MunucrepcTBo KynsTypsl Poccniickon denepannn
®enepalibHOE rOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIEr0 00pa30BaHMs
«CeBepo-KaBka3ckuil rocy1apCTBEHHBIN HHCTUTYT HCKYCCTB)

Kosmnemx KynbTypbl U HCKYCCTB

YTBEPXIAIO
JIMpeKTop Kojlte/ka Ky IbTyphl B HCKYCCTB

BIBOY BO CKIM
/oo /{;Z/é;ﬂ/yfi/fB X. I1lapu6os

«29» aprycra 2023 r.

KoMIieKT KOHTPOJIbHO-0IIEHOYHBIX CPEICTB
Y4eOHOM TUCUMILIMHBI
04.01.04

EcTrecTBO3HAHHUE

CnennanbHOCTh
53.02.03 UHCcTpyMEHTAIBHOE UCTIOJIHUTENHCTBO (TI0 BUIaM HHCTPYMEHTOB)

Hanmonaneabie ”HCTpYMEHTHI HapoA0B Poccun

KBanudukanus BeIlIyCKHUKA: APTUCT, MPENOAaBaTeNb, KOHLIEPTMENUCTED

®dopma 00ydeHus1 — OUHas

Hanpuuk, 2023



KoMIiekT KOHTPOJIEHO-OIIEHOYHBIX CPEICTB pa3padoTaH Ha OCHOBE
®denepaabHOro TOCy1apCTBEHHOIO 00pa30BaTENIbHOTO CTaHAAPTa CPEAHETO
npodeccruonanbHoro oopazosanus no cnenuaibHocTsIM CIIO:

54.02.01 IuzaiiH (Mo oTpacism)

53.02.07 Teopust My3bIKH

53.02.03 NHCTpyMEHTAIBHOE UCTIOJTHUTEIHLCTBO (TI0 BHJIaM HHCTPYMEHTOB)
53.02.04 BokasbHOE UCKYCCTBO

53.02.06 XopoBoe qUpUKUPOBAHUE

52.02.02 HckyccTBo TaH1a (110 BUJIaM)

porpaMMbl Y4€OHOM TUCITUTIINHBI « ECTECTBO3ZHAHUEY
VYriyOneHHbI yPOBEHB MOATOTOBKHU

Pa3paborunk: npenogasarens KK CKI'MU i Taiicaes .M.

Paccmotpeno Ha 3aceganuu [THK «OO/I»

[Tporokon Ne 1 oT«__ 28 » 08 2023 1.

IIpencenarens ITLIK»OOI» s/ TITpoxymuna H.II.



COJEPXAHUE

1. ITacnopT KOMIIIEKTa KOHTPOJIBHO-OLUEHOYHBIX CPEICTB ....vvvvreeirriessirenessnnneeesnnns
2. Pe3ynbrarhl OCBOCHHS Y4EOHOW JTUCUHUIUIMHBI, TOIJIEKAIIHNE IPOBEPKE.............
3. OnieHKa OCBOCHUS YUEOHOM UCHUTIIMHDBL. ..c.uveeuvterureenerenireereeereenseesseseeesieeenseens
3.1. @OPMBI U METOIBI OLICHUBAHUST «...veeeeeeenvrreresessssnnereessssnsnseressessnsssneesssssnsssnees
3.2. TunoBble 3a1aHus JJ1s1 OLICHKU OCBOCHUS yU€OHOU JUCHUIUIUHBL................

4. KoHTpOIbHO-OLIEHOYHBIE MAaTEPHUAIIBI 111 UTOTOBOM aTTECTALMU 110 y4EOHOM

D107 (0102 10 0) 1% 15 (ST PP PTRR T

5. HpHHO)KGHI/I}I. 3aﬂaHI/IH JJI1 OOCHKHN OCBOCHUA JUCHHIIIIMHBI. .......covvivvnnnen...



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

oOyyaromuiicss JoJbKeH 00maaath npeaycMmorpeHHbIME OI'OC 1o
cnerpanbHocTsIM CIIO:

54.02.01 InzaitH(mo oTpacism)

53.02.07 Teopust My3bIKH

53.02.03HCTpyMEHTAIBHOE UCTIOJHUTENIBCTBO (110 BUIaM HHCTPYMEHTOB)
53.02.04 BokanbHOE UCKYCCTBO

53.02.06XopoBoe TUPHUKUPOBAHUE

52.02.01 UckyccrBo TaHma (1o BUaaM)

VYriyOneHHbl ypOBEHBb MOATOTOBKY yueOHOM nucuuiuinHbl « EcTecTBO3HaHME
CIIEIYIONUMA YMEHUSIMH, 3HAHUSIMHU, KOTOPBIC

bopMupyIOT TPOPHECCUOHATIBHYIO KOMITETCHITUIO, U OOIIMMU KOMIIETEHIIUSIMU:
YMETh:

VY 1opueHTHpOoBaThCS B COBPEMEHHBIX HAYUHBIX MOHATUAX U UHPOPMAIIH
€CTECTBEHHOHAYYHOI'O COJIEpKaHUs;

VY2paboTaTh C €cTeCTBEHHOHAYYHOM HH(OpMAIIUEH: BIaJIeTh METOIaMH
IIOMCKA, BBIICIISITH CMBICJIIOBYIO OCHOBY M OLIEHUBATh JJOCTOBEPHOCTH
uHdopmaIuy;

VY3 ucnosp30BaTh €CTCCTBCHHOHAYYHBIC 3HAHUS B OBCEHEBHOW KU3HU JIJIS
oOecrieueHus: 0€30MaCHOCTH JKU3HEACSITEIIbHOCTH, OXPaHbI 3710POBbS,
OKpYIKaIoIIeH CpelIbl, SIHEPTrocOCPEIKCHNUS;

3HATh:
310CHOBHBIE HAYKH O IPUPOJIE, UX OOITHOCTH U OTIHYNS;

32 ecTecTBEHHOHAYYHBIM METO/I MO3HAHUS U €70 COCTABJISIONIUE, €IMHCTBO
3aKOHOB MPUPOJbI BO BeceneHHow;



33 B3aMMOCBS3b MCIKAY HAYYHBIMH OTKPBITUAMHA U PA3BUTUCM TCXHUKU U

TEXHOJIOT UM,

BKJIAJ] BEJIMKUX YYEHBIX B (POPMUPOBAHNE COBPEMEHHOM €CTECTBEHHOHAYYHOM

KapTHUHBI

OK 11. Ucnionp3oBaTth

YMEHHS W

3HaHUuA

0a30BBIX  JUCILUIUINH

dbenepabHOTO KOMITOHEHTa cpefaHero (MojJHOTo) o0mero oOpa3oBaHHUS B
po(hecCHOHATEHOM e TEIBHOCTH.
Dopmoti ammecmayuu no y4eOHOU OUCYUNIUHE ABTISLeNCsL 3aden.

2. Pe3y.]'leaTl>I ocBOCHMUSA y‘l€6H0ﬁ AUCHUIIIIMHBI, ITOAJIC/KAIIINE TIPOBEPKE

2.1. B pe3ynbrate aTTecTalluy MO YY4€OHON AUCIUIIIIMHE OCYIIECTBISAETCS

KOMIIJIEKCHAsI TPOBEPKA CIEAYIOIINX YMEHUW U 3HAHUH, a TAKKE TUHAMUKA

dbopMHpoBaHUs OOIIKUX KOMIETEHITUHI:

Tabnuna 1.1

Pe3ynbraThl 00yueHus: | [lokazaTenu onieHKH ®dopma
YMEHHS, pe3yabTara KOHTPOJISI
3HaHUA U 001IMe Cnenyet chopMyIrpoBaTh | OLICHUBAHUS
KOMIETEHIIUU MoKa3aresnu

Ymers:

V1. « menHocTHbI B3ty | YCTHBIU OITPOC,
OPUEHTUPOBATHCS B HA MED H MECTO 9€I0BeKa ITMCBbMEHHBIE
COBPEMEHHBIX HAYUYHBIX OTBETHBI HA BOITPOCHI,
MOHATHUSX U B HeM (uenmoBek — yacth | [IOJAI'OTOBKA
uH(popManuu . PED®EPATOB,
€CTECTBEHHOHAYYHOTO MPHPOIEL); JTOKJIAJIOB,
COIEpKAHUS; * IIPUMEHEHUE COOBLLIEHHPI,

[TPE3EHTALIMH,

OK. Ucmons30Ba
Th YMEHHUS M 3HAHUSA

0a30BBIX  JUCHMIUIUH
benepanbHOTO
KOMIIOHCHTa CPEIIHETO
(momHOTO) o01ero
oOpa3zoBaHUsI B
npodeccCuoOHaATbLHON
JCSATCIIBHOCTH.

* E©CTECTBEHHO-
HAayYHBIX 3HAHUU B
IMOBCEIHEBHOM
JKU3HU IS

obecrieueHus

0e30MacHOCTH

KHU3HEC-

JIeSITCIIbHOCTH,

TECTHUPOBAHU, 3auer




OXpaHbl  3JIOPOBBA,
IHEPTrOCcOepeIKEHNS,
3aITUTHI
OKpYXKarouen

Cpenpbl.

VY2paboTtaTh C
€CTECTBEHHOHAYYHOU
uHbopMaIuei: BiIaIeTh
METOIaMU TIOUCKa,
BBIJIETISITH CMBICTIOBYIO
OCHOBY U OIICHHBATh
JIOCTOBEPHOCTh
uHdopmaIuy;

OK. Hcnons3oBa
Th YMEHHUS W 3HaHUSA
0a30BBIX  JUCIUIUIMH
benepanbHOTO
KOMITOHEHTa CPEIHETO
(moJiHOTO) o0111ero
oOpa3zoBaHUs B
npodecCUOHATbLHON
NEATeTLHOCTH.

* IIEHHOCTHBIN B3I
Ha MHP M MECTO YEJIOBEKa
B HEM (UEJIOBEK — 4YacTh

PUPOJIBI);

YcTHbIN O1Ipoc,
NMCbMEHHBIE OTBETHI Ha
BOIIPOCHI, MOATOTOBKA
pedeparos,
JTOKJIaJI0B,COOOILICHUII, TIpe
3€HTAlUN, TECTUPOBAHUE,
3a4er

V3 wncnonab30BaTh
€CTEeCTBCHHOHAYYHbBIC
3HAHUS B
MMOBCEJIHEBHOM XU3HU
JUISL 00ecIIeYeHMS
0e30IMacHOCTH
JKU3HEIEITEIHLHOCTH,
OXpaHbI 3I0POBbS,
OKPYKAIOIIEN CPEBI,
HEProcOepeKeHHUS.
OK. Ucnomap3oBa
Th yMEHHUS W 3HAHUS
0a30BbIX  JUCLMILINH
dbeneparbHOTO

* JBOJIIOIIMOHHBIN

B3TJIA Ha MHUP

MpUpPOy M YEJIOBEKa B
1IEJIOM;

BOCITUTAHHE
yOEKICHHOCTH B
MMO3HABAEMOCTH MHUpPa U
BO3MOKHOCTH
HCIIOJIb30BAHHUS
JTOCTHOKEHU U
€CTECTBEHHBIX HAYK JJIs

YcTHBIN onpoc,
NMCBMEHHBIE OTBETHI HA
BOIIPOCHI, MIOATOTOBKA
pedepaTos,
JOKJ1a/10B,COO0LIEHU I, TIpe
3€HTalNN, TECTUPOBAHUE,
3a4er




KOMIIOHCHTAa CpE€aHero

(moJtHOTO) o011ero
oOpa3zoBaHuUs B
npohecCuoHaTBLHON
JESITEIIBHOCTH.

Pa3BUTHA HUBUINU3AllUHN;
OCO3HAaHHOI'O OTHOIIICHUA
K p€aJIbHOCTHU OIIACHBIX
OKOJIOI'MYCCKUX U
OTHYCCKHUX HOCHGHCTBI/Iﬁ,
CBJ3aHHBIX C
JOCTHKCHUAMU
CCTCCTBCHHBIX HAYK

OK. Ucnons30Ba
Th yMCHHUS W 3HAHUS

0a30BBIX  JTUCIUILIAH
benepaabHOTO
KOMIIOHEHTa CpPEIHEr0
(momHOTO) o011ero
oOpa3zoBaHuUs B
npodeccuoHabHON
JIESITEIIBHOCTH.

* 3BOJIIOIMOHHBIN

B3IJISiT Ha  MHP
OpUPOJy W 4YEJOBEKa B
LEJIOM;

®* Pa3BUTHC

UHTCIICKTYJIbHBIX,
TBOPYECKHUX
crocoOHocCTEeM U
KPUTHYECKOTO

MBIIIJICHUS B XOJE
MPOBEICHUSA
MPOCTEUIIINX
HCCIICIOBAHUM,
aHajau3a  SBJICHU,
BOCITPUSITUS u
WHTEPIPETALNU
€CTECTBEHHO-

HAay4YHOU

uH(popmanuu;

YcTHbIN O1poc,
MMMCHbMEHHbBIC OTBETHI HA
BOIIPOCHI, TOJATOTOBKA
pedepatos,
JTOKJIa]I0B,COOOIICHHIH, TIpe
3€HTAIMI, TECTUPOBAHMUE,
3a4eT

OK. Ucnomap3oBa
Th YMEHHUS M 3HAHUSA
0a30BBIX  JUCIUILIAH
beneparbHOTO
KOMITOHEHTA CPEIHErO
(momHOTO) o01ero

* 3BOJIIOLMOHHBIN

B3[JISiT HAa  MHP
NpUpPOJly M UEJOBEKa B
1IEJIOM;

® IMPUMCHATD

YcTHBIN onpoc,
IMMCbMEHHBIC OTBETHI HA
BOIIPOCHI, MOJATOTOBKA
pedeparos,
JTOKJIaJI0B,COOOIICHHI, TIpe
3€HTAllN, TECTUPOBAHHUE,
3a4yeT




oOpa3zoBaHUs
npoheccuoHaTbHOU
JIESITEIIBHOCTH.

MOJIy4YeHHbIC  3Ha-
HHUS JUIS
00BICHECHUS
OKPYXKAIOIIHX
SIBIICHUH, HCIOJIb30-
BaHUS "
KPUTHYECKON
OIICHKH
€CTECTBEHHO-
HAay4YHOU VIH-
dbopmariuu,
coaepKalencs B
coobmenusx CMU,
pecypcax
HNHurtepuera u
Hay4IHO-
MOMYJIIPHBIX
CTaThIX,
OCO3HAHHOTIO
OTIpeIeICHUS
COOCTBEHHOM
TTO3UIUH (0]
OTHOIIICGHUIO K 00-
CYXXJ1aeMbIM B
00IIIeCTBE

npobiieMaM HayKH;

3HAaTh:

310CHOBHBIE HAYKH O

IpUPOAE, UX OOLIHOCTD

H OTJINYHA,

OCBOEHUE 3HAHUI O

COBPEMEHHOU

YcTHbIM onpoc,
MACHbMEHHBIE OTBETHI HA
BOIIPOCHI, NTOJITOTOBKA

pedepatos,




€CTECTBEHHO-HAYYHOMN
KapTUHE MHpa M METOJax
€CTECTBEHHbBIX HAYK; 3Ha-

KOMCTBO ¢  HauOoJee

BAXHBIMH  HJACIMH  H
JTOCTHKCHUSIMU
CCTCCTBO3HAHMS,
OKa3aBIIUMH
OTIpENICIIAIONIee BJIUSHUE

Ha HalllX ITPCACTABJICHUS O

MpUPOJIE, HA PAa3BUTHE

TCXHUKHU U TCXHOHOFHﬁ;

JTOKJIaJI0B,COOOIIICHHIH, TIpe
3€HTAIMI, TECTUPOBAHMUE,
3a4eT

32.eCTECTBEHHOHAY
YHBIA METOJ, IO3HAHUS
U €ro COCTaBJISIONINE,
€IMHCTBO 3aKOHOB
MIPUPOIBI BO
Bcenennoi;

* pa3BUTHE
WHTEJUICKTYJIbHBIX,
TBOPYECKHUX Croco0-
HOCTEH M KPUTHYECKOTO
MBIIIJICHUS B X0JIe
MPOBEICHUS MPOCTEUIINX
HUCCIICIOBAaHUN,  aHalu3a
SBJICHUN, BOCIPHUATUSI U
WHTEPIPETALNN
€CTECTBEHHO-HAYYHOU

uHpopmanuu;

YcTHBIN O1poc,
TUCEMCHHBIE OTBETHI Ha
BOIIPOCHI, IIOJTOTOBKA
pedeparos,
JOKJIaJI0B,COOOIIICHUIT, TIpe
3eHTAaIlNi, TeCTUPOBAHUE,
3a4er

33 B3aMMOCBSI3b MEXKIY
Hay4YHBIMU
OTKPBITUSIMU U
pPa3BUTHUEM TEXHUKHU U
TEXHOJIOTHH;

BKJIA]] BEJIMKUX YYEHBIX
B (hopMupoBaHHe
COBPEMEHHOU

* [IEHHOCTHBIU B3I
HAa MHP M MECTO YEJIOBEKa

B HEM (YeJIOBEeK — YacTh

MPUPO/JIbI);

YcrHbIN ompoc,
MMMCHbMEHHBIC OTBETHI HA
BOIIPOCHI, NTOJITOTOBKA
pedepatos,
JTOKJIaJI0B,COOOIIICHHIH, TIpe
3EHTalU1, TECTUPOBAHHUE,
3a4eT




CCT€CTB€HHOHay‘{HOI>’I

KapTHUHBI

3. OueHka 0CBOCHUSA Y4eOHOH TMCIUIIUHDBI:

3.1. ®opMbI U METOABI OLICHUBAHUS

[IpeamMeToM OLIEHKH CTy>KaT yMEHUS U 3HaHus, npeaycMoTperHHsie PI'OC

IO AUCHUIIIINHE «OCHOBBI €CTECTBEHHO HAay4YHOI'O ITO3HAHUA MHPaAY,

HaIpaBJeHHbIC Ha (DOPMUPOBAHKE

00X 1 MPOPECCUOHATBHBIX KOMIIETCHITHH.

Ta6mmuna 2.2 KOHTPOJIb 1 OCBOEHME YYEBHOM JUCIUATIJIMHEI T10

TEMAM (PA3JIEJIAM)

CDOpMBI 1 MCTOAbI KOHTPOJIA

Oneme | Tekymuit KOHTPOIb Py6exHnblit KoHTpOJb | [IpoMexxyTouHas
HT aTTecTanus
y4eOHo | ®dopma IIpoBepsie | Popma IIposeps | ®opma | [Iposepsie
i KOHTPOJIS MBIE KOHTPOJIS | EMbIE KOHTPO | MbIE
AUCHUIT OK,V,3 OK,V,3 |m OK,V,3
JIMHBI
Paznen | YCTHBIU YCTHbBI | V1, V2, V1, VY2,
1. OITPOC, 1 31,32, V3, V4
Cospe | IIMCBbMEHH OIIPOC, |33, 31,32,
meHHoe | bIE OTBETDBI I[IMCbM | OK 3, 33,34, 35
ecrectB | HA EHHBIE | OK 7 OK 3, OK
enHo- | BOITPOCHI, OTBET 7
Hayuso | [IOJAI'OTOB bl HA
e KA BOITPO
3Hanue | PEOEPATOB CBhl,
0 Mupe |, [HOATO
(mpupo | JOKJIAZOB, TOBKA
na— | COOBLIEHUA PE®EPA
Hayka | U, TOB,
— [TPE3EHTAILL JTOKIJIA
uenose | U, J1OB,
K) TECTUPOBA COOBI]
HU, EHMI,
[TPE3EH

TALIMH,




TECTHUP

OBAHU,
Tema | YCTHBIU V1,¥2, | YCTHBI
1.Crpy | OTTPOC, 31,32, |H
krypa |[IMCBMEHH | 33, OITPOC,
ecrects | bIE OTBETHI | OK 3, OK | [IMChbM
euno- | HA 7 EHHBIE
Hay4Ho | BOITPOCHI, OTBET
ro [IOJIIOTOB bl HA
sganus | KA BOITPO
; PE®EPATOB Chl,
MHOT00 | , IHoAro
opazue | JIOKJIAJIOB, TOBKA
equact | COOBIIEHN PED®EPA
Ba. ", TOB,
[IPE3EHTALI JIOKJIA
Uy, JIOB,
TECTUPOBA COOBII]
HU, EHNN,
[TPE3EH
TALIMH,
TECTUP
OBAHU,
3a4cT
Tema |YCTHBIU V1,92, |YCTHBI
2. OITPOC, 31,32, "
Crpykr | IMCBMEHH | 33, OITPOC,
ypBbl bIE OTBETHI | OK 3, OK | [TUCHbM
mupa | HA 7 EHHBIE
npupox | BOIIPOCHI, OTBET
BI: [IOJI'OTOB bl HA
eqnact | KA BOITPO
BO PED®EPATOB Chl,
MHOI00 |, IIOJAI'O
6pasmst. | JJOKJIAJIOB, TOBKA
COOBILEHU PED®EPA
", TOB,
[IPE3EHTALI JIOKJIA
Ui, JIOB,
TECTUPOBA COOBII]
HU, EHNU,
[TPE3EH
TALIMMH,
TECTUP

OBAHU,




3a4€T

Tema |YCTHBIU VCTHBI |V1,VY2, |Dx3ame | V1, V2,
3.0t | OITPOC, " 31,32, |Hu V3, V4
crpykr | IMCbMEHH OIIPOC, |33, 31,32,
ypbi k| BIE OTBETHI [IMCbM | OK 3, 33, 34, 35
cBoiict | HA EHHBIE | OK 7 OK 3, OK
BaM BOIIPOCHI, OTBET 7
[IOIIOTOB bl HA
KA BOIIPO
PE®EPATOB Chl,
, IO O
JIOKJIAJIOB, TOBKA
COOBILEHU PE®EPA
", TOB,
[IPE3EHTALI JIOKJIA
Uy, JIOB,
TECTUPOBA COOBIL]
HU, EHNU,
[TPE3EH
TALIMH,
TECTUP
OBAHU,
3a4cT
Tema |YCTHBIN V1,¥2, | YCTHBI
4. OITPOC, 31,32, "
IIpupo | [IMCBMEHH | 33, OITPOC,
na B bIE OTBETHI | OK 11 [MNCbM
aBuke | HA EHHBIE
HUH, BOITPOCHI, OTBET
asu:ke | [IOAI'OTOB bl HA
HUE B KA BOIIPO
npupo | PEOEPATOB Chl,
ne. , IO O
JTIOKJIAJIOB, TOBKA
COOBIIEHU PED®EPA
", TOB,
[IPE3EHTALI JIOKJIA
Ui, JIOB,
TECTUPOBA COOBIIL]
HU, EHNU,
[TPE3EH
TALINM,
TECTUP

OBAHU,
3a4cT




Tema | YCTHBIU VCTHBI |V1,VY2, |Dx3ame | Y1, VY2,
5. OITPOC, 71 31,32, |H V3, V4
oo | [INCbMEHH OIIPOC, |33, 31,32,
umonn | bIE OTBETHI [IUCHM | OK 3, 33, 34, 35
ast HA EHHBIE |OK 7 OK 3, OK
kaptu | BOITPOCHI, OTBET 7
Ha [IOJArOTOB bl HA
mupa. | KA BOITPO
PEDOEPATOB Chl,
, IO 0
JIOKJIAJIOB, TOBKA
COOBIIEHU PEDEPA
", TOB,
[IPE3EHTALI JIOKJIA
Uy, JIOB,
TECTHUPOBA COOBII]
HU, EHUN,
[IPE3EH
TALIM,
TECTHUP
OBAHU,
3a4€eT
Yaspen | yCTHBIN V1,¥Y2, |YCTHBI
Ecrect | OIIPOC, 31,32, "
SCHHEL | TIMCBMEHH | 33, OITPOC,
Hayku | bIE OTBETBI | OK 3, OK | [TICbM
paszsut | HA 7 EHHBIE
e BOITPOCHI, OTBET
TeXHH | [JOJITOTOB bl HA
KHH | KA BOITPO
TeXHONl | PEGEPATOB Chl,
Orui ' [IOJIr'O
JIOKJIAJIOB, TOBKA
COOBIIEHU PEDEPA
", TOB,
[IPE3EHTAILI JTOKJIA
Ui, OB,
TECTHUPOBA COOBII]
HU, EHUN,
[IPE3EH
TALINM,
TECTUP
OBAHU,
3a4€eT
VCTHbBIU VCTHBI




]

gema | OIIPOC, i
Pasput | [IMIChbMEHH OITPOC,
Texnor | PIE OTBETHI [IMCbM
€HHOH | HA EHHBIE
wsamn | BOITPOCHI, OTBET
H. MOJIrOTOB bl HA
KA BOITPO
PEDEPATOB Chl,
, TTOJIrO
JIOKJIAJIOB, TOBKA
COOBIIEHN PEDEPA
U, TOB,
TTPE3EHTAIL JIOKJIA
i, JAOB,
TECTUPOBA COOBII]
HU, EHWH,
TTPE3EH
TALINM,
TECTUP
OBAHH,
Jema | yCTHBIN YCTHBI
B3aum | OITPOC, n
oo | TMCbMEHH OITPOC,
Haykn | bIE OTBETEHI ITMCHEM
Texnm | HA EHHBIE
KH. BOITPOCHI, OTBET
ITOJITOTOB bl HA
KA BOIIPO
PEDEPATOB ChlI,
, TTOJIrO
JIOKJIAJIOB, TOBKA
COOBIIEHN PEDEPA
", TOB,
TTPE3EHTAIL JIOKJIA
15058 J0OB,
TECTUPOBA COOBII]
HU, EHWH,
TTPE3EH
TALINM,
TECTUP
OBAHH,
geMa | YCTHbIM YCTHBI
Ecrect | OITPOC, n
nee | MICbMEHH OITPOC,
mupe | bIE OTBETEHI ITMCHEM




toBpe | |HA EHHBIE
X BOITPOCHI, OTBET
Soxiol I TOATOTOB bl HA
KA BOIIPO
PE®EPATOB Chl,
: [IOJII'O
JIOKJIAJIOB, TOBKA
COOBILEH! PED®EPA
", TOB,
TIPE3EHTAII JTOKJIA
Un, JIOB,
TECTUPOBA COOBL
HU, EHUN,
[IPE3EH
TALINM,
TECTUP
o OBAHU,
51%&43 YCTHBIN VCTHBI
tBeHH | OIIPOC, "
bIe [MUCbMEHH OIIPOC,
HAYKH
- BIE OTBETHI [MTUCbM
sedoBe | HA EHHBIE
(npupo | BOTTPOCHI, OTBET
ggy;a [IOJITOTOB bl HA
iy KA BOIIPO
TexHu | PEGEPATOB Chl,
odmmec | IIoAIro
B0 — | JOKJIAJIOB, TOBKA
K) COOBILEH! PEDEPA
U, TOB,
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3.2. TumnoBbIe 3a1aHus JJ1s1 OLICHKU OCBOCHUS YUeOHOU JUCIUTUIUHBI

Ilepeuens BOMPOCOB MO TEMaM.

TEMA 1.CTpyKTypa ecTeCTBEHHO-HAY4YHOI'0 3HAHUSA: MHOTr0o00pa3ue

¢ANHCTBA.



B yem cocTosT ocobeHHOCTH ecTecTBO3HaHUA? UeM oTiandaeTcss HayqYHOe 3HaHue
OT JPYTUX BUJOB 3HAHUsA?

Urto u3yuaet ectecTBo3HaHuEe? MOXKHO M OOBSICHUTH IPUPOAY CPEACTBAMU
onHOM Hayku? KakoBa posib MaTEMaTHUKH B €CTECTBEHHO-HAYYHOM [TO3HAHUU?

Kak oTpaxarot Mup Hayka U UCKyccTBO? HyKHBI 1 TyMaHUTapUIO €CTECTBEHHO-
Hay4Hble 3HaHus? HyXHa 11 Hayke MOpaJib?

Actpoiiorust — 310 Hayka? OTBEYaEeT JIU aCTPOJIOTHSI KPUTEPHSIM HAYYHOTO
3HaHUA?

Yro 3raunT ymeTh HabmonaTh? HabmroaeHne u SKkCnepuMeHT B y4eOHOM U
Hay4YHOM Mo3HaHuH. YeM oTimvaeTcsi HaOIoIeHne oT dKcnepuMenTta? Urto
O3HA4aeT U3MEpPUTh? MOKHO JI U3MEPUTH HEU3MEPUMOE?

Kak npaBunbsHO npoBecTu Habmonenne? Kak HayduThes BbIIBUTaTh TUIIOTE3bI?

MoxHo 1 HaOII0AATh 3a MPUPOAOH, HE BHOCS UCKAKEHUH B IIPOLIECCHI,
IIPOUCXOMSIINE B HEW? BHOCHM JIM MBI HCKaEHUS B IPUPOJHBIE IPOLIECCHI IIPU
U3MEPEHUSX Pa3IMYHbIX BEJIMUMH MTPU NOMOIIN MprOopoB? CylmIECTBYIOT JIH
IPUHIUIIHAIBHBIE OTPAHUYEHUS HA BO3MOXHOCTh IIPOM3BOJUTE U3MEPEHHUS,
OKa3bIBas MPEHEOPEKMMO MaJIO€ BIUSHUE HA TPUPOIHBIE TPOLIECCHI?

CopepKUT M KaxkJas KJIeTKa OpraHu3Ma nHpopMainoo 006 opraHu3Me B 1eI0M?
3aBUCHUT JIM CKOPOCTh CBETA OT CKOPOCTH UCTOYHHUKA, U3JTyYAIOIIEro CBET, U OT
CKOpPOCTH IPUEMHUKA, perucTpupytoiiero ceet? Kak pacnpenenensl
MOJIOKUTENIbHBIA U OTPULATEIbHBIN 3apsiibl B aTOME?

Uro Takoe meron? Uem pa3nuyaroTcs aHAIN3 U CUHTE3, UHIAYKIUS U ACAYKIHS?

Kak npaBuibHO MPOBECTH aHAIN3 U KJIacCU(UKALMIO JaHHBIX? 3aUueM HY>KHbI
rpaduku U AHarpaMmsbI?

UYro Takoe moaenupoBanre? UTo NOHMMAIOT MOJT TEOPETHUECKUM
MonenrpoBanuemM? Kak cooTHOCATCA Mexay cO00M TeOpeTHUYEeCKHE MOIETH U
€CTECTBEHHO-HAYYHbIE 3aKOHBI?

KaxoBa posib XpucTuaHcKoi Tpaauliui B opMUpoBaHuU Hayku B EBporie B
Hayasie HoBoro BpemeHn? OTHOIIEHHE K TTO3HAHUIO TPUPOJBI B BOCTOYHO- U

3aMaIHOXPUCTUAHCKON Tpaaulusax. [louemy HEOOXOAUM AHATIOT MEXKYy HAYKOU 1



penuruen?

Cy11ecTBYIOT JIM TPAAUIMHU B HAYKE U KakoBa UX poJib? YTo Takoe Hay4yHas
peBostonus?

YTo Takoe TMNOTETUKO-AEAYKTUBHBIM METO1 ITO3HaHus npupoabl? Kak
MIOCTPOUTH HAYYHOE HccliefoBanne? KakoBa cerogHs pojib MaTeEMaTUKU U
TEOPETUYECKUX MOJIETIEN B HAyKe?

TEMA 2.CTpyKTYypbl MHpPa NPUPOALI: €IMHCTBO MHOT000pa3usi.

Uro nonnmarot nox Beenennoit? Yto Takoe MUKPOMUP, MAKPOMHUP U METaMHUP U
KAaKOBBI UX MacITaObl? YeM orpaHUYeHbl HAllld BOBMOXHOCTH IPU U3YYEHUU
OO0JBIIMX MACIITA0OB MEraMHpa U MEIbYANIINX MAcIITA00B MUKpOMUpaA?

UYro Takoe paspeuienue riaza? KakoB npyHIMI I€HCTBUS MUKPOCKOTIA U
Teneckona?

YT0 Takoe KOPIYCKYJIAPHBINA U KOHTUHYAJIbHBIN MOAX0/bI K OIIMCAHHUIO
pa3IMYHbIX 00BEKTOB MpUPObl? UTO Takoe moJie B MUPOKOM cMbIciie ciosa? Jliis
ONMHCAHMS KAKHX OOBEKTOB MPUMEHSIIOT NOHATHE MoJs? Kak HarjasgHo MOXKHO
n300pa3uTh mosie?

Kak onmcars rpaBUTallMOHHOE B3aUMOAECHUCTBHE MPU MOMOILIY IPABUTALIMOHHOTO
nossi? Kak onucarh 3JeKTpUUeCcKOe B3aMMOACHCTBUE MPU MTOMOLIU
ANeKTprYecKoro nojis? Ilouemy 351eKTprUYeCcKOe U MarHUTHOE B3aUMOACHCTBUS
MOYHO pacCMaTPUBATh KaK JIBE COCTABIIIOIINE €UHOTO AIEKTPOMArHUTHOTO
B3aUMOJICHCTBUSA?

Yro Takoe pyHAaMEHTaIbHbIE B3aUMOICUCTBUS U (PyHIAMEHTAIIbHBIE TI0JI517
[Touemy (pyHIaMEHTANBHBIE OS] MOKHO CUMTATHh OAHOW U3 COCTABIISIOIIMX
Marepun?

Kak B3auMOI€eMCTBYIOT 1OJI€ ¥ BEWIECTBO? Uem onpenensercs: UBET BEIIECTB?
Kaxkoli BennunHOW XapakTepu3yeTcsl SHEPTHs BOIHBI? UTO Takoe CIIEKTPbI
BemecTB? Kakue ObBaroT criekTphl? UTO maeT nccieoBaHue CieKTPOB BEIIeCTB?
Yro Takoe TeroBoe uznydenue? Uto takoe abcooTHO yepHoe Teno? Kakumu
O0COOEHHOCTSIMH 00JIa[Jat0T CIIEKTPhI TEIJIOBOIO U3TYUYECHUS?

Kak Ha ombITe J0Ka3aTh HEMPEPHIBHBIN (BOJIHOBOM) Xapaktep cBeta? Kakas uues



MOJIO’KEHA B OCHOBY KCIIEPUMEHTA MO U3MEPEHHUIO 3apsJia dIEKTpoHa?

Kakue onbITHBIE JaHHBIE TPUBEU K TUIIOTE3€ O IUCKPETHBIX CBOMCTBAX MOJIS?
Uto Takoe KBaHT AJIEKTPOMArHuTHOTo u3nydeHus? Kakue rmapamerpol
XapakTepu3yroT (OTOH KaK BOJIHY U Kak YacTHIly? B deM 3akmrodaroTcs
KOPITYCKYJISIPHBIE CBOMCTBA AJICKTPOMArHUTHOTO IO ?

Uto Takoe maHeTapHas MOJIeb aTOMa U B YeM €€ HeJ10cTaTok? B ueM cyTh
Mozenu atoma bopa? B ueM 3akiitouaeTcsi THIIOTE3a O BOJTHOBBIX CBOMCTBAX
yactun? Kakue npenckazanus JaeT 3Ta TUIOTe3a 0 CBOMCTBaAX MUKpoMHUpa?

[Ipu KakuX yCIOBUSX MPOSIBISIOTCSI BOJHOBBIE CBOMCTBA YACTHI] BEILIECTBA U
yactull nojs? [Ipyu kakux yCIOBUSIX MPOSIBISIIOTCS KOPIYCKYJISIPHBIE CBOMCTBA
YaCTHUI] BEIIECTBA M YACTHII ITOJIS?

Yto Takoe cHIIbHOE B3aMMOJICHCTBHE U KaKOBEI ero cBoMcTBa? UTo Takoe ciraboe
B3aUMOJICHCTBUE U KaKOBBI €ro cBoMcTBa? Kakyro poiib UrparoT

(bYHI[aMCHTaJIBHLIe BSaHMOHeﬁCTBHH B CYIICCTBOBAHNH KHU3HU?

KakoBbl ocobenHocTr Mukpomupa? KakoBa cTpykTypa aTOMOB U MOJIEKYJI U
npupoza CBs3M aTOMOB B MoJiekyJie? KakoBa cTpykTypa aTOMHOTO sipa u
pUpoa CBSA3H HYKJIOHOB B sigpe? Kakue yacTUIbl B HACTOAIIEE BPEMS CUUTAIOT

byHIaMEHTAIBHBIMU COCTABJISIONIUMU MATEPUH?

KaxoBa uepapxust 00bekToB Bo Beenennoit? Kakasi cumna «mpaBut Mupamm» u
3acTaBisieT HeOECHBIE 00BEKTHI KPYKUTHCS BOKPYT 1eHTpa Macc? B uem e1MHCTBO
Meramupa?

[ToueMy nBUKEHHUE JIEKTPOHA B INIAHETAPHOM MOJIEJIM aTOMa BOJI0OPO1a
SKBUBAJICHTHO JBUXEHUIO 3emiir BOKpYr ConHia? KakoBbl 3HaUE€HUSI OCHOBHBIX
dbuznyeckux BeMUKUH B cucteme 3emutst — CoJiHile U B aToMe Bojopoja? 3akoH
BCEMUPHOTO TATOTeHU. [ lTaneTapHast Mojiesib aToMa.

Kak MOkHO onpeenuTh NOHATHE «GKU3HBY? UTO Takoe HepapXUUE€CKUE YPOBHU
opraHu3anuu ;kuBoi Mmatepuu? CKOIbKO YpOBHEN OpraHU3alliy )KUBOTO U KAKOBbI
Kputepuu ux BoiaeneHus? [louemy He0OX0AMMO 0CO3HABATh UEPAPXUIHOCTH U

CUCTEMHYIO OpTraHU3aIUI0 TPUPOIBI?



Kakne xumMuueckue 3eMEeHThI BXOJSIT B COCTaB )XKUBOH KiieTku? Kakyro poib
UIparoT caxapa v Junuael? Kak ycTpoeHsl O€IKy U Kak UX MOJIEKYJIbI
IPUOOPETAIOT ONMPEEICHHYIO MPOCTPAHCTBEHHYIO hopmy? UTo Takoe hepMeHTHI
Y KaK OHU pacro3HaroT cBou cyocTpathl? Kakoe crpoenue numerotr mojiekyiisl PHK
u JIHK? Kakue oco6ernoctu mosekysnbl JIHK mo3BosisitoT eit urpars posib
HOCHTEJISI TeHETHYECKON HHpopMauu?

Kakune n3smMeHeHus mporucxoaaT ¢ MOJICKYJIOl Oenka mpu AeHaTypaiun? Kak
pabotatot pepmenthi? Kak permuiupyercs JJHK?

Kak nuto pa3BuTue npeacTaBlIeHud 0 KJIETOYHOM CTPOEHUU KUBBIX OPTaHU3MOB?
KakoBbl OCHOBHBIE KOMIIOHEHTHI KJIeTKH? Kak ycTpoeHbl KieTouHble MEMOpaHbI?
Kak BemecTBa nomnagaroT B KJeTky? KakoBa cTpykTypa kiaeTouHoro siapa? Kak
KJIETKH JOEJISATCSI?

Uem paznuyaroT KJIETKU )KUBOTHBIX U KJIETKU pacTeHnit? KakoBbl 0coOOeHHOCTH
OpraHu3anuu U QyHKIIMOHUPOBAHUS OJTHOKIJIETOUYHBIX 3YKAPUOT U KJIETOK B
COCTaBE€ MHOTOKJIETOYHOTO oprann3Ma? Kak ycTpoeHbl KIIETKH IpoKapuoT? Uto
IPEJCTaBISIIOT COOON BUPYCHI?

KakoBbl ocHOBHBIE npu3Haku nonyisiuuid? Kak pacnpenensitorcs ocoou B
nonyJsiiuu? Kakue napameTpsl ONpeaenstoT YUCICHHOCTh nomyasiuuu? Yto Takoe
KpuBble BebkHBaHus? Kakue hakTopsl BIUSIOT HA U3MEHEHHUE XapaKTEPUCTHK
MOy ?

M3 KakMX OCHOBHBIX KOMIIOHEHTOB COCTOSIT 3KOcHCTEMBI? UTO Takoe
Tpoduueckue nenu u Tpopuueckue cetu? Kakora tpoduueckas cTpykrypa

HKOCUCTEMBI?

Kakue (akTopsl o6ecnieunBaroT HEeIOCTHOCTh OMOC(Ephl Kak ro0anbHON
HKOCUCTEMBI?

B ueMm cMmbIcn 3akoHa coxpaHeHus 3Heprun? Kakue BUIbl SHEPTUH CYLIECTBYIOT?
B 4em cmbIci 3akOHA coxpaHeHus uMmnyJibea? YTo Takoe MOMEHT umiyibea? Kak
IPOSIBIISIETCS] 3aKOH COXPAHEHUsI MOMEHTA UMITyJIbCa?

Kak sneprus 3anacaercs B kietke? Uro Takoe metadbonuzm? B uem cyTh

MPOIIECCOB TVIMKOJIN3a, OPOKEHUS U KJIETOYHOTO Abixanus? Kakue mporecchbl



IIPOXOJSAT Ha CBETOBOM U TEMHOBOM (hazax gorocunreza? Kak cBs3aHbI MpoIiecChl
HHEPreTHYECKOTo U MIacTuueckoro ooMena? Yro mpencraBisieT coooi
XEMOCHHTE3?

Kakumu cBoiicTBaMU CUMMETPUU 00J1aJal0T TPOCTPAHCTBO U BPEMS U UTO
CJIEyeT U3 ATUX CBOMCTB? UTO Takoe HapyllIeHHasi CHMMETPHS U KaK OHa
MPOSIBJISIETCS?

Kak nposiBisieTcss cumMMeTpust B Ipou3BeACHUSIX UCKyccTBa? Kakoe 3HaueHue B
UCKyccTBe UMeeT cummeTpusa? Kakue HaydHbIE BBIBOBI MOKHO CJIENaTh Ha
OCHOBE CUMMETpUU?

Yro Takoe marepus? B uem nposBiseTcs MaTepHAIIbHOE €IUHCTBO Mupa’?
MoxHO 11, U3y4asi COCTaB U JIBU’KEHUE KOCMUUYECKUX TeJl, BOCCTAHOBUTH KApTUHY

ABOJIIOIINH CUCTEMEBI? B yeM oTimuue )KUBOro OT HEXKUBOTO?

TEMA 3.0T1 cTpYKTYpBI K CBOiICTBaM.

Kak npeBHerpedeckas «Hayka o0 Ipupojie» 00bsICHsIa cBoiicTBa Ten? B uem
OTIIMYME AaTOMUCTUYECKOTO U AIEMEHTAPUCTCKOTO MOAX00B K 00BSICHEHHUIO
ABJIEHUM NTPUPoabl? KakoBbI CONMOKYIBTYPHBIE MPEAIOCHUIKA
JIPEBHETPEYECKOTONPUPOIO3HAHNS?

[Touemy B XVI-XVII BB. aToMucTHYECKHE MPEACTABICHUS MOTYYAIOT IIUPOKOE
pactpoctpanenue? B uem otiinune KopimycKyJsspHor Teopuu P. boiins ot
MPEIIECTBYIOMINX TEOPUIM T€HE3UCAa CBOMCTB BellecTB? UTO HOBOTO BHEC B
«koprnyckysipHyto gunocodpuro» N. Heroton?

B uem cyth xumnueckoii peommoruu XVIII B.? Kak moBiusiza xumuueckas

PEBOJIIOLIMS HA IOHUMAHHUE TEHE3MCa CBOMCTB BEILIECTB?

Yewm ornnuaercs atromHas teopus 1. JlanbToHa OT MPEAIECTBYOMMUX €1
BAPUAHTOB aTOMUCTUKH? Kakoe BIMsSIHUE HA MOCIEIYIONIEE PA3BUTHE
€CTeCTBO3HAHUS OKa3aiu padoTsl JJanproHa? Uto HOBOro BHECIa aTOMHUCTHKA
JlanpTOHA B MOHUMAaHUE I'eHe31ca CBOMCTB BEILECTB?

B yem cocTouT CyIHOCTh KJIACCHYECKOI0 aTOMHO-MOJIEKYJIIpHOro yueHusa? Ha



KaKHe 3aKOHbI ¥ MpeACTaBIeHUs (PU3UKH U XUMHUH OHO onupaetcs? [louemy

Hay4YHOE COOOIIECTBO HECKOJIBKO JIECATUIIETUI HE MPU3HABAJIO 3aKOH ABOTanpo?

Kakyro posns kimaccuukauy 1 TUIOJIOTUN UTPAIOT B €CTECTBEHHO-HAYYHBIX
uccienoBanmsx? Yem kmaccuukamnmsi XUMHIECKUX JIEMEHTOB, MIPEACTaBICHHAS
B [leproanueckou cucreme snemeHToB 1. 1. MeneneeBa, OTiIMyaeTcs OT APYrux

€CTECTBEHHO-HAYYHBIX KJIacCU(UKALIUNA?

HO‘{CMY OJHH BCHICCTBA OTIIMYAIOTCA I1I0 CBOUM (1)H3H‘{€CKI/IM N XUMHUYCCKHUM

cBoiicTBaM OT npyrux? Kakue GpakTopsl onpeaesstoT CBONCTBA BEMIECTB?

Kaxk Guonorunueckas kiaccudukaiys moMoraeT 0Co3HaTh B3aMMO3aBUCUMOCTb
COCTaBa, CTPYKTYphbI U cBOMCTB? UTO Takoe OuHapHas HoMeHkiarypa? Kak
MOJIb30BaThCs onpeaenuTenemM? KakumMu COBpeMEHHBIMUA METOJIJAMH ONIEPUPYET
CUCTEMaTHKa?

Kak pa3BuBasivch npejcTaBieHus 0 KiiacCu(pUKaIu KuUBbIX cymiecTB? C ueM

CBA3aH IICPECMOTP BIITLAIO0B HA CUCTCMY HAPCTB JKUBBIX OpFaHI/ISMOB?

Urto npeacrasisieT coboii reneTndeckuid ko ? Kak undopmanus o 6enke
cuuthiBaercsa ¢ JJHK? Kak sta undopmarust TpaHcaupyercst B BUjIE
MOCJIEIOBATEIbHOCTH aMUHOKHCIIOT B OeJKe?

MoskeT 1 1300pa3uTeNIbHOE UCKYCCTBO 000TaTUTh HAIIIU MPEACTABICHUS U
B3aMMOCBSI3HM COCTaBa, CTPYKTYPHI U CBOMCTB 00bekTOB? Kakue HOBbIE,
HEOXKHJIaHHBIE aCMEKThI ATON MPOOIEeMBbI OTKPBLIO BaM UCKYycCTBO? CrocoOHO JiH

HMCKYCCTBO TOMOYb HayKE BOCCO3/1aTh MHOTOMEPHYIO KapTUHY Mupa?
TEMA 4. IIpupoaa B IBH:KeHNH, IBUKEHHE B IPUPO/IE.

Uto Takoe MexaHn4eckoe ABUKeHue? UTo 03Ha4YaeT OTHOCUTEIBHOCTh
MEXaHM4YECKOTO ABKEeHUS? KakuMu XapakTepucTuKaMy OMUCHIBACTCS
MEXaHU4YecKoe ABMKeHNEe? UTo ABISETCS NTPUUNHON MEXAHUYECKOTO ABMKEeHUA? B
4yeM ke ObUT MpaB «ynpsaMbii [ anumneiny?

Kak noctpouts Tpaekropuu ABWKEeHUS Tu1aHeT COTHEYHON CUCTEMBI B

TE€OLEHTPUYECKON U TeIMOLIEHTPUUECKOM cucTeMax orcuera? [loueMmy miaHeTsl Ha



HeOecHO cdepe onuchiBatoT NeTi0? OT 4ero 3aBUCHUT YIiIOBON pa3Mep MeTiu
rutaneThl? Kak KornepHHK o1ieHH OTHOCUTEbHBIE paccTosiHust 0T CoHIIA 10

JIa”HeT?

Kakumu (hakTopamu ompenensieTcss ABUKEHUE TSN ¢ TOUYKH 3PSHUS MEXaHUKN?
Uto Takoe COCTOSIHUE CUCTEMBI ¢ TOUKH 3peHUs MeXaHuku? UTto Takoe
nerepMuHu3M? B yem cMbIch 1amiacoBckoro gerepmunuima? Kax
CBSI3aHBLIAIIIIACOBCKUH JETEPMUHU3M U KU3HB yesnoBeka? CripaBeaivBa JIk

KOHIICTIUS JIAIJIACOBCKOTO JETEPMUHU3MA C TOUKU 3PEHUSI COBPEMEHHOM HAyKu?

Uto nonumaroT noj BojaHamu? Kakue ObiBatoT BoTHBI? ['/1€ B mipupoie
HaOJII0/1at0TCs BOJHBI? UTO TaKoe 2JEKTpOMarHuTHbIE BOJIHBI? Kak mposBisioTcs

Ha OIIBITC 3JICKTPOMAIrHUTHBIC BOJIHBI PAa3JIMYHBIX I[I/IaHZBOHOB?

Kaxkue cBoiicTBa 0OHapyxuBarOT BOJIHBI? Kakue cBOMCTBA SBISIOTCSA OOIIMMU
JU1S1 BOJIH M 4acTUI?

Kaxum OniBaeT 3Byk? Kakumu nmapamerpamMu XapakTepusyeTcs My3bIKaJlbHbBIN
3ByK? Kak cBsi3aHBI XapaKTEpUCTUKH 3ByKa C MapamMeTpaMu BOJIHBI?

Kaxkoli onbIT BBISIBII IPOTUBOPEYMS C KIIACCUYECKUMHU MpeacTaBieHuaMu? Kakas
TEOPUS U3MEHMJIA HAIllM B3IJISIABI HA IPOCTPAHCTBO, BpeMs U MaTeputo? Uto
03Ha4yaeT B3aMMOCBSI3b IPOCTPAHCTBA U BPEMEHM U KaK OHA MPOSBIISIETCS HA
onbiTe? UTO 03HAYAET BIUSHUE MAaTEPUATbHBIX TEJl HAa MPOCTPAHCTBO U BpEMSI U B
KAaKHX ONBITaX 3TO NPOSBIAETCA?

Kakue mmpoueccsl MOTyT IPOTEKATh B U30JIMPOBAHHOW CUCTEME
CaMOITPOU3BOJIBHO? 3aBUCUT JIM U3MEHEHUE BHYTPEHHEW SJHEPTUU CUCTEMBI OT
nyTH (crioco0a) ee rnepexojaa U3 OAHOTO COCTOSIHUSA B ipyroe? JloctaTouHo fn
TOJIBKO 3aKOHA COXPAHEHUSI SHEPTUU AJISI ONMUCAHUS BO3MOXKHBIX

CaMOITPOMU3BOJIbHEIX ITPOUECCOB B N30JIMPOBAHHBIX cucrtemax?

Yto Takoe H606paTI/IMBIe IMPOLCCChI U KaK OHHU CBA3aHbI C ABHKCHUCM Tenja?
HO‘ICMY JUHAMHYCCKOC OIIMCaHuEC (OHHC&HI/IC, OCHOBAHHOC Ha 3aKOHax JII/IHaMI/IKI/I)

HCIIPUMCHHUMO JIsA CUCTCMEI C OOJILIITMM YHCIIOM I—IElCTI/IH? B uem 3akarouaercs



cTaTucTHueckoe onucanne? Kak npy moMomny cTaTHCTUYECKOTO ONUCAHUS
OO0BSCHSAETCS MPUPOJIa HEOOPATUMBIX MPOIIECCOB?

UYt0 Takoe MEXaHU3M XMMUYECKOM peakuuu? YTo Takoe KHHETUYECKOE
YpaBHEHUE PEAKLUHU U B 4eM €ro cMmbici? KakoB MeXaHHU3M AeCTBUS
karaiauzaTopa? YTo Takoe HHTUOUTOPHI?

XHAMHMYECKHUE PEAKIUH IIPOUCXOIAT MTHOBEHHO HJIU XKE C OIIPENEICHHON
CKOPOCTBIO? SBIISI€TCA JTM CKOPOCTh XMMUYECKOM peaKIIMi HEKOI MOCTOSHHON
BEJIMYMHOM, NI 7K€ OHA 3aBUCUT OT IIPUPOJABI PEArnpYIOIIMX BEIECTB? 3aBUCHUT
JIM CKOPOCTh XMMHUYECKOM peaKIMi OT KOHLUEHTPAIMU Pearupyromnx BemecTB?
OnpenesnstoT I CKOPOCTh XUMUYECKON peakuu Kakue-nu0o apyrue Gpaktopsl (K
npumMepy, Temmneparypa)? Moxer g 100aBjIeHUE B peaKIIMOHHYIO CMECh KaKoro-
100 BEIECTBA, HE PACXOAYIOIIETOCS B IPOLIECCE PEAKLIUU, TOBIHATH Ha €€

CKOpPOCTB?

Kakoi1 MexaHu3M JIE)KUT B OCHOBE JBH>KEHUS )KUBBIX OpraHn3MoB? Kak
JNEeHUCTBYIOT Omosiorndeckre MoTopbl? Kak paboraror Mblisl? KakoB MexaHu3Mm

ABHKCHHA OTACIIBHBIX KJIICTOK U OJHOKJICTOYHBIX OpFaHI/I3MOB?

MoryT 1 OJHY XUMHAYECKHE 3JIEMEHTHI IpeBpaniaThCs B Apyrue? KakoBbl
0COOEHHOCTH Tpoliecca paJuoakTUBHOIO pacnana? Kak npoucxoasr siaepHble

peaxkiuun?

Kak B3anmocBsi3aHbl MEXAy cOO0W pa3nuvHbie (POPMBI U BUJIbI IBHXKCHHUS?
KaxoBa CBsA3b pa3MyYHbIX BUIOB ABWKEHUA U dHeprun? Kakue nerkeHus

MPUBOJIAT K 00Pa30BaHUIO HOBBIX CTPYKTYP?

MoxeT 11 n300pa3uTesIbHOE HCKYCCTBO, KOTOPOE CTATHYHO 10 CBOCH MPHUPOJIE,
pacIIMpUTh HAIIIKA NMPEJICTABICHUS O ABUKEHUH, IOMOYb Y3HATh O PA3JIMUHBIX €r0
BHaX, IOKa3aTh JABMKCHUE PEAJIbHOE, BUIUMOE U JBHKEHHUE HEBUAMMOE?

TEMA 5. DBoJIIOIIMOHHASI KAPTHHA MHUPA.



Kakwue npoueccbl B MaKpoMupe ABIISIIOTCA HeoOpaTUMbIMU? UTO XapaKTepHO ISt
no100HBIX mporeccoB? Uto Ha3pIBatOT camoopranusanueii? Kak nmpossiusercs

caMoOpranu3anus B npupoje?

Kakumu xapakTepHbIMH CBOHCTBAMU 00J1a/1al0T CUCTEMBI, CIIOCOOHBIE K

CﬁMOOpI‘aHI/IBaHHH? KakoB MexaHu3M CaMOOpFaHHSaHI/II/I?

Kak Ha onbITe yOeAUThCA B BOBMOXKHOCTAX OM(ypKaluii IpU pa3BUTUHN CIIOKHBIX
cucteM Bo BpeMeHn? Kakasi CUMMETpHs CHOHTaHHO HapyIIaeTcs B ATUX ONbITax?

KakoBbl criocoObI caMOBOCTIPOU3BEICHUS )KUBBIX OpraHu3MoB? B yem
3aKJIIOYAIOTCS TPEUMYILECTBA MTOJIOBOTO pa3MHOXKEHHUs nepe]t oecrionbiM? Kakue
(dbopmMbI OECTIONIOr0 U MOJOBOrO pa3MHOKEHHUS cyliecTBYIOT? Kak ¢popMupyrorcs

rameThl? Kak qCpCaAYIOTCs IMOKOJICHUA B J KU3HCHHBIX LII/IKJ'IaX?

Yrto Takoe oHTOreHe3? KakoBbl OCHOBHBIE 3TAllbl UHANBUIYaIbHOTO Pa3BUTHUS U
ux ocodennoctu? Kak o0pasyroTcst 3KTo-, 3HTO- 1 Me3oiepma’? Kak

OCYHICCTBILICTCA PCTYJIALINA OHTOTcHE3a?

Cranuonapsa 11 Beenennas? C 4yero Bce Hadasoch? UTo MepBUYHO:
arieMeHTapHas yactua win aroM? Kakumu cBoiicTBamMu 00s1agaeT Gu3ndeckui

BakyyM? Kakue HaOmoaeHUs TOATBEPAKAAIOT TUIOTE3y bosbiioro B3peiBa?

Kak u xorna odbpaszoBanuch ranaktuku? Kakoi MexaHn3M OTBETCTBEH 3a
oOpa3oBaHue TralakTUK U 3Be311? Mosket nu ctath 3Be310i FOmutep? Kak
00pa3yroTCs MJIaHETHBIE CUCTEMBI?

Kak cBsizana macca, MOITHOCTb U3JIyYEHUS, 3BE€3/bI U BpeMs ee Ku3Hu? Kakue
IIPOLIECCHI IPOUCXOIAT B HEJIpaxX 3BE3/1 M KAKOBA X POJIb B 3BOIIOLUN

Bcenennoii?

KaxkoBo crpoenue 3emnu? [louemy Heapa 3emiin pazorpetsie U mioTHbie? Kak
BO3HUKJIA Ha 3emJiie ruapocdepa u armochepa?

Kak pa3BuBasinch 3BONIOIMOHHBIE Ueu 10 JJapBuHa? B uem cocTouT cyTh
yuenus Y. Jlapsuna? Kakue CymecTByrOT 10Ka3aTeNbCTBA 3BOJIFOLIMH KUBBIX

cymectB? Kak ucciaeayoT 3BOIIOLIMOHHBIN TTpo1ecc?



Kak npoucxoaut Buoo06pa3oBaHue COrNIACHO CUHTETHYECKON TEOPHH
sBosrOLMU? YTO Takoe MUKPO3BOJIOLHS U MaKpo3BoItoLusA? KakoBbl OCHOBHbIE
HarpasieHus 3Boonuu? Yto Takoe Ouosorndeckuit mporpecc? Kakossl
COBPEMEHHBIC TTPOOJIEMBI TCOPHH SBOJIOIAN?

Kakune cymecTByrOT THIIOTE3bI O POUCXO0XKACHUU KU3HU? KakoB BO3MOKHBIIM
CLEHApUi pa3BUTHA )KU3HU B paMKax KoHuenuu «vupa PHK»? Koraa nossunuch
MPOKAPUOTHI U 3yKapHroThl? KakoBbl OCHOBHBIE ATaIlbl CTAHOBJICHUSI KJIECTKH
AYKApHUOT?

Kak 110 pa3BuTHE )KMBOTHBIX U PACTEHUN B pa3HbIE T€OJIOTMUYECKUE FMOXU?
KakoBbl ObUIM PUYMHBI PACI[BETA U BBIMUPAHUS PA3HBIX TPYIII KUBBIX
oprann3zmoB? Kak mpoxonuna cmeHna 6uocdep B uctopuut 3emiu?

Otkyaa o roMmuHnIbI? Kakyio poiib B 3BOTIOIMN YEJIOBEKA ChITPalv
aBcTpanonureku? Kakue GpakTopbl ChIrpaid BAXKHYIO POJIb B BOJIOLUH YeIOBeKa?
KTto Ob1u nipsiMbIe MPEAKY YeJIOBEKa pa3yMHOT0?

KakoBo MecTo HeaHepTalblia B poAOCIOBHOM yenoBeka? Kak u rae ma
HBOITIONMS YesioBeka pasymHoro? [Touemy copmupoBanuch pacel yeaoBeka?
KakoBa pojib KyJIbTyphl U COLUANBHBIX (PAKTOPOB B 3BOJIIOLIMH YEJIOBEKA?
Bo3MoskHa 11 3BOJIIOLIHSI COBPEMEHHOTO YEJIOBEKA?

B ueMm mpuunnbl sK0norudeckoro kpusuca? Yro takoe Hoochepa? B uem

npobJieMa YCTOMYHUBOTO pa3BUTHS?



11 kanacc. Yacrs 1.
TEMA 6: PazBurne TeXHOT€HHON HINBUJIN3AIMH.

Cy1ecTByeT Ji B3aUMOCBSI3b MEXKY CO3JaHHON YEJIOBEKOM MCKYCCTBEHHOM
cpenoit u Texuukoi? KakoBbl 0COOEHHOCTH TEXHUKU KaK BUJIA ACSTEIbHOCTU
yenoBeka? Kakue (pakTopsl onpeenstoT pa3BUTHE TEXHUKH.

B 4eM coCTONT CynHOCTh TEXHUKH KaK KOMIIOHEHTA KyJnbTypbl? Kaknue Haykn
M3Yy4arT TEXHUKY? YUTO Takoe TEXHOTE€HHAs [IUBUIIA3ALUA?

Kakyro nmonp3y TexHruKa NpUHOCUT YesoBeuecTBY? He sBisieTcs in TeXHUKA B
COBPEMEHHOM MHPE POCKOILIBIO?

Kak 3aponunace Texnuka? Kak pa3BuBajiach TEXHHKA B PEMECICHHBIN NEpHO?
Korna u kak nosiBuiiack ManmHHasi TexHuka? KakoBbl 0COOEHHOCTH pa3BUTHUS
TEXHUKHU HAa COBPEMEHHOM 3Tare TEXHUYECKOIo mporpecca?

Kak ucropuuecku MEHSJIMCh B3aMMOOTHOILICHUSI €CTECTBO3HAHUSA W TEXHUKU ]
Kto nepBsiif uzo0peTatens - yenoBek win npupoaa? Kakue ycrexu
€CTECTBO3HAHUS U TEXHUKHA 03HAMEHOBAJIA 3Py HAYYHO-TEXHUYECKOU peBOIIOLUN?

Kak 3apoannace 1 pa3BUBaIACh TEXHUKA, C IOMOLIBIO KOTOPOW YEIOBEK OCBOMII
BO3/yX, MOpe U Heapa 3emin? Kak TexHuka BbiBesa yenoBeka B kocMoc? Kak
pa3BHBAJIaCh CTPOUTENbHAS TeXHUKA? Kak ¢ pa3BUTHEM YEIIOBEUECTBA MEHSIACh
BoceHHas TexHuka? Kak TexHuka moMmorana co3aaBarh yiOT?

Kak B nmuteparype npeacTaBiaeHbl B3aUMOOTHOILICHHS Y€JIOBEKA U TEXHUKU?
Kakue TexHndeckre JOCTUKEHUS YETI0OBEUECTBA MPOCIIABIIEHBI B JINTEPATYPHBIX
npousBeneHusx? Kakas TexHuka, o MHEHHUIO MHcaTeNel, HECET B cebe yrpo3y
YeJI0BEYECTBY?

Yrto takoe TexHodoOus? Uem ornpeaenseTcs cTpax 4eJoBeKa rnepe/i TeXHUKOU Ha

Pa3HBIX ATAlax €ro UCTOPUYECKOro pa3BuTHsi? KakoBbl COBpEMEHHbBIE MPOSBICHUS



po0IeMbl B3aUMOOTHOIIICHUH YeTIOBEKA U TEXHUKU?
Bcerna mu mocTikeHus HAYKW M TEXHUKH SIBJISIIOTCS 0J1aroM i 4yenoBedecTBa?

Hecet nu 4emoBek OTBETCTBEHHOCTH 3a CACIIAaHHBIC OTKPBITHUA WU I/1306p€TeHI/IH?

TEMA 7: BzaumojgeiicTBMe HAYKHM U TEXHUKH.

Kakomy dhyHnaMeHTaIbHOMY 3aKOHY MTOAYHHSCTCS IEUCTBUE MPOCTEHIITUX
MEXaHUYECKUX YCTPONCTB: pblYaroB M peaykropoB? KakoBa poib CUiIbI TpEHHUS B
MEXaHMUYeCKuX ycTporcTBax? Uto Takoe mpobiieMa yCTOHIMBOCTH U B UM €€
3Ha4YcHue?

Kak He00X0IMMOCTh CO3/JaHUsI BOCHHOW TEXHUKHU CTUMYJIUPYET TBOPUYECTBO
n3o0perarenei ¥ yaeHsIX? B 4emM cX0JICTBO U pa3inune TBOPUYECTBA H300pa3nuTeIs
Y TBOpYECTBa Xya0kHHUKaA? Bcerna v BoctpeOboBaHO TBOPUYECTBO M300peTaTens?

Kaxkue 3akoHbBI PU3UKH 0OBSICHSIIOT CIOCOOHOCTh MEXaHU3MOB, CO3aHHBIX
YeJIOBEKOM, IIJIaBaTh U JieTaTh? Kakue criibl BO3HUKAIOT ITPH OOTEKAHUH TeI
IMOTOKOM KHUJIKOCTH MJIM ra3a?

B dem cyTh peakTuBHOTrO ABMKEHUsI? KakoBbI 0COOEHHOCTH PEaKTUBHOTO
nBrxeHns? Ha kaknux 3akoHaX OCHOBAHO PEAKTUBHOE JBHkKEHHE? [ 11e
HCTIOJIB3YETCSl PEAKTUBHOE JABUKCHUE?

KakoBa 1mmonbp3a oT KocMU4ecKnX ucciaenoBanuii? KakoBbl OCHOBHBIE ITAIIbI
KOCMHYECKUX ucciaeqoBannii? Kak kocMHYecKHue UCClIeIOBaHUS CBA3aHEI C
pa3BUTHEM OOOPOHHBIX TeXHOJIOrui? Kak BIUSIOT yCIOBUS KOCMHUYECKOTO MOJIeTa
Ha OpraHu3M 4esioBeka? KakoBbl B HACTOSIIEE BPEMS IEPCHEKTUBBI KOCMUYECKHX
MCCJICIOBAHUM U, B YACTHOCTH, BO3MOXHOCTH KOCMUYECKUX MyTEIIECTBUM C
y4acCTHUEM YeJIOBEKa?

Uro Takoe nBurareinb? [loueMy HEBO3MOXKEH BEUHBIN ABUrATeNb? UTO Takoe
TEIUIOBOM ABUTratenb? UTo Takoe TepMOAMHAMUYECKUN IUKJIT?

Yewm orpannuen KIIJ] TeroBoro asurarens? Uto Takoe uacaaibHbIM TEIIOBOM
npurarenb? KakoBa TenmnoeMKocTh uaeanbHoro raa? Kak serancnuts KITJ]
TEPMOJAMHAMHYECKOTO 1HUKJIa?

Kak KIIJI paznuyuHbIX HUKIOB 3aBUCUT OT MApaMeETPOB LMKIOB? Bo ckoybKo pa3



ornnuaercst KITJ[ npocreiimux ko ot KIIJ[ naeanbHOM TemIoBOW MalliMHbI?

Ha xakue Tunsl noApas3aesaioT peajabHble TeIUIOBbIE NBUraTenan? KakoBbl
OCHOBHBIE y3J1bl TEIJIOBBIX JBUTATENEH U Kakue GyHKIIMK OHU BhIMOIHA0T? [1o
KAKUM KPUTEPHUSIM OLICHUBAIOTCS TEIIOBBIE IBUTATEIN?

Kak uenoBeuecTBo npousBoaut Temio? KakoBbl cOBpeMeHHbIE TPOOIEMBI,
CBSI3aHHBIE C MTPOU3BOACTBOM U cOepexkeHreM teria? Ha ckoiabko et
YEJI0BEUECTBY XBATUT TPAJULMOHHBIX UCTOYHUKOB TEIJIOBOW 3HEPIETHKHU U
KAaKOBBI aJIbTEPHATUBHBIE HICTOYHUKU YHEPTHU?

Kakas pyHnamenTanbHas cuiia JIEKUT B OCHOBE JEHCTBUS 3JIEKTPOr€HEPATOPOB U
anexTpoasurarenei? KakoBbl OCHOBHBIE y3JIbl 3JIEKTPOT€HEPATOPOB U
anekTpoasurarenei? I'ae uenonap3yrores anekTpoasurarenu’? B yem
NPEUMYILECTBA U HEJOCTATKHU AIEKTPOJBUTATENIEH 110 CPABHEHUIO C TEIIOBBIMU
JIIBUTATEIIMU?

Kak paboTa KOJUIEKTOPHOTO ABUTATENS 3aBUCUT OT BeTMYMHBI Harpy3ku? Kak
HaIpsHKEHUE, TaBaeMO€ FEHEPATOPOM IEPEMEHHOI0 TOKA, 3aBUCUT OT TapaMETPOB
reHepartopa’?

KakoB npuHIMI paboThl XUMUYECKUX HCTOYHUKOB TOKa? KakoBbl OCHOBHBIE
COCTaBJIIOIIME UCTOUHUKA nUTaHusA? Kakumu napaMmeTpamMu XapakTepU3yIOTCs
VMCTOYHUKH NTUTAHUS?

Kakue cniocoObl mepeaaun 3HEPTUU Ha PACCTOSIHUE CYIIECTBYIOT? YUem
00yCIOBIJIEHBI IOTEPU PHEPTUU NPH nepeaayde? Yem BIroJieH cnocod nepenadyu
ANEeKTpodHEPTUK? Kak yMEHBIINTD MOTEPU NIPU NIEPEAAUE DIICKTPOIHEPT UM ?

KakoBbl OCHOBHBIE Y3JIbl ¥ PUHLIUI PAOOTHI COBPEMEHHOMN
terioanekTporeHTpanu (TOL])? KakoBbl OCHOBHBIC Y3716l U IPUHITUTT paOOTHI
ruaposnektpoctaninu (I'9C)? Kakoe BiusiHuE Ha SKOJOTHYECKYIO 00OCTaHOBKY
MOXET OKa3bIBaTh CTPOUTENLCTBO T 1 ['DC?

Kak renepupyroTcst 1 perucTpupyroTcst paauoBosiHbl? KakoBel 0cOOEHHOCTH
pacnpocTpaHeHus palOBOJIH BOJIU3HU MOBEPXHOCTH 3eMII?

Kakum 00pa3oM MOKHO OCYIIECTBUTH Hepeaady HHPOpMAIK PU TOMOIIN

paauoBosiH? Ha yem ocHOBaHa nepeaayda nH(popMauy npu moMOIIH



MCKYCCTBEHHBIX CIYTHUKOB 3eMin? KakoBbl mpuHLUIIEI paguosiokannn? Kakue
BO3MOKHOCTH MPEJOCTABIISIET PAAUOJIOKALIHS?

Kak paboraet moOuiibHas TenedonHas cBa3b? Kakue 3eMeHTsl BXOJAT B COCTaB
MOOUIIBHOTO TeIe(POHHOTO amnmapaTa U KakoBO UX (PyHKIHOHAIEHOE
npenHazHayeHue? KakoBbl NepCreKTUBBI Pa3BUTHSI MOOMIIBHOH Tene(OHHON
cBs3U?

Kak paccmaTpuBatoTCsi CBETOBBIE SIBJICHUS C TOUKH 3PEHUS T€OMETPUUYECKON
ontuku? Yro Takoe o0bekTUBBI? B Kakux npudopax oHu ucrnosbszyrorea? Kak
JocTUTaeTcs Bu3yaiabHoe yBennueHue? Kakue mpubopsl mo3BOISIOT JOCTUTHYTh
BU3YaJIbHOTO YBEJIMYEHUA?

UTo npoucxoauT npu akkoMoAanuu riasza? B uem paznuune paboThl
HOPMAaJIBHOTO, OJIM30PYKOTO U JaTbHO30pKOro riaza? Kak neiicTBrue TUH3BI

UCIpaBisieT neeKT 3peHus?

TEMA 8: EcrecTBoO3HaHHMEe B MUPE COBPEMEHHBIX TEXHOJIOT Mil.

Kak, ncnonb3ys nuHTEpPEPEHIUIO CBETA, Pa3I0KUTh CBETOBOE U3IYyUECHHE B
crekTp? Uto Takoe nossipuzanus BoiHbI? Kakue npubopsl 1e/1aloT CBETOBYIO
BOJIHY MOJISPU30BaHHOW?

Kak 3aBucut paccrosnue Mexay HHTepGEepeHIIMOHHBIMA MaKCUMyMaMH T1OCJIE
MIPOXO0’KJICHUS CBeTa yepe3 AU(PPAKIMOHHYIO PEIIETKY OT JJIMHBI BOJIHBI CBETA U
nepuoja pemerku? Yem paznusaercs ontuueckue nopoxku CD u DVD?

Yro siBNIsieTCS OCHOBOM BOCTIpUATHSI 00BbeMHOT0 n300paxenus? Kak
HCKYCCTBEHHO Bocco3aaTh ctepeodddext? Uto Takoe ronorpadus?

Kakum o6pa3om rna3 BocnpunuMaert 1BetT? Ha yem ocHoBaHa TpexuBeTHas
Teopus 3peHusi? Kak coBpeMeHHble TprOOpbI CO3AI0T 3a/1aHHbIN 1[BET?

Kaxkoe siBieHue J1e)KUT B OCHOBE paboThl hoTodemenTa’ UTo Takoe BHYTpEHHHIMA
dotorpdext? Kakne mpubdbopsl padboTatoT Ha OCHOBE BHyTpeHHETO PoTodddexTa?
KakoBbI MpUHIKITBI pa0OTHl KBAHTOBBIX YCUIIUTENECH CBETA U ONITUYECKUX
KBAHTOBBIX T€HEPATOPOB?

Kak cBs3aHbl pa3HOCTh 3aCEIEHHOCTEN YPOBHEN U KO (ULIMEHT YCUIICHHUS B



ONTHUYECKOM KBAaHTOBOM ycuiuTene? Kak 3Tu BeTUUHHBI 3aBUCST OT
3¢ (HEKTUBHOCTH HAKAYKH?

Kakne 0CHOBHbBIE CBOMCTBA JJa3€pPHOr0 U3IYyUYECHHS OTIIMYAIOT €r0 OT U3ITy4YECHUS
JIpYruX UCTOYHUKOB cBeTa? Ha kakue Tunsl noapasaesaroT Jiasepbl? Kakue
MIPUMEHEHUS HaXOMST JIa3ephl?

[Touemy onacHa paananusa? Kakoe npakTuyeckoe NpUuMEHEHUE HaXOIST
paaroaKTUBHBIE H30TOIBI? [loueMy siaepHbIe peakuy Ipu OJMHAKOBOM Macce
MCXOJIHBIX BEIIECTB JIAl0T ropa3io OOJBIIYI0 SHEPTHUI0, YeM XUMUUYECKHE
peakuun? UTo HEOOXOAMMO JUIsl CO3IAHMS CAMOTIOICPKUBAIOIIMXCS AIEPHBIX
peaxkuuii?

Kak u kem coznaBanocs sigepHoe opyxue? J[okeH Ju y4eHbld, Ybd pa3paboTKU
MOTYT BIIOCJIEICTBUY ITIPUYNHUTH BPEJL YEITIOBEUECTBY, HECTH
MOpaIbHYIOOTBETCTBEHHOCH? YeM 00bsicHseTCst 00pb0a 3a HepaclpoCTpaHEHHE
AIEPHOTO OpYKHUs? BO3MOKHO 711 HaBCEr1a OCTAHOBUTH €TI0 PACIIPOCTPAHEHHE?
AApo KaKuX aTOMOB YYacCTBYIOT B PEAKLMSIX, TPOUCXOAAIINX B aTOMHBIX
peakumsax? Ha kakne TUIbl 1easT peakTopbl? Kakue OCHOBHBIE 3JIEMEHTHI
00pa3yloT KOHCTPYKIUIO AJIEPHOTO peakTopa?

KakoBO COBpEMEHHOE COCTOSHUE ATOMHOM SHEPIETUKHU U IIEPCIIEKTUBBI €€
pa3BuTHs? HackonbKo ONacHa siepHas JHEPreTUKa B INIAHE BOBMOXKHBIX aBApUi U
HKOJIOTHYECKOTo Bpeaa? B uem 3akitouaercs rmpoOiaemMa BBO3a U 3aXOPOHEHHUS
OTXOJOB SIIEPHOIN IHEPTETUKU?

Kakum 00pa3zoM Obl1a ocylIecTBIEHA HEYIpaBisieMasi TepMosifiepHast peakiusi? B
YEM COCTOUT OCHOBHAS CIIOKHOCTB OCYIIECTBJIEHUS YIIPABIIEMON TEPMOSIEPHON
peakuuu? UTo mpencTaBiseT co0oii roprouee sl TepMOSIIEpHBIX peakiuii? Kakue
CHoCcO0BI yAepKaHUs BICOKOTEMIIEPATYPHOU MJIa3Mbl MPEAIIOJIaraeTcs
WCITOJIB30BATh B TEPMOSIIEPHBIX peakTopax?

[ToueMy B cOBpeMEHHBIX yCTpOiicTBax nHpOpMaLus mpeodbpaszyeTcs B
ANeKTpUUecKre curHaibl? UTo Takoe aHanorossie U u(poBbie curnainsl? Kak
npeoOpa3zyeTcs nHbopMaIus?

YEM OTJIHNYAIOTCA 3JICKTPOHHO-BAKYYMHBIC U ITOJIYIIPOBOIHHUKOBLIC HpI/I60pBI oT



JPYTUX 3JIEMEHTOB 3JIEKTPOHHBIX cxeM? KakoB NpUHLHNI JEHCTBUS 3JIEKTPOHHO-
BaKyyMHBIX pruOopoB? KakoB mpuHIAT JEHCTBHS MTOTYTPOBOTHIUKOBBIX
puoopoB?

Kakue QyHKIMOHANTBHBIE JIEMEHTHI BXOAIT B cOCTaB KommbioTepa? U3 kakux
AJIIEMEHTOB COCTOST y3Jibl KoMmbloTepa? Kak paboTaror jorudeckue 31eMeHThI?

Korna Bo3HUKIIM TIEpBBIE CYETHBIE MPUCITIOCOOIEHUS M KAKOBBI OCHOBHBIE ATAIIbI
Pa3BUTHS BBIUUCIUTENBHON TeXHUKH? Kak NCIIONb3yIOTCS KOMIIBIOTEPHI B
HACTOSIIIEE BPEMsI M YTO OHU CMOTYT B Oyymem? KakoBa coBpeMeHHas TEXHUKA,
UCITOJIb3yeMas B KOMITbIoTepax? KakoBbl MEPCIEKTUBBI X PA3BUTHA?

Kakue npubopsl 1 Kak npeoOpa3yroT BOCHPUHUMAEMYIO YETOBEKOM
uH(pOpMaIUIO B NeKTpudeckue curHanbsl? Kakue npuOopsl U Kak npeoOpasyroT
XPAHSIILYIOCS B KOMIIBIOTEPE HH(OPMAIUIO B HHPOPMALIMIO, BOCIPUHUMAEMYIO
OpraHaMH 4yBCTB?

MokeT 1 Ipupoaa yAOBIETBOPUTE BCE HYK/IbI yestoBedecTBa? Kakyro posis B
0J1Iar0COCTOSTHUY YeJIOBEKAa UIPAl0T CUHTETUYECKHE BEILIECTBA U MaTE€pUAIbI?
Kakumu HeoObIYHBIMU CBOWMCTBAMHU 00J1a/1al0T UCKYCCTBEHHO CO3aHHbIE
BemiecTBa? YeM BeI3BaHAa HEOOXOAMMOCTE CO3JAaHUS BEIIESCTB ¢ HOBEIMU
cBOMcTBamMu?

Yro Takoe noimMMepsl U KakoBO MX cTpoeHune? Kakue noiaumepsl OblTN CO3/1aHBbI
npuponoi? Kakue nCKyCCTBEHHBIE MOJMMEPHI CO3/1AT YEJIOBEK U KAKOBBI UX
cBoicTBa? I'J1e MPUMEHSIOTCSI UCKYCCTBEHHBIE TTOJIMMEPHI?

Yo Takoe miacTMacchl U I7ie OHU NPUMEHSIIOTCA? KAKOBbI XapaKTEepHbIE
IIpU3HaKH 1utactMacc? MoHO JIH, 3Hasl CBOMCTBA IIJIACTMACC, OTINYUTD UX APYT
oT Apyra?

Yro Takoe 6norexHosorus? Kakue stamnbl B pa3BUTUNA OMOTEXHOJIOTMH MOYKHO
BbIIEUTh? Kakyto posib OMOTEXHOJIOTHS ChITpajia B Pa3BUTHH IIUBUIH3AIAN ]

Kak Biusier coBpeMeHHasi OMOTEXHOJIOTHS Ha KU3Hb YeJIOBEKa M 00111eCTBA B
uenom? He nmpuBener v BMEMIATENIbCTBO B €CTECTBEHHBIN X0 IPUPOAHBIX
IPOLIECCOB HE TOJBKO K Kpaxy ueIOBEUECKOM LIMBUIIM3ALIUY, HO U K THOEIH Beer

JIAHETHI?






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 ueM 3akmtoyarorces crienu@uueckue 0cCoOEHHOCTH 3a00J€BaHN YEIOBEKa, BBI3BIBAEMBIX MUKpooprann3dmMamMu? 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 nnpexuus? [louemy oueHb CII0KHBI M aKTyallbHbI IPOOJIEMbI B3aUMOJICHCTBUS UyenoBeka 1 Bupycos? [louemy
MMMYHUTET K TPHUIIITY SIBJISIETCA HAJICAKHOM 3aIIUTON OT CIEAYIOIIECH 3Mu1eMun?

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 HapyIraia mpupoHoe paBHOBecHE B dKocucTeMax? Kakne (hakTopbl 1esaTeIbHOCTH
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 nesiTenLHOCTD YeIOBEKa Ha 3emiie (aHTPOIIOTC€HHOE BO3/ICUCTBUE) HAPYIIAET II100aJIbHBIE 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! AJ1s1 TeCTUPOBAHUSA 110 MIPeAMETY
«OCHOBBI €CTECTBEHHOHAYYHOI'0 MIO3HAHUS MHPA»

CrynenToB | kypca Bcex cnenuajibHOCTel

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) 6uonorus
3. M3ydyenueM o4eHb MaJIOTO 3aHUMACTCS

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

3) ¢wusuka 2) acTpoHOMUS 3) 6uosorus

5. ((I/I,HeaHLHblﬁ ras», «KKpuCTaJlJIn4CCKasa peméTKa», «a0COJIFOTHO I‘IépHOG TCIIO»,
«MaTcprajibHasg TOYKa», 9TO -

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

6. dusnka Kak HayKa MOJy4YuiIa pa3BUTHE B

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

1) mMexaHUKOMH 2) TepMOIVMHAMHMKON 3) onTHka
8. MexaHn4ecKoe NepeMelIeHIEe CHCTEMBI B POCTPAHCTBE M3yYacT

1) mexaHHKa 2) TepMOJIUHAMHKA 3) omnrtuka
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 IMApaMETPOB 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) koyieOaHUAMHU
15 ITpoMexyTOK BpEMEHH, B TECYCHHUE KOTOPOTO COBEPIIIACTCS OJIHO TOJIHOE KoJicOaHue,
Ha3bIBACTCS

1) mepuoaom 2) YacToTou 3) aMIuTUTya0M
16 Yucno konebaHuii B e AMHUILY BPEMEHU Ha3bIBACTCS

1) mepuoaom 2) YacToTou 3) aMIuIUTya0M
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) pe3onaHnca 2) dacrora 3)nepuon 4) amnutyna
20 TIpomecc pacipocTpaHeHHs KoJIeOaHMid B yIPYTroi cpeie 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. [TonumepaMHu, COCTOSAIIMMHU U3 HYKJIEOTHIOB, SBIISIOTCS
1) nonucaxapuabl U KUPbI

2) 6enKu U HyKJIEMHOBbIE KUCIOTHI

3) IHK u PHK

4) AT® 1 HyKJIE€MHOBbIE KHUCIIOTBI

A4. Beiciie OKCHI ¥ COOTBETCTBYIOIIUN €My THAPOKCH]T C HAUOO0JIee BBIPAKCHHBIMH
OCHOBHBIMH CBOMCTBaMHU 00pa3yeT
1) ctpoHmii 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 11 crieyronue Cy AeH!s IPUMEHUTENIBHO K peakliii 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 CyXICHUSI 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. YcraHoBHTE COOTBETCTBHE MEXK/TY MOJHUMEPOM U €T0 MOHOMEPOM.
I[TOJIMMEP

A) HYKJICHHOBBIE KHCJIOTHI

b) 6enku

B) monrcaxapuapt

I') uncynun

MOHOMEPHI

1) rmoko3a

2) HYKJICOTHIBI

3) aMMHOKHUCIIOTHI

B2. YcranoBuTe cOOTBETCTBHE MEX/1y HA3BaHUEM BEIIECTBA U KJIaccOM (TPYIIIOi)
OpPraHMYECKUX COCIUHEHHUH, K KOTOPBIM OHH IPUHAJIEKAT.

HA3BAHUE BEIIIECTBA

A) aueruieH

b) anunun

B) sTanon

I') rmunun

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) Bcenennast u Meraranaktuka

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) KpacHbBIW TUTAHT

3) >KenThIl KapJIMK

4) KOpUYHEBBIN KapiIuK

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

2) HaCJIeICTBEHHOCTh

3) uzonsuus

4) TpynmoBas, WK ONpeesICHHas, N3MEHUYUBOCTD

A4, MOJ'IeKy.]'IHpHOG CTPOCHHUEC NMCCT KAXXI0C U3 BCIICCTB, q)OpMy.]'IbI KOTOPBIX ITPUBECACHLI B

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

AS. B3aumojieiicTBre pacTBOPOB Cyiib(aTa Kaausl U XJIopHuaa Oapusi OTHOCHTCS K
peaKIusIM
1) 3amenienus 2) HeHTpaIH3auu 3) HOHHOTO 0OMeHa 4) COeTMHEHHSI

A6. OnHaKOBBIE KyCOUKH MarHusi B3auMOJICHCTBYIOT ¢ HAaMOOJIbIIIEH CKOPOCTBIO C CONISTHOM
KHCJIOTOM, €CIIN

1) pa3z6aButsh ce

2) YBEIMYUTH KOHIICHTPALIUIO KHCIOTHI

3) yBeNMYUTH KOHIICHTPAILIUIO 00pa30BaBILEeHCs COMH

4) yMEHBIINThH KOHIICHTPALINIO 00pa30BaBIICHCS COTH

A7. IlpoaykTaMu 3JIEKTPOJIU3a pacTBOPA XJIOPUIa HATPUS SBIISIOTCS
1) HaTpuii ¥ cosiHAs KUCTOTA 2) XJIOP U THAPOKCH]] HATPHS
3) xJ10p, BOJIOPO/ M CONISIHAS KMCIIOTA 4) XJIOp, BOJOPO/ ¥ TUAPOKCH/T HATPHS

AS. IToHATHIO «T€H» HE COOTBETCTBYET CHHOHUM

1) enuHUIIA HACTIEICTBEHHOCTH

2) yaactok JIHK, oTBeuarommii 3a CHHTE3 OAHOTO BHIa Oemka

3) COBOKYITHOCTh IPU3HAKOB OpraHH3Ma

4) mocnea0BaTebHOCTh HYKJICOTH/IOB, KOJIUPYIOIIast OETKOBYIO MOJIEKYITY

A9. BribepuTe nociaen0BaTeNbHOCTh MAKPOIJIEMEHTOB, PACIOJI0KEHHBIX B MOPSAKE
YMEHBILIEHUS UX MAaCCOBBIX JI0JIEH B TEJIE YEIOBEKA



1) KkuCI0pO, BOAOPOI, YIIIEPOI, 30T 2) YIrIIepo, BOJOPO/I, a30T, KUCIOPO/
3) KHCI0POI, a30T, BOJOPOI, YIIIepOa 4) KUCIOPO, YIIepo, BOIOPO/, a30T

B1. YcraHoBHTE COOTBETCTBUE MEXK]ly HA3BaHUEM BEIIECTBA U KJIACCOM (TPYIIIOH )
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) KMCIIOTHBIH OKCHI

6) OCHOBHBII OKCH/]T

B2. YcTanoBuTe COOTBETCTBHE MEXTY BATAMUHOM U €70 aBUTAMUHO30M.
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, (GU3UOJIOTUH 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 BXOTUT B COCTaB OMOCQEphI reoiornyeckas 000ouka 3eMin
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. BepHblI 11 ClIeYIONMINAE CY>KICHHS O BEIIECTBaX aTOMHOTO CTPOEHUs?

a) Bce BelecTBa aTOMHOTO CTPOEHUSI TBEP/IbIE, TYTOIUIABKUE, HEJNETYYHE, IPOYHbIE.

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



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

AS. B3zaumoselicTBUE KUCIOTHI U IEI0YN OTHOCUTCS K PEAKLIUSIM
1) coennHeHMsI, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIM 2) 0OMEHa, HelTpain3auuu
3) oOmeHa, sTepudukanumn 4) oOMeHa, YHAOTEPMUUECKUM

A6. BepHbl 11 crieyronne CyAeHHs 0 KaTanu3aropax?

a) JTO BelecTBa, KOTOPhIE H3MEHSIOT CKOPOCTh XMMUYECKOW PEaKkIMy M PaCcXOMyIOTCs TIPH
ATOM.

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

2) BepHO TOJIBKO 0 4) 00a Cy»KI€HHUS HE BEPHBI

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

AS8. I'a3000MeH B TKaHSIX U JIETKUX COOTBETCTBYET (PU3UUECKOMY IMPOIIECCY
1) mupdysunm 2) TerroodMeny 3) KOHBEKIUHU 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€HHAS

8) coenMHEeHMsI, reTeporeHHast

B2. YcTaHoBUTE COOTBETCTBHE MEX/IY YACTHIO CIIYXOBOTO aHAIN3AaTOPA M BHITIOIHIEMON €10
byHKIHEH.

YACTb AHAJIM3ATOPA

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 npecTaBiIeHHs O IPOCTPAHCTBE U BPEMEHU C TOUKH 3PEHUSI KJIACCUYECKON
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 KOCMHYECKYIO CKOPOCTh

A2. B nepeune ypoBHe# opraHu3aivu >KM3HU Ha 3emiie:

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 OKUCIUTENBHO-BOCCTAHOBUTEILHBIM PEAKIUAM HE OTHOCSATCS
1) peakiuu 3aMeIIeHus

2) peakiuu COeMHEHHS C YYaCTHEM MPOCTHIX BEIIECTB

3) peakuuu pasjioKEeHHs C y4aCTHEM IPOCTBIX BEIIECTB

4) peaknuu oOMeHa

A6. PaBHoBecue xummuueckoi peakuuu 2NO (r) + O2=2NO2 + Q cMecTUTCs BIpaBo Npu
1) NOBBIICHUU TEMITEPATYPHI

2) NOHIKCHHUH JIABIICHUS

3) BBEJICHUH KaTan3aTopa

4) yMeHBIIEHUU KOHIEHTPALUU POIYKTa

A7. K anTporniomopo3aM — KpYIHBIM OMOJIOTHYECKUM M3MEHEHUSM, IPUBOISIINM K
TIOSIBJICHUIO 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 6uosiorndecku akTUBHBIM COCAMHEHUSIM B OPraHU3ME YeJIOBEKa OTHOCST
1) bepmenTsI 2) MHHEpANIbHBIE COIH 3) BOAY 4) KHCIOPO

B1. YcranoBute cOOTBETCTBHE MEXKy HA3BAHUEM BEILECTBA, TUIIOM CBSI3H B HEM U THUIIOM
KPUCTAJUIMYECKOU PELIETKH.

HA3BAHHE BEHIECTBA

A) xnopuj Kanus

b) kanmii

B) xuop

THUII CBA3U

1) koBasieHTHast
2) WoHHasI

3) MeTaTHYecKas

TUIT KPUCTAJUIMYECKOU PEILIETKU
|. MmonexymnsipHas

Il. MeTauMyeckas

1. nonunas

B2. YcranoBuTe COOTBETCTBUE MEXK/IY MOHSATHUEM U €r0 ONPEICTICHUEM.
I[TOHATHUE

A) renom

b) cexBenupoBanue

B) myrauuu

I') renorun

) rerodon

E) amnens

OIIPEAEJIEHUE

1) HacaeyeMble M3MEHEHHs TeHETHYEeCKOro MaTepuala

2) COBOKYITHOCTb I'€HOB ralyIoONAHOr0 Habopa XpoMocoM

3) COBOKYITHOCTh BCEX I'€HOB KJIETKH MM OpraHu3Ma

4) reHsl, ONpeneNsaIoUIe aJbTePHATUBHbIE IPU3HAKU

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

6) omnpeneneHue mocieaoBaTeIbHOCTH HyKiIeoTHa0B B JJHK

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 CTPOEHUSI OPTaHUYECKUX COETUHEHUN

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 paBUIBHBIN 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 OTHOCATCS

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. Pacuupenne 030HOBBIX JbIp MPUBOAUT K

1) NOBBILLICHUIO TEMIEPATYpPhl BO3yXa, YACTOMY IOSIBICHUIO TYMaHOB

2) ycuseHuIo ynbTpadroIeTOBOrO U3IIy4SHHUS, BPEIHOTO JUIS 3J0POBbS

3) NOHM)KEHUIO TEMIIEPATYPhl U MOBBIIICHUIO BIAKHOCTH BO3TyXa

4) yMEHBIICHUIO TPO3PAYHOCTH ATMOC(EPHI U CHIKECHHIO MHTEHCUBHOCTH (POTOCHHTE3A

A4.Ku3nb Ha 3emiie BO3HUKIIA:
1 )nepBoHaYaIbHO Ha cyllle 2)IepBOHAYAIbHO B OKEaHe
3)Ha rpaHuIie CyIIU U OKeaHa 4)0AHOBPEMEHHO Ha CYIIE U B OKEaHE

AS.B 1924 roay Teopuro mpoUCX0KICHHS )KU3HU Ha 3eMJIe B PE3YJIbTATe dBOJIOIIMHI
coeMHEeHUH yriaepoaa copMyIrupoBa:
1) JI.ITactep 2) C.Mumnep 3)Ix. 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, JUIUTETFHO OOUTAIOIINX HA ONPEEICHHON
TEPPUTOPUHU U OTHOCUTEIHHO U30JIMPOBAHHBIX OT APYTHX 0COOEH TOTO ke BUAa — ATO
1) nonynsauus 2) opranusm 3) Bua 4) OMOreoneHos

AS8. bakTepun OTHOCAT K TPOKAapUOTaM, TaK KaK OHU:

1) meroT oiHy XpOMOCOMY, PACIIONIOKEHHYIO B SIPE;

2) Umerot onny kombienyro JJHK;

3) Pa3mHOXKaroTCs IenieHreM HaBoOE;

4) [Murtarorcs TOIBKO TOTOBBIMU OPTraHUYECKUMH BEIIECTBAMHU.

A9. K nosiBjieHHIO HOBBIX BHJIOB PUBOIUT:
1) aBmxymmmii 0T60p; 2) cTabunusupyromui oToop;
3) mosioBoit 0T6OP; 4) MOTUPUKAIMOHHAS U3MEHINBOCTH



A10. DBomronus 3TO:

1) uHIUBUAYaTBHOE PAa3BUTHE OPraHU3MOB;

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. /Tokxa3aTenbcTBaMy IPOUCXOAIIEH B HACTOSIILIEE BPEMSI BOJIIOLUH SIBIISIFOTCS
1) pasznmuume MeXIy 3UMHEH/IETHEH OKPACKOW MeXa Y KUBOTHBIX

2) TOsIBJICHUE MOIMYJISIIUN HACCKOMBIX-BPEIHUTEINICH, CTOMKHUX K SIOXMMHUKATaM

3) Mackupyromas oKpacka y HaCEKOMBIX

4) mosiBIeHUE OaKTEpPHll, yCTOWYHMBBIX K aHTHOMOTHKAM

5) BO3HHKHOBEHHE HOBBIX (hOpM BUpYyca 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 pa3BUTHII JIMICBOI OTEN Yeperna

3) ITMHHBIE 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) BHEeceHHE OpraHuYecKuX yI00peHuit B IOYBY

2) yMeHbIIIEHUE OCBEIIEHHOCTH B BOJIOEMAaX C YBEITMUYECHUEM TITyOHHBI
3) BBINagEeHUE OCAIKOB

4) npexpallleHue BYJIKaHUYECKOU e TEIIbHOCTH

5) mpopeKuBaHuE Ca’KEHIIEB 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
Mmaciuraba.

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

Bapuant Ne2
Baoxk A. Boibepute 0H npaBUIbHBINA 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 OKCHIAMU Cepbl U a30Ta CIIOCOOCTBYET
1) pa3pyIieHn0 030HOBOI'O CIIOS
2) pa3pyLIEHUIO CTPYKTYPBI IaXOTHOTO CJIOs



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

A3.TlepBble )KUBBIC OPraHU3MBI, TIOSIBUBIIHECS Ha 3eMJIe, IO ClIOcOo0Y JIBIXaHUs U CIIOCO0Y
UTaHWs OBLTH:

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, KUcIopo, Grop, Bogopos 4) yriaepo, KUCIOpOoI, a30T, BOJOPOT

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

1) buoTuyeckuii  2) aHTPOIIOTE€HHBIN

3) abuotnueckuii  4) SKOJOTHYECKUN

A6. CoBOKYITHOCTh 0CO0€H, CXOIHBIX 0 MOP(PO(DHU3HOTOTHUEKHM CBOHCTBAM, UMEIOIIUX O0IIee
MIPOUCXOXKICHNE, 3aHUMAIOINX OTPECIICHHBINA apeall, CBOOOIHO CKPEIIMBAIONINXCS U JAFOIIHAX
IIOJJOBHUTOE IMIOTOMCTBO — 3TO

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

A’7. baktepun — 3T0:

1) MHOTOKJIETOUYHBIE OPTaHU3MBI;

2) OJHOKJICTOYHBIC OPraHU3Ma, HE UMEIOIIHUE Spa;
3) KJeTKa, KOTopast UMeeT SAPO;

4) KJIeTKa, UMEIOIIas TOJIBKO (DOPMY MaJIOUKH.

A8. Cuctemy ABOMHBIX JTATUHCKUX Ha3BaHUI B OMOJOTUYECKYIO HAYKY BBEII:
1) K.JIunneii; 2) XK.b.Jlamapk; 3) KioBbe; 4) Y. JlapBuH.

A9. ®paHIy3CKUM €CTECTBOUCIIBITATENEM, CO3/IaBLIMM MEPBYIO 3BOIIOLIMOHHYIO 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) HacIeACTBEHHOCTh; 4)eCTeCTBEHHBIN OTOOP.

Baox B. BeiOepute Tpu MpaBHIIbHBIX OTBETA U3 HIECTH MPEATIOKEHHBIX.

B 1. YkaxxuTe NajJI€OHTOJIOTHUECKHUE JOKA3aTEILCTBA DBOJIIOIIUH.

1) €X0/1CcTBO (b1opHI M (payHbI pa3HBIX KOHTUHEHTOB
2) UCKOTIaeMble ()OPMBI

3) TOMOJIOTHS] OPTaHOB

4) ¢duoreHeTUYECKUE Pkl 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) THAPOGUTHI



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

Baok C. OTBeThTE HA BOIIPOCHI:

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

C 2. Kakue opranusmsl Ha3biBaroTcs rereporpodusivu? [IpuBenure npumeps
CUCTEeMAaTUYECKUX TPYII OPraHU3MOB, OTHOCSIINXCS K reTepoTpodam.

C 3. IlepeuncauTte OCHOBHBIE ATAIbl AHTPOIIOT€HE3Aa — IPOUCXOXKICHUS U 3BOJIIOLMH YEIOBEKa.

Kroun:

Bapuanr 1.
Al.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

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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yapexaeHuu cpen. mpod. oopazoBanus. — M., 2014.

8. Tuxomupona C.A. @uzuka. 10 kiacc : yueOHUK /U1 00111€00pa30BaTENbHBIX YUPEKICHUN
(6a3oBbIit 1 TpodmtbHEN ypoBHN) / C. A. Tuxomuposa, b. M. fIBopckuit. — 3-e u3., ucrp. —
M., 2015. — 304 c.

9. Tuxomupona C.A. ®usuka. 11 knace: yuebd. 11t 00111e00pa3oBaTENbHBIX YUPEKIAESHUI
(6a30BbIit ypoBenb) / C.A. Tuxomuposa, b.H. SIBopckuit — 3-e uzn., ucnp. — M.: Muemo3uHa,
2015. - 271c



10. I'pomoB C.B. ®usuka. lIkonpnast suuknoneaus/ C.B. 'pomoB — M.: Ipoda, 1999. — 336¢.:
UL

NuTepHeT- pecypcebl

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

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

. www.globalteka.ru (I'mo6anreka. ['mobanpHas 6MOINOTEKA 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,
3(PEKTUBHOCTB ).

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

9. www.alleng.ru/edu/phys.htm (OGpa3oBarensHbie pecypchl UHTepHEeTa — DuH3uKa).

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

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
¥ 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 - iHTepHeTH3JaHue I yunTesaeld « ECTecTBeHHbIC HAyKu
1september.ru - meTonudeckas rasera "[lepoe ceHTsOps"
hvsh.ru - sxxypHai «XuMHS B IIIKOJICH
Www.hij.ru/ -«Xumust u xxu3ab» chemistry-chemists.com/index.html - snextponHsIii xxypHan
«XVMHKH ¥ XUMUS (QJIIEKTPOHHOE TIPUIIOKEHNE)

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

HNHuTepHeT-pecypcen:
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/ - DnexTpoHHbIIT 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 ['ocynapctBeHHOM OTKPBITOM YHUBEPCUTETE.
http://nature.ok.ru/ - Peaxue u ncuesaroniue K MBOTHBIC.

JIuct cornacoBaHus
Jononnenust u uaMenenus k komriekty KOC Ha yueOHblii ros
JlononHenus u uameHenus Kk komriekty KOC Ha y4eOHBIN TOJ] IO

NUCIHUIIINHE

B xommiekt KOC BHECEHBI CIeAyIOIINE U3MEHECHUS:

Jononnenus u uamenenus B komruiekre KOC o0cyxaeHbl Ha 3acelaHuu

MC

« » 20 r. (MpoToKoa Ne ).

[Ipencenarens MC / /




