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1. ITacmopT KOMILIEKTa KOHTPOJIbHO-OLEHOYHBIX CPEACTB
B pe3ynbTaTte ocBoeHUs yueOHON quCHUIUINHBI « EcTecTBO3HAHME»

oOydaromuiics 1omkeH oonanath npenycMmorpenasiMu GI'OC mo
cnennanbHocTaM CIIO:

54.02.01 InzaitH(mo oTpaciisam)

53.02.07 Teopust My3bIKH

53.02.03UHCcTpyMEHTATBHOE UCTIOTHUTENBCTBO (110 BUJaM UHCTPYMEHTOB)
53.02.04 BokainbHOE UCKYCCTBO

53.02.06X0poBo€e TUPUKUPOBAHUE

52.02.01 UckyccTBo TaH1a (10 BUIaM)

VYrayOGneHHbI ypOBEHb OATOTOBKU y4€OHOM MUCHUILUIMHBI « EcTecTBO3HAHKE»
CJIEIYIOIINMHU YMEHUAMU, 3HAHUSIMU, KOTOPBIE

dbopMHUPYIOT POPEeCcCHOHATEHYIO KOMITCTCHITUIO, U OOIITUMH KOMITCTCHITUSIMU:

YMET:

VY 1opueHTHpOBaThCS B COBPEMEHHBIX HAYYHBIX TIOHATHIX U HH(DOpMAIuu
€CTECTBEHHOHAYYHOI'O COJEPKAHMUS;

VY2paboTaTh ¢ €CTECTBEHHOHAYYHOW MH(OpMaIHe: BIaieTh METOJaMHu
MTOKCKA, BBIIETISITH CMBICIIOBYIO OCHOBY Y OIICHUBAThH JOCTOBEPHOCTH
uHpopMaIuu;

VY3 ucnonb30BaTh €CTECTBEHHOHAYYHbIE 3HAHUS B IOBCEJHEBHOM JKU3HU JUIS
oOecrieueHus1 6€30MaCHOCTH KU3HEAESITEIbHOCTH, OXPAHbI 3/I0POBbS,
OKpYXaroIlel cpesibl, SHeprocoepeKeHus;

3HATh:
310CHOBHBIE HAYKHU O MPUPOJIE, UX OOIIHOCTh U OTINYHS,

32 ecTecTBEHHOHAYUYHBIH METO/I IO3HAHUS U €0 COCTABIISIIOIINE, €UHCTBO
3aKOHOB MpPUPObI BO BeenenHoi;



33 B3aUMOCBS3b MCKAY HAYYHBIMU OTKPBITHAMHA U PA3BUTUCM TCXHUKU U

TEXHOJIOTHM;

BKJIaZd BCIIMKHUX YYCHBIX B (bOpMI/IpOBaHI/IG COBpCMCHHOﬁ GCTGCTBGHHOHay‘IHOﬁ

KapTHUHBI

OK 11. Uctionb3oBarh

YyMEHUA U

3HAaHUA

0a30BBIX  JUCIHUILIMH

denepanbHOrO KOMIIOHEHTA CpelaHero (MOJHOro) oOmiero o0pa3oBaHus B
npodecCUOHANbHON JeATEIbHOCTH.
Dopmoti ammecmayuu no y4eOHoU OUCYUNIUHe AGIemcs 3adem.

2. Pe3yabTaTbl 0CBOCHMS Y4eOHOM TUCHUIIMHBI, MOAJIeKAIHe IPOBEPKe

2.1. B pe3ynbrare arrectanuu 1o yaeOHo! TUCIUIUIMHE OCYIIECTBIISCTCS

KOMILJICKCHAS MTPOBEPKa CIECAYIOIMX YMEHUI U 3HaHUM, a TaKKe TUHAMUKA
(dopMupoBaHUS OOIMIMX KOMIETEHIIUM:

Tabmmmna 1.1

PesynbraThl 00ydyenusi: | [lokazarenu oleHKu dopma
YMEHUS, pe3yabpTara KOHTPOJIA U
3HAHMS U o0LIMe Crnenyet chopMyIupoBaTh | OLEHUBAHUS
KOMIIETEHIIUH MOKa3aTeaun

YMerTs:

V1. « menHocTHbI B3rwsin | YCTHBIU OITPOC,
OPUEHTUPOBATHCS B Ha MHp H MECTO Ue/ioBeKa ITMCBMEHHBIE
COBPEMEHHBIX HaYYHBIX OTBETBI HA BOITPOCHI,
MOHATUSAX U B HeM (uenoBek — yacthb | [IOJJI'OTOBKA
uHbOpMaITIH _ PED®EPATOB,
€CTECTBEHHOHAYYHOT O MPUPO/BD); JTIOKJIAJIOB,
COJICp)KaHU4; * IPUMEHEHHUE COOBIIEHNH,

[IPE3EHTALUN,

OK. Ucnosnb3oBa
Th YMEHHUS W 3HAHUS
0a30BBIX  JUCITUTLINH
dbenepanbHOrO
KOMIIOHEHTa CpPEJIHETO
(mOJHOTO) o011ero
oOpa3oBaHus B
npodeccruoHaabHON
JeSTETHHOCTH.

*  ©CTECTBEHHO-
Hay4YHbIX 3HAHUU B
IIOBCEIHEBHOM
JKU3HU JUTSE

obOecreyeHus

0e30ITaCHOCTH

KHU3HC-

JIeSITeIIbHOCTH,

TECTUPOBAHMN, 3auer




OXpaHbl  37I0POBbSI,
sHeprocOepexeHus,
3aIUTHI
OKpYy>Karolen

Cpenpl.

VY2pabotats c
€CTECTBEHHOHAYYHOM
uH(popMaIueil: BlIajaeTh
METO/IaMU TIOUCKa,
BBIJICIISITH CMBICIIOBYIO
OCHOBY U OLICHUBATh
JIOCTOBEPHOCTH
uH(popMaIuy;

OK. Hcnonb3oBa
Thb YMCHHS W 3HaHUSA
0a30BBIX  JOUCHHUILUINH
benepanbHOTO
KOMITOHEHTa CPEIHETO
(moHOTO) o011ero
o0Opa3oBaHUs B
npodeccroHaaIbHON
JCSITEITLHOCTH.

* [IEHHOCTHBIM B3I
HAa MHP M MECTO Y€eJIOBEKa

B HEM (‘IeJIOBeK — 4YacCTb

MIPUPO/IBI);

Y CTHBIN Oo1poc,
NMCbMEHHBIE OTBETHI HA
BOIIPOCHI, MTOATOTOBKA
pedepatos,
JTOKJIa/10B,COOOIIICHU N, Tpe
3€HTal, TECTUPOBAHME,
3a4er

V3 ncnonp30BaTh
€CTECTBEHHOHAYYHBIC
3HAHUS B
MMOBCEIHEBHOM KU3HU
JUI1 o0ecreueHust
0e30macHOCTH
JKU3HEAEITEILHOCTH,
OXpPaHbI 3I0POBbSI,
OKPYXKAIOIIEN CPEJIbI,
AHeprocOepeKeHus.
OK. Ucnons3oBa
Th yYMEHUS W 3HAHUS
0a30BBIX  JUCIHHUILUINH
dbenepanbHOTO

° G)BOJ'II-OIII/IOHHI:»If/i

B3IV Ha MHUP

MpPUPOAYy M UYEIOBEKa B
LEJI0M;

BOCIIUTaHUE
yOEKIEHHOCTH B
MO3HABACMOCTH MHUPA U
BO3MOXKHOCTH
HCITOJIb30BaHUS
JTOCTHKECHUN
€CTECTBEHHBIX HayK JJIsI

Y CTHBIN onpoc,
MMMCEMECHHBIC OTBETHI HA
BOIIPOCHI, TOATOTOBKA
pedepartos,
JTOKJIaJIOB,COOOIIICHUIAH, Tpe
3€HTallU, TECTUPOBAHUE,
3a4eT




KOMIIOHCHTa CpPCIHCTO

(moxHOrO) o01rero
oOpazoBaHus B
npodeccroHaIbHON
JeSITEITLHOCTH.

Pa3sBUTUA HUBUIIM3ALINN,
OCO3HAaHHOI'O OTHOIIICHHA
K pCAIbHOCTH OITaCHBIX
OKOJIOTHYCCKUX U
OTHYCCKUX HOCHGHCTBHﬁ,
CBA3aHHBIX C
JOCTHXKCHUAMU
CCTCCTBCHHBIX HAYK

OK. Ucnons3oBa
Th YMCHHS W 3HaHUSA
0a30BBIX  JUCHHUILUINH
benepanbHOTO
KOMITOHEHTA CPEIHETO

(MoJTHOTO) o01ero
oOpazoBaHus B
npodeccruoHaIbHOM

JACATCIIBHOCTH.

* JBOJIOIIMOHHEBII

B3IJISIT HA  MHP
MPUPOJly M 4YEJIOBEKa B
1EJI0M;

* pa3BuTHE

HUHTCIUICKTYaIbHBIX,
TBOPYECKHX
CITOCOOHOCTEM U
KPUTHYECKOTO

MBIIIUICHUST B XOZE
MPOBEICHUS
MPOCTENINX
HCCJICJOBaHUM,
aHalM3a  SBJICHUHU,
BOCIIPUSITUSA u
VHTEPIIPETAUU
€CTECTBEHHO-
HAy4YHOU

uH(popMaIuu;

Y CTHBIN o1poc,
MMUChbMEHHbBIEC OTBETHI Ha
BOIPOCHI, IOATOTOBKA
pedepatos,
JOKJIa10B,COO00ILIEHU I, Tpe
3€HTalHi, TECTUPOBAHNUE,
3ayer

OK. Ucnons30Ba
Th YMCHHS W 3HAHUSA
0a30BBIX  JUCLHUILIMH
benepanbHOrO
KOMITIOHEHTa CPEIHEro
(moHOTO) o011ero

* JBOJIOIIMOHHEIN

B3[JISiT HA ~ MHP
MpUPOJly M 4YEJIOBEKa B
LEJI0M;

® IIPUMCHSATDH

Y cTHBIN onpoc,
MICHMEHHEIC OTBETHI HA
BOIPOCHI, MOATOTOBKA
pedepartos,
JTOKJIa/10B,COOOIICHU N, Tpe
3€HTAlU, TECTUPOBAHUE,
3a4eT




o0Opa3oBaHus B HOJydYCHHBIC  3Ha-
npodeccroHaIbHON

HUA 1A
JEITEIILHOCTH.

00BSICHECHMS
OKPYKAIOITUX
SIBJICHUM, HCIIOJIb30-
BaHUS "
KPUTHYECKOUN
OIICHKH
€CTECTBCHHO-
Hay4YHOU VH-
dbopmaruu,
coAepXKalencs:s B
cooomennsax CMU,
pecypcax
HNurepnera 51
Hay4HO-
TOMYJIIPHBIX
CTaThAX,
OCO3HAHHOT'O
OTIpeACIICHHUSI
COOCTBEHHOM
MO3ULIUH 10
OTHOIIIEHUIO K 00-
CY)KIaeMbIM B
oOmiecTBe

npo0ieMaM HayKH;

3HAaTh:;

* OCBOEHHE 3HAHUM O | Y CTHBIN OMIPOC,

310CHOBHBIE HAYKH O o OUCHMEHHEIE OTBETEI HA
COBpPEMEHHOMU

IPUPOJIE, UX OOITHOCTh BOIPOCHI, MOATOTOBKA

U OTJINYHS; pedepartos,




€CTECTBEHHO-HAYYHOU
KapTHHE MHpPAa U METOJAxX
€CTECTBCHHBIX HayK; 3Ha-

KOMCTBO C HauboJiee

BOXHBIMH  HMACIMH U
JIOCTHKEHHUSIMHA
€CTCCTBO3HAHUS,
OKa3aBIITUMH
OMpeIETAIONIee BIMSIHUC

Ha HallH MMPCACTABJICHUS O

npuposie, Ha pPa3BUTHE

TCXHUKH U TeXHOHOFHﬁ;

JTOKJIa/10B,COOOIIICHU N, Tpe
3€HTAlU, TECTUPOBAHNE,
3a4eT

32.eCTECTBEHHOHAY
YHBIM METOJ MO3HAHUS
1 €0 COCTaBJISAIONINE,
€JIMHCTBO 3aKOHOB
MIPUPOJIBI BO
Bcenennoii;

* pa3BUTHE
HUHTCIUICKTYaJIbHBIX,
TBOPYECKUX Croco0-

HOCTEH M KPUTHYECKOTO
MBILLICHUS B X0J1e
MPOBEICHUS TPOCTEUIINX
WUCCIICAOBAaHUM,  aHam3a
SIBIICHUW, BOCIPUATUA U
VHTEPIIPETALUH
€CTECTBEHHO-HAYYHON

uHpopManuu;

Y cTHBIN onpoc,
MMUCbMEHHBIE OTBETHI HA
BOIPOCHI, MOATOTOBKA
pedepartos,
JTOKJIa/10B,COOOIICHU N, Tpe
3€HTalMi, TECTUPOBAHME,
3a4yer

33 B3anMOCBSI3b MEXKIY
Hay4YHbIMU
OTKPBITUSIMU U
pa3BUTHEM TEXHUKH U
TEXHOJIOTUM;

BKJIAJ| BEJIMKUX YYEHBIX
B (hopMHpOBaHUE
COBPEMEHHOU

° HGHHOCTHBIﬁ B3TJI 1
Ha MHUP B MCCTO YCJIOBCKA

B HEM (YeJIOBEK — YacThb

IPUPOBI);

YcTHBIN O1poc,
IMMCbMEHHBIC OTBETHI HA
BOIIPOCHI, TTOJTOTOBKA
pedepatos,
JTOKJIa/10B,COOOIICHU N, Tpe
3€HTAlU, TECTUPOBAHUE,
3a4eT




GCTGCTBCHHOHay‘{HOﬁ
KapTHUHBI

3. OueHka ocBOeHUs1 y4e0H O JUCUUIIUHBI:
3.1. ®opMbI U METOABI OLICHUBAHUS
[IpenMeToM OLIEHKH CTyKaT YMEHUS U 3HaHus, npeaycMorpenHsie PI'OC

1o auciuIimHe «OCHOBBI €CTECTBEHHO HAYYHOT'O IMO3HAHUS MUPAY,
HaIpaBJICHHbIE HA (HOPMHUPOBAHUE

001X 1 MPOPECCHOHATLHBIX KOMITCTCHITHIH.

Ta6miua 2.2 KOHTPOJIb U OCBOEHUE YUEBHO! JUCLIMITUINHBI 10
TEMAM (PA3JIEJIAM)

@opMBI U METOJIBI KOHTPOJISI
Oneme | Tekymuii KOHTPOJIb PyGexxnbrit koHTposs | [Ipomexyrounas
HT aTTecTalus
y4eOHO | dopma [IpoBepsie | Popma IIpoBeps | ®opma | IIposepsie
i KOHTPOJIA MbIE KOHTpPOJIS | EMbIE KOHTPO | MbIE
JAUCLHAII OK,V,3 OK,V,3 | na OK,V,3
JIMHBI
Pasmen | YCTHBIU VCTHBI | V1, V2, V1,92,
1 OIPOC, 1 31,32, V3, V4
Cospe | [IMCBMEHH OITPOC, | 33, 31,32,
menHoe | bIE OTBETBI I[IMCBbM | OK 3, 33,34, 35
ecrectB | HA EHHBIE | OK 7 OK 3, OK
enHo- | BOITPOCHI, OTBET 7
HayuyHo | [IOJT'OTOB bl HA
e KA BOIIPO
3Hanue | PEOEPATOB CBhlI,
0 Mupe |, noaro
(mpupo | IOKJIAJIOB, TOBKA
na— | COOBIIEHU PEDEPA
HayKa ", TOB,
— IMPE3EHTAL] JOKIJIA
genose | UM, JOB,
K) TECTHUPOBA COOBIII
HU, EHNN,
I[TPE3EH
TALINM,




TECTHUP

OBAHU,
Tema | YCTHBIN V1,¥2, | YCTHBI
1.Ctpy | OITPOC, 31,32, |HU
krypa | [IMCBMEHH | 33, OITPOC,
ecrects | bIE OTBETHI | OK 3, OK | [TICbM
enno- | HA 7 EHHBIE
HaydHo | BOITPOCHI, OTBET
TO [IOJIFOTOB bl HA
sganug | KA BOITPO
; PE®EPATOB CBhI,
MHOTO00 |, |§(0J11N0)
opasue | JIOKJIAJIOB, TOBKA
exnrct | COOBIIEHU PED®EPA
Ba. ", TOB,
[TPE3EHTAILI JTIOKJIA
15041 JIOB,
TECTHUPOBA COOBII]
HU, EHNN,
[TPE3EH
TALINM,
TECTHUP
OBAHU,
3a4eT
Tema | YCTHBIU V1,V2, | YCTHBI
2. OITPOC, 31,32, |H
Crpykr | IMCBMEHH | 33, OITPOC,
ypbL bIE OTBETHI | OK 3, OK | [IUCHbM
MHpa HA 7 EHHbIE
npupoy | BOITPOCHI, OTBET
bl I[oaAroToB bl HA
enuact | KA BOIIPO
BO PE®EPATOB CBhI,
MHOTO00 | , ITOJIrO
6pasus. | JJOKJIAJIOB, TOBKA
COOBIIEHU PE®EPA
", TOB,
[TPE3EHTALI JTIOKJIA
n, JIOB,
TECTHUPOBA COOBII]
HU, EHNU,
[TPE3EH
TALINH,
TECTHUP

OBAHU,




3a4CT

Tema | YCTHBIN VCTHBI | V1,V¥2, |Dxk3ame | V1, VY2,
3. 0r | OITPOC, " 31,32, |H V3, V4
crpykr | [IMCBMEHH OIIPOC, | 33, 31,32,
ypbl K | BIE OTBETHI [IMCHM | OK 3, 33, 34, 35
cBoiict | HA EHHBIE | OK 7 OK 3, OK
BaM BOITPOCHI, OTBET 7
[IOJIFOTOB bl HA
KA BOIIPO
PE®EPATOB ChlI,
: OO
JIOKJIAJIOB, TOBKA
COOBILEHU PE®EPA
178 TOB,
[IPE3EHTAIL] JTOKJIA
17048 JIOB,
TECTUPOBA COOBII]
HU, EHNN,
[TPE3EH
TALINM,
TECTUP
OBAHU,
3a4cCT
Tema | YCTHBIN V1,¥2, | VCTHBI
4. OITPOC, 31,32, "
Hpupo | IMCBMEHH | 33, OITPOC,
n1a B bIE OTBETHI | OK 11 [TMCHbM
aBmke | HA EHHBIE
Hun, | BOITPOCHI, OTBET
asmke | [IOJII'OTOB bl HA
HHE B KA BOIIPO
npupo | PEOEPATOB ChI,
ne. , [IOJAIO
JIOKJIAJIOB, TOBKA
COOBILEHU PE®EPA
", TOB,
[IPE3EHTAIL] JIOKJIA
N, OB,
TECTUPOBA COOBII]
HU, EHNN,
[TPE3EH
TALNM,
TECTUP

OBAHU,
3a4cT




Tema | YCTHBIN VCTHBI | V1,VY2, |Dxk3ame | V1, VY2,
5. OITPOC, " 31,32, |H V3, V4
Jsomo | [IMCBMEHH OITPOC, | 33, 31,32,
muonn | bIE OTBETHI [IMCHM | OK 3, 33, 34, 35
ast HA EHHBIE | OK 7 OK 3, OK
kaptn | BOIIPOCHI, OTBET 7
Ha [IOJIFOTOB bl HA
mupa. | KA BOIIPO
PE®EPATOB ChlI,
: OO
JIOKJIAJIOB, TOBKA
COOBILEHU PED®EPA
%8 TOB,
[IPE3EHTAIL] JTOKJIA
Uy, JIOB,
TECTUPOBA COOBII{
HU, EHNN,
[TPE3EH
TALNM,
TECTUP
OBAHU,
3a4cCT
Yasnen | yCTHBIN V1,V2, | YCTHBI
Ecrecr | OITPOC, 31,32, "
SEHHBL | TIICBMEHH | 33, OITPOC,
maykn | bIE OTBETBI | OK 3, OK | IIMCbM
passur | HA 7 EHHBIE
ne BOITPOCHI, OTBET
TeXHH | [JO/ITOTOB bl HA
KHH | KA BOIIPO
TeXHOT | pPEQEPATOB ChI,
Oruu ’ [IOJAIO
JIOKJIAJIOB, TOBKA
COOBILEHU PED®EPA
", TOB,
[IPE3EHTAIL] JIOKJIA
N, OB,
TECTUPOBA COOBII]
HU, EHNN,
[TPE3EH
TALNM,
TECTUP
OBAHU,
3a4CT
VCTHBIN VCTHBI




]

gema | OMPOC, "
Paszsur | [INCBMEHH OITPOC,
Texnor | PIE OTBETbI [IMChM
eHHou | HA EHHBIE
nsamn | BOITPOCBL OTBET
H. TIOJAIOTOB bl HA
KA BOIIPO
PEDEPATOB CHI,
, MO0
JIOKJIAJIOB, TOBKA
COOBIIEHH PED®EPA
1, TOB,
[IPE3EHTAIL JTOKJIA
14048 JOB,
TECTUPOBA COOBII]
HU, EHNN,
[IPE3EH
TALINH,
TECTUP
OBAHU,
zema | YCTHBIM YCTHBI
B3aum | OITPOC, "
o " | IMCBMEHH OITPOC,
Haykn | bIE OTBEThI [TMCHhM
'Il/!eXHI/I HA EHHBIE
KH. BOITPOCHI, OTBET
TIOJIOTOB bl HA
KA BOIIPO
PE®EPATOB CHl,
, 1100
JIOKJIAJIOB, TOBKA
COOBILEHU PED®EPA
1, TOB,
[IPE3EHTAI]L JTOKJIA
i, HOB,
TECTHUPOBA COOBII]
HU, EHW,
[IPE3EH
TALIUM,
TECTUP
OBAHU,
é:ema VYCTHBIN YCTHBI
Ecrtect | OITPOC, n
paIal | TTICbMEHH OITPOC,
mupe | bIE OTBEThI [IICHM




comps. | HA EHHbIE
X BOITPOCBHI, OTBET
o TIOATOTOB bl HA
KA BOIIPO
PE®EPATOB Chl,
, [IOJITO
JIOKJIAJIOB, TOBKA
COOBILEHU PED®EPA
", TOB,
[IPE3EHTALI TTOKJIA
Ui, OB,
TECTHUPOBA COOBIIL{
HU, EHNU,
[TPE3EH
TALII,
TECTUP
OBAHU,
5]{%‘33 VCTHBIN VYCTHbI
tBenH | OITPOC, u
;I:ym [TMCbMEHH OITPOC,
" bIE OTBETBI [TUChbM
qeJi10Be HA EHHBIE
(upupo | BOTIPOCEI, OTBET
ggy;a [TOJITOTOB bl HA
- KA BOIIPO
TeXHH | PEQEPATOB ChI,
odmec |, HHOAT O
B0 — | JOKJIAJIOB, TOBKA
K) COOBIIEHN PED®EPA
", TOB,
[IPE3EHTALI JTOKJIA
Uy, JIOB,
TECTUPOBA COOBIII
HU, EHU,
[IPE3EH
TALN,
TECTUP
, OBAHU,
ema | yCTHBIU VCTHBI
LEere | ompoc, i
;{aeym [TMCbMEHH OITPOC,
" bIE OTBETBI [TUCbM
gl})}gﬁﬂe HA EHHBIE
ropos | BOTIPOCHI, OTBET
bsl [IOJIFOTOB bl HA




dedose | KA BOIIPO
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3.2. TunoBkle 3aaaHus 111 OUEHKH OCBOCHUS Y4€OHON AUCIUIUIMHBI

Ilepeduens BOIPOCOB MO TEMaM.

TEMA 1.CTpyKTypa eCTeCTBEHHO-HAY4YHOI' 0 3HAHNUSI: MHOT 000pa3ue

eIUHCTBA.



B uem cocTosT 0c00eHHOCTH ecTeCTBO3HAHUA? UeM oTiInyaeTcs HaydHOE 3HAHHE
OT IpYrUX BHJIOB 3HAHUA?

Urto uzyuaer ecrectBo3HaHue? MOXHO JId OOBICHUTH IPUPOY CPEICTBAMHU
oJHO Hayku? KakoBa poJib MATEMATHKHU B €CTECTBEHHO-HAYYHOM ITI03HAHUU?

Kak orpaxkaror Mup Hayka n HCKyccTBO? HyXHBI I T'yMaHUTapHIO €CTECTBEHHO -
Hay4dHble 3HaHus? HykHa 1 Hayke MOpaJib?

Actposorus — 310 Hayka? OTBEYaeT M acTPOJIOTUsl KPUTEPUSAM HAYYHOTO
3HAHMS?

Yro 3HauuT yMeTh HaOmoaaTh? HalnroaeHne u HSKCepuMeHT B y4ueOHOM U
HAay4YHOM Mo3HaHuU. Yem oTinyaercs HabmoneHue ot skcnepumenta? Uro
03HA4aeT U3MEPUTH? MOXKHO JIM U3MEPUTH HEU3MEPUMOE?

Kak npaBunbHO ipoBecT HaOmoaeHne? Kak HayduThCsl BBIABUTATh TUTIOTE3bI?

MoskHo 1 HaOIroAaTh 3a MPUPOI0i, HE BHOCS UCKa)KEHUI B IIPOLIECCHI,
IPOUCXOIAIIME B HEN? BHOCHM JIM MBI HCKaXEHUS B IPUPOIHBIE IPOLIECCHI ITPU
M3MEPEHUSX PA3IUYHBIX BEJIMYMH MIPU OMOIIY pruOopoB? CylIeCTBYIOT JId
IPUHIMINAIBHBIE OTPAHUYEHHUS HA BO3MOXXHOCTh IIPOU3BOJUTDH U3MEPEHNUS,
OKa3bIBas MPEHEOPEKUMO MaJIOe BIUSHUE HA TPUPOIHBIE TPOLIECCHI?

Conepxut M KakJasi KJIeTka opranuzMa uHpopMmaiuio o0 opranusme B 11es1oM?
3aBUCHT JIM CKOPOCTh CBETA OT CKOPOCTU UCTOYHUKA, U3ITyYaOIIErO CBET, U OT
CKOPOCTH ITPUEMHUKA, perucTpupyromero ceer? Kak pacnpeneneHsl
IIOJIOKUTEIIbHBIN Y OTPULIATENBHBIN 3apsiibl B aTOME?

Urto takoe meTon? Uem paznuyaroTcsi aHAIU3 U CUHTE3, MHIYKLIUS U JETyKIUs?

Kak npaBuibHO IPOBECTH aHAIU3 U KIACCU(UKALIUIO TAHHBIX? 3a4eM HYKHbI
rpaduKy U JuarpaMmbl?

Yro Takoe mojenrpoBanre? YTo NOHUMAIOT MO/ TEOPETUYECKUM
MozenupoBanueM? Kak cOOTHOCITCS MexXay co00il TEOPETUUECKUE MOEIN U
€CTECTBEHHO-HAYYHBIE 3aKOHBI?

KaxoBa posb xpucTHaHCKOM Tpaauiinu B popMupoBaHnu Hayku B EBporne B
Havyane HoBoro Bpemenn? OTHONIEHNE K TO3HAHUIO IPUPOJIBI B BOCTOYHO- U

3araJHOXpUCTUAHCKON Tpanuuusax. [louemy HEOOXOAUM HANIOr MEXKIY HAYKOH U



penuruei?

CymiecTByIOT JiM TPaAULIMK B HAYKE U KaKOBa UX poJib? UTo Takoe Hay4yHas
peBosronus?

UTo Takoe rurnoTeTUKO-Ie1yYKTUBHBIA METO T03HaHus pupoabl? Kak
IIOCTPOUTH Hay4yHOE uccienoBanne? KakoBa cerogus poiab MaTeMaTUKH U
TEOPETUYECKUX MOJIEIIEN B HAyKe?

TEMA 2.CTpyKTypbl MHPa IPUPOABI: €AMHCTBO MHOI000pa3us.

Uro nonumarot noj Beenennoid? Uto Takoe MUKpOMUP, MAKPOMUP U METaMUP U
KaKOBbI MX MaciITadbl? Uem orpaHM4eHbl HAlllM BO3MOXKHOCTHU MPU U3YYEHHUU
OOJBIIMX MACIITA0OB METaMUpa U METbYAUIIINX MACIITa00B MUKpoMUpa?

Uro Takoe pa3penieHue riaa3a? KakoB NpuHIKN AEHUCTBUASI MUKPOCKOIA U
Teneckona?

UT0 Takoe KOPIYCKYJIAPHBIA U KOHTUHYAIbHBIN MOAXOAbI K OIMCAHUIO
pa3IMYHbBIX 00BEKTOB MPUPOABI? UTO Takoe moJie B IIUPOKOM cMbIcie ciioBa? Jls
OMUCAHUS KaKUX O0BEKTOB MPUMEHSIOT OHATHE Mos1? Kak HarisiiHO MOXKHO
M300pa3uTh mose?

Kak onucarp rpaBUTallMOHHOE B3aUMOJICUCTBHUE TIPU ITOMOILIN ITPABUTALIMOHHOT O
nosig? Kak onucaTh 371€KTPUYECKOE B3aUMOJICUCTBUE MTPU TOMOIIN
AJIEKTpUYECKOro noJisA? Ilouemy 3neKTpuyeckoe 1 MarHUTHOE B3aUMOAECHCTBHUS
MOYHO PacCMaTpUBATh KaK JBE COCTABIISIONIME €IUHOTO AJIEKTPOMArHUTHOTO
B3auMOIEHCTBUS?

Uro Takoe ¢pyHIaMEHTAIbHBIE B3aUMOJIEHCTBUSA U (DyHIaMEHTaIbHBIC IO ?
[Touemy dbyHIaMEHTANIbHBIE MTOJII MOXKHO CUUTATh OJHOW U3 COCTABIISIONMINX
Marepuun’?

Kak B3anMoelicTBYIOT ToJie 1 BemiecTBO? Uem omnpenensiercs BET BEeleCTB?
Kakol BenmmunHON XapakTepu3yeTcsl JHEPTUsl BOJHBI? UTO Takoe CEKTPhI
BemecTB? Kakue ObiBaoT ciekTphl? UTO AaeT UCCiIeqOBaHUE CIIEKTPOB BEIIECTB?
Uro Takoe TemioBoe uznydenue? Uro Takoe abcontoTHo uepHoe Teno? Kakumu
O0COOEHHOCTSAMHM O0JIaJIal0T CIIEKTPbI TEMIOBOI'O U3ITYYCHHUS ?

Kak Ha onbiTe fO0Ka3aTh HEMPEPHIBHBIN (BOJHOBOM) XapakTep cBera? Kakas unes



II0JIO’KEHA B OCHOBY 3KCIIEPUMEHTA 110 U3MEPEHHUIO 3apsiia 3JIEKTPOHA?

Kakue onbITHBIE TaHHBIE IPUBEIIN K TUIIOTE3€ O JUCKPETHBIX CBOMCTBAX MOJIA?
UTo Takoe KBAaHT 3JIEKTPOMArHUTHOTO u3nydeHusa? Kakue napamerpsl
XapakTepu3yroT (POTOH KaK BOJHY U Kak yacTuily? B uem 3akimtouaroTcs
KOPIYCKYJISIPHBIE CBOMCTBA AJIEKTPOMATHUTHOTO MOJISA?

UYro Takoe miaHeTapHas MOJEIb aToMa U B UYEM €€ HEOCTaToK? B uem cyThb
mozenu atoMa bopa? B yem 3axirodaercs runores3a O BOJHOBBIX CBOMCTBAX
yactul? Kakue npejackasanus AaeT 3Ta TMIOTE3a O CBOMCTBAX MUKpOMHUpa?

IIpu KaKHuX yCIIOBUAX IPOSBIIIFOTCS BOJHOBBIE CBOMCTBA YaCTHI] BELIECTBA U
yactul noJs? [Ipyu Kakux yciIoBUSAX NPOSBIIIOTCS KOPIYCKYJISIPHBIE CBOMCTBA
YaCTHI] BEIIECTBA U YaCTUIL 11OJIsA?

Yro Takoe CHIIbHOE B3aUMO/JIEIICTBHE U KaKOBHI ero cBoiictBa? UYTo Takoe ciadoe
B3aMMO/JICHCTBHE U KAKOBBI €ro cBoicTBa? Kakyro poisib UrparoT

Q)YHHaMGHTaﬂBHBIG BSaHMOHGﬁCTBHH B CYHICCTBOBAHUH KU3HU?

KakoBbl ocobenHocT Mukpomupa? KakoBa CTpykTypa aTOMOB M MOJIEKYJI U
IpUpOJIa CBSI3U aTOMOB B MoJieKkysie? KakoBa CTpyKTypa aTOMHOTO siipa U
IPUPOJIa CBSI3U HYKJIOHOB B siipe? Kakue yacTulibl B HACTOAIIEE BPEMS CUUTAIOT

@WﬂﬂMCHTEU’ILHI)IMH COCTaBJIOIMNMHA MaTepI/II/I?

Kaxoga nepapxust 006exT0B BO Beenennoii? Kakas cuna «mpaBuT MUpamMu» u
3acTaBJsieT HeOeCHbIE OOBEKTHI KPYKUTHCS BOKPYT 1IeHTpa Macc? B ueM eanHCTBO
Meramupa?

[louemy nBMKEHUE IEKTPOHA B IJIAHETAPHOM MOJEIM aTOMa BOAOPOAA
SKBUBAJICHTHO JBHKEHUIO 3emui BOKpYTr CosiHia? KakoBbl 3Ha4Y€HHSI OCHOBHBIX
bu3nyeckux BeqMurH B cucteMe 3emiia — ConHIle U B aTOMe BOA0poIa? 3aKoH
BCEMUPHOIO TsAroreHus. [lnanerapuas Mmoaens aroma.

Kak MOXHO onpenenuTh MOHATHUE «GKA3HB»? UTO Takoe nepapxXuyecKue ypoBHU
opraHuzaiuu xuBor matepun? CKOJIBKO YPOBHEN OpraHU3alyy )KUBOTO U KAKOBBI
KpuTepun ux BbiaeneHusn? [louemy He0OXOAMMO OCO3HABATH HEPAPXUYHOCTD U

CHUCTEMHYIO OpraHU3aluI0 IPUPOABI?



Kakne xumuueckue 371EMEHTBI BXOIST B COCTaB KUBOW KieTKU? Kakyro poib
urparot caxapa u aunuasl? Kak ycrpoeHsl O€IKy U Kak WX MOJIEKYJIbI
MPpUOOPETAIOT OMPEICTCHHYIO TPOCTPaHCTBEHHYIO popmy? UTO Takoe hepMeHThI
U KaK OHU pacro3HaroT cBou cyocTparsl? Kakoe crpoenne numerotT Mmonekyias PHK
u JIHK? Kakue oco6ennoctu mosekyibl JIHK mo3BosisitoT e urpath posib
HOCUTEJISI TeHeTHYeCKol nHdpopmanuu?

Kakue nzmeHeHus mpoucxoasaT ¢ MOJIEKYJIoM Oelika mpu aeHatypanun? Kak
paboratot pepmentsi? Kak permumupyercs [JHK?

Kak 1o pazButue npeAacTaBiIeHH O KIETOYHOM CTPOCHHUH KUBBIX OPraHU3MOB?
KakoBbI OCHOBHBIE KOMITOHEHTHI KJIETKH? Kak ycTpoeHbI KJIeTOUHbIe MeMOpaHbI?
Kak BemectBa nomnaaarort B kiieTky? KakoBa cTpykTypa kierouHnoro siapa? Kak
KJIETKU JensTcs?

YeMm paznuyaroT KJIETKU )KUBOTHBIX U KJIETKH pacTeHuil? KakoBbl 0COOEHHOCTH
OpraHu3anuu U QYHKIIMOHUPOBAHUS OJTHOKJIETOUYHBIX YKAPUOT U KJIETOK B
COCTaBE MHOTOKJIETOYHOTr0 opranu3ma? Kak ycTpoeHsl kineTku npokapuotr? Uro
IPEACTABIISIOT COO0I BUPYCHI?

KaxoBbl ocHOBHBIE MTpU3HAKK nomyisiuii? Kak pacnpeaenstoTcs ocoou B
nonyysanuu? Kakve mapaMeTpsl onpeiessstoT YUCICHHOCTh nonyisinuu? Yto takoe
KpuBble BbDKUBaHUA? Kakue ¢hakTopbl BIUAIOT Ha U3MEHEHHUE XapaKTEPUCTUK
NOMYJISILIHIA?

N3 kaknX OCHOBHBIX KOMIIOHEHTOB COCTOST 3KOCUCTEMBI? UTO Takoe
Tpoduueckue nenu u Tpopudeckue cetu? Kakosa tpodudeckast CTpykTypa

YKOCUCTEMBI?

Kakue gaxTopsl 00ecneunBaroT HeI0CTHOCTh Onocheps! Kak riodaibHOM
SKOCUCTEMBI?

B ueMm cmbici 3akoHa coxpaneHus dHeprun? Kakue BUIbl SJHEPrUu CyIIECTBYIOT?
B 4yem cMbich 3akoHa coxpaHeHus: umnyibca? Yto Takoe MOMeHT umiyiibea? Kak
IIPOSBIISIETCA 3aKOH COXPAaHEHUs MOMEHTA UMITYJIbca?

Kak sneprus 3amacaercs B kinerke? Uto Takoe merabomsm? B uem cyThb

IIPOIECCOB TIUKOJIN3a, OPOKEHUS U KIETOUHOTO AbixaHus? Kakue mporieccsr



IPOXOJST Ha CBETOBOM M TEMHOBOM (azax (orocunTeza? Kak cBsizaHbl IPOLIECCHI
HHEPreTUYECKOro U IIacTuyeckoro oomena? Uro npezacrasiser coOoit
XEMOCHHTE3?

Kakumu cBoiicTBaMM CUMMETPHUH 00JIaJ]al0T MPOCTPAHCTBO U BPEMS U YTO
cienyeT U3 3TUX cBOMCTB? UTO Takoe HapylmIEHHAass CHMMETPUS U KaK OHA
MPOSIBIISIETCS?

Kak nposiBisiercss cuMMeTpus B TPOU3BEICHUAX UCKyccTBa? Kakoe 3HaueHue B
UCKYCCTBE MMeeT cuMMeTpusi? Kakue HaydyHble BBIBOJBI MOXKHO ClI€JaTh Ha
OCHOBE CUMMETpUHN?

Yro Takoe matepusa? B uem nposiBaseTcs MaTepralbHOE EAMHCTBO MUpa?
MO>XHO 11, U3y4asi COCTAB U JIBH)KEHHE KOCMUYECKHUX TE€JI, BOCCTAHOBUTH KAPTUHY

3BOJIIOIIUHA cucTeMbI? B uem oTiimuue >KMBOro OT HEXKUBOTO?

TEMA 3.01 CTPYKTYpPBI K CBOICTBaM.

Kak npeBHerpeueckas «Hayka o npupoze» oObsicHsIa cBoiicTBa Ten? B yem
OTJIMYME AaTOMUCTUYECKOTO U AIEMEHTAPUCTCKOrO MOAXO00B K 00bSICHEHUIO
ABJIEHUM TPUPOAbI? KakoBbI COLIMOKYIBTYPHBIE MPEANTOCHUIKH
JIPEBHETPEYECKOr O PUPOTO3HAHUS ?

[Touemy B XV I-XVII BB. aTOMHCTHYECKHE MPEACTABICHUS MOJYYaIOT IIUPOKOE
pacnpocTpaHeHue? B yem otnmuue koprnycKymnspHoi teopuu P. boins ot
IIPEIIIECTBYIOLUX TEOPHUI I'eHe3Hca CBOUCTB BelecTB? YTo HOBOTO BHEC B
«KopmycKymsapHyto ¢unocoduio» M. Heroton?

B gem cyts xumnueckoit peposmoruu XVIII B.? Kak nopiusiia xumuueckas

PEBOJIOLIMS HA TOHUMAHUE Te€HEe3Kca CBOMCTB BEIeCTB?

Yem omimmuaercst aromHas teopus . JlanbToHa OT IpeaIeCTBYIOMNX €1
BAPUAHTOB aTOMUCTUKN? Kakoe BIMsIHUE HA TTOCIEAYIOLIEE PA3BUTHE
€CTeCTBO3HaHUs OKazayu pabotsl JlamsroHa? UTo HOBOrO BHECTIAa aTOMUCTHKA
JlanbTOHA B IOHMMAaHWE T€HE3MCa CBOMCTB BEIIECTB?

B 4eM cocTOuT CyIHOCTh KIACCUYECKOr0 aTOMHO-MOJIEKYJIIpHOTO yueHusa? Ha



KaKHC 3aKOHbI U ITPCACTABJICHUA (1)I/I3I/IKI/I N XUMHUHU OHO OHI/IpaeTCH? HO‘{CMy

Hay49HOC COO6HICCTBO HECKOJILKO JCCSATUIICTUI HE IIPHU3HaBaJIO 3aKOH ABoraszo?

Kakyto posnp knaccuukayy 1 TUIIOJIOTUN UTPAIOT B €CTECTBEHHO-HAYUHBIX
uccnenoBanuax? Uem knaccudukaiuss XaMUYECKUX 3JIEMEHTOB, NPEICTaBICHHAS
B [lepnoanueckon cucreme snnemenToB 1. . Menaeneesa, oTiimdaercst OT Ipyrux

€CTECTBEHHO-HAYUHbIX KJIacCUpUKALIUN?

HOquy OIHH BEUICCTBA OTIIMYAKOTCA ITI0 CBOUM (1)I/IBI/IIIGCKI/IM U XUMHUYECKUM

cBoricTBaM oT apyrux? Kakue (hakTopbl OnpenessitoT CBOMCTBA BEIIECTB?

Kax 6uonornyeckas kimaccuukaiys moMoraeT 0Co3HaTh B3aHMO3aBUCUMOCTh
cocTaBa, CTPYKTYpbI U cBOMCTB? UTO Takoe OMHapHasi HoMeHKIaTtypa? Kak
N0JIb30BaThCs ornpeaenureneM? KakuMu cOBpeMEHHBIMU METOJIaMU ONIEPUPYET
CUCTeMaTHKa?

Kak pa3BuBanuce npejacTaBieHus 0 KiaccupuKaIuu XKUBbIX cyiiectB? C uem

CBsA3aH IICPECMOTP B3TJA0B HA CUCTEMY LAPCTB JKHUBBIX OpFaHI/I?;MOB?

Urto npeacrasisier codoit reHeTndeckuit koa? Kak nandopmaims o 6enke
cuuthiBaeTcs ¢ JJHK? Kak sta nundgopmaiusi TpaHcIupyeTcst B BUJIe
MOCIIEI0BATEIIbBHOCTH aMUHOKHUCTIOT B Oenke?

MoxeT 1 n300pa3uTeIbHOE UICKYCCTBO OOOTaTUTh HAIU MIPEACTaBICHUS U
B3aMMOCBSI3U COCTaBa, CTPYKTYPHI U CBOMCTB 00hekTOB? Kakue HOBEIE,
HEOKUJIAHHBIE ACTIEKThI 3TOM MPOOJIEMbI OTKPBIJIO BaM UCKYcCTBO? CrIOCOOHO 1

HCKYCCTBO IIOMOYb HAyKE BOCCO3/IaTh MHOTOMEPHYIO KapTUHY Mupa?
TEMA 4. Ilpupona B IBH:KEHUU, IBUKEHNE B IPUPOIeE.

Yrto Takoe MexaHndeckoe ABIKkeHre? UTo 03Ha4yaeT OTHOCUTEIBHOCTD
MEXaHUYECKOTro ABMKEHUS? KakuMu XapaKTepUCTUKAMK OIUCHIBACTCSA
MEXaHUYECKOE NBUKEHUE? UTO SBIETCA MPUUMHON MEXAHUYECKOTO JIBHkKeHUs? B
4yeM ke ObUT MpaB «ympsiMblil [ amuieii»?

Kak noctpouts TpackTopuu aBuxkeHUS IU1aHET COMTHEYHOU CUCTEMBI B

TEOLIECHTPUYECKOM U TeIMOLIEHTPUYECKOoi cucteMax orcuera? [loueMy miianeTsl Ha



HeOecHOM cdepe onuchBalOT netiito? OT Yyero 3aBUCUT YriIoBOW pa3Mep MeTiu
miaHeThl? Kak KornepHuk olieHuI OTHOCUTENbHBIE paccTosiHus oT CosHIa 10

miaHer?

Kakumu dakTopaMu ornpeaensieTcs IBHKEHUE Te ¢ TOYKH 3PSHUS] MEXaHUKH ?
Uto Takoe COCTOSIHUE CUCTEMBI C TOYKH 3peHUsI MeXaHUKu? UTo Takoe
nerepmuHn3M? B yeM cMbIch namnacoBckoro gerepmunuzma? Kak
CBSI3aHBUIATIACOBCKUM JETEPMUHU3M U KU3Hb YesoBeka? CrpaBevuBa Jin

KOHIICTIHS JIAMJIACOBCKOr0 IETEPMUHU3MA C TOUKHU 3PEHHS] COBPEMEHHON HAayKU?

Urto nonumarot noj BostHamu? Kakue OpiBaroT BostHbI? ['71€ B nipupoie
HaOIrOAAr0TCs BOJHBI? UTO Takoe 3JIEKTpOMarHUTHBIC BOHBI? Kak MposBIISIOTCS

Ha OIIBITC JJICKTPOMAIrHUTHBIC BOJIHBI PA3JIMYHBIX I[I/IaHa?)OHOB?

Kaxkue cBoiicTBa 0OHapy»)uBaroT BOJHBI? Kakue cBOMCTBA ABISIIOTCS OOIIUMU
JUIs1 BOJIH M 4acTHUIL?

Kakum OpiBaet 3Byk? Kakumu napameTpaMu XapakTEpPU3yeTCsl My3bIKaIbHbIN
3BYK? Kak cBsI3aHBI XapaKTEepUCTHUKH 3BYKa C TapaMeTpaMH BOJIHBI?

Kakoii onibIT BBISIBUIJI NPOTUBOPEYUS C KITACCHUECKUMHU TIpeAcTaBieHusamMu? Kakas
TEOpUsl N3MEHWIIA HAIIM B3IJISAbI HA IPOCTPAHCTBO, BpeMs U MaTepuro? Uto
03Ha4yaeT B3aMMOCBSI3b POCTPAHCTBA U BPEMEHH U KaK OHA MPOSIBIISIETCS Ha
onbITe? UTO 0O3HAYaET BAMSHUE MaT€pUAIbHBIX TEJl HA TPOCTPAHCTBO U BPEMS U B
KAKHX OIBITAX 3TO MPOSABISIETCS ?

Kakwne nponeccbl MOTyT IpOTEKaTh B U30JIMPOBAHHON CUCTEME
CaMOIPOU3BOJILHO? 3aBUCHT JIU U3MEHEHUE BHYTPEHHEN SHEPIUU CUCTEMBI OT
nyTu (crocoba) ee rnepexo/ia u3 OJAHOr0 COCTOSIHUS B Apyroe? JlocTaTrouHo U
TOJIBKO 3aKOHA COXPAHEHHUSI DHEPTUH IS ONIMCAHMS BO3MOXKHBIX

CaMOIIPOU3BOJIBHBIX ITPOLCCCOB B U30JIMPOBAHHBIX cucremax?

Urto Takoe HeoOpaTUMBbIE MTPOIIECCHI M KaK OHM CBSI3aHBI C IBUKEHUEM Teria?
[Touemy nuHaAMUYECKOe onrcaHnue (oMrcanre, OCHOBAaHHOE Ha 3aKOHAX JIMHAMUKH)

HCIIPUMCHUMO JJIsI CUCTEMBI C OOJIBIIIMM YHCIIOM IIaCTI/II_[? B 4eM 3akmrouaercs



cTaTucThyeckoe onrcanre? Kak mpu nomMomy CTaTUCTUYECKOr O ONUCaHUs
00BSICHAETCS MPUPOJIa HEOOPATUMBIX MTPOLIECCOB?

UT0 Takoe MEXaHU3M XMMHUYECKON peakuuu? YTo Takoe KWHETUUYECKOE
YPaBHEHME PEAaKLMU U B UeM €ro cMbIci? KakoB MexaHU3M JIeHCTBHUS
karanuzaropa? Uto Takoe MHTUOUTOPHI?

XHUMUYECKHUE PEAKIIUU ITPOUCXOAAT MTHOBEHHO MM XK€ C ONPEIEIICHHON
CKOpPOCTBHIO? SIBIISIETCS JIM CKOPOCTh XUMUUYECKON PEAKIIMA HEKOW MOCTOSIHHOM
BEJIMYMHOM, WM K€ OHA 3aBUCUT OT NMPUPOBI PEArUPYIOLIMX BEIIECTB? 3aBUCUT
JIM CKOPOCTh XUMUYECKOW PEaKIMU OT KOHLIEHTPALIMKN PEATUPYIOIINUX BEIIECTB?
OnpenenstoT J1 CKOPOCTh XMMHUECKOH peakluu Kakue-nmoo apyrue GakTopsl (K
npumepy, remneparypa)? Moxer a1 100aBjaeHUE B PEaKIIMOHHYIO CMECh KaKOro-
1100 BEIECTBA, HE PACXOIYIOIIETOCS B MPOLIECCE PEAKIINH, MTOBIHITH HA €€

CKOpPOCTB?

Kakoii MexaHn3M JISKUT B OCHOBE JIBUYKECHUS )KUBBIX oprann3MoB? Kak
nercTBYOT Orooruueckue Motopbl? Kak padotaror mbipl? KakoB MexaHu3m

ABMXKCHUSA OTACIIBHBIX KJICTOK U OAHOKJICTOYHBIX OpFaHI/ISMOB?

MoryT 11 OJIHM XUMUYECKHE 3JIEMEHTHI MpeBpamaTbes B Apyrue? KakoBs
0COOEHHOCTH TpoIecca paauoakTUBHOro pacrnaaa? Kak mpoucxoasT siaepHble

peakiun?

Kaxk B3anmocBsi3anbl MeX 1y OO0 pa3nuyHbie POPMbI U BUABI JBUKEHUS?
KaxkoBa cBsi3b pa3auyHbIX BUAOB JIBUKEHUA U 3Heprun? Kakue ABuxeHus

IPUBOJIAT K 00OPa30BAaHUIO HOBBIX CTPYKTYpP?

Moxet 1 n300pa3uTenbHOe HCKYCCTBO, KOTOPOE CTATUYHO 110 CBOESH MPHUpOIE,
PaCIIUPUTD HAIIW MPEACTABICHUS O ABM)KCHUU, TIOMOYb Y3HATh O PA3ITUIHBIX €T0
BUJIaX, MIOKA3aTh JIBHKCHUE pealbHOE, BUIUMOC M JIBUYKCHHE HEBHIUMOE?

TEMA 5. DBoJIlOLMOHHASI KAPTUHA MUPA.



Kaxkue mporeccsl B MakpoMHpe SIBJISIOTCS HeoOpaTUMBIMU? YTO XapakTepHO IS
o100HBIX mporieccoB? UTo Ha3pIBatOT camoopranusanuei? Kak mposiBisercs

caMOOpraHu3anus B npupoje?

Kaknmu xapakTepHbIMU CBOMCTBAMHU 00J1a1aI0T CUCTEMBI, CTIOCOOHBIE K

camoopranuzannu? KakoB MexaHn3M caMOOpPraHu3alum?

Kak Ha omnbITe yOeAuThCs B BO3MOXKHOCTSIX OM(ypKauil py pa3BUTHH CIIOKHBIX
cucreM BO BpeMeHHU? Kakasg ciMMeTpusl CIIOHTAHHO HAPYIIAETCS B 3TUX OIbBITaX?

KakoBbI c11ocoObl caMOBOCTIPOM3BEACHUS KUBBIX Oprann3mMoB? B uem
3aKJIFOYAIOTCS IPEUMYILECTBA IIOJIOBOrO pa3MHOKeHUs nepen oecnonbm? Kakue
(opMBbI OECTIONOro U MOJIOBOTO pa3MHOXKEHUS cyiiecTByoT? Kak dopmupyrorcs

rametnl? Kak qCpCaAyrOTCA IOKOJICHUA B JKU3HCHHBIX HI/IKJIaX?

Urto Takoe onTorenes? KakoBbl OCHOBHBIE 3Talbl HHIUBUYAILHOTO PA3BUTHS U
ux ocooennoctu? Kak o0pa3yrorcs 3KT0-, 3HTO- 1 Me3oaepma? Kak

OCYIIECTBIISIETCS] PETYJIALMS OHTOreHe3a?

Crauunonapna mu Beenennas? C dyero Bce Hauanoch? YTo nepBUYHO:
areMeHTapHas yactuua win arom? Kakumu cBoiicTBaMu 001aaeT Gu3nuecKuit

BakyyMm? Kakue HaOmoneH1s MOATBEP)KAAIOT TUnoTe3y bombiioro B3priBa?

Kak u xorna obpazoBanuce ranaktuku? Kakoil MexaHu3m OTBETCTBEH 3a
o0pa3oBaHue TaJlaKTUK U 3Be31? Moxer i craTh 3Be310i FOnmuTep? Kak
00pa3yroTcs MJIaHETHbIE CUCTEMBI?

Kak cBs3ana macca, MOUTHOCTb M3JIy4€HHUs, 3B€3/1bl U BpeMs ee xku3Hu? Kakune
IIPOLIECCHI POUCXOAAT B HEAPAX 3BE3/ U KAKOBA UX POJIb B 3BOJIFOLUU

Bcenennoii?

KaxkoBo ctpoenne 3emnn? [louemy Henpa 3emiu pa3zorpersie U miotHbie? Kak
BO3ZHMKJIM Ha 3emJie ruapochepa u armocdepa?

Kak pa3BuBanuch 3BOIOIMOHHbBIC HeH 10 JlapBuHa? B uemM cOCTOUT CyTh
yuenusa Y. [lapsuna? Kakue cymecTByroT 10Ka3aTelbCTBA SBOJIIOLINU KUBBIX

cymectB? Kak nccneaytor 3BOIIOLMOHHBIN mponecc?



Kax mpoucxoaut Bu000pa3oBaHue COrIaCHO CHHTETUYECKON TEOpUn
sBOMIOIMU? UTO Takoe MUKPOIBOIIOLMS U MaKpO3BOIIOMUA? KakoBbI OCHOBHBIE
HarpasieHus 3Boonnu? Yto Takoe onosornueckuii mporpecc? Kakossl
COBpEMEHHbBIE TPOOIEMBbI TEOPUH IBOITIOLIUH?

Kakwue cyiecTByrOT runore3bl 0 IPOUCXO0XKICHUH KU3HU? KakoB BO3MOKHBIN
CLEHAapUi pa3BUTHUA KU3HU B paMmKax KoHuenuu «mupa PHK»? Korna nossunuce
IPOKAPUOTHI U AyKaproThl? KakoBbl OCHOBHBIE ATalbl CTAHOBJICHUSI KIETKU
yKapHuoT?

Kak 1o pa3BuTue )UBOTHBIX U PACTEHUM B PA3HBIE I'€0JIOTMYECKUE DITOXH?
KaxoBbI ObUTM IPUYHHBI PACIIBETA ¥ BBIMUPAHUS PA3HBIX TPYIIIT KUBBIX
oprann3mMoB? Kak mpoxonuna cmeHa 6uocdep B uctopuu 3emiu?

Otkyna nonum roMuHUIbI? Kakyro posib B 3BOJIIOLIMH YEJIOBEKA ChITPATIU
aBcTpasionuTeku? Kakue hakTopsl ChIrpaiu BaxXHYIO POJIb B ABOJIIOIUHU YeIOBeKa?
KTo Obutn npsiMble TIPEIKU YeIoBeKa pa3yMHOro?

KakoBo mecTo Heanaepranbpla B poaocioBHOM yenoBeka? Kak u rae nua
HBOJIIOLIMS YesloBeKka pasymMHoro? Ilouemy copmupoBanuch packl yenoBeka?
KaxoBa ponb KylIbTypbl U COLIMAIBHBIX (PAKTOPOB B 3BOJIIOLIMH Y€JIOBEKA?
Bo3MorkHa 11 3BOIIOLKS COBPEMEHHOTO YEJIOBEKA?

B uem nmpuunHbl 3K0N0rHueckoro kpusuca? Yro rakoe Hoocdepa? B uem

npo0bsieMa YCTOMYMBOTO Pa3BUTHS?



11 xamace. Yacrs 1.
TEMA 6: PazButHe TEXHOr€HHON IIUBUJIN3AIMH.

Cy1ecTByeT 1M B3aUMOCBA3b MEXAY CO3JaHHOM YEJIOBEKOM MCKYCCTBEHHOMN
cpenoit 1 Texuukon? KakoBbl 0COOEHHOCTH TEXHUKHU KaK BUJA ACSTEIbHOCTH
yenoBeka? Kakue (hakTopbl onpenensor pa3sBUTHE TEXHUKH.

B 4eM cocTOuT CyIIHOCTh TEXHUKH KaK KOMITOHEHTa KyJIbTypbl? Kakne Hayku
U3Y4aroT TEXHUKY? UTO Takoe TEXHOr€HHAsl LIMBUIU3ALIMS ?

Kakyro nonb3y TeXHUKAa IPUHOCUT 4YesioBeuecTBY? He sBisieTcs 11 TEXHUKA B
COBPEMEHHOM MHPE POCKOUIBIO?

Kak 3apogunace Texauka? Kak pazBuBanach TEXHUKA B PEMECICHHBIA NIEPUOA?
Korna u xak nosiBuiack MannHHasi TexHuka? KakoBbl 0COOEHHOCTH pa3BUTHS
TEXHUKHU Ha COBPEMEHHOM JTalle TEXHUYECKOro nporpecca’?

Kaxk ncropuyeckyn MEHsUINCh B3aUMOOTHOIIIEHHS €CTECTBO3HAHUS U TEXHUKU?
KTo nepBbiii n3o0peraresns - yenoBek wiu npuponaa? Kakue ycnexu
€CTECTBO3HAHUS U TEXHUKHA 03HAMEHOBAJIM 3Py HAYYHO-TEXHHUUYECKOW PEBOIOLUH ?

Kaxk 3apogunace u pazBuBanach TEXHHUKA, C TOMOIIBIO KOTOPOM YEIOBEK OCBOMJI
BO3YyX, MOpe U HeApa 3emiin? Kak TexHHKa BeIBena yenoBeka B kocmoc? Kak
pa3BUBAJIACh CTpoUTENbHAS TeXHUKA? Kak ¢ pa3BUTHEM YEI0BEUECTBA MEHSIACH
BoeHHas TexHuka? Kak TexHuka momorasia co3/1aBaTh YIOT?

Kak B nintepaType npeacraBieHsl B3aMMOOTHOIIEHUS YEJIOBEKA U TEXHUKH?
Kakune TexHn4ecKre TOCTHKEHUS YEJI0BEYECTBA IIPOCIIABIICHBI B IMTEPATYPHBIX
npousBeneHusax? Kakas TexHuKa, IO MHEHUIO TTHCaTeNIel, HECeT B cebe yrpo3y
YEeJIOBEYECTBY?

Uro Takoe TexHopoOus? Yem onpeaensieTcst CTpax 4eaoBeKa Mepes] TEXHUKOW Ha

Pa3HLBIX 3TallaX €Iro HCTOPUICCKOIO paBBI/ITI/IH? KakoBb1 COBPCMCHHBIC ITPOABJICHUA



HpO6HCMBI B3aMMOOTHOIIICHUI YeJIOBEKA U TEXHUKHU?
Bcerna JIX JOCTHKCHUA HAYKH U TCXHUKH ABJIAIOTCA Omarom JJIA yeJioBeuecTna’?

Hecer 1 yenoBek OTBETCTBEHHOCTb 32 C/IECJIAHHBIE OTKPBITUS WU U300peTeHus?

TEMA 7: B3aumoaeiicTBue HAyKH U TEXHUKH.

Kakomy dbynnameHTanbHOMY 3aKOHY TOJTYMHSACTCS IEHCTBUE MPOCTEUIITNX
MEXaHUYECKUX YCTPOUMCTB: pblyaroB U peaykTopoB? KakoBa posib CUIIBI TPEHUS B
MEXaHHYECKuX ycTporcTBax? UTo Takoe mpobiieMa YyCTOMUYUBOCTH U B UM €€
3HaueHue?

Kak Heo0X0MMOCTh CO3/1aHUSI BOEHHOM TEXHUKU CTUMYJIUPYET TBOPUECTBO
u3zooperaTesneit 1 ydeHbIx? B yeM cXOACTBO U pa3nuyue TBOPUYECTBA U300pa3UTEI
1 TBOpYECTBa XynokHHUKA? Beeraa mm BocTpeOOBaHO TBOPUYECTBO M300peTaTess?

Kaxue 3akoHbl GU3HKN O0BACHSIOT CHOCOOHOCTh MEXaHU3MOB, CO3/JaHHBIX
YeJIOBEKOM, IJIaBaTh U JeTarh? Kakue cuiibl BOSHUKAIOT MpU 00TEKaHUU Tell
MMOTOKOM >KHJKOCTH WJIU raza?

B uem cyTtb peaktuBHOTrO NBIKEeHUSI? KakOBbI 0COOEHHOCTH PEAKTHUBHOTO
nBrkeHus? Ha kakux 3aKkO0HaxX OCHOBAaHO PEaKTUBHOE ABWKEeHUE? 1 1ie
UCIIOJIb3YETCA PEAKTUBHOE JIBHXKEHUE?

KakoBa mmonn3a oT kocMudeckux uccienoBannii? KakoBbl OCHOBHBIE DTAIlbI
KOCMHMYECKUX uccaeaoBanuii? Kak kocMUYecKue NCCIe0BaHUsI CBSA3AHBI C
pa3BUTHEM OOOPOHHBIX TeXHONOTUI? Kak BAUSIOT yCIOBHUS KOCMUYECKOTO TOJIETa
Ha opranu3M yesnoBeka? KakoBbl B HACTOSIIEE BpeMs IEPCHEKTUBBI KOCMUYECKUX
UCCJIEN0BAaHUN U, B YACTHOCTH, BO3MOKHOCTH KOCMHUYECKUX MYyTEIIECTBUMN C
y4acTHEM YesloBeKa?

Uro takoe nBurareinb? [loueMy HEBO3MOKEH BEUHbIN ABUTaTeNb? UTO Takoe
TEIUIOBOW ABUTaTelb? UTO Takoe TEPMOANHAMUYECKAN IIUKI?

Uewm orpannuen KIIJ[ renoBoro apurarens? UTo Takoe uaeaibHbIN TEIUIOBOM
npurartenb? KakoBa TermioemMkocTh uaeanbHoro raza? Kak serauciuts KI1J]
TEPMOJIUHAMUYECKOTO ITUKIA?

Kaxk KII/I pa3nuuHbIX HUKIOB 3aBUCUT OT MapaMeTpoB HUKIOB? Bo ckonbko pa3



ommuaetca KITJI nmpocreitmux nukinoB ot KII] naeanbHOM TEIIOBOM MaIlIMHbBI?

Ha xakue Tvnsl moapasesstoT peajbHble TEIUIoBbIe ABUraTesn? KakoBel
OCHOBHBIE Y3JIbl TEIUIOBBIX JIBUTATEIECH U Kakue (PYHKIIMU OHU BBITOIHAIOT? 1o
KaKUM KPUTEPHSM OLICHUBAIOTCS TEIJIOBBIE JABUTATEIIN ?

Kak yenoBeuectBo nmpou3BoauT Temio? KakoBbl COBpeMEHHbIE TPOOIEMBI,
CBSI3aHHBIE C IPOU3BOACTBOM U cOepexxenrneM Teruia? Ha ckonbko et
YeJI0BEYECTBY XBATUT TPAJAUIIMOHHBIX HCTOYHUKOB TEIJIOBOM SHEPTETUKHU U
KaKOBBI aJIbTEPHATUBHBIE NCTOYHUKU SHEPIrUn?

Kakas ¢pynnameHTanbHas cuiia JIEKUT B OCHOBE JEHCTBUS DJIEKTPOr€HEPATOPOB U
anekTpoasurareneii? KakoBbl OCHOBHBIE Y3IIbl JJIEKTPOr€HEPATOPOB U
anekrpoasurarenei? I'ne ucnonb3yrores anexkrpoasurarenu? B yem
MPEUMYIIECTBA U HEAOCTATKH 3JIEKTPOJABUTATENEH IO CPABHEHUIO C TEIUIOBBIMU
JIBUTATEIIIMU?

Kak paboTa KOJUIEKTOPHOrO JBUTATENsI 3aBUCUT OT BEIMUYMHBI Harpy3ku? Kak
HaIpsHKEHUE, 1aBaeMOE T€HEPATOPOM MEPEMEHHOI0 TOKA, 3aBUCUT OT MapaMeTpOB
reHeparopa’?

KaxoB npuHImn paboTbl XUMHUYECKUX UCTOYHUKOB TOKa? KakoBbl OCHOBHBIE
COCTaBIIIOIINE HCTOYHUKA MUTaHUs? KakuMu mapaMerpamMu XapakTepu3yroTcs
VMCTOYHHUKH NTUTAHUS?

Kakwue crocoOsl nepegaun SHEPruu Ha pacCTOSTHUE CYIIeCTBYIOT? YUeM
00yCIIOBJIEHBI TOTEPU SHEPTUHU ITpH nepenade? Uem BbIrOJeH criocod nepeaadu
anekTpodHeprun? Kak yMEeHbIINTh NOTEPH MPHU MEpEAAUE FIEKTPOIHEPTUU?

KakoBbI OCHOBHBIE Y3JIbI M IPUHIIUI paOOThl COBPEMEHHOU
terutodiekTpoueHTpanu (TILL)? KakoBbl OCHOBHBIE Y3716l M IPUHITUI PAOOTHI
runpoanekrpocranuuu (I'9C)? Kakoe BiusiHuE Ha 9KOJIOTMUECKYI0 0OCTaHOBKY
MOXET OKa3bIBaTh CTPOUTENLCTBO TOL[ u I'DC?

Kak renepupyroTcst 1 perucTpupyroTcsi paauoBoiaHbl? KakoBbl 0COOEHHOCTH
pactpocTpaHEHUs PaguoOBOJIH BOJIHM3U ITOBEPXHOCTH 3eMIin?

Kakum 00pazoM MOKHO OCYIIIECTBUTH Nepeaady uHGopMaluy npu moMoIm

paaroBoiH? Ha uem ocHoBaHa mepenada nHGOPMAIUH TPY TTOMOIIN



MCKYCCTBEHHBIX CIyTHUKOB 3eMiin? KakoBbl mpuHOUINBI paguosiokanun? Kakue
BO3MOKHOCTH MPEOCTABIISIET PaIUOIOKALNS?

Kaxk paboraer moOusibHas TenedonHas cBsi3b? Kakue 371IeMEeHTHI BXOJSIT B COCTaB
MOOMJILHOTO TesIe(POHHOTO anmnapara U KakoBO MX (QYHKIIMOHATILHOE
npenHasHadyeHne? KakoBbl mepcreKTUBbI pa3BUTHSI MOOMIIBHOM Tene(OHHON
CBsI3U?

Kak paccMatpuBaroTCs CBETOBBIE SIBJICHHS C TOUKH 3PEHUSI TEOMETPUUECKON
ontuku? Yto Takoe 00bekTHBLI? B kKakux mprubopax oHu ucmonb3yroTcs? Kak
JOCTUTAETCs BU3yaiabHOe yBennueHnue? Kakue npuOopbl O3BOJIAIOT JOCTUTHYTh
BU3YaJIbHOTO YBEIUYECHUS?

UTo mpoucxoauT mpyu akkoMoaaluu ria3za? B ueM paznuune paboThbl
HOPMAaJTLHOTO, OJIM30PYKOTO M JATbHO30PKOTO Taza? Kak meficTBre TUH3BI

ucpaBiseT qedeKT 3peHus?

TEMA 8: EcrecTBO3HAHUE B MHpPe COBPEMEHHbIX TEXHOJIOI'Hil.

Kak, ucronb3yst ”HTEpGEpEeHLINUIO CBETA, PA3JIOKUTh CBETOBOE U3ITyUEHHE B
cnektp? Yto Takoe nonsgpusaius BosiHbl? Kakue npuOopsl Aeal0T CBETOBYIO
BOJIHY MOJIIPU30BAHHOM ?

Kak 3aBucHT paccTosiHre MEXy HHTep()EpEHIIMOHHBIMU MaKCUMYMaMH TOCIIE
POXOXKJIEHUS CBETa uepe3 NU(PaKMOHHYIO PEIIETKY OT JAJIMHBI BOJHBI CBETA U
nepuoja pemietku? Yem paznuBaercs ontuueckue 1opoxku CD u DVD?

Yro siBIIIeTCS OCHOBOM BOCHIPUATHS 00beMHOT0 n300pakenus? Kak
HCKYCCTBEHHO Bocco3aaTh crepeodpdexr? Uto takoe ronorpadus?

Kakum oOpazom ria3 Bocripuaumaet 1Bet? Ha uem ocHOBaHa TpeXiiBeTHast
Teopust 3peHust? Kak coBpemeHHble IprOOphI CO3AAt0T 3a/1aHHBIH 1IBET?

Kakoe siBneHne nexXuT B OCHOBE paboThl poTornemenTa’ YTo Takoe BHYTPEHHUIA
dororddext? Kakue npuOopsl paboTaroT Ha OCHOBE BHYTpeHHEro (poTodaddekra?
KakoBbl npuHIUIBEl paO0OTHl KBAHTOBBIX YCUJIMTENEH CBETa U ONTHUYECKUX
KBaHTOBBIX T€HEPATOPOB?

Kak cBsi3aHbI pa3HOCTH 3aCEIEHHOCTEN YPOBHEH 1 KO3(PGUIIUESHT YCUIICHUS B



ONTUYECKOM KBAaHTOBOM ycuiutese? Kak 3T BEIMYUHBI 3aBUCAT OT
3(PEeKTUBHOCTH HAKAYKU?

Kakue ocHOBHBIE CBOICTBA JIA3EPHOTO U3IYUEHUS OTIMYAIOT €ro OT U3IyYEHUs
JpYrux UCTOUHUKOB cBeta? Ha kakue Tunsl noapasnenstor iazepbl? Kakue
IPUMEHEHUS HaXOMST JIa3ephl?

[Touemy onacHa panuanus? Kakoe npakTnyeckoe NpUMEHEHUE HaXOsuT
panroakTUBHBIC N30TOMEI? [loueMy simepHbIe peakiuu Mpy OJJUHAKOBOW Macce
MCXOJIHBIX BEIIECTB JAIOT TOpa3io O0JbIIYI0 SHEPTHUIO, YEM XUMUYECKUE
peakuu? Uto HEOOXOANMO Uil CO3AaHMsI CaMOIIOAEPKUBAIOLIUXCS JIEPHBIX
peakiuii?

Kak u xkem coznaBaiiocs siiepHoe opykue? JIoIKeH 1M yU€HbIH, Ybr pa3padboTKu
MOTYT BIIOCJIEICTBUHU MPUIHUHUTH BPEJ YEIOBEUECTBY, HECTU
MOpPaJIbHYIOOTBETCTBEHHOCH? UeM 00bsICHsIeTC O0ph0Oa 3a HEpacIpOCTpaHEHHE
AJIEpHOTO OpyxKusi? BO3MOXKHO JIM HaBCErJa OCTAHOBUTH €r0 pacipoCTpaHEeHHUE?
Snpo KakuX aTOMOB yYaCTBYIOT B PEaKIUAX, MPOUCXOAIINX B AaTOMHBIX
peakusax? Ha xakue Tunsl genar peaktopbl? Kakre 0CHOBHBIE 3JIEMEHTHI
00pa3yloT KOHCTPYKIUIO SIEPHOTO peakTopa?

KakoBo coBpeMeHHOE COCTOSTHUE aTOMHOM SHEPreTHUKU U TEPCIEKTUBEI €€
pa3BuTHs? Hackonpko omacHa siiepHasi JHepreTHKa B IJIaHE BOSMOXKHBIX aBapuil U
AKOJIOrHYEecKOro BpeAa? B ueM 3akitouaercs mpobiemMa BBO3a U 3aXOPOHEHHUS
OTXOZIOB SIIEPHOM SHEPTETUKU?

Kakum 06pa3zom ObL1a ocyliecTBiIeHa HEYIpaBisieMasl TepMosiepHas peakius? B
YeM COCTOMT OCHOBHAsS CJIOKHOCTh OCYIIECTBIICHHUS YIIPABISIEMON TEPMOSIEPHOIM
peakuun? Yto npeacrapisieT coO0M roprodee s TepMosiiepHbIX peakuuii? Kakue
cHocoObI yAepKaHHs BBICOKOTEMIIEPATYPHOH IJIa3Mbl IPEAIIOIAraeTcs
MCIIOJIb30BaTh B TEPMOSJIEPHBIX pEaKTOpax?

[loueMy B COBpEMEHHBIX yCTpOICTBaX HH(pOpMaLUs MpeoOpazyercs B
AJIEKTpUUECcKHe curHaiibl? UTo Takoe aHajaorosbie U udposbie curnainbl? Kak
npeoOpasyercst uHopmarus?

YEM OTJIMYAIOTCA 3JICKTPOHHO-BAKYYMHBIC U ITOJYITPOBOJHUKOBLIC HpI/I60pI)I oT



JOPYTUX 3JIEMEHTOB JJIEKTPOHHBIX cXeM? KakoB MpUHLININ AEWCTBUA 3JIEKTPOHHO-
BaKyyMHBIX TprO0poB? KakoB MpUHIUTT AEHCTBUS MOIYIPOBOJHUKOBBIX
npudopoB?

Kakue dhyHKIIMOHAIBHBIC DJIEMEHTHI BXOJIAT B COCTaB KoMibioTepa? M3 kakux
AJIEMEHTOB COCTOSIT y3Jibl KoMIbloTepa? Kak paboTaroT JJOrH4ecKre 3IeMEHThI?

Korma Bo3HHKIIM TIEpBhIE CUETHBIE TPUCTIOCOOICHNS | KAKOBBI OCHOBHBIE TaITbl
Pa3BUTHUS BBIUUCIUTEIbHONU TeXHUKHK? Kak UCTIONB3YIOTCS KOMITBIOTEPHI B
HACTOSIIIee BpEMS U YTO OHU CMOTYT B Oyaymiem? KakoBa coBpeMeHHasi TEXHUKA,
UCIIOJIb3yeMasi B KOMIbIOTEpax? KakoBbI MEPCIEKTUBBI UX Pa3BUTHS?

Kakue npubops! 1 kak mpeodpa3yroT BOCIPUHUMAEMYIO YEIOBEKOM
uH(dOopMaIHIo B ekTpuueckue curnainbl? Kakue mpubopsl U Kak mpeoopa3yroT
XpaHSIIYIOCS B KOMIIbIOTEpE HHPOPMAIIMIO B HH(POPMAIIHIO, BOCIIPHHIMAEMYIO
OpraHaMH 4yBCTB?

MoxeT nu npupozaa ya0BIETBOPUTH BCE HYX/IbI uenoBedyecTBa? Kakyro poib B
0JIarOCOCTOSIHMM Y€JIOBEKA UTPAIOT CUHTETUYECKUE BEIIECTBA U MAaTEPUAIIBI?
KaknMu HeOOBIYHBIME CBOWCTBAMH 00JIa[Ial0T UCKYCCTBEHHO CO3/IaHHbBIE
BemiecTBa? YeM BbI3BaHa HEOOXOIMMOCTE CO3aHUS BEIIECTB C HOBBIMU
cBoiicTBamu?

Uro Takoe noaumepsbl U KakoBO uX ctpoeHue? Kakue nonmMepsl ObUTH CO3/IaHbI
npupoaoii? Kakue nCKyCCTBEHHbIE MTOJTUMEPHI CO3all YETTOBEK U KAKOBBI MX
cBoiicTBa? I 1€ MPUMEHSFOTCS UCKYCCTBEHHBIE TIOJIUMEPHI?

Yro Takoe miacTMacchl U 1€ OHU NPUMEHSIOTCA? KAaKOBBI XapaKTEPHbIE
IMPU3HAKY M1acTMacc? MOKHO i1, 3Hasi CBOMCTBA IIACTMACC, OTJIMYHUTh UX IPYT
oT pyra?

Uro Takoe Ouotexnosorusi? Kakue stamnsl B pa3BUTHH OMOTEXHOJIOTMH MOKHO
BbIIeNUTH? Kakyro poiab OMOTEXHOJIOTUS ChIrpajia B pa3BUTUN LUBUIU3ALNUN?

Kak BimusieT coBpeMeHHass OMOTEXHOIOTUs Ha KU3Hb Y€JIOBEKa U 00I1IEeCTBa B
uenom? He mpuBeneT au BMENIATENbCTBO B €CTECTBEHHBIN X0 TPUPOIHBIX
MIPOLIECCOB HE TOJBKO K Kpaxy 4eJIOBEUECKOMN IIUBUIM3AIIUM, HO U K THOENN BCel

[JTAHETHI?






11 knacc: Yacrs 2.
TEMA 9. EcTrecTBeHHbIE€ HAYKH H 310POBbe YeJI0BeKa

[ToueMy Ba)XHO pacCMOTPETh OpraHU3M UYeJoBeKa Kak Orojoruyeckyto cucreMy? KakoBsl crienuduueckue 0COOEHHOCTH OpraHru3Ma YeJloE
B yewm 3akitogaercs yHUKaJIbHOCTh (peHOMeHa «YenoBex»?

[Toyemy Tak CIOXKHBI TPOOJIEMBI 310POBBS YETOBEKA?

B yem 3axnrouaercs 6uonornueckoe 3HaueHue romeocrasa? KakoB Ononornyeckuii MexaHusMm nojjiepkanus romeocrasza? Kak Biauser
CIOCOOHOCTH OpraHU3Ma YeJIOBeKa K a/IalTallii Ha COCTOSTHUE €T0 370POBbs?

Kak ocymiectBisiercst MplliedHast 1eATeNbHOCTh? Kak mpoucxoauT sHepreTuueckoe odecreueHne padoTaomux Mbl I ?

Kakue Bonpocsl pemraer Onoxumust copra?

Uro Ha3bIBaOT (haKTOpaMu pUcKa?

KakoBbl 6noxumuueckue QpyHkiuu nutanus? Kak ocyiectBisieTcs sHepreTudeckas GyHkuus nutanus? KakoBsl OMOXMMHUYECKHE KPUTEP]
PallMOHAIBHOTO TUTAHUS?

Kak cocraBisitor 6MoxumMuuecku 000CHOBaHHbBIN panoH? Kak npoBecTu 1ab0paTopHbIi aHATN3 MUIIEBBIX IPOIYKTOB JUIsl OIIPEIEICHUS
CTENEHHU UX KUCIOTHOCTH, HATUYHS HEKOTOPBIX HOHOB?

[Touemy BUTaMUHBI OBLIN OTKPBITHI 3HAUUTENBHO MO3KE APYTUX KOMIIOHEHTOB NMUTaHUsA? YTO noka3anu pe3ysbTaTbl XUMHUUECKOTO CUHTE3:
BUTaMHMHHBIX MpernapartoB? B uem nposiBisieTcss 0Moaoruyeckasl akTUBHOCTb BUTAMUHOB?

Kak Ha3bIBatoT u kinaccuuuupyrot ButaMunbl? [loueMy opranusm 4eaoBeKka He CHHTE3UPYET BUTAMUHBI caMocTosATebHO? Kakue daxTor
BJIMSIFOT Ha MOTPEOHOCTh OPraHnu3Ma B BUTAMUHAX?

Kakue BenectBa Ha3bIBaloT JekapcTBamMu? Uem o0yciioBieHO LenedHoe JeHCTBUE JIeKapCTBEHHbIX pacTeHUi? [loueMy B Halle Bpemsi 3Hat



MPUHIIMIIOB UCIOJIb30BAaHUS JIEKAPCTBEHHBIX BEIIECTB HEOOXOIUMO KaKI0MY?

Uro Takoe ummynnTter? Kak oprannsm 60peTcs ¢ MPOHUKIITMMU B HETo BUpycamu u 6akrepusimu? Kakosa crienindrika peakiuii BposKIeHH
npuodpereHHoro uMmyHurtera? C KakuMHi MeXaHW3MaMu CBA3aHa HEBOCIIPUMMYHUBOCTH K MOBTOPHBIM HHpekuusam? [louemy pazBuBaercs
ajeprus?

B uewm 3akmouarores crienupuyeckue 0coOOEHHOCTH 3a00JIeBaHU YeNI0BEKa, BHI3bIBAEMBIX MUKpoopranu3mMamu? Kak npoBoaurcs
palmoHaNIbHOE JieueHre NH(DEKITMOHHBIX O0e3Hel ?

Kakue popMbl COXKUTENHCTBA PA3HOMMEHHBIX OPTaHU3MOB BCTpeuaroTces B mpupoje? Kak mpoucxoaut 3apaxenue napazutamu? Uem omnaci
KJICIIU U KPOBOCOCYIINE HACEKOMBIE?

Kak nposiBnsiercst BupycHasi uHpekius? [louemy oueHb CIIOKHBI U aKTyaJIbHbl TPOOJIEMBI B3aUMOIEUCTBHS YenoBeka u BUpycoB? [louemy
MMMYHHUTET K TPUMIY ABJISIETCSA HA/ICKHOW 3allIUTON OT CIEAYIOUIEH SMHAEMUN?

B ueM cocTosT npUHIMIUATbHBIE OTJIMYUS BUPYCHBIX HHPEKINA?

Kak nacnenyrorcst mpusnaku? KakoBbl MaTepraibHbIe OCHOBBI HacencTBeHHOCTU? UTO TipencTaBiser coO0i CIenaeHHOe Hacle0BaHuE?
KakoBbI OCHOBHBIE IOCTYJIaThl XPOMOCOMHOM TEOPUH HACJIEICTBEHHOCTH?

Yro u3yyaer reHeTuKa yenoBeka? YTo Takoe KaproTHI U KaK HACJIEAYIOTCS TPU3HAKH, CLIETUIEHHBIE ¢ TOJI0M? KakoBbl OCHOBHBIE METO/IbI
T€HETHKHU YesioBeka? YTo HOBOIro Jajio 3aBepiieHrue nporpaMmel "['eHoM denoBeka'?

Kakue 0607e3H1 Ha3bIBalOT HacaeACTBEHHBIMU? B ueMm cnenuduka HacneACTBEHHBIX OoJie3Hel? Kakue rpyniibl HacaeCTBEHHbBIX O0Je3Hel
BBIJICJISIFOT M KaKW€ IPUYMHBI BEAYT K UX pa3BuTHi0? CyIIECTBYIOT JIM CLIOCOOBI MPEAYIPEKICHUS U JICUEHUS HACIIEICTBEHHBIX 00Ie3HEN?

KaxoBbI 3a/1a4u MEUKO-TEHETUYECKOT'0 KOHCYIbTHPOBaHMsI? Kak MOYKHO CHH3UTBH PUCK POXKIACHUS peOeHKa C HACTIEACTBEHHBIM 3a00IeBat



TEMA 10. EcTrecTBeHHBIC HAYKH U IJ100aJ1bHbIE NP 00JIEeMBbI YeJI0BEYeCTBA.

Kaxkue nmpo6iembl Ha3pIBarOT ri1o0abHBIMU? KakoBbl 0COOEHHOCTH I100aIbHBIX TIPOOJIeM coBpeMeHHOro mupa? Kakue yciaoBus TpeOyroT
JUTSI petieHust TJI00ambHbIX MPOOJIEM COBPEMEHHOCTH ?

Kakum o0pa3om Ouonorudeckuit Buj Homosapiens HapyIan npupoaHoe paBHOBecHe B dkocucTeMax? Kakue pakTopbl JesTeIbHOCTH
YeJIoBeKa MPUBEH K T7I00aIbHBIM HAPYIICHUSM MPUPOIHBIX IPOIECCOB B Onochepe?

Yro Takoe 3Kosoruyeckas npodiaema? B uem 3akirouaeTcsi aHTpOIOI€HHOE Bo3/ielcTBYE Ha npupoay? Kakue Mepsl MOTyT TOMOYb
MPEAOTBPATUTH HAJIBUTAIOIIYIOCS SKOJIOTMUECKYIO KaTacTpody?

Kakue nocneacTBust 3arpsi3HeHUsI OKPYKaOILEel cpesibl MOKHO IpeaoTBpaTUTh? C 4eM OHM CBSI3aHbI?

B ueM 3akimouaercs OMOIOTHYECKUI CMBICT KPYrOBOPOTOB BeliecTB B Onochepe? KakoBbl 0COOEHHOCTH MPUPOAHBIX KP YrOBOPOTOB BEIIIE
[Touemy neaTeNbHOCTH YEIOBEKa Ha 3eMiie (aHTPOIIOreHHOE BO3ACHCTBHE) HApYIIIaeT TII00aNbHbBIC KPYrOBOPOTHI B Onochepe?

KakuMm 00pazomM MOXKHO COTIacoBaTh E€ATEILHOCTh YETOBEKA HAa 3eMJIe C 3aKOHAMU MTPUPOIbI?

Kak mensiicst kmumat B uctopuu 3emin? KakoBbl coBpeMeHHbIE TEHISHIIMN B U3MEHEHUH KJIMMaTa 1 YeM OHU 00yciioBieHbl? YTo Takoe
NApHUKOBBIN 3(PPEKT 1 KaK OH BIUSAET HA KIUMAT?

KakoBbl mpuunHbl 3K0m0orudecknx karactpod? [louemy HeoOXoauM Hay4dHBINA aHANIN3 IPUYMUH MPUPOIHBIX KatacTpod? Kak pemraercs
npodJiemMa 030HOBBIX J1bIp? UTO Takoe 3KoJIorndeckas skcnepruza?

Kakum o0pa3om ciieyeT mpoBOAUTh 3KCIEPTHYIO OILIEHKY 3KOJIOTMYECKUX SBJICHUI? Bee i sKonornueckue coObITUs, KaKyILUECs
KaTacTpO(UUECKIUMHU, SIBISAIOTCS TAKOBBIMH Ha caMo Jene?

KakoBbI TeHIEHIINM pa3BUTHS HaydHOTr 0 3HaHUs? KakoBbl 0COOEHHOCTH MHTErpallui HAyYHOTO 3HAHMS Ha MYyTH PELIEHUS TI00aTbHbIX

npoosem?



[ToueMy denmoBeKy TPYIHO OCO3HATH OMACHOCTH III00ATBHBIX TIPo0aeM? B dem 3akimodaercs MopalibHass OTBETCTBEHHOCTh YUCHBIX TIEPe]T
COBPEMEHHBIM OOIIIECCTBOM?

Hoocdepa: uto 310? Kakue opueHTUpBI pa3BUTHS YeIOBEUECTBA 0OOCHOBBIBAET KOHIICHIUS HOOC(hEPHI?

Uro HeoOxoauMo 3HaTh yenoBeky XXI croneTtus o 3akoHax cymiectBoBaHust Onocdepni? UTo 10MKEeH 0CO3HATH KaXKbIi, YTOOBI
criocoOCcTBOBAThH coxpaHeHuto ouocdepsr? Uto npeacraBisieT codoit BeceMupHas KOHIIETIHS YCTOMYMBOTO Pa3BUTHS 0OIIIECTBA

u 6uochepni?



OuneHka 0cBOeHUS TUCUMILIMHBI IpexycMaTpuBaet nposeaenue 3AYETA

Bomnpocs 11t TeCTUPOBAHUSA MO NPEAMETY
«OCHOBBI €CTECTBEHHOHAYYHOI' 0 TO3HAHUS MUPA)

CrynentoB | kypca Beex cnenuajibHOCTEH

1. CoBOKYNHOCTb HayK O NpUPOJI€ (ECTECTBEHHBIX HAYK), B3SITHIX B UX B3aUMOCBSI3H,
B3aMMO3aBUCHUMOCTH, KaK ILI€JI0O€ — €CTh

1) obuiecTBO3HAHUE 2) ecTeCTBO3HaHUWE
2. NzyyeHunem odeHb OOJIBIIOTO 3aHUMACTCSI

1) ¢usuka 2) acTpoHOMUS 3) buomorus
3. M3ydyeHneMm O4YeHb MAJIOTO 3aHUMACTCS

2) ¢usuka 2) acTpoHOMUS 3) Guosorus
4. V3ydeHueM O4YeHb CIIO)KHOTO 3aHMMACTCs

3) ¢wusuka 2) acTpOHOMUS 3) Guonorus

5. «MneanbHbIi Ta3y, «kKpUCTALUIMUECKAs PEHIETKAY, «a0COIIOTHO YEPHOE TEIIOY,
«MaTepualibHasi TOYKa», 3TO -

1) ananoru B mOBCEIHEBHOCTH 2) MoJienT 0ObEKTa WJIU SBIICHHS

6. dusuka Kak Hayka MoJy4yusa pa3BUTHE B

1) XVlIs. 2) XVIlie. 3) XIXs.
7. Hayky 0 3aKOHax TEMJIOBOIO (TEPMO) ABUKEHUS U €ro MPEBPALLECHUSX (AMHAMUKA) B
Jpyrye BUbl JBUKEHUSI, Ha3bIBAIOT

1) mMexaHUKOMH 2) TEepMOJIHMHAMHKOW 3) omrmka
8. MexaHH4YeCcKOe TIepEeMEIICHHE CUCTEMBI B IPOCTPAHCTBE U3ydaeT

1) mMexaHuKa 2) TepMOJMHAMHUKA 3) omrtuka
9. Cucrembl, He 0OMEHUBAIOIINECS APYT C IPYTOM HH BEIIECTBOM, HU SHEPrUCH, HOCAT
Ha3BaHUEC

1) u30IMPOBAHHBIX 2) OTKPBITHIX
10 U3onupoBaHHas CHCTEMa C TCYCHUEM BPEMEHH BCET/ia MPUXOANT B COCTOSHUE



TepMOI[I/IHaMI/I‘-IeCKOFO paBHOBeCI/IH N HUKOI'’Ja HEC MOXKCT BBIﬁTH U3 HEIro CaMOHp0H3BOHBHO.
9710 -

1) 1-pIit 3aKOH TEPMOJMHAMUKH 2) 2-0¥ 3aKOH TEPMOJUHAMUKHI
11 Tlpu TepMoaMHAMUYECKOM PaBHOBECUU BCE BHYTPEHHHE IMapaMETPhl CUCTEMBI 3aBUCAT OT
BHEITHUX MapaMeTPOB M TEMIIEPaTypbl. ITO -

3) 1-blif 3aKOH TEPMOTUHAMHKH 4) 2-0ii 3aKOH TEPMOIMHAMUKH
12 MBI CIBIIIUM 3BYKH, TIOTOMY YTO BO3IYX -

1) Bakyym 2) ynpyras cpena 3) 6e3BO3IyIIHOE POCTPAHCTBO
13 DHeprus He ucuesaeT u He co3aaéres. OHa TONBKO MpEeBpaIaeTcs U3 OHOTO BUA B
JPYroy WM NEPEXOAUT OT OJHOTO Tela K IPYromy. ITo -

1) 1-b1if 3aKOH 2)  2-oii 3aKOH 3) 3aKOH COXpaHEHHs U IpeBpallCHHUs
TEPMOJAMHAMHUKHU TEPMOANHAMHUKHU SHEPTruun
14 TloBTopstomuecs: JBUKEHUS Ha3bIBAIOT

1) mepuomom 2) pe30HaHCOM 3) konebaHUSIMU
15 TIpomMexyTOK BPEMEHH, B TCUCHHE KOTOPOTr'O COBEPILACTCS OHO TMOJIHOE KoJicOaHue,
Ha3bIBACTCS

1) mepuomom 2) 4YacToTom 3) amIuIMTyI0M
16 Yucno xonebaHuii B €IUHUILY BPEMEHU Ha3bIBACTCS

1) nepuoaom 2) 4acToTOM 3) aMIUIMTYIOM
17 MakcumanbHOE CMELICHUE TENa U3 MOJIOKEHUS PABHOBECUS MOJYYUIIO HA3BAHUE

1) amMruUTyabI KOJeOaHui 2) mepuonaa 3) yacToThI
18 Yacrora xonebanuii usmepsiercs B

1) xr 2) I'n 3) dx 4) H
19 Pe3koe Bo3pacTaHue aMIUIMTYAbI KOJIEOAHUM CHCTEMBI ITPU COBIIAJICHUHU YaCTOTHI
COOCTBEHHBIX KOJIEOaHUM C 4aCTOTOM BBIHYKIEHHBIX KOJICOAHUI HOCUT Ha3BaHHE

1) pe3onanca 2) JactoTa 3)nepuon 4) amIuATya
20 Ilporiecc pacnpocTpaHeHus: KoJieOaHUN B YIIPYTol cpejie Ha3bIBalOT

1) nBrXeHUEM 2) BOJHOBBIM 3) MexaHHYECKUM
TIBMOKCHUEM TIBMYKCHUEM
21 Kakwue BOJTHBI BO30YKIAIOTCSI B CMBIYKE U CTPYHAX CKPHITKH BO BPEMsI HT'PHI HA 3TOM

UHCTpYMEHTE?

1) B cMBIUKe-TIpOI0JIbHBIE, 2) ToJsibKO MPOOJBbHBIE  3)TOJBKO MOMEePEUHBIC



a BCTPYHaX-IOICPCYHBIC
22 OCHOBHYIO BBICOTY MY3bIKQJIbHOI'O TOHA HA3bIBAIOT

1) BbICOTOM 2) TPOMKOCTBHIO 3) ToHOM

23 JlnamaszoH 4acToT BOCTIPUATHS 3BYKOBBIX KOJIEOAHUI YEIOBEUECKIM YXOM:

1) ot 16 I'it ;0 2200011 2) ot 16 I't ;o0 20000 3) ot 16 'y mo 100000
I'o I'n
24 Cwuna 3ByKa 3aBHCHUT OT
1) YacroTsl 2) Tlepuona 3) aMIUTUTY bl
25 Tlouemy HacCTpOHIIMK posiyiel epeOupaeT KJIaBUIIU IO OKTaBaM U KBUHTam?
1) st HTEpBaIBI HAaNOOJIEE TOYHBI 2) 9TU MHTEPBAJIBI HE TOYHBI
5.
CprKTypa KOHTPOJbHO-OLHCHOYHBIX MATCPHAJIOB IJId 3a4YeTa (HpOMe)KyTO‘lHOﬁ
arTecTaumu)
1.

1. 3anmanue st 00y4arOmuUxcs
Bpewms Beinonnenus 3aganus — 90 MunyT. 3ananus B 4 Bapuanrtax (A-9, B-2, C-1).

Bapuanr 1

Al. K reonoruyeckum 060s109kam 3eMJId HE OTHOCUTCS
1) nurocdepa 2) rumpocdepa 3) atmochepa 4) sapo

A2. Pagnyc-BekTop OpOUTHI IJIAHETHI OMMCHIBAET B PaBHbBIC MPOMEXYTKH BPEMEHU PaBHBIE
ionaau. 9To GopMyIHpOBKa

1) mepBoro 3akona Kemepa

2) BToporo 3akoHa Kermiepa

3) TpeThero 3akona Kennepa

4) 3akoHa Xab0ma

A3. [Tomumepamu, COCTOSIMMU U3 HYKJIEOTUIOB, SIBIISFOTCS
1) monucaxapuibl ¥ KU Pbl
2) OeNKU ¥ HYKJICMHOBBIC KU CIIOTHI

3) AHK u PHK
4) AT® u HyKJIEUHOBBIE KHCIIOTHI

A4. Bricime oKCHI U COOTBETCTBYIOIIUI €My THJIPOKCH/T ¢ HanboJiee BhIpaKCHHBIMU
OCHOBHBIMHU CBOMCTBaMH 00pa3yer
1) cTponnuii 2) kaneluii 3) uHANN 4) ATFOMUHUN

AS5. K HeoOpaTUMBIM peakIUsiM OTHOCSATCS
1) peakiiusi CHHTE3a aMMHAKa



2) peakuust cunTe3a okcuaa cepol (VI)
3) rUAPOIIU3 CIOXKHBIX H(PUPOB
4) peakuuu HEHTpaIU3auK

A6. BepHbl 1 cleayoIue CyKAeHUs IPUMEHUTENIBHO K PEaKIMi CHHTE3a aMMHaKa?
a) JTo peakuus COeAUHEHUsI, TOMOI'eHHas, KaTaJIUTHY €CKasl.

0) DTo peakIusi OKUCIUTEIbHO-BOCCTAHOBUTENbHAS, 00paTUMasi, K30 TepMUYECKAsI.
1) BepHO TOJIBKO a 3) BepHbI 00a CyKICHHS

2) BepHO TOJIBKO 0 4) 00a CyKICHHUS HE BEPHBI

A7. Cxeme npespamenust N = = N © cooTBeTcTBYET cCXeMa peakiuu
1) N2 + H2= NH3

2) HNO3 + Zn = N2 + Zn(NO3)2 + H20

3) NH3 + 02 = N2 + H20

4) NH3 + O2 = NO + H20

A8. C npsaMOX0XK€HIEM HE CBSI3aHO MOSBIIEHUE Y YEJIOBEKA
1) S-06pa3Horo u3ruda Mo3BOHOYHHUKA

2) BTOPO#l CUTHAJILHOM CUCTEMBbI

3) cBOUATOI CTOMBI

4) pyku

A9. Tepmoperyssinus Tesa 4elnoBeKa ¢ IOMOIIBI0 KOKU HE IPOUCXOIUT 3a CUET CIAEAYIOIIEro
¢uznyeckoro mporecca

1) TenI0npoOBOIHOCTH

2) KOHBEKIIUU

3) u3mydeHus

4) nudpdyszun

B1. YcTanoBuTe cCOOTBETCTBUE MEKY MTOJIMMEPOM M €r0 MOHOMEPOM.
[TIOJIUMEP

A) HYKIJIEHHOBBIE KU CIOTHI

b) 6enxu

B) nmonmucaxapuas

I') uacynun

MOHOMEPHI

1) riroko3a

2) HYKJICOTH/IbI

3) aMHHOKHCIIOTBI

B2. YcranoBuTe COOTBETCTBUE MEKY Ha3BaHUEM BEIECTBA U KJIACCOM (TPYIIION)
OpPraHUYEeCKUX COEIMHEHUH, K KOTOPbIM OHU MPUHAJIEkKAT.

HA3BAHUME BEIIECTBA

A) anetusieH

b) anunuu

B) stanon

I') rmunun

KIJIACC (I'PVYIIITA) OPTAHUYECKUX COEZ[HHEHHPI
1) ajpaeruapt

2) cupThI

3) aMHHOKHCIIOTBI



4) yriaeBogopomasl
5) aMuHBI

C1. CpaBHUTE pacTUTENBHYIO, )KUBOTHYIO U OaKTEpUaIbHYIO KIETKU.
BapuanT 2

Al. CuHOHMMaMU He SBISAIOTCS:

1) Bcenennasi 1 MeraranakTuka

2) ruapocdepa u Bo3ayIiHas 000JI04Ka

3) nurocdepa u 3emMHas Kopa

4) snekTpoHHAas 000J104YKa U COBOKYITHOCTb 3JIEKTPOHOB B aTOME

A2. ITo 3Be3aHO# knaccudukanuu CosHIIE MpeacTaBiseT co0oit
1) Genblii KapauK

2) KpacHBIN THTaHT

3) KenThli KapJuK

4) KOPUYHEBBIN KapIUK

A3. K apomonrorHsiM akropaM, o Y. JlapBuHy, HE OTHOCHTCS
1) HeompeneneHHass U3MEHYUBOCTh

2) HACJIEACTBEHHOCTh

3) u3osAIus

4) rpynmoBas, WM ONpeaeIeHHas, U3MEHYUBOCTh

A4. MonexkynsipHOe CTPOCHUE UMEET KaX10€ U3 BEUIeCTB, (DOPMYIIbI KOTOPBIX MPUBEICHBI B

psy
1) CO2, HNO3, CaO 2) Na2S, Br2, NO2 3) H2S04, Cu, 03 4) SO2, 12, HCI

AS. B3zaumogelicTBre pacTBOPOB CyibdaTta Kalus U XJIOpHaa 0apusi OTHOCUTCS K
peaxnusam
1) 3amerienus 2) HelTpaan3anuu 3) HOHHOTO 0OMeHa 4) COeTUHEHHUS

A6. OnMHaKOBBIE KYCOUKM MarHusi B3aUMOJICHCTBYIOT C HAauOOJbILIEH CKOPOCTBIO C COJISIHOMN
KHCIIOTOU, €CIu

1) pa36aBuTh e

2) yBEMYUTh KOHIICHTPALMIO KUCIIOTHI

3) yBEJIMYUTh KOHIICHTPALIO 00pa30BaBIIEHCsl CON

4) yMEHBIIUTH KOHLEHTPALUIO 00pa30BaBILCHCS CONU

A7. IIpoayKkTaMu 31€KTpOIM3a pacTBOpa XJIOPHUa HATPHS SIBISIFOTCS
1) HaTpHii ¥ COJsIHAS KUCIIOTA 2) XJIOP M THIPOKCUI HATPHUS
3) xJ10p, BOJOPO/ U COJIsTHASI KUCIIOTA 4) XJI0p, BOAOPO U THIPOKCHJI HATPHUS

A8. IloHATHIO «T€H» HE COOTBETCTBYET CHUHOHUM

1) envHMIIa HACIIEACTBEHHOCTH

2) yuactok JIHK, oTBeuaronmii 3a ciHTE3 OIHOTO BHJIa OenKa

3) COBOKYIHOCTb MPU3HAKOB OpraHu3Ma

4) mocnenoBaTeNbHOCTh HYKJIEOTUI0B, KOAUPYIOLIAsh OEIKOBYIO MOJIEKYTY

A9. BribepuTe nocienoBaTebHOCTh MAaKPO3JIEMEHTOB, PACIIOJIOKEHHBIX B MOPSAIKE
YMEHBUICHHUS] UX MAaCCOBBIX JI0JIEH B TEJE YeI0BeKa



1) kuca0pOA, BOIOPO, YIIAEPO, a30T 2) YIIEpol, BOJOPO/, a30T, KUCIOPOT
3) KHCII0pO[, a30T, BOLOPO/, YIiiepo 4) KUCIOPO/, YIIAepo, BOAOPO/, a30T

B1. YcranoBuTe cooTBETCTBHE MEXK/y Ha3BaHUEM BELECTBA U KJIACCOM (IPYIIIION)
HEOPraHNYECKHX COCJMHEHHM, K KOTOPBIM OHU IPHHA/IJICKAT.
HA3BAHUE BEHIECTBA

A) rugpokcua 6apus

b) runpokapbonat Gapus

B) xapOonar 6apus

I') oxcun G6apus

KJIACC (I'PYIIIIA) HEOPT AHMYECKUX COEJIUHEHUIA
1) kucmas cosb

2) cpemHsisi CONb

3) ocHOBHAs COJb

4) menoyb

5) KHCIOTHBIN OKCHI

6) OCHOBHBII OKCH/I

B2. YcTanoBuTe COOTBETCTBHE MEXAY BUTAMUHOM M €0 aBUTAMUHO30M.
BUTAMUH

A) BUTaMuH A

b) Buramun B

B) Buramun C

I') Butamun D
ABUTAMUMHO3

1) paxur

2) bepu-Oepu

3) KypuHas cienora
4) rHTa

C1. [lokaxxuTe npuMepaMy U3 aHaTOMUHU, (PU3HOJIOTMU U TEHETUKH POJCTBO YEIOBEKA U
4eJI0BEKOOOPa3HBIX 00€3bsH.

Bapuant 3

Al.Ilo coBpeMeHHBIM MPEACTaBIEHUSIM, HE OTHOCUTCS K TuiaHeTaM COJTHEUHOHN CHCTEMBI
1) Ypan 2) Hentyn 3) [Tnyron 4) FOnutep

A2. [TomHOCTBIO BXOJIUT B COCTaB OMOC(EPHI reoJoruyeckast 000JI09Ka 3eMiIn
1) armocdepa 2) ruapocdepa 3) nmurochepa 4) MaHTUS

A3. AToMy ¢ HaMOOJIBIIIUM PATUYCOM COOTBETCTBYET 3JICKTPOHHAS KOHPHUTYpALIHs
1)1s22s22p63s23pl

2)1s22s22p4

3)1s22s22p63s23p5

4)1s22s22p2

A4. BepHbl 11 clieqyrOLMe CYXAEHUS O BEUIECTBAX aTOMHOI'O CTPOEHUS?

a) Bce BemecTBa aTOMHOT'0 CTpOEHUS TBEpP/bIE, TYrOIJIaBKHUE, HElIeTy4ne, IPOYHBIE.

6) HexoTopble BemiecTBa aTOMHOTO CTPOCHUS MATKHUE, JIETKOIJIABKUE, HEMPOYHbIE, JIETy4YHe.
1) BepHO TOJBKO a



2) BEpHO TOJIBKO O
3) BepHBI 00a CyXJ1eHUs
4) o0a cyx/1eHHs He BEPHbI

AS. B3aumojielicTBrE KUCIOTHI U IIEJT0YM OTHOCHUTCS K PEaKIUsIM
1) coennHEHMS, OKMCIIUTEIbHO-BOCCTAHOBUTEIBHBIM 2) OOMEHa, HeHTpalu3auu
3) obmeHa, sTepudukaryu 4) oOMeHa, YHIOTEPMUIECKUM

A6. BepHbl 1 ciienyronme CyXAeHus 0 KaTalu3aTopax?

a) DTo BellecTBa, KOTOPbIE U3MEHSIOT CKOPOCTh XUMUYECKOW PEaKIIUU U PACXOIYIOTCS IPH
3TOM.

0) D10 BemecTBa, KOTOPHIE U3MEHSIOT CKOPOCTh XMMHUYECKON PEAKLIMHU U €¢ HalpaBIICHUE.
1) BepHO TOJIBKO @ 3) BepHBI 00a CyKACHHS

2) BepHO TOJIbKO 0 4) 00a Cy)X/ICHHUS HE BEPHBI

A7. Han6o1p1M reHeTHYECKUM CXOJICTBOM C YEeJIOBEKOM 00J1azjaet
1) opanryTanr 2) ropuiuia 3) ruO00H 4) KapJIMKOBBIH MIUMITaH3e — OO0HO00

A8. T'a3000MeH B TKAHAX U JIETKUX COOTBETCTBYET (PU3UUECKOMY MPOIIECCY
1) nuddysuu 2) TemnoooMeHy 3) KOHBEKIHH 4) OPOYHOBCKOMY JIBHIKECHHUIO

A9. B cocTaB m1a3Mbl KPOBH 4€JI0BEKA HE BXOMT
1) xmopu sxenesa (I11) 2) Boxa 3) xmopua Hatpust 4) XJIOPUI KaTbIHS

B1. YcranoBuTe COOTBETCTBHE MEXKy YPABHEHUEM XUMUYECKON PEAKIMU U €€ TUIIOM U BUJIOM.
YPABHEHUE PEAKIINN

A)2Cu+ 02 =2Cu0O

b) Cu(OH)2 = CuO + H20

B) CuSO4 + 2NaOH = = Cu(OH)2 + Na2S04
I') CuSO4 + Fe = FeSO4 + Cu

TUIT U BUJ] PEAKIIUU

1) 3amemenus, OBP

2) 3amemienus, He OBP

3) pa3nokeHus, FJHI0TEpMUYECKas

4) paznoxeHus, 3K30TepMudecKas

5) oomena, ne OBP

6) oOMeHa, KaTaJIuTHY ecKast

7) coequHEeHMs, TOMOT€HHAs

8) coennHeHus, rereporeHHast

B2. YcraHoBHUTE COOTBETCTBHE MEXKY YaCThIO CIYXOBOI'O aHAIM3AaTOPa U BBIMOJIHIEMOI €10
(byHKIIHCH.

YACTb AHAJIM3ATOPA

A) HapyXHO€E yXO

b) cayxoBbie KOCTOUKH

B) eBcraxuena TpyOa

I') ynmutka

J1) 6bapabanHas rnepernoHka

OYHKIMA

1) pasrpaHrueHuEe HAPYKHOTO U CPETHETO yXa

2) mepemayda 3ByKOBBIX BOJTH MEMOpPaHE OBAJIbHOT'O OKHA

3) BbIpaBHHUBAHME AABJICHUS MEX]y MOJIOCTHIO CPEAHEr0 YXa U HOCOTTIOTKU



4) pa3nuyueHue 3ByKOB Pa3INYHON 4aCTOTHI
5) KOHLIEHTpaLKs 3BYKOB

C1. CpaBHuTE IpeACTABIEHNS O IPOCTPAHCTBE U BPEMEHH C TOUKH 3PEHUS KJIACCUIECKON
MEXaHUKHU U TEOPUU OTHOCUTEIILHOCTH.

Bapuant 4

Al. 15 Toro 4ToOBI KOCMUUYECKH anmapat BBIIIET Ha OKOJIO3EMHYIO OpOUTY | CTall
HCKYCCTBEHHBIM CITYTHUKOM 3€MJIH, eMY HE0OXOIUMO COOOIINTh

1) nepBy0 KOCMHUYECKYIO CKOPOCTh

2) BTOpY10 KOCMHUYECKYIO0 CKOPOCTh

3) TpeThI0 KOCMHUYECKYIO CKOPOCTh

4) 4eTBepTyI0 KOCMUYECKYIO CKOPOCTb

A2. B nepeuHe ypoBHEW OpraHU3alUM )KM3HU HAa 3eMJie:

1) opraHu3MeHHbIH; 2) MONYJIALHOHHO-BUI0BO;

3) 6uocdepHblit; 4) OMOreoeH OTHY ECKUI

HEe Ha «cBOoeM MecTe» 3anucanbl ypoBHu 1) 1 u22)3u43)1u34)2u4

A3. Yucno snektpoHoB B noHe Al 3+ paBHO
1)132)183)54) 10

A4. Bce Tpu Tuna THIPOKCUAOB COJEPKAT PsiJ BELECTB, (POPMYJIIbI KOTOPBIX
1) H2S0O4, Ca(OH)2, NaOH

2) Cr(OH)3, Cr(OH)2, H2CrO4

3) NaOH, HNO3, Mg(OH)2

4) KOH, HCIO4, Ba(OH)2

AS. K OKMCIUTETBHO-BOCCTAHOBUTEIBHBIM PEAKIIUAM HE OTHOCSATCSA
1) peakuuu 3aMeIIECHHSI

2) peakIiy COCTMHECHUS C y4aCTUEM ITPOCTHIX BEIIECTB

3) peakiuu pas3iokKeHHsI ¢ yI4aCTHEM MPOCTHIX BEIICCTB

4) peakiuu oOMeHa

A6. PaBrnoBecue xumudeckoit peakiuu 2NO (1) + O2=2NO2 + Q cMecTHTCs BIIPaBO MpU
1) MOBBIIIEHUH TEMITEPATYPHI

2) TIOHVOKEHUH JIABJICHUS

3) BBEICHUH KaTan3aTopa

4) yMeHbIIEHUU KOHIIEHTPAIINH MPOAYKTa

A7. K autponnomopdo3aM — KpyInHBIM OHOJIOTHYECKUM U3MEHEHHSIM, TPUBOJISIIUM K
MOSIBJICHHIO YEJIOBEKa, HE OTHOCATCS

1) nosiBiieHHE PyKH

2) opmupoBaHKE BTOPOW CUTHATBHOW CHCTEMBI

3) pa3BUTHE MUMHKH

4) npsAMOXO0XKICHUE

A8. TIpoxoxieHue cBeTa B I71a3y YelIOBEKa COOTBETCTBYET ITOCIIEA0BATEILHOCTH
1) poroBuIia - CTEKJIOBHIHOE TEJIO - pay’kKHasi 000JI0ouKa - CeT4yaTka

2) 3padoK - paay’kHas 000J0YKa - CTEKJIOBUIHOE TEJIO - ceTYaTKa

3) poroBumna - XpyCTalIuK - CTCKJIOBUHOE TEJIO - CeTYaTKa



4) XxpycTaliK - paayxHasi 000JI0YKa - CTEKJIOBUHOE TEJIO - CeTYaTKa

A9. K 6uonornuecku akTHBHBIM COCIMHEHUSM B OPraHU3ME Y€JIOBEKa OTHOCAT
1) bepMeHTHI 2) MUHEpAIbHBIE COJH 3) BOAY 4) KUCIOPO.T

B1. YcTanoBuTE COOTBETCTBHE MEX/y Ha3BaHUEM BEIIECTBA, TUIIOM CBSI3H B HEM U THIIOM
KPUCTAINYECKON PEIIETKH.

HA3BAHUE BEHIECTBA

A) xn0opu Kaaus

b) xanmii

B) xnop

TUIT CBA3U

1) xoBajieHTHAs
2) MoHHas

3) MetayunuecKas

TUIT KPUCTAJUIMYECKOU PELIETKU
|. MonekynsipHas

Il. MeTasmnueckas

1. monnasg

B2. YcTanoBuTe COOTBETCTBUE MEXAY MOHATUEM U €O ONMPENCITICHUEM.
[TOHATUE

A) resom

b) cexkBenupoBanue

B) myrtamuu

I') renotun

J1) renodonn

E) annens

OINIPEAEJIEHUE

1) HacnenyeMble I3BMEHEHHUSI T€HETUYECKOro MaTepraia

2) COBOKYITHOCTh T'€HOB T'aIlyIONTHOTO Habopa XpoOMOCOM

3) COBOKYITHOCTb BCEX I'€HOB KJIETKH MJIM OpraHu3Ma

4) reHbl, OnpeaeNionre albTepHATUBHbBIC TPU3HAKI

5) COBOKYIMHOCTh I'€HOB 0COOEH OJIHOM MOIMyJISIUN

6) ompenesneHue mocieaoBaTeTbHOCTH HykiieoTu10B B JJHK

C1. Joxaxute ¢punocodckoe yTBepKIeHHEe 00 OTHOCUTEIHbHOCTH HCTHHBI Ha IPUMEPE IBYX
Benywux Teopuil xumuu: [lepruoanyueckoro 3akoHa u [lepuoanueckoi CUCTEMbI XUMHYECKHX
anemenToB [[. 1. MenaeneeBa u TeOpUM CTPOEHUSI OPraHUYECKUX COEUHEH U

A. M. bytneposa.

Kiaroun:

A-2-111; B-3-II;
B-1-I

B2

A-4; Bb-5;B-2;I'-3
A-3;b-2;B4;T-1
A-5; B-2; B-3;
I-4; 1-1

A-2; b-6; B-1,



I'-3; A-5; E-4

CTpyKTypa KOHTPOJIbHO-OLIEHOYHBIX MATEPHAJIOB 1JIfl CEMECTPOBOIi KOHTPOJIbHOI padoThI
(MpOMeKyTOYHOM ATTeCTAIUN)

BapuanT Nel
Baoxk A. BeiGepute oa1H MpaBUIIbHBIN OTBET.

Al. buocdepy cuuTaroT AMHAMUYECKON CUCTEMOI, TaK KaK OHa
1) cmocobHa k camoperyJsinun 2) criocoOHa U3MEHSITHCSI BO BPEMEHH
3) COCTOMT U3 SKOCHCTEM 4) CBsA3aHa C KOCMOCOM OOMEHOM BEIIICCTB

A2. K anTponoreHHbsIM (pakTopaM OTHOCSTCS

1) ocymienue 6070T, BRIpyOKa JI€COB, CTPOUTEILCTBO JOPOT
2) pactenusi, 0akTepuH, rpudbl, )KUBOTHBIE, BUPYCBHI

3) MUHEepaJbl, pACTEHHUS, COJIEHOCTb BOJIbI, pacHaliKa Mmojeu
4) TemnepaTypa BO3/1yXa U BOJIbl, aTMOC(HEPHOE J1aBJICHUE

A3. PacupeHue 030HOBBIX JbIp IPUBOAUT K

1) NOBBILIEHUIO TEMIIEPATYPbI BO3yXa, YACTOMY IOSIBIIEHUIO TYMaHOB

2) yCUIJIEHUIO YIbTPa(HOIETOBOrO U3JIyY€EHHs], BPETHOI O 71 310POBbs

3) NOHMKEHUIO TEMIIEpaTyPhl U MOBBIIIEHUIO BJIAXKHOCTH BO3/1yXa

4) yMEHbILIEHUIO TPO3PAYHOCTH aTMOC(EPDI U CHUKEHUIO MHTEHCUBHOCTH (POTOCHHTE3a

A4.Ku3Hb Ha 3emiie BO3HUKIIA:
l)nepBoHavaIbHO Ha CyIlIe 2)IepBOHAYATIBHO B OKEaHe
3)Ha rpaHuIle CyIIU U OKeaHa 4)0THOBPEMEHHO Ha CyIlle U B OKEaHe

AS5.B 1924 rony Teoprio NpOUCXOXKIECHUS )KU3HU Ha 3eMJI€ B PE3YIbTaTE SBOIIOLIMHI
COEAMHEHMH yriepoaa c(hopMyIupoBall:
1) JL.ITacrep 2) C.Munnep3)/x. bepnan 4) A.JM1.Onapun

A6. K MakposieMmeHTaM OTHOCSITCS:
1) yramepon, Mmenb, a30T, HOoA 2) Meb, MO, OpoM, MapraHell
3) nuHK, Kucnopoa, Grop, Bonopoa 4) yriaepoa, KUCIOpo, a30T, BOLOPOA

A7. CoBOKYIHOCTh 0COO€H OJHOr0 BUAA, JIUTEIbHO OOUTAIOIUX HA ONPEEIIEHHOM
TEPPUTOPUU U OTHOCUTENILHO U30JMPOBAHHBIX OT APYTUX 0CO0EH TOro ke Bujaa — 3To
1) monynsinus 2) opranusm 3) Buja 4) OUOTeo1eHO3

A8. baktepru OTHOCAT K TPOKapruOTaM, TaK KaK OHH:

1) UmeroT o1HYy XpOMOCOMY, PacCIOIOKEHHYIO B SIPE;

2) Umerot onny konbieyro JJHK;

3) PasmMHOKAIOTCS I€TICHUEM HABOC;

4) IlutaroTcst TOILKO TOTOBBIMU OPraHUYECKUMHU BEIIECTBAMMU.

A9. K nosiBJIeHHUIO HOBBIX BU0B TPUBOIUT:
1) aBmxymuit ot6op; 2) cTabuaM3upyromuii oToop;
3) mosioBoit 0TOOD; 4) MOIU PUKAITMOHHAS U3MEHUYUBOCTh



A10. DBoronus dTO:

1) MHIUBUAYaIbHOE PAa3BUTHE OPraHU3MOB;

2) u3MeHeHue ocooeii;

3) ucropuueckoe HeOOPaTUMOE Pa3BUTUE OPraHUYECKOI0 MUPA;
4) U3MEHEHUS B )KM3HU PACTECHUMN U KUBOTHBIX.

Baok B. Beibepute Tpu npaBUIIbHBIX OTBETA U3 IIECTU MPEIOKEHHBIX.

B 1. Jloxa3aTenbCTBaMH MPOUCXOASAIIECH B HACTOSIEE BPEMS IBOJIFOLIUU SBIISIOTCS
1) pasnuuue MeXIy 3UMHEH/IeTHEH OKpaCKOW MeXa y KHUBOTHBIX

2) MOSIBJICHHE TOMYJISAINI HACCKOMBIX -BPEIUTEIICH, CTOMKUX K ST0XHUMUKATAM

3) Mackupyrolas OKpacka y HaCeKOMBIX

4) nosiBneHNe OAKTEpUil, yCTONYMBBIX K aHTUOU OTUKAM

5) BO3HHUKHOBEHHE HOBBIX (POPM BHpYCa IPHIIA

6) HamMuMe MpeaynpexIaroIIeil OKpacKH y HEKOTOPBIX BUIOB MyX

B 2. HazoBure crienuguueckue 4epThl yenoBeka (aHTporioMopdo3sl).
1) ruOkuii MO3BOHOYHHK C YETHIPHMSI U3rHOaMU

2) CHJIbHO Pa3BHTBIN JIMICBOI OTIEN Yeperna

3) JUIMHHBIE TepeTHIE KOHEUYHOCTH

4) KuCTh cO ¢1a00 Pa3BUTHIM OOJIBIIMM IAJIBIEM

5) Hanu4ue BTOPOW CUTHAILHOW CHCTEMbI

6) omopHasi CTOMa C CHJIbHO PAa3BUTHIM OOJIBIIMM MaJbI[EM

B 3. K aHTponoreHHsIM 3K0JI0rH4eckuM (hakTopam OTHOCST

1) BHECEHHE OpraHUYeCKUX YI0OPEHUH B MOYBY

2) yMEHbIIEHHE OCBEIIEHHOCTH B BOJOEMAaX C YBEIMUEHUEM ITyOHHBI
3) BbINIaJIeHUE OCAJIKOB

4) mpexpallleHle BYJIKaHUYECKOHN 1eITeTbHOCTH

5) mpopeXrBaHUE CaKCHIIEB COCHBI

6) oOMeneHne pek B pe3yibTaTe BEIPYOKH JIECOB

Baok C. OTBeTbTe Ha BOIPOCHI:

C 1. Yro takoe OeyIku, HA30BUTE UX OMOJIOrMUECKUe (PYHKIMH.

C 2. Yro takoe sxocucrema. [IpuBeanure npumepsl IPUPOAHBIX S3KOCUCTEM PA3IHMUHOIO
MacuiTaba.

C 3. IIpuBectu npuMepsl U3BECTHBIX BaM ()OpM €CTECTBEHHOI'O 0TOOpa U ITOKa3aTh UX POJIb B
MIPUPOJIE U KU3HU YEJIOBEKa.

Bapuant Ne2
Baox A. Beibepure onvH IpaBUIIbHBIA OTBET:

Al. buocdepa npencrapisier codoi riao0anbHy0 SJKOCUCTEMY, CTPYKTYPHBIMU KOMIIOHEHTaMU
KOTOPOM SABIISIOTCS

1) TUTIBI )KUBOTHBIX 3) MOMYJISALUU

2) 6uoreoleHo3bI 4) OTAEBl PacCTeHUN

A2. 3arpszHeHne aTMocepbl OKCHIaMU CEPbI U a30Ta CIOCOOCTBYET
1) pa3pymIeHHI0 030HOBOTO CIIOS
2) pa3pyLICHUIO CTPYKTYPHI MAXOTHOTO CJIOS



3) BBIIIAACHHUIO KMCIOTHBIX ,Z[O)KI[CI\/'I U YHUYTOKCHUIO JICCOB
4) BBIMBIBAHHIO M3 ITOYBBI ITIMTATCIBHBIX BCIICCTB

A3.IlepBbie xKUBbIE OpraHU3MBbl, TOSIBUBLIMECS HA 3eMJIe, 10 CIOCO0Y IbIXaHUS U CIIOCO0Y
MUTAHUS OBLIH:

1)aspoOHbIME aBTOTpO(amu 2)adpoOHBIMH reTepoTpodaMu

3)anaspoOHbIME aBTOTpO(damMu 4) aHAIPOOHBIMU TeTepOTPOPaMu

A4. K MUKpO3JIEMEHTaM OTHOCSTCA:
1) yrmepon, mensb, a30T, HOA 2) Meb, HOA, OpOM, MapraHell
3) muHK, KucIopoa, GTop, BOmopoa 4) yriaepoa, KUCIOPOI, a30T, BOLOPO

AS. CoBOKYMHOCTb (PU3NYECKUX M XUMUYECKUX (PAKTOPOB HEXKHUBOU MPUPOJIBI,
BO3J/ICHCTBYIONIMX HA OPTaHU3M B CPEZIe €ro OOuTaHus - hakTop

1) GuoTnueckmii 2) aHTPONOT €HHBII

3) abuotnueckuii  4) SKOJIOTUYECKUIT

A6. CoBOKYIHOCTb 0CO0€H, CXOIHBIX 10 MOP(HO(PU3NOIOTHIEKUM CBOWCTBAM, UMEIOLIUX 00LIee
MIPOUCXOXKICHUE, 3aHUMAIOIIUX ONPENEICHHBIN apeal, CBOOOIHO CKPEIIMBAIOIINXCS U JAOIINX
IJIOIOBUTOE MTOTOMCTBO — 3TO

1) monynsinus 2) opranusm 3) Buja 4) OMOTeo1eHo3

A7. bakrepuu — 310!

1) MHOTOKJIETOYHBIEC OpTaHU3MBI;

2) OIHOKJICTOYHBIE OpraHUu3Ma, He UMEIOIIHE S/Ipa;
3) kJeTKa, KoTopasi UMEeT SJIpo;

4) kneTka, UMerInas ToJIbKO (opMy MaJTOUYKH.

A8. CucreMy NBOWHBIX JIATHHCKUX Ha3BaHUU B OMOJIOTMYECKYIO HAyKy BBEI:
1) KJIunneit; 2) XK.b.Jlamapk; 3) Kiosbe; 4) Y. JlapBuH.

A9. OpaHIy3CKHM €CTECTBOHCIBITATENIEM, CO3IaBIINM MTEPBYIO 3BOJTIOIMOHHYIO TEOPHIO OBLI:
1) KioBbe; 2)Jlamapk; 3)JIlunneii; 4) JapBun

A10. I'maBHOM IBUXKYIIEH CUIION IBOIOLMH SBIISIETCS:
1 )iuBeprexHiys Mpu3HaKoB; 2) IPUCIIOCOOJIEHHOCTD K YCIIOBHUSIM CPEIIbl;
3) HacIenCTBEHHOCTh; 4)eCTeCTBEHHBINH OTOOD.

Baoxk B. BoibepuTe Tpu npaBUIbHBIX OTBETA U3 IIECTU MPEIOKEHHbIX.

B 1. YkaxuTte 1ajJicOHTOJIOTHYSCKHE J0Ka3aTcCJIbCTBa 3BOJIOIIHH.

1) cXoACcTBO (10phl U (payHBI pPa3HbIX KOHTHHEHTOB
2) HCKOMaeMbie (OPMBI

3) TOMOJIOTHUSI OPr'aHOB

4) (uIOreHeTHY eCKHUe PSJIbI BUIOB

5) OMOreHETHYECKHIA 3aKOH

6) nepexoaHbie GOpMBI pacTeHUH U KUBOTHBIX

B 2. I1o oTHOIIEHHIO K KOJMYECTBY BOJIbI, COIEpKalEiicsl B OKpYKatOIIei cpee, pacTeHUs
JeIIAT Ha TPYIIIBI

1) kcepoduTh 2) MPOKAPUOTHI 3) canmpoTpOdbI

4) me3odutsl 5) xemoTpodsl 6) TUAPOGHUTHI



B 3. K 6buotnueckum ¢akTopam OTHOCAT CIEAYIOIIME TUIIBI B3aUMOJIEH CTBUI
1) KOMMEHcai3M 2) MapHUKOBBIH 3PGEKT 3) KUCIOTHBIC TOKAN
4) mapa3uTu3M 5) XUIIHAYECTBO 6) (HOTOCHHTE3

Baok C. OTBeTbTe Ha BOIPOCHI:

C 1. Yto Takoe *Hupbl, HA30BUTE UX OMONOrHYecKue QYHKIIUHU.

C 2. Kakue opranu3msl Ha3biBatoTcs rereporpodubvu? [IpuBeaure npumepsl
CHCTEMAaTH4ECKUX T'PYII OPraHU3MOB, OTHOCSAIIIUXCS K FeTepoTpodam.

C 3. IlepeuncauTe OCHOBHBIE 3TAIBI AHTPOIIOT€HE3a — ITPOMCXOXKIEHUS U 3BOJIIOIUY YEIOBEKa.

Kmroun:

Bapuanr 1.
Al1.2;2.1;3.2;4.2;54;6.4;7.1,8.2;9.1;10.3;
B.1-2,4,5

B.2-1,2,5

B.3-1,5,6

Bapuant 2.
Al1.2;23;34;4.2;53;6.3;7.2;8.1;9.2;104;
B.1-2,4,6

B.2-1,4,6

B.3-14,5
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2015.-271c



10. I'pomoB C.B. ®usuka. Hlkonsnas sunuknoneaus/ C.B. I'pomos — M.: [lpoda, 1999. — 336¢.:
ni.

HNHTepHET- pecypcehl

. www.fcior.edu.ru (PenepanbHbli 1IeHTP HH(GOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB).
. wwww.dic.academic.ru (Akagemuk. CoBapy ¥ SHIUKIIONEIUN).

. www.booksgid.com (BooksGid. DnektponHas Oubnmoreka).

. www.globalteka.ru (I'mobanTeka. I'moGanbHas GubIMOTEKa HAYUYHBIX PECYPCOB).

. www.window.edu.ru (Enunoe okHO focTyna kK 00pa3oBaTeIbHBIM pECypcam).

. WwWw.st-books.ru (JIyumas yaeOHast mutepaTypa).

. www.school.edu.ru (Poccuiickuii odpa3oBarenbHbIii mopTai. JlocTyITHOCTh, KAUECTBO,

3 PEeKTUBHOCTBD).

8. www.ru/book (DyekTpoHHas OMOTMOTEYHAS] CHCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pa3oBarensubie pecypcbl MaTEepHETA — DUH3HMKA).

10. www.school-collection.edu.ru (EquHas koyekius g poBbix 00pa3oBaTeIbHBIX PECYPCOB).
11. https//fiz.1september.ru (yueOHO-MeTOIMYECKAs Ta3eTa « DUZHUKAY).

12. www.n-t. ru/nl/fz (HoGeneBckue naypeaTsl o pusuke).

~NO0O DNk Wk

Pa3zgea «Xumusa»
1. Tabpuensn O.C. Xumus aig npodeccuii ¥ crienuaibHOCTEH COUATbHOIKOHOMUYECKOTO
u rymanutapaoro npoduneit: yaueonuk / O.C. I'abpuensn,U.I".OctpoymoB. - M.:

HNHTepHeT-pecypesl:
pvg.mK.ru - onmummnuana «Ilokopu BopoObEBBI rOpbI»
hemi.wallst.ru - «Xumusi. O0pa3oBaTeIbHBINA CAUT IS MIKOJILHUKOBY
www.alhimikov.net - O6pa3oBaTenbHBIH CalT IS MIKOJbHUKOB
chem.msu.su - DnekTpoHHast OMOIHOTEKA 10 XUMUU
Www.enauki.ru - uaTepHeTn3ganue Ui yaureneil « EctecTBeHHbIC HAyKI»
1september.ru - meTonnueckas razera "TlepBoe ceHTIOps"
hvsh.ru - sxypaan «XuMus B IIKOJIE»
www.hij.ru/ -«Xumus u xu3ab» chemistry-chemists.com/index.html - snexTponHBI KypHAT
«XMMUKHU B XUMUSI (3JIEKTPOHHOE MPHII0KECHHE)

Pa3nen «buosorus»
1. KoncrantuaoB B.M. u ap. buonorus a1t mpodeccuii U crienuaibHOCTEH TEXHHYECKOTO
€CTeCTBEHHOHAY4YHOI0 poduieii: yaeOHUK 1 CTyJ€HTOB MPOQeCcCH OHANbHBIX
0o0pa3oBaTeIbHBIX OPraHu3allnii, OcBauBaromuX npodeccuu u cneuuanbHoctu CI1I0. - M.,
2017.
2. Yeo6nimeB H.B., I'punesa I'.I'. buonorus: yaeOHUK Ui CTy1€HTOB PO ECCHOHATBHBIX
0o0pa3oBaTeabHBIX OpraHu3alnii, ocBanBaromuX npodeccuu u cneunanbHoctu CI10. - M.,
2017

HNHTepHeT-pecypcebl:
http://biology.asvu.ru/ - Best 6uonorus. CoBpeMeHHast OMOJIOTHS, CTaThbH, HOBOCTH,
O6ubaroTexa.
http://window.edu.ru/window/ - eauHOE OKHO JOCTyIIa K 00pa30BaTeIbHBIM pecypcam
WuTepHer mo Ouonoruu
http://www.5ballov.ru/test - Tect nist aOUTYpUEHTOB 110 BCEMY IKOJILHOMY KYpCY OHOJIOTHH.
http://www.vspu.ac.ru/deold/bio/bio.htm - TenexkoMMyHHUKaIIMOHHBIC BUKTOPUHBI 110
OMOJIOrUH - KOJIOTHH Ha cepBepe BopoHEekKCKOro yHUBEpCHUTETA.
http://college.ru/biology/ - buonorus 8 OTkpsiToM Kosutemke. CalT COMEPIKUT IJEKTPOHHBIMH
y4eOHHUK 1o 6uonoruu, On-line TecTsl.



http://www.informika.ru/text/database/biology/ - DnekrponHbIii yaeOHUK, OOIBIION CITHCOK
HNuTepuer-pecypcos.

http://www.mformika.ru/text/mftech/edu/edujava/biology/ - 6ecruiaTabie oOy4aromiye
MPOrPaMMBI 11O OMOJIOTHUH.

http://nrc.edu.ru/est/r4/ - Guonornyeckas KapTruHa Mupa. Pasaen KOMIbIOTEPHOrO yueOHHKa,
pazpaboranHoro B MockoBckom ["ocynapctBeHHOM OTKPBHITOM YHUBEPCUTETE.
http://nature.ok.ru/ - Peakue u ncue3aroinue >KMBOTHBIE.

Jluct cornacoBanus
Jlonomuenus u n3menenus kK komruiekty KOC Ha yueOHbIi roa
JlonomHenus u u3meHenus Kk kommuiekty KOC na y4eOHBIN ToJ1 1o

JUCHUITIINHEC

B xommiektT KOC BHECEHBI ClIeayIONMe U3MEHECHHUS:

Jononuenns u uaMenenus B komiuiekte KOC o0cyx/1eHbl Ha 3acejaHuu

MC

« » 20 r. (mpotokoi Ne ).

[Ipencenarens MC / /




