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1. HacnopT KOMILICKTAa KOHTPOJIBHO-OICHOYHBIX CPEACTB
B PE3YJIbTAaTC OCBOCHUA y‘I€6HOI>'I JUCITHUITIINHBI «EcTtecTBO3HAHUE»

oOyuaromuiics nowkeH oonanats npeaycMotpeHHbiMu @I'OC no
cnerpanbHocTsIM CIIO:

54.02.01 InzaitH(mo oTpacism)

53.02.07 Teopust My3bIKH

53.02.03HCTpyMEHTAIBHOE UCTIOJHUTENIBCTBO (110 BUIaM HHCTPYMEHTOB)
53.02.04 BokainbHOE HUCKYCCTBO

53.02.06X0poBo€ TUPUKUPOBAHKE

52.02.01 UckycctBo Tanna (1o BUaam)

VYriyOneHHbl ypoBEHb MOATOTOBKY yueOHOM aucuumivbbl « EcrecTBo3HaHME
CIIEIYIOIMA YMEHUSMHA, 3HAHUSIMHU, KOTOPBIC

bopmMupyroT podheCCUOHAIBHYI0 KOMITETCHITUIO, U OOIMMU KOMIIETEHIIUSIMU:
YMETh:

VY 1opueHTHpOBaThCS B COBPEMEHHBIX HAYUHBIX MOHATUAX U MHPOPMALINH
€CTECTBEHHOHAYYHOT'O COJIEPKAHNUS,

VY2paboTaTh C €CTECTBEHHOHAYYHOU HH(OpMaLME: BIaJETh METOIaMH
MOMCKA, BBIACIATH CMBICJIOBYIO OCHOBY M OLIEHUBATh IOCTOBEPHOCTD
uHdopmaIuy;

VY3 ucnonp30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B TOBCEIHEBHOM KU3HH IS
oOecrieueHus: 0€30MaCHOCTH KU3HEAESITEIIbHOCTH, OXPaHbl 310pPOBbS,
OKpY>KalolIel Cpelibl, SHEProcoepeKeHus;

3HATh:
310CHOBHBIC HAYKH O TIPUPOJIC, UX OOITHOCTh U OTIIMYHS;

32 ecTeCTBEHHOHAYYHBIN METOJ TO3HAHUS U €r0 COCTABJISIONINE, EANHCTBO
3aKOHOB MPHUPOJbI BO BeceneHnou;



33 B3aMMOCBS3b MCXKIY HAYYHBIMU OTKPBITUAMUA U PA3BUTUCM TCXHUKHU U

TEXHOJIOTUH;

BKJIaJ] BCIIMKHUX YUYCHBIX B Q)OpMHpOBaHI/IC COBpCMGHHOI?I CCT€CTB€HHOH3Y‘IHOﬁ

KapTHUHBI

OK 11. Ucnionb30Bath

YMCHHUA )41

3HaHUA

0a30BBIX  JTUCLUILIMH

dbenepaapHOro KOMIIOHEHTa cpeaHero (MoJiHOro) ofmiero oOpa3oBaHHUs B
poecCUOHANTEHOM eI TEIEHOCTH.
Dopmoti ammecmayuu no yY4eOHOU OUCYUNTUHE ABTISLeMCsL 3adem.

2. PGSyJILTaTI)I ocBOCHMUSA yqeﬁﬂoﬁ AUCHUIIIIMHBI, ITOAJIC/KAIIINE MTPOBEPKE

2.1. B pe3ynpTaTe aTTeCcTAlMK MO YYCOHOM AUCITUTIIINHE OCYIIECTBISCTCS

KOMIUICKCHAA IIPOBCPKa CIACAYIOIINX YMGHI/If/'I )51 3HaHHﬁ, a TaKXKC JTMHaAMHKa

dbopMHpoBaHUs OOIIUX KOMIETEHITUHI:

Tabmuua 1.1

Pesynbratel 00yuenus: | [lokazarenu onieHKu dopma
YMEHHS, pe3yJibTara KOHTPOJISI U
3HAHMS U O0IIHe Crnenyet chopmyIupoBaTh | OIECHUBAHUS
KOMIETEHIUH MoKa3aTenu

YMeTh:

V1. e menHocTHBIH B3rsiy | YCTHBIN OITPOC,
OPUEHTUPOBATHCS B Ha MHp H MECTO 9€/I0BEKa [TMCbMEHHBIE
COBPEMEHHBIX HAYYHBIX OTBETbI HA BOITPOCHI,
MOHATHUSX U B HeM (uemoBek — uacth | [IOJJI'OTOBKA
uHdopMaIuu . PEDEPATOB,
€CTECTBEHHOHAYYHOTO MPHPOJbL); JTOKJIAJIOB,
COZCpKAHUS; * IIPUMCHEHHE COOBIIEHUI,

[IPE3EHTAILUI,

OK. Ucnionp30Ba
Th YMCHHS W 3HAHUS

0a30BBIX  JUCHMILINH
dbenepanbHOTO
KOMITOHEHTa CPEIHETO
(mosHOTO) oO1urero
oOpa3zoBaHUs B
npodecCHOHATILHON
NEeSATeTLHOCTH.

* EeCTECTBEHHO-
HAay4YHBbIX 3HAHUU B
MMOBCEIHEBHOM
JKU3HU JUIS

oOecreyeHus

0e301acHOCTH

KHN3HEC-

ACATCIBHOCTH,

TECTUPOBAHM, 3auer




OXpaHbl  3J0POBbS,
HEProcOepeKeHus,
3aIUTHI

OKpY Karoueu

Cpeabl.

VY2pabotath C
€CTECTBEHHOHAYYHOM!
uHpopmaIuen: BIajeTh
METOJIaMU TIOUCKA,
BBIJIETISITH CMBICIIOBYIO
OCHOBY U OIICHUBATh
JIOCTOBEPHOCTH
uH(popManuu;

OK. Ucmions30Ba
Tb yYMEHHS W 3HAHUS

0a30BBIX  JUCHMILINH
dbenepanbHOTO
KOMIIOHEHTa CPEIHETO
(momHOTO) o01ero
oOpa3oBaHUs B
npodecCHOHAILHON
JESITSIIBHOCTH.

* ILIEHHOCTHBIN B3I
Ha MHUP M MECTO YeJIOBEKa
B HEeM (UeJIOBEeK — 4YacTh

PUPOBI);

YcTHBIN onpoc,
MUCbMEHHbBIEC OTBETHI Ha
BOIIPOCHI, MOJTOTOBKA
pedepaTos,
JTOKJIaJI0B,COOOIICHHIH, TIpe
3eHTAaIlNi, TeCTUPOBAHUE,
3a4eT

V3 wncnonab30BaTh
€CTECTBEHHOHAYYHBIE
3HAHHUSA B
MMOBCEIHEBHOM XKU3HU
JUIs oOecIIeYeHH s
0e301acCHOCTH
JKM3HEIEATEIILHOCTH,
OXpaHbI 3JI0POBBA,
OKPYXKaroLIEH CPeIbl,
sHEeprocOepeKCHHUS.
OK. Ucnonp3oBa
Th YMCHHS W 3HaHUSA
0a30BBIX  JUCIUILIAH
dbenepaabHOTO

* JBOJIIOIMOHHBIN

B3[JIA] HAa  MHP

NpUpOAy M 4YEJIOBEKa B
LEJIOM;

BOCITUTaHHE
yOEXKIEHHOCTH B
M03HABAEMOCTH MUPA U
BO3MOXKHOCTH
UCIIOJIb30BaHUS
MOCTUKSHUU
CCTECTBEHHBIX HAYK JIJIS

YcrHbll onpoc,
IMMCHbMEHHBIC OTBETHI HA
BOIIPOCHI, MOJATOTOBKA
pedepatos,
JTOKJIaJI0B,COOOIICHHIH, TIpe
3€HTAllNi, TECTUPOBAHHUE,
3a4eT




KOMIIOHCHTAa CpCaAHCTO

(momHOTO) o01ero
oOpa3oBaHUS B
npodeccuoHaTbHON
JESATCIIBHOCTH.

pPa3BUTUS LMBUJIA3ALINM;
OCO3HAHHOT'O OTHOIIICHUS
K p€aJIbHOCTH OIACHBIX
AKOJIOTUYECKUX U
ATUYECKUX MOCJIEICTBHUM,
CBSI3aHHBIX C
JIOCTHUKCHUSIMU
€CTECTBEHHBIX HAYK

OK. Hcnomap3oBa
Tb yYMEHHS W 3HaHHSA
0a30BBIX  JHUCIUILIAH
beneparbHOTO
KOMITOHEHTA CPEIHETO

(moJsiHOTO) o0111ero
oOpa3zoBaHUs B
npodecCUOHATbLHON

JACATCIBbHOCTH.

° 3BOJ'IIOHI’IOHHI>Iﬁ

B3I, HAa  MHUP
NpUPOJly M YEIOBEKa B
LEIOM;

* pa3BUTHE

HWHTEIJIEKTYaJIbHBIX,
TBOPYECKHUX
CIIOCOOHOCTEH 5
KPUTHYECKOTO

MBIIIUICHUS B XOJI€
MIPOBEICHUS
MPOCTEUIINX
HCCIICIOBAHUM,
aHalu3a  SBJICHUH,
BOCHIPUSTHS "
MHTEPIPETALNN
€CTECTBEHHO-

Hay4YHOU

uHdopmanuu;

YcTHBIN ompoc,
NMCbMEHHBIE OTBETHI HA
BOITPOCHI, MOATOTOBKA
pedeparos,
JOKJIaJI0B,COOOIIICHHIT, TIpe
3€HTalUN, TECTUPOBAHUE,
3a4er

OK. Ucnonp3oBa
Th YMEHHUS € 3HaHUS
0a30BbIX  JUCLMILINH
benepaabHOTO
KOMITOHEHTA CPEIHETO
(mosHOrO) oO11ero

* 3BOJIIOIIMOHHBIN

B3MVISII HAa  MHUP
MpUPOJly M YEIOBEKa B
1IEJIOM;

® IIPUMCHSATDH

YcTHbIM onpoc,
IMMCbMEHHBIC OTBETHI HA
BOIPOCHI, TTOJITOTOBKA
pedepaTos,
JTOKJIaJI0B,COOOIIICHUITH, TTpe
3EHTalU1, TECTUPOBAHHUE,
3a4eT




oOpa3zoBaHMUsI
npodeccuoHaTbHON
JESATCIIBHOCTH.

MOJYyYEHHbIE  3Ha-
HUS JUISL
00BSCHEHUS
OKPYKAOLIUX
SABJICHUM, UCMOJIb30-
BaHUS u
KPUTHUYECKOU
OLICHKU
€CTECTBEHHO-
HAay4YHOU VH-
dbopmanuu,
coleprKamencss B
coobmenusx CMU,
pecypcax
HNutepnera u
Hay4YHO-
MOMYJISIPHBIX
CTaThsIX,
OCO3HAHHOTO
ONpeIeJICHHS
cOOCTBEHHOM
MO3ULINHU o
OTHOIIEHUIO K 00-
CY>XJ1a€MbIM B
oO1ecTBe

npoOsemMaM HayKu;

3HaTh:

310CHOBHBIE HAYKH O

pUpPOJE, UX OOITHOCTH

W OTJIMYMAA,

OCBOCHHUE 3HAHUM O

COBPEMEHHOU

YcTHBIN onpoc,
IIUCbMEHHBIE OTBETHI HA
BOIIPOCBHI, TOArOTOBKA

pedeparos,




€CTECTBEHHO-HAYYHOU
KApTUHE MHpa M METOJAax
€CTECTBEHHBIX HAayK; 3Ha-

KOMCTBO C HauoOoee

Ba’>KHBIMH 1401(201%04} )41
JOCTHKCHUAMU
CCTCCTBO3HAHM,
OKa3aBIIMMH
ONpCACIIAOIICC  BJIUSAHHC

Ha HalllX IIPCACTABJICHUSA O

OpUpOAE, Ha Pa3BUTHE

TCXHUKH U TGXHOHOFI/Iﬁ;

JTOKJIa/I0B,COO0IIEHUIN, ITpe
3€HTALMN, TECTUPOBAHMUE,
3a4eT

32.eCTeCTBEHHOHAY
YHBIA METOJ MO3HAHUS
U €r0 COCTABJISIFOIINE,
SIMHCTBO 3aKOHOB
IPUPOIBI BO
Bcenennoi;

* pa3BUTHE
UHTCIICKTYaJIbHBIX,
TBOPUYECKUX Croco0-

HOCTE M KPUTHUYECKOTO
MBIILIEHUS B X0ze
MPOBENCHUS MPOCTEUIINX
HUCCIICIOBAaHN,  aHa/u3a
SBJICHUM, BOCHPHUATUS U
WHTEPIPETALNH
€CTECTBEHHO-HAYYHOU

uHdopmaIuu;

YcTHbIN onpoc,
MMCbMEHHBIE OTBETHI HA
BOIIPOCHI, MOArOTOBKA
pedepaTos,
JTOKJIa]I0B,COOOIICHHIH, TIpe
3€HTalNN, TECTUPOBAHUE,
3a4er

33 B3aMMOCBSI3b MEXKTY
Hay4YHBIMU
OTKPBITUSIMU U
Pa3BUTHEM TEXHUKHU U
TEXHOJIOTHH;

BKJIa/] BEJIMKHX YUEHBIX
B (hopMupoBaHue
COBPEMEHHOU

* I[IEHHOCTHBIN B3I
Ha MHMP M MECTO YEJIOBEKa

B HeM (YeJ0BEK — 4YacTh

MPUPOJIBI);

YcTHBIN onpoc,
MMMCHbMEHHBIC OTBETHI HA
BOIIPOCHI, TTOJITOTOBKA
pedepaTos,
JTOKJIaJI0B,COOOIICHHI, TIpe
3€HTAallNi, TECTUPOBAHHUE,
3a4eT




€CTECTBEHHOHAYYHOU

KApTHHBI

3. OueHka 0CBOCHUSA Y4eOHOM TMCIUTIIAHDI:

3.1. ®opMbl U METOABI OLICHUBAHUS

[IpeamMeToM OLIEHKH CTy’KaT yMEHUS U 3HaHus, npeaycMmoTperHsie GI'OC

10 AN CHUIIJINHC «OCHOBBI €CTECTBEHHO HAaY4YHOI'O ITIO3HAHUA MHUPa»,

HaIpaBJeHHbIC Ha (DOPMUPOBAHKE

o01mux U MpoheCCUOHATIBHBIX KOMITCTCHITUH.

Ta6muma 2.2 KOHTPOJIb 1 OCBOEHUME YUYEBHOM JJUCLUITIMHBI T10

TEMAM (PA3JIEJIAM)

q)OpMLI 1 MCTOObI KOHTPOJIA

Oneme | Tekyuui KOHTPOJIb Py6exubiit kouTpoJib | [IpoMexxyTouHas
HT aTTeCcTalus
yueOHO | Ddopma IIpoBepsie | Popma IIpoBeps | ®opma | [Iposepsie
i KOHTPOJIA MBbIE KOHTPOJIS | EMbIE KOHTPO | MbIE
AUCLHAII OK,V,3 OK,V,3 |na OK,V,3
JIVMHBI
Pasnen | YCTHBIU YCTHbBI | V1, VY2, V1,V¥2,
1. OIIPOC, 1 31,32, V3, V4
Cospe | [IMCBMEHH OITPOC, |33, 31,32,
menHoe | bIE OTBETbI ITMCbM | OK 3, 33,34, 35
ecrectB | HA EHHBIE | OK7 OK 3, 0K
enHo- | BOITPOCBI, OTBET 7
HayyHo | [IOJT'OTOB bl HA
e KA BOIIPO
3Hanue | PEOEPATOB CBhbI,
o Mupe |, IoAro
(mpupo | IOKJIAJIOB, TOBKA
na— | COOBIIEHU PEDEPA
HayKa ", TOB,
— [TPE3EHTAI] JOKJIA
genose | UM, J1OB,
K) TECTHUPOBA COOBI]
HU, EHNN,
ITPE3EH

TALN,




TECTUP

OBAHU,
Tema |YCTHBIN V1,V2, | VCTHBHI
1.Crpy | OITPOC, 31,32, "
krypa | IIMCBMEHH |33, OITPOC,
ectectB | BIE OTBETHI | OK 3, OK | IIMCbM
eguo- | HA 7 EHHBIE
HayyHo | BOITPOCHI, OTBET
ro [TIOJArOTOB bl HA
sHaHus | KA BOIIPO
; PEDOEPATOB CBhI,
MHOT00 |, IoAro
opazue | JIOKJIAJIOB, TOBKA
exnrct | COOBIIEHU PEDEPA
Ba. ", TOB,
[IPE3EHTAL] JTOKJIA
U, OB,
TECTUPOBA COOBII]
HU, EHU,
[IPE3EH
TALI,
TECTHUP
OBAHU,
3a4cCT
Tema |YCTHBIN V1,V2, | YCTHBI
2. OITPOC, 31,32, "
Crpykr | IMCBMEHH | 33, OITPOC,
yPpbL bIE OTBETHI | OK 3, OK | [IUCbM
mupa | HA 7 EHHBIE
npupox | BOITPOCHI, OTBET
BI: [TIOJArOTOB bl HA
enuacT | KA BOIIPO
BO PEDOEPATOB CBhI,
MHOT00 |, IIoAro
opazus. | JJIOKJIAJIOB, TOBKA
COOBILEHU PEDOEPA
I, TOB,
[IPE3EHTALL JTOKJIA
U, OB,
TECTUPOBA COOBI1]
HU, EHNN,
[IPE3EH
TALII,
TECTHUP

OBAHUN,




3a4€T

Tema | YCTHBIN YCTHBI |V1,V¥2, |DOxk3ame | V1, V2,
3. 0r |OIIPOC, u 31,32, |m V3, V4
crpykr | [IMCBbMEHH OIIPOC, |33, 31,32,
ypbl Kk | bIE OTBETHI [IMCHbM | OK 3, 33, 34, 35
cBoiict | HA EHHBIE | OK 7 OK 3, OK
BaM BOITPOCHI, OTBET 7
[TIOJArOTOB bl HA
KA BOIIPO
PEDOEPATOB CBhI,
, [IOAr0
JTIOKJIAJIOB, TOBKA
COOBILEHU PEDOEPA
", TOB,
[IPE3EHTALI JTIOKJIA
U, OB,
TECTUPOBA COOBI1]
HU, EHNN,
[TPE3EH
TALIN,
TECTUP
OBAHU,
3a4cCT
Tema |YCTHBIN V1,V2, | YCTHBI
4. OITPOC, 31,32, "
Ipupo | [INCHMEHH | 33, OITPOC,
na B bIE OTBETHI | OK 11 [TMCHbM
nBmxke | HA EHHBIE
Hun, | BOITPOCHI, OTBET
asmke | [IOAI'OTOB bl HA
Hue B | KA BOIIPO
npupo | PEOEPATOB CBhI,
ne. , [IOAr0
JTIOKJIAJIOB, TOBKA
COOBILEHU PEDOEPA
", TOB,
[IPE3EHTALI JTIOKJIA
U, OB,
TECTUPOBA COOBII]
HU, EHNN,
[TPE3EH
TALINMN,
TECTUP

OBAHU,
3a4er




Tema | YCTHBIN YCTHBI |V1,V¥2, |DOxk3ame | VY1, V2,
5. OIIPOC, " 31,32, |=m V3, V4
9o | [IMCbMEHH OIIPOC, |33, 31,32,
unonn | bIE OTBETHI [IUCHM | OK 3, 33,34, 35
ast HA EHHBIE |OK 7 OK 3, OK
kaptu | BOITPOCHI, OTBET 7
Ha [IOAIOTOB bl HA
mupa. | KA BOIIPO
PEDOEPATOB Chl,
, [IOAI0
JIOKJIAJIOB, TOBKA
COOBIIEHU PEDEPA
", TOB,
[IPE3EHTAL] JTIOKJIA
U, OB,
TECTHPOBA COOBII]
HU, EHNN,
[IPE3EH
TALIMH,
TECTHUP
OBAHU,
3a4cCT
Yasnen [ yCTHBIA | V1,V2, |YCTHBI
Ecrecr | OIIPOC, 31,32, |
SEHHBL | ITICBEMEHH | 33, OIIPOC,
Hayku | bIE OTBETBI | OK 3, OK | [IUCEM
pazsur | HA 7 EHHBIE
e BOITPOCHI, OTBET
TeXHH | [TOJITOTOB bl HA
KHHM | KA BOITPO
TexHoIl | pEQEPATOB Chl,
Oorum ’ HOI[FO
JIOKJIAJIOB, TOBKA
COOBIIEHU PEDOEPA
", TOB,
[IPESEHTAL] JIOKJIA
Uu, JIOB,
TECTHPOBA COOBII]
HU, EHNN,
[IPE3EH
TALINMN,
TECTUP
OBAHU,
3a4cT
VCTHBIN VCTHbBI




]

gema | OIIPOC, 7
Paszeut | [IMCHBMEHH OITPOC,
¥§anr BIE OTBETBI [I1MCHbM
eHHOH | HA EHHBIE
wsamm | BOITPOCHI, OTBET
H. [IOJArOTOB bl HA
KA BOIIPO
PE®EPATOB Chl,
, IO O
JIOKJIAJIOB, TOBKA
COOBILEHU PEDEPA
", TOB,
[IPE3EHTAILL JIOKJIA
W, OB,
TECTUPOBA COOBII]
HU, EHNN,
[IPE3EH
TALIMH,
TECTHUP
N OBAHU,
jema | yCTHBIN VCTHbI
B3zaum | OITPOC, 14
o T | MICbMEHH OIPOC,
HayKku | bIE OTBETBI [I1UCHbM
rexun | HA EHHBIE
KH. BOITPOCHI, OTBET
[IOJArOTOB bl HA
KA BOITPO
PE®EPATOB Chl,
, [IOJIO
JIOKJIAJIOB, TOBKA
COOBILEHU PE®EPA
", TOB,
[IPE3EHTAILL JIOKJIA
Un, JIOB,
TECTUPOBA COOBII]
HU, EHUU,
[IPE3EH
TALINMN,
TECTHP
OBAHU,
geMa | YCTHBIN VCTHbI
Ecrtect | OITPOC, "
po3al | MICHMEHH OIPOC,
mupe | bIE OTBETHI [T1UCHhM




coBpe | HA EHHBIE
X BOITPOCHI, OTBET
oee0T I TTOArOTOB bl HA
KA BOIIPO
PE®EPATOB Chbl,
, [IOJIrO
JIOKJIAJIOB, TOBKA
COOBLIEHU PE®EPA
", TOB,
[IPE3EHTALL JIOKJIA
Un, JIOB,
TECTUPOBA COOBII]
HU, EHN,
[IPE3EH
TALIMH,
TECTHUP
OBAHU,
51%&43 YCTHbBIN VYCTHbI
tBenn | OITPOC, 141
ﬁfyxn [IUCBMEHH OITPOC,
n bIE OTBETBI [IUCHM
denose | HA EHHBIE
(npupo | BOITPOCHI, OTBET
aa— | TJOTOTOB bl HA
Hayrka | xa BOIIPO
TeXHH | PEQEPATOB Chbl,
oomec |, 1HoATro
rBo — | AOKJIAJIOB, TOBKA
K) COOBUIEHN PEDEPA
", TOB,
[IPE3EHTALI JIOKJIA
Un, JIOB,
TECTUPOBA COOBII]
HU, EHNN,
[1PE3EH
TALII,
TECTHUP
OBAHU,
{gf]:{gT o VCTHBIN VYCTHbI
crBenH | OITPOC, 141
gl;ym [IMCLMEHH OIIPOC,
n BIE OTBETBI [TUCbM
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3.2. TunoBble 3a1aHus ISl OLICHKU OCBOCHHS YU€OHOU JUCIUTUIUHBI

IIepeuens BOMPOCOB MO TEMaM.

TEMA 1.CTpyKTypa ecTeCTBEHHO-HAy4YHOI'0 3HAHUSI: MHOT000pa3ue

eIUHCTBA.



B ueMm cocTosaT ocoOeHHOCTH ecTecTBO3HaHUA? UeM oTianvaeTcsi HayyHOe 3HaHUE
OT IPYTUX BUJIOB 3HAHUS?

Yrto uzydaeT ectecTBo3HaHUE? MOXKHO M OOBICHUTH IPUPOJTY CPEACTBAMHU
onHoi Hayku? KakoBa posib MAaTEMAaTHKH B €CTECTBEHHO-HAYYHOM MTO3HAHUU ?

Kak orpaxaror Mup Hayka U UICKyccTBO? Hy KHBI JIn TyMaHUTApUIO €CTECTBEHHO-
Hay4yHble 3HaHus? HyxHa 11 Hayke Mopaiib?

Actponorus — 310 Hayka? OTBeYaeT JIu aCTPOJIOTHUS KPUTEPUAM HAYUYHOTO
3HaHUA?

Uro 3Hauut ymeTs Habmonars? Habmoqenue u 3KCriepuMeHT B y4eOHOM U
Hay4YyHOM I03HaHuU. UeMm oTinyaeTcst HabmoAeHrue ot 3kcrepumenTa? Yro
O3HA4aeT U3MEpUTh? MOXKHO JIM U3MEPUTH HEU3MEPUMOE?

Kak npaBuibHO npoBectu HabmoaeHue? Kak HayduThCs BBIABUTATh TUIIOTE3bI?

MoxHo i1 HaOI0AaTh 32 MPUPOION, HE BHOCS UCKAXKEHUHN B MPOIECCHI,
IIPOUCXOAIINE B HEN? BHOCUM I MBI HCKa)KEHHS B IPUPOIHBIE TPOLECCHI IPU
U3MEPEHUX Pa3IMUHBIX BEJIMYUH HpU NOMOIIH pruOopoB? CyliecTBYIOT I
IIPUHLIHNHUAIBHBIE OTPAHUYEHNS HA BO3MOXXHOCTD ITPOU3BOJIUTh U3MEPEHMUS,
OKa3bIBasi MPEHEOPEKUMO MaJloe BIMSIHUE HA IPUPOIHBIE ITPOLECCHI?

Coneput M Kaxaasi KJIeTKka opranu3Ma HHPopMaluo 00 OpraHu3Me B LEeJIoM?
3aBHUCHT JIK CKOPOCTh CBETA OT CKOPOCTH UCTOYHHKA, U3JIyHYaIOIIETO CBET, U OT
CKOPOCTH ITPUEMHUKA, pErHCTpUpYyroliero ceer? Kak pacrpeneneHsl
MOJIOKUTEIBHBIN U OTPULATEIIBHBIN 3apsiabl B AaTOME?

UYro Takoe Meroa? Uem pa3nuyaroTCs aHAJIN3 U CUHTE3, MHAYKLIMS U 1eTyKIus?

Kak npaBuibHO MpOBECTH aHAIN3 U KJIACCU(PUKALUIO JaHHBIX? 3a4e€M HYKHBI
rpaduky U AuarpaMmsl?

Urto Takoe moaenupoBaHue? YTo MOHUMAIOT MO/ TEOPETUUECKUM
MozenupoBanueM? Kak cooTHOCATCS Mexay coOO0M TEOpETUYECKUE MOCIH U
€CTECTBEHHO-HAYYHbIC 3aKOHBI?

KaxoBa ponb XpucTuanckou Tpaauiuu B popMupoBaHuu Hayku B EBporie B
Havasne HoBoro Bpemenn? OTHOLIEHHE K TO3HAHUIO ITPUPOJIBI B BOCTOYHO- U

3araJHOXPUCTUAHCKOM Tpaauuusix. [louemy HE0OX0 UM THaJIOr MEKIY HAyKOH U



penuruein?

CyLIecTBYIOT JIM TPAIUIIMKU B HAYKE U KaKoBa UX pojb? UTo Takoe Hay4dHas
peBOIOLIMS ?

Uto Takoe rUunoTeTUKO-AEAYKTUBHBIN METO/I MO3HaHUA npupoabl? Kak
MOCTPOUTH Hay4HOE uccienoBanne? KakoBa ceroaHs pojp MaTeEMaTUKH U
TEOPETHUYECKUX MOJEIIEH B HayKe?

TEMA 2.CTpyKTypbl MHPa IPUPOABI: €IMHCTBO MHOT000pa3us.

Yro nonumarot noxa Beenennoi? Yto Takoe MUKPOMHUP, MAKPOMUP U METAMHUP U
KaKOBBI UX MaciITabbl? YeM orpaHWYeHbl HAIIM BO3MOXXHOCTH MPU U3YUYECHUHU
OOJBIINX MACIITA00OB MEraMHpa U MEIbYANIIIUX MacIITabOB MUKpOMUpa?

Yro Takoe pazpemieHue ria3a? KakoB npuHIWN AEUCTBUS MUKPOCKOTIA U
Teneckona’?

YTo Takoe KOPIyCKYISPHBIM U KOHTUHYAJIbHBINA TOAXOABI K OITMCAHUIO
Pa3IMYHBIX OOBEKTOB MPUPOIbI? UTO Takoe MoJjie B IUPOKOM cMbIcie ciaoBa? s
OMMMCAHMS KaKHX 00bEKTOB MPUMEHSIOT MOHTHE 1oJs1? Kak HariasgHO MOKHO
M300pa3uTh mose?

Kak onucars rpaBUTallMOHHOE B3aUMOJAECHCTBHUE MPU MOMOIIY FPABUTALIMOHHOTO
noss? Kak onucars aIeKTpUYECKOe B3aUMOICUCTBUE TTPU TOMOILH
ANEKTpUYECKOro noiiA? [louemy anekTpruueckoe 1 MarHUTHOE B3aUMOJENCTBHS
MOYHO paccMaTpPUBATh KaK JIBE€ COCTABISIONINE €UHOTO 3JEKTPOMArHUTHOTO
B3aMMOJICUCTBUS?

Urto Takoe pyHIaMeHTaIbHbIC B3aUMOICHCTBUS U (yHIaMEHTAIbHbBIE TIOJIsA?
[Touemy pyHIaMEHTATBHBIC OIS MOKHO CUMTATh OJHOM U3 COCTABIISIOIINX
Marepuun?

Kak B3auMOIeiCTBYIOT 10JI€ U BelecTBO? UeM onpeaensieTcs UBET BEIECTB?
Kakoli BenmMunHON XapaKkTepru3yeTcsl SHEPTHS BOIHBI? UTO Takoe CIIEKTPbI
BemiecTB? Kakue ObiBaroT criekTpsl? UTO aeT ucciieoBaHue CIEKTPOB BEIIECTB?
Uro Takoe TemnoBoe uznydenune? Uto Takoe abcomoTHo yepHoe Teno? Kakumu
0COOEHHOCTSIMHU 001a/1at0T CHEKTPHI TEMIOBOTO U3ITyUEHUs?

Kak Ha omnbITe JOKa3aTh HEMPEPHIBHBIN (BOJIHOBOW) Xapaktep cBeta? Kakas unes



II0JIOKEHA B OCHOBY DKCIIEPUMEHTA 110 U3MEPEHUIO 3apsi/ia dJIEKTPOHA?

Kaxue onbITHBIE TaHHBIE IPUBENH K TUIIOTE3€ O JUCKPETHBIX CBOMCTBAX ITOJIS?
Yro Takoe KBaHT 3JEKTPOMArHUTHOIO n3irydeHus? Kakue napamerpsl
XapaKkTepu3yroT POTOH KaK BOJIHY U Kak dyacTuly? B uem 3akiodaroTcs
KOPIYCKYJIIPHBIE CBOMCTBA 3JIEKTPOMArHUTHOTO MOJIs?

Yro Takoe maHeTapHas MOJENb aTOMa U B YEM €€ HeloCcTaToK? B yem cyTh
Mozenu aroma bopa? B ueM 3akiroyaeTcs TMIIOTE3a O BOJIHOBBIX CBOMCTBAX
yactul? Kakue npeacka3zanus JaeT 3Ta TUIOTE3a O CBOMCTBaX MUKpoMUpa?

IIpu KaKuX yCIOBHSIX ITPOSIBISIIOTCS BOJIHOBBIE CBOKMCTBA YACTHUI] BELIECTBA U
gacTul noJsa? IIpu Kakux yCIIOBHAX IPOSBIIIOTCS KOPIYCKYJIIPHBIE CBOMCTBA
YaCTHUI BEUIECTBA U YACTHII MO ?

UYro Takoe CUIbHOE B3aMMOJEHCTBHE U KaKOBBI €ro cBoiicTBa? UTo Takoe ciaboe
B3aMMO/JICHCTBUE U KAKOBHI €ro cBoiicTBa? Kakyro ponp urpator

(bYHIIaMeHTaJIBHBIe BSaHMOHeﬁCTBHH B CYIICCTBOBAHNH KU3HU?

KakoBbl ocobeHHOCTH MUKpoMupa? KakoBa CTpyKTypa aTOMOB U MOJIEKYJI U
MIPUPO/Ia CBSI3M aTOMOB B MoJieKyJse? KakoBa cTpykTypa aTOMHOTO s/ipa U
MIPUPO/Ia CBSI3U HYKJIOHOB B siipe? Kakue 4yacTulibl B HACTOSIIIEE BPEMS CUUTAIOT

byHIaMEHTAIBHBIMU COCTABJISIONIUMU MAaTEPUH?

KaxoBa uepapxust 00bekToB Bo Beenennoi? Kakasi cumna «rpaBut Mupamm»
3acTaBIIsIeT HEOECHbIE OOBEKTHI KPY>KUThCS BOKPYT LIeHTpa Macc? B ueM euHCTBO
Meramupa’?

[Touemy nBUKEHUE AIIEKTPOHA B IJITAHETAPHOW MOJIENIM aToMa BOAOPO/Ia
SKBUBAJIICHTHO JIBH>KEHUIO 3eMiid BOKpYT CosHia? KakoBbl 3HaU€HHSI OCHOBHBIX
busndeckux BennuuH B cucteMe 3emutst — CoHIE ¥ B aTOME Bojiopoaa? 3akoH
BCEMHpPHOTO TsAroTeHus. [Inanerapnas moiens aToma.

Kak MOKHO onpeneuTh NOHATUE <«OKU3Hb»? UTO Takoe nuepapXxuieckue ypoBHU
opraHu3anuu *kuBoi Matepun? CKOJbKO YpOBHEW OpraHU3alllK )KUBOTO U KAKOBbI
KpuTepuu ux BbieneHus? [louemy He0OX0UMO OCO3HABATH HEPAPXUUHOCTD U

CUCTEMHYIO OpTraHU3aIuI0 TIPUPOIBI?



Kakne xumMuueckne 37€MEHTBI BXOJAT B COCTAB )KUBOM KiieTku? Kakyro posib
UrparoT caxapa v Junuael? Kak yctpoeHsl 0K U Kak UX MOJIEKYJIbI
MPUOOPETAIOT OMPEEICHHYIO MPOCTPAHCTBEHHYO (hopmy? UTo Takoe hepMeHTHI
U KaK OHU pacno3HaroT cBou cyoctpatsl? Kakoe ctpoenue nmerot mosekyssl PHK
u JIHK? Kakue ocobennoctu mosekynsl JIHK no3BomsitoT it urpars poib
HOCUTEJIS] TEHETHYECKON MHpOopMaIun?

Kakue nuzmMeHeHus mpoucxoIaT ¢ MOJIeKyJoil Oenka npu aeHarypanuu? Kak
paboTtaroT pepmentsi? Kak permumupyercs JJTHK?

Kak 1o pa3ButHe npeicTaBieHU O KJIETOYHOM CTPOEHUH KUBBIX OPTaHU3MOB?
KakoBbl OCHOBHBIE KOMITOHEHTHI Ki1eTkH? Kak ycTpoeHbI KiieTouHble MEMOPaHbI?
Kak BemecTBa nonaaarot B kieTky? KakoBa cTpykTypa kiieTouHoro sijgpa? Kak
KJIETKH JIETATCA?

Yem pa3nyaroT KJIETKH )KMBOTHBIX M KJIETKH pacTeHnii? KakoBbl 0cOOEHHOCTH
OpraHu3alyy U (PyHKIMOHUPOBAHUS OJHOKJIETOUYHBIX 3YKAPUOT U KJIETOK B
COCTAaBE MHOT'OKJIETOYHOTO opranu3zma? Kak ycTpoeHsl kieTku npokapuot? Uro
MPEACTABIAIOT COOOU BUPYCHI?

KakoBbl ocHOBHBIE Tpu3HaKku nonyssuuii? Kak pacnpenenstorcs ocoou B
nonyysinuu? Kakne mapameTpsl ONpeAenstoT YUCIEHHOCTh nomyasaunn? Yro takoe
KpuBble BbDKMBaHUA? Kakue (hakTopbl BIUSIOT HA U3BMEHEHHE XapaKTePUCTUK
MOMYJISALINI ?

N3 KakuX OCHOBHBIX KOMIIOHEHTOB COCTOSIT 3KOocHCcTeMbI? UTo Takoe
Tpoduueckue 1enu u tpopuyeckue cetu? Kakoa tpoduueckas cTpykrypa

HKOCUCTEMBI?

Kakue akTopsl 06ecnieqnBaroT 1eI0CTHOCTh OMOC(ephl Kak T100anbHOM
DKOCHCTEMBI?

B 4yem cmbich 3akoHa coxpaHeHus sHeprun? Kakue BUIbl SJHEPTUU CYIIECTBYIOT?
B ueM cMbIci 3aKkoHa coxpaHeHus umnyJibea? Uto Takoe MoMeHT umimyJibea? Kak
MIPOSIBIISIETCS 3aKOH COXPAHEHUsI MOMEHTA UMITyJIbca?

Kak sneprus 3anacaercs B kinetke? Uto Takoe metabonusm? B uem cyTh

IIPOIICCCOB TUIMKOJIN3a, OPOKEHHS U KJIETOYHOTO Abixanus? Kakue mporecchl



IIPOXOJAT Ha CBETOBOM U TEMHOBOM (azax gorocunre3a? Kak cBsA3aHbI NpOLECCHI
HHEPreTUUECKOT0 U MIacTuueckoro ooMena? Yro mpencrapisieT coooi
XEMOCHHTE3?

Kakumu cBolicTBaMu cuMMETpUH 0071a/1at0T IPOCTPAHCTBO U BPEMS U UTO
CJIeIyeT U3 ATUX CBOMCTB? UTO Takoe HapyllleHHas CHMMETPUS U KaK OHA
HPOSIBIISIETCS ?

Kak nposiisiercst cuMMeTpust B Ipou3BeAeHUIX UCKyccTBa? Kakoe 3HaueHue B
UCKycCTBE nMeeT cuMMmeTpusa? Kakre HaydyHbIe BBIBOBI MOKHO CENATh HA
OCHOBE CUMMETPHUU?

UYro Takoe Marepus? B ueM nposBIIsIeTCSl MaTEPUAIIBHOE €IMHCTBO MHUpa?
MOo>kHO 11, U3y4as COCTaB U ABMKEHUE KOCMUYECKUX TeJl, BOCCTAHOBUTH KapTUHY

9BOJIIOIIMH cucTeMbl? B uem oTimyue >KHUBOro OT HEXKUBOTO?

TEMA 3.0T1 cTPpYKTYpBI K CBOIiCTBaM.

Kak apeBHerpeueckas «Hayka o Mpupojie» o0bscHsIa cBoiicTBa Ten? B uem
OTJIMYKE ATOMUCTUYECKOTO U JIEMEHTAaPUCTCKOIO MOJIX0JJ0B K OOBSICHEHUIO
SBJICHUN NpUPObI? KakOBBI COLMOKYJIBTYPHBIE PEITOCHUIKH
JPEBHETPEYECKOTONPUPOI03HAHUS?

[Touemy B XVI-XVII BB. aToMucTHYECKHE MIPEACTABICHUS TOTYUYaIOT IIUPOKOE
pacripoctpanenue? B uem otiinune KopIycKyJisipHOU Teopuu P. bouis ot
MPEIECTBYIONIMX TEOPUI TeHe3uca CBOMCTB BellecTB? UTo HOBOroO BHEC B
«KopryckyJsipHyto ¢uinocodputo» U. Heroron?

B uem cyTh xumnueckoi pesomonuu XVIII B.? Kak noBiusiia xumuueckast

PEBOJIIOLIMS HA IOHUMAHHUE TEHE3MCAa CBOMCTB BEIIECTB?

Yem oTnmuaerca aromHas teopus . JlanbToHa OT IpeaIIECTBYOMIUX €1
BApUAHTOB aTOMUCTUKH? Kakoe BIUsHME Ha TIOCIEYIOIIEE Pa3BUTHE
€CTeCTBO3HAHUS OKazaiu padoTsl JanpToHa? UTo HOBOrO BHECA aTOMUCTHUKA
JlanbTOHa B MOHMMAaHMUE T€HE3MCa CBOMCTB BEIIIECTB?

B yeM cOCTOUT CYIIHOCTh KJIACCUYECKOI0 aTOMHO-MOJIEKYJISIpHOTO yueHus? Ha



KaKHE€ 3aKOHEBI U ITPCACTABICHUSA (i)I/ISI/IKI/I N XUMHH OHO OHI/IpaCTCSI? HO‘ICMY

HAay4YHOE COOOIIECTBO HECKOJIBKO JIECATUIIETUI HE MPU3HABAJIO 3aKOH ABOTapo?

Kakyto posb k1accupuKanuy 1 TUIIOJIOTUN UTPAIOT B €CTECTBEHHO-HAYYHBIX
uccienoBanusx? YeM kiaaccupukanus XUMAYECKUX 3JIEMEHTOB, IIPECTABICHHAs
B [Iepnoanueckoii cucreme anemenToB /. . MenneneeBa, oTimyaercs OT APYTUX

€CTECTBEHHO-HAYYHBIX KJIacCU(pUKALIUNA?

Hoquy OJHH BECIICCTBA OTJIMYAKOTCA 110 CBOUM (I)I/ISI/I‘IGCKI/IM U XUMHWYCCKHUM

cBoiicTBaM OT Jipyrux? Kakue Gpakropbl onpeaensitoT CBONCTBA BEILECTB?

Kak Ononornueckast kjaccupuKkanus NIOMOraeT 0CO3HATh B3aMMO3aBUCUMOCTh
COCTaBa, CTPYKTYpHI U cBOMCTB? UTo Takoe OMHapHas HoMeHkiaTypa? Kak
IIOJIB30BaThCA onpeaenuTenem? KaknmMu COBpEMEHHBIMHA METOJIAMH OTIEPUPYET
cucTemMaTuka?

Kak pa3zBuBasivch NpeACcTaBiICHUsS O KIACCH(PUKALMU KUBbIX cymecTB? C ueM

CBA3aH IICPECMOTP BIITLAIO0B Ha CUCTCMY LAPCTB JKHUBBIX OpFaHI/ISMOB?

Yrto npencrasisieT coboi renernueckuit koa? Kak undopmanus o 6enke
cuntbiBaercs ¢ JJHK? Kak sta undopmarus tpancnupyercs B BUC
MOCJIEIOBATEILHOCTH aMUHOKHCIIOT B OeJKe?

MoxeT 11 n300pa3uTebHOE UCKYCCTBO 00OTaTUTh HAIIIU MPECTABICHUS U
B3aMMOCBSI3M COCTaBa, CTPYKTYPBI U CBOWCTB 00beKTOB? Kakue HOBbIE,
HEOXKUJAHHBIE ACTIEKThI 3TON MPOOJIEMbl OTKPHLIO BaM UCKYCcCTBO? CrOCOOHO Jin

HCKYCCTBO TOMOYb HayKE€ BOCCO3/1aTh MHOIOMEPHYIO KApTUHY Mupa?
TEMA 4. Ilpupoaa B IBH:KE€HUH, IBHKEHHE B IPUPOJIE.

Yro Takoe MexaHnmdeckoe JABmkeHne? YTo 03HavyaeT OTHOCUTEILHOCTh
MEXaHUYECKOTO IBMkEHMS? KakuMu XapakTepuCTUKaMU OMMCHIBACTCS
MeXaHu4yeckoe ABKeHre? UTo sSBIsSeTCs NMPUUYNHON MEXaHUUECKOTro ABMKeHUsA? B
4yeM ke ObLI IpaB «ynpsMbli ["anumneit»?

Kak noctpouts TpaekTopuu ABUxKeHHUS MaHeT COMHEUYHOW CUCTEMBI B

reOLIEHTPUYECKOM U TeIMOLIEHTPUYEeCKOM cuctemax orcuera? [ToueMy niaaHeTsl Ha



HeOecHoM cdepe onuckiBatoT neTio? OT 4ero 3aBUCUT YTIIOBOM pa3mep NeTiau
aneTs? Kak KonepHuk onieHmn oTHocuTeNbHbIE paccTossHusg oT ConHia 10

IJIa”HeT?

Kaxumm (I)&KTOpaMI/I OIIPCACIIACTCA ABUKCHUC TCJI C TOUYKH 3PCHUA MEXaHUKH?
YTto Takoe COCTOSHUE CUCTEMBI C TOUKH 3pCHUA Mexanukn? Yrto takoe
I[CTGpMI/IHI/IBM? B 4eM cmbICch 1amnaacoBCKOTo I[GTepMI/IHI/ISMa? Kak
CBSI3aHbBLIAMNIACOBCKHUI ACTCPMUHHNU3M U JKU3Hb yeJioBeka? CHpaBCI[J'II/IBa JIN

KOHIICTIUS JIAIJIACOBCKOTO JETEPMUHU3MA C TOUKHU 3PEHUSI COBPEMEHHOW HAYKH?

Yro nonumarot noj BonHamu? Kakue 6p1BatoT BotHbI? 1€ B mpupoe
Ha0JII0Ja0TCs BOJIHBI? UTO Takoe 3JeKTpoMarHuTHeIe BOJIHbBI? Kak mposiBisitoTes

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

Kakue cBolicTBa 00Hapy:kuBatoT BOJHBI? Kakue cBoMCTBA SABJISIOTCS 00IIUMU
JJIS BOJIH ¥ YacTHll?

Kakum ObiBaeT 3Byk? Kaknumu nmapamerpamu XapakTepusyercs My3bIKaJIbHbBIN
3BYK? Kak CBsI3aHbl XapaKTEPUCTUKU 3BYKa C IMapaMeTpaMu BOJIHbI?

Kakoi1 onbIT BBISIBUII TPOTUBOPEUHS C KIIACCUYECKUMU TIpeacTaBieHusMu? Kakas
TEOPUsI U3MEHUJIA HAIllK B3IJISIIbI HA POCTPAHCTBO, BpeMsl U maTeputo? Uto
O3HAYaET B3aUMOCBS3b MPOCTPAHCTBA U BPEMEHH U KAK OHA MPOSABISETCS Ha
onbITe? UTO O3HAYAET BIMSIHUE MATEPUATIBHBIX TEJI HA MPOCTPAHCTBO U BPEMSI U B
KaKHUX ONbITaxX 3TO MPOSIBISAETCS?

Kakune nponeccsl MOTYT POTEKATH B U30JMPOBAHHON CHCTEME
CaMOIPOU3BOJIbHO? 3aBUCUT JI U3MEHEHUE BHYTPEHHEW SHEPTUU CUCTEMBI OT
nyTH (crioco0a) ee rmepexo/aa U3 0JHOTO COCTOSIHUS B Jipyroe? JloctaTodHo 1
TOJIBKO 3aKOHA COXPAHECHUS SHEPTUM JJIsI OITMCAHUS BO3MOKHBIX

CaMOIIPOU3BOJILHEIX ITPOUECCOB B N30JIMPOBAHHBIX cucremax?

Yrto Takoe HeoOpaTUMbIE MPOIECCHl U KaK OHU CBSI3aHbI C JBIKCHUEM Tera’?
[ToueMy auHAMHUYECKOE ONMKCcaHue (OMUCAHKUE, OCHOBAHHOE HAa 3aKOHAX TUHAMUKH )

HCTIPUMCHUMO IJII CUCTCMBI C OOJIBIINM YHCIIOM IIaCTI/IH? B uewm 3akmrouaercs



cTaTucTH4ecKoe onucanne? Kak npyu moMomm cTaTHCTUYECKOro ONMCaHUs
OOBSICHSETCS IPUPOAA HEOOPATUMBIX MPOLIECCOB?

Yro Takoe MeXaHU3M XUMUYECKOHN peakuuu? YTo Takoe KHHETUYECKOE
YPAaBHEHUE PEAKLMHU U B 4EM €T0 cMbIci? KakoB MEXaHU3M ACUCTBUSA
karaiu3atopa? Uto Takoe HHTHOUTOPHI?

XHWMHUYECKUE PEAKIIUU POUCXOIAT MTHOBEHHO HJIU K€ C ONPENEIICHHON
CKOPOCTBIO? SIBIII€TCA JIM CKOPOCTh XMMUYECKON pEaKMU HEKOM NTOCTOSSHHOM
BEJIMYMHOM, WJIM 7K€ OHA 3aBHCHUT OT IPHUPObI pearupyronirux BemecTs? 3aBUCUT
JIM CKOPOCTh XMMHUYECKOM pPEeaKIMi OT KOHLEHTPALU PEArupyroIIyX BEeIecTB?
OnpenenstoT M CKOPOCTh XUMUUECKON peakInK Kakue-1nuoo apyrue paktopsl (K
npuMepy, Temneparypa)? Moxet a1 100aBiIeHUE B pEaKIIHOHHYIO CMECh KaKOTro-
1100 BEIIECTBA, HE PACXOAYIOIIErocs B IPOLIECCE pEaKLUH, IOBIUATh Ha €€

CKOpPOCTB?

Kakoii MexaHn3M JIEKUT B OCHOBE JIBHXKEHUS AKUBBIX Oprann3MoB? Kak
NEeUCTBYIOT Onosiornyeckue Mmotopbl? Kak padboraror Mblisi? KakoB MexaHu3m

JABHKCHHA OTACIIBHBIX KJIICTOK U OJHOKJICTOYHBIX OpFaHI/I3MOB?

MoryT 11 0IHM XUMHUYECKHE DIIEMEHTBI PEBPAILATHCS B Apyrue? KakoBbl
0COOEHHOCTH Ipoliecca paJuoaKTUBHOIO pacnaga? Kak mpoucxoasT siepHble

peaxkuuun?

Kaxk B3anMocBsi3aHbl MEXIy 000 pa3audHbie (JOPMBI U BUABI JIBHKCHUS?
KakoBa cBs3b pa3IMUHBIX BUAOB JBUKEHUS U dHEeprun? Kakue nBUKeHUs

MPUBOJIAT K 00Pa30BaHUIO HOBBIX CTPYKTYP?

MoxeT 1 n300pa3uTebHOE UCKYCCTBO, KOTOPOE CTATHYHO MO CBOCH MPUPOJIE,
pacIIMPHUTh HAIIH MPEACTABICHUS O JBHKCHHUH, TIOMOYb Y3HATH O Pa3IMYHBIX €T0
BHJIaX, TIOKa3aTh JIBM)KEHUE peaabHOe, BUAMMOE U IBI)KEHUE HEBUIUMOEC?

TEMA 5. JBoJIIOIIMOHHASI KAPTHHA MHUPA.



Kakue nmporueccbl B MaKpoMupe sIBISI0TCA HeoOpaTuMbIMu? YUTO XapakTepHO AJis
no00HBIX TporeccoB? UTo Ha3bIBalOT camoopranuzanueii? Kak nposiusercs

caMoOpranu3anus B npupoje?

Kaxumm XApPaKTCPHBIMU CBOMCTBaMH O6H3I[3.I-OT CHUCTCMBI, CITOCOOHEIE K

CElMOOpI‘aHI/IBaHHH? KakoB MexaHus3m CaMOOpI‘aHI/ISaHI/II/I?

Kak Ha onbiTe yOeauThCsa B BOBMOXKHOCTSIX OM(ypKaluii Mpu pa3BUTUN CIOKHBIX
cucTeM Bo BpeMeHH? Kakas cuMMeTpHs CHOHTaHHO HapylIaeTcsl B 3THX ONbITax?

KaxoBbI c1iocoObl caMOBOCTIPOM3BEACHUS )KUBBIX OpraHu3MoB? B uem
3aKJII0YAIOTCS MPEUMYILECTBA IMOJIOBOrO pa3MHOKeHUs repes oecnonbiM? Kakue
(dopMbI OECIIONIOro U MOJIOBOTO Pa3MHOXKEHHUS CylecTBY0T? Kak hopmupyrorcs

rameThl? Kak 4CpCaAYIOTCA IMOKOJICHUA B J KU3HCHHBIX HHKJI&X?

Urto Takoe oHTOoreHe3? KakoBbl OCHOBHBIE 3TAMbl MHAUBUYJIBHOTO PA3BUTHS U
ux ocobennoctu? Kak oOpasyroTcst 3KTo-, 3HTO- 1 Me3ojepma’? Kak

OCYHICCTBIACTCA PCTyJIALINA OHTOT¢HEe3a?

Cranunonapna iim Beenennas? C gero Bce Hayanocs? YTo epBUYHO:
aJieMeHTapHas JyacTtuia win atom? Kakumu cBoiicTBamMu o0agaeT Gu3ndecKuit

BakyyM? Kakue HaOmoaeHUs HOATBEPAKAAOT runoTe3y bomibiioro B3psiBa?

Kak u xorja obpazoBanuch rajaktuku? Kakoi MeXxaHU3M OTBETCTBEH 3a
oOpa3oBaHue ranakTuk u 3Be31? Mosxer nu ctath 3Be3101 FOnutep? Kak
00pa3zyroTcs MJIAHETHBIE CUCTEMBI?

Kak cBsizaHa Macca, MOITHOCTb U3JIyUYEHUs, 3B€3/1bl U BpeMms ee ku3Hu? Kakue
MPOIIECCHI MPOUCXOIAT B HEJIpax 3BE3/l M KaKOBA UX POJIb B IBOJIFOIIUU

Bcenennoii?

KakoBo ctpoenue 3emnu? [louemy Heapa 3emiu pazorperbie U mioTHbie? Kak
BO3HMKIJIM Ha 3emJie ruapocdepa u atmochepa?

Kak pa3BuBasinch 3BONIIOIIMOHHBIE Hen 10 JlapBuHa? B uem cocTout cyTh
yuenus Y. Jlapsuna? Kakue cyniecTBYIOT J0Ka3aTEIbCTBA SBOJIIOIIUHU KUBBIX

cymiectB? Kak ucCaeayoT 3BOTIOLMOHHBIN TTpo1ecc?



Kak npoucxonut Buoo0pa3oBaHue COrNIACHO CUHTETUYECKON TEOPUU
sBosrOLMKU? YTO Takoe MUKPOIBOJIIOLNS U MaKpo3BoIoLUsA? KakoBbl OCHOBHBIE
HarpasieHus 3Boyouu? Yto Takoe Onosnorndeckuii nporpecc? KakoBbl
COBpPEMEHHBIE ITPOOIIEMBI TEOPUU IBOJIIOLIUU?

Kakue cymecTByrOT runoTe3bl O IPOUCXO0KIEHNN KU3HU? KakoB BO3MOKHBII
CLIEHApHl pa3BUTHS )KU3HU B paMKkax KoHuenuuu «mupa PHK»? Korna nosBunuce
IIPOKApHOTHI ¥ 3yKapuoThl? KakOBBI OCHOBHBIE 3Tallbl CTAHOBIICHUS KIIETKU
AYKapUOT?

Kak 1nu1o pa3Butue )KUBOTHBIX U PACTEHUN B Pa3HbIC I'€OJOTHYECKHUE SITOXU?
KakoBbl ObUIM IPUUMHBI paclBETa U BBIMUPAHUS PA3HBIX TPYIII )KUBBIX
oprann3MoB? Kak npoxonuia cmeHa orocdep B UCTOpUHU 3eMn?

Otkyzna nouu roMmuHuABI? Kakyro posip B 3BOJIFOIIMY YEIOBEKA CHINPAIU
aBcTpanonuTekn? Kakue GpakTopbl ChIrpaivd BaKHYIO pOJIb B 3BOJIOLNH YeI0BEeKa?
KT0 OblTM npsiMBbIE MIPEAKU YEJIOBEKA Pa3yMHOI0?

KakoBo MecTO HeaHAepTaIbLia B pOIOCIOBHOM yenoBeka? Kak u rae nuia
ABOJIIOLIMS YesioBeKa pasyMHoro? ITouemy copmMupoBaiuchk packl yenoBeka?
KakoBa posb KyJIbTypbl U COLIMANBHBIX (PaKTOPOB B 3BOJIIOLIUHU YeJIOBEKa?
Bo3MokHa 11 3BOJIOLKS] COBPEMEHHOTO YEIOBEKA?

B ueM nmpuunHbl 3K00rMYecKoro kpusuca? Yro takoe Hoochepa? B uem

npobJieMa YCTOMYHUBOTO pa3BUTHS?



11 kaacc. Yacrs 1.
TEMA 6: Pa3BuTHe TeXHOr€HHOW IUBUIM3ALMH.

CylecTByeT JId B3aUMOCBSI3b MEXKIY CO3AaHHOM YEJIIOBEKOM MCKYCCTBEHHOU
cpenoi u TexHUKoi? KakoBbl 0COOCHHOCTH TEXHHUKHU KaK BUA IE€SITEIbHOCTH
yenoBeka? Kakue pakTopsl onpenenstor pa3sBUTHE TEXHUKU.

B 4eM cocTOUT CyIIHOCTh TEXHUKHU KaK KOMIIOHEHTa KyabTypbl? Kakue Hayku
M3Y4aroT TEXHUKY? UTO Takoe TEXHOTE€HHAsl [IUBUIN3ALs?

Kakyro noJib3y TEXHHKA PUHOCUT yesoBeuecTBy? He siBnsieTcs In TEXHUKA B
COBPEMEHHOM MUPE POCKOIIBIO?

Kak 3aponnnace Texnnka? Kak pa3BuBaiach TEXHUKA B PEMECIEHHBIN EPUOI?
Korma u kak nosiBunace MammHHasi Texuuka? KakoBbl 0COOEHHOCTH pa3BUTHS
TEXHUKHU Ha COBPEMEHHOM 3Tarle TEXHUYECKOIO Iporpecca?

Kak ucropnyeckn MEHsUINCh B3aUMOOTHOLIEHUS! €CTECTBO3HAHUS U TEXHUKA?
Kto nepssiif u3o0peTatens - yenoBek win npupoaa? Kakue ycrnexu
€CTECTBO3HAHUS U TEXHUKHA O3HAMEHOBAJIA 3Py HAYYHO-TEXHUYECKOU PEBOJIFOLINN?

Kak 3apoauinach 1 pa3BUBAJIACh TEXHUKA, C IOMOLIBIO KOTOPOU YEJI0BEK OCBOWII
BO3JyX, MOpe 1 Heapa 3emiun? Kak TexHrKa BbiBela yenoBeka B kocMoc? Kak
pa3BUBAJIACH CTPOUTENbHAS TeXHUKA? Kak ¢ pa3BUTHEM YeIOBEUYECTBA MEHSIAChH
BoeHHas TexHuka? Kak TexHuka rmoMmorajua co3jaaBaTh yiOT?

Kak B nureparype npencTaBiaeHbl B3aUMOOTHOIIIEHHS YE€JIOBEKA Y TEXHUKH ?
Kakne TexHMueCcKre JOCTUKEHNS YEJI0OBEYECTBA IPOCIIABIICHBI B IMTEPATyPHBIX
npousBeaeHusx? Kakasi TexHUKa, 10 MHEHUIO TIHCATEIICH, HECET B ce0e yrpo3y
YEeJI0BEUECTBY?

Urto Takoe TexHodoOus? Yem ompenensercs cTpax dyeaoBeKa Mepea TeXHUKON Ha

PAa3HLBIX 3TAllaX €r0 UCTOPUICCKOI'O paBBI/ITI/IH? KakoBb1 COBPCMCHHBIC ITPOABICHUA



HpO6JICMI>I B3aMMOOTHOIIICHUN YE€JI0BEKA U TEXHUKU?
Bcerz:a JN JOCTMOKCHUA HAYKH U TCXHUKH ABJIAIOTCSA O1arom JJIA yeJioBeyecTBa?

Hecer 11 yenoBek OTBETCTBEHHOCTD 32 CACIAHHBIE OTKPBITHS WU U300pETEHUS?

TEMA 7: B3aumoaeiicTBHMe HAYKH U TEXHUKH.

Kakomy ¢pyHmameHTaTbHOMY 3aKOHY MOAYMHSAETCS ACHCTBUE MPOCTEHIINX
MEXaHUYECKUX YCTPOMCTB: PhIUAaroB U peAyKTopoB? KakoBa poib CUJIBI TPEHUS B
MEXaHU4eCKUX ycTpoiicTBax? Uto Takoe nmpobiemMa yCTOMYMBOCTH U B YEM €€
3HaueHue?

Kak He00X0IMMOCTh CO3/JaHUSI BOCHHON TEXHUKH CTUMYJIMPYET TBOPUECTBO
n3o0perarenei U yueHbix? B uem cXoJIcTBO U pa3inure TBOPUYECTBA U300pa3uTes
¥ TBOpYECTBa XyA0KHMKA? Bcerma mu BocTpe6GoBaHO TBOPUYECTBO M300peTarTes?

Kaxkue 3akoHbl PU3HUKU OOBSICHSIOT CHOCOOHOCTh MEXAHU3MOB, CO3aHHBIX
YeJI0BEKOM, IJIaBaTh U jeTaTh? Kakue cuiibl BOSHUKAIOT MPU OOTEKaHUH TeJ
TMOTOKOM >KHJIKOCTH MJIH ra3a?

B yeM cyTh peakTUBHOTO ABMXEeHUS? KakoBbl 0COOEHHOCTH PEaKTUBHOTO
nBrxeHus? Ha kakux 3akoHaX OCHOBAHO PEAKTUBHOE JBHKEHUE? 1'11e
HCIOJIB3YETCS] PEAKTUBHOE IBUKEHUE?

KakoBa moap3a 0T KOCMHUECKHX HccienoBannii? KakoBbl OCHOBHBIC dTaIlbl
KOCMHUYECKHUX HccieaoBaHnii? Kak KocMUYECKHE UCCIIEJOBAHMS CBSI3aHbI C
pa3BUTHEM OOOPOHHBIX TeXHOJOrui? Kak BIUSIOT yCIOBHS KOCMUYECKOTO T0JIETa
Ha OpraHu3M uesioBeka? KakoBbl B HACTOSIIIEE BPEMSI TEPCHIEKTUBBI KOCMUYECKUX
HCCJIEIOBAHUM Y, B YACTHOCTH, BO3MOXHOCTH KOCMUYECKHUX MyTEIIECTBUU C
y4aCTHUEM YeJIoBeKa?

Yto Takoe aBurarens? [louemy HEBO3MOKEH BEUHBIN ABUTaTENb? UTO Takoe
TEIUIOBOM ABUTaTeNb? UTO Takoe TEpMOAMHAMUYECKUN LINKJIT?

Uem orpannuen KIIJI tenmoBoro asurarens? Yto Takoe uacaabHbIi TEIJIOBOM
npurarens? KakoBa TemnoeMKoCTh uaeanbHoro rasa? Kak serauciuts KI1J]
TEPMOJIMHAMUYECKOTO UKJIA?

Kaxk KII/] pa3nuyHbIX HUKJIOB 3aBUCUT OT MapamMeTpoB UKIOB? Bo ckoibKo pas



otmimyaetrcs KITJI npocteiimux nuukinoB ot KII/[ naeanbHON TEI0BOM MalllUHBI?

Ha kakue Tunel nopa3aesiaoT pealbHble TEIUIOBbIE NBUTAaTeNn? KakoBbl
OCHOBHBIE y3JIbl TEIJIOBBIX JBUraTeNel U Kakue (QyHKIMU OHU BBIMOJHSIOT? [lo
KaKUM KPUTEPUSIM OLIEHUBAIOTCS TEIJIOBBIE ABUTATENN?

Kak uenoBeuecTBO npou3BoauT Temio? KakoBel cOBpeMeHHbIE TPOOIEMBI,
CBSI3aHHBIE C MTPOU3BOJICTBOM U cOepexeHneM Teria? Ha ckonbko et
YEJIOBEYECTBY XBATUT TPAAULIMOHHBIX HICTOUHUKOB TEIUIOBOM SHEPTETUKH U
KAKOBBI AJIbTEPHATUBHBIE HICTOYHUKU SHEPTUU?

Kakas pynnamenTanbHasi cuia JIEKUT B OCHOBE JIEHCTBUSI SJIEKTPOT€HEPATOPOB U
anekTpoasurareneii? KakoBbl OCHOBHBIE y3JbI AJIEKTPOTE€HEPATOPOB U
aneKTpoaBurareniei? I'ne ncnons3yrores anekTpoasurarenu’? B uem
IIPEUMYILECTBA U HEJOCTATKU NIEKTPOJABUTATENIEH 110 CPABHEHUIO C TEIUIOBBIMU
JIBUTATEIIMU?

Kak paGoTa KOJUIEKTOPHOTO IBUTATENS 3aBUCUT OT BEIMYMHBI Harpy3ku? Kak
HaIIPsDKEHUE, 1aBAEMOE FEHEPATOPOM IIEPEMEHHOI0 TOKA, 3aBUCUT OT IIapAMETPOB
reseparopa?

KakoB npuHImn padoTel XUMHUYECKUX UICTOYHUKOB TOKa? KakoBbI OCHOBHbBIE
COCTABJISIIOLIME UCTOYHUKA NMUTaHud? Kakumu nmapaMerpamMu XapaKkTepus3yroTcs
VMCTOYHHUKYU TUTAHUSA?

Kakue criocoOsl nepeaum 3Heprun Ha pacCTOsIHUE CYIECTBYIOT? Uem
0OyCJIOBJIEHBI OTEPH SHEPTUM Npu nepeaaue? Yem BbIroJIeH criocol nepeaauu
anekTposHeprun? Kak yMEeHpIIUTh NOTEPU IPH Nepeade dJIEKTPOIHEPTUU?

KakoBbl OCHOBHBIE y3J1bl M IPUHIUI PaOOTHI COBPEMEHHOM
terosnektporeHTpanu (TOL)? KakoBbl OCHOBHBIE y3JIbI U IPUHIUIT pAOOTHI
ruaposniekTpoctaniuu (I'9C)? Kakoe BIusHIE Ha SKOJOTUYECKYIO OOCTAaHOBKY
MOXET OKa3bIBaTh CTPOUTENLCTBO TOL[ u I'9C?

Kak reHepupyroTcsi u perucTpupyroTcs paauoBosiHbl? KakoBbl 0COOEHHOCTH
pacIpoCTpaHEHUS PAIUOBOIH BOJIM3H IOBEPXHOCTH 3eMIIn?

Kakum 00pa3oM MOXKHO OCYIIECTBUTH Mepeaady UHPpOopMaluy Npy NOMOITU

paauoBoaH? Ha uem ocHoBaHa nepenaya nHGOpMAIK MPY TOMOIIN



HMCKYCCTBEHHBIX CITYTHUKOB 3eMiin? KakoBbl MPpUHIUIIBI paauroaokanuu? Kakue
BO3MO>KHOCTH MPEIOCTABISIET PAAUOIOKALIMS?

Kak paboTtaet moOubHas TenedoHHas cBsa3h? Kakue 371eMEeHTHI BXOISAT B COCTaB
MOOMIIBHOTO TeIe(OHHOTO arnmapaTa u KakoBO UX (PYHKIIMOHAIBHOE
npenHazHadeHne? KakoBbl mepcreKTUBBI pa3BUTHS MOOMIBHOM TeneOHHOM
CBSI3U?

Kak paccMaTpuBarOTCsl CBETOBBIE SIBJIEHUS C TOYKH 3PEHUS TEOMETPUUYECKOM
orntuku? Yto Takoe 00beKTHBHI? B kakux mpubopax oHM ucob3yroTes? Kak
JIOCTUraeTcs BU3yalibHoe yBenuuenue? Kakue mpudopsl Mo3BOJSIOT JOCTUTHYTh
BHU3yaJIbHOTO YBEJINYECHHUS?

YTO NMpouCXoaUT MpU aKKOMOJIalUK riaza? B yeM paznuuue paboThl
HOPMAaJILHOTO, OJIM30PYKOTO U JAJIbHO30PKOTO Taza? Kak nefcTBre TuH3bI

UCIIpaBIISIET NePEKT 3peHus?

TEMA 8: EcrecTBO3HAHME B MHPE COBPEMEHHBIX TEXHOJIOT U,

Kak, ucnosnb3ys uatepdepeHuto cBeTa, pa3ioKUTh CBETOBOE U3JIyUCHHE B
cnekTp? Yto Takoe nosaspusaius BojaHbl? Kakue npubopsl Aenal0T CBETOBYIO
BOJIHY HOJIAPU30BAHHOW?

Kak 3aBucut paccrosaue Mexay HHTepGEpeHIIMOHHBIMA MAaKCUMyMaMH MOCJIe
POXOXKJACHUS CBETA Yepe3 JUPPAKIIMOHHYIO PEHIETKY OT JIIMHBI BOJIHBI CBETA U
nepuoja pemretku? Yem paznuBaetcs ontrdeckue nopoxkn CD u DVD?

Uro sBNseTCSI OCHOBOM BOCTIpUATHS 00BeMHOTO n300paxenus? Kak
MCKYCCTBEHHO Bocco3aaTh cTepeodddext? Uto Takoe ronorpadus?

Kakum oOpa3zom ria3 BocnpuHuMaeT 1BeT? Ha yeM ocHOBaHa TpexIiiBeTHas
Teopus 3peHust? Kak coBpeMeHHble MpHOOPHI CO3IAI0T 3aJaHHBIN 1[BET?

Kakoe siBjieHue JIeKUT B OCHOBE paboThl hoTodemMenTa’ UTo Takoe BHYTpEHHHUIM
boTorpPexr? Kakue npudopsl paboTaroT Ha OCHOBE BHYTpeHHEro Gortodddexra?
KakoBbI mpUHITUTIBI pa0OTHI KBAHTOBBIX YCUIIUTEJICH CBETA U ONITUYECKUX
KBAHTOBBIX T€HEPATOPOB?

Kak cBs3aHbI pa3HOCTH 3aCEIEHHOCTEN YPOBHEH U KOO (OUIIMEHT YCUIICHUS B



ONTHUYECKOM KBAaHTOBOM ycunutene? Kak 3Tu BeTU4MHBI 3aBUCAT OT
3 PEeKTUBHOCTH HAKAYKU?

Kakue oCHOBHbBIE CBOMCTBA JJA3€PHOT0 U3IYUYEHUS OTJIIMYAIOT €r0 OT U3ITyUYEHHUS
JIpYruX HCTOYHUKOB cBeTa? Ha kakue TUnbl moapasnessor jasepbl? Kakue
PUMEHEHUS HAXOAT Ja3ephl?

[Touemy onacHa paguanua? Kakoe npakTu4eckoe NpUMEHEHHE HaXOsT
paauoakTUBHBIE N30TONbI? [loueMy siaepHbIe peakuy IIPU OJMHAKOBOW Macce
UCXOJHBIX BEIIECTB JAAI0T ropaso OOJBIIYIO0 SHEPTUIO, YeEM XUMHUECKHE
peakuuun? YTo He0OX0IUMO JUIsl CO3JaHUS CAMOIIOAEPKUBAIOIIUXCS SIEPHBIX
peakuuii?

Kak u xeM coznaBanocs siiepHoe opysxue? [[oykeH a1 yueHblid, Ybu pa3padoTKu
MOTYT BIIOCJIEICTBUH IPUYUHUTH BPEJL YEIOBEUYECTBY, HECTU
MOPaJIbHYIOOTBETCTBEHHOCH? UeM 00bsicHsAeTCs O0pb0a 3a HEpacIPOCTPAHEHUE
AIEpHOr0 OpYKus? BO3MOXXHO 1M HaBCeria OCTAHOBUTH €r0 PaCIPOCTPaHEHUE?
SAApo KakuX aTOMOB YYacCTBYIOT B PEAKIMSIX, IPOUCXOAAIINX B aTOMHBIX
peakuusax? Ha kakue Tunsl et peaktopbl? Kakne OCHOBHBIE 3JIEMEHTHI
00pa3yloT KOHCTPYKIHUIO SIIEPHOTO peakTopa?

KakxoBO COBpEMEHHOE COCTOSIHUE aTOMHOM SHEPIeTUKHU U TIEPCTIEKTUBEI €€
pa3BuTHs? HackonbKko onacHa sjepHasi JHEpPreTuKa B IJIaHE BOBMOXHBIX aBapuil U
HKOJIOTHYECKOTO Bpeaa? B uem 3aximrouaercs mpobdieMa BBO3a U 3aXOPOHEHUS
OTXOZOB SIAEPHON IHEPTETUKN?

Kakum o0pa3oMm ObL1a OCylIecTBI€HA HEYTIpaBisieMas TepMosiiepHast peakuus? B
4eM COCTOUT OCHOBHAsI CJI0KHOCTh OCYILIECTBIICHUS YIIPABIISIEMON TEPMOSAEPHON
peakuun? UTo mpeacraBiseT coOoil roprouee Juisi TepMOSIAEPHbIX peakiuii? Kakue
CHOCOOBI yepKaHUs BBICOKOTEMIIEPATYpPHOU I1a3Mbl ITPEAINOIaraeTcs
UCITI0JIb30BATh B TEPMOSIIEPHBIX peakTopax?

[Touemy B COBpEMEHHBIX YCTpOHCTBAaxX MHGOpMALHs Npeodpa3yercs B
aJIeKTpuUeckue curHaibl? UTto Takoe aHanorosble U nudpossie curnaibl? Kak
npeobpaszyetcst uHpopmarus?

YCM OTJIMYAKOTCS 3JICKTPOHHO-BAKYYMHBIC U ITIOJIYIIPOBOAHUKOBBLIC HpI/I60pBI oT



JIPYTUX AJIEMEHTOB AJIEKTPOHHBIX cxeM? KakoB npuHIMN AEHUCTBUS 3JIEKTPOHHO-
BaKyyMHbIX pruOopoB? KakoB NpUHIMI JEHCTBUS MOTYTPOBOHUKOBBIX
npudopoB?

Kakue hyHKIMOHATBHBIE 3JIEMEHTHI BXOJST B COCTaB KoMmbloTepa? M3 kakux
AJIEMEHTOB COCTOST y3J1bl KoMmbioTepa? Kak paboTaroT Joruueckue 31eMeHThI?

Korzaa BO3HUKIIM IEPBBIE CYETHBIE MPUCITOCOOIEHUS U KAKOBBI OCHOBHBIE 3TaIlbI
Pa3BUTHSI BBIYUCIHUTEIBHON TEXHUKUA? Kak HCTIOJIB3YIOTCS KOMITBIOTEPHI B
HACTOSIIIIEEe BPEMsI M YTO OHU CMOTYT B Oyymiem? KakoBa coBpeMeHHast TEXHUKA,
UCIIOJIb3yeMasi B KoMnbroTepax? KakoBbl EpCIIEKTUBBI UX PA3BUTHS?

Kaxkue mpubopsl 1 kKak mpeoOpa3yroT BOCHIPUHUMAEMYIO YeTTOBEKOM
nH(opMaluio B d5ieKTpudeckue curaiibl? Kakue npuOopsl U Kak npeoodpasyroT
XPpaHSIIYIOCcS B KOMIIbIOTepe HHGOPMAIINIO B HH(DOpMAIUIO, BOCTIPUHUMAEMYIO
OpraHaMH 4yBCTB?

MosxeT 11 npupoaa yI0BIETBOPUTH BCE HYX bl yenoBeuecTBa? Kakyro posb B
0JIar0OCOCTOSTHUY YeJIOBEKa UTPAlOT CHHTETUYECKUE BEIIECTBA U MaTEPUAIBI?
Kaknmu He0OBIYHBIMU CBOMCTBAMHM 00J1aat0T UCKYCCTBEHHO CO3/IaHHBIC
BenlecTBa? Uem BbI3BaHA HEOOXOIMMOCTh CO3/JaHMsI BEIIECTB C HOBBIMU
CBOMCTBamMu?

YTto Takoe moJMMephl U KakoBO UX cTpoeHue? Kakue noaumMepsl ObLIU CO3/1aHbI
npupooi? Kakre NCKyCCTBEHHBIE TOJIMMEPBI CO3/1aJT YEIOBEK U KAKOBBI UX
cBoricTBa? I 1e MPUMEHSIOTCSI UCKYCCTBEHHBIE TTOJIMMEDPHI?

Uto Takoe miIacTMacchl U I7i€ OHU MPUMEHSIOTCS? KaKOBBI XapaKTEPHbIE
MpU3HaKy ractMacc? MoKHO Jid, 3Hasi CBOMCTBA IJIACTMACC, OTINYUTh UX APYT
oT apyra?

Urto Takoe 6morexHosorus? Kakue 3trambl B pa3BUTHH OMOTEXHOJIOTHU MOKHO
BbIICUTh? Kakyio posib OMOTEXHOJIOTHS ChIrpajia B pa3BUTHH LIMBUIIM3ALUN ?

Kak BiusieT coBpeMeHHasi OMOTEXHOJIOTHS Ha KU3Hb YeJIOBEKa 1 00111eCcTBa B
uenom? He npuBeneT v BMENIAaTEIbCTBO B €CTECTBEHHBIN X0/ MPUPOTHBIX
MIPOIIECCOB HE TOJIBKO K Kpaxy 4eJ0BEYECKOM IIUBUIIU3AIMHU, HO U K THOEIH BCel

[JIAHETHI?






11 knacc: Yacrs 2.
TEMA 9. EcrecTBeHHbI€ HAYKH U 310POBbe YeJI0BeKAa

[ToueMy Ba>kHO pacCMOTPETH OPTraHU3M YeJIOBEKa Kak OMOJIOTHUECKyto cucTeMy? KakoBbl crieniupuieckre 0COOEHHOCTH OpraHu3Ma Yesor
B ueM 3akiroyaeTcsi yHUKaIbHOCTh PeHOMEHa «YemoBek»?

[ToueMy Tak ci0KHBI TPOOIEMBI 3JOPOBBS UETIOBEKA?

B ueM 3akmrouaeTcst Onoaornyeckoe 3HayeHue romeoctasza? KakoB OMoornueckuii Mexanusm nojaeps:xanusi romeocrasa? Kak Binusiet
CIIOCOOHOCTB OpraHM3Ma YeJIOBeKa K aJalTallud Ha COCTOSIHUE €r0 3/I0pOBbs?

Kak ocymiecTBisieTcs: MplllieuHas JesTeIbHOCTh? Kak MpOMCXOAUT SHEPreTHUYECKOe 00ecnieueHre padOTarOIIMX MbIIIIL?

Kaxkue Bonpoch! pemaer OMoxumus cropra’?

Yro Ha3pIBalOT pakTOpaMu pucka?

KaxoBbl Onoxumuueckue ¢pyHkunu nuranus? Kak ocyuiectsisiercsa sHepreruueckas GyHkuus nutanusa? KakoBel OMoXuMUYECKUe KpUTep
paloHaIbHOIO MUTAHUS?

Kak cocraBisttor Onoxumuyecku o00CHOBaHHbIN paron? Kak nposectu 1a00paTOpHBIN aHaIN3 MHUILEBBIX MPOAYKTOB JUIsl ONPEAEICHUs
CTENEHU UX KUCIOTHOCTH, HATMYKUSI HEKOTOPHIX HOHOB?

[ToueMy BUTaMHHBI ObUIM OTKPBITHI 3HAYUTEIBHO MO3XKE IPYTUX KOMIOHEHTOB NUTaHuA? UTO mokazaau pe3ynbTaThl XUMUYECKOIO CUHTE3
BUTAMHHHBIX TpenapaToB? B yuem nposiBiisgeTcs Ouonornyeckas akTHBHOCTb BUTAMUHOB?

Kak HaszpiBatoT 1 kiaccupuuupyrot ButaMmuHbl? [loueMy opranusm 4yenoBeka HE CHHTE3UPYET BUTaMUHBI caMocTosATenbHO? Kakue akTor
BIMSIOT Ha MOTPEOHOCTh OpraHnu3Ma B BUTAMUHAaX?

Kakwue BemecTBa Ha3bpIBaloT JiekapcTBaMu? Yem 00ycoBIIEHO LieIeOHOE IeHCTBUE JIEKApCTBEHHBIX pacTeHuil? [louemy B Halle Bpems 3Hal



MPUHIIUIIOB UCTIOJIB30BAHUS JIEKAPCTBEHHBIX BEIIECTB HEOOXOIUMO KaKIOMY ?

Yro takoe umMmyHuTeT? Kak opranusm 6opercs ¢ IpOHUKIIMMH B HETO BUpycaMmu u Oaktepusmu? Kakosa criennduka peakuuii BposKJI€HH
npuodpereHHOro UMMyHHUTeTa? C KaKUMU MEXaHU3MaMU CBsI3aHAa HEBOCIIPUMMYHMBOCTD K MOBTOPHBIM HH(pekimsM? [louemy pa3BuBaeTcs
ameprus’?

B uem 3akitouarorcs cneunduueckne 0coOeHHOCTH 3a00I€BaHUI UeI0BeKa, BHI3bIBAEMBIX MUKpoopranuzMamu? Kak nmpoBoaurcs
palMoHANIbHOE JiIeYeHUE NH(PEKIIMOHHBIX 00JIe3HEH?

Kaxue hopmbl coOXUTENbCTBA pAa3HOUMEHHBIX OPraHU3MOB BCTpedaroTes B pupoje? Kak npoucxoaut 3apaxeHue napasutamu? Yem omnac
KJICIIA ¥ KPOBOCOCYIIIE HACEKOMBIE?

Kak nposBisiercst BupycHas nunexuusa? [louemy o4eHb CI0XKHBI U aKTyaJbHbI POOJIEMbI B3aUMOIEHCTBUS YyeaoBeka u Bupycos? [louemy
MMMYHUTET K TPUMITY SIBISIETCS HAJECKHOM 3alUTON OT CIEAYIONIEH SnuaeMun?

B ueM coCTOSIT NpUHUMIIMATIBHBIE OTIANYUS BUPYCHBIX MH(pEKIniA?

Kaxk nacnenyrorcst nmpuszHaku? KakoBel MaTepragbHbIe OCHOBBI HACIEACTBEHHOCTH? UTo mpescTaBisieT co0oil CleTIeHHOe Hacie10BaHue?
KakxoBbI OCHOBHBIE MOCTYJIATHl XPOMOCOMHOM TEOPUHN HACJIEICTBEHHOCTH?

Uto u3yuaet reHeTrka yenoBeka? UTo Takoe KapruOTUI U KaK HACIEAYIOTCS MPU3HAKU, CIEITICHHBIE C TT0JIOM? KakOoBbl OCHOBHBIE METOBI
TE€HETUKH YesoBeka? UTo HOBOro aano 3aBepuieHue nporpamMmsl 'I'eHom denoBeka'?

Kakue 60ne3H1 Ha3bIBalOT HacieACTBeHHbIMU? B ueM crienn@uka HaciaeacTBeHHBIX OoJie3Hei? Kakue rpymibl HacleICTBEHHbBIX 00JIe3HE]
BBIJICIISIIOT U KaKUe MPUYMHBI BEAYT K UX pa3BUTHIO? CyIECTBYIOT JIU CIOCOOBI MPEAYPEKACHUS U JICUSHUS HACIIEICTBEHHBIX O0Je3HeH?

KaxoBbl 3a71au1 METMKO-TEHETHIECKOTO KOHCYIbTUpOBaHuUs? Kak MOKHO CHU3HUTH PUCK POXKIICHUS peOCHKA C HACIICICTBEHHBIM 3a00J1eBal



TEMA 10. EcTecTBeHHbIC HAYKH M I100aJIbHbIE PO0JIEMBbI YeJI0BeYeCcTBA.

Kakue npoOnemsl Ha3bIBatoT rio0anbHbIMU? KakoBbl 0cOOEHHOCTH INT00aIbHBIX Mpo0eM coBpeMeHHOro Mupa? Kakue ycinoBus TpeOyroT:
IUIS pelieHus T100aIbHBIX MPOOIeM COBPEMEHHOCTH?

Kakum o6pa3om Ononorndeckuit B Homosapiens Hapyian npupoIHOe paBHOBecHE B 3kocucTeMax? Kakue GpakTopsl AesTebHOCTH
YesloBeKa MPUBEIIM K INT00aJIbHBIM HApYILIEHUSIM IPUPOAHBIX MIPOLIECCOB B Onocdepe?

Yro Takoe skonoruueckas npodiema? B yem 3akirodaercsi aHTpONOreHHoe BOo3eicTBrE Ha pupoay? Kakue Mepbsl MOTYT TOMOYb
NPEIOTBPATUTh HAa/IBUTAIOLIYIOCS 3KOJOTHYECKYIO KaTacTpody?

Kakwne nociencrTBus 3arps3sHeHns OKPYKAOIIEH Cpeabl MOXKHO IPpeaoTBpaTuTh? C 4eM OHM CBSI3aHBI?

B dem 3aknrouaercs OMOIOTHUUECKUN CMBICT KPYTOBOPOTOB BellecTB B Onochepe? KakoBbl 0COOEHHOCTH IPUPOIHBIX KPYTOBOPOTOB BEIIIE!
[ToueMy nesTenbHOCTH YeTIOBEKa Ha 3emile (aHTPOIOT€HHOE BO3/ICHCTBIE) HapyIIaeT Ti00aibHble KPYTOBOPOTHI B Onocdepe?

Kakum 00pa3oM MOXHO COTJIacOBATh AEATEIbHOCTh YEJIOBEKA HAa 3eMIIe C 3aKOHAMU IIPUPObI?

Kak mensuics knmumat B ucropuu 3emin? KakoBbl COBpeMEHHbIE TEH/ICHIIMU B U3MEHEHUH KJIMMaTa U 4eM OHU 00yciioBieHbl? UTo Takoe
MapHUKOBBIN 2P(HEKT U KaK OH BIMSIET Ha KIUMAT?

KakoBbl npuunHbl 3K00oruueckux karactpod? [loueMy He0OX0IMM HayUHBIN aHATU3 MPUYUH MPUPOAHBIX KatacTpod? Kak pemraercs
npobsieMa 030HOBBIX AbIp? UTO Takoe 3Kooruyeckas skcrepTusa?

Kakum 00pa3zoM cieayer mpoBOIUTh SKCIIEPTHYIO OLICHKY SKOJIOTMUECKUX sBJICHU? Bee i sKoIornyeckrue coobITUs, KaKyIIHecs
KaTacTpo(UUECKUMHU, SIBIISIFOTCS] TAKOBBIMHU Ha caMo jiefie?

KakoBbl TeHIeHIIMU pa3BUTHsI Hay4HOTO 3HaHUSA? KakoBbl 0COOEHHOCTH MHTETpallMi HAyYHOTO 3HAHUS HA MMyTH PEIICHUs ITI00aJIbHbIX

npoOaem?



[Toyemy 4enoOBEeKy TPYIHO OCO3HATH OMACHOCTH TII00ABHEIX MpobiieM? B ueM 3akimrodaeTcss MopajabHas OTBETCTBEHHOCTh YUEHBIX MEepe]
COBPEMCHHBIM OOIIIECTBOM?

Hoocdepa: uro 310? Kakue opueHTHPHI pa3BUTHI YETIOBEUYECTBA 0OOCHOBBIBACT KOHIICTIIIHS HOOC(hEPHI?

UYto HeoOxoaumo 3HaTh yenoBeky XXI cToynerus o 3akoHax cymiecTBoBaHust 6nocdepbl? UTo J0KEH 0CO3HATH KaXK/IbIH, YTOObI
CIIocOOCTBOBATh coXpaHeHHIo orocdepnr? Uto npencrariser coboit BcemupHas KOHIENITUS yCTOMYMBOTO Pa3BUTHS 0OIIECTBA

u 6uochepsi?



OueHka 0CBOCHMS TMCHUILNIHHBI IpeaycMaTpuBaeT nposeaenue 3SAYETA

Bonpoce! 1J1s1 TeCTUPOBAHUSA 110 NIPEAMETY
«OCHOBBI €CTeCTBEHHOHAYYHOT0 MIO3HAHUS MUPa»

CrynenToB | kypca Bcex cnenuajibHOCTeil

1. CoBOKYImHOCTH HayK O IPUPO/E (ECTECTBEHHBIX HAYK), B3SIThIX B UX B3aUMOCBSI3H,
B3aMMO3aBHCHUMOCTH, KaK LEJI0€ — €CTh

1) oOmiecTBO3HAHHE 2) eCTeCTBO3HAHHE
2. V3yueHueMm O4YeHb OOJIBIIIOTO 3aHMMACTCS

1) ¢usuka 2) acTpOHOMHUS 3) 6uonorus
3. M3yueHueM o4eHb MaJIOTO 3aHUMAETCS

2) ¢usuka 2) acTpoHOMUS 3) Ouonorus
4. N3yueHueM OYEHb CIOKHOTO 3aHUMAETCS

3) ¢dwusuka 2) acTpoHOMUS 3) 6uosorus

5. «MpeanbHbIi Ta3», «KKPUCTAIUIMYECKAS PEHIETKA», «a0COIIOTHO YEPHOE TEIIOM,
«MaTepuagbHas TOYKa», 9TO -

1) anHayoru B MOBCETHEBHOCTHU 2) Mosiend 0OBEKTA UITH SIBIICHUS

6. dusnka Kak HayKa IMOJTydusa pa3BUTHE B

1) XVlis. 2) XVIlIB. 3) XIXBa.
7. Hayky 0 3aK0oHaX TEIIOBOTO (T€PMO) IBUKEHUS U €r0 MPEBpaIIeHUsIX (TMHAMUKA) B
JPYTHE BUIBI IBWKEHUS, HA3BIBAIOT

1) mMexaHHMKOMH 2) TepMOIUHAMUKOM 3) omnrtuka
8. MexaHn4ecKoe IepeMenIeHIE CUCTEMBI B TPOCTPAHCTBE U3ydaeT

1) mMexaHHMKa 2) TepMOIUHAMHKA 3) omnrtuka
9. CucreMsl, He 0OMEHUBAIOIINECS APYT C APYrOM HHU BEIIECTBOM, HA DHEPIUEH, HOCST
Ha3BaHUE

1) M30JMPOBAHHBIX 2) OTKPBITBIX
10 M3onupoBaHHasi CHCTEMA C TCUCHHEM BPEMEHH BCETAa MPUXOUT B COCTOSIHHE



TEPMOJMHAMHYECKOTO PABHOBECHUS U HUKOT 1A HE MOXKET BBIMTH M3 HETO CAaMOIIPOU3BOJIBLHO.
910 -

1) 1-bIif 3aKOH TEPMOIUHAMHKHI 2) 2-0i 3aKOH TepMOIUHAMHUKHU
11 Tlpu TepMOIMHAMHYECKOM PAaBHOBECHH BCE BHYTPEHHUE TTAPAMETPHI CUCTEMBI 3aBUCST OT
BHEIIIHUX MapaMeTPOB U TEMIEPATYpPbl. ITO -

3) 1-bIit 3aKOH TEPMOIUHAMUKH 4) 2-oii 3aKOH TePMOJIMHAMUKH
12 MBI CHIBIIIUM 3BYKH, TOTOMY YTO BO3/YX -

1) Bakyym 2) ympyras cpena 3) 0e3BO3aYIIHOE MPOCTPAHCTBO
13 Dueprus He ucuesaet U He co3aaércs. OHa TOIBKO MPEBPAIIACTCS U3 OJJHOTO BUA B
JPYTOi WU TIEPEXOJAUT OT OJJHOTO TeJa K IPyromy. ITO -

1) 1-w1ii 3aK0H 2)  2-0l 3aKOH 3) 3aKOH COXpaHEHUS U MPEBPAIICHUS
TEPMOIMHAMUKH TEPMOIMHAMUKH SHEPrHU
14 TloBTopsroNIMecs TBUKEHUS Ha3bIBAIOT

1) nepuogom 2) pe30HaHCOM 3) KoiebaHUAMU
15 ITpomMeKyTOK BpEMEHH, B TE€YEHHE KOTOPOTO COBEPIIIAETCS OHO IOJIHOE KojcOaHue,
Ha3bIBACTCS

1) nepuogom 2) 4acToTou 3) aMIUIUTy0U
16 Ywmcno konebaHuii B AMHAIYY BPEMEHH HA3bIBACTCS

1) nepuogom 2) 4acToToMu 3) aMIUIMTyA0U
17 MakcumanpHOE CMEIICHHE Teja U3 MOJIOKCHHSI PABHOBECHS ITOTYIHIIO Ha3BaHUE

1) amMIuIATyIbI KOJICOaHUIH 2) nepuona 3) 4acToThI
18 Yacrora kosebaHuit H3MepsETCS B

1) xr 2) T'n 3) Ox 4) H
19 Pe3koe Bo3pacTaHWE aMILTATYIbI KOJICOAHWA CUCTEMBI TIPH COBITaICHUN YaCTOTHI
COOCTBEHHBIX KOJIEOAHUI C YACTOTON BBIHYKJEHHBIX KOJICOAHUI HOCUT HAa3BaHUE

1) pe3oHaHca 2) JactoTa 3)nepuon 4) aMIuIATYy 13
20 TIpomecc pacipocTpaHeHHs KoJeOaHMid B yIPYTO# cpejie Ha3bIBaIOT

1) nBUXEHHEM 2) BOJHOBBIM 3) MeXaHHUYECKUM
JIBHOKEHUEM JIBHOKEHUEM
21 Kakue BOJIHBI BO30YKIatOTCS B CMBIYKE U CTPYHAX CKPUITKH BO BPEMsI UTPhI HA 3TOM

UHCTPYMEHTE?

1) B cMbIuKe-TIpoI0IbHBIE, 2) TonbKo NpoIoSIbHBIE  3)TOJIBKO MOIEPEUHbIE



a BCTpYHax-TIONepeyHbIe
22 OCHOBHYIO BBICOTY MYy3bIKQJTHHOT'O TOHA HA3bIBAIOT

1) BbIcOTOI 2) TPOMKOCTBIO 3) ToHOM

23 Jlnana3zoH 4acTOT BOCHPHUATHUS 3BYKOBBIX KOJI€OaHUN YETTOBEUECKUM yXOM:

1) ot 16 I'iy ;o 2200001y 2) ot 16 I't ;o 20000 3) ot 16 ' mo 100000
I'o I'o
24 Cwuna 3ByKa 3aBUCHUT OT
1) YacToTsI 2) Ilepuona 3) aMIUTUTYIBI
25 Tloyemy HaCTPOMIIUK posiyiel iepedrpaeT KIaBUIIN MO0 OKTaBaM U KBUHTaM?
1) 3T MHTEpBAJILI HANOOJIEE TOYHBI 2) STH MHTEPBAJIbI HE TOUHBI
S.
CTpyKTypa KOHTPOJIbHO-OLEHOYHBIX MATEPHAJIOB I 3a4eTa (MPOMeKYyTOYHOM
arTrecTanumn)
1.

1. 3amanue 11 00ydYarOIIMXCS
Bpewmst BeinosnHeHus 3aaanus — 90 munyT. 3ananus B 4 Bapuantax (A-9, B-2, C-1).

Bapuanr 1

Al. K reonornueckum o6osoukam 3eMiId HE OTHOCHUTCS
1) nmutoctepa 2) ruapocdepa 3) armocdepa 4) sapo

A2. Pannyc-BeKTOp OpOUTHI MJIAHETHI OTMCHIBAET B PABHBIE MPOMEXKYTKH BPEMEHHU PaBHbBIE
riomaau. 1o GopMyIMpOBKa

1) nepBoro 3akona Kemnnepa

2) Broporo 3akoHa Keruiepa

3) Tpetwero 3akoHa Kemnepa

4) 3akoHa Xa00sa

A3. [Tonumepamu, COCTOALIUMH U3 HYKJICOTHU]IOB, SBIISIOTCS
1) monucaxapuibl U 5KAPbI

2) 6enKH U HyKJIEUHOBBIE KMCIIOThI

3) JHK u PHK

4) AT® 1 HyKJIEMHOBbBIE KUCIIOTHI

A4. Bricuirie OKCHJ 1 COOTBETCTBYIOUINI eMy THAPOKCH]] C HanboJsiee BhIpakeHHBIMU
OCHOBHBIMH CBOWMCTBaMHU 00pa3yeT
1) cTpoHIwmii 2) Kanblmii 3) HHANN 4) ATIOMUHAR

AS. K HeoOpaTuMbIM peakiusM OTHOCSTCS
1) peakius cuHTE3a aMMHaKa



2) peakius cunTe3a okcuaa cepol (VI)
3) rupoNu3 CIOKHBIX 3GUpoB
4) peakiuu HEHTpaTU3auu

A6. BepHbI 11 clienyromue CyXIeHHs IPUMEHUTEIFHO K Peaklii CHHTE3a aMMHUaKa?
a) OTO peakIusi COeIMHEHHS], TOMOT€HHAsl, KaTaIuTUYeCcKasl.

0) DTO peakius OKHCIUTEIbHO-BOCCTAHOBUTEIbHASI, 00paTUMasi, SK30TepMHUUECKAasI.
1) BepHO TOJNBKO a 3) BEpHBI 00a CYKICHUS

2) BepHO TOJIBKO 0 4) 00a Cy»IeHUS HE BEPHBI

A7. Cxeme mipesparernst N = = N © cooTBeTcTBYeT cxeMa peakiuun
1) N2 + H2= NH3

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

3) NH3 + 02 = N2 + H20

4) NH3 + 02 = NO + H20

A8. C npsIMOXOKICHHEM HE CBSI3aHO MOSIBJICHUE Y YEJIOBEKA
1) S-o6pa3Horo u3rnda MO3BOHOYHUKA

2) BTOpPOIi CHTHAIILHOM CHCTEMBI

3) cBOYATOM CTOIBI

4) pyku

A9. TepMoperyJisiiius Tejia 4eIoBeKa ¢ MOMOIIBIO KOXKH HE MPOMCXOIUT 3a CUET CIIEAYIOIIETO
¢duznyecKoro npoiecca

1) TenIonpoBOAHOCTH

2) KOHBEKIINU

3) u3nyueHus

4) nudpdyzun

B1. YcranoBute cOOTBETCTBUE MEXKIY MTOJMMEPOM U €0 MOHOMEPOM.
[TOJINMEP

A) HYKJIEHHOBBIE KHCIIOTbI

b) 6enku

B) nonucaxapuast

I') uacynun

MOHOMEPBI

1) rimroko3a

2) HyKJICOTHU/IBI

3) aMHHOKHUCIIOTHI

B2. YcranoBuTe cOOTBETCTBHE MEXK/Iy HA3BAaHUEM BEIIECTBA U KJIACCOM (TPYIIIOi)
OpPTraHWYECKUX COCTMHEHHM, K KOTOPHIM OHU MPUHAJICKAT.

HA3BAHUE BEHHIECTBA

A) anetusneH

b) annnuH

B) stanon

I') rmuuuna

KJIACC (I'PYIIITA) OPTAHUYECKUX COEI[I/IHEHI/Iﬁ
1) anpaeru/asl

2) cupTHI

3) aMMHOKHUCITOTHI



4) yriieBo10pOIbI
5) aMuHBI

C1. CpaBHUTE pacTUTEIbHYIO, KUBOTHYIO U OAKTEPUAIIbHYIO KJIETKU.
Bapuant 2

Al. CuHOHUMAaMH HE SIBJISIFOTCS:

1) Bcenennast m MeraranakTuka

2) ruapocdepa u Bo3ayIIHas 000I09Ka

3) mutocdepa u 3eMHas Kopa

4) snexTpoHHast 000JI0YKa U COBOKYITHOCTh 3JICKTPOHOB B aTOME

A2. ITo 3Be3nHoi knaccupukanuu CoHIle TpeACcTaBiIsieT cOO0n
1) Genblii KapIuK

2) KpacHBII TUTAHT

3) KeNThIH KapIuK

4) KOPUYHEBBIN KapiIUK

A3. K aBomroriuoHHBIM (akTopam, mo Y. JlapBuHy, HE OTHOCHTCS
1) HeonpeneneHHass U3MEHYUBOCTh

2) HACIICICTBEHHOCTh

3) uzonsauus

4) rpynnoBasi, UM OIpeeleHHas, U3MEHUYMBOCTD

A4. MosekyJsipHOE CTPOCHHE HMEET KaKJJ0€ U3 BEIIECTB, (hOPMYJIIbl KOTOPHIX IPUBEICHEI B

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

AS. B3zaumoselicTBre pacTBOPOB CyJb(hara Kajaus | XJIOpuaa 0apusi OTHOCUTCS K
peaxiusaM
1) 3amertenus 2) HeUTpaaU3alMu 3) HOHHOTO 0OMeHa 4) COeMHEHUS

A6. OnuHaKOBbIE KYCOUKH MarHusl B3aMMO/IEUCTBYIOT C HanOOJIbIIEH CKOPOCTHIO € COJISTHOM
KHCJIOTOM, €CIIH

1) pazbaButh ee

2) yBEIUYUTH KOHIICHTPALIUIO KUCIOTHI

3) yBeIMUYUTh KOHIICHTPAIINIO 00Pa30BaBIICHCS COH

4) yMEHBUINTh KOHIICHTPAILIUIO 00pa30BaBILEHCs COMH

A7. IIpoxyKTamMu 3J€KTPOIN3a PacTBOPA XJIOpUIa HATPUS SBIISIFOTCS
1) HaTpwmii ¥ COMSIHAS KUCTIOTA 2) XJIOp ¥ THIPOKCH]] HATPHUS
3) xJ10p, BOOPO U COJISIHAsI KUCIOTA 4) XJIOP, BOJAOPO U THAPOKCHU] HATPHS

AS8. IToHATHIO «T€H» HE COOTBETCTBYET CUHOHUM

1) ennHMIIa HACIEACTBEHHOCTH

2) yuyacrok JIHK, oTBeuaronuii 3a cuHTe3 0AHOrO BUa Oenka

3) COBOKYITHOCTb MTPU3HAKOB OpPraHHU3Ma

4) mocaen0BaTeNbHOCTh HYKJICOTH/IOB, KOJUPYIOIIasi OEIKOBYIO MOJIEKYITY

A9. BLI6epI/ITC MOCJICAOBATCIIBHOCTE MAKPO3JICMCHTOB, PACIIOJIOKCHHBIX B MOPAIKE
YMCHBIICHHUA UX MAaCCOBBIX )IOJ'ICI\/’I B TCJIC YCJIOBCKa



1) kucIopo, BOIOPO, YIIIEPOI, a30T 2) YIiepo, BOJOPOI, a30T, KUCIOPO/
3) KHCI0pOo, a30T, BOJOPOJ, YIIaepo 4) KUCIOPOA, YIIIEpOI, BOXOPO/, a30T

B1. YcranoBuTe cOOTBETCTBHE MEX/1y HA3BaHUEM BELIECTBA U KJIACCOM (TPYIIION)
HEOPraHMYECKUX COCTMHEHUH, K KOTOPHIM OHU IPHUHA]ICHKAT.
HA3BAHUE BEIIIECTBA

A) ruapoxcu 6apus

B) rugpoxap6onat Gapus

B) xapGonat 6apus

I') okcup Gapust

KJIACC (I'PYTIITA) HEOPTAHMYECKHX COEJUHEHMI
1) kucnas coJyib

2) cpenHss COb

3) ocHOBHas COJIb

4) 1menoup

5) KUCIOTHBIN OKCHL

6) OCHOBHBII OKCH/T

B2. YcTaHOBUTE COOTBETCTBUE MEXK]Iy BUTAMHUHOM H €r0 aBUTAMUHO30M.
BUTAMUH

A) BuTamMuH A

b) Butamun B

B) Butamun C

I') Butamun D
ABUTAMUMHO3

1) paxur

2) bepu-6epu

3) KypuHasi ciernora
4) tuHra

C1. JlokaxuTte npumMepaMu U3 aHaTOMUHU, (U3UOJIOTUH U TEHETUKU POJICTBO YEJIOBEKA U
4eJI0BEKOOOPa3HbIX 00E3bsH.

Bapuanr 3

Al. Ilo coBpeMEHHBIM IIPEJICTaBIECHUSM, HE OTHOCUTCS K I1aHeTaM COJIHEYHON CHCTEMBI
1) Ypan 2) Hentyn 3) [1nyron 4) FOnutep

A2. TToTHOCTBIO BXOJUT B cOCcTaB Ouochepsl reosiorudeckas 000a0uka 3emiin
1) atmocdepa 2) runpocdepa 3) nutocepa 4) MmaHTUSA

A3. ATOMy C HanOOJILIINUM paanycoM COOTBETCTBYCT 3JICKTPOHHAA I(OH(I)I/Il“ypaI_II/I}I
1)1s22s22p63s23pl

2)1s22s22p4

3)1s22s22p63s23p5

4)1s22s22p2

A4. BepHbl 11 clieqy0Iue CyKACHHs O BEIIECTBaX ATOMHOTO CTPOEHUs?

a) Bce BemiecTBa aTOMHOTO CTPOECHHUS TBEPAbIE, TYTOIUIABKUE, HEJIETYYHE, IPOYHBIE.

6) HexoTopsle BemiecTBa aTOMHOTO CTPOSHHSI MATKHUE, JIETKOIIaBKUE, HEIIPOUHBIE, JIETYUHeE.
1) BepHO TOJBKO a



2) BEpHO TOJBKO O
3) BepHBI 00a CyXICHHS
4) oba Cy>KIeHUsI HEe BEPHBI

AS. BzaumopeicTBie KUCIOTHI M IIEJI0YHA OTHOCUTCS K PEaAKIUAM
1) coenuHeHMsI, OKUCTUTEIHHO-BOCCTAHOBUTEIBHBIM 2) 0OMeHa, HeHTpaIn3auuu
3) obmeHna, srepuduxanuu 4) oOMeHa, SHIOTEPMHUIECCKUM

A6. BepHbl 111 clieiyrolIye CyKJI€HUs 0 KaTan3aropax?

a) DTo BeUlecTBa, KOTOPBIE U3MEHSIOT CKOPOCTh XMMUYECKON PEaKIuK U PacXOAyIOTCS MPH
3TOM.

0) D10 BeliecTBa, KOTOPHIE U3MEHSIOT CKOPOCTh XMMUYECKOM PEaKIMU U €€ HAlpaBJICHHE.
1) BepHO TOJBKO a 3) BepHBI 00a CyKIACHUSA

2) BEpHO TOJIBbKO 0 4) 00a CyKJICHUS HE BEPHbBI

A7. HaubonpuM reHeTHYeCKUM CXOJICTBOM C YEJIOBEKOM 00J1a/1aeT
1) opauryranr 2) ropunia 3) ri0060H 4) KapIMKOBBIi HIMMIIaH3€ — O0HO00

A8. T'a3000MeH B TKaHAX U JIETKUX COOTBETCTBYET (PU3MYECKOMY ITPOILIECCY
1) mupdysum 2) TerioodMeHy 3) KOHBEKIHHU 4) OPOYHOBCKOMY JBHIKCHUIO

A9. B cocTaB m1a3Mbl KpOBH YeJIOBEKAa HE BXOJIUT
1) xmopup xenesa (II1) 2) Boga 3) xmopua HaTpust 4) XJIOPUI KaIbIHs

B1. YcraHoBUTE COOTBETCTBHE MEXK/Ty YPABHCHUEM XUMHUYECKOU PEAKIIUU M €€ TUIIOM U BUIOM.
YPABHEHUE PEAKIIMHA

A)2Cu+ 02 =2Cu0

B) Cu(OH)2 = CuO + H20

B) CuSO4 + 2NaOH = = Cu(OH)2 + Na2S0O4
') CuSO4 + Fe = FeSO4 + Cu

TUIT 1 BUJT PEAKIIMI

1) 3amernienus, OBP

2) 3amerenus, He OBP

3) pa3noxxeHusi, SHIOTEpMUUECKast

4) pa3ioxeHus, SK30TepMHIecKast

5) obmena, ne OBP

6) oOMeHa, KaTaTuTHIeCKast

7) coenMHEHUs, TOMOT€HHAs

8) coeAMHEHUs, TeTepOreHHas

B2. YcTaHoBUTE COOTBETCTBUE MEXK/y YaCThIO CIIyXOBOT'O aHAJIN3aTOPa U BBINOJIHAEMON €10
byHKIUEH.

YACTb AHAJIM3ATOPA

A) Hapy’>KHOE yXO

B) ciyxoBble KOCTOUKH

B) eBcraxuesa TpyOa

I') ynutka

J1) 6apabanHas mepemnoHka

OYHKIMA

1) pasrpanudeHue Hapy)KHOTO U CPEHETO yXa

2) mepenava 3BYKOBBIX BOJIH MeMOpaHe OBaJIbHOTO OKHa

3) BBIpaBHUBaHUE JABJICHUS MEXKIY ITOJIOCTHIO CPETHETO yXa M HOCOTIIOTKU



4) pa3nuueHre 3ByKOB PA3IMIHON YaCTOTHI
5) KOHILIEHTpalus 3ByKOB

C1. CpaBHurte npecTaBIeHHs O IPOCTPAHCTBE U BPEMEHU C TOUKH 3PEHMSI KJIIACCUYECKON
MEXaHUKHU U TEOPUHU OTHOCUTEIILHOCTH.

Bapuanrt 4

Al. Inst TOro 4T0OBl KOCMUYECKHIA aliiapar BhIIIEN Ha OKOJIO3EMHYI0 OPOUTY U CTal
HCKYCCTBEHHBIM CITyTHUKOM 3€MJTH, €My HEOOXOIMMO COOOIIUTh

1) mepByrO KOCMHYECKYIO CKOPOCTb

2) BTOPY0 KOCMHUYECKYIO CKOPOCTh

3) TPEThIO KOCMHYECKYIO CKOPOCTh

4) yeTBEPTYI0 KOCMUYECKYIO CKOPOCTh

A2. B nepeune ypoBHe# OpraHu3alyy KU3HA Ha 3emIie:

1) opraHu3MeHHBIIt; 2) MOMYJIAIUOHHO-BUIOBOIA;

3) 6uocdepHblii; 4) OMOTCOIEHOTHYSCKUN

HE Ha «CBOoeM MecTe» 3amucanbl ypoBHU 1) 1 122)3u43)1u34)2u4

A3. Yucno anexTpoHOB B HoHE Al 3+ paBHO
1)132)183)54) 10

A4. Bce Tpu TUIIA TUAPOKCHIOB COJIEPKAT PSIIT BEIIECTB, (POPMYITBI KOTOPBIX
1) H2S0O4, Ca(OH)2, NaOH

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

3) NaOH, HNO3, Mg(OH)2

4) KOH, HCIO4, Ba(OH)2

AS5. K okucIuTe1bHO-BOCCTAHOBUTEIBHBIM pPCeakuuAM HEC OTHOCATCA
1) peakiuu 3aMeIeHHs

2) peakluy COCMHEHHS C YYaCTUEM MPOCTHIX BEIIECCTB

3) peakiuu pasioKeHHs C y4aCTHEM MPOCTHIX BEIIECTB

4) peakiuu oOMeHa

A6. PaBHoBecue xumnueckoit peakuuu 2NO (1) + O2=2NO2 + Q cMmecTuTCs BIIPaBO MpH
1) HOBBIILICHUH TEMIIEPATYPbI

2) MOHWKCHUH JaBJICHUS

3) BBeleHUM KaTanus3aropa

4) yMEHbIIIEHNN KOHIIEHTPAIH NPOTyKTa

A7. K autponiomopo3zaM — KpyIHBIM OMOJIOTHYECKUM U3MEHEHUSIM, TPUBOIALIIM K
MOSIBJICHUIO YEJIOBEKA, HE OTHOCATCSA

1) nosiBJIeHUE PYKU

2) opmupoBaHKE BTOPOIl CUTHAILHON CUCTEMBI

3) pa3BUTHE MUMHUKH

4) IpsIMOXO’KACHUE

AS8. IIpoxosxeHne cBeTa B I1a3y 4eJI0BEKa COOTBETCTBYET MOCIEI0BATEIbHOCTH
1) poroBuIia - CTEKJIOBUAHOE TEJIO - paaykHas 000JI0UKa - CeTYaTKa

2) 3payoK - paay’kHas 000JI0UYKa - CTEKJIIOBUIHOE TEJIO - CETYaTKa

3) poroBumna - XpyCTaJIMK - CTEKIOBH/IHOE TEJIO - CeTIaTKa



4) XpycTalluK - paay>kHas 000JI0uKa - CTEKJIOBHIHOE TEJIO - ceTyaTKa

A9. K GHoorn4ecky akTUBHBIM COSAMHEHHSM B OPraHM3ME YeI0BeKa OTHOCAT
1) dbepMeHTBI 2) MUHEpaIIBHBIE COJH 3) BOAY 4) KHCIOPOT

B1. YcraHoBuTE COOTBETCTBHE MEX/Ty HA3BaHUEM BEIICCTBA, TUTIOM CBSI3U B HEM U TUTIOM
KPUCTATINYECKON PELIETKH.

HA3BAHUWE BEIIECTBA

A) Xyopua Kanus

b) xanuit

B) xsop

THUII CBA31

1) koBajsieHTHasI
2) MOHHast

3) MeTaInyecKast

THUIT KPUCTAJIJIMYECKOM PELIETKU
|. MonekysipHas

Il. MeTamnueckas

1. nonnas

B2. YcranoBuTe COOTBETCTBHE MEXK/TY MIOHATUEM U €T0 OIPEICICHUEM.
[TOHATHUE

A) reHOM

b) cexBenupoBanue

B) myTaruun

I') renoTun

J1) renodh o

E) annens

OITPEAEJIEHUE

1) HaciemyeMble M3MEHEHHs TeHETUIECKOTO MaTepraa

2) COBOKYIHOCTb T'€HOB rarjIonJTHOro Habopa XpoMOCOM

3) COBOKYITHOCTh BC€X I'€HOB KJIETKH HJIM OpTraHu3Ma

4) reHsl, ONpeneNsIoNIie aaTbTepPHATUBHbIC IPU3HAKU

5) COBOKYITHOCTh T€HOB 0CO0€H OHOM MOMYJISIITII

6) ompeaeneHne MocieaoBaTeNbHOCTH HyKIeoTHa0B B JIHK

C1. lokaxute punocodckoe yTBepx aeHre 00 OTHOCUTEIBHOCTH UCTUHBI HA TIPUMEpPE IBYX
Beylux Teopuil xumuu: [lepuoandeckoro 3akona u Ilepuoandyeckoil CHCTEMBI XUMUYECKUX
aneMeHToB J[. 1. Menzaeneesa U TEOpUU CTPOEHUSI OPTaHUYECKUX COEAUHEHUIN

A. M. Bytneposa.

Kiaroun:

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

B2

A-4; Bb-5;B-2; T'-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; A-5; E-4

CTpyKTypa KOHTPOJIbHO-OLEHOYHbIX MATEPHAJIOB JIJIfl CEMECTPOBOH KOHTPOJIbHOI PadoThI
(MpOMeKYTOYHOM aTTeCTALMH)

BapuanT Nel
Baok A. Beibepurte oauH NpaBHIIbHBIA OTBET.

Al. buocdepy cunTarOT TMHAMHYECKOM CHCTEMOM, TaK KaKk OHa
1) cnocobHa k caMoperymsiuu 2) criocoOHa U3MEHSATHCS BO BPEMEHU
3) cocTouT U3 3KOCUCTEM 4) CBsI3aHa C KOCMOCOM OOMEHOM BEIIECTB

A2. K aHTpOnOreHHbIM (aKTOpaM OTHOCSATCS

1) ocymienue 6070T, BRIpyOKa JIECOB, CTPOUTEIHLCTBO IOPOT
2) pacTeHus1, OaKTepuH, TPUOBI, ’KUBOTHBIC, BUPYCHI

3) MuHepaJbl, pacTEeHUs, COJIEHOCTb BOJIbI, PacIallKa MoJei
4) remneparypa Bo3yxa U BOJbl, aTMOc(hepHOe JaBICHUE

A3. PacuimpeHue 030HOBBIX JIbIp IPUBOJUT K

1) noBbILIEHNIO TEMIIEPATYPBI BO3/yXa, YACTOMY IOSIBJICHUIO TYMaHOB

2) yCUIIEHUIO yIbTPA(PHOIETOBOTO H3ITYUYCHHS], BPEAHOTO AJIS 3I0POBbS

3) NOHMKEHUIO TEMIIEPATYPhl U NOBBILIEHUIO BIAXXHOCTU BO3IyXa

4) yMEHBIIIEHHUIO MTPO3PAYHOCTH aTMOC(hEphl U CHIXKEHUIO HHTEHCUBHOCTH (DOTOCUHTE3a

A4 Ku3Hp Ha 3eMile BO3HUKIIA:
1 )nepBoHayalIbHO Ha cyllle 2)[1epBOHAYAIBHO B OKEaHe
3)Ha rpaHMIle CYIIU U OKeaHa 4)0JHOBPEMEHHO Ha CYIIIe U B OKEaHE

AS.B 1924 roxy TeOpHIO IPOUCXO0KIEHUS KU3HU Ha 3eMJI€ B PE3YJIbTaTe IBOJIIOLNH
COEIMHEHUH yrieposaa copMyInpoBa:
1) JL.ITacrep 2) C.Munnep 3)/x. bepnan 4) A.1.Onapun

A6. K makpossieMeHTaM OTHOCSTCS:
1) yrnepon, Menp, a30T, HOA 2) Me/lb, U0, OPOM, MapraHer
3) uMHK, KUCIopoa, GTop, BoAopo 4) yriaepos, KUCIOPO/, a30T, BOIOPO.]

A7. CoBOKYITHOCTb 0COO€# 0JJHOTO BHJI, NITUTENHFHO OOUTAIOIINX HA OMPEIEICHHOM
TEPPUTOPUHU M OTHOCUTEITHHO U30JIMPOBAHHBIX OT JPYTHX 0COOCH TOTO K€ BUA — ATO
1) nonmymsitust 2) opranusm 3) Bup 4) 6UOreoreHos

A8. bakTepun OTHOCST K TPOKApHUOTaM, TaK KaK OHU:

1) UmeroT o1HY XpOMOCOMY, PacIiOiIOKEHHYIO B SIIPE;

2) Umerot onny koabuesyo JHK;

3) PazmHOXarOTCs JeNIEHHEM HaIBOE;

4) IluTaroTcs TONBKO TOTOBBIMH OPTAHMUECKUMU BELIECTBAMU.

A9. K 1osIBIEHHIO HOBBIX BUJOB IPUBOJIUT:
1) aBrxymmuit oTo60p; 2) cTabUIM3UPYIOMIUN 0TOOD;
3) monoBoii 0TO0p; 4) MonUdUKAIIMOHHAS U3MEHYHBOCTh



A10. OBoronus 3T0:

1) uaAMBHUyaJIbHOE pa3BUTHE OPraHU3MOB;

2) u3MeHeHue ocoOei;

3) ucropuueckoe He0OPaTUMOE Pa3BUTHE OPTAaHMYECKOT'O MHPA;
4) n3MeHeHUs B )KU3HU PACTEHUH U )KUBOTHBIX.

Bbuiok B. BriGepute Tpu npaBUIBHBIX OTBETA U3 IIECTU MPEITI0KEHHBIX.

B 1. JlokazaTebCcTBaMH MTPOUCXOIAICH B HACTOSIIEE BPEMSI SBOJIIOLIUU SBIISTFOTCS
1) paznuume Mexy 3UMHE/JIeTHEH OKPacKoil MeXa y JKUBOTHBIX

2) TOsIBJICHUE MOMYJISIUA HACCKOMBIX-BPEAUTEINICH, CTOMKHX K SIIOXHUMHUKATAM

3) MackupyIomIas OKpacka y HaCeKOMBIX

4) mosBieHue GaKTepuil, yCTONYNUBBIX K aHTHOMOTHKAM

5) BO3HHMKHOBEHHUE HOBBIX (pOpM BHpYycCa IpHIIa

6) HamMuue MpeaypPEeKIAIOIeH OKPACKHA Y HEKOTOPBIX BHIOB MyX

B 2. HazoBure crienuduieckue 4epThl YeaoBeka (aHTPOoMOpGO3bI).
1) ruOKkwuii TO3BOHOYHHK C YETHIPHMSI U3rudamu

2) CWJIBHO pa3BUTHIN JIUICBOI 0TI Ueperna

3) UTMHHBIC TIEpEIHIE KOHEYHOCTH

4) KHCTb CO €J1ab0 Pa3BUTHIM OOJIBIIUM MaIbIIEM

5) Hanu4Ke BTOPOW CUTHAILHOM CUCTEMBI

6) omopHas CTOMa C CHILHO Pa3BUTHIM OOJIBIIMM MATbIIEM

B 3. K aHTpOIIOreHHbIM 3K0JIOTHYECKUM (haKTOpaM OTHOCST

1) BHECEHHE OPraHUYECKUX y100peHUl B IOYBY

2) yMeHbIlIEHUE OCBELICHHOCTH B BOJI0EMAaX C YBEJIMUYEHUEM ITyOUHBI
3) BbITIQZICHUE OCAJIKOB

4) npekpallleHle BYJIKAHUYECKOH 1€ TeIbHOCTH

5) mpopeXuBaHUE CaXKEHIIEB COCHBI

6) oOMesieHHe peK B pe3ysbTaTe BHIPYOKH JIECOB

Baok C. OTBeTbTe Ha BOIIPOCHI:

C 1. Yro takoe GenkH, HA30BUTE UX OMOJIOTHUECKUE (DYHKIUH.

C 2. Yto Takoe 3xocucrema. [IpuBeanre npumepbl NPpUPOIHBIX 3KOCUCTEM PA3IUYHOIO
MmacuTa0a.

C 3. IlpuBectu mpuMepsl U3BECTHBIX BaM ()OPM €CTECTBEHHOI'O 0TOOpa U MOKa3aTh UX POJIb B
IIPUPOJIE U )KU3HU YEJIOBEKA.

Bapuant Ne2
BJiok A. Beibepurte oJH MpaBUIIbHBIN OTBET:

Al. buocdepa npeacrapnser co0oii MI0O6ATEHYIO SKOCUCTEMY, CTPYKTYPHBIMH KOMITOHEHTaMH
KOTOPOU SIBJISIFOTCS

1) TUTIBI KUBOTHBIX 3) MOMYJISIIHH

2) GuoreoreHo3bl 4) OTAEIbI paCTeHUM

A2. 3arpszHeHue aTMochepbl OKCUIaMH Cepbl U a30Ta CIIOCOOCTBYET
1) pa3py1ieHnI0 030HOBOI'O CJIOS
2) pa3pyLIEHHUIO CTPYKTYPbl HaXOTHOTO CI0A



3) BBITIQJICHUIO KUCJIOTHBIX JOXKIEH N YHUUYTOKEHHUIO JIECOB
4) BBIMBIBAHHIO U3 IIOYBBI TUTATCIIBHBIX BEIICCTB

A3.TlepBble )KUBBIE OPraHU3MBI, TIOSBUBLIMECS Ha 3emJie, 10 croco0y JBIXaHHs U CIIOCO0Y
nUTaHus ObLIN:

1)aspo6GHBIMEU aBTOTpO(aMu 2)a3poOHBIMHU reTepoTpohamMu

3)ana’poOHbIMU aBTOTpO(amu 4) aHaPPOOHBIMH TeTepoTpodhaMu

A4. K MukposneMeHTaM OTHOCSITCS:
1) yrnepon, Menb, a30T, UOA 2) MeIlb, KO, OpOM, MapTraHell
3) nuHK, KUcIopos, Grop, Bogopos 4) yriiepos, KUCIOpOAd, a30T, BOJOPO.L

AS. CoBOKYITHOCTh (PM3UYECKUX U XUMUUYECKHUX (DAKTOPOB HEKUBOH TTPUPOIBI,
BO3/ICHCTBYIOIIUX HA OPTaHU3M B CpeJie ero OOuTaHus - (akTop

1) OnoTnveckuii  2) aHTPOIIOTEHHBIHN

3) abuotnueckuii  4) SKOJOTHUCCKUI

A6. CoBOKYITHOCTB 0CO0€H, CXOIHBIX 110 MOP(PODU3NOIOTHIEKAM CBOHCTBAM, UMEIOIIUX o011Iee
MIPOMCXOXKICHUE, 3aHUMAIOIINX ONPEACICHHBIN apea, CBOOOTHO CKPEIIUBAOIINXCS U JTAIOIIIX
IUIOIOBUTOE TIOTOMCTBO — 3TO

1) monynsinus 2) opranusm 3) Buj 4) OMOTeoreHo3

A’7. baktepun — 3T0:

1) MHOTOKJIETOUHBIE OPraHU3MBbI;

2) OIHOKJIETOYHBIE OPTaHKU3Ma, HE UMEIOIINE SIpa;
3) KJeTKa, KOTopasi UMEET SIpo;

4) kJeTka, UMEroNIasi TOJIbKO (POpPMy MATOUKH.

A8. CucreMy BOWHBIX JJATHHCKUX Ha3BaHUH B OMOJIOTHYECKYIO HAyKy BBEII:
1) K.JIunneit; 2) XK.B.Jlamapk; 3) KioBbe; 4) U. JlapBuH.

A9. OpaHIy3CKHM €CTECTBOUCIBITATENIEM, CO3/IaBIINM MEPBYIO SBOIIOIMOHHYIO TEOPHIO OBLI:
1) KroBse; 2)JIamapk; 3)JIunneit; 4) Jlapsun

A10. 'maBHOM OBMXKYIIEN CUIION SBOJIFOLIVHM ABJISETCS:
1 )auBepreHus NPU3HAKOB; 2) MPUCIOCOOIEHHOCTD K YCIOBUSM CPEJIbI;
3) HacneACTBEHHOCTh; 4)eCTECTBEHHBINH 0TOOP.

Baiok B. Bribepute Tpu npaBUIbHBIX OTBETA U3 LIECTH MPEATIOKEHHBIX.

B 1. Ykaxure najJeoHTOIOTHUECKHIE JA0Ka3aTCJIbCTBA 9BOJJIOIHH.

1) €X0ACTBO (10psl U (hayHbl Pa3HBIX KOHTUHEHTOB
2) UCKOTIaeMble (OPMBI

3) TOMOJIOTHS] OPTaHOB

4) ¢dutoreHeTYeCKe psiJibl BUIOB

5) OMOTreHEeTHUYECKUI 3aKOH

6) nepexoHble (POPMBI PACTEHUH U )KUBOTHBIX

B 2. 1o oTHOMIEHHIO K KOJIMYECTBY BOJIbI, COJIEPIKAIIEHCS B OKpYXKaIoIel cpeie, pacTeHus
JIeIISIT Ha TPYIIITHI

1) xcepoduThl 2) MPOKAPHOTHI 3) CaPOTPOPBI

4) me3odutsl 5) xemotpodsl 6) TUAPODGUTHI



B 3. K 6uotnueckum (hpakropam OTHOCST CJEIyIOIIUE TUIIBI B3aUMOICHCTBUI
1) xomMmeHcanu3M 2) mapHUKOBBIN 3D (eKT 3) KUCIOTHBIE T0KIU
4) mapa3uTH3M 5) XHUIIHUYECTBO 6) (oTOCHHTE3

Baox C. OTBeThTe Ha BOIIPOCHL:

C 1. Yro Takoe *HUpbl, HA30BUTE UX OMOJIOTHUECKUE (PYHKITUH.

C 2. Kakue opranu3msl Ha3bIBatoTCs rereporpodusivu? [IpuBenure npumMepsl
CHCTEMaTHUYECKUX TPYIII OPraHU3MOB, OTHOCSIINXCS K TeTepoTpodam.

C 3. IlepeuncnuTte OCHOBHBIE ATAIbl AHTPOIIOT'€HE3a — IPOUCXOXKICHUS U SBOJIIOIUHU YeIOBEKa.

Knrouu:

Bapuanr 1.
A1.2:2.1;3.2;4.2;54;6.4;7.1;8.2;9.1; 10.3;
B.1-2,4,5

B.2-1,2,5

B.3-1,5,6

Bapuant 2.
A1.2;2.3;3.4;4.2;5.3;6.3;7.2;8.1;9.2; 10.4;
B.1-2,4,6

B.2-1,4,6

B.3-1,4,5

Jlureparypa

Pasznen «®Pusuka»

1. enpenmreiin JI.O., Iuk F0.U. ®usuka. 10 kiacc (6a30Bblii 1 yriry0OiaeHHbIi ypoBan). Y. 1.
Yuebnuk. — B 3-x yactsax. — Ilog pen. B.A. Opnosa. — M.: Muemo3uHa, 2014. — 238 c.: u.
2. I'enpenmureiin JI.O., lux FO.U. ®usuka. 11 kiacc (6a30Bblif 1 yriayOneHHsii yposan). Y. 1
VYuebnuk. — B 3-x yactsax. — Ilog pen. B.A. Opnosa. — M.: Muemo3suHa, 2014. — 384 c. : ui.
3. I'enpenmreiin J1.O., Komknuna A.B., JleBues I'.1. ®usuka. 10 knacc. Yacts 3. 3amaunnk
(6a30BbIit 1 yroyOnenHsiil ypoBan) M.: Muemo3una, 2014. — 191 c.: un. [lononHurensHbIe
HCTOYHUKU:

4. Imutpuesa B.®. «Puzuka ans npodeccuii rexunyeckoro npoduis st HITO u CIIO», M.:
W3narenbckuit ieHTp «Akagemusi», 2010r.

5. Hemuenko K. O. ®usuka B cxemax u Tadbaunax. — M., 2014.

6. Camoitnenko I1.1. ®usuka mist mpodeccuii U CrieuanibHOCTEN COIMATIBHO-9KOHOMUYECKOTO U
rYMaHHUTapHOT o Npoduien: yueOHUK Ui CTyA. YUpexIeHHH cpell. mpod. obpazoBanus. — M.,
2014.

7. Camoitnenko I1.1. CoopHuk 3aaau no Gpusuke Juist podeccuii u crenuaabHOCTeH
COLIMAJIbHO?KOHOMHYECKOT0 M TyMaHUTapHOTo mpoduieil: yued. mocodbue i CTy/I.
yapexaeHuit cpes. npod. obpazoBanus. — M., 2014.

8. Tuxomupona C.A. @uzuka. 10 kiacc : yaeOHUK 11 00111€00pa30BaTeNbHbBIX YUPEKICHUI
(6a3oBbIit 1 po¢mibHEli ypoBHHK) / C. A. Tuxomuposa, b. M. fIBopckuit. — 3-e u3a., ucnp. —
M., 2015. — 304 c.

9. Tuxomupona C.A. ®usuka. 11 knacc: yuel. 11 0011e06pa3zoBaTeNbHbIX YUPEKICHUH
(6a3oBerIit ypoBenb) / C.A. Tuxomuposa, b.H. SIBopckuii — 3-e usn., ucnp. — M.: MHemMo3uHa,
2015. - 271c¢



10. I'pomor C.B. ®usuka. [llkonbuas sumukionenus/ C.B. 'pomos — M.: [Ipoda, 1999. — 336¢.:
nJl.

HNHuTepHeT- pecypcesl

1. www.fcior.edu.ru (denepanbHbIil HEHTP HHOOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB).
2. wwww.dic.academic.ru (Axagemuk. C10BapH ¥ SHIIUKIIOTICTUN ).

3. www.booksgid.com (Books Gid. DiektponHast OHOIHOTEKA).

4. www.globalteka.ru (I'moGanreka. ['mobanpHas 6uGMMOTEKAa HAYYHBIX PECYPCOB).

5. www.window.edu.ru (EquHoe okHO J0CTyIa K 00pa3oBaTeIbHBIM PECypcam).

6. www.st-books.ru (JIyumas yueOHast muteparypa).

7. www.school.edu.ru (Poccutickuii oOpa3zoBarenbHbIi mopTat. JlocTymHOCTh, KAYECTBO,
3P PEKTUBHOCTD).

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

9. www.alleng.ru/edu/phys.htm (O6pa3oBatenbubie pecypchl UHTEepHETa — DU3KKA).

10. www.school-collection.edu.ru (Exunas kosrexius mudpoBbIXx 06pa30BaTeIbHBIX PECYPCOB).
11. https/fiz.1september.ru (yueOHO-MeTOoMUeCKas ra3zeTa « DU3NKay).

12. www.n-t. ru/nl/fz (HobeneBckue naypeatsl o Gpusuke).

Pasznen «Xumusa»
1. T'abpmensn O.C. Xumus s npodeccuii ¥ CrienuaaIbHOCTeH CONUaTbHOIKOHOMUYECKOTO
u rymanutapuoro npoduieit: yueouuk / O.C. I'abpuensn,U.I".OctpoymoB. - M.:

HNuTepHeT-pecypcesl:
pvg.mk.ru - onumnuazna «Ilokopu BopoObEBbI ropb»
hemi.wallst.ru - «Xumus. O6pazoBaTeabHBINA CANUT IS IIKOJLHHUKOB)
www.alhimikov.net - O6pa3oBaTesbHbIii CAUT IS IKOJILHHUKOB
chem.msu.su - DiexkTpoHHas OUOIMOTEKA IO XUMUN
WWW.enauki.ru - uaTepHeTH3IaHKue T yurTenell « ECTeCTBCHHbIC HAyKI»
1september.ru - meronuueckas razera "[lepBoe ceHTOps"
hvsh.ru - sxypHan «XuMHs B IIKOJIS»
www.hij.ru/ -«Xumus u sxu3Hb» chemistry-chemists.com/index.html - anexkrponHbIit xypHaT
«XUMHKH ¥ XUMUS (QJIEKTPOHHOE TIPHIIOKECHHUE)

Pasnen «buosorus»
1. Koncrantuno B.M. u ap. buonorus ais npodeccuil u cnennanbHOCTENH TEXHUUECKOTO U
€CTECTBEHHOHAYYHOTO MpoduIeii: yueOHUK JIJIs1 CTYIEHTOB MPO(PECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3aluii, ocBauBaroImux npodeccuu u crnenuansHoct CIIO. - M.,
2017.
2. Yeosmues H.B., I'punesa I'.I'. buosnorus: yueOHUK Ui CTYZAEHTOB NMPO(HeCCHOHATBHBIX
o0pa3oBaTeNbHbIX OpraHu3alMii, ocBauBaroLX npodeccuu u cneunaibHocta CI10. - M.,

2017

HNuTepHer-pecypcesbl:
http://biology.asvu.ru/ - Best 6uomnorust. CoBpeMeHHast OMOJIOTHS, CTaThi, HOBOCTH,
6ubnuoreka.
http://window.edu.ru/window/ - eauHOE OKHO J0CTyIa K 00pa30BaTeIbHBIM pecypcam
WuTtepHeT no ouonoruu
http://www.5ballov.ru/test - Tect a1 aOUTYpUEHTOB IO BCEMY IIKOJILHOMY KypCy OHOJIOTHH.
http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHUKaIIMOHHBIE BUKTOPUHBI 110
OMOJIOTHH - YKOJIOTUHU Ha cepBepe BOPOHEKCKOTO YHUBEPCHUTETA.
http://college.ru/biology/ - buonorus B OTkpbiToM Kosutemke. CalT COACPIKUT IICKTPOHHBIH
y4eOHUK 1o Ouosoruu, On-line TecTsI.



http://www.informika.ru/text/database/biology/ - DnexTpoHHbI# yueOHHK, OOTBIION CIIMCOK
NuTtepHeT-pecypcos.

http://www.mformika.ru/text/mftech/edu/edujava/biology/ - 6ecrutatabie 00y4aronue
MIPOTrpamMMBbl 10 OMOJIOTHUH.

http://nrc.edu.ru/est/r4/ - Guonoruueckast KapTrHa MUpa. Pa3ien KOMIBIOTEPHOrO yucOHUKA,
pa3pabotanHoro B MockosckoM I'ocynapctBeHHOM OTKPBITOM YHUBEPCUTETE.
http://nature.ok.ru/ - Peaxue u ncue3aronue K MBOTHBIE.

JIuct cornacoBaHus
Jononnenus u uameneHus kK kommiektry KOC Ha yueOHbIN rof
JlononHenus u uamMmeHenus Kk komriekty KOC Ha y4eOHBIN TO 110

JUCHUITIINHE

B xommiekt KOC BHECEHBI CeayIOINE U3MEHEHUS:

Honosnnenust u usmenenus B komruiekte KOC o0cy:k1eHbl Ha 3acelaHuu

MC

« » 20 r. (MpoToKoa Ne ).

[Ipencenarens MC / /




