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1. [IacnopT KOMIIEKTA KOHTPOJbHO-0LEHOYHBIX CPEACTB
B pesynbrate ocBoeHus1 yueOHOM nucuuiuinibl « EcrecTBo3Hanme»

oOy4aronuiics 1omkeH oomanate npeaycMmorpeHasiMu @I'OC mo
cnenunanbHocTsM CIIO:

54.02.01 du3aiin(mio oTpaciisam)

53.02.07 Teopus My3bIKH

53.02.03HCTpyMEHTANIBHOE UCTIOMHUTENBCTBO (110 BUJIaM UHCTPYMEHTOR)
53.02.04 BokajibHOE UCKYCCTBO

53.02.06X0poBo€ TUPUKUPOBAHHE

52.02.01 UckyccTBo TaHIa (M0 BUAaM)

VYriyOaeHHbI ypOBEHb OATOTOBKHU YUeOHON JUCHUIUIUHBI « ECTECTBO3ZHAHKE)
CJIEAYIOIIUMHU YMEHUSIMU, 3HAHUSIMU, KOTOPBIE

bopMHpYIOT TPO(PECCHOHATEHYIO0 KOMITETCHIINIO, U OOIIMMH KOMIIETCHITUSMU:
YMETh:

VYV 1opueHTupoBaThCsi B COBPEMEHHBIX HAYUHBIX MOHATUAX U UHPOPMALIMU
€CTECTBEHHOHAYYHOT'O COJICPKAHHUS;

VY2paboTaTh C €CTECTBEHHOHAYYHOW MH(POpPMALIUEN: BIIaIETh METOAAMHU
MOMCKA, BBIEIATH CMBICJIOBYIO OCHOBY M OLIEHUBATh IOCTOBEPHOCTH
uH(popmanuy;

VY3 ucnonp30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B TOBCEIHEBHOM JKU3HU IS
oOecrniedeHuns: O€30MaCHOCTH KU3HEEATEIIbHOCTH, OXPaHbl 3/I0POBBS,
OKpY>KaroIen Cpe/bl, SHEProcOepeKeHUS;

3HaTb.
310CHOBHEBIC HAaYKH O IIpUPOJAC, UX O6IHHOCTB " OTJIMYMA,

32 eCTeCTBEHHOHAYYHbI METOJ TO3HAHUS U €r0 COCTABIAIOIINE, €AMHCTBO
3aKOHOB IIPUPOJBI BO BCeneHHOM;



33 B3aUMOCBSI3b MEXAY HAYUYHBIMU OTKPBITUSIMHA U Pa3BUTHEM TEXHUKH U

TEXHOJIOTUH;

BKJIaJ] BEJIMKUX YYEHBIX B POPMUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOMN

KapTUHBI

OK 11. Ucnmonp3oBath

YMCHUA )41

3HaHHUA

0a30BBIX  JIUCILUILIMH

dbenepaabHOrO KOMIIOHEHTa CpeaHero (MoJIHOro) ooOmiero oOpa3oBaHUS B
npodeccroHaIbHON JAeATeTLHOCTH.
Dopmoti ammecmayuu no yY4eOHOU OUCYUNTIUHE S8TAeMmCsl 3a4em.

2. Pe3yabTaTrhl 0CBOCHMSI YUeOHOH TUCIUNJIMHBI, MOJIeKAIMe IPOBEPKe

2.1. B pe3ynbTaTe aTTecTalluM MO YYCOHOW AUCITUTIIIMHE OCYIIECTBISETCS

KOMIIJIEKCHAs TPOBEPKA CIEAYIOMINX YMEHUW U 3HAHUH, & TAKXKE TMHAMUKA

dbopMHpoBaHUs OOIIUX KOMIETEHIUMI:

Tabmuma 1.1

PesynbTaTel 00yuenus: | [lokazaTenu oieHKH dopma
YMEHHS, pe3yibTara KOHTPOJISI U
3HaHUA U 00IIMe Cnenyet chopMyIHpoOBaTh | OLICHUBAHUS
KOMIETEHIIUU MoKa3aTesu

YMeTsh:

V1. . nenrocTHeI B3ty | YCTHBIU OITPOC,
OPUEHTUPOBATHCS B Ha MED H MECTO UelIOBeKa ITMCbMEHHBIE
COBPEMEHHBIX HAYYHBIX OTBETHBI HA BOIIPOCHI,
MOHSATHUSX U B HeM (uenoBek — yacthb | [IOAT'OTOBKA
uHbOopMaIuu . PE®EPATOB,
€CTECTBEHHOHAYYHOTO MPHPOIEL); JTOKJIAIOB,
COACPKAHHUS; * IPUMECHEHHUE COOBIIEHUN,

[TPE3EHTALIMH,

OK. Ucnonwp3oBa
Tb yYMEHHS M 3HaHUS

¢ CCTCCTBCHHO-

HaY4YHBIX 3HAHUM B

0a30BBIX  JUCITUIUIMH .
MOBCETHEBHOM
dhenepaabHOTO
KOMITOHCHTa CPEIHEro KU3HU JUTSI
(momHOTO) o01ero
obecrieueHust
oOpa3oBaHUs B
podecCHOHATBHON 0e30macHOCTH
JCSITEITLHOCTH.
KHU3HE-
JCSITEIILHOCTH,
OXPaHbl  3JIOPOBbS,

TECTHUPOBAHMU, 3auer




HEProcOepexeHus,

3aILUTHI
OKpYy X arouen
CpEelBlL.
VY2paborats ¢ . LIEHHOCTHBIN B3IV | Y CTHBIM OIPOC,
€CTECTBEHHOHAYYHOMI MMCbMEHHbBIE OTBETHI HA

uH(popmaluei: BIaaeTh
METO/IaMH MOKUCKa,
BBIJICJISATH CMBICIIOBYIO
OCHOBY U OIICHUBATh
JOCTOBEPHOCTb
nHbOpMaIIHH;

OK. Hcnons3oBa
Th yMEHHUS W 3HAHUS
0a30BBIX  JTUCITUTIINH
(dbenepaabHOTO
KOMITOHEHTa CPEIHETO
(moJsiHOTO) o011ero
oOpazoBaHUs B
npodeccroHaIbHON
JeSITETLHOCTH.

Ha MHP H MCCTO YCJIOBCKaA

B HEM (UeOBEK — YacTh

MIPUPOJIbI);

BOIIPOCHI, TIOJITOTOBKA
pedeparos,
JTOKJIa7I0B,COOOIIEHUMM, Tpe
3CHTAIINI, TECTUPOBAHUE,
3a4er

V3 wncnonb3oBaTh
€CTECTBEHHOHAYYHBIC
3HAHUS B
MMOBCEIHEBHOM KU3HHU
JUTS. 0OeCTICUeHHS
0e30ImacHOCTH
KA3HEAEATEILHOCTH,
OXpaHbI 3/I0POBbS,
OKpY’Karolieh cpepl,
AHEprocOepeKeHuUs.
OK. Ucnoap3oBa
Th yYMCHHS M 3HaHHSA
0a30BBIX  JHUCLHUILIMH
(dhenepaabHOTO
KOMITOHEHTa CPEIHETO

. YBOJIIOIIMOHHBIN

B3TJIA A Ha MHUP

NpUpOJly M YEIOBEKa B
LEIIOM;

BOCITUTaHHE
yOEeKICHHOCTH B
MMO3HABAEMOCTU MHPA U
BO3MOKHOCTH
HCITOIb30BaHUSA
JTOCTH)KEHUU
€CTECTBCHHBIX HAYK JJIA
Pa3BUTHS LIMBUJIA3ALINM;
OCO3HAHHOT'O OTHOIICHUS

YcTHBIN onpoc,
IIACbMEHHBIE OTBETHI Ha
BOIIPOCHI, IIOArOTOBKA
pedeparos,
JI0KJIaJI0B,COO0IIEHUIH, Tpe
3€HTalUI, TECTUPOBAHHUE,
3a4er




(mostHOTO) 00I1Iero | K peaabHOCTH OIMACHBIX

oOpa3oBaHUs B | DKOJIOTHYECKUX H

npogeccuoHaIbHON ATUYECKUX MOCTECTBUM,

TESTEITHHOCTH. CBSI3aHHBIX C
JTOCTHKCHUSIMHU
€CTECTBEHHBIX HAYK
. 3BOJIFOLIMOHHBIN YcTHBIN 0onpoc,

OK. Ucnonb3oBa MUCHMEHHBIE OTBETHI Ha

B3IJIIT HAa MHp —

Th YMCHHUS WM 3HaAHUS
0a30BBIX  JUCLUMILIMH
dhenepaabHOTO

KOMIIOHEHTa CPEIHET0

NpUpPOJly M YEIOBEKa B

1IEeJIOM;

BOIIPOCHI, MOArOTOBKA
pedepatos,
JIOKJIaJI0B,COOOIICHUIH, TTpe
3€HTAlU, TECTUPOBAHKE,

(TI0JTHOTO) o01ero * pa3BHUTHE 3a4der
oOpazoBaHus B
. MHTEJICKTYalIbHBIX,
npogeccuoHaIbHON
NESATEeTLHOCTH. TBOPUYECKHUX
CIIOCOOHOCTEH u
KPUTHYECKOTO
MBIIIUICHUSI B XOJI€
MIPOBEICHUS
MPOCTEUIIINX
HCCJICIOBAHMH,
aHalM3a  SBJICHUH,
BOCIPUATHUS U
WHTEPIPETAINH
€CTECTBEHHO-
HAay4YHOU
uH(pOopMaInu;
. 3BOJIFOLIUOHHBIN YcTHBIN 0o1npoc,
OK. Hcnonb3oBa MUCHbMEHHBIE OTBETHI Ha
B3I Ha MHp —
Thb yMEHHUS € 3HaHUS BOIIPOCHI, MOArOTOBKA
0a30BbIX  JUCHMIUIMH | MPUPOAY M 4eJOBeKa B | pedepaTos,
(henepaabHOTO R JOKJIa710B,COOOIIEHUHM, Tpe
KOMIIOHEHTa CPEHEro ’ 3eHTalMi, TeCTUPOBAHME,
(moJsiHOTO) o011ero . MIPUMEHSITH | 3a4€T
oOpazoBaHuUs B
MOJIyYCHHbIE  3Ha-

npodecCHOHaIbHOM




ACATCIIbHOCTH.

HUS JUTS
0OBSICHCHUS
OKPY>KAIOLIUX
SIBIICHUH, HUCIOJb30-
BaHMS u
KPUTHYECKON
OIICHKHU
€CTEeCTBEHHO-
HAay4YHOU
dbopmaruu,
coAepKauencss B
coobmienuax CMU,
pecypcax
HNurepnera 51
Hay4YHO-
MOMYJISIPHBIX
CTaThIX,
OCO3HAHHOTO
OTpeIeTICHUS
cOOCTBEHHOM
MTO3UIAH 1o
OTHOIIICHUIO K 00-
Cy’>X/TaeMbIM B

oO1ecTBe

npobiieMaM HayKH;

3HaTh:

310CHOBHBIE HAYKH O
pUPOAE, UX OOLUTHOCTD
U OTJINYUS;

. OCBOCHHME 3HAHUU O
COBPEMEHHOU
€CTECTBEHHO-HAYYHOU

KapTUHE MHpa M METOAaX

YcTHBIN O1poc,
IACbMEHHBIE OTBETHI Ha
BOIIPOCHI, IIOArOTOBKA

pedeparos,

JTOKJIa]I0B,COOOIIEHUMM, Tpe




CCTCCTBCHHBLIX HAYK; 3HaA-

KOMCTBO C  HauboJee

Ba’XHbBIMH naciaMu u
JOCTHXXCHUAMU
€CTCCTBO3HAHMUA,
OKa3aBIIMMH
OIIPCACIAIOIICC  BIIMSAHHC

Ha Hallln IMPCACTABJICHUSA O

Npupojie, Ha PpPa3BUTHE

TEXHUKH U TEXHOJIOTHUH;

3€HTalNi, TECTUPOBAHNUE,
3a4er

32.eCTECTBEHHOHAY
YHBIA METOJ MO3HAHUS
U €ro COCTaBIISIIOLINE,
€IUHCTBO 3aKOHOB
MIPUPOJIBI BO
Bcenennoi;

. pa3BUTHE
UHTEJUICKTYaJIbHBIX,
TBOPYECKHUX CIoco0-

HOCTE U KPUTHUYECKOTO
MBIIUICHUS B X0Jz1e
MIPOBENCHUS TPOCTEUIINX
HUCCIICIOBAHMM,  aHam3a
SABJICHUN, BOCIPUATHS U
HUHTEpIIpeTaluu
€CTECTBEHHO-HAYYHOU

nHpopManuy;

YcTHBIN omnpoc,
IMMCbMEHHBIC OTBETHI HA
BOIIPOCHI, MOJTOTOBKA
pedeparos,
JOKJIa7I0B,COOOIIIEHUIM, Tpe
3€HTAlU, TECTUPOBAHUE,
3a4er

33 B3aMMOCBSI3b MEXIY
Hay4YHBIMU
OTKPBITUSIMU U
Pa3BUTHEM TEXHUKHU U
TEXHOJIOTUH;

BKJIa/] BEJTUKHUX YUEHBIX
B (hpopmupoBaHue
COBPEMEHHOMU
€CTECTBEHHOHAYYHOU
KapTUHBI

. LIEHHOCTHBIN B3I
Ha MUP M MECTO YeJIOBEKa

B HeM (YeJOBEK — 4YacTh

MPUPOIBI);

Y cTHBIN ompoc,
MMUCbMEHHBIC OTBETHI HA
BOIIPOCHI, TTIOJATOTOBKA
pedepaTos,
JOKJIa710B,COOOIIEHUHM, Tpe
3€HTalUi, TECTUPOBAHNUE,
3a4eT




3. OueHka 0ocBOeHUS YUeOHOM IMCIUTIUHBI:

3.1. ®opMbI U METOABI OLICHUBAHUS

[IpenMeToM OLIEHKM CiIy’KaT YMEHHMs U 3HaHus, npeaycMmorpenasie I'OC

10 AU CHUIIIINHE «OCHOBBI €CTECTBEHHO HAaY4YHOI'O IIO3HAHHA MHPaA»,

HarpaBJeHHbIC Ha (HOPMUPOBAHHE

00mux 1 Mpo¢heCCUOHATILHBIX KOMITCTCHITUH.

Ta6muna 2.2 KOHTPOJIb U OCBOEHUE YUEBHOM JIMCLIUTUIMHEI 10

TEMAM (PA3JEJIAM)

CDOpMBI 1 MCTOAbI KOHTPOJIA

Oneme | Texymiuii KOHTPOIb PyGexusbrit koHTposb | [IpoMexxyTouHas
HT aTTecTalus
y4ebHO | dopma ITposepsae | ®opma | IIposepsa | Popma | IIposepsie
gt KOHTPOJIS MbIE KOHTPOJIS | eMble KOHTPO | Mbl€
AUCHATT OK,V,3 OK,V,3 |na OK,V,3
JIUHBI
Paznen | YCTHBIU YCTHBI | V1, V2, V1,V2,
1. OITPOC, 51 31,32, V3, V4
Cospe | [IMCBMEHH OIIPOC, | 33, 31,32,
menHoe | bIE OTBETHI [TNCHM | OK 3, 33, 34, 35
ecrectB | HA EHHBIE | OK 7 OK 3, OK
eaHo- | BOITPOCHI, OTBET 7
nayuyno | [IOAI'OTOB bl HA
e KA BOITPO
sHaane | PEOEPATOB Chl,
0 Mupe |, [HoAro
(mpupo | AOKJIAJIOB, TOBKA
na— | COOBILEHUA PE®EPA
HayKa ", TOB,
— [MPE3EHTAILJ JOKJIA
genose | U, J1OB,
K) TECTUPOBA COOBII
HU, EHU,

[TPE3EH

TALIMH,

TECTUP

OBAHU,
Tema | YCTHBIM Y1, VY2, YCTHBI




]

1.Ctpy | OITPOC, 31,32, 14
krypa | [IMCBMEHH |33, OITPOC,
ecrectB | bBIE OTBETHI | OK 3, OK | IIMCbM
eHHo- | HA 7 EHHBIE
HayuHo | BOITPOCBI, OTBET
o I[IOJAIOTOB bl HA
3Hanusg | KA BOIIPO
: PE®EPATOB CBhlI,
MHOT00 |, IoAIro
opazue | JOKJIAJIOB, TOBKA
equact | COOBIIEHU PED®EPA
Ba. 1, TOB,
IMTPE3EHTAILIL JIOKJIA
i, JIOB,
TECTHUPOBA COOBIIT
HU, EHNU,
ITPE3EH
TALIMH,
TECTUP
OBAHU,
3a4eT
Tema | YCTHBIN Vi1, V2, YCTHBI
2. OITPOC, 31,32, |H
Crpykr | IMCBMEHH | 33, OITPOC,
YpBI bIE OTBETHI | OK 3, OK | I[IMCbM
Mupa HA 7 EHHBIE
npupon | BOITPOCHI, OTBET
Bl IMOAIOTOB bl HA
eqnact | KA BOITPO
BO PED®EPATOB CBhlI,
MHOTO0O0 | , IIoAro
opazus. | JOKJIAJIOB, TOBKA
COOBIIEHN PED®EPA
1, TOB,
ITPE3EHTAILIL JIOKJIA
Un, JIOB,
TECTHUPOBA COOBII]
HU, EHNU,
ITPE3EH
TALIMH,
TECTUP
OBAHU,
3a4eT
Tema |YCTHBIN VCTHHBI | V1,V2, |Oxk3ame | V1, V2,
3. Or | OIPOC, 4| 31,32, |m V3, V4




crpykr | [IMCBMEHH OIIPOC, | 33, 31,32,
ypsl k| bIE OTBETHI [MMUCHM | OK 3, 33, 34, 35
cBoiict | HA EHHBIE | OK 7 OK 3, OK
BaM BOITPOCBHI, OTBET 7
[IOJArOTOB bl HA
KA BOITPO
PE®EPATOB Chbl,
, 5(0)1IN6)
JTOKJIAJIOB, TOBKA
COOBIIEHU PE®EPA
", TOB,
[IPE3EHTAL] JIOKJIA
Un, JIOB,
TECTUPOBA COOBIII
HU, EHNU,
[TPE3EH
TALIMH,
TECTUP
OBAHU,
3a4cCT
Tema |YCTHBIN V1,V2, | YCTHBI
4. OITPOC, 31,32, "
Hpupo | IIMCBMEHH | 33, OITPOC,
na B bIE OTBETHI | OK 11 [MMCbM
aBuxke | HA EHHBIE
mun, | BOIIPOCHI, OTBET
asuxe | IIOJI'OTOB bl HA
HUE B KA BOITPO
npupo | PEOEPATOB Chbl,
1e. , OO
JIOKJIAJIOB, TOBKA
COOBIIEHI PE®EPA
", TOB,
[IPESEHTAL] JIOKJIA
Un, JIOB,
TECTUPOBA COOBIII
HU, EHU,
[TPE3EH
TALIMH,
TECTUP
OBAHU,
3a4CT
Tema | VCTHBIN VCTHBI | V1, VY2, |3x3ame | V1, V2,
5. OITPOC, " 31,32, |H V3, V4
dpoaro | [IMCbMEHH OITPOC, |33, 31,32,




unonn | bIE OTBEThI IIMChM | OK 3, 33, 34, 35
ast HA EHHBIE | OK 7 OK 3, OK
kaptu | BOITPOCHI, OTBET 7
Ha IIOJAIOTOB bl HA
mupa. | KA BOIIPO
PE®EPATOB ChbI,
, 15(0)11Ne
JIOKJIAJIOB, TOBKA
COOBIIEHH PEDEPA
", TOB,
ITPE3EHTAII JIOKJIA
Un, JIOB,
TECTUPOBA COOBII]
HU, EHIH,
IIPE3EH
TALIMH,
TECTUP
OBAHH,
3a4ecT
33N [ YCTHRIA | V1, Y2, | YCTHBI
Ecrect | OITPOC, 31,32, n
SCHHP! | ITUCBMEHH | 33, OITPOC,
Hayku | bIE OTBETBI | OK 3, OK | [IUCEM
pazeut | HA 7 EHHBIE
ne BOITPOCHI, OTBET
TeXHH | [JOJITOTOB bl HA
KAM | KA BOITPO
TexHoOI | pEQEPATOB ChlI,
Oorum , HOJIFO
JIOKJIAJIOB, TOBKA
COOBIIEHU PEDEPA
", TOB,
[TPE3EHTAII JIOKJIA
Uu, JIOB,
TECTUPOBA COOBII]
HU, EHMUIA,
ITPE3EH
TALIMMH,
TECTUP
OBAHH,
3a4€eT
Tema | YCTHBIM VCTHBI
6. OITPOC, "
Paseut | jcLMEHH OITPOC,
TexHor | bIE OTBETEI [MMCHEM




ey | HA EHHBIE
m3anu | BOITPOCHI, OTBET
H. [IOJArOTOB bl HA
KA BOITPO
PE®EPATOB Chl,
: [IOJrO
JIOKJIAJIOB, TOBKA
COOBIIEHU PE®EPA
", TOB,
[IPE3EHTAILL JIOKJIA
Un, JIOB,
TECTHPOBA COOBII]
HU, EHUN,
[IPE3EH
TALIMH,
TECTUP
OBAHU,
jema | yCTHBIN VCTHBI
BsayM OITPOC, u
OACHCT | MUCHPMEHH OIIPOC,
Hayku | bIE OTBETBI [IUCHM
texun | HA EHHBIE
KH. BOITPOCHI, OTBET
[IOJIrOTOB bl HA
KA BOITPO
PE®EPATOB Chl,
: [IOJrO
JIOKJIAJIOB, TOBKA
COOBIIEHU PE®EPA
", TOB,
[IPE3EHTAILL JIOKJIA
u, JIOB,
TECTUPOBA COOBII]
HU, EHUN,
[IPE3EH
TALIIN,
TECTUP
OBAHU,
§¢M% | YCTHBIN VCTHBI
Ecrect | OITPOC, n
po3al | [MMCbMEHH OIIPOC,
yovgl))ee bIE OTBETHI [I1UCHM
mennn | HA EHHBIE
X aon | BOHPOCBL OTBET
ormii. | IIOJI'OTOB bl HA




KA BOIIPO
PE®EPATOB Chbl,
, [IOJIrO
JIOKJIAJIOB, TOBKA
COOBUIEHN PED®EPA
", TOB,
TIPE3EHTALL JIOKJIA
UH, JIOB,
TECTHUPOBA COOBII]
HU, EHNU,
[IPE3EH
TALIUN,
TECTUP
OBAHU,
gﬁg&% VCTHBIN VYCTHbI
tBenn | OITPOC, u
g%mn [MMCLMEHH OIIPOC,
u BIE OTBETHI [IUCHEM
denose | A EHHBIE
(npupo | BOITPOCHI, OTBET
a1a— | TJOJITOTOB bl HA
Hayka Kgﬂ 1o BOITPO
TeXHH | PEQEPATOB Chbl,
odomec |, IHoAro
T80 — | IOKJIAJIOB, TOBKA
K) COOBUIEHN PE®EPA
", TOB,
TMIPE3EHTALL JIOKJIA
Un, JIOB,
TECTHUPOBA COOBII]
HU, EHNU,
[IPE3EH
TALIUN,
TECTUP
' OBAHM,
;g&ge VCTHBIN VCTHBI
crBenH | OITPOC, %1
E%Kn [MMCLMEHH OIIPOC,
u bIE OTBETHI [IUCHEM
gll’)gﬁﬂe HA EHHBIE
opos | BOITPOCHI, OTBET
bl g | JOATOTOB bl HA
Ka. KA BOIIPO
PE®EPATOB Chbl,

bJ

TIO/ITO




JIOKJIAJIOB, TOBKA
COOBILEHU PEDEPA
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3.2. TumnoBble 3a1aHus ISl OLICHKU OCBOCHHS YU€OHOU JTUCHIUILIUHBI

IlepedyeHp BOIIPOCOB IO TEMAaM.

TEMA 1.CTpyKTypa €CTeCTBEHHO-HAYYHOI0 3HAHUSI: MHOTr000Opa3ue
eINHCTBA.
B uem coctosat ocobeHHOCTH ecTecTBO3HAHUA? Uem oTauvaeTcst HaydyHOe 3HAHUE

OT JAPYTUX BUJOB 3HAHUS?



Yro uzyuaeT ecrecTBO3HAHUE? MOXKHO JIM OOBSICHUTH IPUPOY CPEACTBAMU
oHOM Hayku? KakoBa posib MaTEMaTUKU B €CTECTBEHHO-HAyYHOM IIO3HAHUU?

Kak orpaxaror Mup Hayka U uCKyccTBo? Hy>KHBI 1 TyMaHUTapUIO €CTECTBEHHO-
Hay4yHble 3HaHus? HyxHa 11 Hayke Mopab?

Actponorus — 310 Hayka? OTBEYaeT I aCTPOJIOTHSI KPUTEPUSIM HAYUYHOIO
3HaHUA?

Yro 3HauuT ymeTh HaOmoaaTs? HabmoaeHne 1 SKCliepuMeHT B y4eOHOM U
HAy4YHOM NO3HAaHUU. YeM oTiinyaeTcss HaOMoAeHue oT sKcnepuMenTta? Yro
O3Ha4aeT u3MepuTh? MOXKHO JI1 U3MEPUTH HEU3MEPUMOEe?

Kak npaBuibHO npoBectu HaOmoaeHne? Kak HayduThest BBIABUTATh THIIOTE3bI?

MoxHo 11 HaOMOAaTh 32 MPUPOION, HE BHOCS UCKAXKEHUHN B MPOIECCHI,
IIPOUCXOASIINE B HEW? BHOCHM JIM MBI HICKaXEHUS B IPUPOJHBIE MPOLIECCHI TPU
M3MEPEHUSIX Pa3INYHbIX BEJIMYMH MPU oMoy npubdopos? CylecTBYIOT JIU
IIPUHLIHANHUAIBHBIE OTPAHUYEHUS HA BO3MOXKHOCTb ITPOU3BOJINTh U3MEPEHMUS,
OKa3bIBasi MPEHEOPEKUMO MaJIOe BIUSHUE HA IPUPOIHBIE TPOLECCHI?

Conepkut 1 Kaxaasi KJIeTka opraHu3Ma HHGopMaluo o0 opraHu3zMe B Lejaom?
3aBUCHT JI CKOPOCTh CBETA OT CKOPOCTH MCTOYHMKA, U3TYYAIOIIEro CBET, U OT
CKOPOCTH ITPUEMHUKA, pETHCTpUpYIoIero ceer? Kak pacnpenesneHsl
ITOJIOKUATEIIBHBIA U OTPULATEIBHBIN 3apsAibl B aTOME?

Yro Takoe meTon? Uem pa3inyaroTcs aHAIU3 U CUHTE3, HHIYKLIHS U JeAyKIUs?

Kak npaBuiibHO MPOBECTH aHAINU3 U KJIacCU(PUKALIMIO JaHHBIX? 3aueM HY>KHbI
rpaduku U AuarpaMmmal?

Yro Takoe mozaenupoBanue? YTo MOHUMAIOT 110 TEOPETUIECKUM
mozenupoBaHremM? Kak cOOTHOCSTCS MeX1y OO0 TEOpETUUECKUE MOJIENN U
€CTECTBEHHO-HAYYHbIE 3aKOHBI?

KaxoBa poib XxpucTtuancko Tpaauiuu B popMupoBaHuu Hayku B EBporie B
Havane HoBoro Bpemenn? OTHOILIEHHE K TO3HAHUIO NPUPOABI B BOCTOYHO- U
3aMaHOXPUCTUAHCKON Tpaauusax. [louemy HEOOXOUM AUAIIOT MEXKLy HAYKOU U
penuruein?

CylIeCcTBYIOT I TPAAULIMKM B HAYKE U KaKOBa UX poib? UTo Takoe HayuHas



peBoTIOLIHA?

UT0 Takoe TMNOTETUKO-AEAYKTUBHBIA METOT T03HaHus npupoabl? Kak
IIOCTPOUTH HAy4YHOE HcclieoBanne? KakoBa ceroans pojb MaTeEMaTUKU U
TEOPETUYECKUX MOJEIIEH B HayKe?

TEMA 2.CTpyKTypbl MHPa IPUPOABI: €IMHCTBO MHOT000pa3usl.

UYro nonnmarot nox Beenennoii? Uto Takoe MUKPOMUP, MAKPOMHUP U METAMHUP U
KaKoBbI X MacITaObl? YeM orpaHU4eHbl HAIITM BO3MOKHOCTHU MTPU U3YUECHUH
00JBIIMX MacIITa0OB MEraMupa U MeJIbYalllinX MaciTaboB MUKpoMupa?

Urto Takoe pazpemieHue riaza? KakoB npuHImMn AHCTBUS MUKPOCKONA U
Teneckona?

UYto Takoe KOPIyCKYISAPHBIM U KOHTUHYAJIbHBIN TOAXOAbI K ONTMCAHUIO
Pa3IMYHBIX O0BEKTOB MPUPOAbI? UTO Takoe moJie B MIMPOKOM CMbIciie ciioBa? Jlis
OMMCAHUS KAaKUX 00BbEKTOB MPUMEHSIIOT OHATHE NoJs? Kak HarisHo MOXKHO
n300pa3uTh nosie?

Kak onucarh rpaBUTaliluOHHOE B3aUMOAECHCTBHE MPH MOMOILIY FPABUTALIMOHHOTO
nosist? Kak onucaTe 3J€KTpUYECKOE B3aUMOIEMCTBUE MPU TOMOLIA
aneKTpudeckoro nojis? Ilouemy aeKTpruuecKoe U MarHUTHOE B3aMOJEHCTBUS
MO>KHO paccMaTpUBaTh KaK JIBE COCTABJISIOIINE €AMHOTO AJIEKTPOMArHUTHOTO
B3aUMOJCUCTBUSA?

Uro Takoe ¢hyHIaMEHTAIBHBIC B3aMMOICUCTBYS M (PyHIaMEHTAIILHBIC TTOJIS?
[Touemy yHIaMEHTaNbHBIE MOJISI MOKHO CUUTATh OJHON U3 COCTABIISIOIIUX
Marepuun?

Kak B3anMoIelicTBYIOT 10JI€ U BemecTBo? Uem onpenenseTcs: UBET BEUIECTB?
Kakoli BenmMurnHON XapaKkTepu3yeTcsl SHEPTHUs BOIHBI? UTO Takoe CIIEKTPhI
BemecTB? Kakne ObBaroT criekTphl? UTO maeT nccieqoBaHue CIIEKTPOB BEIIECTB?
Yro Takoe TeruioBoe uznydenue? Uto takoe abcomoTHO yepHoe Teno? Kakumu
0COOEHHOCTSIMH 00J1a1al0T CHEKTPBI TEMJIOBOTO U3ITYyUYEHUs?

Kak Ha omnbITe fOKa3aTh HEMPEPHIBHBIN (BOJIHOBOI) xapakTep cBeTa? Kakas uues
ITOJIO’KEHA B OCHOBY 3KCIIEpUMEHTA MO U3MEPEHHUIO 3apsA/ia dJIEKTpoHa?

Kaxkwue onbITHBIC JAAaHHBIC IIPUBCIIA K TUIIOTE3C O ANUCKPCTHBIX CBOMCTBAX IMOJIA?



Uto Takoe KBaHT 3JEKTPOMArHUuTHOTO U3nydeHus? Kakue napametpsl
XapakTepu3yrT (JOTOH KaK BOJIHY M Kak dyacTuily? B dem 3akmrouaroTcs
KOPITYCKYJISIPHBIE CBOMCTBA 3JIEKTPOMArHUTHOTO O ?

UTto Takoe riaHeTapHasi MOJIEb aTOMa U B YEM €€ HeI0CTaToK? B ueM cyTh
Mojienu atoma bopa? B uem 3akitodaeTcsi TuroTe3a O BOJHOBBIX CBOMCTBAX
yactull? Kakue npeackazanus AaeT 3Ta rUIoTe3a 0 CBOMCTBaX MUKpoMupa?

[Ipu KaKuX yCIOBUSIX MPOSIBISIOTCS BOJHOBBIE CBOMCTBA YaCTHUI] BEILIECTBA U
yactull osisi? [Ipu kakux yClIoBUSIX MPOSIBISIOTCS KOPITYCKYJISIPHBIE CBOMCTBA
YaCTHUI] BEIIECTBA M YACTHII ITOJIS?

Yro Takoe CHIbHOE B3aMMOJIEHCTBHE U KaKOBEI ero cBorcTBa? Urto Takoe ciradboe
B3aMMOJICHMCTBUE U KAKOBBI €ro cBorMcTBa? Kakyto poip urpart

(byHIaMeHTalIbHbIE B3aUMOJICHCTBUS B CYILIECTBOBAHHUH KU3HU?

KakoBbl ocobennoctr Mukpomupa? KakoBa cTpykTypa aTOMOB U MOJIEKYJI U
IIpUpOJa CBSA3H aTOMOB B MoJieKyJie? KakoBa CTpyKTypa aTOMHOIO s]ipa 1
IIPUPOJIA CBSI3U HYKJIOHOB B sipe? Kakne yacThlbl B HACTOSIIEE BPEMS CUUTAIOT

(yHIaAMEHTAIBHBIMU COCTABJISIFOLIUMU MaTEPUU?

KaxoBa uepapxust o0bexktoB Bo Beenennoi? Kakas cuna «paBuT MUpamMm» u
3acTaBJsieT HeOeCHbIE OOBEKTHI KPYKUThCA BOKPYT IIeHTpa Macc? B uem ennHCTBO
Meramupa?

[Touemy nBUXkEHUE AIIEKTPOHA B IJITAHETAPHON MOJIENIM aTOMa BOJIOPOa
AKBUBAJICHTHO JIBH>KEHUIO 3emiid BOKpYT CosHia? KakoBbl 3HaU€HUSI OCHOBHBIX
¢u3nyeckux Bean4MH B cucteme 3emis — ConHIe U B aToMe Bojopoaa? 3aKoH
BCEMHPHOTO TAroTreHus. [lmanerapHas Mmozenp aToma.

Kak MOXHO onpenenuTs NOHATHE «KU3Hb»? UTO Takoe HepapXUUeCKUe YPOBHU
opraHusanuy )KnuBo matepun? CKONIBKO yPOBHEN OPraHU3aLMN )KUBOTO U KAKOBBI
KpuTepuu ux BoaeneHus? [louemy HeoOX0quMO OCO3HABATh HEPAPXUIHOCTH U

CHUCTEMHYIO OpPTaHU3aIUI0 TPUPOABI?

Kakne xumuueckue 371eMEHTBI BXOJIST B COCTaB )KUBOM KiieTku? Kakyto poib

UTparoT caxapa v Junuael? Kak ycTpoeHbl OeKu U Kak UX MOJIEKYJIbI



pUOOPETAIOT ONPEAEIECHHYIO MPOCTpaHCTBEHHYIO (hopmy? UTo Takoe epMEHTHI
M KaK OHHU pacrno3HaioT cBou cyoctpatsl? Kakoe ctpoenue umerotr monexysisl PHK
n JIHK? Kakue ocobennoctu mosnexynsl [IHK no3BomsitoT eit urpats poib
HOCUTEJISI TEHETHUECKON MHpopMaIuu?

Kakue uamMeHeHus: mpoucxoasaT ¢ MOJIeKyJIoN Oenka npu aeHaryparuu? Kak
paboratot Gpepmentsl? Kak permuuupyercst JJHK?

Kak 1o pa3Burtre npencTaBieHui 0 KJIETOYHOM CTPOECHUH KUBBIX OPTaHU3MOB?
KakoBbl 0CHOBHbIE KOMIIOHEHTHI KJeTKku? Kak ycTpoeHsl kieTouHbie MeMOpaHbl?
Kak BemectBa nmonagaroT B keTky? KakoBa cTpykTypa kineTouHoro siapa? Kak
KJIETKH JeIITCA?

Yem pa3nnyaroT KJIETKH JKUBOTHBIX U KJIETKH pacTeHui? KakoBbl 0cOOEHHOCTH
opraHu3anuu 1 QyHKIIMOHUPOBAHUS OJTHOKIIETOYHBIX 3YKAPUOT U KJIETOK B
COCTaBE€ MHOTOKJIETOYHOr0 oprann3Ma? Kak ycTpoeHsl KiIeTku npokapuot? Uro
MPECTABISAIOT COO0W BUPYCHI?

KaxoBsl ocHOBHBIE npu3HaKku nonyJsinuii? Kak pacnpenensitorcs ocodu B
nonyyanuu? Kakue napaMmeTpsl ONpeAesitoT YUCIAEHHOCTD nonmysiuu? Yto takoe
KpuBble BeDKkUBaHUsA? Kakue (hakTopsl BIUSIOT HA H3MEHEHUE XapaKTEPUCTHK
OIS ?

N3 xakuxX OCHOBHBIX KOMIIOHEHTOB COCTOSIT IKOCHUCTEMBI? UTO Takoe
Tpoduueckue 1enu u tpopudeckue cetu? Kakosa tpoduueckas CTpykrypa

IKOCUCTEMBI?

Kakue dakTopsr o6ecnieunBaioT 11eJI0CTHOCTh OMocdephl Kak rio0aabHOM
DKOCHCTEMBI?

B uem cmpbici 3ak0HA coxpaHeHUs sHeprun? Kakne BUJIbI SHEPTUH CYIIECTBYIOT?
B uem cmbici 3ak0OHA coxpaHeHus uMmnyJibca? UTo Takoe MOMEHT umiyibca? Kak
MIPOSIBIISIETCS 3aKOH COXPAHEHHSI MOMEHTA UMITyJIbca?

Kak sneprus 3amacaercs B kietke? Uto Takoe metabonuszm? B uem cyTh
IPOLIECCOB TJIMKOJIN3a, OPOXKEHHU U KIIETOUHOro Japixanusa? Kakue mpoieccol
MIPOXOJIAT Ha CBETOBOM M TeMHOBOH (hazax gorocunrteza? Kak cBs3aHbI MpoIiecchl

HHEPTreTUYECKOTO U TuTacTuueckoro oomena? Yro npeacrasisieT coOoi



XEMOCUHTE3?

Kakumu cBoiicTBaMu CUMMETPUU 00J1aJJal0T IPOCTPAHCTBO U BPEMS U UTO
CleayeT U3 3TUX CBOMCTB? UTO Takoe HapylIEeHHAas: CHMMETPHS M KaK OHA
MIPOSIBIISICTCS?

Kak nposiBiisieTcst cuMMmeTpusi B Tpou3BeAcHUsAX ucKyccrBa? Kakoe 3HaueHue B
HCKYCCTBE NMeeT cuMMeTpursa? Kakue HaydHble BBIBOJBI MOXKHO CAENATh HA
OCHOBE CHUMMETpUN?

UYro takoe matepusi? B uem nposiBisieTcs MaTepUaIbHOE €IMHCTBO Mupa?
MokHO 111, U3y4dasi COCTaB U JBUKEHUE KOCMUUYECKHUX TEJI, BOCCTAHOBUTH KapTUHY

SBOJIIOIIMU CUCTEMBI? B yeM oTiinune )KUBOro OT HEKUBOTO?

TEMA 3.0T1 cTpyKTYpBI K CBOIiCTBaM.

Kak apeBHerpedeckas «Hayka o Mpupojie» 00bsICHsIa CBOMCTBa Ten? B uem
OTJIMYME AaTOMUCTUYECKOTO U AIEMEHTAPUCTCKOTO MOIX0I0B K 00bSICHEHHUIO
ABJIEHUM TpUPoibl? KakoBbI CONMOKYIBTYPHBIE IPEITOCHUIKA
IPEBHETPEUYECKOTONPUPOAO3HAHHUS ?

[Touemy B XVI-XVII BB. aToMHUCTHYECKUE NIPEACTABICHUS [10JYYaOT ILIUPOKOE
pactipoctpanenue? B uem otinuune KopiycKyJisspHoi Teopuu P. boiins ot
PEALIECTBYIONINX TEOPHI TeHe3rca CBOMCTB BellecTB? UTO HOBOrO BHEC B
«KOpIyCKyJIspHYIO puinocopuro» U. HeroTon?

B uem cytb xummnueckoit pesomtonnu X VIII B.? Kak nosnusiyia xumuueckas

PEBOJIIONMS HA TOHUMAHKE TeHEe31Cca CBOMCTB BEIIECTB?

Yem oTnmuaercst atomHas teopus . JlanbToHa OT MpeaIIeCTBYIOMUX €1
BApPUAHTOB aTOMUCTUKH? Kakoe BIMsSHKE Ha MOCIEIYIONIEE PA3BUTHE
€CTeCTBO3HAHUS OKa3zayu paboTsl JanbroHa? UTo HOBOrO BHECTA AaTOMUCTHKA
JlanbTOHA B TOHMMAHHUE T€HE3NCA CBOMCTB BEIIECTB?

B dem cocTouT CylHOCTh KJIaCCMYECKOI0 aTOMHO-MOJIEKYJIsipHOTO yueHus? Ha
KaKue 3aKOHBI U TpeJICTaBleHns PU3UKU U XuMuu oHO omnupaercs? [louemy

HAay49HOC COO6IH€CTBO HCCKOJIBKO I[GCHTI/IJIGTI/Iﬁ HC IIpU3HaBaJIO 3aKOH ABOF&IIpO?



Kakyto ponb kinaccuukanuy 1 TUMIOJIOTUU UTPAIOT B €CTECTBEHHO-HAYYHBIX
uccienoBanuax? Yem knaccuduxaiuss XaMUYECKUX JIEMEHTOB, ITPEICTAaBICHHAS
B [lepnoanueckoii cucreme anemeHnToB /. . MenneneeBa, OTIM4aeTcs OT APYrux

€CTECTBEHHO-HAYYHbIX KJIacCU(pUKanni?

Hoquy OJHH BEIICCTBA OTIIMYAIOTCA 110 CBOUM (bHSI/I‘IeCKI/IM H XUMHWYCCKHUM

cBoiicTBaM OT nipyrux? Kakue ¢pakTopsl ompeestoT CBONCTBA BEIIECTB?

Kax 6uonornyeckas kinaccudpukaims IoMOraeT 0CO3HATh B3aUMO3aBHCHMOCTD
COCTaBa, CTPYKTYpbI U cBOMCTB? UTo Takoe OnHapHas HoMeHkIaTypa? Kak
MOJIb30BaThCs onpenenurenem? KakuMu COBpEMEHHBIMA METOJAMU OIIEPUPYET
cucTreMaTruka?

Kak pazBuBanuch npejactaBieHus 0 Kiaccupukaiuu KuBbix cymecTB? C uem

CBA3aH IICPCCMOTP B3ITIAJA0B HA CUCTEMY HAPCTB JKUBLIX OpFaHI/ISMOB?

Urto npencraisieT coboit renernueckuit kon? Kak nundopmaius o 6enke
cuuthiBaercsa ¢ JJHK? Kak sta undopmarust TpaHcaupyeTcst B BUje
MOCJIEIOBATEIbHOCTH aMUHOKUCIIOT B Oenke?

MoxeT 1 n300pa3uTesIbHOE UCKYCCTBO 000TaTUTh HAIIIM MPECTABICHUS U
B3aMMOCBSI3H COCTaBa, CTPYKTYPHI M CBOMCTB 00heKTOB? Kakue HOBBIE,
HEOKUJIAHHBIE ACTIEKThI 3TON MPOOJIEMBbI OTKPBLIIO BaM UCKYCCTBO? CrIOCOOHO Jin

HCKYCCTBO TOMOYb HAYKE BOCCO3/1aTh MHOTOMEPHYIO KapTUHY MuUpa’?
TEMA 4. Ilpupoaa B 1BH:K€eHUH, IBUKEeHNE B IPUPOJIE.

Yro Takoe MexaHudeckoe ABmxkeHue? UTto o3HayaeT OTHOCUTEIIBHOCTD
MEXaHUYECKOTo ABMXeHUs? KakuMu XapakTepruCcTUKaMHU OMKUCHIBACTCS
MeXaHu4deckoe ABMKeHre? UTo sSBiIsSeTCs MPUINHON MEXaHUUECKOTo JABMKeHUA? B
4yeM ke ObLI ITpaB «ynpsMblil [ammnein»?

Kak noctpouts Tpaekropuu aBuxkeHus 11aHeT COTHEUYHOW CUCTEMBI B
TEOLIEHTPUYECKOM U TeIMOLIEHTpUYEeCKOM cuctemax orcuera? [loueMy niaHeThl Ha

HeOecHOM cepe onuckiBaroT neTiao? OT Yyero 3aBUCUT YIJIOBOM pa3Mep NETIN



maHetbl? Kak KonepHuk oneHut oTHocUTeNbHbIE paccTostHus oT ConHua 10

1ager?

Kakumu akTopamu onpenensieTcsi ABUKEHUE TEIl C TOUKH 3PSHUS MEXaHUKHU ?
UTO Takoe COCTOSIHUE CUCTEMBI C TOUKU 3peHUSI MeXaHUKU? YUTo Takoe
nerepmuHn3M? B uem cmbich namnacoBckoro aerepmuansMa? Kak
CBSI3aHBUIAIIACOBCKUI JETEPMUHU3M U KU3Hb uesioBeka? CrpaBeinuBa Ju

KOHIICTII[US JIAMJIACOBCKOTO JETEPMUHU3MA C TOUKU 3PEHUSI COBPEMEHHOW HAYKH?

Uro monumarot oy BonHamu? Kakue OpiBaroT BosHbI? ' ie B ipupoe
Ha010/1at0TCsl BOJHBI? UTO TaKOe 3JEKTPOMarHuTHhIE BOJIHBI? Kak mposBIisitoTCS

Ha OIIBITC 3JICKTPOMAIrHUTHBIC BOJIHBI PA3JIMYHBIX I[I/IaHEBOHOB?

Kaxkue cBoiicTBa 0OHapy:xuBatoT BOJIHBI? Kakue cBOMCTBA SIBISIOTCS OOIIMMU
JUTS BOJIH Y YacTHIL?

Kaxum OpiBaeT 3Byk? Kaknumu napamerpamu XxapakTepusyeTcs My3blKaJlbHbBIN
3ByK? Kak cBsi3aHBI XapaKTEPUCTUKH 3ByKa C TapaMeTpaMHU BOJIHBI?

Kakoii onbIT BBISIBWI IPOTUBOPEUHS C KIIACCHUECKUMH TpeicTaBieHussMu? Kakas
TEeOopHsl U3MEHUJIA HAIlIM B3IJISIbl HA MPOCTPAHCTBO, BpeMs U Matepuio? Uto
03HA4aeT B3aMMOCBS3b IPOCTPAHCTBA U BPEMEHU U KaK OHA MPOSIBIISIETCS HA
onbITe? UTO 03HAYAET BIMSHUE MAaTEPUAIbHBIX TEJl HAa IPOCTPAHCTBO U BPEMSI U B
KAKUX OIBITax 3TO MPOSBISAETCSA?

Kakue nmpoueccsl MOTyT POTEKaTh B U30JIMPOBAHHOW CUCTEME
CaMONPOMU3BOJIbHO? 3aBUCHUT JIM U3BMEHEHUE BHYTPEHHEW SHEPTUU CUCTEMBI OT
nyTH (croco0a) ee mepexoja U3 OJHOTO COCTOSIHUSA B ipyroe? JloctaToyHo Jin
TOJIBKO 3aKOHA COXPAHEHUS SHEPTUU AJISI ONHCAHUSI BO3MOXKHBIX

CaMOIIPOU3BOJIBHEIX ITPOLECCOB B N30JIMPOBAHHLIX cucremax?

Yro Takoe HCO6paTI/IMBIC IMPOLCCCHI U KaK OHU CBA3aHbI C IBUKCHUCM Tera?
HOquy JANHAMH4YCCKOC OITMCaHUC (OHI/ICELHI/IG, OCHOBAaHHOC Ha 3aKOHax ,Z[I/IHaMI/IKI/I)
HCIIPUMCHHUMO IJII CUCTCMEI C OOJIBLIINM YHCIIOM ‘-IaCTI/I]_I? B ueM 3akmrouaercs

craTucThdeckoe onucanue? Kak IIpHU IMMOMOIIHU CTATUCTUYCCKOI'O OITMCAHUNA



00BSICHAETCS MMPUPOJIa HEOOPATUMBIX MTPOIIECCOB?

Uto Takoe MEXaHU3M XUMHUUYECKOHN peakiuu? YTo Takoe KHUHETUYECKOE
YPaBHEHHE PEAKIIMU U B 4eM €ro cMbica? KakoB MexaHu3M AeHCTBUA
karanusaropa? Uto Takoe HHTHOUTOPHI?

XUMHUYECKHUE PEeaKIIUU MPOUCXOISIT MTHOBEHHO WJIH JK€ C OIpe/IeIeHHON
CKOPOCTBIO? SBNSIETCS I CKOPOCTh XUMUYECKON PEAKIIUA HEKOW MOCTOSTHHOU
BEJIMYMHOM, WM 7K€ OHA 3aBUCUT OT MPUPOAbI PEATUPYIONIUX BEUIECTB? 3aBUCUT
JIX CKOPOCTh XUMHUYECKOM PEaKIIMU OT KOHIICHTPAIIMU Pearupyrommnx BemecTn?
OnpenenstoT U CKOPOCTh XUMUYIECKON peaKIuu Kakue-1moo npyrue hakTopsl (K
npumepy, Temneparypa)? Moxet i 1o0aBiIeHUE B PEAKIIMOHHYIO CMECh KaKoro-
100 BENIECTBA, HE PACXOAYIOIIETOCS B IIPOLIECCE PEAKIIUU, TIOBIIUSITH HA €€

CKOpPOCTB?

Kaxkoit MexaHn3M JIeKUT B OCHOBE JIBMXKEHUS )KUBBIX oprann3MoB? Kak
JENCTBYIOT Oronornyeckue MoTopbl? Kak padotaroT mbiiiibl? KakoB MexaHusm

ABIMOKCHUA OTACIBHBIX KJICTOK U OJHOKJIICTOYHBIX OpFaHI/BMOB?

MoryT 11 OAHU XUMHAYECKHE 3JIEMEHTHI ITpeBpaniaThes B Apyrue? KakoBbl
0COOEHHOCTH TpoIlecca paJuoakTUBHOIO pacnaga? Kak mpoucxoasT siaepHbie

peakiuu?

Kak B3anmocBsi3anbl Mexay coO0i pa3iauuHble (POPMbI U BUIbI IBUKEHUA?
KakoBa CBsA3b pa3IMyUHbIX BUIOB JBWKEHUA U sHeprun? Kakue nBuxeHus

MIPUBOJISAT K 0OPa30BaHUIO HOBBIX CTPYKTYP?

Mo:xeT 1 n300pa3uTesIbHOE HCKYCCTBO, KOTOPOE CTATHYHO 10 CBOCH MPUPOJIE,
pacUIMPUTh HaIlK MPEJCTABICHUS O IBUXKEHUH, TIOMOYb Y3HATh O PA3JIUYHBIX €T0
BHJIaX, TTOKA3aTh JIBXKEHUE PeaIbHOE, BUIUMOE U JBUKEHHE HEBUJIUMOE?

TEMA 5. DBoJIIONMOHHASI KAPTUHA MHPa.

Kaxkue npoueccbl B MaKpoMupe SBISIFOTCS HeoOpaTUMbIMU? UTO XapakTepHO IS
no100HbIX NponeccoB? UTo Ha3bIBalOT caMoopranu3anueit? Kak nposisisiercs

CaMOOpraHH3alus B Ipupoae?



Kakumu xapakTepHbIMUA CBOMCTBaMH 00JIaJIal0T CUCTEMBI, CIOCOOHBIE K

camoopranu3zanuu? KakoB MexaHu3M camMoopranu3amuu’?

Kak Ha omnbiTe yOeTuThCsl B BO3MOXKHOCTSIX Ou(ypKaiuii mpu pa3BUTHUU CIOKHBIX
cucteM Bo BpemeHu? Kakasi cMiMMETpHsi CHOHTAaHHO HapyIIAETCsl B TUX OMBITaX?

KakoBbl criocoObI caMOBOCTIPOU3BEICHUS )KUBBIX OpraHu3MoB? B yem
3aKJIIOYAIOTCS TPEUMYIIIECTBA [TOJIOBOTO pa3MHOKEeHUs riepen OecrionbiM? Kakue
(dbopMBbI OECTIONOTO U TTOJIOBOTO Pa3MHOXKEHHUS CymecTBYIOT? Kak hopmupyroTcs

rameTbl? Kak 4yepenyroTcs MOKOJIEHNs B )KU3HEHHBIX UKIaX?

Yro Takoe oHTOreHe3? KakoBbl OCHOBHBIC 3Tallbl HHIUBUAYAILHOTO PA3BUTHS U
ux ocobernnoctu? Kak obpasyrorcs 3kTo-, 3HTO- U Me3oaepma? Kak

OCYIICCTBIIACTCA PCryIsiius OHTOIreHe3a?

Craumnonapna iin Beenennas? C yero Bce Hayanoch? UTo nepBUYHO:
aJieMeHTapHas Jyactuiia Wik atoMm? Kakumu cBoiicTBamu o0agaeT Gu3ndecKuit

BakyyM? Kakue HaOmo1eHHs TOATBEPKAAIOT TUnoTe3y bonbiioro B3psiBa?

Kaxk u xorga obpazoBanuck ranaktuku? Kakoilt MexaHu3M OTBETCTBEH 3a
oOpa3oBaHueE ralakTUK U 3Be31? Mosxer nu crath 3Be310 FOnurep? Kak
00pa3yroTcs IJIAHETHBIC CUCTEMBI?

Kak cBg3ana macca, MOIITHOCTh M3TTy4YE€HUsI, 3BE31bl U BpeMs €€ ku3Hu? Kakue
MPOIIECCHI MPOUCXOISIT B HEIPAX 3B€3]] M KAKOBA UX POJIb B SBOJIIOIIUU

Bcenennoii?

KaxkoBo crpoenue 3emnu? [louemy Heapa 3emiin pasorpetsie U iotHble? Kak
BO3HUKIJIM Ha 3emuie ruapochepa u atmocdepa?

Kak pa3zBuBaniuch 3BoOLMOHHBIE Ueu 10 JapBuHa? B uem cocTout cyTh
yuenus Y. Jlapsuna? Kakre cynmecTByIOT JOKA3aTeIbCTBA SBOTIONU KUBBIX

cymiectB? Kak nccieayroT 3BOIOLMOHHBIN ITpouecc?

Kak npoucxonut Bua000pa3oBaHUE COrNIACHO CUHTETUYECKON TEOPUU
ABOIIONMH? UTO TakOe MUKPO3BOJIIOLUSA U MAKPOIBOIIOLNA? KaKkOBbl OCHOBHBIE

HarpasieHus 3Bomoruu? Yto Takoe 6Guonornueckuii mporpecc? Kakossr



COBpEMEHHbBIE TPOOJIEMbI TEOPUU IBOJIIOLIUN?

Kakue cymecTByrOT runoTe3bl 0 MPOUCX0XKACHUU KU3HU? KakoB BO3MOKHBIM
CLIEHApUI pa3BUTHUS )KU3HU B paMKax KoHuenuuu «mupa PHK»? Korma nosiBunuce
IIPOKAPHOTHI U 3yKapuoThl? KakoBbl OCHOBHBIE 3Tallbl CTAHOBJIEHUS KIIETKH
AyKapuoT?

Kak o pa3BuTre )XMBOTHBIX U PACTEHHUU B PA3HBIE T€OJOTUYECKUE IIOXU?
KakoBbl ObUIM IPUUMHBI paclBETa U BBIMUPAHUS PA3HBIX TPYIII JKUBBIX
opranu3moB? Kak npoxoauia cMeHa 6rocdep B UCTOPUHN 3eMITH?

Otkyzna nouuty romuHuAbI? Kakyro posp B 3BOJIFOLMY YETOBEKA ChIPan
aBcTpanonureku? Kakue GakTopsl chirpajin BaxHYIO pojib B 3BOJIIOLNHU YeJI0BeKa?
KTto Obl1M npsiMbIe IPEAKU YEJIOBEKA pa3yMHOI0?

KakoBo MecTo HeaHiepTaibiia B poJAoCciIoBHOM yenoBeka? Kak u rie muia
ABOIIONMS YenloBeka pasyMHoro? [louemy cpopmupoBaiiuch pacel yenoBeka?
KakoBa poib KyJIbTyphl U COLIMAIBHBIX (PAKTOPOB B 3BOJIIOLIMH YEIOBEKA?
Bo03MoOsKHa 11 3BOJIIOLIMSI COBPEMEHHOTI'O YeJIOBEKa?

B ueM nmpuunnbl 3Konorudeckoro kpusuca? Yro takoe Hoochepa? B uem

mpobiieMa yCTOMYHUBOTO Pa3BUTHSA?



11 kaacc. Yacrs 1.
TEMA 6: PazBuTHe TeXHOTr€eHHON MUBUJIH3AINMN.

Cy1iecTByeT i1 B3aUMOCBSI3b MEXKIY CO3IaHHOM YE€JIOBEKOM MCKYCCTBEHHOM
cpenoi u TexHUKO#? KakoBbl 0COOCHHOCTH TEXHHKHU KaK BUAA JICITEIHHOCTH
yesioBeka? Kakue GpakTopsl onpenestoT pa3BUTHE TEXHUKH.

B dem cocTouT CynHOCTh TEXHUKHM KaKk KOMIIOHEHTa KyabTypbl? Kakue Hayku
U3YYarT TEXHUKY? UTO Takoe TEXHOT€HHAsl LIMBUIU3ALMUSA?

Kakyto nosib3y TeXHHMKaA MPUHOCUT YesioBedecTBY? He sBisieTcs 11 TeXHUKa B
COBPEMEHHOM MHUPE POCKOIIbIO?

Kak 3apoaunace Texnuka? Kak pa3BuBajiach TEXHUKA B pEMECIEHHBIN Neproa?
Korna u kak nosiBuiiacs MammHHasi Texuuka? KakoBbl 0COOEHHOCTH pa3BUTHUS
TEXHUKHU HA COBPEMEHHOM 3Tare TEXHUYECKOTO Mporpecca?

Kak ucropuyecku MEHsIMCh B3aMMOOTHOIIEHUSI €CTECTBO3HAHUS U TEXHUKU ?
KTto nepBriii n300perarens - yenoBek win npupoaa? Kakue ycnexu
€CTECTBO3HAHUS U TEXHUKHA 03HAMEHOBAJIA 3Py HAYUYHO-TEXHUYECKOW PEBOJIOLNN?

Kaxk 3apoaunacek u pa3BuBajiach TEXHUKA, C TOMOIIBI0O KOTOPOU YETIOBEK OCBOMII
BO3JyX, MOpe U Heapa 3emiun? Kak TexHuKa BbiBelna yenoBeka B kocMoc? Kak
pa3BUBAJIACH CTPOUTEIIbHAS TEXHUKA? Kak ¢ pa3BUTHEM YEIOBEUYECTBA MEHSIACH
BOeHHas TexHuka? Kak TexHuKa noMorana co3aaBarh yIOT?

Kak B nuteparype npeacTaBieHbl B3aUMOOTHOILICHUS Y€JIOBEKA U TEXHUKU?
Kakue TexHnueckue JOCTUKEHUS YeI0OBEUECTBA MPOCIABIICHBI B IUTEPATYPHBIX
npousBeaeHusix? Kakas TexHuka, o MHEHUIO TTUCaTeNel, HECET B ceOe yrpo3y
YEeJI0BEUECTBY?

Urto takoe TexHodoobus? Uem ornpeensieTcs cTpax 4eJoBeKa repe/i TEXHUKOU Ha
Pa3HBIX ATAlax €ro UCTOPUYECKOro pa3BUTHs? KakoBbl COBpEMEHHBIE MPOSBICHUS
npo06sieMbl B3aUMOOTHOIICHUH YeTIOBEKa U TEXHUKHU?

Bceerna nu nocTukeHrs HAYKU U TEXHUKU SIBIISIFOTCSL O1aroM Jijisl yenoBevyecTBa?

Hecet nu yeaoBeK OTBETCTBEHHOCTb 3a CACIIAHHBIC OTKPBITHUA UJIN I/I306peTeHI/I}I?



TEMA 7: BzanmojaeiicTBHe HAYKH U TEXHUKH.

Kakomy dyHnamMmeHTanbHOMY 3aKOHY MOJUUHSIETCS IEUCTBUE MPOCTEHIITUX
MEXaHUUYECKUX YCTPOMCTB: pblYaroB U peaykTopoB? KakoBa poib CUJIbI TPEHHS B
MeXaHU4ecKux ycrpoiictBax? Uro Takoe mpobiemMa yCTOMYMBOCTH U B YEM €€
3HaYeHUE?

Kak Heo0X01MMOCTh CO3/1aHNsI BOCHHON TEXHUKU CTUMYJIUPYET TBOPUECTBO
nuzo0peraTeseit U yueHbix? B uem cXocTBO U paziuure TBOpUYECTBA U300pa3uTes
1 TBOpYECTBa Xy0KHHKA? Beerna mu BoctpeOboBaHO TBOPUYECTBO U300peTaTes?

Kaxkue 3akoHbI pU3UKH 0OBSICHSIIOT CIOCOOHOCTh MEXaHU3MOB, CO3aHHBIX
YeJI0BEKOM, IJIaBaTh U JieTaTh? Kakue CUilbl BOBHUKAIOT IPU OOTEKaHUU TEI
MOTOKOM >KHJIKOCTH WJIU ra3za?

B dem cyTh peakTuBHOTO ABM)EHUsI? KakoBbI 0COOCHHOCTH PEaKTUBHOTO
NBHOKEHUsI? Ha Kakux 3aKOHAaX OCHOBAHO PEAKTUBHOE ABMKeHUE? [ e
UCIIOJIb3YETCS PEaKTUBHOE JIBUYKECHUE?

KakoBa mosibp3a 0T KOCMUYECKHUX HccliefoBaHU? KakoBbl OCHOBHBIE ATaIlbl
KOCMHUYECKHUX HccieaoBannii? Kak KoCMUYECKUE UCCIIeIOBaHUSI CBSI3aHbI C
pa3BUTHEM OOOPOHHBIX TeXHOJOTHi? Kak BIUSIOT yCIOBUS KOCMHUYECKOTO IMOJIeTa
Ha OpraHu3M 4esioBeka? KakoBbl B HACTOSIIEE BPEMS IEPCHEKTUBBI KOCMHYECKHUX
WCCIIEIOBAHUM U, B YACTHOCTH, BO3MOXXHOCTH KOCMUYECKUX MTyTEIIECTBUN C
y4acCTUEM YeJIOBeKa?

UYro Ttakoe nBurarens? [louemy HEBO3MOKEH BEUHBIN ABUTaTeENb? UTO Takoe
TEIUIOBOM ABUTrateb? UTo Takoe TePMOAMHAMUYECKUIN IUKI?

UewMm orpanuuen KIIJ[ renoBoro asuraresns? YTo Takoe WiealibHbIN TEIJIOBOM
nBuratens? KakoBa TemioeMKocTh uaeanbHoro raza? Kak serauciauts KIT/]
TEPMOJMHAMUYECKOTO 1UKJIa?

Kak KIIJl paznu4yHbIX HUKJIOB 3aBUCUT OT MApaMeETPOB HHUKIOB? BO CKOJIBKO pa3
otimyaetcs KITJI npocteiimux nukioB ot KII/[ uneanbHoM TEMIOBOM MaIlIUHBI?

Ha xakue tTunel noapa3iensaoT pealibHbIe TEIUIOBbIE ABUTraTenn? KakoBbl

OCHOBHBIE y3JIbl TEIUIOBBIX JIBUTAaTENIEH U Kakue (yHKUMU OHM BBIMONHAOT? [0



KaKUM KPUTEPUSIM OLIEHUBAIOTCS TEIJIOBBIE ABUTATEN?

Kak yenoBeuecTBO nmpousBoauT Terio? KakoBel cOBpeMEHHBIE MPOOIIEMBI,
CBSI3aHHBIE C TPOU3BOACTBOM M cOepexxeHnem temia? Ha ckoiabko jer
YeJIOBEYECTBY XBATUT TPAJULMOHHBIX UICTOYHUKOB TEIIJIOBOM SHEPIE€THKHU U
KAKOBBI aJIbTEPHATUBHBIE HICTOYHUKH SHEPTUU?

Kakas pyHnameHTanbHas cuiia J€KUT B OCHOBE JIEHCTBUS SJIEKTPOr€HEPATOPOB U
anektpoasurareneii? KakoBbl OCHOBHBIE y3J1bl 3JIEKTPOr€HEPATOPOB U
aneKkTpoaBurarenei? I'ne ucnonb3yrores anekTpoasurarenu’? B yem
MIPEUMYILECTBA U HEJOCTATKY IEKTPOJABUTATENIEH 10 CPABHEHUIO C TEIIOBBIMU
JIIBUTATEIIMU ?

Kak pa®oTa KOJJIEKTOPHOTO IBUraTess 3aBUCUT OT BEIUYHMHBI Harpy3ku? Kak
HaIpPsHKEHUE, 1TaBAEMOE FEHEPATOPOM IIEPEMEHHOI0 TOKA, 3aBUCHUT OT IapaMeTpPOB
reHeparopa’?

KakoB npuHIMI paboThl XMMUYECKUX HCTOYHUKOB TOKa? KakoBbl OCHOBHBIE
COCTaBJISIIOIIME UCTOUHHUKA NMUTaHusA? Kakrmu napamerpaMu XapakTepHu3yroTcs
UCTOYHUKU MUTAHUS?

Kakwue criocoOslI nepeaun 3HEprun Ha pacCTOSIHUE CYIIEeCTBYIOT? Uem
00yCIIOBJIEHBI TIOTEPU PHEPTUHM NpH nepenaue? Yem BbIro/ieH crocod nepenayu
aNneKTpodHeEpPrun? Kak yMEHBIINTD IMOTEPH IIPU NIEPEAAYE DIIEKTPOIHEPTUN?

KakoBbl OCHOBHBIE y3J1bl M IPUHIUI PaOOThl COBPEMEHHOMN
terioanekTporeHTpanu (TOL)? KakoBbl 0OCHOBHBIE y3JIbl K IPUHIIUI paOOThI
ruaposnexktpoctaninu (I'9C)? Kakoe BiusHUE HA HKOJIOTUUECKYIO 0OCTaHOBKY
MOKET OKa3bIBaTh CTPOUTENBLCTBO TOL u I'2C?

Kak renepupyroTcst u perucTpupyroTcs paauoBosiHbl? KakoBbl 0COOEHHOCTH
pacnpoCTpaHeHus paAuOBOIH BOJIU3M MOBEPXHOCTH 3eMIIU?

Kakum 06pazoM MOKHO OCYIIIECTBUTH Nepeady HHGOpMAaIUU Py MOMOIIN
paanoBoaH? Ha yuem ocHOoBaHa nepenaya uH(GOpMaIy Npy MOMOILN
MCKYCCTBEHHBIX CITyTHUKOB 3emuin? KakoBbl mpuHIUIIEI paaroiokanuu’? Kakue
BO3MOYKHOCTH MPEJOCTABISIET PAIUOIOKALINS?

Kaxk paboraeT mobuiibHas TenedoHHas cBsi3b? Kakue 31eMeHThI BXOJIST B COCTaB



MOOMIILHOTO TeIe(OHHOTO arnmapaTa u KakoBo UX (GyHKIIMOHAIHHOE
npenHasHadeHne? KakoBbl IepCeKTUBEI pa3BUTHS MOOMIIBHON TeIe(hOHHON
cBs3n?

Kak paccMatpuBaroTcsi CBETOBbBIE SBJICHUS C TOUKU 3PEHUSI TEOMETPUUECKOMN
ontuku? Yto Takoe 00bekTHBBI? B Kakux mpubopax oHu ucnoyb3yrorcs? Kak
JIOCTUTAeTCsl BU3yaibHOe yBennueHue? Kakve npuOopsl MO3BOJISIIOT JOCTUTHYTh
BU3YaJIbHOTO YBEIUYEHUS?

UTo nMpoucxXoauT NMpu aKKOMOJIaluK riaza? B ueM paznuuue padoThl
HOPMAaJILHOTO, OJIM30PYKOTO U TalIbHO30PKOTO Tasza? Kak neficTBrue TUH3bI

ucnpasisieT nedext 3peHus?

TEMA 8: EcTrecTBO3HAHME B MUPe COBPEMEHHbIX TeXHOJIOTHil.

Kak, ucnonbs3ys unrephepeHuio cBeTa, pa3aokUTh CBETOBOE U3ITyUYECHHE B
criekTp? Uto Takoe nossipuzanus BoHbI? Kakue mpubopsI 1€/1atoT CBETOBYIO
BOJIHY MOJISIPU30BaHHOM?

Kak 3aBucHT paccrosiHue Mexay HHTepPEpeHIIMOHHBIMA MaKCUMYyMaMH MOCTIe
MPOXOXACHUS CBETA Yepe3 JUPPAKIIMOHHYIO PEUIETKY OT JUTMHBI BOJHBI CBETA U
nepuoja pewmerku? Yem paznuBaercs onrudeckue 10poxkku CD u DVD?

Yro siBNIsI€TCA OCHOBOM BOCTIpUATHSA 00bEMHOTr0 n300paxeHus? Kak
MCKYCCTBEHHO BOocco3aaTh cTtepeodddext? Uto Takoe romorpadus?

Kakum o6pazom a3 Bocnpunumaet 1pet? Ha ueM ocHOoBaHa TpexIiBeTHas
Teopus 3peHusi? Kak coBpeMeHHble TpUOOpPBI CO3JAI0T 3a/1aHHbIN 1IBET?

Kaxkoe siBieHue sexxut B ocHOBE paboThl (hoTodnemenTa’ UTo Takoe BHYTpEeHHU N
doTorpdext? Kakue npudopsl paboTaroT Ha OCHOBE BHYTpeHHEro porodddexra?
KaxkoBbl npuHIUIBL paO0THl KBAHTOBBIX YCUJIUTENIEH CBETa U ONTHYECKUX
KBaHTOBBIX T'€HEPATOPOB?

Kak cBs3aHbl pa3HOCTh 3aCEIEHHOCTEN YpOBHEN U KOAP(DULIMEHT YCUIEHUS B
ONTHYECKOM KBAaHTOBOM ycuiutene? Kak 3Tu BeTUUHHBI 3aBUCST OT
3 PEeKTUBHOCTH HAKAYKU?

Kakue ocHOBHBIC CBOICTBA JIA3CPHOI0 U3JIIYUYCHHA OTIINYAIOT €TO OT U3JIYUCHHA



JIPYTUX UCTOYHUKOB cBeTa? Ha kakue Tumnsl nojpasaesnsoT jJazepbl? Kakue
NPUMEHEHHS HAXOIAT JIa3ephbl?

ITouemy onacna pagnanusa? Kakoe npakTudeckoe NpUMEHEHNE HaXOASIT
paauoakTUBHBIE U30TONBI? [Touemy siiepHble peakiuu Mpu OJAMHAKOBOW Macce
MCXOJIHBIX BEILIECTB JIAl0T ropa3io OOJIBIIYIO SHEPTUI0, YEM XUMHUUYECKHE
peakunu? Uto HEOOXOAUMO ISl CO3/IaHUSI CAMOIIOAIEPKUBAIOIINXCS SAEPHBIX
peaxuuii?

Kak u xeM coznaBanocs siiepHoe opysxue? J{oinkeH 1 ydeHsblid, Ybu pa3paboTKu
MOT'YT BIOCJIEICTBUU IPUYUHUTD BPEJl YEJTIOBEUYECTBY, HECTH
MOPaJbHYIOOTBETCTBEHHOCH? UeM 00bsicHsIeTCsl 00ph0a 3a HepacpoCTpaHEHHUE
AIEPHOTO OpYkHsi? BO3MOKHO JI HaBCEr1a OCTAHOBUTH €r0 paclpoCTpaHEHNE?
Anpo Kakux aTOMOB YYaCTBYIOT B PEAKIIUSIX, IPOUCXOSIINX B ATOMHBIX
peakuusax? Ha kakue tunsbl et peaktopbl? Kakue OCHOBHBIE 3JIEMEHTHI
00pa3yloT KOHCTPYKIHIO SJIEPHOrO peakTopa’?

KakoBO coBpeMeHHOE COCTOSHIE aTOMHOM YHEPIrEeTUKHU U MEPCIIEKTUBBI €€
pa3ButTua? HackonbKo ornacHa siiepHas SJHEPreTUKA B IUIAHE BO3MOYKHBIX aBapuid U
HKOJIOTUYECKOTO0 Bpeaa? B ueM 3aximrouaercs mpobiema BBO3a U 3aXOPOHEHUS
OTXOJOB SIIEPHOI IHEPTETUKU?

Kakum 00pa3oM Obl1a OCyIEeCTBIEHA HEYNpaBIsieMas TepMosiiepHast peakiusa? B
YeM COCTOUT OCHOBHAS CJI0KHOCTh OCYILECTBICHUS YIIPaBIsEMON TEPMOSIEPHOMN
peakuun? YUto npeacTaBiisgeT co0oii roprouee uisi TepMOsIAEpHbIX peakiuii? Kakue
CHOCOO0BI yAepKaHUs BHICOKOTEMIIEPATYPHOU MJIa3Mbl MIPEANOIAraeTCs
UCIIOJIb30BATh B TEPMOSIAEPHBIX peakTopax?

[Touemy B cOBpeMEHHBIX yCTpOHCTBax MHpOpMaIHs Npeodpasyercs B
ANeKTpUUecKre curHainbl? UTo Takoe aHajgoroBsie u udpoBbie curnains? Kak
npeobpaszyercst uHbopmarus?

YeM OTJIMYAIOTCS SJIEKTPOHHO-BAKYYMHBIE U MIOJTYITPOBOIHUKOBBIE TPUOOPHI OT
JIPYTUX 3JIEMEHTOB AIEKTPOHHBIX cXxeM? KakoB MpUHIIUIT IEUCTBUS 3JIEKTPOHHO-
BaKyyMHBIX pruOopoB? KakoB MpUHIIUI IEUCTBUS MOTYTPOBOTHUKOBBIX

npubopoB?



Kakue ¢hyHKIMOHAIBHBIE 2JIEMEHTHI BXOJST B COCTaB Kommblotepa? M3 kakux
AJIEMEHTOB COCTOST Y3Jibl KoMIbloTepa? Kak paboTaroT JOru4ecKue 3JIeMEeHThI?

Korna Bo3HUKIIN MTepBbI€ CUETHBIE MTPUCIIOCOOJICHUS U KAKOBBI OCHOBHBIE ATAIIbI
Pa3BUTHUS BBIUUCIUTEIbHOU TeXHUKU? Kak UCTIONB3yIOTCA KOMIIBIOTEPHI B
HACTOSIIIIEE BPEMsI M UTO OHU CMOTYT B Oyymiem? KakoBa coBpeMeHHas TEXHUKA,
UCIIOJb3yeMasi B KoMnbroTepax? KakoBbl IepCEKTUBEI UX PA3BUTUA?

Kaxue mpubopsl 1 kKak mpeoOdpa3yroT BOCIPUHUMAEMYIO Y€TTOBEKOM
uH(OpPMAIIIIO B AeKTpUUeckue curnaibl? Kakue npubopsl 1 Kak npeodpasyror
XPaHAIIYIOCS B KOMIIbIOTEpE MHGOPMAIIHIO B WH()OPMAITUIO, BOCTPUHUMAEMYIO
OpraHaM# 4yBCTB?

MoxkeT 11 npupoaa yAOBIETBOPUTH BCE HY Kbl uenoBeuecTBa? Kakyro posb B
0J1IarOCOCTOSTHUY YEJIOBEKA UTPAIOT CHHTETUYECCKUE BEIIECTBA U MAaTEPHUAIIBI?
Kakumu HeoOBIYHBIMU CBOMCTBAMHU 00J1a1aI0T UCKYCCTBEHHO CO3/IaHHBIC
BemlecTBa? Yem BbI3BaHA HEOOXOMMOCTh CO3/IaHUS BEIIECTB C HOBBIMU
cBOMcTBamMu?

UYro Takoe moJMMepsl U KakoBO uX cTpoenue? Kakue monumepsl ObUTH CO3/1aHbI
npupoaoi? Kakre uCKycCTBEHHBIE TOJIMMEPBI CO3/1alT YEIOBEK U KAKOBBI UX
cBoiicTBa? I'1e MPUMEHSIOTCSI UICKYCCTBEHHBIE TTOJIMMEPHI?

Yo Takoe macTMacchl U I7ie OHU NPUMEHSIIOTCSA? KAaKOBbI XapaKTepHbIE
Mpu3HaKu miactMacc? Mo>KHO Jid, 3Hasi CBOMCTBA IJIACTMACC, OTJIMYHUTD UX JIPYT
OT Apyra?

Yro Takoe 6norexHosorus? Kakue stamnbl B pa3BUTUN OMOTEXHOJIOTMH MOYKHO
BbIIeNUTH? Kakyto posib OMOTEXHOJIOTHS ChITpajia B PA3BUTUU LIUBUIIA3AIUH?

Kak BiusieT coBpemMeHHasi OMOTEXHOJOTHS Ha KU3Hb YeJI0BeKa U 00IIeCTBa B
uenom? He npuBeneT jiu BMEIATENbCTBO B €CTECTBEHHbBIN X0 MPUPOIHBIX
IIPOIIECCOB HE TOJBKO K KPaxy 4eIOBEYECKOM ITMBUIN3AIUN, HO U K THOEIHN BCel

IJIAHETHI?



11 kaacc: Yacrs 2.
TEMA 9. EcTecTBeHHbIE HAYKH H 3/10POBbe YeJI0BeKAa

[TouemMy Ba)KHO pacCMOTPETh OPraHU3M YeJIOBeKa Kak Ouoiorudeckyro cucremy? KakoBbl crienuduueckre 0COOEHHOCTH OpraHu3Ma 4esior
B uem 3aknrogaeTcsi yHUKanbHOCTh (peHOMeHa «HemoBek»?

[Touemy Tak c0KHBI TPOOIIEMBI 370POBbsI U€IOBEKA?

B ueM 3aknrouaercst Ononoruyeckoe 3HayeHue romeoctasa? KakoB OMOI0rnyeckuii MEXaHu3M nojaepkanus romeocrasza? Kak Biuser
CHIOCOOHOCTh OpraHu3Ma 4YeJoBeKa K aJanTaluy Ha COCTOSHUE €ro 3/J0POBbs?

Kak ocyuiecTBisieTcst MplilieyHas AesTeNbHOCTh? Kak MporcXoauT sHepreTuyeckoe oobecrneuenrne padoTaromux MbII?

Kakue Bonpock! pemaet Onoxumus cnopra’?

Yro Ha3bIBAIOT akTOpaMu pucka?

KaxoBel Onoxumuueckue ¢pyHkuuu nuranua? Kak ocyiectsisiercs sHepreruueckast GyHkuus nuranua? KakoBel OMOXUMUYECKUe KpUTep
pPalMOHAIBHOIO MUTAHUA?

Kak cocraBmsitor Onoxumuyecku 000cHOBaHHBIN parroH? Kak nposectu 1a00paTOpHBIA aHaIN3 MUILEBBIX POAYKTOB JUIsl ONPEACIICHUS
CTENEHH UX KUCIOTHOCTH, HAINYNS HEKOTOPBIX HOHOB?

[Touemy BUTaMHUHBI ObUIM OTKPBITHI 3HAYUTEIHHO MO3XKE IPYTUX KOMIIOHEHTOB NUTaHus? UTO moka3aiu pe3yabTaThl XUMMHUUECKOTO CHHTE3
BUTAaMHMHHBIX MpernapaToB? B yem nposiisierca Ouonoruyeckasi akTUBHOCTb BUTAMUHOB?

Kak Ha3bpIBalOT U Ki1accuPpuuupyroT BUTaMuHbl? [louemy opranusm 4enoBeKa HeE CHHTE3UPYET BUTaAMHUHbBI caMocToATeNnbHO? Kakue akror
BJIMSIOT Ha IOTPEOHOCTh OpraHu3Ma B BATAMHUHAX ?

Kakue BeliecTBa Ha3bpIBaroT JiekapcTBaMu? Yem 00yciaoBiIeHO LieaeOHOe IeHCTBUE JIEKAPCTBEHHBIX pacTeHuil? [louemy B Hallle Bpems 3Hal



MPUHIIUIIOB UCIOJIb30BAHMS JICKAPCTBEHHBIX BEIIECTB HEOOXOMMO KaXKa0My?

Yro Takoe ummyHuTeT? Kak opranusm 60peTcsi ¢ MpOHUKIIMMHU B HETO BUpycaMu U Oakrepusimu? KakoBa cnenuduka peakiuii BposKJIeHH
npuodpereHHoro umMMmyHuretra? C KakuMu MEeXaHW3MaMHU CBsi3aHa HEBOCIIPUUMYHMBOCTH K MOBTOPHBIM HH(ekusaM? [ToueMy pazBuBaercs
amieprus’?

B uem 3axnrovarorcs crienmduueckre 0coOeHHOCTH 3a001€BaHUH Yell0BEKa, BhI3bIBAEMBIX MUKpoopraHuzMamu? Kak npoBoaurcs
paloHaIbHOE Je4eHUE NH(PEKIIMOHHBIX 00JIe3HEN ?

Kakue hopmbl COKUTENHCTBA PA3HOMMEHHBIX OPTaHU3MOB BCTpedaroTcs B mpupoze? Kak mpoucxoaut 3apaxkenne mapazuramu? Uem omac
KJICILIA U KPOBOCOCYIIUE HACEKOMBIE?

Kak npossiisercs BupycHas nadexuusa? [louemy odeHb CII0KHBI M aKTyalbHbI IPOOJIEMbI B3aUMOJEHCTBUS YesnoBeka U BupycoB? [louemy
MMMYHHTET K TPUIIY SIBISETCS HAACKHOM 3aIUTOMN OT CIEIYIOWIEH dMUAeMUn?

B dem cocTosaT npuHIMNUATBHBIE OTJIMYUS BUPYCHBIX HH(EKITNI?

Kak nacnenyrorcs npusHaku? KakoBsl MaTepuaabHbIe OCHOBBI HACIEACTBEHHOCTH? UTO mpecTaBiseT co0o0il CIeTUICHHOE HAcIe10BaHue?
KakoBbl OCHOBHBIE TTOCTYJIATHl XPOMOCOMHOW TEOPUU HACIEICTBEHHOCTH?

Uto u3yuaer reHeTrka yenoBeka? UTo Takoe KapuOTHI U KaK HACHEAYIOTCS MPU3HAKH, CHETUIEHHBIE € M0JIOM? KakoBbI OCHOBHBIE METOIbI
reHETUKH YesioBeka? UTo HOBOIo /1ajio 3aBepileHue nporpammsl "['eHoM uenoBeka'?

Kaxkue 0oe3HM Ha3bIBAIOT HACEACTBEHHBIMU? B ueM crieriuduka HacaeCTBEHHBIX Oosie3Hel? Kakue rpyniibl HacaeCTBEHHBIX 00JIe3HE!
BBIJICJISIIOT U KaKUE MPUYUHBI BEAYT K UX pa3BuTHio? CyllecTBYIOT JIU CIIOCOOBI MPEAYNPEKICHUS U JICUCHUS! HACTIECTBEHHBIX 00JIe3HEN?

KaxoBs1 3aJa4u MCINKO-ITCHCTHYCCKOI'O KOHCYJII)TI/IpOBaHI/ISI? Kak MOXHO CHU3UTH PUCK POKIACHUA p€6CHKa C HaCJICACTBCHHBIM 3a00J1eBal



TEMA 10. EcrecTBeHHbIEe HAYKH H I100aJ1bHBIE IPO0JIeMbI Ye10BeYeCTBA.

Kakue npoOiemsl Ha3piBatoT riobanbHbIMU? KakoBel 0ocoOeHHOCTH IM00aibHBIX po0seM coBpeMeHHOro mupa? Kakue ycinoBus TpeOyroT
JUTSL pelIeHus TJI00AIbHBIX MPOOJIEM COBPEMEHHOCTH?

Kakum o6pazom 6uonoruueckuii Bug Homosapiens Hapymianz npupoAHoe paBHOBecue B 3kocucteMax? Kakue gpakTopsl 1esTeIbHOCTH
YyeJioBeKa MPUBEIIU K rI100albHBIM HAPYIICHHUSIM MPUPOIHBIX MPOIECCOB B brochepe?

Yro Takoe 3Kkosnorudeckas npodnema? B yem 3akirodaercs aHTpONOreHHOE Bo3/AeicTBUE Ha npupoay? Kakue Mmepsl MOTyT IOMOYb
PEeIOTBPATUTh HAJIBUTAIOUIYIOCS SKOJIOTHUECKYIO KatacTpody?

Kakune nocnencTBus 3arps3HEHUS OKPYKAOIIEH Cpeibl MOKHO NpenoTBpatuTh? C yeM OHU CBS3aHbI?

B ueM 3aknroyaeTcsi OMOJIOTHYECKUN CMBICI KpPYTOBOPOTOB BellecTB B Onochepe? KakoBbl 0COOEHHOCTH MPUPOAHBIX KPYTOBOPOTOB BELIE
[Touemy nesTENBHOCTH U€IOBEKa Ha 3emiie (aHTPOIIOI€HHOE BO3/IEHCTBIE) HApYIIAET rI100albHbIE KPYTrOBOPOTHI B 6nochepe?

Kakum 00pazoM MOKHO COTJIacOBaTh JAESTENBHOCTD YEJIOBEKa Ha 3eMJile C 3aKOHAMM MPUPOJIbI?

Kak mensuicst kumar B uctopuu 3emian? KakoBel COBpeMEHHbIE TEHCHIIMY B U3MEHEHUU KIIMMaTa U 4eM OHU 00ycioBiieHbl? UTo Takoe
MAapHUKOBBIN 2P GEKT U KaK OH BIMSIET HA KIMMAT?

KaxkoBbl mpuuunsbl 3xonornyeckux karactpod? [loueMy HeoOX0 MM HayUYHBIN aHAIW3 NPUYUH NPUPOAHBIX KaTacTpod? Kak pemaercs
npobsieMa 030HOBBIX AbIp? UTO Takoe FKOJIOTHYEeCcKas IKcrepTusa?

Kakum o0pazoM cieayer mpoBOJUTh IKCIIEPTHYIO OLIEHKY 3KOJIOTHYECKUX siBJIeHU? Bee i skonorndyeckue coObITUS, KaxXyIIuecs
KaTacTpO(PUUECKUMHU, SIBJIAIOTCS TAKOBBIMHU Ha camo Jene?

KakoBbI TeHIEHIIUHN pa3BUTHs HAy4YHOTO 3HaHUS? KakoBbl 0COOEHHOCTH MHTETpallMi HAy4YHOTO 3HAHUS Ha IyTH PEIIeHUs ITI00aJIbHBIX

npoOiem?



[Touemy 4esOBEKY TPYJHO OCO3HATH OMACHOCTH II100ANIbHBIX MTpobieM? B uem 3akitouaercst MopalibHasi OTBETCTBEHHOCTh YUEHBIX TEpe]]
COBPEMEHHBIM 00111eCTBOM ?

Hoocdepa: uto 310? Kakue opueHTHpPHI pa3BUTHUs Y€JI0BEYECTBA 0OOCHOBBIBACT KOHIIEMIIUS HOOC(EphI?

Yro HeoOxoaumo 3HaTh yeaoBeKy X XI cTonmeTust o 3akoHax cymiecTBOBaHuUs Onocdeps? UTo TOKEH 0CO3HATH KA IbIi, 4TOObBI
CrocoOCTBOBAThH coxpaHeHuto ouocdepsi? Uto npencrasiser cobort BcemupHas KOHIENIUS yCTOWYMBOTO Pa3BUTHS O0IIIECTBA

u 6uocdepsi?



Ouenka ocBOeHUs] TUCUMILIHHBI IpeaycMaTpuBaet nposeaeHue 3SAYETA

Bomnpocsl 111 TeCTUPOBAHUS 1O NIPeAMETY
«OCHOBBI €CTECTBEHHOHAYYHOI'0 TO3HAHUSA MUPA»

CrynenToB I kypca Bcex cnennajabHOCTeil

1. CoBOKYIHOCTB HayK O MPUPOJE (ECTECTBEHHBIX HAYK), B3AThIX B UX B3aUMOCBSI3H,
B3aMMO3aBHCUMOCTH, KaK LIEJI0€ — €CTh

1) obmecTBo3HAHUE 2) ecTecTBO3HAHUE
2. N3yuyeHueM odeHb OOJIBIIOTO 3aHUMACTCSI

1) dusuka 2) acTpoHOMUS 3) Guonorus
3. HW3ydyeHuem oueHb MaJoro 3aHUMAETCS

2) dusuka 2) acTpoHOMUS 3) Guonorus
4. W3yueHueM OYEHb CIOKHOTO 3aHUMAETCS

3) ¢usuka 2) acTpoHOMUSI 3) Guonorus

5. «neanbHbIN Ta3y, «KKpUCTAIUIMUECKAs PEHIETKAY, «a0COIIOTHO YEPHOE TETIOM,
«MaTepualibHas TOYKay, 3TO -

1) aHajmoru B MOBCETHEBHOCTH 2) MoJsien 0ObEKTa UITH SIBJIICHUS

6. Pusmnka Kak HayKa ITOJIy4nJia pa3BUTHE B

1) XVIIs. 2) XVIIIs. 3) XIXBs.
7. Hayky 0 3aKoHaX TEIIOBOro (T€pMO) JBUKEHUS U €ro MpeBpalleHusIX (IMHaAMUKa) B
JPYTHUE BUIbI IBUKEHUS, HA3bIBAIOT

1) mexaHuKoH 2) TepMOAMHAMHUKOMN 3) onTuka
8. MexaHnueckoe nepeMeIIeHUe CUCTEMBI B IPOCTPAHCTBE U3Yy4aET

1) mexaHuka 2) TepMOAMHAMHKA 3) onTuka
9. Cucremsl, He 0OMEHHMBAIOIIKECS IPYT C APYTOM HH BELIECTBOM, HU SHEPTUel, HOCAT
Ha3BaHUE

1) u30MMpOBaHHBIX 2) OTKPBITHIX
10. 30ommupoBaHHast CUCTEMA C TEYCHHEM BPEMEHH BCET/Ia MPUXOINUT B COCTOSTHUE

TCPMOINHAMHNYICCKOI'O PABHOBCCHUA N HUKOT'Id HC MOKCT BBIUTH U3 HETO CaMOITPOU3BOJIBHO.



910 -

1) 1-bIit 3aKOH TEPMOAMHAMUKHI 2) 2-oi#i 3aKOH TEPMOAMHAMUKHU
11.1Tpu TepMoAMHAMUYECKOM PaBHOBECHH BCE BHYTPEHHUE MMapaMeTPhbl CUCTEMBI 3aBUCST OT
BHEIIIHUX [TAPAMETPOB U TEMIEPATypbl. ITO -

3) 1-bIil 3aKOH TEPMOIMHAMUKHI 4) 2-0#i 3aKOH TEPMOAUHAMUKHU
12. MBI CbIIAM 3BYKH, IOTOMY YTO BO3IYX -

1) Bakyym 2) ympyras cpeaa 3) 6e3BO3AyLIHOE MPOCTPAHCTBO
13.DOneprus He ucye3aet u He co3aaéTcss. OHa TOJIBKO MPEBPAIAETCs U3 OJHOTO BHU/IA B
JIPYro# WM NEPEXOJUT OT OJTHOTO TeJla K APYyromy. ITO -

1) 1-b1i1 3ak0H 2)  2-0ii 3aKOH 3) 3aKOH COXpaHEHMs U NPEeBpaLEHUs
TEPMOJIUHAMHUKHU TEPMOJIMHAMUKHU SHEPruu
14.TloBTOpsIOIIMECS ABUKEHUS HA3BIBAIOT

1) nmepuogom 2) pe3oHaHCOM 3) xosieOaHUSIMU
15.1IpoMexyTOK BpeMEHH, B TEUEHUE KOTOPOTO COBEPIIIACTCS OHO TOJTHOE KoyieOaHue,
Ha3bIBACTCSI

1) nmepuogom 2) vacToTou 3) ammuTyaou
16.Yucno kosebaHuil B €AMHUILY BPEMEHH HAa3bIBACTCS

1) mepuogom 2) 4acToTou 3) ammuTyaou
17.MakcumalibHOE CMEIIIEHUE TeJla U3 TI0JI0KEHHS PAaBHOBECHS TIOJTYUYHIIO Ha3BaHUE

a. 1) ammuuTyasl KojaebaHwmit 2) nmepuonaa 3) 4actoThl
18.YacroTa xonebaHuii u3MepseTcs B

1) xr 2) I'u 3) Hx 4) H
19.Pe3koe Bo3pacTaHue aMIUIUTY/ bl KOJI€OaHUN CUCTEMBI PU COBMAJCHUU YacCTOThI
COOCTBEHHBIX KOJIEOaHU C YACTOTOMN BBIHYKJIEHHBIX KOJICOAHUI HOCUT HAa3BaHUE

1) pe3onanca 2) 4dacrora 3)nepuo 4) ammuTyna

20.IIpouecc pacpocTpaHeHus: KOJIEOAHHI B YIIPYTO# Cpejie Ha3bIBAIOT

1) nBuxeHuem 2) BOJHOBBIM 3) MexaHUYECKUM
JBH>KECHUEM JBUKEHUEM
21.Kaxkue BOTHBI BO30YKIaIOTCSI B CMBIUKE M CTPYHAX CKPUITKU BO BPEMS UTPBI HA STOM
UHCTpyMEHTE?
1) B cMbruke-npoaosibHbIE, 2) Toabko NpojoJibHBIE  3)TOJIBKO MOTIEPEUHbIC

a BCTPYHaX-IIOIICPCYHLBIC
22. OCHOBHYIO BBICOTY MY3bIKAJIbHOI'O TOHA HA3BIBAIOT



1) BeicOTOM 2) TPOMKOCTBIO 3) ToHOM
23. Jlnana3zoH 4acTOT BOCIPHITHS 3BYKOBBIX KOJIEOAHUN YEIIOBEUECCKIM YXOM:

1) or 16 I't ;o 22000111 2) ot 16 I't mo 20000 3) ot 16 I'it ;o 100000
I'a I'o
24.Cuia 3ByKa 3aBUCHUT OT

1) YacTotsl 2) Ilepuona 3) aMIIuTy bl
25.TloueMy HacTpOUIIUK posiIei mepeOdupaeT KIABUIIU 110 OKTaBaM U KBUHTaM?

1) 5Tu uHTEpBaNBl HAUOOJIEE TOUHBI 2) 9TU UHTEPBAJbl HE TOYHBI

CTpyKTypa KOHTPOJIbHO-0LEHOYHBIX MATEPHAJIOB I 3a4eTa (IPOMeKyTOYHOM
aTTecTaAlMu)

1. 3ananue g o0yyaromuxcs
Bpewmst Beimonnenus 3ananus — 90 munyT. 3amanus B 4 Bapuantax (A-9, B-2, C-1).

Bapuanr 1

Al. K reonoruueckum 0060s0ukaM 3emMiid HE OTHOCUTCS
1) nmutocdepa 2) ruapocdepa 3) armocdepa 4) sapo

A2. Pannyc-BeKTOp OpOUTHI IJIAHETHI OMUCHIBAET B PABHBIC IPOMEKYTKH BPEMEHHU PABHbBIC
iomaau. 1o GopMyIUpOBKa

1) mepBoro 3akona Kermmnepa

2) Broporo 3akoHa Keruiepa

3) Tpetwero 3akoHa Kemmepa

4) 3akona Xab06ia

A3. [Tomumepamu, COCTOAIMMU U3 HYKJIEOTUIOB, SIBISIOTCS
1) nonucaxapuibl U 5KUPbI

2) GeNIK1 U HYyKJIEUHOBBIE KHCIIOThI

3) IHK u PHK

4) AT® 1 HyKJI€UHOBBIE KUCIOThI

A4. Boiciive okcua 1 COOTBETCTBYIOIIMNA €My THAPOKCU ¢ HauboJsee BbIpa)keHHBIMU
OCHOBHBIMH CBOMCTBaMHU 00pasyeT
1) ctponnwmii 2) kanpuuit 3) uHAMNA 4) aTrOMUHUI

AS. K HeoOpaTHUMbIM peaKIUsIM OTHOCATCS
1) peakuus cuHTe3a aMMHUaKa

2) peakuus cuaTe3a okcuaa cepsl (VI)

3) ruAponIN3 CIOKHBIX 3(DUPOB



4) peakuy HEUTpalIu3aluu

A6. BepHbl 11 cieiyromue CyKJIeHHs TPUMEHUTEIbHO K PEaKLMi CUHTe3a aMMHUaKa?
a) OTO peakius COCMHEHUS, TOMOTEHHAs, KaTaIMTHYECKasl.

0) D10 peakuusi OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS, 00paTUMast, IK30TepPMHUYECKasl.
1) BepHO TOJNIBKO a 3) BepHBI 00a CyKJIeHUs

2) BepHO TOJIBKO 0 4) 00a CyKIeHUsI He BEPHbI

=N COOTBETCTBYET CXEMa PEAKIUH

A’7. Cxeme npeBpamieHust N
1) N2 + H2=NH3

2) HNO3 + Zn = N2 + Zn(NO3)2 + H20
3) NH3 + 02 =N2 + H20

4)NH3 + 02 = NO + H20

A8. C npsIMOXOXKIECHUEM HE CBA3aHO MOSBJICHHUE Y YeJIOBEKa
1) S-06pa3HOro M3rnda MO3BOHOYHUKA

2) BTOpOIl CUTHAJILHOM CHCTEMBI

3) cBOYATOM CTOTIBI

4) pyku

A9. TepMmoperysius Tela 4eJoBeKa ¢ IOMOIIbIO KOXKH He MPOUCXOAMT 3a CUET CIIeIYIOIIEro
¢buznyecKoro mnpoiecca

1) TenI0npOBOIHOCTH

2) KOHBEKIINH

3) uznnydeHust

4) muddyszun

B1. YcranoBure cOOTBETCTBUE MEXAY MOJIUMEPOM H €T0 MOHOMEPOM.
[TOJINUMEP

A) HyKJIEHHOBBIE KHCIIOTHI

b) 6enku

B) nonucaxapunabt

I') uacynun

MOHOMEPBI

1) rmroko3a

2) HyKJIEOTH/IbI

3) aMMHOKHUCIIOTBI

B2. YcranoBuTe COOTBETCTBUE MEXK1Y Ha3BaHUEM BEILECTBA U KJIACCOM (TPYIIIOif)
OpPraHUYECKUX COCTMHEHUM, K KOTOPBIM OHU TIPUHA/IJICHKAT.

HA3BAHUE BEIIIECTBA

A) aneTmiieH

b) anunun

B) sTanon

I') rumua

KJIACC (T'PVIIIIA) OPTAHUYECKUX COEAUHEHUI
1) ampaeruapt

2) cnupThI

3) aMMHOKHCIIOTHI

4) yrneBo1opoabt

5) aMHUHBI



C1. CpaBHHTE PACTUTENBHYIO, )KUBOTHYIO 1 OaKTEPHAIIbHYIO KIETKH.
Bapwanr 2

Al. CuUHOHUMaMH HE SBIISIOTCSA:

1) Bcenennast u MeTarajnakTuka

2) runpocepa 1 Bo3ayIiHas 000104Ka

3) nmutocdepa u 3eMHas Kopa

4) snekTpoHHAast 000704YKa U COBOKYIHOCTh 3JIEKTPOHOB B aTOME

A2. Tlo 3Be3nHoM knaccupukaimuu CoHIE TPEACTABIISIET COOOM
1) Genblit KapauK

2) KpacHBIU TMTaHT

3) JKeNThIM KapJIuK

4) KOpUYHEBBIN KapIuK

A3. K sBomononHsiM paktopam, o Y. JlapBuHy, He OTHOCUTCS
1) HeonpeeneHHass U3MEHUYUBOCTh

2) HaCJEICTBEHHOCTh

3) u3osAIus

4) rpynnosas, WK oNpe/esieHHasi, I3MEHYUBOCTh

A4. MonekysipHOe CTPOCHUE UMEET KaKJI0€ U3 BEIECTB, OPMYJIbI KOTOPIX IPUBE/ICHBI B

pany
1) CO2, HNO3, CaO 2) Na28S, Br2, NO2 3) H2SO4, Cu, 03 4) SO2, 12, HCI1

AS. BzanmonelicTBre pacTBOPOB CyJib(haTa Kanus U Xjaopuaa 6apust OTHOCUTCS K
peakuusim
1) 3amenienus 2) HeUTpanmu3auu 3) HOHHOTO OOMeHa 4) COeTMHEHHMSI

A6. OnuHaKoBbIe KYCOUKHM MarHusi B3aUMOJIEHCTBYIOT C HaWOOJIbIIEH CKOPOCTHIO C COJISTHOM
KHUCJIOTOH, eclin

1) pa3baButs ee

2) yBEIMYUTHh KOHIICHTPALIUIO KUCIOTHI

3) yBEIUYHUTH KOHIICHTPAIIMIO 00pa30BaBIICHCS COMN

4) yMEHBIINTH KOHIEHTPAIHIO 00pa30BaBILIeHCs COH

AT7. TlponyKTamMu 3J€KTPOIN3a PacTBOPA XJIOPUJIA HATPUS SIBIISIFOTCS
1) HaTpuil U constHAst KUCJIOTA 2) XJIOP U THAPOKCHU]I HATpUS
3) xJ10p, BOJIOPOJ M COJIsiHAs KMCIIoTa 4) XJI0p, BOJOPOJ U THAPOKCHUT HATPUS

AR8. IToHATHIO «T€H» HE COOTBETCTBYET CUHOHUM

1) equHUIIA HACIIEICTBEHHOCTH

2) yuactok JJHK, oTBeuaromuii 3a cHHTE3 0JJHOTO BHJIa OenKa

3) COBOKYITHOCTh IPU3HAKOB OpPTaHU3Ma

4) mocnea0BaTeIbHOCTh HYKJICOTHIOB, KOJAUPYIOIIAasl OSIKOBYIO MOJIEKYITY

A9. BriGepure mocne0BaTeIbHOCTh MAKPOIIEMEHTOB, PACIIONOKEHHBIX B TIOPSIKE
YMEHBIICHUA UX MaCCOBBIX noneﬁ B TEJIC YCJIOBCKaA

1) kucnopo1, BOIOPO, yIiAepo I, a30T 2) YIliepo, BOJOPOI, a30T, KUCIOPO.I

3) KUCITOPO/I, a30T, BOJAOPOI, YIIIEpoa 4) KACIOPOI, YTIIIEPO/, BOJOPOI, a30T



B1. YcranoBute cooTBeTcTBHE MEX/1y HA3BaHUEM BEIIECTBA U KiaccoM (TPYIIoif)
HEOPTraHMYECKUX COCTUHEHUH, K KOTOPHIM OHU MPUHAJIEXkAT.
HA3BAHMUE BEIIECTBA

A) runpokeuy 6apust

b) runpokap6onat 6apus

B) xapGonat Gapus

I') oxcun Gapust

KJIACC (I'PYIIIIA) HEOPTAHUYECKWX COEJMHEHUIA
1) kucnas conb

2) cpenHsis COJb

3) OCHOBHas COIb

4) menoub

5) KUCIIOTHBIM OKCH/T

6) OCHOBHBII OKCH/I

B2. YcTaHoBHUTE COOTBETCTBUE MEX/Ty BUTAMHUHOM M €r0 aBUTAMHUHO30M.
BUTAMUWH

A) BuTamMuH A

b) Butamun B

B) Butamun C

I') Butamun D
ABUTAMUNHO3

1) paxut

2) 6epu-6epu

3) KypuHas ciernora
4) nuHTa

Cl1. Joxaxure mpuMepamMu U3 aHATOMUH, PU3UOJIOTUU U T€HETHKHU POACTBO YEJIOBEKa U
4eJI0BEKOOOPA3HBIX 00€3bsH.

Bapmuanr 3

Al. Tlo coBpeMeHHBIM IIPEICTaBICHUAM, HE OTHOCUTCS K IIaHeTaM COJTHEYHOM CHUCTEMBI
1) Vpan 2) Hentyn 3) [Tnyron 4) IOnurep

A2. TToTHOCTBIO BXOAHT B cOCTaB Onocdepsl reosiornueckas 0001049ka 3eMiu
1) atmocdepa 2) runpocdepa 3) nutocdepa 4) MaHTUSA

A3. AToMy ¢ HauOOJBIIUM PAJNYCOM COOTBETCTBYET JIEKTPOHHASI KOH(UTYpAIUs
1)1s22s22p63s23p 1

2)1s22s22p4

3)1s22s22p63s23p5

4)1s22s22p2

A4. BepHbl U clelyroIue Cy>KJICHHUS O BELIECTBaX aTOMHOTO CTPOCHUs?

a) Bce BemecTBa aTOMHOTO CTPOCHUS TBEPAbBIE, TYTOIUIABKUE, HEJIETYIHE, TIPOYHBIC.

6) HexoTopsle BelecTBa aTOMHOTO CTPOCHHUSI MATKHE, JIETKOIUTABKHE, HEPOYHbIE, JIETy4YHe.
1) BepHO TOJIBKO a

2) BEpHO TOJBKO O

3) BepHBI 00a CYXJICHUS



4) oba cyxJeHHs HE BEpHBI

AS. B3aumoseiicTBu€e KUCIIOTHI M IEIOYN OTHOCUTCS K PEAKLUsAM
1) coenuHeHMs1, OKUCIUTENbHO-BOCCTAHOBUTEIBHBIM 2) 0OMEHa, HeUTpaln3aluu
3) obMmeHa, srepudukauu 4) oOMeHa, YHAOTEPMUIECKUM

A6. BepHbl 1u ciieyromue CyKIeHHs O KaTalnu3aTopax?

a) DTo BellecTBa, KOTOPbIE U3MEHSAIOT CKOPOCTh XMMHUYECKOM peakliiy U pacXoayroTcs IpU
3TOM.

0) OTo BeliecTBa, KOTOPbIE U3MEHSIOT CKOPOCTh XUMUYECKOW PeakIMH U €e HalpaBiIeHHeE.
1) BepHO TOJIBKO a 3) BepHBI 00a CyXICHUA

2) BepHO TOJILKO 0 4) 00a cy>XJIeHUsI He BEpHBI

A7. HanOoJIBIMM IeHETHYECKUM CXOJICTBOM C YEJIOBEKOM 00JIamaer
1) opanryranr 2) ropuiia 3) ruO00H 4) KapAMKOBBIH MIMMIIaH3e — 00HO00

AS8. I'a3000MeH B TKaHSX U JIETKMX COOTBETCTBYET (PU3HMUECKOMY MPOLIECCY
1) muddysun 2) rennoodmMeny 3) KOHBEKIUU 4) OGpOYHOBCKOMY JIBUKEHUIO

A9. B cocTaB m1azMbl KpOBH Y€JIOBEKA HE BXOAUT
1) xmopun xenesa (IIT) 2) Boxa 3) xnopun HaTpus 4) XJIOPUT KATbIHS

B1. YcranoBuTe COOTBETCTBHE MKy YPAaBHEHHEM XUMHUYECKON PEAKIIMH U €€ THIIOM U BHIOM.
YPABHEHUE PEAKIIUUA

A)2Cu+ 02 =2Cu0O

b) Cu(OH)2 = CuO + H20

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

TUIT 1 BUJ1 PEAKITMHA

1) 3amemenus, OBP

2) 3amenienus, He OBP

3) pa3sioKeHus, YHIOTCPMUICCKas

4) pa3noxeHusl, SK30TepMHUUeCcKast

5) obmena, ne OBP

6) oOMeHa, KaTaTuTHYeCKas

7) coenuHEHMS, TOMOTCHHAS

8) coeHEeHUs, TeTepOTreHHAs

B2. YcTaHoBHUTE COOTBETCTBUE MEXK/Ty YaCThIO CIIyXOBOT'O aHAJIM3AaTOPA U BBIMOJIHAEMOH €10
byHKIHMEeH.

YACTb AHAJIM3ATOPA

A) Hapy>XKHOE yXO

b) cnyxoBble KOCTOUKH

B) eBcraxueBa Tpyba

I') ynutka

J1) 6apabanHast mepenoHKa

OYHKIUA

1) pasrpanudeHue HapyKHOTO M CPETHETO yXa

2) nepeiaya 3BYKOBBIX BOJH MEMOpaHe OBaJIbHOI'O OKHA

3) BBIpaBHHBaHUE JTABJICHUS MEKIY TIOJIOCTHIO CPETHETO yXa U HOCOTJIOTKA
4) paznuueHue 3ByKOB Pa3IMYHON YaCTOTHI

5) KOHIIEHTpaIHs 3ByKOB



C1. CpaBHuTe npeACTaBIEHUS O IPOCTPAHCTBE M BPEMEHH C TOUYKHU 3PEHHUS KIACCUYECKOU
MEXaHUKH U TEOPUU OTHOCUTEIILHOCTH.

Bapuanr 4

Al. lns TOro yTo06I KOCMUYECKHI amnmapar BbIIIEN Ha OKOJIO3EMHYIO OPOUTY U cTal
HCKYCCTBEHHBIM CITyTHUKOM 3€MJIH, €My HEOOXOIUMO COOOIIHUTH

1) nepByr0 KOCMHYECKYIO CKOPOCTb

2) BTOPYIO0 KOCMHUYECKYIO CKOPOCTh

3) TpeTh0 KOCMUYECKYIO CKOPOCTb

4) 4yeTBepTyI0 KOCMHYECKYIO CKOPOCTb

A2. B nepedHe ypoBHEHN OpraHU3aliy )KU3HU HA 3eMIIe:

1) opranu3mMeHHbIH; 2) TOMyISIIIHOHHO-BHIOBOI;

3) 6uochepHslii; 4) OMOTCOIIEHOTUYECKHMA

HE Ha «CBOeM MecTe» 3amucanbl ypoBHH 1) 1 122)3u43)1u34)2u4

A3. Yucino a1ekTpoHoB B HoHe Al 3+ paBHO
1)132)183)54) 10

A4. Bce Tpu THIa THAPOKCUIOB COAEPkKAT Pl BEIIECTB, (OPMYJIbI KOTOPHIX
1) H2S04, Ca(OH)2, NaOH

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

3) NaOH, HNO3, Mg(OH)2

4) KOH, HCl04, Ba(OH)2

AS. K OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIM PEAKIIUSIM HE OTHOCSATCS
1) peakmuu 3amernieHus

2) peaknuu COeTUHEHHUS C YIaCTHEM MPOCTHIX BEIIECTB

3) peakiuu pa3iokKeHHUs C y4acTHEM MPOCTHIX BEIICCTB

4) peakuu oOMeHa

A6. PaBaoBecue xumuueckoit peakuuu 2NO (1) + O2=2NO2 + Q cMmecTuTCs BIPaBO MpH
1) NOBBILICHUH TEMIIEPATYPHI

2) MOHW)KEHUU J1aBIICHUS

3) BBeIeHUM KaTanu3aTropa

4) yMeHbIIIEHUU KOHIIEHTPAIUH MTPOTyKTa

A7. K aaTponiomopdo3aM — KpyInHbIM OHMOJIOTHYECKUM U3MEHEHUSIM, TPUBOISAIINM K
MIOSIBJICHUIO YEJIOBEKA, HE OTHOCATCSA

1) nosiBneHue pyku

2) dopmHpoBaHUE BTOPOI CUTHAJIBLHON CHCTEMBbI

3) pa3BUTHE MUMUKH

4) npsAMOXOKIeHHE

AS8. [TpoxoxxeHHne CBETa B I1a3y YeJI0oBeKa COOTBETCTBYET MOCIEI0BATEIbHOCTH
1) poroBuiia - CTEKJIOBUIHOE TEJIO - paay’kHas 000JI0UKa - ceTyaTKa

2) 3payoK - pagyxHas 000JI0YKa - CTEKJIIOBHIHOE TEJIO - CeTYaTKa

3) poroBumna - XpyCTaJIHK - CTCKJIOBHHOE TEJIO - CeTYaTKa

4) XpycTaluK - pay’kHasi 000JI04Ka - CTEKJIOBUIHOE TEJIO - CeTYaTKa



A9. K 6uonornyecku akTUBHBIM COEAMHEHUSIM B OpraHW3ME YeJI0BEKa OTHOCAT
1) dbepmenTsl 2) MUHEpabHbIE COIH 3) BOY 4) KUCIIOPOA

B1. YcranoBure cOOTBETCTBHE MEXIY HA3BAHUEM BEIIECTBA, TUIIOM CBS3U B HEM U THUIIOM
KPUCTAJUIMUECKOU PELIETKH.

HA3BAHUE BEILIECTBA

A) xnopup kanus

b) xanmit

B) xnop

TUII CBA3U

1) koBaneHTHas
2) noHHAA

3) MeTayutHaeckas

THUIT KPUCTAJIJIMYECKOM PELLIETKU
I. monexynspuas

II. meTamueckas

III. nonnas

B2. YcranoBuTe COOTBETCTBHE MEX/1Y MOHITHUEM U €TI0 ONPEICICHUEM.
I[TOHATHE

A) renom

b) cexBenupoBanue

B) myTanuun

I') renoTun

1) rerodonx

E) annens

OINPEJEJIEHUE

1) Hacnegyemble M3MEHEHUS TEHETHYECKOTO MaTepHaia

2) COBOKYITHOCTh T'€HOB TaIUIOUIHOTO Habopa XpOMOCOM

3) COBOKYITHOCTh BCEX T'€HOB KJIETKH HJIM OpTraHru3Ma

4) TeHsbl, ONpeIeNsIoNINe aTbTePHATUBHBIC IPU3HAKU

5) COBOKYITHOCTh T€HOB 0CO0€H OTHOM MOITYJISIITIN

6) ompeaeneHne MociIe0BaTeNbHOCTH HyKIeoTH10B B JIHK

C1. lokaxute punocodckoe yrBepxaeHne 00 OTHOCUTEILHOCTH UCTUHBI HA TIPUMEPE IBYX
BeAyLIUX Teopuil xumuu: [lepuoandeckoro 3akona u [lepuognyeckoil CHCTEMbI XUMUYECKUX
aneMeHToB /[. 1. Menzeneesa u TEOpUU CTPOSCHUSI OPTaHUYECKUX COEIUHEHUI

A. M. bytieposa.

Karoun:

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

B2

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

A-2; b-6; B-1;
I'-3; 1-5; E-4



CTpyKTypa KOHTPOJIbHO-OLEHOYHBIX MATEPHAJIOB /ISl CEMECTPOBOii KOHTPOJILHOM PadoThI
(MpOMeKyTOYHOM aTTeCTALMH)

Bapuant Nel
Baok A. Beibepurte o1H MpaBUIIbHBII OTBET.

Al. buochepy cunTarOT TMHAMUYECKON CUCTEMOM, TaK KaKk OHa
1) ciocoOHa K caMoperyJssiuu 2) cCriocoOHa M3MEHSTHCS BO BPEMEHHU
3) cocToHT M3 3KOCUCTEM 4) CBSI3aHA C KOCMOCOM OOMEHOM BEIIECTB

A2. K aHTpOIIOTreHHBIM (aKTOpaM OTHOCSATCS

1) ocymenue 6070T, BEIpyOKa JIECOB, CTPOUTENLCTBO J10POT
2) pactenusi, 6akTepuu, rpuObl, >)KUBOTHbIE, BUPYCHI

3) MuHepaJbl, pacTEeHHs, COJICHOCTh BOJIbI, paclalika nojei
4) Temriepatypa Bo3yxa U BOJIbl, aTMOC(EpHOE JaBJICHUE

A3. PacimmpeHne 030HOBBIX AbIp PUBOJIUT K

1) NOBBILIEHUIO TEMIIEPATYPbl BO3yXa, YACTOMY MOSBICHUIO TYMaHOB

2) yCUJICHUIO YIAbTPa(pHOIETOBOIO U3ITYUEHHUS, BPEAHOTO IS 3I0POBbS

3) NOHMKEHUIO TeMIIepaTyphl U MOBBIIICHHUIO BIaKHOCTH BO3yXa

4) yMEHBIIECHUIO MPO3PAYHOCTH aTMOC(EPhl U CHUKEHHUIO HHTEHCUBHOCTH (POTOCHHTE3a

A4.Ku3nnp Ha 3emile BO3HHKIIA:
1)iepBoHayabHO Ha cyllle 2)IepBOHAYAIbHO B OKEaHe
3)Ha rpaHHIle CYIIH U OKeaHa 4)0JHOBPEMEHHO Ha CYIIIE U B OKeaHe

AS.B 1924 rony TeopHIO IPOUCXO0KIEHUS KU3HU HAa 3eMJIE B PE3YJIbTaTe SBOJIIOLMH
COeAMHEHMH yriepoaa chopMyIupoBall:
1) JL.ITactep 2) C.Munnep 3)/x. bepnan 4) A.1.Onapun

A6. K MakponsieMeHTaM OTHOCATCS:
1) yrnepon, Mefb, a30T, HOA 2) Meb, MO, OpOM, MapraHel
3) UMHK, KUCIOPO, PTOP, BOJOPO 4) yriaepol, KUCIOPO/, a30T, BOJOPO.]

A7. COBOKYITHOCTh 0COOCH OIHOTO BH/A, JNTUTSILHO OOUTAIONINX Ha OMPEACICHHOM
TEPPUTOPUHU M OTHOCHTEIILHO M30JIMPOBAHHBIX OT APYTHUX 0COOEH TOTO K€ BHIa — 3TO
1) momymsitiust 2) opranusm 3) Buj 4) 6UOTeo1eHo3

A8. bakTepun OTHOCST K MTPOKapHOTaM, TaKk KaKk OHU:

1) UmeroT 0J1HY XpOMOCOMY, PaCIIOI0KEHHYIO B SI/IpE;

2) NUmerot onny konbleyto JJHK;

3) PazMHOXarOTCs ICNIEHHEM HA/IBOE;

4) IuTaroTcst TOJIBKO TOTOBBIMH OPTaHUYECKHMH BEIIIECTBAMHU.

A9. K nosiBeHn10 HOBBIX BUOB MPUBOJIUT:
1) aBrxymuii oto60p; 2) cTabUIu3upyomui 0Toop;
3) monoBoii 0To0p; 4) MoaU(DUKAIIMOHHAS U3MEHYUBOCTh

A10. DBomronUsA 3TO:
1) uaAMBHIyaIbHOE pa3BUTHE OPTraHU3MOB;



2) U3MEHeHHne 0cobeii;
3) ucropuueckoe HeoOpaTUMOe pa3BUTHE OPraHMYECKOTO MHUPa;
4) N3MEHEHUS B )KU3HU PACTCHUHN U KUBOTHBIX.

Bbaok B. Bribepute Tpu npaBUIIbHBIX OTBETA U3 LIECTH MPEATIOKESHHBIX.

B 1. JlokazaTenbCcTBaMM MPOUCXOJIAIIECH B HACTOSIIIEE BPEMsI SBOJIFOLIUH SIBIISTIOTCS
1) pasnuure MEXTy 3MMHEH/JIETHEH OKPAaCKOW MeXa y JKUBOTHBIX

2) mosiBJIE€HUE MOMYJISIIUNA HACEKOMBIX-BpeIUTeNell, CTONKUX K SIOXUMHKATaM

3) mackupyromas OKpacka y HaCEeKOMBIX

4) nosiieHue OakTepuil, yCTOMYMBBIX K aHTUOMOTHKAM

5) BO3HMKHOBEHHE HOBBIX (hOpM BHpYca Ipummna

6) Hanuuue MpeaynpeKAatoneii OKpacku y HEKOTOPBIX BUIOB MyX

B 2. HazoBure cnenuduyueckre 4epThl yenoBeka (aHTpornoMopdo3e).
1) rubkuii MO3BOHOYHMK C YETHIPHMS U3rHdaMu

2) CWIBHO pa3BUTHIN JIUIIEBOH OTAET Yepena

3) nnuHHBIC TIEpeHIEe KOHSYHOCTH

4) xucCTh co c1ab0 pa3BUTHIM OONBIIUM HATbIIEM

5) HajaM4KMe BTOPOUW CHUTHAJIBLHON CUCTEMBI

6) OIOpHAas CTOMA C CHJILHO PA3BUTHIM OOJIBIIUM MabIEM

B 3. K aHTpOIOreHHbIM 3KOJIOTHYECKUM (hPaKTOpaM OTHOCST

1) BHeceHUe OpraHn4YecKuX yA00peHuil B OYBY

2) yMeHbIIIEHUE OCBEIICHHOCTH B BOJIOEMAaX C YBEIUUEHHEM IIyOUHBI
3) BBITIaJICHUE OCAJIKOB

4) npekpallieHle ByJIKAaHUYECKOH e TeTbHOCTH

5) mpopeXKMBaHUE CAXKECHIIEB COCHBI

6) oOMeneHue pek B pe3ysbTaTe BHIPYOKH JIECOB

Baok C. OTBeTbTe Ha BOIPOCHI:

C 1. Yro takoe Genku, HA30BUTE UX OHMOJIOTHYECKHE (DYHKIIHH.

C 2. Yro Takoe skocucrtema. IIpuBeaure npuMepbl IpUPOJAHBIX SIKOCUCTEM PA3IHYHOTO
MmaciTaoa.

C 3. IlpuBectu mpuMepsl U3BECTHBIX BaM (DOPM €CTECTBEHHOI0 0TOOpa M MOKa3aTh UX POJb B
IIPUPOJE U )KU3HU YEIIOBEKa.

Bapuant Ne2
Buok A. Beibepurte o1H paBUIbHBIN OTBET:

Al. buocdepa npencrapisier coboil r100anbHYI0 3KOCUCTEMY, CTPYKTYPHBIMH KOMIIOHEHTaMHU
KOTOPOU SIBJISFOTCS

1) TUTIBI KUBOTHBIX 3) MOMYJISIHH

2) OuoreoneHo3kl 4) OT/AENbl PAaCTCHUM

A2. 3arpsizHenue atMocepbl OKCHIaMHU Cepbl M a30Ta CIOCOOCTBYET
1) pa3py1LIeHUIO 030HOBOTO CIIOS

2) pa3pylLIEHHUIO CTPYKTYPbl AXOTHOTO CJIO0A

3) BBINA/ICHUIO KUCIIOTHBIX JI0KJCH U YHUUTOKEHHIO JIECOB

4) BBIMBIBAHWIO U3 ITOYBHI ITUTATCIBHBIX BEIICCTB



A3.IlepBble )KuBble OpraHU3MbI, TOSBUBIIKECS HA 3emiie, IO CIIOCO0Y AbIXaHUS U CIIOCO0Y
MUTaHUs ObUIN:

1)aspobHbIMU aBTOTpO(aMHu 2)a3poOHBIMU IreTepoTpohamMu

3)aHaspoOHbIMH aBTOTpOdamMu 4) aHA3POOHBIMH IreTepoTpohamMu

A4. K MUKpORJIEMEHTaM OTHOCSTCS:
1) yrmepon, Mefb, a30T, HOA 2) Meb, MO, OpOM, MapraHel
3) UMHK, KUCIOPO, PTOP, BOJOPO 4) yIriaepol, KUCIOPO/, a30T, BOJOPO.]

AS. CoBOKYITHOCTh (PM3MUECKUX U XUMHUECKUX (PaKTOPOB HEKHUBOH MPHUPOJIBI,
BO3/ICHCTBYIOIIMX HAa OPTraHU3M B CpeJie €ro oOuTaHus - GpaxTop

1) Guotnyeckuif  2) aHTPONIOTEHHBIN

3) abuotnueckuii  4) SKOJIOrMYECKUI

A6. CoBOKYITHOCTh 0C00€H, CXOIHBIX 110 MOPGOPU3NOTIOTHIEKUM CBOMCTBAM, UMEIOLINX o0lIee
MIPOMCXOXKACHUE, 3aHUMAIOIINX ONpeAETICHHBIN apeas, CBOOOIHO CKPEIIUBAIOIINXCS U TAIOLINX
TUTOIOBUTOE TIOTOMCTBO — 3TO

1) momymsitiust 2) opranusm 3) Buj 4) 6UOTreo1eHo3

A7. baktepun — 3T0:

1) MHOTOKJIETOUHbIE OPTaHU3MBI;

2) OJTHOKJICTOYHBIE OPraHN3Ma, He UMEIOIIHUE AIpa;
3) kJeTKa, KoTopas UMeEeT sI/Ipo;

4) xi1eTka, UMeroLIast TOIbKO (GOpMY MaTOUKH.

A8. CucteMy IBOMHBIX JTJATUHCKUX Ha3BaHUH B OMOJIOTHYECKYIO HAYKYy BBEII:
1) K.JIunneii; 2) XK.b.Jlamapk; 3) Kroswe; 4) Y. lapBuH.

A9. OpaHIy3cKUM €CTECTBOUCITBITATENIEM, CO3/IaBIIMM MEPBYIO SBOJIOIUOHHYIO TEOPUIO OBLIT:
1) KroBse; 2)JIamapk; 3)JIunneii; 4) Jlapsun

A10. I'maBHON OBMXKYLIEN CUIION YBOJIIOLIMH SIBIISETCS:
1)auBepreHus NPU3HAKOB; 2) MPUCTIOCOOIEHHOCTh K YCIOBUSAM CPEIbI;
3) HaCIIeICTBEHHOCTh; 4)eCTECTBEHHBIN 0TOOP.

Bbaok B. Bribepute Tpu npaBUIIbHBIX OTBETA U3 IECTH MPEATIOKECHHBIX.

B 1. Ykaxure najaeoHTOIOrIUCCKHIC J0Ka3aTCJIbCTBA 9BOJJIIOINH.

1) cX0ACTBO (JI0pHI U ayHbI pa3HbIX KOHTUHEHTOB
2) UCKoTaeMble (hOpMbI

3) TOMOJIOTHSI OPTaHOB

4) ¢butoreHeTH4YECKHe PsiJibl BUIOB

5) OMOTEHEeTUYECKUIA 3aKOH

6) nepexoaHbie (GopMbl pacTeHH U )KUBOTHBIX

B 2. ITo oTHOIIEHNIO K KOJIMYECTBY BOJIbI, COJIEPIKAIIEHCS B OKpYXKarolleil cpesie, pacTeHus
JETSIT Ha TPYIIIBI

1) xcepodutsl 2) mpokapuoTsl 3) canpoTpodsbl

4) me30¢uthl 5) xeMoTpodsl 6) THAPOPUTHI

B 3. K Guotrueckum ¢akTopaM OTHOCAT CIEAYIOIINE THITH B3aUMOICHCTBUI



1) xoMMeHcanu3M 2) NMapHUKOBBIN 3P PeKT 3) KUCIOTHBIEC JOKAN
4) mapa3uTusM 5) XUIMIHUYECTBO 6) (HOTOCHHTE3

Baok C. OTBeTbTe Ha BOIIPOCHI:

C 1. Yto Takoe Kupbl, HA30BUTE UX OHMOIOTHYECKUE QYHKIUH.

C 2. Kakue opranu3Msl Ha3biBatoTcs rerepotpodusivu? [IpuBenure npumepsl
CUCTEMaTUYECKUX IPYII OPTraHU3MOB, OTHOCSIIUXCS K TeTepoTpodam.

C 3. IlepeuncauTte OCHOBHBIE ATAIbl AHTPOIIOT€HE3Aa — IIPOUCXO0XKIEHUS U IBOJIOLUH YEIOBEKA.

Kiroun:

Bapmuanr 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

Bapmuanr 2.
Al.2;23;3.4;4.2;,53;6.3;7.2;8.1;9.2; 10.4;
B.1-2,4,6

B.2-1,4,6

B.3-1,4,5
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4. Imutpuena B.®. «Pusuka a1t npodeccuii texuuueckoro npopuis it HITO u CITO», M.
N3paTensckuii neHtp «Axagemusi», 2010r.
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2015.-271c

10. I'pomon C.B. ®usuka. llxonpnas sanuknonenus/ C.B. 'pomos — M.: [poda, 1999. — 336¢.:
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HNHuTepHeT- pecypcsl

1. www.fcior.edu.ru (PeaepanbHblil HEHTP HHPOPMAIIIOHHO-00pa30BaTEIbHBIX PECYPCOB).
2. wwww.dic.academic.ru (Axanemuk. CiioBapu ¥ SHIMKIIOTIECINHN).

3. www.booksgid.com (Books Gid. DnekTponHas Oubimoreka).

4. www.globalteka.ru (I'mo6anteka. ['mobanpHast OMOIMOTEKA HAYUYHBIX PECYPCOB).

5. www.window.edu.ru (Ennnoe okHO nocTyma k 00pa3oBaTebHBIM pecypcam).

6. www.st-books.ru (JIyumas yueGHast IuTEeparypa).

7. www.school.edu.ru (Poccutickuii oOpa3zoBateapHbIN mopTat. JJocTymHOCTh, Ka4eCTBO,
3P PEKTUBHOCTB).

8. www.ru/book (DnekTpoHHas OuOIMOTEYHAs CUCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pazoBatensubie pecypchl uTepHeTa — Dusnka).

10. www.school-collection.edu.ru (Egunast komiexmus 1u@poBbIX 00pa30oBaTEeIbHBIX PECYPCOB).
11. https//fiz.1september.ru (yueOHO-MeTOAMYECKAs Ta3eTa « DUUKAY).

12. www.n-t. ru/nl/fz (HoGeneBckue naypearsl o Gu3MKe).

Paznen «Xummus»
1. Ta6puensn O.C. Xumus 1i1s npodeccHii U crenuaibHOCTEH COIMaTbHOIKOHOMHYECKOTO
u rymanutapHoro npoduieit: yueonuk / O.C. I'abpuensn,.I".Octpoymos. - M.:

HNuTepHeT-pecypenl:
pvg.mk.ru - onumnuana «Ilokopu BopoObEBbI ropb»
hemi.wallst.ru - «Xumust. OOpa3oBaTeabHBIN CAUT IS TKOJTHHUKOBY
www.alhimikov.net - OOpa3oBaTeNbHBINA CAUT AJIS IIKOJIBHUKOB
chem.msu.su - DnekTpoHHas OMOIHOTEKA IO XUMUHU
www.enauki.ru - UHTepHeTHU31aHue Ui yuuTesei « EcTecTBeHHbIe HayKn
Iseptember.ru - Mmetoanueckas razera "l[lepBoe ceHTsIOps"
hvsh.ru - )xypHan «XuMust B IKOJIE»
www.hij.ru/ -«Xumus u xxu3Hb» chemistry-chemists.com/index.html - 31exTpoHHBIN KypHaI
«XUMUKHI U XUMHUS (3JIEKTPOHHOE MPUIIOKEHHUE)

Pasnen «buosorus»
1. KoncrantunoB B.M. u np. buonorus s npodeccuii v cnenuanbHOCTeH TEXHUYECKOTO U
€CTECTBEHHOHAYYHOT'0 NMpoduiiel: yueOHUK JJIsi CTYI€HTOB PO ECCHOHATBHBIX
o0pa3oBaTeNbHBIX OpTaHU3aIuii, ocBauBarIumx npodeccuu u cneruanbHoctu CI1O. - M.,
2017.
2. YeOpieB H.B., I'punesa I'.I'. buosnorus: yueOHUK 17151 CTYA€HTOB PO(ECCUOHATBHBIX

o0pa3zoBaTeNbHBIX OpraHM3aluii, ocBauBaOIMX npodeccuu u cnenuaibHoctu CIIO. - M.,
2017

HNuTepHeT-pecypcebl:
http://biology.asvu.ru/ - Best Guonorus. CoBpeMeHHas OMOJIO0THs, CTaTbi, HOBOCTH,
oubnanorexa.
http://window.edu.ru/window/ - enuHOE OKHO JI0CTyTa K 00pa30BaTeIbHBIM pecypcam
WuTepHer o 6uonorun
http://www.5ballov.ru/test - TecT /11 aOUTYPHUEHTOB 110 BCEMY LIKOJIBHOMY Kypcy OHMOJIOTHH.
http://www.vspu.ac.ru/deold/bio/bio.htm - TenekomMmmyHHUKaIIMOHHBIE BUKTOPUHBI IO
OMOJIOTHH - DKOJIOTUH Ha cepBepe BopoHEeKCKOro yHUBEpCHTETA.
http://college.ru/biology/ - buonorusi B8 OTkpeITOM KOJuIemKe. CaiT COAEPIKUT IIEKTPOHHBIN
y4eOHHK 1o 6uonoruu, On-line TeCTHI.
http://www.informika.ru/text/database/biology/ - DnekTpoHHBINH y4eOHHUK, OOTBIION CITUCOK
HNutepueT-pecypcos.



http://www.mformika.ru/text/mftech/edu/edujava/biology/ - 6ecnatasie oOy4aromniue
MPOrpamMMBbI IO OUOJIOTHH.

http://nrc.edu.ru/est/r4/ - Ouonornueckas KapTuHa Mupa. Pa3aen KOMIbIOTEpHOTO yueOHUKa,
pazpabotanHoro B MockosckoM ['ocynapctBeHHOM OTKPBITOM YHUBEPCHUTETE.
http://nature.ok.ru/ - Penkue u ucyesaromue ;kuBOTHBIE.

JIuct cormacoBanus
JononHenus u usmeHenust k kommiekty KOC Ha yueOHblil ros
JlonosaeHus u nu3MeHenus Kk kommiekty KOC Ha y4eOHBbIH TOJ MO

JUCHUIIIINHE

B xommnexkt KOC BHeceHBI clielyIolne N3MEHEHUS:

Jlononuenus u n3mMeHeHus B komruiekte KOC o0cyskx/1eHBI Ha 3aceJaHuN

MC

« » 20 r. (mpoTokoa Ne ).

[Ipencenarens MC / /




