmias mkoia, 2007. — 383 c.

3. Hanwunosa B.C., KoxxeBuukoB H.H. OcHOBHBIE KOHIIENIIMH COBPEMEHHOTO €CTECTBO3HAHUS:
VYuebH. mocobue nist By30B.-M.:AcniekT [Ipecc, 2007. —256 c.

4. Jlyonumesa T.f., Ilurape A.IO. CoBpemeHHOe ecTecTBO3HaHME. Y4. Mmocobue.-M.
«Mapxketunr», 2007. — 160 c.

5. Kapnenkos C.X. KoHuemniuu coBpeMeHHOT0 ecTeCTBO3HaHuUs: Y ueOHUK.-M. Briciias mkomna.
2007. - 334 c.

6. Kmunk H.IO. Kpartkuit koncnexr nekuuit no KCE.- kadenpa cOBpeMEHHOr0 eCTeCTBO3HAHUS
CII6 UHX3OKOH ( punman B r.Yebokcapsr), 2009.

7. Koncnexkrt nekuwuii mo KCE. — Coct. Peckas H.B.- CI16: Ansda. 2008.-160 c.

8. Konuenmmu coBpemenHoro ecrectBozHanus. - Ilox pex. B.H.JlaBpunenko.: M.IOHUTH,
2008.- 303 c.

9. KoHmenmuu COBpeMEHHOT0 €CTeCTBO3HAHUS.: YaeOHUK Jiis By30B 1o pea.C.M.CampIruHa. -
Pocros-u-/1.: ®enukc, 2008, 2003.-576 c.

10. Jlumogsko I1.0. IIpakTukym 1o ecrectBo3Hanuto — PoctoB-ua-Jlony/ ®enukc. 2008.- 320 c.

11. Jlocwk B.A. OcHOBBI COBpeMeHHOT0 ecTecTBO3HaHUs. Y4. mocodue. M., UHOPA, 2007. — 192
c.

12. MacnennukoBa U.C., JIpi6boB A.M., [lanomnuukoBa T.A. KoHmenuuu cOBpeMEHHOTO
ecrectBo3Hanus. - CI16, CIToI'MIDY. 2008.-283 c.

13. Haiineim B.M. Konnenmuu coBpeMeHHOTo ectecTBo3HaHus. M.:Briciias mkona, 2009.

14. PyzaBun [I'.W. Konnenuuu CcoOBpeMEHHOIO €CTECTBO3HAHMS: YUYEOHHMK MJii BY30B.-
M.:IOHUTNU,2009.-287 c.

15. Topocsu B.I'. Konnenmuu coBpemenHoro ecrectBo3Hanus. M.:Beicmas mkomna, 2009.- 208

16.



0) JlomoiHUTEIbLHAS

1. Kanne B.A. «KoHIenmuu COBpeMEHHOTO €CTECTBO3HAHUSY. YueOHUK o pen. A.B. Jlepsruna.

Mocksa. «JIorocy, 2003r.

2. Haiigpimm B.M. Hayunas peBomtonusi u OHOJOTHMYECKOE TO3HaHHE: (UI0copCKo-

MeTooJiorndecknii aHanm3. M.,1987.
3. Apucrotens. Meradusuka //Cou.:M.,1976.

4. Kmuddopa B. O npocrpancTBenHoit Teopun matepun. M.,1979.

5. A.Diiamrreiin, JI.Mudensn. DBomronust puzuku. M.,1965.

6. Bepnanckuit B.1. XXuoe BemniectBo B 6mocdepe». M. Hayka,1999.

7. KapnenkoB C.X. «CoBpeMeHHOr0 ecrecTBo3Hanue». M..: Akagemuueckuil npoekr,2003.

7.2. UnTEpHET-pecypchl

HasBanmue pecypca

Ccepuika/noctyn

OnekTpoHHass OubOIMoTeKa oHjaiH «EamHOE OKHO K
00pa3oBaTeIbLHBIM PECYpPCam»

http://window.edu.ru

«O0pazoBarenpHbIil pecypc Poccum»

http://school-collection.edu.ru

denepanbHbI o0pazoBaTeIbHBIN opTat:
YUPEXKIEHUS, NpOrpamMmbl, CTaHIapTbl, BY3bl, TecTsl
EI'D, TTA

http://www.edu.ru

denepanbHbI LIEHTP MH(}OPMaLIOHHO-
oOpazoBatenbHbIX pecypcoB (OIIMOP)

http://fcior.edu.ru

Pycckas BupTyanbHas 6ubanorexa

http://rvb.ru

ExenenenpHuk Hayku u oOpazoBanusi lOra Poccuu
«AKaneMus

http://old.rsue.ru/Academy/Archives/
Index.htm

Hayunas anekrponnas 6ubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp

OnekTpoHHO-Onbroreynas cucremMa IPRbooks

http://www.iprbookshop.ru

DNEeKTPOHHO-CIIPAaBOYHAsI CHCTEMa JIOKYMEHTOB B
ctepe oopazoBanus «MHGOpMUO»

http://www.informio.ru

WNudopmanronHo-npaBoBas cucrema «I apant»

CereBas Bepcus, IOCTyIHa CO BCEX
KOMITHIOTEPOB B KOPIOPATUBHOU CETH
Nuarl’y

OneKkTpoHHO0-01OIMoTeyHast cucrema «HOpaiit»

https://www.biblio-online.ru

7.3. TIporpaMmmHoOe oGecnieueHue

Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
AnTusupycnoe I10 Kaspersky endpoint security
CnpaBoyHo-nipaBoBas cucteMa “T'apant”

U":b.‘-*’!\’!—‘

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

6 Onepanunonnas cucrema Microsoft Windows XP Professional.
7. Taket nmpuknamabix nmporpamm Microsoft Office 2003 Professional.

8. Ilporpammuslii npoaykT «AHTHBHpYC Kacnepckoro».

9. Ilporpammusrii mpoaykT FineReader 7.0 Professional Edition.

10. ITporpammuslii npoaykt MATLAB 6.

7.4. MaTepuabHO-TeXHH4YeCKOe o0ecnieyeHune

3aHATHS TPOBOAATCA B ayauTopusax Ha 30 mocamoyHbIX MecT. B OTBeAEHHBIX I 3aHATHI
aAyUTOPUSX UMEIOTCS yueOHBIC JOCKH JUTsl TPEOYyEeMBIX BU3YaU3allUid N3llaraeMoi nHpopMaIium.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

Aynuropust Ne 303.

386132, Pecnybnuka WHrymerus, r.0. ropoj
Hazpanb, r.Hazpanb, Tep. I'amyp3ueBckuit
aJMUHUCTPATUBHBIN OKpPYT, yi. MarucrpanpHas, 1.
39«a» Aya. Ne303.

[Tnomane 71. 6M2

Crnenuanm3upoBaHHas ydeOHas MeOemb
JUIsE  OOydYaloIIUXCS U TPerojaaBareds;
TEXHUYECKHE cpeacTna oOyueHus
(koMIBIOTEpHAS TEXHUKA, JIOCKa,
MYJIBTUMEAUITHOE o0opynoBaHue:
WHTEPAKTHBHAS JJOCKA, TIPOEKTOP); TOCTYH K
MH(OPMAaLIOHHO-TEIIEKOMM YHUKAI[THOHHOM

cetu MHTepHeT; y4eOHO-METOAMYECKHE

MaTepHallbl.
Jlnsa npaktudeckux 3aHatuid. Ayauropus Ne 104 Crnenuanu3upoBaHHass yueOHas MeOenb
386132, Pecnybnamka HWHrymerus, r.0. TOpoAa|yisi OOydalIIMXCS W IPENoJaBaTelis;
Hazpanp, r1.Haszpamp, Tep. ['amyp3ueBckuii|TeXHHUECKHE CpelCTBa 00y4YeHUs (HOYTOYK,
aJIMUHUCTPATUBHBIM OKpYT, yi. MarucrtpanbHas, 1.|10CKa); obecreyeH JOCTYI K

39«a» Aya. Nel04

MH(POPMALMOHHO-TEIEKOMMYHUKAITHOHHON

IImomane 36,3M2 cetu MHTepHeT;, y4eOHO-METOIUYECKUE
MaTepHuabl.
st caMoCTOSITeNTbHOM paboThl OoOydJaromuxcs.| pabodywe Mecta JUISl  OOyYaromuxcs,

Aynutopus Ne 116

386132, Pecnybnmuka Wurymerus, r.0. TOpOJ
Haspans, r.Haspawp, Tep. I'amyp3ueBckuit
aZMMHHMCTPATUBHBIA OKpPYT, yJ. MarucrpanbHas, A.
39«a» Aya. Nel16.

ITnomane 36,2 M2

TEXHUUYECKUE Cpe/icTBa oOyueHus: (HOyTOyK,
J0cKa), 1ocTyn K cetu VHTepHeT, yyeOHO-
METOAMYECKHE MaTepUabl, SJIEKTPOHHBIC
00pa3oBaTeNbHBIE PECYPCHI.




Pabouas mporpamMma aucuuiuiiHbl KOHIENIMY COBPEMEHHOTO €CTECTBO3HAHUSI COCTABJICHA B
cootBercTBUU C TpeboBanusmu PI'OC BO mo HampaBinenuto moarotoBku 03.03.02 dwusmka,
YTBEP)KICHHOTO MTPUKa30M MUHUCTEPCTBA HAYKH U BBICIIEro oOpazoBanus Poccuiickoit @eneparuu
ot «07» asrycta 2020 r. Ne 891, ¢ yuerom npumepnou npoepammul yueorou oucyuniunst u3 IIOOTIT
(npu Hanuuuu)

[TporpamMmmy cocTaBuIu:

1. Taiitykuesa 3apura Xa3upoBHa,qoueHT Kadenapsl «Puznka» Uarl'yY
(®.1N.0., 10IKHOCTB)

[Iporpamma ono6pena Ha 3aceganuu Kadenpol «PusznKa»
ITporokon Ne_11 ot «_ 27 »__ 04 2026 rona

[IporpaMmma  ox00peHa  Y4eOHO-METOAMYECKOH  KOMHCCHEH  (PH3MKO-MAaTeMaTHYECKOIO
¢akynprera
[Tporokonm Ne_ 6 or «28 »__ 04 2026 rona




CBegeHUA 0 NepeyTBepPXKAEHUM NPOrpamMmmbl Ha ouepeaHo yuebHbIl rog, U perucTpaLMum UsmeHeHuii

YuyebHbIn PeweHune Kadeqpbl BHeceHHble U3MeHeHunA Mognuco 3as.
rog, (Ne npoTokona, gata) Kadenpoit










