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1. IIacmopT KOMILIEKTA KOHTPOJIbHO-0LIEHOYHBIX CPEACTB



B pe3ynbrare ocBoeHuUs yueOHOM nucHUIUTMHBI « EcTecTBO3HaHME)

oOyyaromuiicst JoJKeH 00sanarh npeaycMorpeHHbiMu @I'OC no
cnerpansHocTsaM CIIO:

54.02.01 JIu3aiix (1o oTpaciisim)

53.02.07 Teopus My3bIKH

53.02.03 HcTpyMEHTaIbHOE UCTIOTHUTENBCTBO (110 BUJIaM HHCTPYMEHTOB)
53.02.04 BokajibHOE UCKYCCTBO

53.02.06 XopoBoe AUpUKHUPOBAHUE

52.02.02 HckyccTBO TaHIa (MO BUAaM)

VYriyOrieHHbIN YPOBEHB TOATOTOBKHU yueOHOUM nuciuiuinHbl « EcTecTBO3HaHME)
CJIEAYIOIIUMU YMEHUSMU, 3HAHUSIMU, KOTOPBIE

dhopmMupyrOT PO eCCUOHATIBHYIO KOMITETEHITUIO, U OOIIIUMU KOMIIETEHIIUSIMU:
YMETh:

VY 1opueHTupoBaThCsi B COBPEMEHHBIX HAYUHBIX MOHATUAX U HHPOPMAITHH
€CTECTBEHHOHAYYHOTO COJICP/KAHUS,

VY2paboTaTh C €CTeCTBEHHOHAYYHOU MH(POPMAIIUECH: BIIaJIETh METOIaAMHU
IIOMCKA, BBLICIISITH CMBICIIOBYIO OCHOBY M OLIEHUBATH JJOCTOBEPHOCTH
uH(popMaIuy;

VY3 ucnonp30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B TIOBCETHEBHOM JKU3HH TSI
oOecrieueHus1 0€30MACHOCTH JKU3HEACSITEIIbHOCTH, OXPaHbI 3JI0POBbS,
OKpY>KaloIIel Cpeibl, SJHEProcOepeKeHNUS;

3HATh:
310CHOBHBIEC HAYKHU O MPUPOJIE, X OOITHOCTh U OTIIUYNS,

32 eCTeCTBEHHOHAYYHbIA METOJ TO3HAHUS U €r0 COCTABIAIOIINE, €IUHCTBO
3aKOHOB ITPUPOALI BO BeeneHnnoi;

33 B3aUMOCBSI3b MEXAY HAYUYHBIMU OTKPBITUSIMU U Pa3BUTHEM TEXHUKH U
TEXHOJIOTHH;

BKJIAJl BETUKUX YUYEHBIX B (JOPMUPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYYHON
KapTUHBI



OK 11. Ucmtonp3oBath

YMEHUA U

3HaHHA

0a30BBIX  IUCLUIUINH

denepanbHOrO KOMIIOHEHTa CpeaHero (MOJHOro) oO0miero oOpa3oBaHHsS B
npo(heCcCUOHATTLHON e TENbHOCTH.
Dopmoti ammecmayuu no y4eOHOU OUCYUNTIUHE SAGNAEMCA 3aYem.

2. Pe3yabTaThl 0OCBOCHUS Y4eOHOW TUCHMILIUHBI, OAJIeXKAIIME POBEPKe

2.1. B pe3ynpTaTe aTTecTaliuu Mo y4eOHOM AUCITUIUIMHE OCYIIECTBISETCS

KOMIUIEKCHas POBEPKA CIEAYIOIINX YMEHUN U 3HAHUH, a TaAK)KEe TUHAMUKA

dbopMHpOBaHUS OOIIUX KOMIIETEHITUH:

Taomuna 1.1

Pesynbratel 00yuenus: | [lokazarenu oueHku dopma
yMEHU, pe3yibTara KOHTPOJIS U
3HAHMS U 00IIHe Crnenyet chopmyIupoBaTh | OLIEHUBAHUS
KOMIIETEHIIUU MOKa3aTeIun

YMerTs:

V1. . renHocTHbIH B3msn | YCTHBIN OITPOC,
OPUEHTUPOBATHCS B HA MH] H MECTO 9€TOBSKA ITMCbMEHHBbIE
COBPEMEHHBIX HAYYHBIX OTBETHBI HA BOIIPOCHI,
TIOHATHUSX U B HeM (uenoBek — yacthb | [IOAT'OTOBKA
uH(popMauu _ PED®EPATOB,
€CTECTBEHHOHAY4YHOT' O MPHPOEL); JTOKJIA1OB,
CoAEep KaHUS; * TPUMEHEHUE COOBILEHNH,

[IPE3EHTAILN,

OK. Hcnonb3oBa
Th YMEHHUS W 3HaHUSA
0a30BBIX  JUCHHUIUIAH
beneparbHOTO
KOMITOHEHTa CPEIHETO
(moJsiHOTO) o011ero
oOpazoBaHuUs B
npodeccuoHaIbHON
JESATEITHBHOCTH.

* E€CTECTBCHHO-
HAay4YHBIX 3HAHUU B
MOBCETHEBHOM
YKA3HU TS

oOecrneyeHus

0e30IMacHOCTH

JKH3HE-

JIESITEILHOCTH,

OXpaHbl  37I0POBbS,

sHeprocOepeKeHus,

3alIUThI

OKpY KaroIen

TECTUPOBAHM, 3auer




CpE/IbI.

Y2pabotats ¢
€CTECTBEHHOHAYYHOU
uH(opMalei: BiajieTh
METOJIaMU TIOMCKa,
BBIJICTISITH CMBICIIOBYIO
OCHOBY U OIICHHBATh
JOCTOBEPHOCTD
uHopMaIuy;

OK. Hcnonb3oBa
Thb YMEHHUS W 3HaHUSA
0a30BBIX  JUCHHUILIAH
beneparbHOTO
KOMITOHEHTa CPEIHETO
(moJsiHOTO) o011ero
oOpazoBaHUs B
npodeccuoHaIbHON
JCSATEITHBHOCTH.

. EHHOCTHBIN B3TJIS
HAa MMP M MECTO YEJIOBEKA

B HEM (YEIOBEK — YacTh

PUPOIBI);

YcTHBIN O1poc,
MMMCEMEHHBIC OTBETHI HA
BOIIPOCHI, MIOJITOTOBKA
pedeparos,
JOKJIaJI0B,COOOIIEHUMM, Tpe
3CHTAIINI, TECTUPOBAHUE,
3auer

V3 wncnonab3oBaTh
€CTEeCTBCHHOHAYYHBIC
3HAHUS B
MMOBCEIHEBHOM KU3HHU
JUTSL 00eCTICUeHHS
0e30IMacHOCTH
YKH3HEIEATCIbHOCTH,
OXpaHbI 3/I0POBBA,
OKPY’KaroIIEn CPEbI,
AHEpProcOepeKeHuUs.
OK. Hcnoap3oBa
Tb yYMCHHS M 3HaHHSA
0a30BbIX  JUCLUMILIMH
(henepaabHOTO
KOMIIOHEHTa CpPEJIHEro
(mosiHOTO) o011ero
oOpazoBaHUs B
npogeccuoHaIbHON
JIESITETLHOCTH.

. YBOJTIOIIMOHHEIHN

B3I'JIs1. Ha MHUP

MpUPOJly M UeIOBEKa B
LEJIOM;

BOCITUTAHHE
yOESKICHHOCTH B
MMO3HABAEMOCTHU MHPA U
BO3MOKHOCTH
HCIIOJIb30BAHHUS
JIIOCTHKEHUH
€CTECTBEHHBIX HAYK JJIS
Pa3BUTHS [TUBUIN3AIINN;
OCO3HAHHOT'O OTHOIIEHUS
K pPEaTbHOCTH OTIACHBIX
DKOJIOTUYECKHUX U
THYECKUX IMOCIIEACTBUH,
CBSI3aHHBIX C

YcTHBIN onpoc,
MMCbMEHHBIE OTBETHI HA
BOITPOCHI, MOJArOTOBKA
pedepaTos,
JOKJIaJI0B,COO0IIEHUMM, Tpe
3€HTalW, TECTUPOBAHME,
3ayer




JOCTHXXCHHUAMU
CCTCCTBCHHBIX HAYK

OK. Ucnons3oBa
Th YMEHHS W 3HAHUSA
0a30BBIX  JUCIUILIAH
dhenepaabHOTO
KOMITOHEHTa CPEIHETro
(momHOTO) oO1ero
oOpa3oBaHUs B
npodeccCuoHaIbHON
JeSITETHHOCTH.

. BOJIIOIIMOHHBIN

B3[JISiT HAa  MHP
MpUpPOJy M UEJIOBEKa B
11eJIOM;

* pa3BHUTHE

WHTEJUICKTYaJIbHBIX,
TBOPYECKHUX
CIIOCOOHOCTEM U
KPUTHYECKOTO

MBIIIJICHUS B XOM€
MPOBEICHUSA
MPOCTEUIIINX
HCCJICIOBAHMM,
aHalM3a  SBJICHUM,
BOCHPUSTHS u
WHTEPIPETALNU
€CTECTBEHHO-

HAay4YHOU

uHdopmaiuu;

YcTHBIN O1poc,
MMMCHbMEHHBIC OTBETHI HA
BOIIPOCHI, TOATOTOBKA
pedeparos,
JTOKJIa]I0B,COOOIIEHUMM, Tpe
3€HTallNi, TECTUPOBAHUE,
3a4eT

OK. Ucnonwp3oBa
Tb yYMEHHS U 3HaHUS

0a30BBIX  JTUCITUIUIAH
dhenepaabHOTO
KOMIIOHEHTa CPEIHETO
(momHOTO) o01ero
oOpa3oBaHUs B
podecCHOHaTBLHON
JCSITEITLHOCTH.

° C-)BOJ'IIOIII’IOHHBIﬁ

B3[JIAJIT HAa  MHUP

MpUPOy M YEIOBEKa B

LIEJIOM;

. MPUMCHSTh

MOJIyYeHHBbIC  3Ha-

HUS TS
00BICHEHHUS

OKPYKAIOIIUX

YcTHBIN O1poc,
MMMCHbMEHHBIE OTBETHI Ha
BOIIPOCHI, TOATOTOBKA
pedeparos,
JTOKJIa7I0B,COOOIIEHUMM, Tpe
3€HTAlAN, TECTUPOBAHUE,
3a4eT




SIBJIGHUM, HCIIOJIb30-
BaHUS u
KPUTHYECKON
OIICHKHU
€CTECTBCHHO-
Hay4YHOU VIH-
dbopmariuu,
coeprKamencs B
coobmienusasx CMU,
pecypcax
WNHurtepuera u
Hay4YHO-
MOMYJISIPHBIX
CTaThsX,
OCO3HAHHOTO
OnpeAeICHUs
COOCTBEHHOI
MTO3HINHT 110
OTHOIIICHUIO K 00-
CYX/1a€MbIM B

oO1ecTBe

npoOsemMaM HayKu;

3HAaTh:;

310CHOBHBIE HAYKH O
PUPOAE, UX OOLUTHOCTD
U OTJINYUS;

. OCBOCHHE 3HAHUU O
COBPEMEHHOU
€CTECTBEHHO-HAYYHON
KapTUHE MHpPA U METOAAX
€CTECTBCHHBIX HAyK; 3Ha-
HamboJee

KOMCTBO C

Ba>XHbBIMHU nacamMun n

YcTHBIN O1poc,
MMMCEMEHHBIC OTBETHI HA
BOITPOCHI, MOJITOTOBKA
pedeparos,
JOKJIa7I0B,COOOIIEHUMM, Tpe
3CHTAIIMI, TECTUPOBAHUE,
3auer




JTOCTYDKCHUSMHA
€CTECTBO3HAHMS,
OKa3aBIINMH

ONpENEIAIONIee BIUSHUEC
Ha HaIllW TPEeACTaBICHUS O
Ha

pupoze, pa3BUTHE

TEXHUKH U TEXHOJIOTHUH;

32.ecTeCTBEHHOHAY
YHBIA METO/ O3HAHUS
U €r0 COCTaBJISIOIINE,
SJIMHCTBO 3aKOHOB
MIPUPOJIBI BO
Bcenennoi;

. pa3BUTHE
HUHTCIICKTY JIbHBIX,
TBOPYECKHUX Croco0-

HOCTEM U KPUTHUUYECKOIO
MBIUIECHUS B XoJe
IIPOBEJEHUs IPOCTEHUIINX
UCCIICJOBAHUM,  aHaIu3a
ABJICHUM, BOCIPUATHS U
MHTEpIIpETaluu
€CTECTBEHHO-HAYYHOU

uH(popmaIuy;

YCcTHBIN onpoc,
MUCbMEHHBIE OTBETHI Ha
BOIIPOCBHI, MOJArOTOBKA
pedepatos,
JIOKJIaJI0B,COOOIICHUITH, TTpe
3€HTalWi, TECTUPOBAHME,
3a4yer

33 B3aMMOCBSI3b MEXIY
Hay4YHBIMU
OTKPBITUSIMU U
Pa3BUTHEM TEXHUKH U
TEXHOJIOTUH;

BKJIaJ] BEJIUKHUX YUEHBIX
B (hopMUpOBaHHE
COBPEMEHHOU
€CTECTBEHHOHAYYHOU
KapTUHBI

. IIEHHOCTHBIN B3I
Ha MUP M MECTO 4eJoBeKa
B HeM (YEJIOBEK — 4YacTh

MIPUPOJIBI);

YcTHBIN ompoc,
NUCbMEHHBIE OTBETHI HA
BOIIPOCHI, MOArOTOBKA
pedepatos,
JIOKJIaJI0B,COOOIICHUIH, TTpe
3€HTAlU, TECTUPOBAHKE,
3a4er

3. OueHka ocBOCHUA YUeOHOM IMCIUTIUHBI:

3.1. ®opMBI U METOBI OLICHUBAHUS




[IpenMeToM OLIEHKH CITy>KaT YMEHHUs U 3HaHus, TpeaycMmoTrpennbie I'OC

10 AUCHUITIINHC «OCHOBBI €CTECTBEHHO HaY4YHOI'O IIO3HAHUA MHUPaA»,

HaIpaBJICHHbIE HA (POPMHUPOBAHUE

o01UX 1 MPOoPheCCUOHATIBHBIX KOMITETEHITUH.

Ta6muna 2.2 KOHTPOJIb U OCBOEHUE YUEBHOU JJUCLIUTIMHEI 110

TEMAM (PA3JIEJIAM)
@opMbI U METOJIbI KOHTPOJIS
Oneme Tekymmii KOHTPOJIb PyGexusbrit koHTposb | [IpoMexxyTouHas
HT aTTeCcTalus
35%6}10 dopma ITpoepsie | ®opma | IIposeps | Popma | IIposepsie
1 KOHTPOJIS MbI€ KOHTPOJISL | eMble KOHTPO | MbIE€
AMCHHAIL OK,V,3 OK,V,3 |na OK,V,3
JIUHBI
Pasmen | VCTHBIU VCTHHI | V1, V2, V1, V2,
1. OIIPOC, 1 31,32, V3, V4
Cospe | I[IMCBMEHH OIIPOC, | 33, 31,32,
meHHoe | bBIE OTBETDI I[TMCbM | OK 3, 33, 34, 35
ectectB | HA EHHBIE | OK7 OK 3, OK
enHo- | BOITPOCBI, OTBET 7
HayyHo | [IOJAT'OTOB bl HA
e KA BOIIPO
3Hanue | PEOEPATOB CBhI,
0 Mupe |, [HoA1ro
(mpupo | JOKJIAOB, TOBKA
ma— | COOBIIEHM PE®EPA
Hayka | U, TOB,
— [MPE3EHTAL] JOKJIA
genose | U, J1OB,
K) TECTHUPOBA COOBII]
HH, EHU,

I[TPE3EH

TALIIN,

TECTHUP

OBAHN,
Tema | YCTHBIN V1,¥2, | YCTHBI
1.Cpy | OITPOC, 31,32, "
krypa |I[IMCBbMEHH |33, OITPOC,
ectectB | bBIE OTBETHI | OK 3, OK | IIMCBbM
eHHo- | HA 7 EHHBIE
HayuHo | BOITPOCBI, OTBET




o [IOJAIOTOB bl HA
3Hanug | KA BOIIPO
: PEDOEPATOB Chl,
MHOI00 |, I[IOJII'O
opazue | JOKJIAJIOB, TOBKA
enuncr | COOBIIEHU PED®EPA
Ba. I, TOB,
[IPESEHTAL] JIOKJIA
Uu, JIOB,
TECTHUPOBA COOBIII
HU, EHUM,
[IPE3EH
TALIUN,
TECTUP
OBAHU,
3a4cCT
Tema | YCTHBIN V1,V2, | YCTHBHI
2. OITPOC, 31,32, "
Crpykt | [IMCBMEHH | 33, OITPOC,
ypBI bIE OTBETHI | OK 3, OK | [IMChbM
mupa | HA 7 EHHBIE
npupox | BOIIPOCHI, OTBET
BI: [IOJAIOTOB bl HA
equacT | KA BOIIPO
BO PEDOEPATOB Chl,
MHOTI00 |, I[IOJII'O
opazus. | HOKJIAJIOB, TOBKA
COOBIIEHUA PE®EPA
", TOB,
[IPE3EHTALL JIOKJIA
Ui, JIOB,
TECTHUPOBA COOBIII
HU, EHUM,
[IPE3EH
TALIUN,
TECTHUP
OBAHU,
3a4cCT
Tema | YCTHBIN VCTHBI | V1, V2, |Dk3ame | Y1, V2,
3. Or | OIIPOC, " 31,32, |H V3, V4
crpykr | IMCbMEHH OIIPOC, | 33, 31,32,
ypbl k | BIE OTBETHI [IUCHM | OK 3, 33, 34, 35
cBoiict | HA EHHBIE | OK 7 OK 3, OK
BaM BOITPOCHI, OTBET 7
[IOJITOTOB bl HA




KA BOIIPO
PE®EPATOB Chl,
, j§(0)1IN0)
JIOKJIAJIOB, TOBKA
COOBIIEHU PED®EPA
", TOB,
[IPE3EHTALL JIOKJIA
Ui, hi(e):3
TECTHUPOBA COOBIII
HU, EHNU,
[TPE3EH
TALIUN,
TECTUP
OBAHU,
3a4€CT
Tema | VYCTHBIN V1,¥2, | VCTHBI
4. OITPOC, 31,32, "
Mpupo | IMCBMEHH | 33, OITPOC,
na B bIE OTBETHI | OK 11 [MNCHbM
aBuxke | HA EHHBIE
Hun, | BOITPOCHI, OTBET
asmke | [IOAI'OTOB bl HA
HHE B KA BOITPO
npupo | PEOEPATOB ChI,
ae. , I[oAro
JIOKJIAJIOB, TOBKA
COOBIIEHU PE®EPA
", TOB,
[IPE3EHTALL JIOKJIA
U, JIOB,
TECTHUPOBA COOBII]
HU, EHNU,
[TPE3EH
TALIUN,
TECTUP
OBAHU,
3a4CT
Tema |YCTHBIN VCTHBI | V1,V2, |Dx3zame | VY1, VY2,
5. OITPOC, " 31,32, | V3, V4
Jsosmo | [IMCbMEHH OITPOC, |33, 31,32,
muonn | bIE OTBETHI [TMCHhM | OK 3, 33, 34, 35
ast HA EHHBIE | OK 7 OK 3, OK
kaptu | BOITPOCHI, OTBET 7
Ha [IOArOTOB bl HA
mupa. | KA BOIIPO




PEDEPATOB Chl,
, 18(0)IIN6)
JIOKJIAJIOB, TOBKA
COOBIIEHUA PEDOEPA
", TOB,
[IPE3EHTALL JIOKJIA
U, JIOB,
TECTUPOBA COOBII]
HU, EHUN,
[IPE3EH
TALIUN,
TECTUP
OBAHU,
3a4CT
5’ asjel | yCTHBIN V1,¥2, | YCTHbI
Ecrect | OITPOC, 31,32, "
SEHHBL | MTICBMEHH | 33, OIIPOC,
Hayku | bIE OTBETBI | OK 3, OK | [ICEM
paseut | HA 7 EHHBIE
ne BOITPOCBHI, OTBET
TeXHH | TJOJITOTOB bl HA
KHu KA BOITPO
TexHoXl | pEQEPATOB Chl,
orum , HOI[FO
JIOKJIAJIOB, TOBKA
COOBIIEHUA PEDEPA
", TOB,
[IPE3EHTAL JIOKJIA
15058 JIOB,
TECTUPOBA COOBII]
HU, EHUN,
[IPE3EH
TALIUN,
TECTUP
OBAHU,
3a4€CT
Tema | YCTHBIN YCTHBI
6. OIIPOC, u
PasBUT | 111 CLMEHH OITPOC,
TexHor | bIE OTBETbI [IUChbM
mnena | HA EHHBIE
msaun | BOIPOCBL, OTBET
. IOArOTOB bl HA
KA BOITPO
PE®EPATOB Chl,




TIO/ITO

JIOKJIAJIOB, TOBKA
COOBIIEHU PE®EPA
", TOB,
[IPE3EHTALI JIOKJIA
Ui, JIOB,
TECTUPOBA COOBII]
HU, EHWH,
[IPE3EH
TALIUN,
TECTUP
OBAHH,
fema | yCTHBIN VCTHBI
B3aum | OITPOC, "
OACHCT | MUCHMEHH OITPOC,
HayKki | bIE OTBETBI [ICHM
texun | HA EHHBIE
KH. BOIIPOCHI, OTBET
[IOJrOTOB bl HA
KA BOIIPO
PE®EPATOB ChI,
: TIOArO
JIOKJIAJIOB, TOBKA
COOBIIEHU PE®EPA
", TOB,
[IPE3EHTALI JIOKJIA
nn, JIOB,
TECTHUPOBA COOBII]
HU, EHUM,
[IPE3EH
TALIMH,
TECTUP
OBAHH,
$M4 | YCTHBIN VCTHBI
Ecrecr | OITPOC, n
pOHal | TUCHMEHH OITPOC,
e bIE OTBETBI [ICHM
mennpr | HA EHHBIE
X xiioy | BOTIPOCBL, OTBET
ormii. | IHOJATOTOB bl HA
KA BOIIPO
PE®EPATOB ChI,
: TIOArO
JIOKJIAJIOB, TOBKA
COOBIIEHU PE®EPA




]

", TOB,
[IPE3EHTALI JIOKJIA
un, JIOB,
TECTUPOBA COOBII]
HU, EHNU,
[IPE3EH
TALIMH,
TECTUP
OBAHM,
9115@43 VCTHBIN VCTHBI
tBenn | OITPOC, 141
g{fym [MMCLMEHH OIIPOC,
u bIE OTBETBI [TUCHEM
HeoBe | HA EHHBIE
(npupo | BOTTPOCEI, OTBET
a1a— | [IOIOTOB bl HA
HayRa | ka BOIIPO
TeXHH | PEQEPATOB Chbl,
oodmec |, 1oAro
8o — | JOKJIAJIOB, TOBKA
K) COOBILEHN PE®EPA
", TOB,
[IPE3EHTALI JIOKJIA
Un, JIOB,
TECTUPOBA COOBII]
HU, EHNU,
[IPE3EH
TALIMH,
TECTUP
OBAHU,
}gﬁgm VCTHBIN VCTHBI
crBenH | OITPOC, u
gl;ym [MMCHMEHH OIIPOC,
u bIE OTBETBI [IUCHM
;lllg)gﬁﬂe HA EHHBIE
3710pOB BOITPOCEHI, OTBET
bl pe | JOATOTOB bl HA
Ka. KA BOITIPO
PED®EPATOB Chbl,
, [IOJIIO
JIOKJIAJIOB, TOBKA
COOBILEHUA PE®EPA
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3.2. TunoBble 3a1aHus JJIs1 OLIEHKU OCBOCHUSI YUECOHOU JUCITUTUTHBI

l'[epequL BOIIPOCOB I10 TCMaM.

TEMA 1.CTpyKTypa ecTeCTBEHHO-HAy4YHOI'0 3HAHUS: MHOI000pa3ue
eIMHCTBA.

B yem cocToaT 0COOEHHOCTH ecTecTBO3HaHUA? YeM oTiandaeTcss HayyHOe 3HaHUe
OT IpPYTUX BUAOB 3HAHUA?

Yro usyuaet ecrecTBO3HaHUE? MOXKHO 1M 00BSICHUTH IPUPOY CPEACTBAMU
onHOM Hayku? KakoBa posib MaTEMaTHUKU B €CTECTBEHHO-HAYYHOM MO3HAHUU?

Kak oTpaxator Mup Hayka U ucKyccTBO? Hy>XHbI 1 TyMaHUTapUIO €CTECTBEHHO-



Hay4Hble 3HaHus? HykHa 11 Hayke Mopaib?

Actponorus — 31o Hayka? OTBEYaeT JIM aCTPOJIOTUSI KPUTEPUSIM HAYUYHOTO
3HAHUS?

Yro 3HauuT ymeTh HabmonaTs? HabmroeHue u SKCepuMeHT B y4eOHOM |
Hay4yHOM Mo3HaHuM. YeM oTimvaeTcsi HaOIoIeHne oT skcnepumenTta? Urto
O3HA4aeT 3MepUTh? MOXKHO T U3MEPUTH HEU3MEPUMOE?

Kak npaBunbHO nipoBecT Habmoienrne? Kak HayunuThes BBIIBUTATh TUIIOTE3bI?

Mo:xHO i HabJI01aTh 32 MPUPOION, HE BHOCS UCKAKEHUHN B MPOIECCHI,
MPOUCXOIAIINE B HEN? BHOCUM JIM MBI HCKaKE€HUSI B TPUPOJIHBIE TTPOIIECCHI PH
MU3MEPEHUSAX PA3IMYHBIX BEJIMYUH TIPH MOMOIIH pruOopoB? CyIIeCTBYIOT JIH
MPUHIUNHATbHBIE OTPAHUYEHUS HA BO3MOXXHOCTb MMPOU3BOIUTH U3MEPECHMUS,
OKa3bIBasi MPEHEOPEKUMO MaJIO€ BIUSHUE HA MPUPOHBIE TPOLIECCHI?

ConepKuT 1M KaXKas KJIeTKa opranuzMa nHhopmaly o0 opranu3Me B 11e710M?
3aBUCHUT JI1 CKOPOCTh CBETA OT CKOPOCTU MCTOYHHUKA, U3TYyYAIOIIETO CBET, U OT
CKOpPOCTH IPUEMHHUKA, perucTpupyromero ceer? Kak pacnpeneneHsl
MOJIOKUTEIbHBINA U OTPUIIATEIbHBIN 3apsJibl B aTOMe?

Urto takoe meToa? UeM pa3inyaroTCs aHAJIU3 U CUHTE3, UHAYKIUA U IeTyKIHs?

Kaxk mpaBuiibHO MPOBECTH aHAINU3 U KJIacCU(PUKAINIO JaHHBIX? 3aUeM HYKHbI
rpaduku U AuarpaMmmal?

Uto Takoe mojaenupoBanre? UTo MOHUMAIOT MOJI TEOPETUUECKUM
MozenupoBanueM? Kak cooTHOCSTCS Mexay cOO0M TEOpETUYECKUE MOJIENH U
€CTECTBEHHO-HAYYHbIE 3AKOHBI?

KaxoBa poib XpucTuanckoi Tpaauiuu B popMUpoBaHuU Hayku B EBporie B
Havasie HoBoro Bpemenu? OTHOIIEHNE K TTO3HAHUIO TTPUPOJIBI B BOCTOYHO- U
3armaIHOXPUCTUAHCKON TpaauIusax. [louemy HEOOX0UM AUAIIOT MEXKTy HAYKOU U
penuruei?

CylIeCcTBYIOT 1M TPAAULIMKU B HAYKE U KaKOBa UX poib? UTo Takoe HayuHast
peBoroIHs?

UTto Takoe TMIMOTEeTUKO-ACAYKTUBHBIA METO/T TTO3HaHUs npupoabl? Kak

IMOCTPOUTHb HAYYHOC I/ICCJ'IeI[OBaHI/IC? KakoBa CCroaHsA poJjib MaTCMATHUKH U



TEOPETUYECKUX MOJIENIEN B HayKe?
TEMA 2.CTpyKTypbl MHPa IPUPOABI: €IMHCTBO MHOT000pa3usl.

UYro nonnmarot nox Beenennoii? Uto Takoe MEKPOMUP, MAKpOMUP U METAMHUP U
KAaKOBBI UX MacITaObl? YeM orpaHWYEeHbl HAIM BO3MOXHOCTH IPU U3YUYEHUHU
00JBIIMX MAcIITA0OB MEraMHpa U MelbYalllinX MaciTaboB MUKpoMupa?

Yo Takoe paspemenue riaza? Kakos npuHIMN AEUCTBUSI MUKPOCKONA U
Teneckona?

Urto Takoe KOPIMyCKYJSPHBIM U KOHTUHYaJIbHBIN MOAXObI K ONMKUCAHUIO
Pa3IMYHBIX OOBEKTOB MPHUPOAbI? UTO Takoe moJie B MIMPOKOM CMbIciie ciioBa? Jlis
OINHCaHUs KaKUX O0OBEKTOB MPUMEHSIOT NOHATHE NoJis1? Kak HaryisgIHO MOXKHO
n300pa3uTh noiie?

Kak onucars rpaBUTalliOHHOE B3aUMOEHCTBUE TPU IIOMOIIN IPaBUTALUOHHOTO
nons? Kak onucarp dJIEKTpUYECKOE B3aUMOACHCTBHE MPH MIOMOIIU
ANEKTpUYEcKOoro noiisa? [louemy anekTpruueckoe 1 MarHUTHOE B3aUMOJEHCTBUS
MOKHO paccMaTpUBaTh Kak JIB€ COCTABJISAIOIINE €UHOTO 3JIEKTPOMArHUTHOIO
B3aUMOJIEUCTBUS?

Yro takoe pyHAaMEHTaIbHbIE B3aUMOACUCTBUA U (DyHIaMEHTaIbHbIE MO ?
[ToueMy QyHIaMEHTANBHBIE [T0JI1 MOKHO CUMTATh OJHON U3 COCTABIISIOLINX
Marepuun?

Kak B3anMoIeliCTBYIOT 10OJI€ U BelecTBO? UeM ornpeaensercs UBET BEIECTB?
Kakoli BenmnurnHON XapakTepru3yeTcsl SHEPTHS BOIHBI? UTO Takoe CIIEKTPHI
BeecTB? Kakue ObiBatoT ciekTpel? UTO JaeT ucciiefoBaHUE CIEKTPOB BEUIECTB?
Yro Takoe TemioBoe uinydenue? Yto takoe abconnoTHO yepHoe Tenno? Kakumu
0COOEHHOCTSIMU 00J1a/1al0T CHEKTPhI TEIJIOBOTO U3ITyUYEHUs?

Kak Ha omnbITe fOKa3aTh HEMPEPHIBHBIN (BOJIHOBOI) XxapakTep cBeta? Kakas uues
II0JIO’)KEHA B OCHOBY 3KCIIEPUMEHTA IO U3MEPEHUIO 3aps/ia IEKTpOoHa?

Kakue onbITHBIE TaHHBIE IPUBENH K TUIIOTE3€ O JUCKPETHBIX CBOMCTBAX MO ?
YTo Takoe KBaHT 3JEKTPOMArHUTHOIO n3irydeHus? Kakue napamerpsl
XapaKkTepu3yroT (OTOH KaK BOJIHY U KakK yacTuily? B yem 3akiitodaroTcs

KOPITYCKYJIIPHBIE CBOMCTBA JJIEKTPOMArHUTHOTO IO ?



Uto Takoe miaHeTapHas MOJIeJIb aTOMa U B UeM €€ HelocTaTok? B ueM cyTh
Mozenu aroMa bopa? B yeM 3akirouaeTcsi TUIIOTE3a O BOJHOBBIX CBOMCTBaX
yactull? Kakue npeackazanus AaeT 3Ta TUIoTe3a 0 CBOMCTBAX MUKpoMupa?

[Ipu KakuX yCIOBUSX NPOSIBISIOTCS BOJHOBBIE CBOMCTBA YACTHUI] BEILIECTBA U
yactull oJisi? [Ipu kakux yClIoBUSIX NPOSIBISIOTCS KOPITYCKYJISIPHBIE CBOMCTBA
YaCTHI[ BEIIECTBA U YaCTHII ITOJIA?

Yto Takoe CUIbHOE B3aMMOJIENCTBHE U KaKOBEI ero cBorcTBa? Urto Takoe ciradboe
B3aMMO/JICHCTBUE U KAKOBHI ero cBorcTBa? Kakyto posib urparot

byHIaMEHTAIbHBIE B3aUMOICUCTBHS B CYIIECTBOBAHUH JKU3HU?

KaxkoBbl ocobenHocTH MukpoMupa? KakoBa CTpyKTypa aTOMOB M MOJIEKYJI U
MIPUPO/Ia CBSI3M aTOMOB B MoJieKyse? KakoBa cTpykTypa aTOMHOTO sJipa U
IpPUPOJIa CBSI3U HYKJIOHOB B sifjpe? Kakue 4yacTulbl B HACTOAILIEE BPEMSI CUUTAIOT

byHIaMEHTAIbHBIMHU COCTABIIAIOIIUMU MaTepun?

KaxkoBa nepapxus 00bexkToB Bo Beenennoii? Kakas cuia «mpaBuT MUpaMu» U
3acTaBIIsIeT HEOECHBIE OOBEKTHI KPY>KUTHCS BOKPYT IeHTpa Macc? B ueM eauHCTBO
Meramupa?

[ToueMy ABMMX)EHUE PIEKTPOHA B TUIAHETAPHOU MOJIENIM aTOMa BOJIOPO/Jia
AKBUBAJICHTHO JIBH>KEHUIO 3eMiid BOKpYT ComnHua? KakoBbl 3HaUEHUS OCHOBHBIX
(duznyeckux BeJMUMH B cucteme 3emiis — CoJiHIle U B aToOMe Bogopoaa? 3aKoH
BCEMUpPHOTO TsAroTeHus. [Inanerapuas mojenb atoma.

Kak M0HO onpesieIuTh MOHATUE «CKU3HBY? UTO Takoe nepapXUueCKue YpOBHU
opraHuzanuu xuBo matepuu? CKOJIbKO ypOBHEH OpraHu3aIliy >KUBOTO U KaKOBBI
KpuTepuu ux Boiaenenus? [loueMy HE0OX0IMMO OCO3HABATH UEPAPXUIHOCTD U

CUCTEMHYIO OpraHU3alUI0 TPUPOIbI?

Kakue xuMudeckue 371€MEeHThI BXOAT B COCTaB KUBOM KieTkU? Kakyro poJib
urparoT caxapa u munusl? Kak yctpoeHsl OeiIKky U Kak X MOJIEKYJIbI
MPUOOPETAIOT ONPEACIICHHYIO TPOCTPAHCTBEHHYIO hopmy? UTo Takoe pepMeHTHI
M KaK OHH pacrno3HaroT cBou cyoctpatei? Kakoe ctpoenne nmeroT mosekyinsl PHK

u IHK? Kakue ocobennoctu mosexysnbl JIHK mo3BossitoT eit urpars poib



HOCUTEJS] TEHETUUECKON HHpopMauu?

Kakue nzmeHeHus: mpoucxoaT ¢ MOJIeKyJ10i Oenka npu aeHarypaiuu? Kak
paborarot Gpepmentsl? Kak permuuupyercs JJHK?

Kak 1o pa3Butue npecTaBieHui 0 KJIETOYHOM CTPOSHUH JKUBBIX OPTaHU3MOB?
KakoBbl 0CHOBHBIE KOMIIOHEHTHI KJeTku? Kak ycTpoeHsl kKieTouHbie MeMOpaHbl?
Kak BemectBa nonagarot B kieTky? KakoBa cTpykTypa kietouHoro sijpa? Kak
KJIETKU AEJSTCS?

YeMm pa3ziuyaroT KJIETKH >KMBOTHBIX U KJIETKHU pacTeHuii? KakoBbl ocobeHHOCTH
opraHu3anuu U QyHKIIMOHUPOBAHUS OJTHOKIIETOYHBIX 3YKAPUOT U KJIETOK B
COCTaBE€ MHOTOKJIETOYHOr0 opranu3Ma? Kak yctpoeHsl KiIeTku npokapuot? Uro
MPEACTABIAIOT COOOU BUPYCHI?

KaxoBsl ocHOBHBIE pu3HaKy nonyJssinuii? Kak pacnpenenstores ocobu B
nonyisiuuu? Kakue napameTpbl onpeaensitoT YMCIeHHOCTh nomysiuuu? Yto Takoe
KpuBble BbDKMBaHUsA? Kakue (pakTophl BIUAIOT HA U3MEHEHUE XapaKTEPUCTHK
OIS ?

N3 kaknX OCHOBHBIX KOMIIOHEHTOB COCTOSIT 3KOcHCcTeMbI? UTo Takoe
Tpoduueckue nenu u Tpopudeckue cetu? Kakopa Tpoduyeckas CTpyKTypa

YKOCUCTEMBI?

Kakue dakTopsl o6ecnieunBaroT 11eJI0CTHOCTh Orocdephl Kak rio0aabHOM
ADKOCHUCTEMBI?

B ueM cMmbIci 3akoHa coxpaHeHus 3Hepruu? Kakue BUbl SHEPTUH CYIIECTBYIOT?
B uem cmbici 3akoHa coxpaHeHusa uMmnylibca? UTo Takoe MOMEHT umiybca? Kak
MPOSIBIISIETCS] 3AKOH COXPAHEHUsI MOMEHTAa UMITyJIbca?

Kak sneprus 3anacaercs B kietke? Uro Takoe metabonuszm? B uem cyTh
IPOLIECCOB TJIMKOJIN3a, OPOKEHHUs U KIIeTOUHOro Jabixanusa? Kakue mpoiecco
MIPOXOJAT Ha CBETOBOM U TEMHOBOM (pazax ¢orocuHTe3a? Kak cBsizaHbI MpOLECCHI
HHEPreTUYECKOTO U IIacTuueckoro ooMena? Yro mpenacrasiser coooi
XEMOCHUHTE3?

Kakumu cBoiicTBaMH CUMMETPUU 00JIaJat0T IPOCTPAHCTBO U BPEMS U UTO

cleayeT U3 3TUX cBOMCTB? UTo Takoe HapyllIeHHAas CHMMETPHS M KaK OHa



MIPOSIBIISICTCS?

Kak nposiBnissercst cuMmmMmeTpusi B Ipou3BeieHUsAX uckyccrpa? Kakoe 3HaueHue B
HCKYyCCTBE UMeeT cumMeTpus? Kakue HaydHble BRIBOIBI MOXKHO CHENATh Ha
OCHOBE CUMMETPUH?

Urto takoe matepusi? B uem nposiBisieTcs MaTepraibHOE €IMHCTBO MUpa?
MoxHO Ji1, U3y4asi COCTaB U JBUKEHUE KOCMUUYECKUX TEJI, BOCCTAHOBUTH KapTUHY

OBOJIIOIIMH cucTeMbl? B yem oTiim4ue >KUBOr0 OT HEXKHUBOTO?

TEMA 3.0T1 cTpyKTYpBI K CBOiiCTBaM.

Kak npeBHerpedeckas «Hayka o Mpupojie» o0bsICHsIa cBoicTBa Ten? B uem
OTJIMYME ATOMUCTUYECKOTO U JIEMEHTAPUCTCKOI0 MOJIXOJI0B K OOBSICHEHUIO
ABJIEHUM IPpUpPoIbl? KakoBbI CONMOKYIBTYPHBIE IPEIITOCHUIKA
JPEBHETPEYECKOTONTPUPOAO3HAHUSA ?

[Touemy B XVI-XVII BB. aTOMHUCTHYECKME NIPEACTABICHUS [10JyYarOT IIIUPOKOE
pacrpocTtpanenue? B uem otimune KopiycKyJisspHou Teopuu P. bouis ot
IPEeAIECTBYOIUX TEOPUM Ir'eHe3rca CBOMCTB BenlecTB? YTo HOBOIO BHEC B
«KopnyckyJIsipHyto ¢uinocodputo» U. Heroton?

B uem cyth xummnueckoit pesomonnu X VIII B.? Kak nosnusiyia xumuueckas

PCBOJIIOOUS HAd IIOHUMAHUC I'CHEC3HCAa CBOMCTB BGHICCTB?

Yem oTimuaercs atomHas teopus /. JlanbToHa OT MpeAIIeCTBYIOMUX €1
BapUaHTOB aTOMUCTUKU? Kakoe BIMsSHUE HA TTOCIEAYIOIIEE Pa3BUTHE
€CTECTBO3HAHUA OKa3anu padoThl JlambToHa? UTO HOBOTO BHEC]IA AaTOMUCTHKA
JlanpTOHA B TIOHUMAaHKUE T€HE3UCa CBOMCTB BEIIECTB?

B 4yeM cocTOUT CYIIHOCTh KJIACCHYECKOTO0 aTOMHO-MOJIEKYJISIpHOTO yueHus? Ha
KaKWe 3aKOHbI U TIpeACTaBleHUs] GU3UKH U XUMUU OHO onupaerca? [louemy

HAay49HOC COO6H1€CTBO HCCKOJIBKO I[GCfITI/IJIeTI/Iﬁ HC IIpU3HaBaJIO 3aKOH ABOF&,Z[pO?

KaKYIO POJIb KJIaCCI/IQ)I/IKaHI/II/I " TUITIOJIOTHUU UTPAIOT B CCTCCTBCHHO-HAYYHBIX

I/ICCJ]GJIOBaHI/ISIX? Yem KJ'IaCCI/I(i)I/IKaIII/IH XUMHUUYCCKUX DJICMCHTOB, IIPCACTABIICHHA



B [lepuonmueckont cucreme anemenToB /. . MeneneeBa, oTiamyaercst OT APYrux

€CTECTBEHHO-HAYYHBIX KJaccupurauii?

HO“IGMY OJHH BCIICCTBA OTIIMYAIOTCA 110 CBOUM CI)HSH‘-I@CKI/IM H XUMHWYCCKHUM

cBoiicTBaM OT Jipyrux? Kakue ¢pakTopsl onpeestoT CBOMCTBA BEIIECTB?

Kak Ounonornyeckast kKjaccupUKaus IOMOTaeT 0CO3HATh B3aUMO3aBUCUMOCTb
COCTaBa, CTPYKTYpHI U cBOMCTB? UTo Takoe OuHapHas HoMeHki1atypa? Kak
10JIb30BaThCs onpeaenuresieM? KakuMu coBpeMEHHBIMU METOJIAMU ONIEPUPYET
CUCTEMaTHKA?

Kak pa3BuBasivch npeacTaBieHus o Kiaccupukauuu xuBbix cyniectB? C yem

CBA3aH IICPCCMOTP B3ITIAJA0B HA CUCTEMY HAPCTB KUBbIX OpFaHI/I3MOB?

Urto npencrasisieT coOoi renernueckuit koa? Kak undopmarius o 6enke
cuntbiBaetcsa ¢ [JHK? Kak sta undopmarus tpancnupyercs B BUe
MOCJIEIOBATEIbHOCTH AMUHOKHCIIOT B OeJKe?

MoxeT 11 n300pa3uTesIbHOE UCKYCCTBO 00OTaTUTh HAIIIM MPEICTABICHUS U
B3aMMOCBSI3U COCTaBa, CTPYKTYPBI U CBOMCTB 00bekTOB? Kakue HOBbIE,
HEOKUJaHHBIE aCIEKThI ATON MPOOJIeMbl OTKPHLUIO BaM UCKYCcCcTBO? CrIocOOHO Jn

HCKYCCTBO IIOMOYb HAayK€ BOCCO3aTh MHOTOMEPHYIO KapTUHY MHUpa?
TEMA 4. IIpupoaa B ABH:KEHUH, IBHKeHHE B IIPUPOIeE.

Uto Takoe MexaHndeckoe aBuxkeHue? UTo o3HauyaeT OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMAKEHHS? KakuMu XapakTepucTUKaMU ONMKUCHIBAETCS
MeXaHu4ecKoe JABrkeHue? UTo sSBIsIETCS NPUYMHON MEXaHUYECKOTO JIBUKEHUS? B
4yeM ke ObLT TTpaB «ynpsMbli ["anumeii»?

Kaxk noctpouts Tpackropuu neukeHus miaHeT CoJTHEUYHON CUCTEMBI B
TEOIEHTPUUECKON M TeIMOLICHTPUUYECKOM cucTteMax orcuera? [louemy rmiaHeThl Ha
HeOecHoM cepe onuckiBatoT neTio? OT 4ero 3aBUCUT YIIIOBOM pa3Mmep NeTian
manetbl? Kak KonepHuk oneHut oTHocUTeNbHBIE paccTostHust oT CoHua 10

IJTAHET?



Kakumu gaxTopamu onpenensiercst IBUKEHHE Te C TOUKH 3pEHUSI MEXaHUKH?
YTo Takoe COCTOSIHUE CUCTEMBI C TOYKH 3pEHUs MeXaHUKHU? YTo Takoe
neTepMUHA3M? B uem cmbIC JarmnacoBckoro aerepmuansma? Kak
CBSA3aHBLIAIUIACOBCKUI JETEPMHUHU3M U KU3Hb yesnoBeka? CripaBeyinBa Jiu

KOHIICTIIUS JIAMJIACOBCKOTO AETEPMUHU3MA C TOUYKH 3PEHUSI COBPEMEHHOM HAyKu?

Uro monumarot oy BonHamu? Kakue OpiBaroT BosHbI? I'ie B ipupoe
HaOmoAa0TCs BOJIHBI? YTO Takoe 3JIeKTpOMarHuTHbIe BOIHBI? Kak mposBisitoTcs

Ha OIIBITC 3JICKTPOMAIrHUTHBIC BOJIHBI PA3JIMYHBIX I[I/IaHa?)OHOB?

Kaxkue cBoiicTBa 0OHapy:xuBatoT BOJIHBI? Kakue cBONCTBA SIBISIOTCS OOIIMMU
IUTSA BOJIH Y YacTHIL?

Kakum ObiBaeT 3Byk? KakuMu mapameTpamMu XapakTepru3yeTcs: My3bIKaIbHBIN
3ByK? Kak cBsi3aHBI XapaKTEPUCTUKH 3BYyKa C TapaMeTpaMHU BOJIHBI?

Kakoli onbIT BBISIBUII IPOTUBOPEUHS C KIIACCHUECKUMH TpeicTaBieHussMu? Kakas
TEOPUS U3MEHUJIA HAIllK B3IJISIIBI HA IPOCTPAHCTBO, BpeMs U MaTeputo? Uto
03Ha4yaeT B3aMMOCBSI3b IPOCTPAHCTBA U BPEMEHU U KaK OHA MPOSBIISIETCS Ha
onbITe? UTO 03HAYAET BIMSHNE MAaTEPUAIbHBIX TEJl HAa IPOCTPAHCTBO U BpEMSI U B
KAKHUX OIbITaxX 3TO MPOSBISETCS?

Kaxkne nporneccsl MOTyT pOTEKATh B U30JIUPOBAHHON CHCTEME
CaMONPOMU3BOJILHO? 3aBUCHUT JIM U3MEHEHUE BHYTPEHHEW SHEPTUU CUCTEMBI OT
myTH (croco0a) ee nmepexojaa U3 OJHOTO COCTOSIHUSA B ipyroe? JloctaToyHo Jn
TOJIBKO 3aKOHA COXPAHEHUSI SHEPTUU AJIsS ONMCAHUSI BO3MOXKHBIX

CaMOITPOU3BOJIBHBIX ITPOLICCCOB B H30JIUPOBAHHBIX cucremax?

Yro Takoe HeoOpaTUMBbIE MPOIECCHl U KaK OHU CBSI3aHbI C ABUKECHUEM Teruia?
[Touemy nuHamMuyeckoe onuvcaHue (ONUcaHue, OCHOBAHHOE Ha 3aKOHAX JUHAMUKH)
HENPUMEHUMO JIJISl CHCTEMBI ¢ OOJIBIIIMM YUCIIOM YacTull? B ueM 3akimtouaercs
craTuctuueckoe onvcanue? Kak npu noMomu cTaTUCTUYECKOTO OMMCAHUS
00BsICHAETCS MPUPOJIa HEOOPATUMBIX MTPOLIECCOB?

UTo Takoe MEXaHU3M XUMUYECKOU peakiuu? UTo Takoe KUHETUYECKOE

YpPaBHEHHUE PEAKIIMU U B 4eM €ro cMbici? KakoB MeXaHU3M JEHCTBUS



karanusaropa? Uto Takoe UHTUOUTOPHI?

XVMMHUYECKHE PEAKIIMU IPOUCXOIAT MITHOBEHHO HJIU JKE C OIIPEIEIECHHOM
CKOPOCTBIO? SIBIIIETCS I CKOPOCTh XMMUYECKON PEAKIIMN HEKOW MOCTOSHHOU
BEJIMYMHOM, WJIH 7K€ OHA 3aBHCHUT OT IPHUPObI PEarupyroniux BemecTs? 3aBUCUT
JIM CKOPOCTh XMMHUYECKON peakIMy OT KOHLUEHTPAIMU pearupyomnux BeuecTB?
OnpenenstoT 11 CKOPOCTh XUMUYECKON peakuu Kakue-1noo pyrue (GakTopsl (K
npuMepy, Temnepartypa)? Moxer iau 1o0aBiIeHHE B pEaKIMOHHYIO CMECh KaKOIo-
100 BEIECTBA, HE PACXOAYIOIIETOCS B IPOLIECCE PEaKlUU, MOBIUAThH Ha €€

CKOpPOCTB?

Kakoil MexaHu3M JIE)KUT B OCHOBE JBHXKEHUS )KMBBIX Opranu3mMoB? Kak
JENCTBYIOT Oronornyeckue MoTopbl? Kak pabotaroT mbiiibl? KakoB MexaHusm

ABMOKCHHUS OTACIBHBIX KJICTOK M OJHOKJICTOYHBIX OpFaHI/IBMOB?

MoryT 11 0AHU XUMUYECKHE 3JIEMEHTHI MPEBpAIATHCS B Ipyrue? KakoBsl
0COOEHHOCTH TpoIlecca pauoakTUBHOIO pacnaga? Kak nmpoucxoasT sigepHbie

peaxkiumn?

Kak B3anmocBsizanbl Mexay co00i pa3iaudHbie (OpMbl U BUbI IBUKEHUS?
KakoBa CBs3b pa3IMyYHbIX BUIOB JBWKEHUA U sHeprun? Kakue nBuxeHus

PUBOJAT K 00pa30BaHUIO HOBBIX CTPYKTYp?

Mo:xeT 1 n300pa3uTesIbHOE HCKYCCTBO, KOTOPOE CTATHYHO 10 CBOCH MPUPOJIE,
pPacCHIMPUTh HAIIK MPEJCTABICHHS O IBM)KEHUH, TTIOMOYb Y3HATh O PA3IUYHBIX €T0
BHJIaX, TTOKA3aTh JIBXKECHUE PeaibHOE, BUIUMOE U JBUKEHHE HEBUJIUMOE?

TEMA 5. DBoJIIOIMOHHASI KAPTUHA MHpa.

Kaxkue mporieccbl B MakpoMupe SIBISIFOTCS HeoOpaTuMbIMu? UTO XapaKkTepHO s
moI00HBIX TIporieccoB? YUTo Ha3bIBaIOT camoopranu3anueii? Kak nposisusercs

CaMOOpraHM3alus B Ipupoe?

Kakumu xapakTepHbIMUA CBOMCTBAMH 00JIaJIal0T CUCTEMBI, CIOCOOHBIE K

camooprannzannn? KakoB MexaHW3M CaMOOPTraHU3alnuu?



Kak Ha ombiTe yOeuThCsl B BO3SMOXKHOCTSX Ou(ypKaiuii mpu pa3BUTHUN CIOKHBIX
cucrteM Bo BpemeHn? Kakasi CUMMETpHs CIIOHTAHHO HapyIIaeTcs B 3TUX ONbITax?

KakoBbl ciocoObl CaMOBOCIIPOU3BEACHUS )KUBBIX OpraHu3MoB? B uem
3aKJIIOYAI0TCS MTPEUMYIIIECTBA MTOJIOBOTO pa3MHOKEeHUS riepen oecrionbiM? Kakue
(dbopMBbI OECTIONOTO U TTOJIOBOTO Pa3MHOXKEHHUS CymIecTBYIOT? Kak hopmupyroTcs

rameTbl? Kak 4yepenyroTcs MOKOJIEHNs B )KU3HEHHBIX UKJIaX?

Uto Takoe oHTOreHe3? KakoBbl OCHOBHBIE ATalbl UHANBUAYAJIBHOTO PA3BUTHUS U
ux ocodennoctu? Kak o0OpasyroTcs 3KTo-, 3HTO- ¥ Me3oaepma’? Kak

OCYHCCTBIACTCA PETYJIALINA OHTOTcHE3a?

Craunonapna yiu Beenennasa? C dyero Bce Hauanmoch? YTo MepBUYHO:
aJIeMEHTapHas yacTuia win arom? Kakumu cBoiictBamu 06magaet Gusndeckuii

BakyyM? Kakue HaOmoieH1s NOATBEPKAAIOT TUoTe3y bonbiioro B3psiBa?

Kaxk u xorga obpazoBanuck rajaktuku? Kakoil MexaHu3M OTBETCTBEH 3a
oOpa3oBaHue ranakTuk u 3Be31? Mosxer nu crath 3Be310i FOnurep? Kak
00pa3yroTcs IJIAHETHBIC CUCTEMBI?

Kak cBsizana macca, MOIITHOCTh U3JIy4YEHUs, 3B€3/1bl U BpeMs ee xku3Hu? Kakue
MPOIIECCHI MPOUCXOIIT B HEIPAX 3B€3/] M KAKOBA UX POJIb B ABOJIIOIIUU

Bcenennoii?

KaxkoBo ctpoenue 3emnu? [louemy Heapa 3emiin pazorpetsie U ioTHble? Kak
BO3HUKJIM Ha 3emuie ruapochepa u armocdepa?

Kak pasBuBasiich 3BoIOLMOHHBIE Hlen 10 JapBuna? B yem cocTouT CyTh
yuenus Y. Jlapeuna? Kakue cymecTByIOT JOKA3aTeIbCTBA SBOJTIOLNU KUBBIX

cymiectB? Kak nccieayroT 3BOOLMOHHBIN TTpouecc?

Kak npoucxonut Bua0o00pa3oBaHUE COrNIACHO CUHTETUUECKON TEOPUH
sBOIIOIMH? UTO TakOe MUKPO3BOJIIOLUSA U MAKpOIBOIIOLNA? KaKkoBbl OCHOBHBIE
HanpasieHus 3Bostonuu? Yto Takoe Ononornyeckuit mporpecc? Kakossl
COBPEMEHHBIE MPOOJIEMbI TEOPUHU IBOTIOLINH?

Kakue cymecTBytoT runotessl 0 MPOUCXO0KIACHUM KU3HU? KakoB BO3MOXKHBIN



CLEHAapU pa3BUTHUA KU3HU B paMkax KoHuenuu «mupa PHK»? Koraa nosiBunuce
IPOKAPUOTHI U 3YKapHuOThl? KakOBbI OCHOBHBIE ATAIlbl CTAHOBJIEHUS KJIETKU
YKapHuoT?

Kak 1o pa3BuTHe )KUBOTHBIX U PACTEHUM B pa3HbIE T€OJOTMYECKUE FIOXU?
KakoBbl ObUIM MPUYUHBI PacI[BETa U BRBIMUPAHUS PA3HBIX TPYIII KUBBIX
opranu3mMoB? Kak npoxonuia cMeHa orocdep B UCTOpUN 3eMIH?

Otkyna nouutn roMuHUABI? Kakyro pojib B 3BOJIIOIUMHU YEJIOBEKA CHITPAIIH
aBcTpasionutekn? Kakue pakTopbl chirpaiy BaKHYIO POJIb B HBOJIIOIUHU YeJIOBEKa?
KTto Ob11u mipsiMbIe TIPEAKY YeJIOBEKa pa3yMHOTO?

KakoBo MecTo Heanaepranblia B poJocioBHOM yenoBeka? Kak u rae nuia
ABOJIIOLIMS YesioBeKa pazyMHoro? [Touemy chopmMupoBaiuch packl uenoBeka?
KaxoBa poib KyJIbTYphI U COITMAIBHBIX (PaKTOPOB B IBOJIOIMH Y€IOBEKa?
Bo3MmoskHa 11 3BOJTIOLIMS] COBPEMEHHOT'O YeJloBeKa?

B ueM nmpuunHbl 3K00rMYEcKoro kpusuca? Uro takoe Hoochepa? B uem

npobsiemMa yCTOMYMBOTO pa3BUTHUS?



11 kaacc. Yacrs 1.
TEMA 6: PazBuTHe TeXHOr€HHON IUBUIU3ALMH.

Cy1liecTByeT i1 B3aUMOCBSI3b MEXKIY CO3/IaHHOMN YEeJIOBEKOM UCKYCCTBEHHOM
cpenoii u TexHuKoi? KakoBbl 0COOCHHOCTH TEXHUKHU KaK BUAA JACSITEILHOCTH
yesioBeka? Kakue pakTopsl onpeestoT pa3BUTHE TEXHUKH.

B 4em cocTouT CynIHOCTh TEXHUKHM KaK KOMIIOHEHTA KyJbTypbl? Kakue Hayku
U3Yy4aroT TEXHUKY? UTO Takoe TEXHOT€HHAs IMBUIU3ALUS ?

Kakyto nosp3y TeXHHKa NPUHOCUT YyesoBeduecTBY? He sBisieTcs 11 TEXHUKA B
COBPEMEHHOM MHUPE POCKOIIbIO?

Kak 3aponunace texnnka? Kak pa3BuBasiach TEXHUKA B pEMECIEHHBIN NEPUOL?
Korpa u kak nosiBuiiacs MamuHHas Texuuka? KakoBbl 0COOEHHOCTH pa3BUTHS
TEXHUKHU HAa COBPEMEHHOM 3Tare TEXHUYECKOIO Imporpecca?

Kak ucropuueckun MEHSAIMCHh B3aUMOOTHOILICHUSI €CTECTBO3HAHUS U TEXHUKU?
Kto nepssiit u3oOpeTaTens - yenoBek win npupoaa? Kakue ycrnexu
€CTECTBO3HAHUS U TEXHUKH 03HAMEHOBAJIA 3Py HAYUYHO-TEXHUYECKOW PEBOJIIOLINN?

Kak 3apogunace u pa3BuBaach TEXHUKA, C HOMOIIBIO KOTOPOM YEIOBEK OCBOWII
BO3/lyX, MOp€ U HeJpa 3emuin? Kak TexHuKa BbhIBEJa yelioBeka B kocmoc? Kak
pa3BUBAJIACH CTPOUTEIIbHAS TEXHUKA? KaK ¢ pa3BUTHEM YEIOBEUYECTBA MEHIIACH
BOEHHas TexHuKka? Kak TexHuKa noMorania co3aBarh yIOT?

Kak B nmuTeparype npencraBieHbl B3AMMOOTHOIIEHHS YEI0OBEKA U TEXHUKH?
Kakue TexHnueckne JOCTUKEHHS YEI0BEUECTBA MMPOCIIABIIEHBI B IUTEPATYPHBIX
npousBeAeHusX? Kakasi TexHuka, o MHEHUIO MUcaTesel, HeceT B cebe yrpo3y
YEJI0BEUECTBY?

Yro Takoe TexHohoous? UeM onpenensieTcsi CTpax 4eloBeKa Mepe]l TEXHUKON Ha
Pa3HbBIX ATAax €ro UCTOPUYECKOro pa3BUTHs? KakoBbl COBPEMEHHBIE MPOSIBICHUS
po0JIeMbl B3aUMOOTHOIIIEHU YEIOBEKA U TEXHUKHU ?

Bcerna nmu nocTrkeHust HAYKW ¥ TEXHUKH SIBJISIIOTCS OJ1arom i 4enoBeuecTBa’?

Hecer 11 yenoBek OTBETCTBEHHOCTh 3a CAEIAHHBIE OTKPBITUS WU U300peTeHus?



TEMA 7: BzaumoaeicTBHe HAYKH U TEXHUKH.

Kakomy pyHmaMeHTamIbHOMY 3aKOHY MOJYUHSIETCS IEUCTBUE MPOCTEHIIINX
MEXaHMYECKUX YCTPOMCTB: pbIYaroB U peaykropoB? KakoBa posip CUiIbl TpEHHS B
MEXaHUYEeCKUX ycTpoiicTBax? Uto Takoe mpobiemMa yCTOMYMBOCTH U B YEM €€
3Ha4YeHue?

Kak He00X01MMOCTh CO3/JaHUsI BOCHHOW TEXHUKU CTUMYJIUPYET TBOPUECTBO
n3zoOperareseil 1 yueHbsIx? B ueM cX0JCTBO U pa3inyue TBOPUECTBA U300pa3uTes
U TBOpUYECTBA Xy0KHUKA? Beerna mu BoctpeboBaHO TBOPUYECTBO M300peTaTes?

Kaxkue 3akonbl (GU3MKHU OOBICHSIOT CIOCOOHOCTh MEXAaHU3MOB, CO3/TAHHBIX
YeJIOBEKOM, IJIaBaTh U JieTaTth? Kakue cuibl BOSHUKAIOT MPU 00TEKaHUU Tell
MMOTOKOM >KHJKOCTH WJIU ra3za?

B uem cyTh peakTuBHOTO ABMKEeHUS? KakoBbI 0COOCHHOCTH PEaKTUBHOTO
IBOKEHUs? Ha Kakux 3aKOHAaX OCHOBAaHO PEAaKTUBHOE ABWKeHUE? [ e
WCMOJIb3YETCSI PEAKTUBHOE ABUKEHUE?

KakoBa nosnb3a oT KocMUYecKuX ucciie1oBaHnii? KakoBbl OCHOBHBIE ATaIlbI
KOCMHUYECKHUX HcclienoBaHnuii? Kak KOCMHUYECKHUE UCCIIEI0BAHUSI CBSI3aHbI C
pa3BUTHEM O0OPOHHBIX TeXHOJOTUN? Kak BIUSAIOT yCIOBHS KOCMUYECKOTO TOJIeTa
Ha OpraHu3M 4esnoBeka? KakoBbl B HACTOSLIEE BPEMSI IEPCIEKTUBBI KOCMUUECKUX
WCCIIEIOBAHUN M, B YACTHOCTH, BO3MOXXHOCTH KOCMUYECKUX MyTEIIECTBUM C
Y4acTHEM 4esIoBeKa?

Urto Takoe naBuraresnb? [loueMy HEBO3MOKEH BEUHBIN ABUraTenb? UTo Takoe
TEIUIOBOM ABUrareb? YUTo Takoe TEpMOAMHAMUYECKUN UK ?

UewMm orpanuuex KIIJ[ tenoBoro asuraresns? YTo Takoe WieaibHbIN TEIJIOBOM
npuratesb? KakoBa TeIIOeMKOCTh uaeanbHoro raza? Kak serunciauth KITJT
TEPMOJIMHAMHUYECKOTO ITHKIa?

Kaxk KII/] pa3nuyHbIX HUKJIOB 3aBUCUT OT apaMeTpoB HUKIOB? Bo CKoJbKO pa3
omnmmuaetrca KIIJ[ npocrenmux nukinoB ot KII/[ naeanbHON TEIOBON MallIMHBI?

Ha kakue Tunel noJipa3iesnsioT peaibHble TEIIoBbie IBUTraTesin? KakoBbl
OCHOBHBIE Y3J1bl TETUIOBBIX JBUTATENCH U Kakue (PYHKIIUU OHU BBIMOIHAIOT? T10

KaKuM KPpUTCPUSAM OLCHUBAIOTCA TCIIJIOBBIC I[BI/IFaTCJ'II/I?



Kak uenoBeuyectBo nmpou3BoauT temio? KakoBbl coBpeMeHHbIE TPOOIIEMBI,
CBSI3aHHBIE C ITPOU3BOJCTBOM U cOepexeHneM teria? Ha ckonbko jer
YeJIOBEYECTBY XBATUT TPAAULMOHHBIX UICTOYHUKOB TEIIJIOBOM SHEPIETHKHU U
KAKOBBI aJIbTEPHATUBHBIE HICTOYHUKH SHEPTUH?

Kakas pyHnamenTanbHas cuiia J€KUT B OCHOBE JIEHCTBUS AJIEKTPOr€HEpaTOPOB U
anektpoasurareneii? KakoBbl OCHOBHBIE y3JIbl JIEKTPOTE€HEPATOPOB U
anekTpoasuraresnei? I'ae ucnonabp3yrores anexkrpoasurarenu’? B yem
NPEUMYILIECTBA U HEJOCTATKH JIEKTPOJABUTATENEH IO CPABHEHHIO C TETNIOBBIMU
IIBUTaTEIAMU?

Kak paboTa KoJIJIEKTOpHOTO JIBUTATENsl 3aBUCUT OT BEIUYMHBI Harpy3ku? Kak
HaIpsHKEHUE, 1aBAEMOE FEHEPATOPOM IIEPEMEHHOT0 TOKA, 3aBUCHUT OT apaMeTpPOB
reHepartopa’?

KakoB npuHImn paboThl XUMHUYECKUX UCTOYHUKOB ToKa? KakoBbl OCHOBHBIE
COCTABJISIIOIINE UCTOYHUKA MUTaHud? Kakumu mapamerpamu XapakTepusyroTcs
MUCTOYHUKH MUTAHUS?

Kakue cniocoOsl nnepejaun SHEpruK Ha pacCTOsIHUE CYIEecTBYIOT? Yem
00yCIIOBJIEHBI OTEPU PHEPTHH MU nepenaue? Yem BhIro/ieH crocod nepenayu
anekTposHeprun? Kak yMEHpIIUTB NOTEPU IIPH IIepeaade dJIEKTPOIHEPIUU?

KakoBbI OCHOBHBIE Y3JIbl M IPUHIIMIT PAOOTHI COBPEMEHHOM
teroanekTporeHTpaiu (TOL)? KakoBbl OCHOBHBIE y3I1bI M IPUHIUIT PAOOTHI
ruaposnexkrpoctaninu (I'2C)? Kakoe BiusHUE HA SKOJOTUUECKYH0 0OCTaHOBKY
MOXET OKa3bpIBaTh CTpOUTENLCTBO TOL[ m ['DC?

Kak renepupyroTcst 1 perucTpupyroTcst paauoBosiHbl? KakoBbl 0COOEHHOCTH
pacnpocTpaHeHUs! PaiMOBOJIH BOJIM3H MOBEPXHOCTH 3eMITH?

Kakum 06pa3oM MOKHO OCYIIIECTBUTH NepeAady UH(PpOpMAaIUU IIPHU MOMOIIU
pannoBosiH? Ha uem ocHOBaHa nepegaya HHGOpMaUH MPU TOMOIIU
VCKYCCTBEHHBIX CITyTHUKOB 3emuin? KakoBbl mpuHIMIIEI paauoigokanuu? Kakne
BO3MOYKHOCTH MPEJOCTABIISIET PAJUOJIOKALINSA?

Kak paboraeT mobuiibHas TenedoHHas cBsi3b? Kakue a31eMeHThI BXOJST B COCTaB

MOOMJIBHOTO T€IE()OHHOIO arIapaTa u KaKoBO UX (PYHKIHUOHAIBHOE



npeanazHadeHne? KakoBbl MepCHeKTUBBI Pa3BUTHSI MOOMIHLHOM TenehOHHOM
cBs3u?

Kaxk paccMmatpuBaroTcsi CBETOBbBIE SBJICHUS C TOUKU 3PEHUSI TEOMETPUUECKOMN
ontuku? Yto Takoe 00bekTHBBI? B Kakux nmpudopax oHu ucnonb3yrorcs? Kak
JOCTUTAETCsl BU3yanbHOe yBenuueHue? Kakve npuOopsl MO3BOJISIIOT JOCTUTHYTh
BU3yaJIbHOTO YBEIUYCHUS?

UTo mpoucxXoauT MpU akKoMoaauu rinasza? B uem paznuuue padoTh
HOPMAaJILHOTO, OJIM30PYKOTr0 U JlajgbHO30pKoro ria3za? Kak geiicTBue NHH3BI

UCITpaBIseT AePEeKT 3peHus?

TEMA 8: EcTecTBO3HAHME B MUPe COBPEMEHHBIX TEXHOJIOT M.

Kak, ucronb3ys natepdepeHIuio cBeTa, pa3iokuTh CBETOBOE HU3IIyUCHHE B
criekTp? Uto Takoe nossipuzanus BoHbI? Kakue mpuOopsI 1e/1atoT CBETOBYIO
BOJIHY HOJIAPU30BAHHOW?

Kak 3aBucuT paccrosiuue Mexay nHTephEpeHIIMOHHBIMA MaKCUMyMaMH TOCTIe
IPOXOKJEHUS CBETA Yepe3 AUPPAKIMOHHYIO PEIIETKY OT JIJTMHBI BOJHBI CBETA U
nepuopa peuietku? Yem paznuBaercs ontudyeckue n1opoxxkku CD u DVD?

Uro siBNIsieTCS OCHOBOM BOCTIpUATHSA 00beMHOT0 n3o0paxkeHus? Kak
HCKYCCTBEHHO BOcco3aaTh cTepeodPdext? Uto takoe ronorpadus?

Kakum o6pa3om rna3 BocnpunuMaeT 1BeT? Ha yem ocHOBaHa TpexiBeTHas
Teopus 3peHusi? Kak coBpeMeHHble TprUOOphI CO3AI0T 3a/IaHHbIN 1IBET?

Kakoe siBieHue jiexxuT B OCHOBE paboThl (hoTo3aeMenTa’ YTo Takoe BHYTpEHHU I
dhoroaddext? Kakue npubopsl paboTaroT Ha OCHOBE BHyTpeHHEero ¢potodddexra’?
KaxoBbI mpuHIIKITBI paOOTHl KBAHTOBBIX YCUJIUTEJIEH CBETA U ONTUYECKUX
KBAHTOBBIX T€HEPATOPOB?

Kak cBs3aHbI pa3HOCTH 3aceIeHHOCTEN YpoBHEH U KO (DUIIMEHT YCUIICHUS B
ONTHYECKOM KBAaHTOBOM ycuiutene? Kak 3Tu BeTUUHHBI 3aBUCAT OT
3 PEKTUBHOCTH HaKaYKH?

Kakue ocHOBHbBIE CBOMCTBA J1a3€pHOT0 MU3TYUYEHHUS OTJIIMYAIOT €T0 OT U3ITyUYEHHUS

IPYTMX UCTOYHUKOB cBeTa? Ha kakue Tunel mojapasnessor jgazepol? Kakne



MIPUMEHEHUSI HaXOJST J1a3ephl?

[Touemy onacHa paananusa? Kakoe npakTuyeckoe NpUMEHEHUE HaXOASIT
paauoakTUBHBIE N30TONBI? [louemy siaepHbIEe peakuuy Py OMHAKOBOW Macce
MCXOJTHBIX BEIIECTB JIAI0T TOPa3/i0 OOJBIIYIO SHEPTHIO, YeM XUMHUUICCKHE
peakiuu? Yto HEOOX0IUMO JIJIsl CO3/ITaHUS CaMOTIOIICPIKUBAIOIIUXCS SIIEPHBIX
peaxkuuii?

Kak u xeM coznaBanoch siiepHoe opysxue? JoinkeH i ydeHblid, Ybu pa3paboTKu
MOTYT BHOCJIC/ICTBUM TPUYMHUTE BPE]l YEIOBEUYECTBY, HECTH
MOPaTbHYIOOTBETCTBEHHOCH? UeM 00bsICHsAeTC S 60ph0a 3a HEpacIpPOCTPAHCHHE
AJIepHOTO OpYkHsi? BO3MOXKHO JI HaBCEr/1a OCTAHOBUTH €r0 paclpoCTpaHEHUe?
Snpo Kakux aTOMOB Yy4YacCTBYIOT B PEAKIMIX, MPOUCXOASAIINX B aTOMHBIX
peakiusix? Ha kakue Tumbl 1ensT peaktopbl? Kakue OCHOBHbBIE 371EMEHTHI
00pa3yloT KOHCTPYKIUIO SJIEPHOrO peakTopa’?

KakoBo coBpeMeHHOE COCTOSIHUE ATOMHOM SHEPTETUKU U MIEPCIIEKTUBBI €€
pa3ButTua? HackonbKo ornacHa siiepHasi SJHEPTeTUKA B TUIAHE BO3MOKHBIX aBapuid U
HKOJIOTHYECKOro Bpeaa? B uem 3akitouaercs mpoOsemMa BBO3a U 3aXOPOHEHHUS
OTXOJIOB SIIEPHOM IHEPTETUKU?

Kakum 06pa3zom Obl1a oCyIecTBICHA HEYTpaBisieMasi TepMosifiepHast peakiusi? B
YEM COCTOUT OCHOBHAS CI0KHOCTh OCYILECTBIICHUS YIIPABIAEMONU TEPMOSIEPHON
peaknuu? Uto mpeacTaBiseT co0oii roprouee sl TepMOsTICpHBIX peakiuii? Kakue
crocoObl yiep>KaHUsI BHICOKOTEMIIEPATYPHOH TIIa3Mbl MPE/IIoIaraeTcs
KCMOJIb30BaTh B TEPMOSIJICPHBIX PEAKTOpax?

[Touemy B COBpeMEHHBIX yCTpOHCTBAax MHGOpMAIIHs peodpa3yercs B
aeKTpuueckue curHaibl? Uto Takoe aHajgorosbie U udpoBbie curnaibl? Kak
npeoOpa3zyeTcs nHbopmarus?

YeM OTIUYAIOTCS AJIEKTPOHHO-BAKYyMHBIE U MOJIYITPOBOIHUKOBBIEC TPUOOPHI OT
JIPYTUX 3JIEMEHTOB ANEKTPOHHBIX cXxeM? KakoB MpUHIIUI IEUCTBUS SJIEKTPOHHO-
BaKyyMHBIX pruOopoB? KakoB mpHUHIHT IEHCTBUS TTOTYTTPOBOTHHKOBBIX
puoopoB?

Kakue ¢pyHKIMOHAIBHBIEC JIEMEHTBI BXOJST B COCTaB KoMIibioTepa? M3 kakux



3JIEMEHTOB COCTOAT y3Jbl KoMIbloTepa? Kak paboTaroT joruueckue 31eMeHThI?

Kornia BO3HUKIIN NepBble CUETHBIE IPUCIIOCOOJIEHNS U KaKOBBI OCHOBHBIE ATAllbl
Pa3BUTHS BBIUUCIUTENBHOU TeXHUKH? Kak NCIONb3yr0TCs KOMIIBIOTEPHI B
HACTOSAIIEE BPEMs U YTO OHU CMOTYT B Oyaymiem? KakoBa coBpeMeHHasi TEXHUKA,
UCIIOJb3yeMas B KomnbroTepax? KakoBbl IEpCHIEKTUBBI UX PA3BUTUA?

Kaxue npubopsl 1 Kak Ipeodpa3yroT BOCHIPUHUMAEMYIO YEJTOBEKOM
uHGOpPMAIINIO B AeKTpUUeckue curnaibl? Kakue npubopsl U Kak npeodpasyror
XPaHAILYIOCS B KOMIIbIOTEpE MHGOPMALIMIO B MH(DOPMAIUIO, BOCTPUHUMAEMYIO
OpraHamMy 4yBCTB?

MoskeT 11 IpupoAa yAOBIETBOPUTH BCE HYK/IbI yenoBedyecTBa? Kakyro pois B
0J1Iar0COCTOSTHUY Y€JIOBEKA UTPAIOT CUHTETUYECKUE BELIECTBA U MaTEPHUAIIbI?
Kakumu HeOOBIYHBIMU CBOMCTBaMHU 00J1a/1al0T UCKYCCTBEHHO CO3[aHHbBIE
BerlectBa? YUeM BbrI3BaHAa HEOOXOIUMOCTH CO3JaHUS BEIIECTB C HOBBIMU
cBOMCTBamMu?

Uro Takoe moamMepsl U KakoBO uX cTpoenne? Kakue monumeps! ObUTH CO3/1aHbI
npupoaoi? Kakue uckyccTBeHHbIE TOJMMEPHI CO3/1aJl YeTOBEK U KAaKOBBI UX
cBoiicTBa? I'1e MPUMEHSIOTCSI UICKYCCTBEHHBIE TTOJIMMEPHI?

YTo Takoe I1acTMacchl U I1e OHU NPUMEHSIIOTCS? KAKOBBI XapaKTEpHbIE
IIpU3HAKU IutactMacc? MoKHO Jin, 3Hasi CBOMCTBA IIACTMACC, OTJIMYHUTD UX IPYT
oT apyra?

UYro Takoe 6norexHosorus? Kakue stamnbl B pa3BUTUNA OMOTEXHOJIOTMH MOYKHO
BbIIENIUTH? Kakyto posib OMOTEXHOJIOTHS ChIrpalia B Pa3BUTHH LIMBUIIU3ALUN?

Kak BiusieT coBpemeHHasi OMOTEXHOJIOTHS Ha KU3Hb YeJIOBeKa U 00IIeCTBa B
nesnoM? He mpuBeneT Jin BMEIIaTeabCTBO B €CTECTBEHHBIN X0 MPUPOIHBIX
MPOLIECCOB HE TOJBKO K Kpaxy 4eJIOBEYECKOM IMBUIN3ALMU, HO U K THOENIH Beer

IUTAHETHI?



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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9. Tuxomupona C.A. ®usuka. 11 xnacc: y4uel. 11t 0011e00pa30oBaTeNbHBIX YUPEKICHUH
(6a3oBwrit ypoBens) / C.A. Tuxomupona, b.H. fIBopckuii — 3-e u3n., ucnp. — M.: MHemo3u1Ha,
2015.-271c

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



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 / /




