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1. HacnopT KOMILICKTA KOHTPOJIBHO-OICHOYHBIX CPEACTB
B PE3YyJIbTATC OCBOCHUA y‘IC6HOﬁ JUCITUITIINHBI «EcTecTBO3HAHUE»

oOyyJaromumiicss 1oJKeH 00anarh npeaycMorpeHHbIME OI'OC 1o crenuanabHOCTH
CIIO:

52.02.01 HckyccTBo TaH1a (110 BUIaM)

VYriyOneHHbI YpOBEHBb OATOTOBKH yueOHOM nuciuiuinHbl « EcTecTBO3HAHHE
CIEAYIOINMA YMEHUAMU, 3HAHUSIMUA, KOTOPBIE

bopMupyIOT POPECCUOHATIBHYIO KOMITETEHITUIO, U OOIMMHU KOMIIETEHIIUSIMU:
YMETh:

Y10pI/I€HTI/IpOBaTI>CSI B COBPCMCHHBIX HAYYHBIX IIOHATHUAX U HH(bOpMaI_II/II/I
CCTCCTBCHHOHAYYHOT'O COACPKAHMNA,

VY2paboTaTh ¢ €cTeCTBEHHOHAYYHOU HH(OpMAIIUEn: BIaJIETh METOIaMU
MOKCKA, BBIICNIATh CMBICJIOBYIO OCHOBY M OLICHUBATh JIOCTOBEPHOCTD
uHdopmaIuy;

VY3 ucnonp30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B TIOBCETHCBHOM JKU3HH TSI
oOecrieueHus: 6€30MaCHOCTH JKU3HEACATEIBbHOCTH, OXPaHbI 3JI0POBbS,
OKpYIKaIOIICH CpelIbl, SIHEPTrOCOCPEIKECHNUS;

3HATh:
310CHOBHBIE HAYKH O IPUPOJIE, UX OOUTHOCTh U OTJIHYUS;

32 ecTeCTBEHHOHAYYHBIH METOJT TO3HAHUS 1 €r0 COCTABJISIONINE, CAMHCTBO
3aKOHOB MPHUPObI BO BeceneHnoiu;

33 B3aUMOCBSI3b MEXKYy HAYYHBIMU OTKPBITUSIMHU U Pa3BUTHEM TEXHUKHU U
TEXHOJIOTHH;

BKJIAJl BEJIMKUX YYEHBIX B (POPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYYHOU
KApTHUHBI

dopmHUpyeMble KOMIETEHIINHN:



OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTh, ONPEIEISATh METOAbI U
CI0COOBI BBITIOJIHEHUST TIPO(ECCHOHATBHBIX 3a7a4, OLEHUBATh UX 3((HEKTUBHOCTh

H Ka4CCTBO.

OK 3. [IpuHuMath penieHusl B CTAHAAPTHBIX U HECTAHJAPTHBIX CUTYALUSIX H

HCCTH 3a HUX OTBCTCTBCHHOCTD.

OK 4. OcymiecTBiATh MOUCK, aHAJIM3 W OLICHKY WH(OpMAaIuU, HEOOX0IUMOM
JUTSl TIOCTAHOBKU W PeIICHHs] TPo(eCcCHOHATBHBIX 3a1ad, MPoecCHOHATBHOTO U

JIMYHOCTHOT'O pa3BUTHA.

OK 6. Paborarb B koyiekTuBe, 3(G(EKTUBHO O0OIIATHCS C KOJIJIEramH,

PYKOBOJICTBOM.

OK 11. Hcnonb3oBaTh B MpoheCcCHOHAIBHON NeATEIbHOCTH YMEHUS U 3HAHUS,
NOJIy4eHHbIE OOyYarouuMcs B XOJ€ OCBOCHHS YYEOHBIX MPEIMETOB B
COOTBETCTBHUHM C (PeiepajIbHbIM IOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM

CpeaHero oo1ero oopa3oBaHusl.

[IK 1.7. BnageTp KyapTypou yCTHOH | MMACbMEHHOU peun,

podecCHOHATbHON TEPMUHOJIOTHEH.

Dopmoil ammecmayuu no y4ebHOU OUCYUNTUHE ABNAeMC sl 3aYem.
2. Pe3yabTaThbl 0OCBOCHUS Y4€OHOH TUCUMILTHHBI, MOAJIeKALINE POBEPKe

2.1. B pesynapraTe arTecTalMM MO YYEOHOW IUCHUILIUHE OCYIIECTBISETCS
KOMITJIEKCHAsI TPOBEpKa CIENYIONMX YMEHUN W 3HaHWH, a TakKe IUHAMHKA
dbopmupoBanus o6mmx kommerennui: OK 13. Mcnonb3oBaTh yMEHHSI W 3HAHUS
npo@UIbHBIX  Y4eOHBIX  JUCHUIUIMH  (perepanbHOr0  rocyJapCTBEHHOTO
00pazoBaTEILHOTO cTaHJapTa CpEIHETO o011ero oOpa3oBaHUs B
poheCCUOHATIBHON JIEATEIIBHOCTH.

Tadomuma 1.1



PesynbraThl 00yuenus: | [lokazaTenu onieHKH ®opma
YMEHHS, pe3yJibTara KOHTPOJIS U
3HAHMS U O0IIHe Crnenyet chopmMynupoBaTh | OLIECHUBAHUS
KOMIIETEHLIUH MOKa3aTenu

YMeTs:

V1. e HeHHocTHBIM B3y | YCTHBIN OITPOC,
OPHUEHTUPOBATHCS B Ha MED H MECTO UelIoBeKa [TMCbMEHHBIE
COBPEMEHHBIX HAYYHBIX OTBETHI HA BOITPOCHI,
MOHATHUSX U B HeM (uenmoBek — yacth | [IOJJTOTOBKA
uHpopmaruu _ PED®EPATOB,
€CTECTBEHHOHAYYHOTO MPHPO/BL); JTOKJIAJIOB,
CoACp KaHUS; * [PUMEHEHHUE COOBIIEHUN,

[IPE3EHTAILUI,

OK. Ucrnons30Ba
Tb yYMEHHS W 3HAHHSA

® CECTCCTBCHHO-

HayY4YHBIX 3HAaHUU B

TECTHPOBAHM, 3auyetr

0a30BBIX  JUCIUIUIMH .
MOBCETHEBHOM
dbenepanbHOTO
KOMITOHEHTa CpEIHETO KUZHH TUTST
(moJyiHOTO) o0111ero
oOecrieueHus
oOpazoBaHuUs B
npodecCUOHATILHON 0€30MacHOCTH
NEATeTLHOCTH.
KU3HE-
e TeTbHOCTH,
OXpaHbl  3JI0OPOBBS,
IHEProcOepeKeHus,
3aIUATHI
OKpYKaromen
Cpelbl.
VY2paboTtath C * [ICHHOCTHBIN B3I | Y CTHBIM ONpPOC,
€CTECTBEHHOHAYYHOM MUCHMEHHBIC OTBETHI Ha

nH(popMaruei: BIajieTh
METOJaMH TTOHCKa,
BBIICIISTh CMBICJIOBYIO
OCHOBY M OIICHHBATh
JIOCTOBEPHOCTh
uHhopmanuu;

Ha MUP M MECTO 4eJloBeKa
B HeM (YeJ0BEK — 4YacTh

MPUPO/JIbI);

BOIIPOCHI, TTOJITOTOBKA
pedepaTos,
JTOKJIa]I0B,COOOIIICHHIH, TIpe
3EHTalU1, TECTUPOBAHHUE,
3a4eT




OK. HUcnonb3oBa
Th YMEHHUS W 3HaHUS
0a30BbIX  JUCIUIUIMH
dbenepaabHOTO
KOMIIOHEHTa CPEIHEro

(moJyiHOTO) o0111ero
oOpa3oBaHUsI B
npodeccuoHaTbHON

JACATCIBbHOCTH.

VY3 ucnoap3oBaTh

° 3BOJ'IIOHI’IOHHI>Iﬁ

YcTHBIN onpoc,

€CTEeCTBEHHOHAYYHbBIC MCbMEHHBIE OTBETHI HA
B3IJIAT HAa MHp —
3HAHUS B BOITPOCHI, TTOJTOTOBKA
MOBCEHEBHOM )KM3HU | IPUPOAY M dYelIOBeKa B | pedepaTos,
JU1s1 oOecTieueHus . JTOKJIaJI0B,COOOIICHHI, TIpe
0e301acHOCTH HCTIOM; 3€HTAllN, TECTUPOBAHHUE,
KU3HEACATCITLHOCTH, BOCIIHTAaHUE 3a4eT
OXpaHBbI 3I0POBbS, yOEXKIEHHOCTH B
OKPYXKAaIOIIel CpeIbl, MO3HABAEMOCTH MHUpPa U
HEProcOEepeKEHUsI. BO3MOKHOCTH
OK. Hcnons30oBa | HCTIOJIB30BAHUS
Th yMCHHUS W 3HAHUS | JOCTIDKECHUMN
0a30BBIX  JUCIUIUIMH | €CTECTBCHHBIX HAYK JIJIS
benepaabHOTO Pa3BUTHS [IUBUIIN3AIUH;
KOMIIOHEHTa CPEIHEro | 0CO3HAHHOT'O OTHOIICHUS
(momHOTO) OOIIETO | K pEaTbHOCTH OMACHBIX
oOpa3oBaHUs B | DKOJIOTHYECKUX U
npodecCHOHaAILHON ATUYECKUX MOCJIEACTBUN,
JeSATECIIbHOCTH. CBSI3aHHBIX C
JIOCTHKECHHUSIMU
€CTECTBEHHBIX HAYK
* 3BOJIIOLIMOHHBIN YcTHBIN onpoc,
OK. Hcnosnb3oBa MHUCbMEHHBIE OTBETHI HA
B3IJIAT HAa MHp —
Th yMEHHUS W 3HAHUS BOITPOCHI, TTIOJATOTOBKA
0a30BbIX  JUCHUIUIMH | MPUPOAY M YeEJOBEKa B | pedeparos,
benepaabHOTO — JTOKJIaJI0B,COOOIICHHI, TIpe
KOMIIOHCHTa CPEIHETO ’ 3eHTAIlUH, TECTUPOBAHUE,
(momHOTO) o01ero * pa3BUTHE 3a4er
oOpa3oBaHUs B
. WHTEJUICKTYaTbHBIX,
npodecCHOHAIILHON
JESATECIIBHOCTH. TBOPYECKHUX
CIIOCOOHOCTEH u




KPUTHUYECKOTO
MBIIIJICHUS B XOJE
MIPOBEICHUS
MPOCTEUIIINX
HCCJICIOBAHUM,
aHaju3a  SBJICHUH,
BOCHPUSTHS n
WHTEPHPETALNT
€CTECTBEHHO-
HAay4YHOU

uHdopmaIuu;

OK. Hcnons3oBa
Th YMEHHUS W 3HaHUSA
0a30BBIX  JTUCIUIUIAH
benepanbHOTO
KOMIIOHEHTa CPEIHETO
(momHOTO) o011ero
oOpazoBaHUs B
npodecCuOHAIbLHON
NEATeTLHOCTH.

* 3BOJIIOIMOHHBIN

B3IISII HAa  MHUP
MpUpPOy M YEJIOBEKa B
LETIOM;

® IMPUMCHSATDH

MOJIyYCHHBIC  3HA-
HUSA IS
00BICHEHUS
OKPY’KaFOIIHX

SIBIICHUH, MCIOJIb30-
BAaHUS u
KPUTHYECKON
OLICHKHU
€CTECTBEHHO-
HAay4YyHOU VH-
dbopmarium,
coaeprKalencs B

coobmenuax CMU,

YcTHBIN onpoc,
IMICHMEHHBIC OTBETHI Ha
BOITPOCHI, TTOJTOTOBKA
pedepaTos,
JTOKJIa]I0B,COOOIICHHIH, TIpe
3€HTaIlUH, TECTUPOBAHUE,
3a4eT




pecypcax
WNHurepuera u
Hay4YHO-
MOMYJISIPHBIX
CTaThiX,
OCO3HAHHOTO
OTpeIeTICHHS
COOCTBECHHOHU
MMO3HIINHT 10
OTHOIIIEHUIO K 00-
CYXXJ1aeMbIM B

0o0111eCTBE

npobiieMaM HayKH;

3HAaTh:

310CHOBHBIE HAYKH O
NPUPOAE, UX OOLIHOCTD
Y OTJINYNS;

* OCBOECHHE 3HAHWUM O
COBPEMEHHOU
€CTECTBEHHO-HAYYHOU
KapTUHE MHpAa U METOJAX
€CTECTBCHHBIX HAyK; 3Ha-

KOMCTBO ¢  HaumOoJiee

BAXHBIMU  HAEIMHA  H
JIOCTHKEHUSIMU
€CTECTBO3HAHMS,
OKa3aBIINMH
OTIPEIICIISIONIEE  BIIMSHHC

Ha HalllX IIPpCACTABJICHUA O

npupoAe, Ha pa3BUTHE

TEXHUKH U TEXHOJIOTHUH;

YcTHbIN ompoc,
NMCBMEHHBIE OTBETHI Ha
BOIIPOCHI, MOJATOTOBKA
pedepatos,
JOKJ1a/10B,COO00LIEHU I, TIpe
3€HTalNN, TECTUPOBAHUE,
3a4er

* pa3BUTHE

YcTHbIM onpoc,




32.eCTECTBEHHOHAY
YHBIA METOJ MO3HAHUS
U €r0 COCTABJISIIONINE,
€IMHCTBO 3aKOHOB
IPUPOABI BO
Bcenennoi;

WHTEJUIEKTYaJIbHBIX,
TBOPUYECKUX Croco0-
HOCTEM W KPUTHYECKOIO
MBIILIEHUS B X0J€
IIPOBEJCHUS POCTEHUIINX
UCCJIEIOBAHNN,  aHaIN3a
SBJICHUM, BOCHPHUATUS U
WHTEPIPETALNN
€CTECTBEHHO-HAYYHOM

uH(popmanuu;

IMMCHbMEHHBIC OTBETHI HA
BOIIPOCHI, TTOJITOTOBKA
pedeparos,
JTOKJIaJI0B,COOOIICHHIH, TIpe
3€HTAIMI, TECTUPOBAHMUE,
3a4eT

33 B3aMMOCBSI3b MEXY
Hay4YHBIMU
OTKPBITUSIMU U
Pa3BUTHEM TEXHUKU U
TEXHOJIOTHI;

BKJIaJ] BEJTUKUX YUEHBIX
B (hopMuUpoOBaHHE
COBPEMEHHOU
€CTECTBEHHOHAYYHOU
KapTUHBI

* ILICHHOCTHBIN B3I/
Ha MHP B MCCTO YCJIOBCKa

B HEM (UEJIOBEK — 4YacTh

PUPOJIBI);

YcTHBIN ompoc,
NMCBMEHHBIE OTBETHI HA
BOIIPOCHI, MOJATOTOBKA
pedeparos,
JOKJ1a/10B,COO00IIEHUII, ITpe
3€HTalNN, TECTUPOBAHUE,
3a4er

3. Ouenka ocBoeHMsl y4eOHOI TUCIUIINHBI:

3.1. ®opMbI U METOABI OLICHUBAHUS

[IpenMeToM OLIEHKH CITy»KaT YMEHHs U 3HaHus, npeaycmorpenasie ®I'OC

IO AU CHUIIJINHE «OCHOBBI €CTECTBEHHO HAay4YHOTI'O ITO3HAHUA MHPaAY,

HaIpaBJICHHbIC Ha POPMHUPOBAHUE

o01muX U Mpo¢heCCUOHATIBHBIX KOMITETCHITUH.

Ta6muma 2.2 KOHTPOJIb U OCBOEHME YUYEBHOU JUCIUATUIVHBGI 110

TEMAM (PA3JIEJIAM)

(DOPMBI N MCTOJbI KOHTPOJIA

Dneme

TeKkymui KOHTPOJIb

‘ Py0OexHbIN KOHTPOJIb ‘ [IpomexyTounas




HT

arrecranui

yuebHo | Dopma IIposepsie | @opma ITIposeps | ®opma | [Iposepse
| KOHTPOJIA MbIE KOHTPOJISI | EMbIE KOHTPO | MbI€
JIACITATI OK,V,3 OK,V,3 | s OK,V,3
JIMHBI
Pasmen | VCTHBIU VYCTHEHI | V1, V2, V1, V2,
1. OITPOC, " 31,32, V3, V4
Cospe | [IMCBMEHH OITPOC, |33, 31,32,
meHHoe | bIE OTBETHI I[MMCbM 33,34, 35
ecrectB | HA EHHBIE
enHo- | BOITPOCHI, OTBET
HayuyHo | [IOJT'OTOB bl HA
e KA BOITPO
3Hanue | PEOEPATOB CBI,
o Mupe |, IMoAIro
(mpupo | JOKJIAZOB, TOBKA
na— | COOBIIIEHU PE®EPA
HayKa ", TOB,
— ITPE3EHTAIL JIOKJIA
uenose | U, J1OB,
K) TECTHUPOBA COORBIIL
HU, EHNN,
ITPE3EH
TALIMH,
TECTUP
OBAHU,
Tema | YCTHBIU V1,¥2, | YCTHBI
1.Crpy | OTTPOC, 31,32, |H
krypa | [IMCBMEHH | 33, OITPOC,
ectecTtB | bIE OTBETHI I[MMCbM
eHHo- | HA EHHBIE
HayyHo | BOITPOCHI, OTBET
o ITOAI'OTOB bl HA
3HaHus | KA BOIIPO
X PE®EPATOB ChlI,
MHOT00 |, IoAro
opazue | JIOKJIAJIOB, TOBKA
equact | COOBIIEHU PE®EPA
Ba. 1, TOB,
ITPE3EHTAIL JIOKJIA
Ui, JIOB,
TECTUPOBA COORBIIL
HU, EHNN,
ITPE3EH

TALIMMH,




TECTHUP

OBAHU,
3a4CT
Tema | YCTHBIU V1,V¥2, | YCTHBI
2. OITPOC, 31,32, "
Crpykt | [IMCBMEHH | 33, OITPOC,
ypBI bIE OTBETbI [TMCbM
mupa | HA EHHBIE
npupox | BOIIPOCHI, OTBET
BI: [IOIIOTOB bl HA
eqnacTt | KA BOITPO
BO PE®EPATOB Chl,
MHOT00 | , IHoAro
opazus. | JJIOKJIAJIOB, TOBKA
COOBIIEHU PED®EPA
", TOB,
[IPE3EHTALI JIOKJIA
Uy, JIOB,
TECTUPOBA COOBIIL]
HU, EHNN,
[TPE3EH
TALIMH,
TECTUP
OBAHU,
3a4CT
Tema |YCTHBIU VCTHHI | V1,92, |Dx3ame | Y1, V2,
3.0r |OIIPOC, " 31,32, |H V3, V4
crpykr | [IMCBbMEHH OITPOC, |33, 31,32,
ypbi k| BIE OTBETHI [TMCBM | OK 7 33, 34, 35
coiict | HA EHHBIE
BaM BOIIPOCHI, OTBET
[IOJI'OTOB bl HA
KA BOIIPO
PE®EPATOB Chl,
, OO
JTOKJIAJIOB, TOBKA
COOBIIEHU PED®EPA
", TOB,
[IPE3EHTALI JIOKJIA
Ui, JIOB,
TECTUPOBA COOBII]
HU, EHNU,
[IPE3EH
TALIMMH,

TECTUP




OBAHU,
3a4er

Tema |YCTHBIU V1,V2, | YCTHBI
4. OITPOC, 31,32, "
Mpupo | IMCHMEHH | 33, OITPOC,
na B bIE OTBETBI [TMCbM
aBuike | HA EHHBIE
HHH, BOIIPOCHI, OTBET
asmke | IIOAI'OTOB bl HA
HHE B KA BOITPO
npupo | PEOGEPATOB Chl,
ne. , IO 0
JIOKJIAJIOB, TOBKA
COOBIIEHU PE®EPA
", TOB,
[IPE3EHTALI JIOKJIA
Uy, JIOB,
TECTUPOBA COOBII]
HU, EHNN,
[TPE3EH
TALIMH,
TECTUP
OBAHU,
3a4cT
Tema |YCTHBIU VCTHHI |V1,V2, |Dx3ame | Y1, V2,
5. OITPOC, " 31,32, |H V3, V4
Iso0 | [TMCHbMEHH OITPOC, |33, 31,32,
uuonn | bIE OTBETHI [MNCHbM 33, 34, 35
an HA EHHBIE 7
kaptu | BOITPOCHI, OTBET
Ha [IOJI'OTOB bl HA
mupa. | KA BOIIPO
PED®EPATOB Chl,
, IO O
JTIOKJIAJIOB, TOBKA
COOBIIEHUA PED®EPA
", TOB,
[IPE3EHTALI JIOKJIA
Ui, JIOB,
TECTUPOBA COOBII]
HU, EHNU,
[TPE3EH
TALIMMH,
TECTUP

OBAHU,




3a4€T

Lasael | yCTHBIN V1,V2, | YCTHBI
Ecrect | OITPOC, 31,32, |
SCHHEL | TIMICBMEHH | 33, OITPOC,
Haykn | bIE OTBETbI [IUChM
pazeur | HA EHHBIE
e BOITPOCHI, OTBET
TeXHH | [TOJITOTOB bl HA
KHH | KA BOITPO
TeXHOI | PEOEPATOB Chl,
Orui ’ OO
JIOKJIAJIOB, TOBKA
COOBIIEHU PEDEPA
", TOB,
[IPE3EHTAL] JTTOKJIA
Uy, JIOB,
TECTUPOBA COOBIL]
HU, EHUM,
[IPE3EH
TALIMH,
TECTUP
OBAHU,
3a4cT
Tema | YCTHBIM YCTHBI
6. OIIPOC, 171
PasBuT | 11jICHLMEHH OTIPOC,
Textor | bIE OTBETBI [TUChM
mmen | HA EHHBIE
H3aum | BOIIPOCBI, OTBET
. [IOJI'OTOB bl HA
KA BOITPO
PE®EPATOB Chl,
, IO O
JTIOKJIAJIOB, TOBKA
COOBIIEHU PE®EPA
", TOB,
[IPE3EHTAL] JTTOKJIA
Ui, JIOB,
TECTUPOBA COOBIIL]
HU, EHUM,
[IPE3EH
TALINM,
TECTUP
OBAHU,
Tema | vyCTHBIN YCTHBI




]

Baaum | OTTPOC, "u
oneiicr | IMCbMEHH OITPOC,
nayiu | DIE OTBETBI [TMCbM
H HA EHHBIE
o - BOITPOCH, OTBET
[IOJArOTOB bl HA
KA BOIIPO
PE®EPATOB Chl,
, OO
JIOKJIAJIOB, TOBKA
COOBIIEHU PE®EPA
U, TOB,
[IPE3EHTALL JIOKJIA
Uy, JIOB,
TECTUPOBA COOBII]
HU, EHUN,
[IPE3EH
TALINM,
TECTUP
OBAHU,
geMa | yCTHbIM VCTHBI
Ecrtect | OITIPOC, n
DAl | MMMCbMEHH OITPOC,
mupe | bIE OTBETHI [I1CHbM
e | HA EHHBIE
X o | BOTIPOCEL OTBET
ormii. |ITOJITOTOB bl HA
KA BOIIPO
PE®EPATOB Chl,
, IIOJIIO
JIOKJIAJIOB, TOBKA
COOBIIEHU PE®EPA
", TOB,
[IPE3EHTALL JIOKJIA
Ui, OB,
TECTUPOBA COOBII]
HU, EHNN,
[IPE3EH
TALINM,
TECTUP
S— OBAHU,
YCTHBIU YCTHBI
Eerec | OIIPOC, i
ﬁ'zfylm [IMCbMEHH OITPOC,
- BIE OTBETHI [TMCHbM




LEI0BE | HA EHHBIE
(npupo | BOITPOCHI, OTBET
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bHBIE | KA BOITPO
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coBpe |’
menoc | JOKJIAJIOB, TOBKA
TH. COOBIIEHU PEDEPA
", TOB,
[IPE3EHTAL] JIOKJIA
Ui, OB,
TECTUPOBA COOBII]
HU, EHU,
[IPE3EH
TALIMH,
TECTUP
OBAHU,

3.2. TumnoBble 3a1aHus 1151 OLICHKU OCBOCHUSI yU€OHOM TUCIIUIUIMHBI

Ilepedyenp BOIIPOCOB IO TEMaM.

TEMA 1.CTpyKTypa eCTeCTBEHHO-HAYYHOI'0 3HAHUSA: MHOTr000pa3ue
eIMHCTBA.

B yem cocTosT oco6eHHOCTH ecTecTBO3HaHUA? UeM oTianyaeTcss HayqYHOe 3HaHue
OT IPYTUX BUJIOB 3HAHUS?

Yro uzyuaet ecrectBo3HaHue? MOXKHO J1 0OBSICHUTh IPUPOLY CPEACTBAMHU
oHOM Hayku? KakoBa posib MaTEMaTHUKH B €CTECTBEHHO-HAYYHOM [TO3HAHUU?

Kak oTpaxarotr Mup Hayka U UCKyccTBO? HyKHBI T1 TyMaHUTapUIO €CTECTBEHHO-
Hay4Hble 3HaHus? HyxHa 11 Hayke MOpalib?

Actponorus — 310 Hayka? OTBeYaeT JIu aCTPOJIOTUSI KPUTEPUSAM HAyYHOTO
3HaHUA?
Yro 3HauuT ymeTh HabmoaaTs? Habmonenue 1 9KCepuMeHT B yaueOHOM U
Hay4YHOM Mo3HaHuH. YeM oTimvaeTcsi HaOIoIeHHe OT dKcnepuMenTa? Urto
O3HayaeT u3MepuTh? MOKHO JIM UBMEPUTH HEUZMEPUMOE?

Kak npaBunbsHO npoBecTu Habmonenne? Kak HayduThCsl BBIIBUTAaTh TUIOTE3bI?

MoxHo i1 HaOJI0AaTh 3a MPUPOJION, HE BHOCS UCKaXKEHUHN B MPOIECCHI,

MPOUCXOAIINE B HEN? BHOCUM JI MBI HCKaKE€HHS B TPUPOJIHBIE TTPOIIECCHI IPH




U3MEPEHMSIX PA3IMYHBIX BEIMYUH MPU TOMOIIH prOopoB? CyliecTBYIOT JIn
NPUHIMIIUATbHBIE OTPAHUYEHUS HA BOBMOXHOCTh POU3BOJIUTH U3MEPEHHUS],
OKa3bIBas MPEHEOPEKMMO MaJIoe BIUSHUE HA TPUPOIHBIC MTPOILIECCHI?

Coaep Xyt 1 Kaxaasi KJIeTKa opraHu3Ma HHPOPMaIuio 00 OpraHu3Me B 1eJIoM?
3aBHUCHT JIU CKOPOCTh CBETA OT CKOPOCTH UCTOYHHKA, U3JIyHaIOLIETO CBET, U OT
CKOPOCTH IPUEMHHKA, pETHUCTpUpyomero cBer? Kak pacnpeneneHbl
MOJIOKUTENIbHBINA U OTPULATENBHBIN 3apsi/ibl B aTOME?

Uro Takoe Meron? Uem pa3nuyaroTCs aHAJIN3 U CUHTE3, MHAYKUIUS U I€TyKIUs?

Kak npaBuibHO MPOBECTH aHAIN3 U KJIACCU(PHUKAIUIO JAaHHBIX? 3a4eM HY>KHBI
rpauKy U AUarpaMmsl?

Yro Takoe MoaenpoBanue? YTo MOHUMAIOT MOJ TEOPETUIECKUM
MozenupoBanueM? Kak COOTHOCATCS MeXAy CO00M TEOpETUUECKUE MOJIETH U
€CTECTBEHHO-HAYYHBIEC 3aKOHBI?

KakoBa posip XpucTHaHCKOU Tpaauluu B popMupoBaHuu Hayku B EBporie B
Havasne HoBoro Bpemenn? OTHOLIEHHE K TO3HAHUIO IPUPOJIBI B BOCTOYHO- U
3araJHOXPUCTUAHCKOHN Tpaauuusx. [louemy HE0OX0 UM 1HaJIor MEKIy HAyKOH U
penuruein?

Cy11ecTBYIOT JIM TPAAULIMHU B HAYKE U KaKoBa UX pojb? UTo Takoe Hay4dHas
peBoJTIOLIHS?

YT0 Takoe TMHOTETUKO-AEAYKTUBHBIM METOI ITO3HaHUsA pupoabl? Kak
IIOCTPOUTH Hay4dyHOE uccienoBanne? KakoBa ceroqHs pojip MaTeEMaTUKH U
TEOPETUYECKUX MOJIETIEN B HAYKE?

TEMA 2.CTpyKTypbl MHPa IPUPOABLI: €IMHCTBO MHOI000pa3us.

Uto nonumarot noj Beenennoit? Yto Takoe MUKpPOMUP, MAKPOMUP U METaMHUP U
KaKOBBI UX MacITaObl? YeM orpaHWYEeHbl HAILIM BO3MOXKHOCTH MPY U3YUEHUHU
OOJBIIMX MACIITA0OB METaMHpa U METbYAUIIINX MAcIITab0B MUKpOMUpa?

Urto Takoe paspemieHue rina3za? KakoB npyHIUI JEHCTBUS MUKPOCKOTIA U
Teneckona?

UYto Takoe KOpIyCKyIAPHBIM U KOHTUHYAJIbHBIN ITOAXO/bI K OITMCAHUIO

Pa3IMYHBIX 00BEKTOB MPUPO b7 UTO Takoe moJjie B MUPOKOM cMbiciie cioBa? s



OIHKCaHUs KaKUX O0BEKTOB MPUMEHSIOT OHATHE ToJsi? Kak HarmsHo MOKHO
n300pa3uth moie?

Kak onmcars rpaBUTalliOHHOE B3aMOJCHCTBUE IIPHU IIOMOIIY IPaBUTALMOHHOTO
nosia? Kak onucaTe 3JIeKTpUYECKOe B3aUMOIEUCTBUE MPU TOMOIIH
IEKTPUUECKOro nois? Ilouemy JIeKTpUYeCcKOe U MarHUTHOE B3aUMOJCHCTBUS
MO>KHO pacCMaTpHUBaTh KaK JIB€ COCTABIIIOIINE €IMHOTO MIEKTPOMAarHUTHOTO
B3aUMOJICUCTBUSA?

Yro Takoe pyHAaMEHTAIbHBIE B3aUMOAECHCTBYS U (PyHAAMEHTAIbHBIE OIS ?
[Touemy (hyHAaMEHTANBHBIE MTOJISI MOKHO CUUTATh OAHOW M3 COCTABIISIOIINX
Marepuun?

Kak B3aMMOI€HCTBYIOT 10JI€ U BemecTBo? YeM onpenesaercs UBET BEIECTB?
Kakoli BenmMunHON XapaKkTepru3yeTcsl SHEPTHS BOIHBI? UTO Takoe CIIEKTPBI
BenlecTB? Kakue ObiBatoT ciekTpbl? UTo JaeT ucciaenoBaHue CIEKTPOB BEIIECTB?
UYro Takoe TerioBoe uanydeHue? Yto takoe abconoTHO yepHoe Teno? Kakumu
0COOEHHOCTSIMU 00J1a1al0T CHEKTPhI TEMIOBOTO U3ITyUEHUs?

Kak Ha onbITe 10Ka3aTh HEMpephIBHBIN (BOJHOBOM) XapakTep cBera? Kakas naes
ITOJIO’KEHA B OCHOBY AKCIIEPMMEHTA M0 U3MEPEHHUIO 3apsAia dJIEKTpoHa?

Kakue onbITHBIE TaHHBIE IPUBENH K TUIIOTE3€ O JUCKPETHBIX CBOMCTBAX IMOJIS?
YT0 Takoe KBaHT 3JIEKTPOMarHMTHOIro n3iydeHus? Kakue napamerpsl
XapakTepu3yroT (OTOH KakK BOJHY U Kak yacTuily? B ueM 3akitouarorcs
KOPIYCKYJISIPHBIE CBOWCTBA 3JIEKTPOMArHUTHOIO TOJIS?

Yo Takoe miaHeTapHas MOJENb aTOMa U B YEM €€ HEIOCTAaTOK? B yeM cyTh
Mojieni atoma bopa? B ueMm 3akitodaeTcs rumnore3a 0 BOJHOBBIX CBOMCTBAX
yactul? Kakue npeackaszaHus JaeT 3Ta TUIOTE3a O CBOMCTBAX MUKpOMUpaA?

[Tpu KaKuX yCIOBUSIX MPOSIBISIOTCS BOJHOBBIE CBOMCTBA YACTHUII BELIECTBA U
yacTul noJisi? [Ipu Kakux yCIOBHSIX MPOSIBISIIOTCA KOPITYCKYJISIPHBIE CBOMCTBA
YacTHUL BELIECTBA U YACTHII IO ?

Yro Takoe CUIbHOE B3aMMOJCHCTBUE U KaKOBBI €ro cBoicTBa? Uto Takoe ciaboe
B3aMMO/ICHCTBUE U KaKOBHI ero cBoiicTBa? Kakyto posip urpator

(byHIaMeHTaJIbHbIE B3aUMOJIEUCTBHS B CYILIECTBOBAHUU JKU3HU?



KakoBbl ocobenHocTH MUKpoMupa? KakoBa CTpyKTypa aTOMOB M MOJIEKYJ U
pupoza CBA3H aTOMOB B MoJiekyJie? KakoBa cTpykTypa aTOMHOTO si/ipa 1
IIPUpPOJIa CBSA3M HYKJIOHOB B siipe? Kakue 4acTulibl B HACTOSIIIEE BPEMS CUUTAIOT

(byHIaMEHTAIbHBIMHU COCTAaBIISIFOIIMMU MaTepun?

KakoBa nepapxus 00bekToB Bo Beenennoii? Kakas cuia «mpaBuT MUpaMuy» 1
3acTaBIIsSIET HEOECHBIE OOBEKTHI KPYKUTHCS BOKPYT MeHTpa Macc? B ueM equHCTBO
Meramupa?

[Touemy BUXKEHUE ANEKTPOHA B IUNIAHETAPHOM MOJIENIM aTOMa BOJIOPOAA
SKBUBAJICHTHO JBUKECHUIO 3emiin BOKpYr ConHua? KakoBbl 3HaAYEHHUSI OCHOBHBIX
dbu3nyeckux BeMUYMH B cucteme 3emurss — CoJiHIIe ¥ B aToMe BoJopoja? 3aKkoH
BCEMHUPHOTO TAroTeHus. [Imanetapnas Mmoaenb aroma.

Kak MOHO onpeieIuTh MOHSATHE «GKU3HBY»? UTO Takoe HepapXUUE€CKUE YPOBHU
opraHu3aiuu kuBoi Matepun? CKOJIbKO YPOBHEW OpraHU3aiuy )KUBOTO U KaKOBbI
Kputepuu ux BoijeneHus? [louemy He0OX0IMMO 0CO3HABATh UEPAPXUYHOCTH U

CUCTCMHYIO OpraHu3anuro HpI/IpOIIBI?

Kakue xuMHuueckue 31eMEeHThI BXOJST B COCTaB KUBOM KiIeTkH? Kakyro poJib
UTPaAOT caxapa u Iunuael? Kak ycTpoeHb! 0K U KaK WX MOJIEKYJIbI
MPUOOPETAIOT OMPEICIICHHYIO TPOCTPAHCTBEHHYIO opmy? UTo Takoe hepMeHTHI
U KaK OHU pacrno3HaroT cBou cyoctpatel? Kakoe ctpoenue nmerot mosekyinsl PHK
u JIHK? Kakue oco6ernoctu monekynbl JIHK mo3BosstoT eit urpars posinb
HOCHTEJIS TeHETUYECKON nHpOopMaLK?

Kakue nu3smMmeHeHus mpoucxoIaT ¢ MOJIEKyJoi Oenka npu aeHaryparuu? Kak
paboraroT Gpepmentsl? Kak permuuupyercst JJHK?

Kak 110 pasButue npeacTaBiI€HU O KJIETOYHOM CTPOCHUH KUBBIX OPraHU3MOB?
KakoBbI 0OCHOBHBIE KOMIIOHEHTHI KJIeTKH? Kak yCTpoeHbI KIeTOYHbIE MEMOpPAHbI?
Kak BemecTBa nonagarot B kiieTky? KakoBa cTpykTypa kieTouHoro saapa? Kak
KJIETKU JensTcs?

Yem pasnuyaroT KJIETKH )KUBOTHBIX U KJIETKU pacTeHui? KakoBbl 0COOEHHOCTH

OopraHu3al U CI)yHKI_II/IOHI/IpOBaHI/IH OAHOKJICTOYHBIX 9YKApHUOT U KIICTOK B



COCTaBE MHOTOKJIETOYHOTO opranu3ma? Kak ycTpoeHs! kiaeTku mpokapuot? Urto
MIPEICTABIISIOT COO0I BUPYCHI?

KakoBbl ocHOBHBIC TTpu3HaKky nomyssnuii? Kak pacnpenensirorcs ocoou B
nonyssiiuu? Kakue mapamMeTpbl onpeesitoT YHCIICHHOCTh omyJsiun? YTo Takoe
KpuBbIe BeUKHBaHUA? Kakne (hakTophl BIUAIOT Ha N3MEHEHHUE XapaKTePUCTUK
MOy ?

W3 kakuX OCHOBHBIX KOMIIOHEHTOB COCTOSIT 3KOCHCTeMBI? UTO Takoe
Tpoduueckue nenu u Tpopuyeckue cetn? Kakosa Tpoduueckas CTpykrypa

YKOCUCTEMBI?

Kakue akTopsl o6ecnieqnBaroT 1eI0CTHOCTh OMoCc(ephl Kak Ti100anbHOM
DKOCHCTEMBI?

B ueMm cMmbIcn 3ak0Ha coxpaHeHus 3Heprun? Kakue BUbl SHEPTUH CYLIECTBYIOT?
B ueMm cMmbIci 3akoHa coxpaHeHus umiyJibeca? Uto Takoe MomeHT umnyibca? Kak
MPOSIBIISIETCS] 3aKOH COXPAHEHUSI MOMEHTa UMITyJIbca?

Kak sneprus 3anacaercs B kietke? Uto Takoe merabonusm? B uem cyThb
IIPOLIECCOB MIMKOJIN3a, OPOKEHUS U KIIETOUHOrO Jbixanus? Kakue npoueccsl
MPOXOJSAT Ha CBETOBOM M TEMHOBOM (pa3ax GorocuHTe3a? Kak cBsi3aHbI NpOLECCHI
HHEPreTHYECKOro U MmiacTuueckoro ooMena? Yro mpencraBisieT coooi
XEMOCHHTE3?

Kakumu cBoiicTBaMu CUMMETpPUU 00J1aJ1al0T IPOCTPAHCTBO U BPEMS U UTO
cleayeT U3 3TUX CBOMCTB? UTO Takoe HapyllIeHHas CHMMETPHS U KaK OHa
MIPOSIBIISICTCS?

Kak nposBisieTcst ciMMETpHsI B IPOM3BEACHUAX HCKyccTBa? Kakoe 3HaueHHE B
UCKyccTBe uMeeT cuMmmeTpusa? Kakue HaydHble BEIBOIBI MOXKHO CIENATh HA
OCHOBE CUMMETPHU?

Urto Takoe Marepus? B ueM nposBIsieTcsl MaTepUAIIbHOE €IMHCTBO MHUpa?
Mo>kHO 11, U3y4asi COCTaB U ABUKEHUE KOCMUYECKUX TeJl, BOCCTAHOBUTH KapTUHY

DBOJIIOLINM CUCTEMBI? B yeM oTiimune »KUBOr0 OT HEXKUBOT'O?



TEMA 3.0T1 cTPYKTYpBI K CBOMCTBAM.

Kak npeBHerpedeckas «Hayka o Ipupojie» 00bsICHsIa CBoicTBa Ten? B uem
OTJIMYKE ATOMUCTUYECKOTO U JIEMEHTAapPUCTCKOIO MOJIX0JI0B K OOBSICHEHUIO
siBIieHU# npupop1? KakoBbl COLMOKYIBTYpPHBIE MPEANOCHITKA
JPEBHETPEUECKOTONIPUPOIO3HAHUS ?

[Touemy B XVI-XVII BB. aToMucTHUECKHE TTPEJCTABICHHS TOJIyYalOT HTUPOKOE
pacnpoctpaHeHue? B yem otiauune koprnyckyisipHoi Teopuu P. boins ot
IpEIIIECTBYIOLIMX TEOPUI TeHe3Hca CBOMCTB BelecTB? YTo HOBOTO BHEC B
«KOpmycKyJsipHyto ¢unocodpuio» M. HeroTon?

B uem cytb xumnueckoi pesomonuu XVIII B.? Kak noBiusina xumuueckas

PCBOJIOOMA HAa IIOHMMAHHUC I'CHC3HCa CBOMCTB BCHIGCTB?

Yewm oTnnuaercs aromHas teopus . JlanpToHA OT NPEeAIIECTBYIOIUX €1
BAPUAHTOB aTOMUCTUKHU? Kakoe BIUsSHME Ha TIOCIEAYIOIIEE Pa3BUTHE
€CTECTBO3HAHUS OKazaiu padoTsl ansToHa? UTO HOBOrO BHECTA aTOMUCTUKA
JlanpTOHA B MOHUMaHUE F€HE3UCA CBOKMCTB BEIECTB?

B 4eM cocTONT CynIHOCTh KJIIACCUYECKOIO0 aTOMHO-MOJIEKYJISIPHOTO yueHusa? Ha
KaKW€ 3aKOHBI U TIpeACTaBleHUs] GU3UKU U XUMHUH OHO ontupaetrca? [louemy

Hay4YHOE COOOIIECTBO HECKOJIBKO ACCATUIICTUN HE MPU3HABAIIO 3aKOH ABOraapo?

Kakyto posnb KiaccupuKanuy 1 TUIIOJIOTUN UTPAIOT B €CTECTBEHHO-HAYYHBIX
uccienoBanusx? YeM kinaccupukanus XUMHYECKUX 3JIEMEHTOB, IPECTaBICHHAs
B [Iepnoanueckoii cucreme anemenToB . . MeHnneneeBa, oTimyaercs OT APYrux

€CTECTBEHHO-HAYYHBIX Kilaccuuraiuii?

HO‘ICMY OJHH BEUICCTBA OTIIMYAIOTCA ITIO CBOUM (1)I/ISI/I‘ICCKI/IM H XUMHUYCCKUM

cBoiicTBaM OT nipyrux? Kakue GpakTopsl onpeaesioT CBOMCTBA BEIIECTB?

Kaxk 6uonornueckast kinaccuduKkarus IoMOraeT 0CO3HATh B3aUMO3aBUCUMOCTh
COCTaBa, CTPYKTYphI ¥ cBOUCTB? UTo Takoe OmHapHas HoMeHkIaTypa? Kak
MOJIb30BaThCs onpenenuteneM? KakuMu COBpeMEHHBIMU METOIaMU OTIEPUPYET

cucTeMaruka?



Kak pa3BuBanuce npencraBieHus 0 Kiaccuukaium kuBbix cymectB? C uem

CBA3aH IICPCCMOTP B3ITIAJA0B HA CUCTEMY LAPCTB KUBBIX OpFaHI/IBMOB?

Yro mpexacrasisier coooli reHeTHeckuit ko ? Kak nadopmarus o 6enke
cuntbiBaetcs ¢ JIHK? Kak sta nndopmarus tpancnupyercs B BUAC
MOCJIEIOBATEILHOCTH aMUHOKHCIIOT B Oeke?

MoxeT 11 n300pa3nuTesbHOE UCKYCCTBO 00OTaTUTh HAIIIM MPEICTABICHUS U
B3aMMOCBSI3M COCTaBa, CTPYKTYPHI U CBOWCTB 00beKTOB? Kakue HOBbIE,
HEOXKUJAHHBIE ACIIEKThI 3TOM MPOOJIEMBbI OTKPBLIO BaM UCKYcCTBO? COCOOHO Jin

MCKYCCTBO IOMOYb HAYKE BOCCO3/1aTh MHOTOMEPHYIO KapTUHY Mupa’?
TEMA 4. Ilpupoaa B ABH:KEHUH, IBHUKeHHE B IIPUpPoOIeE.

Uto Takoe MexaHn4yeckoe aABuxeHrne? UTo o3Ha4aeT OTHOCUTEIBHOCTh
MEXAHUYECKOTO JIBMKEHHS? KakuMn XapakTepuCTUKaMU OMKMCHIBACTCS
MeXaHH4ecKkoe ABrmxkeHne? UTo siBiseTcsl NpUUYUHON MEXAaHUYECKOTO JIBHKeHUsA? B
4yeM ke ObLI IpaB «ynpsiMbIil ['amuneii»?

Kak noctpouts TpaekTopuun ABuxkeHHUS IIaHeT COTHEUYHOW CUCTEMBI B
TEOIEHTPUUECKON U TEIMOIIEHTPUUECKOM cucTeMax oTrcueTa? [louemy miiaHeThl Ha
HeOecHOM cdepe onuckiBatoT neTio? OT 4ero 3aBUCHUT YTIIOBOM pa3mep NeTian
maHeTbl? Kak KonepHuk onieHn oTHocUTeNnbHbIE paccTostHUS oT ColnHIa A0

J1aHeT?

Kakumu dakTopamu onpeensercst ABUKEHHUE TeJ C TOYKH 3PSHHUS MEXaHUKH?
UTo TakO€ COCTOSTHUE CUCTEMBI C TOUKHU 3PEHUSI MEXaHUKHU? UTO Takoe
neTepMUHM3M? B yem cMbIch tariacoBekoro nerepmuHusma? Kak
CBSI3aHBUIAIIIIACOBCKUM AETEPMUHU3M U KU3Hb yesioBeka? CrpaBeayiuBa jJu

KOHIICTIIUS JIATJIACOBCKOTO JETEPMUHU3MA C TOYKH 3PEHUSI COBPEMEHHOU HAyKH?

Uro nonmmarot noj BoaHamu? Kakue ObiBatoT BosiHBI? ['1€ B ipupoie
HaOMoAa0TCs BOHBI? YTO Takoe 3JieKTpoMarHuTHbIe BOIHBI? Kak mposBisitoTes

Ha OIIBITC 3JICKTPOMArHUTHBIC BOJIHBI Pa3JIMYHBIX I[I/IaHaBOHOB?



Kakue cBolicTBa 0OHapyxuBatoT BOJIHBI? Kakne CBONCTBA SBIAIOTCS OOITUMU
JJ1S1 BOJTH M 4acTHIL?

KakuMm OpiBaeT 3Byk? Kakumu nmapamerpamMu XapakTepu3yeTcs My3bIKalbHbBIN
3BYK? Kak cBsi3aHbI XapaKTEpPUCTUKH 3BYKa C IMapaMeTpamMu BOJIHBI?

Kakoli onbIT BBISIBWII IPOTUBOPEYMS C KIIACCUUECKUMU NpeacTaBiaeHuamMu’? Kakas
TEOPUS U3MEHUJIA HAIlIK B3IJISIABI HA IPOCTPAHCTBO, BpeMs U MaTeputo? UTo
O3HAYaeT B3aMMOCBS3b IPOCTPAHCTBA U BPEMEHU U KaK OHA MPOSIBIISIETCS Ha
onbITe? YTO 03HAYAET BIAUSHUE MAaTEPUAIbHBIX TEJI HAa POCTPAHCTBO U BpEMsI U B
KAKUX OIBITaxX 3TO MPOSBISAETCA?

Kakune nponeccsl MOTYT IPOTEKATH B U30JMPOBAHHON CHCTEME
CaMOIIPOU3BOJIbHO? 3aBUCUT JIM U3MEHEHUE BHYTPEHHEW SHEPTUU CUCTEMBI OT
nyTH (croco0a) ee rnepexojaa U3 OAHOTO COCTOsIHUSA B ipyroe? JloctaTo4yHo Jn
TOJIBKO 3aKOHA COXPAHEHUSI SHEPTUU ISl OTIMCAHUS BO3MOMKHBIX

CaMOITIPOU3BOJIBHBIX IIPOICCCOB B H30JIUPOBAHHBIX cucremax?

Urto Takoe HeoOpaTUMBbIE MPOIECCHl U KaK OHU CBSI3aHbI C ABMKECHUEM Teruia?
[ToueMy nuHAMHUYECKOE onKcaHue (OMUCaHUe, OCHOBAHHOE HAa 3aKOHAX TMHAMUKH )
HETPUMEHUMO JJIsI CUCTEMBI C OOJBIIUM YuCIOM YacTull? B uem 3akimrouaercs
craTucTuueckoe onucanue? Kak npu nmoMouy cTaTUCTUYECKOTO ONMCAHUS
o0BsICHsIETCS TPUPOAa HEOOPATUMBIX MTPOLIECCOB?

Uto Takoe MEeXaHU3M XUMUYECKOU peakiuuu? UTo Takoe KHHETUYECKOE
YPaBHEHHUE PEAKIIMU U B UeM €ro cMbici? KakoB MexaHu3M AeHCTBUA
karanuzaropa? YTo Takoe UHTUOUTOPHI?

XHUMUYECKUE PEAKIUH MPOUCXOASIT MTHOBEHHO MJIH K€ C ONPEIeTICHHON
CKOpPOCTBI0? SIBSIETCS JIM CKOPOCTh XMMUUYECKON PEAKIIMM HEKOW TOCTOSIHHOM
BEJIMYMHOW, UJTU K€ OHA 3aBUCUT OT MPUPObI PEaruPYyIOIIUX BEIIECTB? 3aBUCUT
JIM CKOPOCTh XMMUYECKOUN pPEaKIIUU OT KOHIIEHTPAIIMU PearupyroinX BeIecTB?
OnpenenstoT I CKOPOCTh XUMUYECKON peakuu Kakue-nuoo apyrue Gpaxtopsl (K
npumepy, Temmneparypa)? MoxeT i 100aBlieHHEe B PEaKIIMOHHYIO0 CMECh KaKOTO-
100 BEIIECTBA, HE PACXOAYIOIIETOCs B IIPOIIECCE PEaKIIMH, MOBJIUITH Ha €€

CKOpPOCTH?



Kakoil MEXaHHU3M JIEKUT B OCHOBE JIBM)KEHUS )KUBBIX opraHu3MoB? Kak
JNEeUCTBYIOT Onosiornyeckre Motopbl? Kak padboraror Melmisi? KakoB MexaHusm

ABHKCHHNS OTACIIBHBIX KJIICTOK M OJHOKJICTOYHBIX OpI‘aHI/ISMOB?

MoryT JIi OJHH XUMHUYECKHE 3JIEMEHTHI IpeBpaniaThcs B Apyrue? KakoBsl
0COOEHHOCTH Ipoliecca paJuoaKTUBHOIO pacnajga? Kak mpoucxoasT siepHble

peakiuu?

Kak B3anmocBsizanbl Mexay co00i pa3andHble (GOPMbI U BUJIBI IBUKEHUS?
KaxkoBa cBsi3b pa3nuyHbIX BUAOB ABUKEHUS U dHeprun? Kakue ABUKEHUS

MPUBOJST K 00pa30BaHUIO HOBBIX CTPYKTYp?

Moxet 1 n300pa3uTebHOE UCKYCCTBO, KOTOPOE CTATHYHO MO CBOCH MPUPOJE,
pacIIMPUTH HAIITU MPEACTABICHUS O JBHKCHHUH, TOMOYb Y3HATH O Pa3JIUYHBIX €r0
BHJIaX, TIOKa3aTh JIBFOKCHUE peabHOe, BUAMMOE U JIBHYKCHUEC HEBHIUMOEC?

TEMA 5. DBoJIlOIIMOHHASI KAPTHHA MHUpPAa.

Kakue nmpoueccbl B MAaKpoMUpe SIBISIOTCA HE0OpaTuMbIMU? YUTO XapakTepHO s
no00HBIX TiporieccoB? YUTo Ha3bIBalOT camoopranu3ainueii? Kak nposisusercs

CaMOOpraHHU3aLMs B IPUpPoOIe?

Kakumu xapakTepHbIMUA CBOMCTBAMH 00JIaJIal0T CUCTEMBbI, CIOCOOHBIE K

camooprannzanuun’? KakoB MexaHu3M camoOpranu3anuu’?

Kak Ha ombiTe yOeIuThCS B BO3MOXKHOCTSIX OU(ypKaiuii pu pa3BUTUU CIOKHBIX
cucreM Bo BpemeHn? Kakas cuMMeTpHsi CHOHTAaHHO HAapYIIAeTCsl B ATUX OIbITAX ?

KakoBbl criocoObl caMOBOCTIPOU3BEICHUS )KUBBIX OpraHu3MoB? B uem
3aKJII0YAIOTCS MPEUMYILECTBA MOJIOBOTO pa3MHOKeHus nepes 6ecnonbim? Kakue
(dbopmMbl 6ECIONOro U MOJOBOr0 pa3MHOKEHUs cyliecTBYIOT? Kak ¢popmupyrorcs

rameTtnl? Kak YCPCAYIOTCA ITOKOJICHUS B JKU3HCHHBIX I_[I/IKJ'IaX?

UYro Takoe oHTOreHe3? KakoBbI OCHOBHBIE 3TAITbl HHIWBUYyaTbHOTO Pa3BUTHS U
ux ocobernoctu? Kak oOpasyrorcs 9kT0-, 3HTO- U Me3oaepma? Kak

OCYUIECTBJISIETCS] PETYJISILIUS OHTOreHe3a?



Craunonapna v Beenennas? C dyero Bce Hauasioch? YTo MEpBUYHO:
aJIeMEHTapHas yacTuia uin arom? Kakumu cBoiictBamu 06agaet Gusnueckuii

BakyyM? Kakue HaOmoaeHUs OATBEPAKAAIOT TUIIOTE3y bosbiioro B3psiBa?

Kak u xorma obpazoBanuch ranaktuku? Kakoit MexaHn3M OTBETCTBEH 3a
oOpa3zoBaHue rajJakTUK U 3Be31? MoxkeT ju ctaTh 3Be3a0i IOnurep? Kak
00pa3yroTCs MIIaHETHBIE CHCTEMBI?

Kak cBsizana macca, MOITHOCTb HU3JIyUEHUS, 3BE3/1bI U BpeMs ee ku3Hu? Kakue
MPOIIECCHI MPOUCXOAAT B HEJIpax 3BE3/l U KAaKOBA UX POJIb B IBOJIIOIUU

Bcenennoii?

KakoBo ctpoenune 3emnu? [louemy Heapa 3emiuu pazorpersie U mioTHbie? Kak
BO3ZHMKJIM Ha 3emJie ruapocdepa u atmocdepa?

Kak pa3BuBasinch 3BOMIOIUOHHBIE Uaeu 10 JJapBuHa? B uem cocTout cyTh
yuenus Y. /lapsuna? Kakune CylecTBYIOT JOKA3aTENbCTBA IBOIOIUN KUBBIX

cymectB? Kak vcciaeayoT BOJIIOLMOHHBIN TTpo1ecc?

Kax nmpoucxoaut Bu1000pa30BaHHUE COTJIACHO CUHTETUYECKOU TEOPHH
sBoNIFOLMKU? YTO Takoe MUKPO3BOJIIOLHS U Makpo3BotoLusa? KakoBbl OCHOBHBIE
HarpasjeHus 3BooIuU? YTo Takoe Ouonorudeckuit mporpecc? KakoBbl
COBpEMEHHbIE MTPOOJIEMbI TEOPUU FBOJIIOLIUN?

Kakue cyniecTByoT runoTe3bl 0 MPOUCXO0KACHUM KU3HU? KakoB BO3MOKHBIIM
CLICHapU# pa3BUTHS KU3HU B paMKax koHuenuuu «mupa PHK»? Korga nossunucs
IIPOKApHOTHI U 3yKapuoThl? KakoBbl OCHOBHBIE 3Tallbl CTAHOBIICHHSI KIIETKU
AYKApHUOT?

Kak mio pa3BuTHe )KMBOTHBIX U PACTEHHUN B PA3HBIE TE€OJIOTMYECKUE IITOXU ?
KakoBbl ObUTM TPUUMHBI paclBETa U BBIMUPAHUS PA3HBIX TPYIII )KUBBIX
opranu3moB? Kak mpoxoauia cMeHa 6uocdep B ucTopuu 3eMiu?

Otkyzaa nouw romuHuAbI? Kakyto posib B 3BOJIFOLMHU YEJIOBEKA ChIrPaIn
aBcTpanonuteku? Kakue GpakTopsl chirpaiv BaxHYIO pOJib B 3BOJIOLUHN YeJIOBeKa?
KTto Ob11M nipsiMbI€ NIPEAKU YEJIOBEKA pa3yMHOTr0?

KakoBo MecTo HeaHiepTaliblia B poA0CIOBHOM yenoBeka? Kak u rie mia



IBOJIIOLMS yesioBeKka pazymHoro? Ilouemy copmupoBanuck pacel yenoBeka?
KakoBa posb KyJIbTypbl U COIMATBHBIX ()aKTOPOB B IBOJIOLIMHU YETOBEKA?
Bo3Mo>kHa 7111 9BOJTIOLIMSI COBPEMEHHOTO YeNoBeKa?

B yeM nmpuunHbI 3K050rHYEecKOro kpusnca? Yro takoe Hoochepa? B uem

npo0semMa yCTOHYMBOTO pa3BUTHA?

11 knacc. Yacrn 1.
TEMA 6: Pa3zBuTHne TeXHOr€HHOM IUBUJIN3AIHH.

CylecTByeT Jid B3aUMOCBSI3b MEXAY CO3JIJaHHOM Y€JIOBEKOM MCKYCCTBEHHOM
cpenoi u TexHUKOM? KakoBbl 0COOCHHOCTH TEXHHMKHU KaK BUAA ICSITEILHOCTH
yesioBeka? Kakue GpakTopsl onpenesstoT pa3BUTHE TEXHUKH.

B 4ueMm cocToUT CyIHOCTh TEXHUKHU KaK KOMIOHEHTa KyinbTypbl? Kakue Hayku
M3Yy4daroT TEXHUKY? UTO Takoe TEXHOTE€HHAs IUBUIN3AIS !
Kakyro nonp3y TexHrUKa NPUHOCUT YesoBeuecTBY? He siBisieTcs Jin TEXHUKA B

COBPEMEHHOM MHUPE POCKOIIIbIO?



Kak 3aponunacek Texuuka? Kak pazBuBaiach TEXHUKA B PEMECIIEHHBIN nepruoa?
Korzaa u kak nosiBunace MaiMHHas TexHuka? KakoBbl 0COOEHHOCTH pa3BUTHS
TEXHUKH Ha COBPEMEHHOM 3Talle TEXHUYECKOT0 Iporpecca?

Kak uctopuyecku MEHSUIUCh B3aMMOOTHOLIEHUSI €CTECTBO3HAHUS M TEXHUKH?
Kto nepBbliit n3obperarens - yenosek wiu npupoja? Kakue ycnexu
€CTECTBO3HAHUS U TEXHUKHA 03HAMEHOBAJIN Py HAyYHO-TEXHUYECKOW pPEBOIIOLNN?

Kak 3apoaunack 1 pa3BUBAJIACH TEXHUKA, C IOMOLIBIO KOTOPOM YEIOBEK OCBOMII
BO3.lyX, MOp€E 1 Heapa 3eMin? Kak TeXHUKa BbIBENA YenoBeka B kocMoc? Kak
pa3BHUBajach CTPOUTENbHAS TeXHUKA? Kak ¢ pa3BUTHEM YeJIOBEYECTBA MEHSIACh
BOoceHHas TexHuka? Kak TexHuka moMmorana co31aBarh yiOT?

Kak B nureparype npeacraBiaeHbl B3aUMOOTHOLIEHUS YEJIOBEKA U TEXHUKU?
Kakne TexHnuecKkrne JOCTUKEHNS YETIOBEYECTBA IPOCIIABIICHBI B INTEPATYPHBIX
npousBeneHusax? Kakas TexHuka, 10 MHEHHUIO MTHUCATENEN, HECET B ce0e yrpo3y
YEJIOBEYECTBY?

Yro Takoe TexHohoous? YeM onpenensieTcs cTpax YeloBeKa Mepel TEXHUKOM Ha
Pa3HBIX 3TAIAX €ro UCTOPUYECKOIO pa3BUTH? KakOBbI COBPEMEHHBIE MTPOSIBICHUS
npo0JieMbl B3aUMOOTHOIIICHUH YEIOBEKA U TEXHUKHU ?

Bcerna nu noctukeHus: HAyKU U TEXHUKH SIBISIFOTCS 0J1arom JiIsl yeaoBeuecTBa?

Hecer nu yemoBek OTBETCTBEHHOCTD 3a CACIIaHHBIC OTKPBITHA NIN H306peTeHI/IH?

TEMA 7: B3aumoaeiicTBe HAYKH U TEXHUKH.

Kakomy yHnaMeHTaIbHOMY 3aKOHY MTOAYUHSETCS IEUCTBUE MPOCTEHIITUX
MEXaHHYECKUX YCTPOMCTB: pblYaroB M peaykropoB? KakoBa poib Cuiibl TpEHHS B
MeXaHU4eCKuX ycTpoiictBax? Uto Takoe mpobiemMa yCTOMYMBOCTH U B UEM €€
3HaueHue?

Kak HeoOx0oaMMOCTh CO3/1aHusI BOGHHON TEXHUKU CTUMYJIHUPYET TBOPUYECTBO
nzooperareneii u yueHbix? B ueM cxo/ICTBO U pa3inudue TBOPUECTBA H300pa3UTEs
U TBOpUECTBa Xy10kHUKa? Beeraa i BocTpeOOBaHO TBOPUECTBO M300peTaress?

Kakwne 3akoHBI (PU3UKH 0OBSICHSIIOT CIIOCOOHOCTh MEXaHU3MOB, CO3aHHBIX

YCJIOBCKOM, IIJIaBaTh U netaTth? Kakue cuibl BO3HUKAIOT Ipu 00TEKaHUU TEII



MOTOKOM XUJKOCTH WUJIU Ta3za?

B ueMm cyTh peakTuBHOTO ABMXEeHUS? KakOoBBI 0COOCHHOCTH PEaKTUBHOTO
nBrxeHus? Ha kakux 3akoHaX OCHOBAHO PEAKTUBHOE JBMKEHUE? 1'11e
UCIIOJIB3YETCSl PEaKTUBHOE IBUKEHUE?

KakoBa 1osbp3a 0T KOCMUYECKHUX HcclieoBaHu? KakoBbl OCHOBHBIE ATAIlbI
KOCMHUYECKHUX HccieaoBannii? Kak KOCMUYECKUE UCCIIEIOBAHUS CBSI3aHBI C
pa3BUTHEM O0OPOHHBIX TexHOJIOrui? Kak BIUSIOT yCIOBUS KOCMUYECKOTO MOJIeTa
Ha OpraHu3M uesioBeka? KakoBbl B HACTOSIIEE BPEMSI IEPCIEKTUBBI KOCMUUECKUX
WCCIIEIOBAHUM U, B YACTHOCTH, BO3MOXHOCTH KOCMUYECKUX MTyTEIIECTBUM C
y4aCTHEM YeJIoBeKa?

Urto takoe asuratens? [loueMy HEBO3MOXKEH BEUHBIN ABUTATENBL? UTO Takoe
TEIUIOBOM ABHUraresb? UTo Takoe TEpMOAMHAMUYECKUN IUKJIT?

Yewm orpannuen KIIJ] TerioBoro asurarens? Uto Takoe uacaabHbIM TEIIOBOM
npurarenb? KakoBa TemnoeMKoCTh uaeanbHoro rasa? Kak serauciuts KI1J]
TEPMOANHAMUYECKOTO IMKJIA?

Kaxk KII/] pa3nuyHbIX IUKJIOB 3aBUCUT OT apaMeTpoB HUKIOB? Bo CkoJIbKO pa3
omnmyaetcs KITJ[ npocreimmx nukinoB ot KII/[ naeansHOM TEMIOBOM MAIIMHBI?

Ha kakue TUnbl NoIpa3aeiisioT peaabHble TEMIOBbIe ABUTaTeNn? KakoBbl
OCHOBHBIE y3JIbl TEIUJIOBBIX JIBUTATENEH U Kakue PyHKIIMK OHU BhIMOIHs0T? [1o
KaKUM KPUTEPHUAM OLIEHUBAIOTCA TEIJIOBBIC JBUTATEIN?

Kak uenoBeuecTBo npousBoaut Temino? KakoBbl cCOBpeMeHHbIE TPOOIEMBI,
CBSI3aHHBIC C MMPOU3BOJICTBOM U cOepekeHreM Teria? Ha ckonbko et
YEJIOBEUECTBY XBATUT TPAIULIMOHHBIX UCTOYHUKOB TETJIOBOM SHEPTETUKHU U
KAaKOBbI aJIbTEPHATUBHBIE HICTOUYHUKU SHEPTUU?

Kakast hpynaaMmeHTanbHas cujia JISKUT B OCHOBE JICHCTBUSI DJIEKTPOTEHEPATOPOB U
anekTpoaBuratesneii? KakoBbl OCHOBHBIE Y371l 3JIEKTPOTr€HEPATOPOB U
anekTpoasuratenei? I'ae ucnonap3yrores anekrpoapurarenu’? B yem
MPEUMYIIECTBA U HEJIOCTATKU JICKTPOABUIATENICH 1T0 CPABHEHHUIO C TETNIOBBIMU
JIIBUTATEIIMU?

Kak paGoTa KOJIEKTOPHOTO IBUTATENsl 3aBUCUT OT BeTUYMHBI HAarpy3ku? Kak



HaIpsHDKEHUE, 1aBA€MOE FEHEPATOPOM IIEPEMEHHOI0 TOKA, 3aBUCUT OT IapaAMETPOB
reHeparopa?

KaxoB npuHIMN paboThl XUMUYECKUX UCTOYHUKOB TOKa? KakoBbl OCHOBHBIE
COCTABJISIFOLIME UCTOYHUKA MUTaHUs? KakuMu mapaMeTpaMu XapaKTepU3yrTCs
VMCTOYHUKH NTUTAHUS?

Kakue cniocoOsl nepejaun 3HEpruu Ha pacCTOsIHUE CYHIECTBYIOT? Yem
00yCIOBJICHBI TOTEPU PHEPTUH MPH nepeaade? Yem BrIro/ieH ciocod nepenadyu
aneKTpodHEprun? Kak yMEHbIINTh MOTEPU NIPU NIEPEAAUE DIICKTPOIHEPTUU?

KakoBbI OCHOBHBIE Y3JIbl U PUHLIUI PAOOTHI COBPEMEHHOM
terio3nektporeHTpanu (TOL)? KakoBbl OCHOBHBIE Y3716l U IPUHIUI paOOTHI
runpoanekTpoctanuuu (I'9C)? Kakoe BiusiHUE Ha 9KOJIOTMYECKYI0 00CTaHOBKY
MOXET OKa3bIBaTh CTPOUTENLCTBO TOL[ m ['DC?

Kak renepupyrorcst 1 perucTpupyroTcst paauoBosiHbl? KakoBel 0COOEHHOCTH
pacnpoCTpaHeHUs! paJuOBOJIH BOJIU3M NOBEPXHOCTU 3eMJIIu?

KakuM 00pa3oM MOXKHO OCYIIECTBUTH Mepeaady HHPOpMalry Mpu NOMOLTA
paaunoBosnH? Ha uem ocHOBaHa nepenada nHGOpMaluu Ipy MOMOIIH
MCKYCCTBEHHBIX CITYTHUKOB 3emuin? KakoBbl npyuHIMIIEI paanoigokanun? Kakue
BO3MOKHOCTH MPEJOCTABIISIET PAIUOJIOKALIMS?

Kak pabortaet moOunbHas TenedoHHas cBsi3b? Kakue 31eMeHThI BXOST B COCTaB
MOOMJIBHOTO TeIe(OHHOTO anmapaTa u KakoBO UX (PYHKIMOHAIBHOE
npennazHayeHne? KakoBbl MEpPCIEKTUBBI pa3BUTHS MOOWIHHON TeaeOHHOM
cBs3n?

Kak paccmaTpuBatoTcsi CBETOBBIE SIBJICHUS C TOUKH 3PEHUS] TEOMETPUUECKOMN
orntuku? Yto Takoe 00beKTHBHI? B kakux mpubopax oM ucnoib3yrores? Kak
JoCTUraeTcs Bu3yaibHoe ypennuenue? Kakue npruOopsl MO3BOJISIOT JOCTUTHYTh
BHU3YaJIbHOTO YBEJIMYEHHUA?

UTo mpoucxXoauT Mpu akKKoMoaIuu riasza? B uem paznuuue paboTs
HOPMAaJIBLHOTO, OJIM30PYKOTO U JadbHO30pPKOro riaza? Kak aeiicTBue JIUH3BI

UCIpaBisieT neeKT 3peHus?



TEMA 8: EcrecTBoO3HaHHMEe B MHPe COBPEMEHHBIX TeXHOJIOIMil.

Kak, ncnonb3ys nHTEpPEPEHIIUIO CBETA, PA3JI0KUTh CBETOBOE U3TYUCHHE B
cnektp? Urto Takoe nomispuzanus BoiaHbl? Kakue mpubopsl nenatoT CBETOBYIO
BOJIHY MOJISIPU30BAaHHON?

Kak 3aBucHT paccTosiHue Mexay HHTephEpeHIIMOHHBIMA MaKCUMYMaMH MOCTIe
MIPOXOKJICHUS CBEeTa yepe3 AUPPaKIUOHHYIO PEIIETKY OT JAJMHBI BOJIHBI CBETA U
nepuoja pemetku? Yem paznuBaetcs ontrdeckue nopoxkn CD u DVD?

Uro sBIIIETCSI OCHOBOM BOCTIpUATHS 00BeMHOT0 n300paxenus? Kak
HCKYCCTBEHHO Bocco3aaTh cTepeodddext? Uto Takoe romorpadus?

Kakum oOpa3zom ria3 BocnpuHuMaet 1BeT? Ha yeM ocHOBaHa TpexIiBeTHas
Teopus 3peHust? Kak coBpeMeHHbIe MprOOPbI CO3IAI0T 3aJaHHbIN [[BET?

Kakoe siBjieHue JIeKUT B OCHOBE paboThI (poTo3eMeHTa7 UTO Takoe BHYTPEHHHUI
doTorpdext? Kakue mpubdopsl padboTatoT Ha OCHOBE BHYyTpeHHEro Gorodddexra?
KakoBbI MpUHIIUIIBI paOOTHl KBAHTOBBIX YCUIIUTEJICH CBETA U ONITUYECKUX
KBAaHTOBBIX T€HEPATOPOB?

Kak cBs3aHbI pa3HOCTH 3aCElIEHHOCTEN YpOBHEH U KOG (DUIIMEHT YCUICHUS B
ONTUYECKOM KBAaHTOBOM ycuiutene? Kak 3Tu BeTUUHHBI 3aBUCST OT
3 PEKTUBHOCTH HaKaAYKU?

Kakne oCHOBHbBIE CBOMCTBA JJa3€pPHOr0 U3IYyUYCHHS OTIIMYAIOT €r0 OT U3ITy4YECHUS
JIPYyTUX UCTOYHUKOB cBeTa? Ha kakue Turbl noapasaenstor jgazepbl? Kakue
MPUMEHEHUSI HaXOST JIa3ephl?

[Touemy onacHa paguanua? Kakoe npakTuyeckoe NpUMEHEHNE HAXOAAT
paguoaKkTUBHBIE N30TONBI? [louemy siaepHbIe peakuu Ipy OJMHAKOBOW Macce
UCXOJHBIX BEIIECTB AAIOT ropa3o OOJBIIYIO SHEPTUIO, YEM XUMHUECKHE
peakuuu? YTo HEOOXOAMMO ISl CO3AaHUS CaMONOIAEP>KUBAIOIINXCS SIIEPHBIX
peaxiuii?

Kak u xem coznaBanocs sipepHoe opyxkue? J[omkeH v y4eHblid, YU pa3paboTKu
MOT'YT BIOCJICICTBUY NTPUYUHUTD BPEJI UEJIOBEUECTBY, HECTH
MOPaJILHYIOOTBETCTBEHHOCH? UeM 00BsicHsIeTCs O0opb0a 3a HepacpoCcTpaHEeHUE

IEPHOTO OpYKusi? BO3MOXKHO JIM HaBCEr1a OCTAaHOBUTh €0 PaCIpOCTPAHEHUE?



AApo KakuxX aTOMOB YYacCTBYIOT B PEAKLHMSIX, TPOUCXOAAIINX B aTOMHBIX
peakuusx? Ha kakue TUIBI JeasT peakTophl? Kakue 0CHOBHBIE 3JIEMEHTHI
00pa3yroT KOHCTPYKIHIO SIIEPHOIO peakTopa?

KakoBO COBpEMEHHOE COCTOSHUE aTOMHOM YHEPTETUKHU U ITEPCIIEKTUBBI €€
pa3BuTHA? HacKoIbpKO OmacHa siiepHasl SJHEPreTrKa B IUIAHE BO3MOKHBIX aBapui U
IKOJIOTUYECKOTO Bpeaa? B uem 3aximrouaercs mpobdieMa BBO3a M 3aXOPOHEHUS
OTXOJIOB SJIEPHOM SHEPTETUKHU ?

Kakum 00pa3oM ObL1a OCylIecTBIIEHA HEYIIpaBisieMas TepMosiiepHast peakuus? B
YeM COCTOUT OCHOBHAs CJIOKHOCTB OCYILIECTBJICHUS YIIPABIIEMON TEPMOSIEPHON
peakuun? UTo npeacTaBiseT coOoil roprouee Juisl TEpMOSAEPHBIX peakiuii? Kakue
CHOCOOBI yAepKaHUs BBICOKOTEMIIEPATYpHOU I1a3MBbl IIPEAIONIAraeTCsl
MCIIOJIB30BaTh B TEPMOSIIEPHBIX pEAKTOpax?

[ToueMy B cOBpeMEHHBIX yCTpoOIicTBaxX HH(pOpMaLus peodpaszyeTcs B
aNIeKTpuUeckue curHaibl? UTto Takoe aHanorosble U udpoBbie curnaibl? Kak
npeodpaszyercst uHpopmarus?

4eM OTJINYAIOTCS 3JIEKTPOHHO-BAaKyyMHBIE U MIOJYTIPOBOIHUKOBBIE IPUOOPHI OT
JIPYTUX DJIEMEHTOB AJIEKTPOHHBIX cXxeM? KakoB NMprHIMN AEHUCTBUS SJIEKTPOHHO-
BaKyyMHbIX puoopoB? KakoB npuHIMNI AeHCTBUS TOIYTPOBOJHUKOBBIX
puoopoB?

Kakue ¢pyHKIIMOHAIBHBIEC 2JIEMEHTHI BXOJSIT B COCTAaB KoMIibioTepa? U3 kakux
3JIEMEHTOB COCTOSIT y3ibl KoMIbloTepa? Kak paboTaroT goruueckue 31eMeHThI?

Korzaa BO3HUKIIM NIEpBBIE CUETHBIE MPUCITOCOOTIEHUS U KaKOBbI OCHOBHBIE ATaIlbI
Pa3BUTHS BBIUUCIUTENBHON TeXHUKHU? Kak NCIIONb3yIOTCS KOMIIBIOTEPHI B
HACTOSIIEE BPEMs U UTO OHU CMOTYT B Oyaymiem? KakoBa coBpeMeHHasi TEXHUKA,
UCIIOJIb3yeMas B KOMIbIOTEpax? KakoBbl MEPCIIEKTUBBI UX PA3BUTHS?

Kakue npubopsl ¥ kak mpeoOpa3yoT BOCIPUHUMAEMYIO YETOBEKOM
uH(MOpMAITUIO B dJIEKTpUIecKre curHaibl? Kakue mpuOopsl U Kak mpeodpasyroT
XPAHSIILYIOCS B KOMIIbIOTEpE HH(OPMAIUIO B HHPOPMALIMIO, BOCIPUHUMAEMYIO
OopraHamM¥ 4yBCTB?

MosxeT 11 npupoa yJ1I0BJIETBOPUTH BCE HYk bl yenoBeuecTa? Kakyro poiib B



0JIarOCOCTOSTHUY YEJIOBEKA UTPAIOT CUHTETUYECKHUE BEILIECTBA U MaTEpUAIIbI?
KaknMu HeOOBIYHBIME CBOMCTBAMH 00JIaTaI0T HCKYCCTBEHHO CO3/aHHbBIC
BemecTa? Yem BbI3BaHA HEOOXOAMMOCTD CO3/ITaHUS BEILIECTB C HOBBIMU
cBoMcTBamMu?

UTto Takoe moimMepsl U KakoBO X ctpoeHue? Kakue moamumepsl ObLTH CO3aHbl
npupoaon? Kakre NCKyCCTBEHHBIE IOJIMMEPBI CO3/1aJT YEIOBEK U KAKOBBI UX
cBoicTBa? I'1e MPUMEHSIOTCSI UICKYCCTBEHHBIE TTOJIMMEPHI?

Uro Takoe miacTMacchl U i€ OHU MPUMEHSIOTCS? KaKOBBI XapaKTEPHBIE
MpuU3HaKy miactMacc? MoKHO Jid, 3Hasi CBOMCTBA IJIACTMACC, OTIUYUTh UX APYT
oT apyra?

Urto Takoe 6morexHosorus? Kakue 3tanbl B pa3BUTHH OMOTEXHOJIOTHU MOKHO
BbIJIETUTh? Kakyto posb OMOTEXHOJIOTHS ChIrpajia B Pa3BUTUU LIMBUIU3AINHN?

Kak BiusieT coBpeMeHHasi OMOTEXHOJIOTHS Ha KU3Hb YeJIOBeKa U 00111eCcTBa B
uenom? He npuBeneT jiv BMEMIATEIbCTBO B €CTECTBEHHBIN X0 HPUPOTHBIX
MIPOIIECCOB HE TOJIBKO K Kpaxy YeJI0BEYECKOUW IIUBUIIU3AIUHU, HO U K THOEH BCel

IJTAHETHI?



11 kaace: Yacrs 2.
TEMA 9. EcrecTBeHHbIC HAYKHU M 310POBbE YeJI0BEeKa

[ToueMy Ba’kHO pacCMOTPETh OPTaHU3M YEJIOBEKa Kak Onosiornyeckyro cucremy? KakoBsl criennduyeckue 0COOEHHOCTH OpraHU3Ma 4esior
B yewm 3akmiouaeTcst yHUKaIbHOCTh (heHOMeHa «HenoBex»?

[Touemy Tak ci0KHBI TPOOIEMBI 310POBbS YEIIOBEKA?

B uem 3akitouaercs Guonornyeckoe 3HaueHue romeocraza? Kakos 6uonornueckuii MexanusM nojaepxanus romeocraza? Kak Biuser
CIIOCOOHOCTh OPraHM3Ma YeJIOBEKa K aJanTallii Ha COCTOSTHUE €0 3/I0POBbs?

Kak ocymiecTBisieTcst MbllieuHas AedaTeabHocTh? Kak mpoucxoauT sHepreTnyeckoe ooecrneyeHne padoTarommx MbII?

Kakwue Borpocs! pemiaer 6noxumust criopra’?

UTto Ha3bIBaIOT (hakTOpamMu pucka?

KakoBbl Ouoxumuueckue ¢pyHkiuu nutanusa? Kak ocyiectisiercs sHepreTuueckast pyHkuus nutanus? KakoBel OnoxumMudeckue Kpurep
palMOHAIBHOTO TUTAHUA?

Kak cocTaBisitoT 6MoXxuMuyeckn 000CHOBaHHBIN pariioH? Kak mpoBecTH 1abopaTOpHbIN aHAIN3 MUIIEBBIX TPOIYKTOB AJI ONPENeIeHuUs
CTENIEHU UX KUCIOTHOCTH, HAJIMYUSI HEKOTOPBIX HOHOB?

[Touemy BUTaAMUHBI OBUTHA OTKPBITHI 3HAYUTEIBHO MO3KE APYTUX KOMIIOHEHTOB MUTAHU? UTO MoOKa3aau pe3yabTaThl XMMUYECKOTO CUHTE3
BUTAaMUHHBIX MpenapatoB? B yem npossiiseTcss OMoia0ruueckas akTHBHOCT BUTAMHUHOB?

Kax Ha3bIBaIOT U K1accupuuupyroT BUTaMuHbl? [loueMy opranusm 4yesnoBeka He CHHTE3UPYET BUTAMHHBI caMocTosITesbHO? Kakue (aktor
BIIMSIIOT HA MOTPEOHOCTh OpraHu3Ma B BUTAMUHAX?

Kaxkue BemecTBa Ha3bIBatOT JiekapcTBaMu? UeM 00yCIOBICHO 1eieOH0e AeCTBUE JIeKapCTBEHHBIX pacTeruit? [loueMy B Halie Bpemst 3Hal



IPUHLUIIOB KCIIOIb30BaHMsI JIEKAPCTBEHHBIX BEILIECTB HEOOXOAUMO KaXa0My?

Yro Takoe ummyHuTtet? Kak opranuszm 60peTcs ¢ MpOHUKIIMMU B HETO BUpycamu u Oaktepusmu? Kakosa cienndurika peakinii BpoKICHH
npruodbpereHHOro uMMyHuTera? C KaKMMH MEXaHU3MaMU CBSI3aHa HEBOCIIPUUMYHMBOCTD K TOBTOPHBIM MHpekuusam? [loueMy pazBuBaeTcs
amieprus’?

B uewM 3akmroyarorces crienuduueckue 0coOeHHOCTH 3a00I€BaHU YEI0BEKa, BhI3bIBAEMBIX MUKpoopraHnsmamu? Kak npoBoauTcs
paloHaIbHOE JIeYeHNEe UHPEKIIMOHHBIX 00JIe3HEeH?

Kaxkue hopmbl COXXUTENBCTBA pA3HOUMEHHBIX OPraHU3MOB BCTpevaroTces B pupoje? Kak npoucxoaut 3apaxeHue napasutamu? Yem onac
KJICIY ¥ KPOBOCOCYIIIHE HACEKOMBIE?

Kak nposiBisiercst BupycHas napexuus? [louemy oueHb CII0KHBI M aKTyallbHbI IPOOJIEMbI B3aUMOJICHCTBUS UesoBeka 1 Bupycos? [louemy
MMMYHUTET K TPUIIITY SIBJISIETCA HAJIEAKHOU 3alUTON OT CIEAYIOIIeH 3muieMun?

B yem cocTosIT MpUHIMIHUATIBEHBIE OTINYHS BUPYCHBIX UH(EKITHIT?

Kaxk nacnenyrorcs npusHaku? KakoBbel MaTepuanbHble OCHOBBI HaclieCTBEHHOCTU? UTo npeacTaBisieT coO0M CUEIIEHHOE Hacle10BaHue?
KakoBbI OCHOBHBIE ITOCTYJIATHI XPOMOCOMHOW TEOPUHU HACIEACTBEHHOCTH ?

Yo n3yyaeT reHeTrka yenoBeka? UTo Takoe KapuOTHI M KaK HACIEAYIOTCS IPU3HAKH, CLEIJIEHHBIE ¢ 1T0JIOM? KakoBbl OCHOBHBIE METO/IbI
TE€HETHKH YesoBeka? UTo HOBOro najio 3aBepuieHue nporpamMmsl '['eHom denoBeka'?

Kaxkue 6omne3nn Ha3bpIBatOT HaciencTBeHHbIMU? B uem criennduika HaciaeacTBEHHBIX OoJie3Hen? Kakue rpynibl HacieICTBEHHBIX 00JIe3HE]
BBIJICJISIFOT M KaKWe MPUYMHBI BEAYT K UX pa3BUTHIO? CyIECTBYIOT JIM CIIOCOOBI MPEAYNPEKICHUS U JICUCHUS HACIEACTBEHHBIX 00JIe3HEH?

KakoBbl 3a1au MEAMKO-TEHETUYECKOTO KOHCYIbTUPOBaHUsI? Kak MOXHO CHU3UTh PUCK POKJICHHS peOCHKA ¢ HACIIeICTBEHHBIM 3a00JIeBal



TEMA 10. EcTecTBeHHbIe HAYKH U IJ100aJIbHbIE NIP00JIeMbI YeJI0BeYeCTBA.

Kaxune mpo06embl Ha3pIBatOT T100aTbHBIMU? KakoBBI 0COOCHHOCTH TIIOOATBHBIX MPOOIeM coBpeMeHHOTO Mupa? Kakue ycioBust TpeOyrOT
JUTSL petIeHus! TJI00AIbHBIX MPOOJIEM COBPEMEHHOCTH?

Kakum 00pa3om Orosioruaeckuii Buj Homosapiens Hapyirain mpupoHoe paBHOBeCcHE B dKocucTeMax? Kakne (hakTopbl 1eaTeIbHOCTH
YeJI0BeKa MPUBEIH K IJI00aTbHBIM HAPYIICHUSIM MPUPOAHBIX MPOIECCOB B Ouochepe?

UYro Takoe skonorudeckas mpoodiaema? B yem 3akirodaercsi aHTpOnoreHHoe Bo3zeiicTBue Ha mpupoay? Kakue Mepsl MOTYT TOMOYb
MPEOTBPATUTh HAJIBUTAIOLTYIOCS KOJIOTHYECKYIO KatacTpody?

Kakue nocnenctBust 3arps3HEHUs] OKPYKAKOIIEH cpeabl MOXKHO PeAoTBpaTuTh? C ueM OHU CBSI3aHBI?

B ueM 3akiroyaeTcsi OMOJOTUYECKUI CMBICI KPYTOBOPOTOB BeliecTB B 6uochepe? KakoBbl 0COOCHHOCTH IPUPOJAHBIX KPYTOBOPOTOB BEIIIEH
[ToueMy nesTeTLHOCTD YeOBEKa Ha 3emiie (aHTPOIMOTEHHOE BO3/ICUCTBUE) HAPYIIAET IrI100aJIbHBIE KPYTOBOPOTHI B Onochepe?

Kakum 006pa3oM MOKHO COTJIacOBATh JAEATEIHLHOCTH YeJIOBEKa Ha 3eMiie ¢ 3aKOHAMU TPUPOJIbI?

Kak mensincst kiumat B uctopuu 3emin? KakoBbl COBpEMEHHbBIC TCHICHIIMU B U3MEHEHUH KJIMMaTa U 4eM OHU 00yciioBiieHbl? UTo Takoe
MAapHUKOBBIN 3P(EKT U KaK OH BIUSAET HA KIUMAT?

KaxoBbl mpuunHbl skojoruyeckux karactpod? [louemy HeoOX0UM Hay4YHBIN aHATIN3 TPUYMH NPUPOIHBIX KaTacTpod? Kak pemaercs
npobJieMa 030HOBBIX JbIp? UTo Takoe sKojJorudeckas SKcnepTusa?

Kakum 06pa3zom cieayer mpoBOIUTh AKCIIEPTHYIO OIIEHKY SKOJOTUUECKHX sIBJIeHU? Bce 1 sKomorndeckrne COOBITHS, KaKyIHUeCs
KaTacTpopUYECKUMHU, SBIIAIOTCS TAKOBBIMU Ha camo Jiese?

KakoBbl TeHIeHIINHU pa3BUTHS HAYyYHOTO 3HaHUs? KakoBbl 0COOEHHOCTH MHTETpaIlii HAYYHOTO 3HAHUS Ha MyTH PEIIECHUS II100abHBIX

poOem?



[Touemy 4enoBeKy TPYIHO OCO3HATH OMACHOCTH TNI00ANBHBIX MpobieM? B ueM 3akirodyaeTcsi MopajibHasi OTBETCTBEHHOCTh YUEHBIX Mepes]
COBPEMEHHBIM 0011IeCTBOM?

Hoocdepa: uro 310? Kakue opueHTHUPBI pa3BUTHS YeIOBEYECTBA 00OCHOBBIBAET KOHIIEHIUSI HOOC(ephI?

Yro Heobxoanmo 3HaTh yenoBeky XXI| cToneTus o 3akoHax cymecTBoBaHus 6uocdepsi? UTo J0MKEH 0CO3HATH KaXKIBINA, YTOObI
Croco0CTBOBATh coXpaHeHuto orocdepni? Uto npencrasnser codboii BceMupHas KOHIENIUSA YCTOMYMBOTIO Pa3BUTHS O0IIECTBA

u 6uocdepnr?



OueHka 0CBOCHMS IMCHUILIHHBI IpeaycMaTpuBaeT nposeaenue 3SAYETA

Bonpoce! 1J1s1 TeCTUPOBAHUSA 110 MPEAMETY
«OCHOBBI €CTECTBEHHOHAYYHOI'0 MIO3HAHUS MHPA»

CrynenToB | kypca Bcex cnenuajibHOCTeil

1. CoBOKYHHOCTh HayK O IPUPO/Ie (ECTECTBEHHBIX HAYK), B3SITHIX B UX B3aUMOCBSI3H,
B3aMMO3aBHCHUMOCTH, KaK LEJI0€ — €CTh

1) oOriecTBO3HAHKE 2) eCTeCTBO3HAHHE
2. W3ydyeHueM oueHb OOJIBIIOTO 3aHUMAETCS

1) ¢usuka 2) acTpoHOMUS 3) Guonorus
3. M3ydyenueM o4eHb MaJIOTO 3aHUMACTCS

2) ¢usmka 2) acCTpOHOMHS 3) Ouomorus
4. W3yuyeHneM O4EHb CIOKHOTO 3aHUMAETCS

3) ¢wusuka 2) acTpoHOMUS 3) 6uonorus

5. «MneanbHbll Ta3y», KKPUCTATUIMYECKAS PEHIETKAY, «a0COIIOTHO YEPHOE TEIOY,
«MaTepuagbHas TO4Ka», 3TO -

1) anHayoru B MOBCEIHEBHOCTH 2) Mojiend 0OBEKTA UITH SIBIICHUS

6. dusnka Kak HayKa MOJy4YuiIa pa3BUTHE B

1) XVlis. 2) XVIlIs. 3) XIXa.
/. Hayky 0 3aK0oHax TEIIoBOro (TepMO) IBUKEHHUS U €ro MPEBpaIeHUIX (IMHAMUKA) B
IpYrUe BUAbI JBUKEHUS, HA3bIBAIOT

1) mMexaHHMKOH 2) TepMOJIUHAMUKOM 3) omnruka
8. MexaHn4ecKoe MepeMEeIeHIE CUCTEMbI B TPOCTPAHCTBE N3y4aeT

1) mexaHHKa 2) TepMOJIUHAMHKA 3) omnruka
9. CucreMsl, He OOMEHUBAIOIIUECS APYT C APYTOM HU BEIICCTBOM, HU SHEPTUEH, HOCAT
Ha3BaHUE

1) W30IMPOBAHHBIX 2) OTKPBITBIX
10 M3onmpoBaHHas CUCTEMA C TCYCHHEM BPEMEHU BCET/a IPUXOUT B COCTOSIHUAE



TEPMOJMHAMHYECKOTO PABHOBECHUS U HUKOT1a HE MOKET BBIMTH U3 HETO CAMOIIPOU3BOJIBLHO.
910 -

1) 1-bIif 3aKOH TEPMOIUHAMHUKH 2) 2-0¥ 3aKOH TePMOIUHAMUKH
11 Ipu TepMOAMHAMUYECKOM PAaBHOBECHH BCE BHYTPEHHHUE MMAPAMETPhI CHCTEMbI 3aBUCST OT
BHCIITHUX IMApaMEeTPOB M TEMIICPATYPHL. ITO -

3) 1-blif 3aKOH TEPMOIUHAMUKHU 4) 2-oii 3aKOH TEPMOJIMHAMUKH
12 M#I cIbpIuM 3BYKH, TOTOMY YTO BO3/IYX -

1) Bakyym 2) ympyras cpena 3) 6e3BO3MyIIHOE TPOCTPAHCTBO
13 Dueprus He ucuesaet u He cozaaérea. OHa TOJIBKO MPEBPAIIAETCs U3 OJHOTO BH/A B
APYTOi WK MEPEeXOAUT OT OJJHOTO Tela K Ipyromy. 1o -

1) 1-bI1ii 3aK0OH 2)  2-0H 3aKOH 3) 3aKOH COXpaHEHUS M MPEBPAIICHUS
TEPMOJIMHAMUKHU TEPMOJIMHAMUKHU SHEPTUu
14 TloBTOpsitomuecs: IBHKEHHS HA3bIBAIOT

1) mepuoaom 2) pe3oHaHCOM 3) xoyieOaHUAMHU
15 ITpoMexyTOK BpEMEHH, B TECYCHHUE KOTOPOTO COBEPIIIACTCS OJIHO TOJIHOE KoJicOaHue,
Ha3bIBACTCS

1) mepuoaom 2) YacToTou 3) amMIuIUTya0M
16 Yucno konebaHuii B e AMHUILY BPEMEHU Ha3bIBACTCS

1) mepuoaom 2) YacToTou 3) amMIIuTya0M
17 MakcumanbHOE CMEIICHHE TeJla M3 TIOJI0KEHUS PABHOBECHS TIOJIYYHIIO Ha3BaHUE

1) aMmIuTyabl KoJaeOaHuit 2) mepuoja 3) 4acToThI
18 Yacrora koyicOaHMi H3MeEpSETCS B

1) xr 2) T'n 3) Ix 4) H
19 Pe3koe Bo3pacTaHue aMILTUTY bl KOJI€OaHUI CUCTEMBI TIPU COBITAJICHUU YaCTOTHI
COOCTBEHHBIX KOJIEOAHUI C YACTOTON BBIHYXKJECHHBIX KOJICOAHUI HOCUT HAa3BaHUE

1) pe3onanca 2) dacrtora 3)nepuon 4) amnutyna
20 IIpouecc pacnpocTpaHeHHs KoieOaHUl B yIpyrou cpezie Ha3bIBaloT

1) nBuxeHUEM 2) BOJIHOBBIM 3) MeXaHUYECKUM
JIBMOKEHUEM JBYDKEHUEM
21 Kakue BOJIHBI BO30YXK/IAtOTCS B CMBIYKE U CTPYHAX CKPUIIKU BO BPEMsI UTPhI HA 3TOM

UHCTpyMEHTE?

1) B cMbIUKe-TIpOI0JIBHEIE, 2) TosbKO POIOJIbHBIE  3)TOJILKO MOTIEPEUHBIC



a BCTPYHaX-NONEPEYHbIC
22 OCHOBHYIO BBICOTY MY3bIKaJIbHOTO TOHA Ha3bIBAIOT

1) BeICOTOM 2) TPOMKOCTBIO 3) ToHOM

23 Jlmana3zoH 4acTOT BOCHPUATHS 3BYKOBBIX KOJI€OAHUIN YETOBEUECKUM YXOM:

1) or 16 I'y ;o 220001t 2) ot 16 I' ;o 20000 3) ot 16 I'y o0 100000
' I'o
24 Cuna 3ByKa 3aBHCHT OT
1) YacToTsI 2) Ilepuona 3) aMIUIMTYIbI
25 Tlouemy HACTPOUIIUK POSUICH IepedrpaeT KJIABHIIN 1O OKTaBaM U KBUHTaM?
1) 5Tu uHTEpBaJIBI HAK0OJIEE TOUHBI 2) 3TH MHTEPBAJIbI HE TOYHBI
5.
CprKTypa KOHTPOJ/IbHO-OII€CHOYHBIX MaTECPHUAJI0B IJIfl 3a9€Ta (HpOMe)lCYTO'lHOﬁ
aTTeCcTaAlMHU)
1.

1. 3aganue mist 00ydarOMMUXCA
Bpewms Boinonnenus 3aaanust — 90 munyT. 3aganus B 4 Bapuantax (A-9, B-2, C-1).

Bapuanr 1

Al. K reosornueckum 000104KaM 3eMIIM HE OTHOCHUTCS
1) nutocdepa 2) ruapocdepa 3) armochepa 4) sapo

A2. Pannyc-BeKTOp OpOUTHI IJIAHETHI ONUCHIBAET B PaBHBIE TPOMEXYTKH BPEMEHU PaBHbIE
wiomaau. 1o GopMyIHpOBKa

1) nepsoro 3akona Kennepa

2) BToporo 3akoHa Kemiepa

3) Tpetwero 3akoHa Kermepa

4) 3akoHa Xa00ia

A3. [Tonmumepamu, COCTOAIMMH U3 HYKJICOTHIOB, SBIISIOTCS
1) nonucaxapuabl ¥ KUPbI

2) 6enKu U HyKJIEMHOBbIE KUCIOTHI

3) AHK u PHK

4) AT® 1 HyKJIE€MHOBbIE KHUCIIOTBI

A4. Bricimie OKCUJ B COOTBETCTBYIOIIMIA eMy THAPOKCHU]] C Hanbosee BhIpaKeHHBIMU
OCHOBHBIMH CBOMCTBaMHU 00pa3yeT
1) ctponmmii 2) Kanbiui 3) uHAMI 4) aTFOMUHUHA

AS5. K HeoOpaTHUMBIM pEaKIisiM OTHOCSITCS
1) peakiust CHHTE3a aMMHaKa



2) peakius cuHTe3a okcuaa cepsl (VI)
3) THAPOITU3 CIIOKHBIX 3(QUPOB
4) peakiuu HEUTpaIu3aIuu

A6. BepHbl 111 criefyronue Cy AeHNs IPUMEHUTEIBHO K pEaKliui CUHTE3a aMMHaKa?
a) OTO peaklys COeJUHEHUs, TOMOT€HHasl, KaTaIMTHYECKasl.

0) DTO peakuus OKHCIUTEIHHO-BOCCTAHOBUTEIbHAS, 00paTUMast, SK30TepMHUUECKasl.
1) BepHO TOJBKO a 3) BepHBI 00a CyKICHUS

2) BEpHO TOJIbKO 0 4) 00a CyXKJICHUS HE BEPHBI

A7. Cxeme npespamenns N ° = N © cooTBeTcTBYyeT cxema peakiun
1) N2 + H2= NH3

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

3) NH3 + 02 = N2 + H20

4) NH3 + O2 = NO + H20

A8. C npsAMOXO0XK/I€HUEM HE CBSI3aHO MOSBICHHUE Y UEIOBEKa
1) S-06pa3Horo usrnba MO3BOHOYHUKA

2) BTOPOM CUTHAIBHOW CHCTEMBI

3) cBOJUATOM CTOIIBI

4) pyxu

A9. TepmoperyIisiius Tejia 4eI0BEKa C MOMOIIBI0 KOXKU HE MPOMCXOIHT 3a CUET CJICTYIOIIETO
(u3nueckoro mporuecca

1) TenIonpoBOAHOCTH

2) KOHBEKIIMU

3) uzny4eHus

4) muddy3uu

B1. YcraHOoBHTE COOTBETCTBHE MEXKAY MOJIUMEPOM U €rO0 MOHOMEPOM.
I[TOJIMMEP

A) HYKJICHHOBBIE KHUCIIOTBI

b) 6enku

B) monrcaxapuapt

I') uncynun

MOHOMEPHI

1) rmoko3a

2) HYKJICOTHIBI

3) aMMHOKHUCIIOTHI

B2. YcranoBuTe cOOTBETCTBHE MEX/1y HA3BaHUEM BEIIECTBA U KJIaccOM (TPYIIIOi)
OpPraHMYECKHUX COSIUHEHHUN, K KOTOPBIM OHH NPUHAJIEXKAT.

HA3BAHUE BEHIECTBA

A) anetuieH

b) anunun

B) sTanon

I') rwme

KJIACC (I'PVYIIITA) OPTAHUYECKHUX COE}II/IHEHHIZ
1) anpaeruasl

2) COUpTHI

3) aMUHOKHCIIOTHI



4) yrieBoopoibl
5) aMuHBI

C1. CpaBHHTE pacTUTEIBHYIO, )KUBOTHYIO 1 OAKTEPHAIbHYIO KIJIETKH.
Bapuant 2

Al. CuHOHUMaMH HE SBJISIFOTCSA:

1) Bcenennas 1 MeTarajiakTuka

2) ruapocdepa u BO3ayIIHAs 000JI09YKa

3) murocdepa u 3eMHas Kopa

4) snexTpoHHas 000JI0YKa U COBOKYITHOCTD JIEKTPOHOB B aTOME

A2. ITo 3Be3aHOM kiaccudukanuu CoJHIIEe TPEACTABISIET COOOM
1) Genplii kapauK

2) KpacHBIW TUTaHT

3) >KenThIl KapJIMK

4) KOpUYHEBBII KapJIUK

A3. K sBomonoHHbIM (akTopam, 1o Y. JlapBuHy, HE OTHOCUTCS
1) HeonpeneneHHast U3MEHYUBOCTh

2) HaCJIeICTBEHHOCTh

3) uzonsuus

4) TpynmoBas, WK ONpeesICHHas, N3MEHUYUBOCTD

A4, MOJ'IGKy.]'IHpHOG CTPOCHHUEC NMCCT KaXXI0C U3 BCUICCTB, q)OpMy.]'IbI KOTOPBIX ITPUBECACHELI B

pany
1) CO2, HNO3, Ca0 2) Naz2s, Br2, NO2 3) H2S0O4, Cu, 03 4) SO2, 12, HCI

AS. B3aumoseiicTBre pacTBOpOB Cynb(harta Kajaus 1 XJIopuaa 6apusi OTHOCUTCS K
peaKIusIM
1) 3amenienus 2) HeHTpaIM3auu 3) HOHHOTO 0OMeHa 4) COeTMHEHHSI

A6. OnHaKOBBIE KyCOUKHM MarHusi B3aUMOJICHCTBYIOT ¢ HAUOOJIbILEH CKOPOCTHIO C COTSTHON
KHCJIOTOM, €CIIN

1) pa3z6aButsh ce

2) YBEIMYUTH KOHIICHTPALIUIO KHCIOTHI

3) yBeNMYUTH KOHIICHTPAILIUIO 00pa30BaBILEeHCs COMH

4) yMEHBIINUTH KOHIICHTPAIIUIO 00pa30BaBIICHCS COTH

AT7. IlpoxykTamu 3J€KTpOIN3a pacTBOPaA XJIOPUIA HATPUS SIBIISIFOTCS
1) HaTpwmii ¥ COMsTHAS KUCTOTA 2) XJIOP U THIPOKCH]] HATPHUS
3) xJ10p, BOZOPOA U COJSTHAst KUCIIOTa 4) XJIOp, BOAOPOA U THAPOKCH]T HATPHS

AS. IToHATHIO «T€H» HE COOTBETCTBYET CHHOHUM

1) enuHUIIA HACTIEICTBEHHOCTH

2) yaactok JIHK, oTBeuaromuii 3a cuHTe3 OJHOTO BUAA Oemka

3) COBOKYITHOCTh IPU3HAKOB OpraHH3Ma

4) mocnea0BaTebHOCTh HYKJICOTH/IOB, KOJIUPYIOIIast OETKOBYIO MOJIEKYITY

A9. BribepuTe nociaenoBaTeNbHOCTh MAKPOIJIEMEHTOB, PACIOJI0KEHHBIX B MOPSIKE
YMEHBILIEHUS UX MAaCCOBBIX JI0JIEH B TEJIE YEIOBEKA



1) KkuCI0pO1, BOAOPOI, YIIIEPOI, a30T 2) YIIIepo, BOJOPO/I, a30T, KUCIOPO/
3) KHCI0POI, a30T, BOJOPOI, YIIIepOa 4) KUCIOPO, YIIepo, BOIOPO/, a30T

B1. YcraHoBHTE COOTBETCTBUE MEXK]y HA3BaHUEM BEIIECTBA U KJIACCOM (TPYIIIION)
HEOPTraHUYECKUX COCTUHECHUH, K KOTOPHIM OHU MPHUHA ICKAT.
HA3BAHUE BEILIECTBA

A) runpokcun 6apus

b) ruapokap6onar Gapus

B) xapGonat Gapus

I') oxcun Gapust

KJIACC (I'PYIIIIA) HEOPTAHMYECKHNX COEJUHEHMI
1) kucnas cosb

2) cpenHss COlb

3) ocHOBHas COJIb

4) menounb

5) KHCIOTHBIH OKCHJI

6) OCHOBHBII OKCH/]T

B2. YcTanoBuTe COOTBETCTBHE MEX/TY BATAMUHOM M €70 aBUTAMHUHO30M.
BUTAMUWH

A) ButamuH A

b) Buramun B

B) Butamun C

I') BuTamun D
ABUTAMMHO3

1) paxut

2) 6epu-Oepu

3) KypuHas cienora
4) nuHTa

C1. JlokaxuTte mpuMepaMu U3 aHATOMUU, GU3UOJIIOTUH U TEHETUKU POJICTBO YEIIOBEKA U
YEeJIOBEKOOOPa3HBIX 00€3bsH.

Bapuanr 3

Al. ITo coBpeMeHHBIM TIPEICTABICHUIM, HE OTHOCUTCS K Iu1aHeTaM COJTHEYHOU CHUCTEMBbI
1) Ypan 2) Henrtyn 3) [Tnyton 4) FOnurep

A2. TToMHOCTBIO BXOJTUT B cOCTaB OMOCQephl reosiornueckas 00004ka 3eMiu
1) atmocdepa 2) ruapocdepa 3) nutochepa 4) MmaHTHUS

A3. Atomy ¢ HauOOJIBIIUM PATUYCOM COOTBETCTBYET 3JIEKTPOHHAS KOH(UTYpaIHs
1)1s22s22p63s23pl

2)1s22s22p4

3)1s22s22p63s23p5

4)1s22s22p?2

A4. BepHbI 11 ClIeNYIOMINAE CY>KICHHS O BEIIECTBaX aTOMHOTO CTPOEHUs?

a) Bce BeliecTBa aTOMHOTO CTPOEHHUSI TBEP/IbIE, TYTOILUIABKUE, HENETYUYHE, IPOUYHbIE.

0) HexoTopsie BemecTBa aTOMHOTO CTPOCHHS MSTKHE, JIETKOIIABKHE, HEMIPOYHBIE, JIETy4YHE.
1) BepHO TONBKO a



2) BEpHO TOJBKO O
3) BepHBI 00a CyXIeHUS
4) 00a cyXIeHHs HE BEPHBI

AS. B3zaumoselicTBUE KUCIOTHI U IIEI0YN OTHOCUTCS K peakLusiIM
1) coennHeHMsI, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIM 2) 0OMEHa, HelTpain3auuu
3) oOmeHa, sTepudukanumn 4) oOMeHa, YHAOTEPMUUECKUM

A6. BepHbl 111 criefyronue Cyx AeHNs 0 KaTanu3aropax?

a) JTO BelecTBa, KOTOPhIE H3MEHSIOT CKOPOCTh XMMUYECKON PEaKIMy B PAcXOLyIOTCs IPH
ATOM.

0) OT1o BemiecTBa, KOTOPBIE H3MEHSIOT CKOPOCTh XMMHUECKON PEaKIny U ee HallpaBJICHUE.
1) BepHO TOJNBKO a 3) BEpHBI 00a CYKACHUS

2) BepHO TOJBKO 0 4) 00a Cy»IeHUs HE BEPHBI

A7. HanbGonpmmm reHeTHYeCKUM CXOJCTBOM C YEJIOBEKOM 00J1aiaeT
1) opanryrasr 2) ropuinia 3) ruO00H 4) KapJIMKOBBIN IIUMITaH3e — OOHO00

AS8. I'a3000MeH B TKaHSIX U JIETKUX COOTBETCTBYET (PU3UUECKOMY IMPOIIECCY
1) mupdysun 2) TerroodMeny 3) KOHBEKIHUHU 4) OPOYHOBCKOMY JBHKECHHUIO

A9. B cocTaB mia3Mbl KpOBH YEJIOBEKa HE BXOJIUT
1) xnopu xene3a (I11) 2) Boga 3) xmopua HaTpust 4) XJIOPU KATIBIHSI

B1. YcraHoBUTE COOTBETCTBHE MEXKTY YPaBHEHUEM XUMUYCECKOW PEAKIIUU M €€ TUTIOM U BUIIOM.
YPABHEHUE PEAKIINU

A)2Cu+ 02 =2Cu0

B) Cu(OH)2 = CuO + H20

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

TUIT U BUJI PEAKLI

1) 3amemenns;, OBP

2) 3amemienusi, He OBP

3) pa3noxkeHus, YHAOTepMUYecKas

4) pa3noxeHus1, IK30TepMUIECKas

5) oomena, e OBP

6) oOMeHa, KaTaIuTHIeCKas

7) coequHEeHMs, TOMOT€HHAsI

8) coenMHEeHMsI, reTeporeHHast

B2. YcTaHoBUTE COOTBETCTBHE MEX/IY YACTHIO CIIYXOBOTO aHAIN3AaTOPa U BHIITOIHIEMON €10
byHKIHEH.

YACTb AHAJIU3ATOPA

A) Hapy)XHO€E yXO

b) cnyxoBbie KOCTOUKH

B) eBcraxuea TpyOa

I') ynmuTka

J1) 6apaGanHast mepernoHka

OYHKIUA

1) pasrpaHudeHue Hapy>KHOTO U CPEIHETO yXa

2) nepenava 3ByKOBBIX BOJH MeMOpaHe OBAJIbHOI'O OKHA

3) BBIpaBHHUBaHUE JABJICHUS MEXKIY IMOJOCTHIO CPETHETO yXa M HOCOTJIOTKU



4) pazuueHue 3ByKOB PAa3IMYHON YaCTOThI
5) KOHIIEHTpaIUs 3ByKOB

C1. CpaBHurte npeacTaBiIeHHs O IPOCTPAHCTBE U BPEMEHHU C TOUYKHU 3PEHUS KIIAaCCUYECKOM
MEXaHUKH U TEOPUH OTHOCUTEIHHOCTH.

Bapuanr 4

A1l. [Iyst TOro 9T00BI KOCMHYECKUI anmapart BhIIIET Ha OKOJIO3EMHYIO OpOUTY U CTall
HCKYCCTBEHHBIM CIIyTHUKOM 3€MJIH, EMYy HEOOXOAMUMO COOOIINUTh

1) nepByr0 KOCMUYECKYIO CKOPOCTh

2) BTOPYIO0 KOCMHUYECKYIO CKOPOCTh

3) TpeTbI0 KOCMUYECKYIO CKOPOCTh

4) 4yeTBepTYI0 KOCMHUYECKYIO CKOPOCTh

A2. B nepeuHe ypoBHEH OpraHU3alMK )KU3HU Ha 3eMJle:

1) opranu3mMeHHbIH; 2) NOMYJISALIMOHHO-BUI0BO;

3) 6uocdepHblii; 4) OMOTCOLIEHOTHYCCKUM

HE Ha «CBOoeM MecTe» 3anucanbl ypoBHU 1) 1 u122)3u4d43)1lu34)2u4

A3. Yucino snektpoHoB B noHe Al 3+ paBHo
1) 132) 18 3)54) 10

A4. Bce Tpu THIA THIPOKCHIOB COAEPIKAT PSAJ BEIIECTB, (POPMYIIBI KOTOPHIX
1) H2S04, Ca(OH)2, NaOH

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

3) NaOH, HNO3, Mg(OH)2

4) KOH, HCIO4, Ba(OH)2

A5. K OKHCITUTETbHO-BOCCTAHOBUTEILHBIM PEAKIIUSM HE OTHOCSTCSI
1) peakiuu 3aMeIeHus

2) peakiuu COeMHEHHS C YYaCTHEM MPOCTHIX BEIIECTB

3) peakuuu pasjioKEeHHs C y4aCTHEM IPOCTBIX BEIIECTB

4) peaknuu oOMeHa

A6. PaBHoBecue xumuueckoil peakuuu 2NO (r) + O2=2NO2 + Q cMecTuTCs BIpaBo Mpu
1) NOBBIICHUU TEMITEPATYPHI

2) NOHIKCHHUH JIABIICHUS

3) BBEICHUM KaTaln3aTropa

4) yMeHBIIEHUU KOHIEHTPALUU POIYKTa

A7. K anTpornomopo3aM — KPYIHBIM OMOJIOTMYECKUM M3MEHEHUSM, IPUBOSIIINM K
MOSIBJICHUIO YEJIOBEKA, HE OTHOCSATCS

1) nosiBiieHue pyKu

2) hbopmupoBaHHe BTOPOil CUTHAILHON CHCTEMBI

3) pa3BUTHE MUMHKH

4) psIMOXOXKJICHHUE

AS8. [IpoxoxaeHne CBeTa B T1a3y 4eJI0BEKa COOTBETCTBYET MOCIIEIOBATEIIEHOCTH
1) poroBuiia - CTEKIIOBUIHOE TEIO - paaykHass 000JI0UKa - CeTYaTKa

2) 3padoK - paaykHas 000JI0YKa - CTEKJIOBUIHOE TEJIO - CeTYaTKa

3) poroBulia - XpyCTaJIMK - CTEKJIOBHUIHOE TEJO - CeTYaTKa



4) XpycTaJluK - paaykHasi 000J0YKa - CTEKJIOBHIHOE TEJIO - CeTYaTKa

A9. K Guosiornuecku akTUBHBIM COEMHEHUSM B OPraHU3Me YeJIOBEKa OTHOCAT
1) bepmenTHI 2) MHUHEpAIIbHBIE COJIH 3) BOAY 4) KHCIOPO

B1. YcranoBuTe cOOTBETCTBHE MEXy HA3BAHUEM BEILECTBA, TUIIOM CBSA3M B HEM U TUIIOM
KPUCTAJUIMYECKOU PELIETKH.

HA3BAHHE BEHIECTBA

A) xnopuj Kanus

b) kanmii

B) xuop

THUII CBA3U

1) koBasieHTHast
2) WoHHasI

3) MeTaTnyecKas

TUIT KPUCTAJUIMYECKOU PEILIETKU
|. MmonexymnsipHas

Il. MeTauMyeckas

1. nonunas

B2. YcranoBuTe COOTBETCTBUE MEXK/ITY MTOHSATHUEM U €TI0 OMPEICTICHUEM.
I[TOHATHUE

A) renom

b) cexBenupoBanue

B) myrauuu

I') renorun

) renodong

E) annens

OIIPEAEJIEHUE

1) HacaeyeMble M3MEHEHHs TeHETHYECKOr0 MaTepuala

2) COBOKYITHOCTb I'€HOB ralyIoONAHOr0 Habopa XpoMocoM

3) COBOKYITHOCTh BCEX I'€HOB KJIETKH UM OpraHu3Ma

4) reHsl, ONpeneNsaIoUIe aJbTePHATUBHbIE IPU3HAKU

5) COBOKYITHOCTh I'€HOB 0COO€EH O JHON MOMYJIsIUU

6) omnpeneneHne mociieI0BaTeIbHOCTH HyKJIeoTu 0B B JTHK

C1. Joxaxute ¢punocodckoe yrBepxkaecHue 00 OTHOCUTEILHOCTH UCTUHBI Ha IPUMEpE ABYX
BeAylux Teopuil xumuu: [lepuoaudeckoro 3akona u [leproandyeckoit cucTeMbl XUMHUYECKUX
anemeHToB J[. 1. MenzeneeBa u TEOpUHU CTPOEHUS OPTaHUYECKUX COCAUHEHUN

A. M. Byrnepoga.

Karwouun:

A-2-11I; B-3-11;
B-1-1

B2

A-4; b-5; B-2; -3
A-3;b-2; B-4;T-1
A-5; b-2; B-3;
I-4; 1-1

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



I'-3; 1-5; E-4

CTpyKTypa KOHTPOJIbHO-OLIEHOYHBIX MATEPHAJIOB IJI1 CEMECTPOBOI KOHTPOJIbHOH padoThl
(MpoMeKyTOYHOM aTTecTalumn)

Bapuant Nel
Baok A. Beibepute oiuH MpaBUIbHBIN OTBET.

Al. buocdepy cunTaroT TMHAMUYECKOH CUCTEMOH, TaK KaKk OHa
1) ctocoOHa K caMoperyJsiuu 2) criocoOHa H3MEHSTHCS BO BPEMEHH
3) COCTOUT U3 3KOCHCTEM 4) CBsA3aHa C KOCMOCOM OOMEHOM BEIICCTB

A2. K aHTponoreHHsIM (pakTopam OTHOCSTCS

1) ocymenue 60510T, BEIpyOKa JIECOB, CTPOUTENBCTBO JOPOT
2) pacreHusi, 6akTepuu, rpuObl, )KUBOTHBIE, BUPYCHI

3) MHUHEpaJIbl, pACTEHUS, COJIEHOCTh BOJIbI, paclalliKa noyuen
4) remneparypa Bo3yxa 1 BOJbl, aTMOC(EPHOE AaBIECHUE

A3. Pacimmpenre 030HOBBIX AbIp MPUBOJIUT K

1) NOBBILLICHUIO TEMIEPATYpPhl BO3yXa, YACTOMY MOSIBIEHUIO TYMaHOB

2) ycuseHuIo ynbTpadroIeTOBOrO U3IIy4SHHUS, BPEIHOTO JUIS 3J0POBbS

3) NOHM)KEHUIO TEMIIEPATYPhl U MOBBIIICHUIO BIAKHOCTH BO3TyXa

4) yMEHBIICHUIO TIPO3PAYHOCTH aTMOC(HEPHI U CHIKEHUIO HHTEHCUBHOCTH (POTOCHHTE32

A4.Ku3nb Ha 3emiie BO3HUKIIA!
1 )nepBoHaYaIbHO Ha cyllle 2)IepBOHAYAIbHO B OKEaHe
3)Ha rpaHuIle CYIIU U OKeaHa 4)0AHOBPEMEHHO Ha CYIIIE U B OKE€aHe

AS.B 1924 roay Teopuro mpoUCX0KICHHS )KU3HU Ha 3eMJIe B PE3YJIbTATe dBOJIOIIMHI
coeMHEeHUH yriaepoaa copMyIrupoBa:
1) JI.ITactep 2) C.Mumnep 3)dx. bepnan 4) A.1.Onapun

A6. K MakposieMeHTaM OTHOCATCS:
1) yrnepon, Menb, a30T, UOA 2) MeJlb, U0, OpOM, MapraHell
3) uuHK, Kuciaopoa, Grop, Bogopos 4) yriepos, KUCIOpo, a30T, BOAOPO.

A’7. COBOKYITHOCTBH 0CO0€H OJIHOTO BHJIA, JUIUTETHHO OOUTAIOIINX Ha OMPEIeICHHOM
TEPPUTOPUHU M OTHOCUTEIHHO U30JIMPOBAHHBIX OT APYTHX 0COOEH TOTo ke BUAa — ATO
1) nonynsauus 2) opranusm 3) Bua 4) OMOreoneHos

AS8. bakTepnn OTHOCAT K TPOKAapHOTaM, TaK KaK OHU:

1) meroT oiHy XpOMOCOMY, PACIIONIOKEHHYIO B SIPE;

2) Umerot oany xonbieyro JJHK;

3) PazMHoOXaroTCs JeNeHeM HaBOE,

4) [Murtarorcs TOIBKO TOTOBBIMU OPTraHUYECKUMH BEIIECTBAMHU.

A9. K nosiBjieHHIO HOBBIX BHJIOB PUBOIUT:
1) aBmxymmmii 0t60p; 2) cTabunusupyromuit oToop;
3) mosioBoit 0T6OP; 4) MOTUPUKAIMOHHAS U3MEHINBOCTH



A10. DBomronus 3TO:

1) uHIUBUAYaTBHOE PA3BUTHE OPTaHU3MOB;

2) u3MeHeHue 0cooeii;

3) ucropuueckoe HeoOpPaTUMOE pa3BUTUE OPraHUYECKOI'0 MHPA;
4) N3MEHEHHUs B )KU3HU PACTEHUHN U )KUBOTHBIX.

Baox B. BeiOepute Tpu paBHIIbHBIX OTBETA U3 LIECTH MPEATIOKEHHBIX.

B 1. /Toka3aTenbcTBaMM IPOUCXOIAIIEHN B HACTOSIILEE BPEMSI SBOJIIOLIUU SIBIISTIOTCS
1) pasznmuume MeXIy 3UMHEH/IETHEH OKPACKOW MeXa Y KUBOTHBIX

2) TOsIBJICHUE MOIMYJISIIUN HACCKOMBIX-BPEIHUTEINICH, CTOMKHUX K SIOXMMHUKATaM

3) Mackupyromas oKpacka y HaCEKOMBIX

4) mnosiBIeHUE OaKTEpHil, yCTOWYHMBBIX K aHTHOMOTHKAM

5) BO3HHKHOBEHHE HOBBIX (JOpM BUpYcCa IpHIIIa

6) HamMuue npeAyNnpeKAaAoNIel OKPACKU Y HEKOTOPBIX BHJIOB MyX

B 2. HazoBure cnenududeckne 4epThl 4eioBeKa (aHTPOTIoMOp]o36l).
1) rubKuii MO3BOHOYHHK C YETHIPHMSI H3rHOAMU

2) CHJIBHO pa3BUTBHII JIMICBOI 0T ueperna

3) TMHHBIE TIEpeTHIE KOHEYHOCTH

4) KHCTH CO cl1ab0 Pa3BUTHIM OOJIBIIUM MAJIBIIEM

5) Hamu4ue BTOPOH CUTHAIBHON CHCTEMBI

6) omopHas CTONa C CUILHO Pa3BUTHIM OOJIBIIMM MaJIbLIEM

B 3. K aHTpONOTreHHBIM 3KOJIOTHYeCKIM (PaKTOpamM OTHOCST

1) BHECEHUE OpraHMYeCKUX yI0OpEHUH B IOYBY

2) yMEHbILIEHUE OCBEUIEHHOCTH B BOJIOEMAaX C YBEITMYEHHUEM IITyOUHBI
3) BBINIa/IEHUE OCAJIKOB

4) npekpallleHue BYyJIKaHUYECKOUN e TeIbHOCTH

5) npopexuBaHNe CaXKEHIIEB COCHBI

6) oOMeneHHne peK B pe3ybTaTe BEIPYOKHU JIECOB

Baoxk C. OtBeTbTe Ha BOIPOCHI:

C 1. Yto Takoe Oenku, HA30BUTE UX OMOJIOTUYECKUE PYHKIIUH.

C 2. Yro Takoe skocucrema. [IpuBeaure npumepsl MpUPOTHBIX IKOCUCTEM Pa3IMYHOIO
MmacuTaoa.

C 3. [IpuBectu npuMepsl U3BECTHBIX BaM (JOPM €CTECTBEHHOI'O 0TOOpA U MOKAa3aTh UX POJIb B
NPUPOJIE 1 )KU3HU YeJIOBEKa.

Bapuant Ne2
Bbaok A. Beibepute ouH npaBUIbHBIN OTBET:

Al. buocdepa npeacrapiser co6oii 11006aTbHYIO 3KOCUCTEMY, CTPYKTYPHBIMH KOMIIOHEHTAMH
KOTOPOH SIBIISIIOTCS

1) TUIBI KUBOTHBIX 3) MOMYJISLIMU

2) 6uoreoreHO3bI 4) OT/AETBI pacTeHUN

A2. 3arpsizHeHue atMmoc(hepbl OKCUAAMU Cephl U a30Ta CIIOCOOCTBYET
1) pa3pyIieHn0 030HOBOI'O CII0A
2) pa3pyLIEHUIO CTPYKTYPBI IaXOTHOTO CJIOs



3) BBITTIAACHUIO KMCJIOTHBIX IIO)KIIef/'I U YHUYTOKCHHUIO JICCOB
4) BBIMBIBAHHUIO M3 ITIOYBBI IUTATCIIbHBIX BEUICCTB

A3.IlepBble )KUBbIE OPraHU3MBbI, TOSBUBIIKECS Ha 3eMiie, IO CIIOCO0Y ABIXaHUS U CIIOCO0Y
MUTaHUS ObLIN:

1)aspoOHbIMU aBTOTpO(amu 2)adpoOHBIMU TeTepoTpodhaMu

3)ana’spoOHbIMH aBTOTpOdamMu 4) aHA3POOHBIMH reTepoTpodamu

A4. K MUKpO3JIEMEHTAaM OTHOCSTCS:
1) yraepon, Measb, a30T, HOA 2) Melb, KO, OpOM, MapraHell
3) nuHK, KUciopon, Grop, Bogoposa 4) yriepos, KUCIOpo, a30T, BOJOPO

AS. CoBOKYIHOCTh (PU3MUECKUX U XUMHUECKUX (DaKTOPOB HEKHUBOH MPHPOJIBI,
BO3/ICHCTBYIOLIMX HA OPraHU3M B CpeJie €ro oOuTaHus - (akTop

1) buoTuyeckuii  2) aHTPOIIOTE€HHBIN

3) abuotnueckuii  4) SKOJOTUYECKUMA

A6. CoBOKYITHOCTB 0CO0€H, CXOAHBIX 110 MOP(ODU3NOIOrHUEKUM CBOHCTBAM, UMEIOLIUX o011ee
IPOUCXOKACHUE, 3aHUMAIOIUX OIPEIETICHHBIN apea, CBOOOIHO CKPEIINBAIOIINXCS U JAIOIINX
IUIOJIOBUTOE TIOTOMCTBO — 3TO

1) nonynsauus 2) opranusm 3) Bug 4) OMOreoneHos

A’7. baktepun — 3T0:

1) MHOTOKJIETOYHBIE OPTaHU3MBI;

2) OIHOKJIETOYHbIE OPTaHKU3Ma, HE UMEIOIINE AIPa;
3) KJeTKa, KOTopast UMeeT SAPO;

4) KJIeTKa, UMEIOIIas TOJIBKO (DOPMY MaJIOUKH.

A8. Cuctemy ABOMHBIX JATUHCKUAX Ha3BaHUI B OMOJOTUYECKYIO HAYKY BBEII:
1) K.JIunneii; 2) XK.B.Jlamapk; 3) Kioebe; 4) U. JlapBuH.

A9. OpaHIy3CKUM €CTECTBOUCIBITATENIEM, CO3/IaBIIMM MEPBYIO SBOJIIOLIMOHHYIO TEOPHUIO OBbLI:
1) KroBse; 2)JIamapk; 3)JIunneii; 4) Jlapsun

A10. 'maBHON OBMXKYIIEH CUIION SBOJIIOLIMHU SBIISETCS:
1)auBepreHIys NPU3HAKOB; 2) IPUCIOCOOIEHHOCTh K YCIOBUSM CPEJIbl;
3) HaCIEeACTBEHHOCTh; 4)eCTeCTBEHHBINH O0TOOP.

Baox B. BeiOepute Tpu MpaBHIIbHBIX OTBETA U3 HIECTH MPEATIOKEHHBIX.

B 1. YkaxxuTe NajJI€OHTOJIOTHUECKHUE JOKA3aTEILCTBA DBOJIIOIIUH.

1) €X0/1cTBO (p1opHI M (payHbI pa3HBIX KOHTUHEHTOB
2) HCKOIIaeMbIe ()OPMBI

3) TOMOJIOTHS] OPTaHOB

4) ¢buoreHeTUYECKUE psAIbl BUJIOB

5) OMOTeHeTUUECKUI 3aKOH

6) nepexoaHble (POPMBI PACTEHHIA U )KUBOTHBIX

B 2. I[To oTHOIIEHNIO K KOJIMYECTBY BOJIBI, COJAEPKAIIEHCS B OKPYXKAIOLIEN Cpesie, paCTEeHUS
JIeNSAT Ha TPYIIIBI

1) kcepoduThl 2) MPOKAPHOTHI 3) canpoTPOdbI

4) me3odutsl 5) xemotpodsl 6) THAPODGUTHI



B 3. K 6uotrueckum (akTopamM OTHOCAT CIASAYIOIINE TUITHI B3aUMOICHCTBUI
1) xoMMeHcau3M 2) mapHUKOBBIN 3Q(EKT 3) KUCIOTHBIC HOXKIH
4) mapa3uTH3M 5) XHIIHHYECTBO 6) (OTOCHHTE3

Baok C. OTBeThTE HA BOIIPOCHI:

C 1. Yro Takoe Kupbl, HA30BUTE UX OMOJOTHYECKHE (PYHKITUH.

C 2. Kakue opranusmsl Ha3biBaroTcs rereporpodusivu? [IpuBenure npumeps
CHCTEMaTHYECKUX TPYII OPraHU3MOB, OTHOCSIIMXCS K TeTepoTpodam.

C 3. [lepeuncnuTe OCHOBHBIE 3TAIbl AHTPOIIOTEHE3a — IPOUCXOXKJICHHSI U DBOJIIOIIMU YEJIOBEKA.

Korouu:

Bapuanr 1.
Al1.2;2.1;3.2;42;54;64;7.1;8.2;9.1; 10.3;
B.1-2,4,5

B.2-1,2,5

B.3-1,5,6

Bapuanrt 2.
Al1.2;2.3;3.4;42;5.3;6.3;7.2;8.1;9.2; 104,
B.1-2,4,6

B.2-1,4,6

B.3-14,5
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7. Camoitnenko I1.1. Coopuuk 3aaau no ¢usuke a1 npodeccuil u crenuaibHOCTe!
COLMAIbHO?KOHOMUYECKOT0 U TYMaHUTapHOT 0 Mpoduiieit: yued. mocodbue s CTyI.
yapexaeHuu cpen. mpod. oopazoBanus. — M., 2014.

8. Tuxomupona C.A. @uzuka. 10 kiacc : yueOHUK /U1 00111€00pa30BaTENbHBIX YUPEKICHUN
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M., 2015. — 304 c.
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NuTepHeT- pecypcebl

. www.fcior.edu.ru (@enepanbHbIil ICHTP HHPOPMAITMOHHO-00Pa30BaTEIHHBIX PECYPCOB).
. wwww.dic.academic.ru (Akagemuk. CioBapu ¥ SHIMKJIONICINUHN).

. www.booksgid.com (Books Gid. DnektpoHHas Ou0imnoreka).

. www.globalteka.ru (I'mo6anreka. ['mobanpHas 6MOIMOTEKA HAYYHBIX PECYPCOB).

. www.window.edu.ru (Exnnoe okHO H0CTyna K 00pa3oBaTeNIbHBIM pecypcam).

. WWW.St-books.ru (JIyumas yueOnas nurepartypa).

. www.school.edu.ru (Poccuiickuii o0pa3oBaTenbHbIi mopTai. JJocTymHOCTb, Ka4eCTBO,
3G (HEKTUBHOCTS).

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

9. www.alleng.ru/edu/phys.htm (OGpa3oBarenshbie pecypchl UHTepHEeTa — DH3uKa).

10. www.school-collection.edu.ru (Enunas kosutekius mudpoBbix 00pa30BaTe/IbHBIX PECYPCOB).
11. https//fiz.1september.ru (yueOHO-MeTOAMUYECKas Ta3eTa «DUUKAY).

12. www.n-t. ru/nl/fz (HobeneBckue aypearsl o Gu3nKe).

N O LNk W

Paszpnen «Xumusa»
1. Ta6puensn O.C. Xumust 1 npodeccuii u CrieruanbHOCTeH COUaTbHOIKOHOMHYECKOTO
U rymanuTapHoro npoduieii: yaeonuk / O.C. I'abpuensu,.I".Octpoymos. - M.:

HHTepHeT-pecypebl:
pvg.mk.ru - onummnuana «I[Tokopu BopoObEBEI rOpBD»
hemi.wallst.ru - «Xumus. O6pa3oBaTeNbHbIN CAUT IS MIKOJILHHUKOB)
www.alhimikov.net - O6pa3oBarenbHbIi CalT IS MIKOJIBHUKOB
chem.msu.su - DnekTponHas OUOIMOTEKA IO XUMUHU
Www.enaukKi.ru - uHTepHeTH3JaHue 151 yanuTeaeld « ECTecTBeHHbIe HayKny
1september.ru - metonuveckas rasera "[lepoe ceHTOPs"
hvsh.ru - sxkypran «Xumus B mkose»
Www.hij.ru/ -«Xumust u xxu3ab» chemistry-chemists.com/index.html - snextponHsIii xypHaT
«XVMHKH ¥ XUMUS (QJIIEKTPOHHOE TIPHIIOKECHNUE)

Paspnen «buosorus»
1. KoncrantunoB B.M. u np. buonorust 11t npodeccuii u cnenuanbHOCTER TEXHUYECKOTO U
€CTeCTBEHHOHAYYHOTO NMpoduieii: yueOHUK Ui CTYA€HTOB MPO(pECCHOHATBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, ocBanBaroumx npopeccuu u cneunaibHoctu CI10. - M.,
2017.
2. Yeb6piues H.B., I'punesa I'.I'. buosorus: yueOHUK 1715 CTYA€HTOB PO eCCHOHATbHBIX

O6paBOBaTeIIBHBIX OpFaHI/I3aI_II/II71, OCBaMBAIOIINX HpO(l)eCCI/II/I " CIICIHUAaJIbHOCTH CIIO. - M.,
2017

HNHTepHET-pecypcenl:
http://biology.asvu.ru/ - Best 6uonorus. CoBpeMeHHast OMOJIOTHS, CTaThU, HOBOCTH,
O6ubanorexa.
http://window.edu.ru/window/ - enuHOe 0OKHO J0cTyna K 00pa3oBaTeIbHBIM pecypcam
WuTepuer no 6nonorun
http://www.5ballov.ru/test - Tect ans abUTypHEHTOB IO BCEMY IIKOJILHOMY Kypcy OHOIOTHH.
http://www.vspu.ac.ru/deold/bio/bio.htm - TenexkoMMyHUKAIIMOHHBIE BUKTOPUHBI 110
OMONIOTHH - YKOJIOTHHU Ha cepBepe BopoHekcKoro yHuBepcureTa.
http://college.ru/biology/ - buonorus B OTkpbiToM KoJutemKe. CalT COAEPIKUT DICKTPOHHBIH
yueOHUK 1o Ouonoruu, On-line TeCTHLI.



http://www.informika.ru/text/database/biology/ - DnexTpoHHbII yueOHUK, OONBIION CITMCOK
NuTtepHeT-pecypcos.

http://www.mformika.ru/text/mftech/edu/edujava/biology/ - 6ecruiaTHbie 00yUaroLHe
MPOrPaMMBbI 110 OUOJIOTHH.

http://nrc.edu.ru/est/r4/ - Guonoruueckast kKapruHa Mupa. Pa3ien KOMIBIOTEpPHOTO yueOHUKa,
pa3pabotanHoro B MockoBckoM ['ocynapcrBeHHOM OTKPBITOM YHUBEPCUTETE.
http://nature.ok.ru/ - Peaxue u ncuesaroniue K MBOTHBIC.

JIuct cornacoBaHus
Jononnenust u uaMenenus k komriekty KOC Ha yueOHblii ros
Jononnenus u n3menenus Kk komruiekty KOC Ha y4€eOHBIi roj1 1o

NUCIHUIIINHE

B xommiekt KOC BHECEHBI CIeAyIOIINE U3MEHECHUS:

Honosnnenust u usmenenus B komriekte KOC o0cyxaeHbl Ha 3acelaHuu

MC

« » 20 r. (MpoToKoa Ne ).
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