MHUHUCTEPCTBO OBPA3OBAHHS U HAYKH POCCUMCKOM ®EJIEPALIMU
@eziepanbHOE rocy1apcTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICLLIET0 00pazoBaHMsI
«MarsuToropckuii rocy1apcTBeHHbIH TexHuyeckuit yauepcuteT um. I'. M. Hocosa»

ACKOH
ORI R
‘*v‘kov\;‘ mlnu.,orfﬁl' %
Ty €
\‘c@‘oa 4+

PABOYASA ITPOTPAMMA TUCHHUITJIMHBI

KOHUEINIMWHA COBPEMEHHOI'O ECTECTBO3HAHMUS

HanpaBnenue noarotoBku
38.03.04 I'ocy1apCcTBEHHOE M MYHHUIUIIATBHOE YIIPABICHUE
VYpoBeHb BbIcIIero o0pa3oBaHus — OakagaBpuar

[IporpamMmma nmoAroTOBKH — aKaJieMH4eckuii OakaiaBpuar

®opma oOyueHus

3a04Hast
Wucturyr EctecTBO3HAHMS U CTaHJapTU3ALUU
Kadenpa XUMHH

Kype 1

Marnuroropck, 2017



Pabouas nporpamma cocrasiena Ha ocHoBe ®I'OC BO 1o nanpasienuio 38.03.04

['ocynapcTBeHHOE M MyHUIIMITATIBHOE YIIPABICHHE, YTBEPXKACHHOrO pukazom MOuH P® or
10.12. 2014r. No 1567

Pabouas mporpaMma paccMoTpeHa M 0J00peHa Ha 3aceaHud  Kadeapbl XUMHH
«18» centsabpss 2017 r., mpotokonx Ne 1.

3as. Kaq)eﬂpoﬁ_/zﬂ //{9/’ / H.JL. Mensiauk/

Pabouas mporpamma ono0peHa METOIHYECKOH KOMHUCCHEH HMHCTHTYTa €CTECTBO3HAHHS H
cranjaprusanuu «25» centsadps 2017 r., mporokon Ne 1.

INpencenarens /7 / 1.IO. Me3un/

CornacoBaHo:

3aB. kadeapoii

["'ocynapcrBeHHOr0

MYHHIHMIIAIBHOTO YIIPaBICHUS ‘ 4

Y yIIPaBJICHUS IEPCOHATIOM A i / H. P. banbinckast/

——

PaGouas nmporpamma cocraBiieHa:

JAOLCHT Ka(beﬂpbl XHMHH, K.II.H. %)

— / O.B. Epmosa

Perensenr:
JloueHT kadeapbl NpUKIATHOMI
U teopernueckoii Gpu3nKu @}?’ 7'~ /B.A. Jlo3opos




JIncr perncrpanuy H3MeHEHHH H 10NOJTHEeHHH

P [T

Jlata.
Ne Paznen Kparkoe conepxanne Ne mportokona [Toanwuce 3as.
/I | IpOrpaMMBI HM3MEHEHHs!/ IOTOTHEHHS 3acelaHus kadenpoit
Kadenpsr
1 Pasnen 8 Axtyam3anus ydye6Ho-MeToaudeckoro u | 22.10.2018 r.
HH(POPMALIMOHHOTO 00eCTIeYeHUS ITpoToxon No2 7
JUCITATLTHHBI ,’LA Y ]
2 | Pasgen 8 AxTtyami3anus yaeOHo-meroaudeckoro | 15.10.2019 r.
“H(POPMAIIMOHHOTO 00ECTIEIeHUS ITpoToxom No2 ,% #/ /it ZQ
JTACIIUTLTHHEI
3 | Pa3men9 AKTyanu3amus MaTepuaIbHO- 15.10.2019 r.

TEXHHYECKOT0 00eCIIeYeHHs! TUCIIATLTHHEL

[Tporoxomn Ne2

Aireed). |




1. {esiu 0cBOEHUSA TUCIUTIIUHBI

HeasasMu  ocBoeHUsT JUCHUIUIMHBI «KOHLENUHMH COBPEMEHHOTO €CTECTBO3HAHMS»
SABJISIETCSL:
- (QopmupoBaHuEe y CTYJIEHTOB TPEACTABICHUH 00 YHHBEPCATBHBIX METOAAX W 3aKOHAaX
COBPEMEHHOI'0 €CTECTBO3HAHMUSI, KAK HEOTHEMIIEMOT0 KOMIIOHEHTA €IMHOM KYJIbTYpPHI;
- (opMupoBaHHE TPEICTABICHUN O €CTECTBEHHOHAYYHOH KapTHHE MHUpA, Kak TJI00aIbHOM
MOJIEJIH TPUPOIbI, OTPAKAIOLIEH 1IETOCTHOCTh U MHOTOOOpa3ue MHpa;
- OCO3HaHHWE TMPOOJIEM SKOJIOTHH W OOIIEeCTBA B HX CBSI3U C OCHOBHBIMH KOHIICTIIIHSIMH
€CTECTBO3HAHMSL.

2. MecTOo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl MOATOTOBKH
O0akajaBpa

Juctumumna b1.5.24 «KoHnenmun coBpeMEHHOTO €CTECTBO3HAHUS BXOIUT B 0a30BYIO
yacTh 0s0ka | OCHOBHOM 00pa30BaTeIbHON MPOTrPAMMBI.

Hnst  w3ydeHus  JUCHMIUIMHBI ~ HEOOXOIUMBI  3HAHMS, YMEHHS W  BJIAJICHUS,
c(hOpMUpOBaHHBIE B pe3yabTaTe MOJNyYEHHUs CpeaHero (mojHoro) oOlmiero oOpa3oBaHUS IO
JUCIAIIMHAM «XUMUSY, «DPHu3nKay, « bHororusy.

3HaHUS W yMEHHUS OOy4arouuxcs, MOJy4YeHHbIC MPU H3YUYEHUU JaHHOW IUCIMILTUHBI
OynyT HEOOXOIMMBI UM B KAadyeCTBE METOJIOJIOTHYECKON TPEANOChUIKH JIJIi  OCBOCHUS
CIIEYIOIIUX AUCUHUIUINH: COIIMOTIOTUH, Priiocodun, 6€30MacHOCTH KUIHEACITETbHOCTH.

3 Komnerennuu odOy4yawierocsi, ¢GopMupyemble B pe3yJibTaTe OCBOCHUS

AUCUMILUINHBI M IIJIAHUPYeMble pPe3yJIbTaThl 00y4eHHs

B pesynbrare ocBoeHus aucuuiuiiHbl «KOHILENMIMK COBPEMEHHOTO €CTECTBO3HAHUS»
oOyyaromuiics 10JkeH 001aaTh CIeyone KOMIeTeHIIUeH:

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs
KOMITIETEHIINH

OK-7
CIIOCOOHOCTBIO K CAMOOPTaHM3AIIMN U CaMOOOPa30BaHUIO

3HaTb Ponb ectecTBo3HaHMsI B OPMUPOBAHUU IIEIOCTHOTO BUACHUS MUDPA
U JKU3HH, a TaKkKe BO3MOXKHOCTU HCIOJB30BaHUS HMH(OpMAIMM B
npoeCCHOHATLHON IEATEIEHOCTU B COBPEMEHHBIX YCIOBUAX

YMmeTh YMeTh AenaTh BBIBOABI M MPUMEHATH METOJbI MaTeMaTHYeCKON
00paboTku MHOOPMAITUH, TEOPETUIECKOTO U IKCIIEPUMEHTATHLHOTO
WCCIICTIOBAHUS JIJIS PEIICHHS YICOHBIX U MPOPECCHOHANBHBIX 3a/1a4

Bnaners HaBbixamu paGoThl ¢ HAyYHOU TUTEPAaTypOil pa3HOTO YPOBHS
(Haquo- NOMYJIIPHBIC U3AHUA, ICPUOANYCCKUC KYPHAJIbI,
MoOHOTpaduu, yaeOHUKH, CIIPABOYHUKH ).

HaBwrikaMu MCIIOIB30BaHHUS Pa3IMYHBIX €CTCCTBCHHOHAYYHBIX
MCTOAOB JIST UCCIICAOBAHUA PA3JIMIHBIX 00BEKTOB




JIEUCTBUTEILHOCTH.

CTpyKTYpHBIN 3JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00yYeHHUsI

KOMIIETEHIIUH

JTIK-1

WCTOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUIUIMH B TNPO(ecCHOHAIbHOMI

JESITEIbHOCTH

3HaTh [Ipenmer M OOBEKT OTAEIBHBIX E€CTECTBEHHBIX HayK. OCHOBHBIE
NPUHLUIBI, 3aKOHBI, IOHATHS M METOJAbl, a TaKKe OCHOBHbBIE
€CTECTBEHHOHAYYHbIE KOHIENLIUU, UX COAEPIKaHUE U B3aUMOCBSI3H.

YMmerb [IpaBuiabHO CHOPMYIHPOBATH LIETh U 33a4YH NP PEIICHUH y4eOHOM
po6JIeMBl, IPUMEHATh BCEOOIIME METO bl HAYYHOT'O MCCIIEJOBAHUS.
Mcnonb30BaTh OCHOBHbIE 3aKOHBI U IPUHLIUIIBL, UJI€U U IOHATHUS
COBPEMEHHBIX €CTECTBEHHOHAYYHbBIX JIUCLUUIUIMH IIPU aHAIU3E U
00BSICHEHUM KOHKPETHBIX MPO(heCcCHOHAIBHBIX BOIIPOCOB.

Bnagers HaBbikamMu OLIEHKH pe3yJIbTaTOB HAYYHOT'O SKCIIEPUMEHTA WIIN

HUCCICIOBaHU.

Haprikamu MCKIUCHUIIIMHAPHOTO ITPUMCHCHU A 3HAHUA ITPU
aHaJIn3¢c TeH,I[CHI_[I/II\/'I pa3BUTHA COBPECMCHHBIX €CTCCTBCHHBIX HAYK.

HapbeikamMu CICTEMHOTO HpO(I)eCCI/IOHaJIBHOI‘O MBIIIJICHU S




4. CTpyKTYpa U coJepKaHue JUCHMUIIIMHbI

OO1mmast TPYI0EMKOCTh JIUCIUILTAHBI COCTABIISET 3 3a4eTHBIX equHuIlbl, 108 akaa. 4acos:
- KOHTaKTHas paboTa —6,4 akan. yaca:

- ayauTopHas padora — 6 akaj. Jac;

- paeayauropras — 0,4 akan. gaca;

- camocTosTenbHas padbora — 97,7 akan. Jaca.

- MOJIrOTOBKA K 3auery — 3,9 akaj. yaca
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1.EcTrecTBeHHOHay4HOE 1 1 2 17,7 |CamocrosTenbHOe nzydeHue| TectupoBanue OK-7,
MO3HAHUE OKPYKAIOIIETO MUAPA y4eOHOH JTUTepaTypsl; OArOTOBKA K|BhIcTymieHne Ha ceMuHape LMK-1-
BBICTYIIJICHUIO Ha CeMUHape; 3yB
MOJATOTOBKA K  TECTHPOBAHUIO;
MOJITOTOBKA JIOKJIa/1a
2.DyH/1aMeHTaIbHbIE 1 1 2121 | 20 | CamocrosTenbHOE nuzydenue| TectupoBaHue OK-7,
HPUHIUIBI U 3aKOHBI yueOHOI IuTepaTypsl; OJArOTOBKA K|BrIcTymieHne Ha ceMuHape NNK-1-
BBICTYIIJICHHIO Ha cCeMHuHape; 3yB
MOJArOTOBKA K  TECTHPOBAHUIO;




IoAroToBKa AOKJIaga

3.ATOMHBIH YpOBEHBb CTPOCHHUS 20 |CamocrosiTesnibHOE m3yuenue| T ecTupoBanue OK-7,
MaTCpuH yueGHOl TUTepaTypsl; MOAroToBKa K |BBICTYIICHHE HA CeMHUHAape ANK-1-
BBICTYIUICHUIO Ha CEMHUHape; 3yB
MOArOTOBKA K  TECTUPOBAHMIO;
MOJATOTOBKA JTOKJIA/A .
4. KoHuenuus BO3HUKHOBEHUS 20 |CamocrosiTenbHOE uzyuenue| TectupoBaHue OK-7,
U sBoroLIMN BeeneHHOM yueOHOM IuTepaTyphl; HOArOTOBKA K|BbICTyIIIEHHE Ha ceMuHape NMNK-1-
BBICTYIUICHUIO Ha ceMHUHape; 3yB
MOJATOTOBKA K  TECTHPOBAHMIO;
MOJIFOTOBKA JIOKJIaJa.
5.buochepnbrit YpOBEHB 20 TectupoBanue OK-7,
OpTraHHU3aIlui MaTepUu AMK-1-
3yB
CamMocTosTenpHOoe U3Yy4eHUe
y4eOHOM JTUTEepaTyphl; TOJTOTOBKA K
TECTHPOBAHUIO.
6. [logroroBka Kk 3a4ery 3,9 | IloaroToBka K 3a4eTy 3auer OK-7,

OMNK-1-




3yB

HToro mo iucuunjinHe:

421

97,7

3auer




5. O0pa3oBaTesibHbIE TEXHOJIOTHHU

OCHOBHBIMU ~ OpPraHU3aLMOHHBIMU (QOpMaMH ayJUTOPHBIX Y4eOHBIX 3aHATUH 110
nucuurinae «KoHIenuu cCOBpeMEHHOT0 €CTECTBO3ZHAHUS» SIBJSIOTCS JICKIIMU U TTPAKTUYECKUE
3aHATHSA, a BHEAYAUTOPHBIX — CAaMOCTOATENIbHAas paboTa MO OCBOEHUIO COJEp>KaHUs
TEOPETHUECKOT0 Kypca TUCHUILTUHBI, IOJrOTOBKA K CEMUHAPCKUM 3aHATHUSM U TECTUPOBAHUE.

Jlekuust 3akiajabplBaeT OCHOBBI HAyyHbIX 3HaHMH y cryaeHToB. OHa sBisercs
OJTHOBPEMEHHO M METOAOM, U CpPEACTBOM (OPMHPOBAHUS HAYYHOTO MBIIUICHUS. SIBISISICH
HCTOYHHKOM HOBOW HaydyHOW MH(OPMAIUH, JIEKLIUS HE JOJDKHA MOBTOPATH YUEOHMK, a JOJDKHA
3aCTaBIsATh CTY/CHTa OOpamarbcsi K ydeOHWKY. JIeKIus — akTUBHBIA BBOJ O0yd4aeMoro B
OCHOBHBIE NPOOJIEMBI HAYKU U JTOJKHA OBITH JUIS CITyIIATeNei MOCHIBHO TPYAHOM.

B npouecce npenogaBaHust AUCUUIINHBL «KOHIENIMY COBPEMEHHOI'O €CTECTBO3HAHMSI»
HIPUMEHSIOTCS TPAIUIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHASL TEXHOJIOTUH.

Jleknuu TPOXOJAT Kak B TpaaWIMOHHOW (opme, Tak W B Qopme JIeKIuii-Oecenpl HUiu
quanora ¢ ayAuToOpued ¢ TpPUMEHEHUEM 3JIEMEHTOB «MO3TOBOM aTaku», JIEKLUH-
KOHCYJbTAllMi, TJ€ TEOPEeTHUUECKU Marepuajl 3apaHee BbIIAETCA  CTyAEHTaM  JUIs
CaMOCTOSITEJIbHOTO H3YYEHHUS C LENbI0 MOATOTOBKM BOIPOCOB JIEKTOPY; pPEaU3yeTcs METOA
po0JIEMHOTO O0yUYEeHUS.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcss B XOJe MpakTHueckux pador. CeMuHapckoe
3aHATHE — OTO WHTCHCHUBHAS CaMOCTOSITeIbHAass padoTa CTYAGHTOB IIOJ YIPaBICHHEM
Iperno/iaBaTessi, ero OCHOBHOE Ha3HaYeHHEe — 0000IIeHNe U CUCTeMaTH3als 3HaHU.

WHTepakTBHOE 00y4Y€HHE — METOJ, OCHOBAHHBII Ha IIOCTOSHHOM MOHUTOPUHIE
pe3yabTaTOB OCBOCHMs 00pa30BaTEIbHON MPOrpaMMbl, TEKYLIUH KOHTPOJIb U B3aUMOJEHCTBHE
(MHTEepaKkTUBHOCTb) IMIpernojaBaTeNss W CTyJeHTa B TEUEHUE BCEro Impouecca OO0ydYeHHUs.
CoBpeMeHHbIE HHTEPAKTUBHBIE CPEJICTBA MTO3BOJISIIOT SKCIIEPUMEHTHPOBATH C HOBBIMU (popMaMu
koHTposs. CTyneHTam OpeqiaraloTcss TeCcThl M 3aJaud B DJIEKTPOHHOM  BHJE, C
aBTOMATH3UPOBAHHOM cHCTEMON MpoBepkH. B oTianume OT OOBIYHOTO TECTUPOBAHMS TaKOH
CIoco0 KOHTPOJIA MO3BOJSET CTYAEHTaM B JI000€ BpeMsi MPOWTH TECT, MPOAaHAIU3HPOBATh
OLIMOKH U POUTH TECT BTOPUYHO.

CamocrosTenbHass ~ pabota  uMMeeT  HaumOojiee  BBICOKYIO  HMHIUBUAYAIbHYIO
HAlpaBJIEHHOCTb, Jake Ha (OHE  KOJUIEKTUBHOW  I103HABAaTEIbHOM  JAESTEIbHOCTH.
WnauBuayanuzanuss oOydeHHs] NpeaycMaTpuBaeT (OpPMUPOBAHME YMEHHUW U HaBBIKOB
UHIMBUYaJIbHOM pPabOThl M Takyl OpraHM3alMI0 y4eOHOro mpolecca, B KOTOPOH BbIOOD
croco0oB, MPHUEMOB, TEMIIOB OOYYEHHUs YUUTHIBACT MHJMBUAYAJIBHOE pa3jinyMe CTYJCHTOB U
YpOBEHb WX pa3BUTUs. BHeaynuTopHass paboTa BKIIOYaeT B ce0s MOJATOTOBKY K JIEKIIMSM,
U3y4eHHE OCHOBHOTO M JOMOJHHUTEIBHOTO MarepHaja Mo yueOHMKaM M MOocoOHsM, paboTy Ha
KOMITbIOTEpE, YTEHHE M MPOpabOTKy OPUTMHAIBHOM JUTEeparypbl B OMOJIMOTEKE, MOArOTOBKY
JIOKJIaJa, IOATOTOBKY K 3aUeTy.



6. YueOHO-MeTOqHYeCKOe o0ecneyeHne caMoCTOATEeIbHOI padoThl 00y4a0IMXCs

CamocrosTenbHas pa60Ta CTYACHTOB 1OAPA3ACIACTCd Ha ayaAUTOPHYIO, KOTOpas

MMPOUCXOJUT KaK BO BPEMs IMPAKTHYCCKUX 33H$ITPII>'I, TaK W Ha IIJIaHOBBIX KOHCYJIbTAlUAX, U Ha

BHCAYAUTOPHYIO, IPOUCXOAANIIYIO BO BPEMS IIOATOTOBKHU CTYACHTOB K IMPAKTUYCCKUM 3aHATHAM,

a TaKXKC IMIOAIrOTOBKH JOKJIAaA0B.

CoNoA~WNE

10

11.
12.

KoHTpoJibHbIe BONPOCHI 110 TEMaM

KounTtpoJabHbie Bonpockl 1o TeMe «EcTecTBeHHOHAYYHOE IMO3HAHNE OKPYKAIOIIEro
MHPa»

Hayka kak coctaBHast 4aCTb KyJIbTYpBI.

CTpyKTypa 1 OCHOBHBIE YEPThI HAYKH.

[TpaBuna JlekapTa Hay4YHOI'O IO3HAHUS.

OCHOBHBIE TI0JIO’KEHUSI TEOPUH €CTECTBEHHOHAYYHOI'O TO3HAHMUSL.
CrpyKTypa ecTeCTBEHHOHayYHOI'O TIO3HAHUSI.

YPOBHU €CTECTBEHHOHAYUHOT'O MIO3HAHUSA: SMIUPUYECKUN U TEOPETUUECKHUI.
OO11eHayuHble METO/1bI SMIUPUYECKOTO YPOBHS TO3HAHMSL.

OO011eHayyHble METO/Ibl TEOPETUYECKOTO YPOBHS O3HAHMUS.

OO01eHay4Hble METO/IbI SMIIUPUYECKOTO M TEOPETUYECKOIO YPOBHEH MMO3HAHMSL.
O06paboTKa SKCIIEPUMEHTATIBHBIX PE3YIbTATOB.

CoBpeMeHHbIE CPEACTBA €CTECTBEHHOHAYYHBIX UCCIIEJOBAHUM.

Baxneiimme TOCTHKEHUSI COBPEMEHHOT'O €CTECTBO3HAHUS.

KOHTpOJII)Hl)Ie BOIIPOCKHI MO TEME «q)yH)IaMeHTaJILHI)Ie NPUHIUIIBI U 3AKOHBD>

BOooo~NoORWDNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.

['mo0anbHbIe HAYYHBIE PEBOIIOLUH.
EcTecTBeHHOHayuYHas KapTHHA MUPA.

[IpoctpancTBO U BpeMsi Kak (GOPMBI CYIIIECTBOBAHUS MATEPHUU.
CBoiicTBa IPOCTPaHCTBA U BPEMEHHU.

[IpyuHIUIT OTHOCHTEIBHOCTH.

dyHnaMeHTallbHbIE 3aKOHBI HbroTOHA.

CnenuaiibHasi TEOpUsE OTHOCUTEIBHOCTH DUHINITEIHA.
OO01mas Teopusi OTHOCUTENBHOCTH DUHINTEHHA.
DJIEKTpOMAarHuTHas: KOHIICTIIHA.
KopnyckynspHo-BoIHOBast NpUpoia CBETA.
Konuemnmus naapHOIENCTBUSL U OJIN3KOAEHCTBUA.
TepMoMHaMHUECKHE CBOMCTBA MAKPOCUCTEM.
3aKOHBI COXPAHECHMUS.

[lepBoe HauanoO TEPMOJUHAMUKH.

[TpunuMn HeoOpaTUMOCTH.

Ourtponusi. Bropoe Hayano TepMOIMHAMUKHU.
[Ipobnema «remnoBoit cmepTH» BeeneHHon.
KoHuenius aToOMHO-MOJIEKYJIIPHOTO YUYE€HUSI B XUMHH.
ITepuonnueckuii 3akoH 3nementoB .M. Menpaeneena.

KoHTposibHBbIEe BOPOCHI 110 TeMe «ATOMHBI YPOBEHb CTPOEHUS MaTePUMN»

1.Marepus. CTpyKTypHBIC YPOBHU OpPTaHU3AIIMN MaTEPHH.



2.CucteMHas opraHu3aIusi MaTepUAIBHOTO MUDA.
3.Bunbl pyHIaMEHTAIBHBIX B3aUMOICHCTBHA.

4. D®OopMBI IBUKCHUSI MATEPUH.

5. Konuenuus aromusma.

6. Mopenu cTpoeHus aToMa.

7. Ilpunnun HeonpeaeneHHocTH [ eizendepra.

8. DreMeHTapHbIC YaCTHIIBI.

9. ®usnuecknmii BakyyMm. KBapku.

10. PainoakTUBHOCTD.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «Konuenuus Pa3sBUTHUSA U 3BOJHOIUA Bceennoii»

1. Ilpoucxoxenue u 3Bosmonust BeeneHHOM.

2. Monenu BceenenHoi.

3. CtpykTypa BeeneHnoid.

4. 3Be3na ComnHiie.

5. [Ipoucxoxaenue u crpykrypa CoTHEYHON CUCTEMBI.
6. Ilnanera 3emus. [IpoucxoxaeHue u CTpoeHUE 3EMITH.
7. ATmocdepa 3emin.

8. T'mapocdepa 3emin.

9. JIutrocdepa 3emmn.

10. buocdepa 3emnu. Yuenue Bepnaackoro o Ouocdepe.
11. OcHoBHble HyHKIIMU OHOCPEPBI.

12. Hoocdepa u ee hopmupoBaHue.

13. AHTpoOIOTeHHOE BO3/IeHCTBIE Ha Onocdepy.

KonTpoJsbHbie Bonpockl 1o Teme «bnocdepHblii ypoBeHb OpraHu3alnuy MaTepuun»

buonornuecknii ypoBeHb OpraHu3any MaTepUH.

XKusoe BemecTBo. CBOMCTBA KUBBIX CUCTEM.

CocraB U CTpOCHHE KIIETKH.

I'unoTe3bl BOSHUKHOBEHUS KU3HU.

Crpoenue u pynkuuu JHK. I'enetnueckuii ko.

Poinb dpoTocuHTE3a B 3ap0KICHUN MHOTOKJIETOUHBIX OPraHU3MOB.
DBOJTIOHS )KU3HHU.

[TonoskeHus ¥ NPUHIHUITBI 3BOJIOLIMOHHON Teopun JlapBuHa.
Dranbl CTAHOBIIEHUS U 3BOJIOIUH YETOBEKa.

0. dusmnonoruyeckre 0COOEHHOCTH YEIIOBEKA.

11. Tlcuxomnorus yenoBeka.

12. 3n10poBbe yeIOBEKa U CPEICTBA €0 COXPAHEHHUS.

13. CuHepreTnka Kak HayKa O CaMOOPTaHHU3AINN CHCTEM.

14. CamoopraHu3zaiusi OTKPBITBIX CHCTEM.

BOoo~NoOA~WDNE

IIpumepsl TeCTOB 1JIs1 py0e:KHOTO KOHTPOJIA 110 TeMe
«EcTecTBeHHO-HAYYHOE NMO3HAHUE OKPY/KAIOLEero MUPa»

1. TIpaBuia HAyYHOTO MO3HAHUS BIICPBbIC copmyIupoBa:
a) Makcsemn; 6) lexapt; B) Jlamac; 1) [lnank.
2. Kpurepmuii ectecTBeHHOHAYYHON HCTUHBI — 3TO:
a) Hay4yHas Teopusi; 0) SIKCIIEPUMEHT, OTIBIT;
B) MIOBTOPSIEMOCTH PE3YJIbTATOB UCCIIEJOBAHMUIA;
T') TEOpHS U IPAKTUKA.



3. EcrecTBeHHO-Hay4Has UCTUHA!
a) He TpeOyeT JOKa3aTeNbCTB; 0) BCEr/ia OTHOCUTEIIBHA;
B) a0COJIIOTHA B IaHHBIK MOMEHT BPEMEHHU;
I') Bcerjia abCcoJItoTHA.
4. DMOUpUYECKOE U TEOPETUUYECKOe MO3HAHUE —
a) 9TO eIMHBIN MPOIIECC, XapaKTEPHBIH IS JIF000T0 €CTECTBEHHO-HAYYHOTO HCCIIEIOBAHUS;
0) 9TO HE3aBHCHUMBIE JIPYT OT Apyra MPOLECCHI;
B) HEOOXOIMMO JIJIsl YCTaHOBJICHHSI OTHOCHTEIBHOCTH €CTECTBEHHO-HAYYHOU MCTHHBI,
I') OCHOBAHO MPEUMYILIECTBEHHO Ha YYBCTBEHHOM BOCIIPHUSTHH.
5. IlpennamepeHHOe, IUIAHOMEPHOE BOCHPHUSATHE, OCYILECTBIIIEMOE C IIETbIO0 BBIIBUTH
CyIIECTBEHHBIC CBOMCTBA OOBEKTA MO3HAHMS, HA3BIBACTCS:
a) mpejicTaBlIeHUeM; 0) HaOMIOJACHHEM; B) 3KCIICPUMEHTOM;
I') SMIUPUYECKUM [TO3HAHUEM.

IIpumepsbl TeCTOB AJ1s1 py0e:KHOTO KOHTPOJIA 10 TeMe «DyH1aMeHTaIbHbIe
NPUHLUMIBI U 3AKOHBI»

1. Hayka o npupoze, usyuaroiasi IpocTeiiiue u BMECTe ¢ TeM Haubosee o0Iiue cBOWCTBa
MaTepHaIbHOTO MHUPA, Ha3bIBACTCS:
a) Hatypdunocodueii; 0) usukoii; B) punocodueit; r) XuMHEH.
2. Hauano sTana Kiaccu4eckoi (pu3uKU CBSA3BIBAIOT C pabOTaMU:
a) [Inanka; 6) I'amwies n Hetorona; B) Konepuuka; r) MakcBeria.
3. KBaHTOBYIO THIIOTE3Yy BIIEPBEIC MPETIOKII:
a) Oinmreitn; 0) [lnank; B) Jlyn ne bpoiins; r) lpenunrep.
4. T'eOLIEHTPUYECKYIO CHCTEMY JOBEN JIO COBEPILICHCTBA:
a) [Itonemeti; 6) Apucrorens; B) Konepnuk; 1) Keruep.
5. T'ennMOLEHTPUYECKYIO CHCTEMY CO3/IAIL:
a) Kennep; 0) Konepuuk; B) Apuctorens; r) [Itonemei.

IIpumepbl TecTOB 1JIs1 py0e:KHOTO KOHTPOJIA 110 TeMe «KATOMHBI YPOBEHb CTPOEHHS
MaTepum»

1.TlepByto Mozens aToMa MPEIOKUT:
a) Pezepdopa; 0) bop; B) [lnank; r) TomcoH.
2. SlnepHyto (IU1aHETapHYI0) MOJIENb aTOMa MPEI0KUIT:
a) bop; 0) Pezepdopa; B) Tomcon; r) [Tnank.
3.Mopenb atromMa bopa 00BsACHSET CTPYKTYpY aTOMOB:
a) BCEX XMMHUYECKHX JIEMEHTOB; 0) JIETKUX 3JIEMEHTOB,;
B) BOJOPOAA; T') BOJOPOJA U TeIHsl.
4. YHUBEpCaTbHOCTHIO KOPIYCKYIISIPHO-BOJIHOBOTO Ayallu3Ma 00JIaaoT:
a) TOJIbKO (POTOHBI; O) TONBKO 3JIEKTPOHBI;
B) TOJIBKO (POTOHBI U SJIEKTPOHBI;
T') (DOTOHBI, SJEKTPOHBI U IPYTHE YACTUIIBI MATEPUH.
5. JIro60ii yacTuIle COOTBETCTBYET BOJTHOBOU MPOIECC C IJTMHHON BOJIHBI, OTIPEIEISIEMOM:
a) OTHOIIIEHUEM TTOCTOSTHHOM [11aHKa K MMITYITbCY YaCTHIIBI,
0) mpou3BeIeHHEM MOCTOSTHHOM [11aHKa Ha UMITYJIBC YaCTHIIBI;
B) OTHOIIICHUEM MMITYJIhCa YaCTUIIBI K TocTosTHHOW [Tmanka;
T') Ipou3BeeHUEeM MocTosiHHOM [1naHka Ha yacToTy.

IIpumepsI TecTOB AJ1s1 py0e:KHOr0 KOHTPOJIsi 10 TeMe « KoHuenuus pasputus u
aBoJironu BeesieHHO»

1. Hayka o ctpoenun u 3Bomitonuu BeenenHoil — 3to:
a) acTpoHOMHS; 0) KOCMOJIOTHS; B) acTPOJIOTHUS; T) HeOeCHass MEXaHHKa.

2. TeopeTnueckuii BEIBOJI O paciIMpeHnn BeeeHHON BIiepBbIe HSKCIIEPUMEHTATBHO
MOTBEPANIL:
a) ['A. T'amoB; ©0) P. Bunbcon; B) A.A. ®puaman; 1) 2.Xa6c0m.



3. CKOpOCTh yajaeHus TaTaKTUKU TPSIMO TPOTOPIIMOHATFHA PACCTOSHUIO IO Hee — ATO

dbopMyIMpOBKa:
a) 3akoHa Xa00a; 0) MpHUHIMIIA OTHOCUTEIBHOCTH;
B) OCHOBHOTO ITPHUHITUIIA KOCMOJIOTHH; T) MPHHIIAIIA COOTBETCTBHSI.

4. Bo3pact BceeneHHOi cocTaBiisieT 0K0JI0:

a) 200 TteIc. ntet; 6) 15 mupa. net; B) 1 mupa. aet; r) 100 mupa. ner.

5. Ipennonaraercs, 9To B HA4YaIbHBII MOMEHT pa3BUTHUS BCeneHHOI MIIOTHOCTH ee
BEIIeCTBa OblJIa CPABHUMOM € TUNIOTHOCTBIO aTOMHOTO sijipa, U Besl Beenennas npecrasisiia
cO00M OTPOMHYIO KaIlTiO; 0 KAKMM-TO IPUYMHAM 3Ta KaIulsi B30PBaJach; 3TO MPEANOI0KEHUE
JISKUT B OCHOBE:

a) rUnoTe3bl MyJabcupytouleil Beenennoii;
0) mozenu ropsiueii Beenennoi;

B) CTAI[MIOHAPHOMW MOJICIIH;

') KOHIIETITUN OOJIBIIIOTO B3PhIBA.

IIpumepsbl TecTOB 1JIs1 py0e:KHOT0 KOHTPOJIA 110 TeMe «buocgepHblii ypoBeHb
OPraHM3ali MATEPUID)

1. OcHoBomnonararomme )KU3HEHHbIE CUCTEMBI 00ECIICUHBAIOT:
a) TOJLKO OOMEH BEIIECTB;
0) oOMeH BelIeCTB U BOCIIPOU3BEICHUE MAaTEPUATIBHBIX OCHOB KH3HU;

B) TOJIBKO BOCIIPOU3BEACHNUE MaTepUATbHBIX OCHOB JKU3HH;
I') HACJICJICTBEHHOCTbD.
2. 75—85 % Macchl KIIETKHA COCTaBIISET:
a) Boga; 0) yriieBobl; B) OCNIKH; T) )KHPBI.
3. XpaHeHue U niepeady HaclIeICTBEHHON HH(pOpMAIINK 00ECTICYHBAIOT:
a) Oenku; 0) yriIeBObl; B) HyKJIEUHOBBIE KUCIOTHI; T) (hOCPOpPHBIE KUCTOTHI.
4. OTpacib eCcTeCTBO3HAHMS, OCHOBHAS 33Ja4ya KOTOPOH 3aKIIIOYAETCsl B KOHCTPYHPOBAHUU
HOBBIX, HE CYNIECTBYIOIIHUX B IPUPOJIE COUCTAHUN TCHOB, HA3bIBACTCS:
a) MOJIEKYJISIpHOM OMOJIOTHEN; 0) TeHEeTUKO;
B) T€HHOM TEXHOJOTHUEH; T) MUKPOOHOTIOTHEH.
5. BricokoMoeKynsipHbIe OpraHMYECKUe COSTUHEHMS, TOCTPOCHHBIE U3 0CTaTKOB 20

AMUHOKUCIIOT, IPEJICTABIISIOT COOOI:
a) yrneBojbl; 0) O€NKW; B) KUPBI; T) HYKICOTHUIBI.

Tembl 10K1210B B hopMe npe3eHTAN M 110 AUCHUILIHHE
«KoHuenuuu coBpeMeHHOr0 eCTeCTBO3HAHUSD)

1. Pa3Butme KOCMOJOrMYECKMX TMpejacTaBieHuil Apuctorens. ['eoneHTpuueckas
cucreMa mupa lItonemes

2.  Pa3BuTHe aTOMHCTHYECKOH HCCleIoBaTeNbCKOM mporpammsl (lemoxkput, boiinb,
Heroton, Pesepdopa, bop).

3. Pa3BuTHe  KOCMOJIOTMYECKHMX  MpeiACTaBleHHH  mnudaropeiineB  (Apucrapx).
['enuouentpuueckas cuctema mupa KonepHuka.

4.  Kocmonoruueckue moaenu @puamana. IBomonuoHupyomas Beenennast.

5. Marepus. @opmel matepun. JuckperHocts. Ilone ¢usznueckoe. KoHTHHYanbHOCTD.
Bounna, ee ¢pusnyeckue napameTpbl. DIeMEHTapHbIE YaCTHIIBI. ATOMHO-MOJIEKYJISIPHOE YUEHHE.
Y4eHue o CTpOCHHH BELIECTBA

6.  ®opmbl IBUKEHUS MaTepuu. BzaumMocBsa3b (OpM ABIKEHHS M UX HECBOJIUMOCTh
npyr k apyry. Ilonarue coctosiHus. J[BU)KEHHME KaK HM3MEHEHHE COCTOSIHUS. MexaHudeckoe
JIBUKEHHE, €0 OCHOBHBIE XapaKTEPUCTHKHU.

7.  XuMUYECKHH TIpolecc Kak XuMHUYeckas (opma IBIKEHHS wmartepuu. [Iporecch
KHU3HEICATEIIbHOCTH, S3BOJIIOLIUS JKMBOW MPUPOABI Kak Owmojorumueckas ¢opma JIBHKCHUS
MaTepuu



8.  (dyHOaMeHTalbHbIE  B3aUMOJCHCTBHMA.  XapaKTepUCTHKH  (DyHIAMEHTaIbHBIX
B3auMoJiecTBUil. 3-ii 3akoH Hprorona. Cuja Kak XapakTepUCTHKAa B3aUMOJCHCTBHUS.
Hansronencrue. bimskonerncreue. [IpuHnun cynepno3unun

9.  IlpoctpancTBO M BpeMsi ApucToTems. AOCOMIOTHOE U OTHOCUTEIBHOE IIPOCTPAHCTBO
Heiorona. AOcomoTHOe M OTHOCHTENbHOE Bpems HprotoHa. MupoBoit 3¢up. OmbiT
MaiikenscoHa-Mopin. IHBapuaHTHOCTE CKOPOCTH CBeTa. ENMHCTBO IPOCTPAaHCTBA U BPEMEHU
KaK (hOpMBI CyIIIECTBOBaHHSI JBMKYILEIHCS MaTepUU B COBPEMEHHON Hay4YHOW KapTUHE MHpA.

10. Crpykrypsl Meramupa. Kpurepun neneHus Ha MUKPOMHpP, MAaKpOMHUDP U Merammup.
[IpoctpancTBenHble MaciiTadbl Bcenennoil. EnuHuIBI M3MEpEeHHS PACCTOSHUM B MEramupe.
Bpemennsle macuitabbl BeeneHHON. SIBieHus, MO3BOJIMBILNE OLEHUTh BPEMs CYILECTBOBAHUS
Bcenennoi.

11. Bcenennas, Meraramaktuka. KpymHomacmtabHas  cTpyktypa  BceneHHOR.
OmHOPOIHOCT M H30TPONMHOCTh BceesneHHOW Ha ouyeHb Oombinmx MmacmTabax. CKOIUICHUS H
CBepXCKoIUieHus rasiakThK. KBazapel. Mneunsiii [1yTs - Hatua [ManakTuka.

12.  CocraB Conneunoit cucremsl. [lmanersl 3emHoi rpynmsl. [Inanersi-ruranTsl. [losic
acteponoB. Obnako OopTa.

13. CoszBe3nus. Mcrounuku sHeprum 3Be3d. llmanerapHple TymMaHHOCTH. [HraHTbl U
cBepxrurantel. Yepuslie npipbl. Ilynscap - HeliTpoHHas 3Be31a CBepXHOBBIE 3BE3/bl. JBUyKeHUS
Connna B [Nanaktuke. ConHIle — HOpMaIbHas 3BE3/1a.

14. Tanaktuueckuil ypoBeHb. MeraranakTuku. buojornueckuii ypoBeHb OpraHM3allvu.
YpoBEHb T€0JIOTMUECKUX OOBEKTOB, IIaHeT. DU3NYEeCKUl ypoBeHb. ATOMHBIA YpPOBEHbD.
MounexynsapHblil ypoBeHb. MakpOMOJIEKYJISIPHBIN YPOBEHb IIOJUMEPOB U KOMIUIEKCOB MOJIEKYIL.

15. ®ynpameHTanbHble  3JEMEHTAapHble  4yacTUIbl. (OCHOBHBIE  XapaKTEPUCTUKU
aeMeHTapHbIX  vactull.  Kiaccudukanus — sneMeHTapHbIX — vactull.  IlepeHocuuku
(byHIaMeHTalbHbIX B3auMoeicTBUil. CHOCOOHOCTh 3JEMEHTAPHBIX YAacCTUI] K B3aUMHBIM
IIPEBPALICHMSIM, HE HapyIIAOINUM 3aKOHOB coxpaHeHus. dusnueckoe none. ToKIECTBEHHOCTh
yactull. Bakyym.

16. SIBieHue ecTeCTBEHHOW PaJlMOAKTUBHOCTHU. 3aKOH palnOAKTUBHOrO pacnajga. CocTas
W3JIy4CHHUS] IIpM DPAJAMOAKTHUBHOCTH. BplleleHne 5SHEpruy Ipu  PaJMOAaKTUBHOM pacnaie.
ITpeBparieHus 2JIEMEHTOB IIPU PaJUOAKTUBHOM pacnaje. SiepHble peakuu paclleIuIeHus saep
aTOMOB TMOJl JEHCTBHEM HEWTPOHOB. MeToAbl MOJyYeHHE MCKYCCTBEHHBIX pPaJlOaKTUBHBIX
JJIEMEHTOB.

17. OrtkpsITHE aTOMHOTO Si/Ipa, U3MEPEHHUE ero pa3mMepoB, Macchl U 3apsiaa (Jx.TomcoH,
3.Pesepdopn, H.bop, B.Ilaymu, D.llpenunrep, P.Mwuiuken, J.MBanenko u ap.) DHeprus
CBS3M HYKJIOHOB sJiep aroMoB (nedext Maccel). Peakuus nenHoro nenenust ypana (O.law,
@.IIITpacman).

18. Peakumm cHHTE3a JIETKMX AaTOMHBIX sJep ¥ BBUICJICHHWE DJHEPruu. THIBI
TEPMOSIIEPHBIX PEAKLIUI B 3B€3/1aX U DBOJIIOLMS 3BE3 L.

19. Xwumudeckuit sneMeHT. Atom. M30TOmBI. DBOMIONMS TPEACTABICHUN O CTPOCHUU
atomMa. KBaHTOBO-MexaHMuecKas MOJENIb CTPOEHHMs aToMa. MoneKkyna Kak KBaHTOBO-
xuMuueckas cucreMa. BemectBo. Karanuzatopel. buokaranuzatopsr (pepmentsi). [Tommmepsr.
Momnowmepsl. Ilepuoauueckas cucrema. [lepuoanueckuit 3axon /. . Menneneesa

20. BonHOBBIE H KOPHYCKYJSIpDHBIE CBOWCTBa CBeTa. KOpPIyCKyIspHO-BOJTHOBOM
nyanusMm. [le Bpoiinb: obmas uaest u popmysa CBA3U MEXAY UMITYJIbCOM YaCTHIIBI U €€ JJTHHOU
BOJTHBL. BotHOBBIE cBOMicTBa yacTuil. Judpakius >7eKTPOHOB.

21. ®opmbl sHepruu. IlepBblif 3aKOH TEPMOAMHAMHMKHU. 3aMKHYyTass M He3aMKHYTas
cucreMa. TepMoIMHaMHuYecKoe paBHOBecHe. BTOpoil 3aKOH TEpMOAMHAMHUKHM KakK MPUHIUII
BO3PACTaHMUA HHTPONHUHM B 3aMKHYTBIX CHUCTEMax. OJHTPONHUSA Kak (U3MUECKUH WHIUKATOP
HanpasieHus: BpeMeHu. OOpaTuMble U HEOOpaTHMBbIE NMPOLECCHl. DHTPONMSA KakK H3MepsieMas
¢u3nueckas BeauuuHa. VI3MEHEHHE SHTPONUHU Tell MpH TerIooOMeHe MeXAy HUMH. Btopoit
3aKOH TEPMOAMHAMUKY KaK MPUHIIMUI HAPaBIEHHOCTH TEIUIOOOMEHA.



22. DHTpomusi Kak Mepa MOJeKysipHOro Oecmopsaka. CraTucTHUecKas NpUpoja
BTOPOT0 Hayaja TEPMOJAMHAMUKH. BTOpoil 3aKOH TepMOAMHAMUKH KakK MPUHIUI HapacTaHUs
Oecriopsiika M pa3pyLICHHs CTPYKTYpP. DHTPONUS KaK Mepa oTCyTcTBUs nHpopmanuu. OCHOBHOM
MapajoKC HBOJIIOLMOHHONW KapTUHBI MUpPA. DHTPONHS OTKPBITOM cucTteMbl. TepmMoauHamuka
*u3HU. TepmonrHaMuKka 3eMiIM KaK OTKPBITON CHCTEMBI.

23. TlpobGnema u3mMepeHust cpeaneit miotHocTy Beenennoit. Teopust bonbioro B3peiBa
(I'TamoB). Ilpenckazanue Temreparypsl (OHOBOTO MHKPOBOJIHOBOTO  H3IYYEHUS U
oOHapyxeHHe pPeNuKTOBOro (ona wuzmydeHus. [IpobiiemMa KOCMONOTHYECKON MOCTOSHHON U
olleHKa Bo3pacta Bcenennoil. M3mepenue mapamerpa Xab0ia u OOHapyXeHHE YAEITHLHOTO
ycKopeHusi Hamiero wmwupa. HaOmiogaTenbHbIi TeCT TEOPUHM — aHU3OTPONHSI PEIUKTOBOIO
U3JTy4EHUSI.

24, ConHue — 3Be3ga Halled IJIAHETHOM cHCTeMbl. MoJellb BHYTPEHHErO0 CTPOCHHS
Connna. Komrmiekc COMHEYHON aKTUBHOCTH. LIMKIIBI CONHEYHOH aKTUBHOCTH, NPU3HAKU
YCUJICHUSI COJIHEYHOW aKTUBHOCTH U MpHYuHBL. CoOJIHEYHOE H3Iy4YeHHE, COJHEUYHBIH BeTep,
COJIHEYHO-3eMHble cBsi3u. MaruutHele noiss ConHua u ruiaHeT. Onenka Bospacta CoiHIa,
3emiu ¥ maa”er. ['unotessl o npoucxoxaennu ConHia u muaneT: runore3a Kanra — Jlamnaca,
runore3a O.1O. [munara.

25. Hama mmanera 3emus, ee ¢opma, XUMUYecKuil coctaB. Marnutocdepa 3emid,
CTPYKTYpa MarHUTHOTO TIOJIsI, TBMYKEHUSI MArHUTHBIX MOJIOCOB. BHYTpeHHNE 00071049KH 3eMiin U
METOJIbl UCCJICIOBaHMs ee ri1yOuH. MarHuTHoe 1osie 3eMJiiH, JJIeKTPOMAarHuTHBIE BpallleHUsl B
aape 3eMJIM U IpOLIECChl Ha IOBEPXHOCTU. 3eMHasi Kopa U €€ SBOJIIONUS (Teosiornyeckas
uctopusi). JlutochepHple TUIMTHI, I[UJIaBalOIIMEe Ha BepXHEH MaHTHM — acTeHocdepe,
OxeaHnueckas 1 KOHTUHEHTAJIbHAS 3€MHAast KOpPa, CBS3b €€ HBOJIOIUH C SBOJIIOLMEH KUBOTO HA
Heil. [Ipouecchl camoopranusaiii B ropHbix nopojax. [Ipoueccel B manamadgTHOU cdepe.

26. WMzmyuenwe 3emiaM Kak Harperoro Tena. OHTPONUHHBIN OamaHc 3emun.
PagnoakTHBHOCTh Kak (akTop TeruioBoro OanaHca 3emid. BO3HMKHOBEHHE OKEaHOB W
atMocdepsl. [Iporieccsl B okeane u arMocepe Ha rpaHH xaoca U mopsaka. AtMochepa 3emiu,
ee CTPYKTypa, XUMHMYeckHil cocTaB. IIpoxokaeHue COJHEYHOro cBeTa dvepe3 armocdepy.
O30HOBBIN ci1OM M npuunHbl ero m3MmeHeHus. Kmumar 3emunn. I'mapocdepa 3eminu, Boaa u
KU3Hb. Bo3HUKHOBeHUE OUoChephI.

27. TloHATHA O TEOJOTMYECKHX dpax M mepuojax. CBS3b TPaHHUI MEXKAY JpamMH C
TeoJIOTHYECKMMHU M TAJICOHTOJOTHYECKUMH  H3MEHeHHsMU.  HekoTopble  BaxHeine
apomopdo3bl. OCHOBHBIE = TAaKCOHOMHYECKHWE TPYNIBl pPAaCTEHHH W  JKUBOTHBIX W
MOCJIEI0BATENbHOCTh  MX HBoJtOIMU. Ilpokapuorel. @umoreHe3. OHTOreHe3. AjpanTanus.
Apomopdos. ITonsarue o dope, payne.

28. Meroasl HUCCIIEIOBaHUA SBOJIIOIHU: TaJICOHTOJIOT U, ouoreorpadus,
MOP(OJIOTHUECKHE METOABI AMOPHOIOTUYECKHE METOJbI, TCHETHYECKHE METOIbI, METObI
OMOXHMMUH U MOJIEKYJISIPHOM OMOJIOTMH, METO/II MOJICIIMPOBAHUS, SKOJIOTHYECKHUE METO/IbI

29. Tenmermka. I'en. Aumens. Xpomocombl. ['eHom. ['enotun. ®enortun. Komon.
CpoiictBa renernyeckoro koja. CBoiicTBa TreHeTHYeCKOro MaTepuana. V3MeHYHBOCTb.
W3menunBoctb. Mytarenusie aktopsl. [Ipuunnsl mytanuii. CBoiicTBa MyTauuid. Ponb Myranuii
B O3BOJIIOLMOHHOM Tiporiecce. [lomynsaumonHass reHeTtuka. ['eHeTMueckne XapaKTEPUCTHKU
TIOTTYJISIITUH.

30. TlonsTHE SKOCHCTEMBI. DJIEMEHTHl SKOCUCTEM. buoTHuecKkas CTpYKTypa SKOCUCTEM.
Buasl mpupoabix skocuctem. [lumessie (Tpoduueckue) menu, mupaMuabl. JHEPreTHUECKUE
MOTOKH B DKOCHUCTEMaX. DKoJoruueckue Gpaxtopbl. DopMbl OMOTHUECKUX OTHOIIEHUH. [Ipenenst
TonepaHTHOCTH. Cpena oOUTaHMsI M DKOJIOTHUYECKas HUTIIA.

31. buocdepa. BemectBo B O6uochepe. ['eoxumuueckne QyHKIUH KHUBOTO BELIECTBA.
buorenHas wMwurpanus aTOMOB XHMHUYECKHUX D3JIEMEHTOB. bHOreoxummuueckue MPUHIUIIBI
MUTpalnuy. 3arps3HEHHE OKpyKaromel cpeabl. MHAMKATOPHI TI00aIbHOTO 3KOJIOTMYECKOTrO
kpusuca. [lonstre Hoocdeps! Kak Tana pa3BUTHs Onochepsl. Y CTOMYMBOE pa3BUTHE.



32. Ilpupoma u ¢denomen uyenoBeka. AHTpomnorenes. Ilameontonorus. IIpumarter.
Antponounnsl. Yenosek ymensiii (Homo habilis). Yenosek npsmoxozsmuii (Homo erectus).
YenoBek pasymubiii  (HOmo sapiens). Heanupepranbupbl. AnbTpynsm. Heomuruueckast
PEBOFOIHSL. DKOJIOTHUYECKHE MTOCIIEACTBUS HEOJTUTUICCKON PEBOIIONIUU. DKOJIOTHUECKUH CTaTyC
yenoBeka. Pacel u pacoreHe3. Bo3aMokHBIE MyTH 3BONIONMU YellOBeKa. PoOJb COLMANBHBIX U
OHMOJIOTMYECKHUX IBOJIOIIMOHHBIX (PaKTOPOB.



7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KyTO‘-IHaSI arrecraiusa HMECT HCJIbIO OHNPCACIIMTL CTCHCHL AJOCTUKCHHA 3allJTAaHUPOBAHHBIX PC3YJIbTATOB O6yquH$I 10
JUCHUILTHHE (MOAYIIO) 3a ONpPEeIeICHHbIN epruo1 00yueHusl.

a) HnannpyeMble pe3yJbTaThbl oﬁyqe}mﬁ U OICHOYHBIC CPpeACTBA AJIA IIPOBCACHUSA l'lp()Me)KyTO‘lHOﬁ aTTeCranum:

KaXKJI10U

CTpyKTYpPHBIN
PYKTYP [Tnaaupyemblie pe3ynbTaThl
SJIEMEHT OueHouHbIe CpeIcTBa
o0y4eHus
KOMIIETEHI[HU
JITK-1

HCII0JIb30BATh OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHBIX JUCHUILJINH B HpO(i)CCCI/IOHaJIBHOfI JACATCIIBHOCTHU

3HaTh

[IpenMeT W OOBEKT OTACIBHBIX
€CTECTBEHHbIX HayK. (OCHOBHbIE
MPUHILIUIBI, 3aKOHBI, IOHATHS U
METOJbl, a TaKXe OCHOBHBIC
€CTECTBEHHOHAYYHbIE KOHIICTINH,
HX COAEp>KaHUE U B3aUMOCBSI3H.

Bonpocsl 111 MOATOTOBKH K 3a4eTy

1. McTopus ecTecTBO3HAHUS.

2. EcTtecTBEeHHOHAyYHOE [T03HAHUE OKPYKAIOILIEr0 MUPA.

3. EcrecTBeHHOHay4Hasi KapTUHA MUPA.

4. Tlopsimok u GecopsiIoK B IPUPoIE. Xaoc.

5. CTpyKTypHBIE YPOBHH OpraHU3allMi MaT€pu MUKpPO-, MAKPO-, METAMHPBHI.

6. [IpocTpaHcTBO, BpeMs, ABHKEHHUE.

7. IIpUHLAIIBI OTHOCUTEIBHOCTH. [IpUHIIAIIBI CUMMETPHH.

8. 3aKOHBI COXpaHEHHUSI.

9. bauskonencTsue, nanbHoAcicTBre. DyHIaMEHTAIBHBIE B3aUMOACHCTBUS.
10. IIpuHIMITBI CYTIEPIIO3UIINH, HEOTIPEIEIIEHHOCTH, JIOTTOTHUTEIHHOCTH.

11. JluHamMmu4ecKkre U CTaTUCTUYECKNE 3aKOHOMEPHOCTH B IIPUPOJIE.

12. 3aKOHBI COXpPAHEHMS SHEPTUU B MAKPOCKOIINYECKHUX ITPOLIECCAX.

13. XumMmnueckue CUCTEMBI.

14. DHepreTrKa XMMUYECKUX MPOIIECCOB, pEAKIIMOHHAs CTIOCOOHOCTH BEILIECTB.
15. OcoGeHHOCTH OGMOJIOrMYECKOr0 YPOBHS OPraHU3aIH MaTepUH.

16. IIpuHIMIIBI 3BOJIFOLIMH, BOCIIPOU3BOJICTBA U PA3BUTHS )KUBBIX CUCTEM.

17.

18. I'eneTnka u >BOJIOAS

MHOI‘OO6pa3I/IC JKHUBBIX OPraHU3MOB — OCHOBA OpraHU3allun U YCTOﬁqHBOCTH 6I/IOC(I)CpLI.
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HJIEMEHT OreHOUHBIE CPEACTBA
0o0y4eHus
KOMIICTCHITIH
19. Yenosek: pusnonorus, 310poBbE, TBOPUECTBO, PAOOTOCIIOCOOHOCTH, OMOATHKA.
20. Yemosek, bnocdepa 1 KOCMUIESCKHE ITUKIIBI.
Ymerthb [TpaBuIBHO CHOPMYIUPOBATH IEITH TecTbI 17151 py0e:KHOTO KOHTPOJIsI

Y 33]]a91 TIPH PEIICHUN y4eOHOU
poOJIeMBbI, MPUMEHSThH BCEOOIIre
METO]IbI HAYIHOTO MCCIICIOBAHMS.

Hcmonns30BaTh OCHOBHBIEC 3aKOHEI U
MIPUHITUTIBI, UJICU U TTOHATHUS
COBPEMEHHBIX
€CTECTBEHHOHAYYHbIX TUCLIMILINH
MIpU aHAIKM3€e U O0BICHEHUH
KOHKPETHBIX MPO(ECCHOHATBHBIX
BOIIPOCOB.

Imo TemMmam:

«EcTecTBeHHO-HAYYHOE MMO3HAHUE OKPY/KAIOLEr0 MUPa»
1. TIIpaBuia HAy4YHOTO MO3HAHUS chopMyIHupoBal:
a) Makceemn; 0) Jlexapt; B) Jlamac; r) [lnank.

2. KpuTtepuii ecTeCTBEHHO-HAYYHON UCTHHBI — 3TO:
a) Hay4yHasi Teopusi; 0) IKCIIEPUMEHT, OTIBIT;
B) IOBTOPSIEMOCTD PE3YJILTATOB MCCIICIOBAHUN;
') TeOpus U MPaKTHKA.

3. EcTecTBeHHO-Hay4YHAsI UCTUHA!
a) He TpeOyeT JoKa3aTeNbCTB; 0) BCEr/la OTHOCUTEINbHA;
B) aOCOJIIOTHA B JaHHBIH MOMEHT BPEMEHH;
I') Bcerja abCoJIIOTHA.

4. DOMNUPUYECKOE U TEOPETUUYECKOE NTO3HAHNE —
a) 9TO eIMHBIN MPOLIEeCC, XapaKTEPHBIH 1151 JIF0OOT0 €CTECTBEHHO-HAYYHOT'O UCCIIE0BAHUS;
0) TO HE3aBUCUMBIE JIPYT OT JIpyra MpOLECCHI;
B) HEOOXOAMMO JUIsl YCTAaHOBJICHHSI OTHOCUTEIBHOCTH €CTECTBEHHO-HAYUYHOW UCTHHBI,
') OCHOBAHO NMPEUMYIIECTBEHHO Ha YYBCTBEHHOM BOCTIPHUSTHH.

5. IlpennamepeHHoe, IMJIAHOMEPHOE BOCIPHUATHE, OCYIIECTBIISIEMOE C LENbIO BBIIBUTH
CYIIECTBEHHBIE CBOMCTBAa 00BEKTA MO3HAHUS, HA3bIBACTCSL:
a) mpejicTaBlIeHreM; 0) HaOMIOACHUEM; B) YKCIIEPUMEHTOM;
I') SMIIUPHUYECKUM TTO3HAHHEM.

6. Metox wuccnenoBaHHs, C TOMOLIbI0 KOTOPOIO OOBEKT WM BOCIPOU3BOAUTCS
HCKYCCTBEHHO, MJI CTAaBUTCS B 3apaHee ONpe/ie/ICHHbIE YCIIOBHS, HA3bIBACTCS:
a) HaOmroieHneM; 0) BOCTIPUATHEM; B) HKCIIEPUMEHTOM;
I') IPEJCTABICHUEM.

BIICPBBIC




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII MM

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeacTBa

7. LlenenamnpaBieHHOE, OMOCPEIOBAHHOE M OOOOIIEHHOE OTpPaKEHHE B MO3TY YEJIOBEKa
CYIIECTBEHHBIX CBOMCTB, MPUYUHHBIX OTHOIIECHUH U 3aKOHOMEPHBIX CBSI3€H Belel Ha3bIBACTCS:
a) MBIIIUICHUEM; O) CY’)KICHHEM; B) MOHSTHEM; T) YMO3aKJIIOUCHUEM.

8. Ilpemnonoxenue, ucxoxsmee u3 psna (aKToB W JOMYyCKAIOLIee CyIIECTBOBAHUE
00BEKTa, €r0 CBOMCTB, OIPEICIIEHHBIX OTHOIICHHUH, HA3bIBACTCS:

a) MpeJBUJICHUEM; O) TMIOTE30i; B) YMO3aKIIOUCHHEM; T') TCOPHEH.

9. Cucrema 00001I€HHOTO 3HAHUS, OOBSICHEHHUS TEX WM HHBIX CTOPOH OKPYXKAIOIIETO
MHpa — 3TO:

a) runoresa; 0) omucaHue; B) YMO3AKJIIOUEHUE; T') TEOPHUS.

10. COBOKYIMHOCTh ~ NMPHEMOB WJIM  ONEpaluid, TMPAKTUYECKOH WM TEOPETHUECKOU
JeSITeTbHOCTH — 3TO:

a) onMcanue; 0) OOBSCHEHHE;, B) METOM; T') aHAJIM3.
11. YcraHoBieHHe CXOCTBA U pa3Inuus OObEKTOB Ha3bIBAE€TCS:
a) aHaM30M; 0) CpaBHEHHEM; B) OOBSICHEHHEM; T') CHHTE30M.

12. MbicieHHOE WK peaTbHOE Pa3IokKeHHe 00bEeKTa Ha COCTABJISIONINE €0 YaCTH — 3TO:
a) cpaBHEHHE; 0) aHaJIM3; B) CUHTE3; I') HHAYKIIHS.

13. O0berMHEeHNE B €IMHOE 1IeTI0€ PACUICHEHHBIX aHAJIN30M JJIEMEHTOB HAa3bIBACTCS:

a) cpaBHEHHEM; 0) CUHTE30M; B) 0000IlEHHEM; T) ACTyKIHEH.

14.TIporecc MBICIEHHOTO Mepexojia 0T €AMHUYHOTO K 00IIeMy, oT MeHee 001ero k 0osee
o0miemMy — 3T0:

a) cuHTe3; 0) 0000IIeHNe; B) ACNYKIH; T) CpPaBHEHUE.

15. BeiBo1 00111€T0 MOJOKEHUS U3 HAOIOJCHUS Psijia YACTHBIX €IUHUYHBIX (DAKTOB — ITO:
a) IeAyKuus; 0) MHAYKIMs; B) aHAJIM3; T) CUHTE3.

16.Iporecc aHAIMTHYECKOTO PACCYKICHHS OT OOIIero K YaCTHOMY HIJIM MEHee OOIIeMy
Ha3bIBAETCS:

a) aHanu3oM; 0) MeAyKIMeW; B) HHAYKIUEH; T') CHHTE30M.

17. YcTaHoBneHHEe HOBBIX, paHEe HEM3BECTHBIX 3aKOHOMEPHOCTEH, CBOMCTB M SBJIEHUN
MaTepHATLHOTO MUPA, BHOCSIINX KOPEHHBIC M3MEHEHUS B YPOBEHb ITO3HAHMUS, HA3BIBACTCS:

a) Teopueit; 0) 0000IIEHNEM; B) OTKPBITHEM; I') CHHTE30M.

18.CriocoOHOCTh TOCTIKEHHSI UCTUHBI TIYTEM TIPSIMOTO €€ YCMOTpEeHHs 6e3 000CHOBAHHS C
MOMOIIBIO JJOKA3aTEeNbCTB — 3TO:

a) mpeaBUJIeHNne; 0) MHTYUIINS, B) YMO3aKJIIOUYEHHE; T') 0000IIeHHE.
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19.VcranoBnenne (00OCHOBaHME) MCTUHHOCTH BBICKA3bIBaHUA, CYKICHUS, TEOPHH
HAa3bIBACTCS:

a) aHaM30M; 0) J0Ka3aTeIbCTBOM; B) 0000IICHHEM; T) HHTYHIUEH.

20. Pa3HOBUIHOCTH MPAKTUYECKOTO ICHCTBUS, TIPEAITPUHAMAEMOTO C [ETbI0 TTOTyYeHUS
3HAHUS, - 9TO:
a) I0Ka3aTeIbCTBO; 0) HKCIIEPUMEHT; B) aHAJIMU3; T') CUHTE3.

10 TeMe «ATOMHBIH YPOBEHb CTPOCHUSI MATEPHI

1. IlepByto MOJENb aTOMA MPEATOKUIT:
a) Pesepdopx; 6) bop; B) [Inank; r) TomcoH.

2. SInepHyro (MIaHETapHYI0) MOAENH aTOMa IPEIOKIIIL:
a) bop; 0) Pesepdopx; B) Tomcon; r) [Tnank.

3.Mogenb atoma bopa 00bsICHSIET CTPYKTYpPY aTOMOB:
a) BCEX XMMHUUYECKHUX DJIEMEHTOB; 0) JIETKUX JIEMEHTOB;
B) BOJIOPO/Ia; T) BOJIOPOJIA U TEIIHUS.

4. VYHUBEPCaIbHOCTHIO KOPIYCKYISIPHO-BOJIHOBOIO Ayann3Ma 00JI1aJatoT:
a) TOJIbKO (DOTOHBI; 0) TOJIBKO AIEKTPOHBL;

B) TOJIBKO (POTOHBI U DJIEKTPOHBI;
I') (OTOHBI, 3JEKTPOHBI U APYTUE YACTUIBI MATEPUH.

5. JIro60i1 yacTuile COOTBETCTBYET BOJTHOBOM MPOIECC C IJTMHHON BOJHBI, OTIPEIEISIEMO:

a) OTHOLIEHUEM MOCTOAHHOM [11aHKa K HMITYJIbCY YaCTHIIBL;

0) nmpou3BeIeHNEeM MOCTOSTHHOM [[1aHKa Ha UMITYJIBC YaCTHUIIBI;
B) OTHOIIIEHHEM UMITYJIbCa YAaCTHUIIbI K TOCTOAHHOM [Inanka;

I') Ipou3BeeHneM nocTosiHHOM [1nanka Ha yacToTy.

6. [TpuHIHTT HEOIIPEEIIEHHOCTH, ONMMCBIBAKOLIUI CBOMCTBA MHUKpPOOOBEKTOB
chopmMyIupOBaI:

a) Jlyu ne bpoiinb; 6) bop; B) ['eiizendepr; r) [lnank.

7. OxciepuMeHTaNbHasT WHPOpMalsg 00 OMHUX (PU3MUECKUX BETUYMHAX, OMHUCHIBAIOIINX
MHUKpPOOOBEKT, HEH30€kKHO BJEYeT MOTEepr0 MHPOpPMAlUMU O HEKOTOPBIX JPYrMX BeIMYMHAX,
JOTIOTHUTEBHBIX K MIEPBBIM, — 3TO MPUHIIHUIL:

a) HEONPEACICHHOCTH; 0) JOMOJHUTEIIHBHOCTH;
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B) COOTBETCTBHUS; T') TOXKIECTBEHHOCTH.
8. BeposaTHOCTh HaxXOXICHHUS YaCTUIBI B JIAHHBIA MOMEHT BPEMCHH B OIPEACICHHOM
OTPaHUYEHHOM OOBEKTE OTPECIISCT:
a) IMITYJIbC YacCTHUIIbI; 0) KOOpJWHATA YaCTHIIHI,
B) KOOPAMHATA U UMITYJIHC YACTHIIBL;
') KBaJpaT BOJHOBOH ()yHKIIUH.
9. B ogHOM U TOM k€ aTOME HE MOXET OBITh 0oJiee OAHOTO AJIEKTPOHA C OJUHAKOBBIM
Ha0OPOM YETHIPEX OJJMHAKOBBIX KBAHTOBBIX YHCET — 3TO MPUHIUI:
a) [Taynu ; 6) COOTBETCTBUS; B) IPUYMHHOCTH; T') HEOMPEACIECHHOCTH.
10. SIapo aTOMOB COCTOUT H3:
a) HyKJIOHOB; 0) IPOTOHOB U 3JIEKTPOHOB; B) HEHTPOHOB;
I') HyKJIOHOB U 3JIEKTPOHOB.
11. M3oTomamMu Ha3bIBAKOTCA SI/Apa C:
a) pa3HbIM YUCJIOM HYKJIOHOB; 0) pa3HbIM YUCIIOM MPOTOHOB;
B) OJIMHAKOBBIM YUCJIOM HYKIJIOHOB;

I') OJUHAKOBBIM YHCIIOM IPOTOHOB, HO C pa3HbIM YHCJIOM HEHTPOHOB.
12.Yem Gomnbliie SHEPTHsl CBA3H, TEM:

a) OoJblIe BEPOATHOCTD pacmnaja sjep; 0) yctoluusee sapo;

B) ciiabee siiepHbIe CHIIBI; T) MEHee CTaOUIIBbHO SIpO.
13.Anbda-nzmyaenue — 371o:

a) MOTOK 3JIEKTPOHOB; 0) 3JIEKTPOMAarHUTHOE U3Ty4EHUE;

B) IIOTOK SIJIEp TeNusi; T) HOTOK HEHTPOHOB.
14.0On1Ha u3 pa3HOBUAHOCTEN OeTa-u3IydeHUus — 3TO:

a) MOTOK HYKJIOHOB; 0) NOTOK HEUTPOHOB;

B) 2JIEKTPOMAarHUTHOE U3TY4YEHHE;

T') TOTOK OBICTPBIX 3JIEKTPOHOB.
15. AuTHUacTULeH JeKTPOHA SBIISETCS:
a) IpOTOH; 0) MO3UTPOH; B) HEUTPUHO; T) HEUTPOH.
16. OTimunTenbHas 0COOEHHOCTh KBAPKOB 3aKJIFOYASTCS B TOM, YTO OHH:
a) UMEIOT JPOOHbIE SIIEKTPUUECKUE 3aPSIbL;
0) ABISAIOTCS TOJIBKO MOJOKUTENIBHO 3apSKEHHBIMH;
B) UMEIOT TOJIBKO OTPUIIATEIbHBIE 3aPsi/Ibl;
') IMEIOT 3apsiibl, KpaTHbIE 3aps1y IEKTPOHa.
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QJIEMCHT OI.[eHO‘-IHbIe cpeacrTBa
0o0y4eHus
KOMIICTCHII MM
Bnanets HaBpikamu O11€eHKHM pe3yabTaToOB TeMBbI CEeMHHAPCKHUX 3AHATHN

HAaYYHOI'O S5KCIICPpUMECHTA UJIN
HUCCICIOBAaHU.

HaBbikamMu MEXIUCITUTUTMHAPHOTO
MIPUMEHEHUSI 3HAHUS TIPU aHAIIU3E
TECHJICHIIUHA Pa3BUTHUS
COBPEMEHHBIX €CTECTBEHHBIX HAYK.

Haspikamu CHCTEMHOTO
PO ECCUOHATBHOTO MBIITUICHHS

TEMA 1. ECTECTBEHHO-HAYYHOE IIO3HAHUE OKPVYXXAIOILIEI'O MHUPA

[Iponecc ecrectBeHHO-HAYYHOTr0 no3HaHusA. [IpaBuna Jlekapra HAy4HOr0 MO3HAHUS.
JlocTOBEpHOCTh Hay4HbIX 3HaHUH. MicTuHa — npenmer no3Hanus. OCHOBHBIE ITOJIOKEHUS
€CTECTBEHHO-HAYYHOI'0 T03HaHMs. EQUHCTBO SMIMPUYECKOTO U TEOPETUYECKOTO ITO3HAHUS.
YyBcTBeHHbIE (hOpPMBI IO3HAHUSA: OLIYIIEHUs U npeacTtasiaeHus. Hayunsiii pakr. HaGmonenue
U DKCIEepUMEHT. TexHuuecKue cpeicTBa FIKCIIepUMenTa. MblluieHue, CyXAeHue,
yMO3aKJroueHue, 00001eHre 1 npeasuaeHne. MeTosl 1 IpUEeMbl €CTECTBEHHO-HAYYHbIX
uccnenoBanuil. CpaBHeHUE, aHAIU3 U CUHTE3. AOCTparupoBaHUE U WeaIU3allMsL.
MogpenupoBanue. Unnykius u genykuus. TBopueckoe BooOpaskeHue n MHTynuus. Coueranue
MPaKTUYECKUX U TeOpeTUYeCcKuX 3HaHui. OOpaboTKa SKCIIEpUMEHTANIBHBIX PE3YIbTaTOB.
CoBpeMeHHbIE CpPEeICTBA €CTECTBEHHO-HAYYHBIX UCCIIeI0BaHUN. BaxkHelmue n1ocTnxeHns
COBPEMEHHOI'0 €CTECTBO3HAHUS.

TEMA 2. ®YHJIAMEHTAJIBHBIE ITPUHIIMIIBI 1 3AKOHBI

®dusnka — (pyHIaMEHTalIbHas OTPACb ecTecTBO3HaHHUA. OCHOBHBIE 3TAIlbl Pa3BUTHUS
¢uzuku. Konuenmus atoMuzMa. Y HUBEPCAIbHOCTh (PU3NYECKUX 3aKOHOB. DyHIaMeHTalIbHBIE
B3aumojeiicTBus. Mepapxus ctpykTyp marepuu. [Ipuniun toxaectseHHocTH. KoHnenumu
MaTEpUH, ABMXKEHHUS, IPOCTPAHCTBA U BPEMEHU. 3aKOH BCEMUPHOTO TAroTeHusl. [IpuHmn
OTHOCHUTEIILHOCTH U MHBApUAHTHOCTH. [locTynaTel criennanbHON TEOPUH OTHOCUTEIBHOCTH.
OOm1ast Teopust OTHOCUTENbHOCTH. CBOMCTBA MPOCTPAHCTBA, BPEMEHHU M 3aKOHBI COXPAHEHHS.
dynnameHTangbHbIe 3aK0HbI HploToHa. Kitaccrueckasi MeXaHHMKa U JIAIIAaCOBCKHM
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nerepMuHu3M. PazButre npeacTaBieHuil 0 MPUPOE TEIUIOBBIX SBICHUN. TepMoarHaMu4ecKue
U CTaTUCTUYECKUE CBOKCTBA MakpocucTeM. OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-
KMHETHYECKUX NpecTaBieHuid. Tepmoannamudeckue 3akoHbl. HeoOpaTUMOCTh peaabHbIX
IIPOLIECCOB M KOHLENIMS SHTPONUU. Xa0C, CTPYKTYpa U MOPSI0K. DIEKTpOMarHuTHas
KoHULenuus. JJMCKpeTHOCTh ¥ HENPEPBIBHOCTh MaTepuu. CyIIHOCTH 2JIEKTPOMAarHUTHON TEOPUH
Makcaesuta. KopiyckyJsspHO-BOJIHOBBIE CBOWCTBA CBETA.

TEMA 3. ATOMHBIN ¥ HYKJIOHHBIM YPOBHU CTPOEHUA MATEPUN

PazButue npeacrasienuii o crpykrype aromoB. Mozens atoma Tomcona, Pesepdopna,
Bopa. KopmyckynsipHo-BOTHOBBIE CBOMCTBa MUKpPOUYACTHIL. [IpHHIUIIBI HEOTIPEIETICHHOCTH U
JOTIOJTHUTEIHLHOCTH. BeposTHOCTHBIN XapakTep MUKponpoleccoB. CTpoeHHEe aTOMHOTO sJIpa.
PannoaktuBHOCTH. CBOMCTBA 3IEMEHTAPHBIX YacTULl. AHTUYACTULBI. KBapkH.

TEMA 4. KOHLIEIIIMA PA3BUTHS 1 SBOJIIOLIMU BCEJIEHHOU

Camoopranuzanus cucteM. [IBe TeHAEHIIUN pa3BUTH IPUPOTHBIX CUCTEM: JAerpafanus U
ynopsagoueHue. OTKpeIThie cucTeMbl. OOBEKT U3y4eHUsl CHHEepreTuku. HeycToiunBoCTb
CIIOKHBIX cucTeM. Touka Oudypkarnyuu. OCHOBHBIE MOJI0XKEHUS KOHLIENINH pa3BuTH. [Iponecc
camoopranuzauuu Beenennoil. OCHOBHbIE KOHLIETIIIUU KOCMOJIOTHH. 3aKOH Xa00ia.
PenukroBoe nznyuenue. O6pasoBanue o0bekToB Beenennoit. ['anaktuku u 38e3/bl. [Tynbcapsl.
CpenctBa nHabmoaeHust 00bekToB Beenennoii. [Ipodiema moucka BHE3EMHBIX [TUBUIN3AIINAMN.
[Ipoucxoxnenue u ctpykrypa Conneunoit cuctemsl. Connue. [lnanerst ConHEYHOU CUCTEMBI.
[Tpoucxoxaenue u crpoeHue 3emin. 3emHas kopa. ['uapocdepa u armocdepa 3emiu.

TEMA 5. BUOC®EPHBII YPOBEHb OPIAHU3ALIMN MATEPUM

3apoxaenue xuBoi Mmarepun. Hocutens renerndyeckoit nudopmarmu. HykinenHoBsie
kucnoTel. Coctas u ctpykrypa mosiekyn JJHK u PHK. I'eneTnueckue cBoiicTBa opraHusma.
CrpykTypa u cBoiicTBa 6enkoB. buocuntes 6enkoB. CTpoeHre U pa3HOBUHOCTH KIIETOK.
IIpokapuots! 1 3ykapuoThl. Jlenenue knerok. CoBpeMEHHOE NMPEACTABIEHUE O IPOUCXOKAECHNUN
KU3HU. XUMHUecKas dBosIIoLMsL. bruoxumuueckas cTaausi pa3BUTHs AKU3HU. DBOJIIOLIHS
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opranu3mMoB. MHOrooOpaszue Gopm Ku3HH. 3apOKICHIE SBOIIOIMOHHON uaen. ies 3BoIonnun
Jlamapka. MicTopust BO3HUKHOBEHUS 3BOTIOIMOHHON ujien [lapBruna. OCHOBHBIE (haKTOPHI
spommoniu. HacnenctBeHHocTh. OnbiTel Menpens. VIcKycCTBeHHBIN 1 €CTECTBEHHBINH 0TOOP.
[enenamnpaBiaeHHOE MOBEICHUE U €CTECTBEHHBIM OTOOP. Pa3HOBUIHOCTH )KUBBIX OPTraHU3MOB.
Oco0eHHOCTH PACTUTENBHOTO U 5KUBOTHOTO MUpa. AJJanTalusl )KUBbIX OPraHU3MOB.
B3anmo3aBUCMMOCTD KUBBIX OPraHU3MOB. YenoBek — GpeHoMeH npupoibl. U3noIoruyecKme
0COOCHHOCTH uenoBeka. Mo3r yesnoBeka — MaTepHuaibHbIi HOCUTENb pasyMma. [Icuxonorus
yenoBeka. Cormuonoruueckue acnekTol. JKusneodecneuenue yenoBeka. CpeacTBa cCoXpaHEHUS
310poBbs. [Ipoanenue xxu3nu opranuzma. MexaHus3m CTapeHUsl U MPOJOHKUTENIbHOCTD KU3HH.
[Touck cpencts npotus craperus. DopMupoBanue HOOCHEPHI.

TEMA 6. ECTECTBEHHO-HAVYYHBIE ACIIEKTHI 9KOJIOI'MA

I'mo6anbHbIe KaTacTpodbl U 3BOIIOLHS KU3HU. [IpeogoieHne SKOI0rnIeckoi KaracTpodsl.
[MTapaukoBsiii 3¢ dext u noroga. Kucnorusie ocanku. PaspymieHre 030HOBOTO CII0s U
npo0GseMsl ero coxpaneHus. Bogueie pecypcebl. CriocoObl COXpaHEHHs BOAHBIX PECYPCOB.
[TorpeGnenue sHepruu u cpea Hamero oouranus. PagroaktuBHoe Bo3jeiicTBue Ha 6uocdepy.
3amura ot o0ydeHus. EcTecTBeHHO-Hay4HBIE TPOOIEMBI 3aIIUTHI OKPYKAIOIIEH CPEIbl.

OK-7

CIIOCOOHOCTBIO K CAMOOPTaHMU3AIIMN U CaMOOOPa30BaHUIO

3HaTh

Pons €CTECTBO3HAHUS B
(dhopMupoBaHUH LIEJIOCTHOTO
BHJICHUSI MUpa U XU3HH, a TaKKe
BO3MOKHOCTH HCIIOIb30BAHUS
nHpopManun B
npoecCHOHALHON AeSITENbHOCTH

BOHpOCl)I AJIS MOATOTOBKH K 3a49€Ty

1. Uctopus ecTeCTBO3HAHMSL.

2. EcTecTBEeHHOHAaYYHOE MTO3HAHUE OKPYKAIOIIETO MUPA.

3. EcTrecTBeHHOHay4Hast KapTHHA MUPA.

4. Tlopsimox u GecopsIOK B IPUpPoIe. Xaoc.

5. CTpyKTypHbIE€ YPOBHHM OpPTraHHU3allMH MAaT€PU MUKPO-, MAKPO-, METaMUPBI.
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B COBPEMCHHBIX YCIIOBUAX

6. IIpocTpaHcTBO, BpeMs, ABUKEHHUE.

7. [IpyHIMIIBI OTHOCUTEIHHOCTHU. [[pUHIIUTIBI CUMMETPUH.

8. 3aKOHBI COXpaHEHHUSI.

9. bauskoxaelictBue, ganbHoAecTBUE. DyHIaMEHTaIbHbIE B3aUMOACHCTBUS.

10. IlpuHUUIBI Cyneprno3uLMH, HEONPEAEIEHHOCTH, JOMOJIHUTEIbHOCTH.

11. Jlunamudeckue U CTaTUCTUYECKHE 3aKOHOMEPHOCTH B MIPUPOJIE.

12. 3aKOHBI COXpaHEHUS SHEPTUU B MAKPOCKOIINYECKUX MTPOLIECCAX.

13. XuMunyeckue CUCTEMBI.

14. DHepreTrKa XUMHYECKUX MTPOIECCOB, PEAKIIMOHHAS CIOCOOHOCTH BEIIECTB.

15. OcobeHHOCTH OMOJIOTUYECKOTO YPOBHS OpraHU3allii MaTepuu.

16. IlpuHUUIIBI 3BOMTIOLMH, BOCIIPOM3BOCTBA U Pa3BUTHS KUBBIX CUCTEM.

17. MHorooOpa3ue >KMBbIX OPraHU3MOB — OCHOBA OPraHU3aIUl U YCTOHYUBOCTU OHOC(hEpHI.
18. ['eneTrKa 1 HBOTIOIHUS

19. YUenogek: (hu3nonorus, 310pOBbE, TBOPUYECTBO, PAOOTOCTIOCOOHOCTH, OMOITHKA.
20. Yenmosek, Onocdepa 1 KOCMUIECKUE ITUKIIBI.

YmeTs

YMers  nenathb
IPUMEHSATh METObI
MaTeMaTUYeCKOn 00paboTku
uHpOpMalUY, TEOPETHYECKOTO H
AKCIEPUMEHTATHHOTO
UCCIIEIOBAaHUST Al pELICHHA
y4eOHBIX "
npodeccnoHaNbHbIX 3a1a4

BBIBOIBI u

TecTbl 111 py0e:KHOTO KOHTPOJIS
1o teme: «KoHuenmus pa3BuTHs 3BOIIONUHN BeeneHHo

1. ITpupoiHBIE CKauKO0Opa3HbIE MPOIIECCHI, IEPEBOISAIINE OTKPHITYIO HEPABHOBECHYIO
CUCTEMY, IOCTHUTIIYIO B CBOEM Pa3BUTHH KPUTUYECKOTO COCTOSIHHSI, B HOBOE YCTONYHMBOE
COCTOSTHUE C 00JIee BEICOKUM YPOBHEM CIIO)KHOCTH U YIOPSIIOYEHHOCTH 110 CPABHEHUIO C
WCXOJHBIM HA3bIBACTCS:

a) SBOJIIOIIHEH; 0) caMoopraHu3aluei;
B) YCTOMYMBHIM pa3BUTHEM; T) OpraHU3aIuei.

2. CBs3u MEXIy dJIeMeHTaMH (ITOJICHCTEMaMu) CTPYKTYPBI, KOTOPBIe 00pa3yroTcs B
OTKPBITBIX CHCTEeMax Oaronapsi MFHTEHCHBHOMY 0OMEHY BEIIECTBOM M YHEPTHUEH C
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OKPY’KaIOIlleH CPeor B HEPABHOBECHBIX YCIOBUSAX, U3y4aeT:
a) TepMOAMHAMUKa; 0) CTAaTUCTHKA;, B) CHHEPICTHKA;
T') MOJICKYJIsipHas (PU3UKA.
3. Kputnueckast Touka, B KOTOpOii Hanbosiee BEpoATEH IMepexo]l B HOBOE COCTOSIHUE
HEPaBHOBECHOI CHCTEMBI, Ha3bIBAETCS] TOUKOIA:
a) pazoBoro nepexona; 0) HEYCTOWYUBOCTH;
B) durykTyaruu; r) Oudypramum.
4. Camoopranuzaiys BKJIIOYaeT:
a) 3aKOHOMEPHBIE U CITy4ailHbIEe IPOIIECCHI;
0) TOJIbKO 3aKOHOMEPHBIE MPOIIECCHI;
B) TOJIBKO CITy4aifHbIE IPOLIECCHI;
T') TOJBKO JIETEPMUHUPOBAHHBIE POLIECCHI.

5. Hayka o ctpoenun u s3Bononnu BeeneHHol — 3T0:

a) acTpoHOMHSI; 0) KOCMOJIOTHS; B) aCTPOJIOTHS;
r) HeOecHas MEXaHHKa.

6. TeopeTnueckuii BBIBOJI O pacMpeHny BeeneHHOH BIiepBbIe SKCIIEPUMEHTATHHO
MOATBEPAMIL:

a) ['A. 'amoB; 0) P. Bunscon; B) A.A. ®puaman; 1) 9.Xab0:71.

7. CKOpOCTb yJaJIeHus TalakTUKU IPSMO MTPOMOPIIMOHAIbHA PACCTOSIHUIO /IO HEE — 3TO
hopmynupoBKa:

a) 3akoHa Xa00ia; 0) MpUHIIMIIA OTHOCUTEIHHOCTH;
B) OCHOBHOT'O NPUHIUIA KOCMOJIOTHH; T') IPUHIIMIIA COOTBETCTBUSI.

8. Bo3pact BcenenHoil cocrasisieT okoo:

a) 200 teIC. met; 6) 15 mupa. net; B) 1 mapa. aet; r) 100 mupa. ner.

9. Tlpeamonaraercs, 9TO B HAYAJILHBI MOMEHT pa3BUTHs BceleHHOM IIIOTHOCTD ee
BellecTBa Obljla CPaBHUMOM C IJIOTHOCTBHIO aTOMHOTO si/ipa, U Bcs Beenennas npeacrasisiia
co00i1 OrpOMHYIO KaIlIIO; [0 KAaKUM-TO IMIPUUMHAM 3Ta KaIljisl B30pBaJIach; 3TO MPEIOJI0KEHNE
JI&KUT B OCHOBE:!

a) TUIOTe3bl MyJbcupytonie Beenennoii;
6) Mozenu ropsiuelt BeenenHol;

B) CTAI[MOHAPHOMN MOJIeNH;

') KOHIIENITUH OOJIBIIIOTO B3PHIBA.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII MM

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeacTBa

10. ®oHOBOE U30TPOMHOE KOCMHUYECKOE U3ITYUEHUE CO CIIEKTPOM, OJIIM3KUM K CIIEKTPY
U3Iy4YeHus: abCOIIOTHO YEPHOTO Teja ¢ TeMIiepatypoit okoio 3 K, Ha3biBaeTcs:
a) PEIIUKTOBBIM; 0) pEHTTC€HOBCKHM;

B) YIbTpa(uoIeTOBbIM; T') HH(PPAKPACHBIM.

11.Yactp Bcenennoit, noctynHasi HCCIIEOBAHUIO aCTPOHOMUYECKUMHU CPEJICTBAMU,
COOTBETCTBYIOIIMMU JOCTUTHYTOMY YPOBHIO Pa3BUTHsI HAyKH, HA3bIBACTCSA:

a) raJJakTUKOM; 0) 3BE3THOM CHCTEMOM;
B) MeTarajlakTHKOMH; T') CO3BE3IUEM.
12. HauGonee 6muskas k CosHIy MJIaHeTa:
a) 3emus; 6) Mapc; B) Mepkypuii; r) FOnutep.
13. HauGonee ynanenHas ot CojiHIA TUIaHETa:
a) Carypn; 0) IOnurep; B) Hentyn; r) Ypan.
14. K nnaHetaMm 3eMHOM TpYIIIbI OTHOCSATCS:
a) Mepkypuii, Benepa, 3emnsi, Mapc;
6) Mepkypuii, 3emisa, Mapc;
B) 3emJsi, Mapc;
r) 3emis, Mapc, FOnuTep.
15. K muraneram-ruranTaM OTHOCSTCS:
a) Mapc, Onurep, Catyps; 6) Benepa, Ypan;
B) Mepkypuii, CatypH, Ypan; r) FOnurep, CatypH, Ypan, HentyH.
16. OddexruBnas Temneparypa nosepxnoctu Connia — porocdepsl — okouno (K):
a) 1 mun.; 0) 10 muH.; B) 1 ThIC.; T) 6 THIC.

17. B armocdepe 3emun npeodiianaer:

a) a30T; 0) KUCIOPOJ; B) IMOKCHJ YTIEpoJa; T) mapooOpa3Has BoOJa.
18. B atmocdepe Mapca cyriecTBeHHO peodiaiaeT:

a) Kucnopoxa; 0) aproH; B) TUOKCHJ YIJIEpOaa; T) a3oT.
19. ®opmupoBanue 3eMIIN JITUIIOCH:

a) 5-6 mupa. ner; 6) 10 maH. net; B) 6omee 100 muH. jer;

r) 6osiee 20 mup. JeT.
20. Temniepatypa sapa 3emin coctaniser nmpumepHo (°C):

a) 1 Teic.; 6) 5 ThIC.; B) 10 THIC.; T) 500.

21. BepxHsis 4acTh MAaHTHH BMECTE C 3eMHOU KOpOi 00pa3yer:
a) acteHocdepy; 0) MpoMeKyTOUHYIO chepy;
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B) JIuTOC(Epy; T') MACCUBHYIO YacTh 3EMIIH.
22.  Hapn tponocdepoii 10 BeICOTHI 50 — 55 KM HaJ| 3eMHOI MMOBEPXHOCTHIO HAXOAUTCS:
a) nonocepa; 0) crparocepa; B) Tpomocdepa; T) 3k3ochepa.
23. buocdepa Britoyaer:
a) TOJILKO BEPXHIOIO YaCTh 36MHOU KOPBI; 0) TOJIBKO JIUTOCHEPY;
B) HIDKHIOIO 9acTh atMocdepsbl, ruzpocdepy u urochepy;
T') TOJIbKO JUTOChepy U ruapochepy.

o Teme: «brochepHslil ypoBEeHb OpraHU3allud MATEPUN»

1. OcHoBoOIIOJIArAOIIME KU3HEHHBIE CUCTEMBI 00ECIIEYNBAIOT:
a) TOJIbKO OOMEH BEIIIECTB;
0) OOMeH BEIIeCTB M BOCIIPOU3BEICHUE MAaTEPHAIBHBIX OCHOB YKU3HU;

B) TOJIEKO BOCITPOU3BEICHUE MaTEPUATBHBIX OCHOB KH3HH,
I') HAaCJIEICTBEHHOCTb.
2. 75—85 % macchl KIETKU COCTaBISET:
a) Boga; 0) yrneBojbl; B) OCNKH; T) KUPBI.
3. XpaHeHue U niepeaavy HacleACTBeHHON HHPOpMAIIMN 00eCTIeYnBaIOT:
a) 6enku; O) yrieBoAbl;
B) HYKJIEMHOBBIE KUCIIOTHI; T) PochOpHBIE KUCTOTHI.
4. OTpacib ecTeCTBO3HAHUS, OCHOBHAS 3aj7[adya KOTOPOH 3aKIF0YaeTCs B KOHCTPYUPOBAHUU
HOBBIX, HE CYIIECTBYIOIINX B TIPUPOJIC COYCTAHUI TCHOB, HA3bIBACTCS:
a) MOJIEKYJISIpHOM Ouooruel; 0) reHeTUKOM;
B) TEHHOI TEXHOJOTHEH; T') MUKPOOHOIOTHEH.
5. BricokoMoneKynsipHble OPraHMYECKHUEe COSTUHEHMS, TIOCTPOSHHBIE U3 0CTaTKOB 20
AMUHOKHCIIOT, TIPEJICTABIISIFOT COOOM:
a) yrineBoabl; 0) OelKu; B) KUPBI; T) HYKICOTHIBI.
6. Ilo mpoIeHTHOMY COJIEP’)KaHUIO BEIISCTB B KJICTKE OCJIKH 3aHUMAIOT MECTO:
a) mepBoe; 0) TpeThe; B) BTOPOE; T) MATOE.
7. Benok BXOTUT B COCTaB reMOTrJI00nHa, KOTOPHIii:
a) cHaOKaeT KJIETKU JUOKCUIOM YTIIepOa;
0) BBIMOTHSIET 3AIUTHYIO (QYHKIIHIO;
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B) o0ecrieunBaeT TKaHU SHEPTHUEH;
') CHa0XaeT KJIETKH KUCIOPOIOM.
8. OcHOBa CTPOCHHUSA U KUZHEACITEILHOCTU BCEX JKUBOTHBIX U PACTEHUH, dJIeMEHTapHas
KHUBasi CUCTEMa — ITO:
a) kierka; 0) mosiekyna JIHK; B) 6enku; T) hepMeHTEHI.
9. TepMHH «KJIETKa» BIIEPBBIC MPEITOKHIL:
a) lx. Camuep; 0) P. I'ykx; B) M. llnelinen; r) T. lIBanH.
10. CTpyKTypHBIE BJIEMEHTHI si1ipa KIeTKH, conepxamue JJHK, HazpBaroTcs:
a) Oesnkamu; 0) MIacTHAaMU; B) XpOMOCOMaMU; T') IIUTOILIa3MOM.
11. Bce npokaproThl 00J1aAaI0T CTPYKTYPOH:
a) MHOTOKJICTOYHOM;
0) ¢ 0OpPMIICHHBIM KJICTOYHBIM SIJIPOM;
B) ¢ monekynamu JJHK, okpyxeHHbIMU S€pHBIMU MEMOpaHaMU;
T') OTHOKJIETOYHOU ¢ HEO()OPMIICHHBIM SPOM.
12. Crioco0 meneHus sIepHBIX KIETOK, 00SCIICUNBAOIINN TOKICCTBCHHOE PaCpeICIICHIE
TeHETUYECKOr0 MaTepHralla MeX,1y I0OUepHUMH KJIETKaMH, HOCUT Ha3BaHHUE:
a) MUTO3; O)peluiuKalyus; B) pa3MHOXEHHE; T') POCT.
13.TIpennonaraercs, 4To nepBUyUHas arMmochepa 3eMiu cojeprkana:
a) KMCJIOPOJ U JUOKCH]T YIJIepoJia;
0) MeTaH, aMMHaK, apbl BOJbl U BOAOPOS;
B) BOJIOPOJI U TEJIHIA;
T') BOAOPOJ ¥ KUCIIOPO/.
14. K ocHOBHBIM XMMHUYECKHUM 3JIEMEHTaM, U3 KOTOPBIX COCTOUT BCE JKHUBOE, (OHU
Ha3bIBAIOTCS OpPraHOr€HAMM) OTHOCSITCS:
a) BOJIOPOJ ¥ renuif; 0) KHCJIOPOJl U KPEMHMIA;
B) KHCJIOPO/I, YIJIEPO, BOJIOPO M a30T; T) a30T U TeIUH.
15. [losiBneHre y MOTOMKOB MPU3HAKOB 00Jiee WM MEHEE OTJATICHHBIX TPEIKOB
Ha3bIBaeTCS:
a) MyTaluei; 0) U3MEHUNBOCTBIO;
B) HACJIEZICTBEHHOCTBIO; T') aTaBU3MOM.
16. Bo3HuKaroI#e eCTECTBEHHO WM BBI3BIBAEMbIE HCKYCCTBEHHO U3MEHEHHUS
HACJIEICTBEHHBIX CBOWCTB OpraH13Ma Ha3bIBalOTCSI:
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a) MyTanueu; 0) aTaBU3MOM; B) U3MEHUYMBOCTBIO; T) aJlallTallUCH.

17. OcHOBOM U3MEHYMBOCTHU B )KMBOW IPUPOJIE ABISAETCS:

a) aTaBu3M; 0) MyTalMs; B) €CTECTBEHHBIN OTOOD; T) ajanTalys.

18. IIporecc BEKMBAHUS U BOCIIPOU3BEICHHUS OPraHU3MOB, HanboJiee MPUCIIOCOOIECHHBIX K
YCIIOBUSAM CpEIbl, ¥ THOENN B X0JI€ 3BOJIIOLUN HETIPHCIIOCOOICHHBIX HA3bIBACTCS:

a UI3BMEHYMBOCTBIO; 0) MyTaIuei;
B) €CTECTBEHHBIM OTOOPOM; T) aJanTaIuei.
19. Cornacuo Y. JlapBuHy, OCHOBHBIMH (PAKTOPAMU IBOIIOIMH SBIISTFOTCS:
a) MPEUMYIIECTBEHHO MYTAaIllH;
0) TOIBKO U3MEHYHBOCTH U MYTAIlUH;
B) B OCHOBHOM €CTECTBEHHBII O0TOOp U HACIEACTBEHHOCTb;
') ©3MEHYUBOCTb, HACJIEJICTBEHHOCTh U €CTECTBEHHBII 0TOOD.
20.Hayka 00 nckomaeMbIx OpraHu3Max Ha3bIBaeTCs:
a) 300JI0THUECH; 0) reosoruei;
B) MAJICOHTOJIOTHEH; T') OOTAaHUKOM.
21. CtaHOBJIEHHE U Pa3BUTHE YEIIOBEKA CBA3BIBAIOT C:
a) IOPCKUM MEPUO/I0M; 0) aHTPOIIOTEHOM;
B) JIEBOHCKMM NEPUOJIOM; T') MaJICOT€HOM.

22. 3aKOHOMEPHOCTH B3aMMOOTHOIICHHU KHUBBIX CYIICCTB C OKPYXKAIOIICH CPeIoit n3ydaeT:
a) 9KoJIoTHs; 0) €CTeCTBO3HAHUE; B) 300JI0THUS; T) OHOJIOTHS.

23. I'pyrmmna opranu3MoB, OTHOCSIINXCS K OTHOMY BUJTY, JUIUTEIHHO 3aHUMAIOIIAs
OTIpeIeIEHHOE TIPOCTPAHCTBO U BOCIIPOU3BOAAIIAS ce0s B TeUeHHE OOJIBIIOTO YHCa
MMOKOJICHHH, HAa3bIBACTCS:

a) OuoreHo30M; 0) SKOCHUCTEMOI; B) OMOTOM; T) MOMYJISALIHUEH.

24. COBOKYITHOCTb PACTUTEIBHBIX U )KUBOTHBIX OPTaHU3MOB, HACEIISIOMINX JTAHHBIN Yy9acTOK
cpeapl 0OUTaHus, Ha3bIBACTCS:

a) SKOCUCTeMOM; 0) OMOIIeHO30M; B) OMOTOM; T) MOMYJISALHUEH.

25. YcroiiunBast IpUpOTHAsI CUCTEMa, B KOTOPOU POUCXOTUT KPYTrOBOPOT BEIIECTB MEKIY
KUBBIMH 1 HES)KHBBIMHU €€ YaCTSIMH, Ha3bIBACTCH:

a) DKOCHCTEMOM; 0) OMOIIEHO30M; B) OMOTOM; T') OMOTEOIMHO30M.

26. EcTecTBEHHBII TIPOIIecC, IIOCPEACTBOM KOTOPOTO 3€JIEHBIC PACTEHHSI, BOJIOPOCIH U T. TI.
WCTIOJIB3YIOT COTHEYHYIO DHEPTHUIO TSI CTUMYJITHUPOBAHHS XUMUYESCKUX PEaKIUil MPeBpaIIeHUs
JMOKCHA YIIIepoia U BOJIbI B OPTaHUYECKNE COSTMHEHHS C OTHOBPEMEHHBIM BBIJICIICHUEM
MOJIEKYJISIPHOTO KHCIIOPOJ1a, HAa3bIBACTCS:
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a) OuocuHTe30M; 0) GOTOKATAIU30M;
B) ()OTOCHHTE30M; ) POCTOM PACTEHUH, BOZOPOCIIEH H T. II.

10 TEMC: «ECTGCTBCHHO-Hay‘-IHBIG ACIICKTHBI OKOJIOTUN»

1. CruxuiiHas 1esSTeIbHOCTD JOAEH, CONPOBOXKAAOLIASICS TOBCEMECTHBIM MAaCCOBBIM
3arpsi3HEHUEM CpeJlbl OOMTaHMS, HAPYIICHUEM TEIIOBOT0 OasiaHca 3eMJIH, pa3BUTHEM
NapHUKOBOTO 3P peKTa, IPUBOIUT K:

a) pa3pyIICHUIO 030HOBOTO CJIOs; 0) M3MEHEHMIO KIIMMATa;
B) 9KOJIOT'MYECKON KaTacTpode; I') KUCIOTHBIM OCa/IKaM.

2. Ecnu ckopocTh pUpPOCTa HACEICHHUS IPEBBIIIAET CKOPOCTh IKOHOMHUYECKOTO POCTa
HACTOJIBKO, YTO BCE OOJIbIIIEE YUCIIO JIFOJIEH HUIAET, TO BO3ZHUKACT:

a) epeHaceneHue; 0) OeHOCTS;
B) IUCHPONOPLUOHATIBHOCTD PA3BUTHUS; T) JIerpasialusl.

3. IHTeHCHBHOE MCTIOIH30BaHUE IPUPOIHBIX PECYPCOB H, KaK
CJI€ZICTBHE, BHICOKMI YPOBEHB 3arpsi3HEHHs OKPY>KAIOLIEeH Cpe/ibl CBUIETENBCTBYET O:

a) 6J1arocoCTOSIHMM HaceleHus; 0) nepenorpelaeHny;
B) Pa3BUTHUH NPOU3BOJICTBA; T) AeMOrpaduyecKoM B3pHIBE.
4. TToTpeOHOCTH PACTeHHIA B YTIIEpo/ie 00ECIIeYMBAIOTCS B PE3YIIbTATe MOCTYIIIICHHS
YIJIEPOJ0OCOAEPKALINX BELIECTB H3:
a) aTMocdepsbl; 0) MUHEpPAJIbHBIX YA00pEHMUIA;
B) IIOYBBI; T') TUAPOCHEPHI.
5. B pe3ynbTare r1100abHOTO MOTEIUIEHUS! YPOBEHb MUPOBOTO OKEaHa:

a) HE UBMEHUTCH;
0) YMEHBIINTCS 3a CYET UCTIAPEHUS BOJIBI;
B) YBEIIMYUTCA 3a CUET TasHUSA JIETHUKOB U PACUIUPEHUS BOJIBI;
r) Oy/IeT U3MEHSThCS HE3HAUUTEIBHO.
6. IloBpImieHue TemmnepaTypsl aTMochepsl 0 Mepe YBEITHUYCHHS B HEH COIEepIKaHHS
JUOKCH/JIA YIJIEpOaa, METaHa, BOJSHOIO Iapa U APYTUX ra30B HOCUT Ha3BAHUE:
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a) MapHUKOBBIN 2P deKT; 0) aHTPONOTreHHBIH AP DeEKT;
B) 9KOJIOTHYECKask KaTacTpo(da. IT) aHTPOIIOTEHHOE TOTEIUICHHE.
7. BoccTaHOBIEHHIO HOPMAJIBHOTO COCTaBa aTMOC(hEpbl CIOCOOCTBYET:

a) TpaHCIIOPT; O) MPOMBIIICHHBIE TIPEANPUSATHS,
B) QHEpPIe€THUKA; I') pACTUTEIbHOCTD

8. K aHTpoOIoreHHbIM HCTOUHUKAM 3arpsi3HEHUs] OKPY>KaIoIIel Cpeibl He OTHOCSTCS:
a) TEIUIOBbIE 3JIEKTPOCTAHIMK; O) BYJIKaHbI U Fel3epsbl;
B) IPOMBILIUICHHBIE PEANPUSATHUS; T)TPAHCIIOPTHBIE CPECTBA.

9. HMCTOYHMKOM KHCIOTHBIX OCAJIKOB SIBIISIOTCSI:
a) OKCUJIBI yriieposa; 0) MOJIEKYJbl KUCIOPOa;
B) MOJIEKYJIBI 30Ta; T') OKCUBI CEPBI U a30Ta U JIp.

10. B xuCIOTHBIX Ocaikax BOJOPOAHBIN moka3arens pH:
a) Hke 5,6; 0) pasen 7,0; B) Boime 7,0; T) BoIme 5,6.

11. HeliTpanu3zauus OKUCIEHHOH MOYBBI IPOU3BOAUTCS ITyTEM BHECEHMS:
a) a30THOM CeIUTpHI; 0) raleHol U3BECTH WU MENa;
B) cynepdocdara; r) NeCTULHIOB.

12. O30HOBBIH CIIOH B BEPXHUX CIOSX aTMOC(EPHI:
a) YMEHBIIIAeT TEIUIOBOE U3TydeHHEe 3eMIIn;
0) 3aIIMINaeT BCE )KUBOE OT OMACHOTO YIbTPa(UOIETOBOTO U3TyUCHNUS,
B) OJIOKHPYET KOCMUYECKUE JTYUH;
r) OJIOKHpYET MOHU3ALHMIO ATMOC(EPBI.

13. O30HOBBII1 cJ10H pa3pyIIaeTcst BCIeACTBUE BEHIOPOCOB B aTMOChepy
a) OKCHJIOB Cephl; 0) OKCHJIOB a30Ta;
B) YIJIEKHCIIOTO ra3a; T) (bpeoHOB.

14. K aHTpOITOT€HHBIM UCTOYHHKAM 3arps3HEHUS BOJBI HE OTHOCSTCS:

a) TEIJIOBBIE IEKTPOCTAHIMK; ©) THAPOIIEKTPOCTAHIINH;
B) MPOMBINUICHHBIC TIPEATPUATHS
I') XMMAYECKHE COSAMHEHUS PUPOTHOTO MPOUCXOKACHUSI.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIH

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeacTBa

15. PacnpocTpaHeHuIo 3arps3HsIOMIMX BEIIECTB B MOBEPXHOCTHOM CJIO€ 3€MHOM KOPHI Ha
00JIbIINME PACCTOSIHUS OT UCTOUYHUKA 3arpsi3HEHUSI COOTBETCTBYIOT
a) TIIMHUCTBIE CIIOM; 0) MecyaHble CIIou;
B) TPYHTOBBIC BOJIBI; T) CKBKHHBI.

16. CoxpaHeHHIO OKpYKAIOIIEH cpebl CIIOCOOCTBYIOT COSPEKECHUS SHEPTUU U €€
MIPOU3BOJICTBO:
a) Ha TEIUIOBBIX 3JIEKTPOCTAHIMAX; O) HA aTOMHBIX HJIEKTPOCTAHIUIX;
B) Ha TUAPODIIEKTPOCTAHIUAXK; T') C TOMOIIBIO BETPOYCTAHOBOK.

17. HayyHO ycTaHOBJICHHAs MaKCHMaJIbHAsi KOHIICHTPAILIKs BPEIHBIX BEIIECTB, KOTOPast
Oe3omacHa 6e3 MPUMEHEHUS CIeUaTbHBIX Mep 3allUThl, HA3bIBACTCSA:
a) HEUTpaJIbHOW KOHIIEHTpaIMe; 0) HOpMaJIbHON KOHIIEHTPAIHEH;
B) 6€30MacHOM KOHLIEHTpALUEH; T) IPeaebHO JOMYyCTUMOM KOHIIEHTpaluen

Bnanets

HaBbikamu paGoThl ¢ Hay4HOI
JUTEPATypOU pa3HOTO YPOBHS
(Hay4HO- ONyJIsipHbIE U3/IaHUS,
NEPUOANYECKHE KypPHAIIBI,
MoOHoOrpaduu, yueOHHKH,
CIPAaBOYHHKH).

HapbpikaMu MCIIOJIB30BaHUS
PAa3JIMIHBIX CCTCCTBCHHOHAYYHBIX
METOJ0B JJIsd UCCICJOBAaHUA
Pa3JINIHBIX 00BEKTOB

BapuaHTbI KOHTPOJIBHBIX padoT
Bapuanr 1

1. EcrecTBO3HaHHE KaK CUCTEMa HayK O MPHUPOJIE.

2. 3aKoH BCEMHPHOTO TSATOTECHUSI.

3. OCHOBHbIE HaNpPaBJICHUS YICHUS O XUMUYECKOM COCTaBE.
Bapmuanr 2

1. OcHoBHBIE 3TaMbI Pa3BUTHS €CTECTBO3HAHUS.

2. T'unoresa «remaoBoil cMepTu» Beenennoii. B ueM ee HecocToATeNbHOCTD?

3. XWMHYECKHI JIEMEHT: ONpeielicHUe, pacpoCTpaHEHUE B IIPUPOJIC.
Bapuanr 3

1. Yewm ormnyaeTcs BEMIECTBO OT ITOIA?




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII MM

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeacTBa

2. Xumunueckue siBieHus. [Ipru3Haky XMMUYECKUX PeaKiuil U yCIOBUS X MPOTEKAHUSI.

3. Yuenue B.W. Bepuaackoro o 6uocdepe.
Bapuanr 4

1. CrpykTypHbIE YPOBHH OpPraHU3alUN MaTepUU.

2. XWMHYECKHE BEIICCTBA: OMPEICICHUE U KIacCH(PHKAIHSI.

3. PazButue 3eMiM ¢ TOUKH 3pEHUS TEKTOHUKH JTUTOC(HEPHBIX TUIUT.
Bapmuant 5

1. VYpoBHU opraHU3aIH )KUBBIX CUCTEM.

2. YueHue 0 XMMHUYECKUX MpoIleccax.

3. OcHoOBHBIC (PyHIAMECHTATBHBIC B3AUMOICHCTBHSIL.
Bapuanr 6

1. OcHoBHbBIE UA€U CUHEPTETHKU.
2. OO61eHay4Hble METObl SIMIIUPUUYECKOTO YPOBHS O3HAHUS.
3. CxoncTBa M OTIMYUS YEIOBEKA OT )KUBOTHBIX.

Bapuanr 7

1. Tlonsatne «cuctema»: OMpeIelieHue, THIBI CUCTeM  (OTKPBITHIE,
M30JIMpPOBaHHBIE).
2. EIuHCTBO KUBOM U HEXHUBOW MPUPO/IBIL.
3. VYriepox kak OJUH U3 OCHOBHBIX OPTaHOTEHOB.
Bapuanr 8

1. B3auMoCBSI3b MUKPO -, MAKpPO - U METaMHUPOB.
2. T'umoTesbl MPOUCXOXKICHHS KUIHH.
3. Wnes camoopraHu3anuy MaTepuu.

Bapuanr 9

3aKPbITHIC,




CTpYyKTYpHBIN
PYKTYP [Tnaaupyemblie pe3ynbTaThl
SJIEMEHT OueHouHbIe CpeicTBa
0o0y4eHus
KOMIIETEHINA

1. Kak npoucxoaut camoopraHu3aiusi B OTKpbITBIX cucTeMax?
2. KoHuenmust XuMUYECKOH 1 OMOXMMUYECKOH 3BOJIIOLIUU IPOUCXOMKAECHUS KUZHU.
3. Kakwue niects 371eMEHTOB COCTABIISIFOT OCHOBY KHBBIX CUCTEM?

Bapuant 10

1. IlIpocTpaHCTBO M BpeMs B COBPEMEHHOI HaYKe.
2. IlpobGnema xpaHeHMs U meperauyu HacleACcTBeHHOM uHpopMaruu. ['eH 1 reHeTudecKui

KOJI.
3. DTomnorus o MOBEACHUU YETIOBEKA.
Bapuant 11

1. Yewm ornuyaeTcst BEUIECTBO OT MOJIS?

2. Hayu4Hble peBOIIOIUY.

3. CymHOCTh MPUHIIKIIA TJI00ATFHOTO YBOOIIMOHU3MA.
Bapuaur 12

1. XapaxTepucTuka OCHOBHBIX (PU3MUECKUX B3aUMOJIEHCTBUH.
2. Touka 3penus B.J. Bepnaackoro Ha npoGieMy NPOUCXO0XKICHUS KU3HU.
3. Teopwust KBapKOB.

Bapuanr 13

1. Meramup. Bcenennasi. MeraranakTuka u ee CTpOSHHE.
2. [aiite cpaBHUTENBHYIO XapakTepucTuky monekyn JJHK u PHK.
3. UTo m3ydaer COLUONIOTHS.

Bapmuanr 14

1. Kocmonornueckue Moaenu BeereHHoi.
2. UYto 03HAYAET MOHATHE «KOPITYCKYJISIPHO-BOJIHOBOM JTyaTu3M»?
3. Tlpu3HaKku OTIMYUS )KHUBOTO OT HEKUBOTO.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII MM

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeacTBa

Bapuanr 15

1. KakoBa cTpyKTypa aToMa C TOUYKH 3pEHHUs COBPEMEHHOM (hu3uku?
2. B uyem cymHOCTh KOHIENIHMU «BonbIIoro B3peiBa» U «pacumpsonieiics Beenennoii»?
3. OCHOBHBIE 3TaIlbl Pa3BUTHSI XUMUUYECKUX 3HAHUH.




0) Ilopsiiok nmpoBeaeHUA IPOMEKYTOUYHOM aTTeCTAIMHU, IOKA3ATEJIM U KPUTEPUH
OLICHUBAHMUSL:

[lpoMexxyrouHast  arrectaist 1o  jauciuivinHe  «KoHIenuu  COBPEMEHHOIO
€CTeCTBO3HAHHUS» BKJIIOYAET TEOPETHUYCCKHE BOIMPOCHI, ITO3BOJIIONINE OLECHUTh YPOBEHBb
YCBOGHHSI OOYYarOIIMMUCS 3HAHWM, BBIBISIIONIME CTENEHb C(HOPMHUPOBAHHOCTH YMEHHH H
BJIQJICHUM, TIPOBOIUTCS B (hOopMe 3a4eTa.

3a4yer Mo JAHHOW AMCUUIUIMHE MPOBOAUTCS B YCTHOH (opme mo Owmieram, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BOIIPOCA.

IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUS 3a4eTa:

«3auTeHo» - OOyYaroUMiicsl JAEMOHCTPUPYET IOPOTOBBIM ypoBeHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIMI: B XOJE€ KOHTPOJIbHBIX MEPONPUATHN JOMYCKAIOTCS OIIMOKH, MPOSBISETCS
OTCYTCTBHE  OTJACIbHBIX  3HAHWUW, YMEHUM, HABBIKOB, OOYYAIOMIMICS  HMCHBITHIBACT
HE3HAYUTENbHbIE 3aTPYAHCHUS MIPU ONIEPUPOBAHUN 3HAHHUSAMHU U YMEHUSIMHU MPU UX TEpPEeHOCe Ha
HOBBIE CUTYaIUH;

«HE 3aYTEHOY - O0YUYAIOIIHMIICSI HE MOXKET MOKa3aTh 3HAHKS HA YPOBHE BOCIPOU3BEACHUS U
00BsicHEHUST MHPOPMAIH, HE MOKET MOKa3aTh UHTEJIEKTYyallbHbIE HABBIKU PEIICHUS MPOCTHIX
3aJlaHNi.

8. YueOHO-MeTOAMYeCKOe M MH(OPMALMOHHOE 00ecnevyeHre TUCHHIIUHBI

a) OCHOBHasl JINTepaTypa:

1. Konuenmuu COBpeMEHHOTO €CTECTBO3HAHUS : yueb. mocoodue / 3.B. OcTpoBCcKuii. —
Mockga : By3osckuit yuebnuk : MHOPA-M, 2019. — 141 c. — (Bricuiee oOpa3oBanue:
bakanaspuar). — www.dx.doi.org/10.12737/textbook_5beafb1520cbe5.13931025. -
URL: https://new.znanium.com/catalog/product/914011 (nara oopamenus: 14.10.2019). -
Tekcr : 2IeKTPOHHBIN.

2. Konnenmumn coBpeMeHHOTO ecTecTBo3HaHus: Y4ueOnuk / bonnapes B.IT. -
2-e u3J., iepepad. u gor. - Mockga : Aneda-M, HULL MTHD®PA-M, 2016. - 512 c.: 60x90
1/16 (Ilepemnér 7b11) ISBN 978-5-98281-262-9 - URL:
https://new.znanium.com/catalog/product/548217 (mara obpamenus: 14.10.2019). -
TekcT: 2IeKTPOHHBIN.

0) 10MOJTHUTEIbHASI JIUTEepaTypa:

1. Konmemuu coBpemeHHOro ectectBo3Hanus / TynmuHnoB B.®., Tynuros K.B., - 3-e u3. -
Mocksa :JlamkoB u K, 2018. - 484 c¢.: ISBN 978-5-394-01999-9 - URL.:
https://new.znanium.com/document?id=72905 (nata obpamenus: 24.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. BbabGaeBa, M.A. KoHrmenuu coBpeMeHHOTO ecTecTBo3HaHu. [IpakTukyMm : yaeOHOe
nocobue / M.A. babaeBa. — 2-¢ u3zg., non. — Cankr-IletepOypr : Jlans, 2017. — 296 c.
— ISBN 978-5-8114-2458-0. — TekcT : 3JIeKTpOHHBIHN // DIEKTPOHHO-OMOIHOTeUHAS
cucrema «Jlauby : [caiiT]. — URL.: https://e.lanbook.com/book/91311 (mara
obpamenus: 14.10.2019).



https://new.znanium.com/catalog/product/914011
https://new.znanium.com/catalog/product/548217
https://new.znanium.com/document?id=72905
https://e.lanbook.com/book/91311

['yceitxanos, M. K. Konreniuu coBpeMeHHOTO €CTeCTBO3HAHUS [ IEKTPOHHBIN pecypc]
: Yuebnuk / M. K. I'yceiixanos, O. P. Pampka6oB. - 7-e u3n., nepepad. u gor. - Mockga :
N3 narenbcko-Topropas koproparus «Jlamkos u K°», 2012. - 540 c. - ISBN 978-5-394-
01774-2. - URL.: https://new.znanium.com/document?id=108066 (maTta oOpamicHus:
14.10.2019). - TeKcT : 3JIeKTPOHHBIN.

. Konnenmuu coBpeMeHHOTO ecTecTBO3HaHM: YueOHoe nocodue / PazymoB B.A. -
Mocksa :HUL UHD®PA-M, 2015. - 352 c.: 60x90 1/16. - (Bricmee obpazoBanue:
bakanaspuar) (Ilepernér 7b11) ISBN 978-5-16-009585-1 - URL.:
https://new.znanium.com/catalog/product/448654( nara obparenus: 14.10.2019). -
TeKCT : JIEKTPOHHBIH.

. Konmenmuu coBpeMenHoro ecrectBo3Hanus: Yueonuk / [.U. Py3aBun. - 3-e us.,
crepeoturl. - Mocksa : HULL MH®PA-M, 2014. - 271 c.: 60x90 1/16. - (Beicmiee
oOpasoBanue: bakanaBpuar). (meperier) ISBN 978-5-16-004924-3 - URL.:
https://new.znanium.com/catalog/product/454162 (xara obpamenus: 24.10.2019). -
TekcT : ANEeKTPOHHBIN.

. JyOuumesa, T. 5. KoHuenuuu coBpeMEHHOT0 €CTeCTBO3HAHUS AJIsl COLIMAIbHO-
HYKOHOMHYECKUX HarpasieHu : yaeonoe nmocoodue / T. 5. [lyOnumena. - 11-e uzn., ucnp.
u jor. - M. : Axkagemus, 2012. - 607 c. : ui., rpad., cxemsl, Ta0. - (Briciee mpod.
obpaszoBanue : bakamaBpuar). - ISBN 978-5-7695-8501-2. - Tekct: HemOCpeICTBEHHBIN.

. Hronpauna, O. B. KoHnenimu coBpeMeHHOT0 €CTECTBO3HAHUS: KOHCIEKT JICKIIHH :
yuebHoe nocooue / 3. B. dronpauna. - Marautoropek : MI'TVY, 2011. - 1 anexTpoH.
onT. auck (CD-ROM). - 3aru. ¢ turyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=987.pdf&show=dcatalogues/
1/1119136/987.pdf&view=true (mara obpamienus: 04.10.2019). - MakpooOBEKT. -
Texcrt : anexTpoHHbIHA. - CBeneHus noctynHsl Takxke Ha CD-ROM.

. Kapnenkos, C. X. Konienmum coBpeMeHHOT0 ecTecTBOo3HaHus [TeKkcT] : cripaBOYHUK :
yuebHoe nocobue / C. X. Kapnenkos. - M. : Bricmas mkona, 2004. - 632 c. : un.,
CXeMBblI, Ta01. - TekcT: HemocpeACTBEHHBIH.

. Ilepnonnueckue nu3gaHus:

9.1.B mupe Hayku. - ISSN: 0208-0621. — URL: - http://sciam.ru/journal (mara
oOpareHus: 02.10.2019). — TekcT : 3IEKTPOHHBIH.

9.2. 3nanue - cuia. - ISSN: 02130-1640. — URL: - http://sciam.ru/journal (mata
oOpareHus: 02.10.2019). — TekcT : 3IEKTPOHHBIH.

9.3. Hayka u sm3Hb. - ISSN: 1683-9528. — URL.: - http://sciam.ru/journal (marta
oOpareHus: 02.10.2019). — TekcT : 2IEKTPOHHBIH.

B) METOANYCCKUE YKA3AHUA:

1. Konspa, JI. I'. Konnenimu coBpeMEHHOTO €CTECTBO3HAHUS | METOIMYECKUE YKAa3aHUS K
CaMOCTOSITeNIbHON paboTe mo nuctumuivHe "KoHIenun cCoBpeMeHHOTO
€CTECTBO3HAHUS" /IJISl CTYJACHTOB T'YMaHUTAPHBIX CHEIUAIBHOCTEN Bcex hopM
oOyuenus / JI. I'. Konsina ; MI'TY, Kadenpa xuMuu, TEXHOJIOTUN YITAKOBOYHBIX
MPOU3BOJICTB. - [2-€ u3., moArot. no ned. u3a. 2010 r.]. - Marautoropck : MI'TY,
2011. - 1 snektpoH. ont. quck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1342.pdf&show=dcatalogu
es/1/1123741/1342.pdf&view=true (mara obpamenus: 04.10.2019). - MakpooOBEKT. -
Texcrt : anexkTpoHHbIH. - CBereHus noctynsel Takxke Ha CD-ROM.

2. Konspa JI.I'. KoHnenimu cOBpeMEHHOTO €CTeCTBO3HAHUs (Tiepensnanue). TecToBbie
3a/laHus: METOIMYECKUE YKA3aHUsI 111 CAMOCTOSTEIBHOU paboThl 00ydatomuXxcs Mo
BCEM HAaIIPaBJIECHUSM MOATOTOBKH BceX popM 0OydeHus 1o nucuurumae «KoHmenmun
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COBpeMeHHOro0 ectecTBo3Hauus». / JL.I'. Konsiga; MarHUTOropCcKuii roc. TeXHUYECKUNA
yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2017. — 27 ¢. —
TekcT : HenmocpeACTBEHHBIM.

r) nporpamMMHoe odecnieuenue 1 UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue:

Haumenosanue 10 No noroBopa Cpok neicTBUs JIUIEH3UU

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018

MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo

Kaspersky Endpoint J1-300-18 o1 21.03.2018 28.01.2020

Security mas 6usHeca- J-1347-17 ot 20.12.2017 21.03.2018

CrannapTHbIit J1-1481 -16 ot 25.11.2016 25.12.2017

7Zip CBOOOJTHO 6eccpodHo
pacnpocTpaHseMoe

10
11

12.

13.

NHTtepHeT-pecypcesl:

. Mexnynapoanas cripaBounasi cucrema «Ilommpen» polpred.com otpacie «OOpa3oBanue,

Haykay. - URL: http://education.polpred.com/ (nata oopamierus: 14.10.2019).
HaLII/IOHaJ'IBHaH I/IH(I)OpMaI_IPIOHHO-aHaJIPITI/I‘{eCKa}I cuctreMa - Poccuiickuit HHJICKC
HayuHoro tmwmrtupoanus (PUHII). - URL: https://elibrary.ru/project risc.asp (mara
obpamenus: 12.10.2019).

[MouckoBast  cucrema  Akamemus  Google  (Google
https://scholar.google.ru/ (mata o6pamenwus: 14.10.2019).

Scholar). - URL:

. Nudopmanmonnas cucrema - EqunHoe okHO nocTyna kK WH()OpPMAIMOHHBIM pecypcam. -

URL: http://window.edu.ru/ (nara oopamenus: 14.10.2019).
@®enepalibHOE TOCYJAapCTBEHHOE OrO/pKeTHOE YyupexaeHue «denepanbHblii HHCTUTYT

NpoMBIIIICHHON coOcTBeHHOCTM». - URL: http://wwwl.fips.ru/ (nara oOparnieHus:
12.10.2019).
. Ob6pazoBarenbubiii  mopran  PI'BOY BO  «MarHuToropckuii  rocynapcTBEHHBIN

texHuueckuil yHuBepcuter uM. .M. HocoBa». - URL: http://newlms.magtu.ru/ (mara
obpamenus: 14.10.2019).

Poccuiickoe o0Opa3zoBanue. Denepanabubiii mopraa. - URL: www.edu.ru/ (mara
obpammenus: 14.10.2019).

OrkpoiTast xumus. - URL: www.chemistry.ru/ (nara obparenus: 12.10.2019).
Xumuyeckasi unpopmanuonHasi cerb. - URL: www.chemnet.ru/ (mata oOparmieHwus:
14.10.2019).

.Caiir o xumun. - URL: www.xumuk.ru/ (nara oopamenus: 14.10.2019).
.Enunerit mopran uaTepHeT-TecTUpOBaHUs B chepe odpazoBanus. - URL: www.i-exam.ru/

(mata obpamenus: 14.10.2019).

EcrecTBenHOHayuHbIl oOpa3oBareapHbiii moptan - URL: http://en.edu.ru (mara
obpamenus: 14.10.2019).

NucTtuTyT HaydHoit muHpopmanuu no odmectBeHHbM Haykam (MHWMOH) - URL:
http://www.inion.ru (mara oopamenus: 14.10.2019).
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14.Hayuno oGpa3oBarenbHblii mopran - URL: http://megalibrary.ru/(nata odpamenus:

14.10.2019).

15.CaliT no acTpoHOMHHU

30.10.2019).

- URL: http://www.astronet.ru/ (mara oOpaieHus:

9. MaTepI/IaJILHO-TeXHH‘leCK()e odecrneyeHue AUCHHUIIIIMHBI

MaTepI/IaJ'IBHO-TCXHI/I‘IeCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Twun u Ha3BaHHE AyAUTOPHUH

OcHarieHue ayiuTopuu

YuyeOHbIe ayqUTOPUH I
MPOBEACHUS 3aHATUN
JIEKIIMOHHOTO THUIIA

MynbpTuMenuiiHbIE CpEICTBA XpaHEHUs, Mepeaauu u
npeacTaBieHUus HHPopMauu

YueOHbIe ayAUTOPUU AT
MPOBEACHUS MPAKTUYECKUX
3aHATUMI, TPYNIOBBIX U
WHJIUBUYalbHbBIX
KOHCYJbTAIMH, TEKYIIETO
KOHTPOJISI U IPOMEXYTOUHOM
aTTeCTalHu

MynbTuMenuiiHbIE CpECTBA MEpEavyu U
npeacTaBieHus HHOOPMaALTUU

ITomemennsa nisg
CaMOCTOSITEIbHON paboThI
o0yJaromuxcs

[Tepconanbubie KoMmmbioTepbl ¢ makerom MS  Office,
BBIXOZIOM B VHTEpHET W C JOOCTYmOM B DJIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CpeAy YHHUBEPCUTETA

[TomerneHus A5t XpaHEHUS U
poUIAKTUIECKOTO
00CITy>)KUBaHHsI y4eOHOTO
o0opynoBaHus

Crennaxu, cef(bl U1 XpaHEHUs1 y4eOHOTO

o0opynoBaHus
WHCTpYMEHTBI JJIs1 peMOHTa 000py/T0BaHHMS.
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