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KonTposnbHo onieHouHble cpenctBa 1o aucuuiinae «QYII-08, buosiorus»
pa3paboTaHbI Ha OCHOBE:

- denepanbHOro TOCYAAPCTBEHHOIO 00Pa30BaTEIbHOIO CTaHAAPTA CPEIHETO
o0miero oopazoBanus (YTBEpP)KIECHHBIA MpHKa30M MHHHCTEPCTBA 00pa3oBaHUs U
Hayku P® or 17 mas 2012r. N 413, ¢ U3MEHEHUAMH U JIONOJHEHUSIMH OT:
29.12.2014r., 31.12.2015r., 29.06.2017r.);

- IlpumepHON OCHOBHOW 00HIE00pPa30BaTEIBHON MPOrPAMMBI CPEIHETO
obmero oOpa3zoBanusi  (ogoOpeHa  pemieHueM  (denepaabHOro  y4eOHO-
METOJAMYECKOT0 00BEIUHEHHUS MO 00IIeMy 00pa30BaHUIO (TIPOTOKOJ OT 28 HIOHS
2016 1. Ne 2/16-3);

- PaGoueit mporpaMmbl yueOHON TUCHUIUIMHBI «BHOIOTHSY YTBEPKICHHOM
nupekropoMm ['ATIOY «AIIT» Cumakosoii E.B.

J1s1 cnenuanbHOCTH:

40.02.04 IOpucnpyaeHuus

CocraBurtenb: Poxwnna T.H.

Conep:xanue



1. [TacmopT KOMILJIEKTa KOHTPOIBHO-OLEHOYHBIX CPEJICTB

2. Pe3ynbTathl OCBOCHUS YU4EOHON JUCITUIUIMHBI, TIOJIJIKAIINE TPOBEPKE
3. O1ieHKa OCBOCHUS yUEOHOW TUCHUILIUHBI

3.1. ®opMbI U METOABI OLICHUBAHUS

3.2. TunoBble 3aaHus 17151 OLIEHKU OCBOCHHUS yUeOHOU AUCIIUILITMHBI

4. KoHTpOIbHO-OLIEHOYHBIE MAaTEPHUAIIBI 111 TEKYIIEr0 KOHTPOJIS

1o y4eOHOU JUCIUTUIHHE

5. KOHTpOJIbHO-OLIEHOYHBIE MaTE€pUaibl Uil TPOMEKYTOUHOM aTTeCTallu
10 y4eOHOU TUCIUIINHE

6. JIutepatypa

1. IMacnopT KOMILIEKTA KOHTPOJHHO-0LEHOYHBIX CPEICTB



VYueOnas aucuurmuinHa «buosorus» (0a30BbIi ypOBEHb) BXOJIUT B
0011e00pa3oBaTeIbHbIN UK.

Hean u 3a1a4u AUCUUILIIMHBI

- N3yuenwne 6mosorun Ha 6a30BOM YPOBHE CPEIHETO OOIIET0 00pa3oBaHuUs
HaITpaBJIEHO Ha JOCTHKEHUE CIEAYIOIINX LIEJICH:

- OCBOEHHUE 3HAHUM 0 OMOJIOTUYECKUX CUCTEMAX (KJIETKa, OpPraHu3M, BU/I,
HKOCUCTEMA); UCTOPUHU PA3BUTHSI COBPEMEHHBIX MPEJCTABICHUIN O KUBON
PUPOJIE; BHIIAIOMIMXCSA OTKPHITUSIX B OMOJIOTMUECKOM HAayKe; poJin
OHoJOrnYecKor HayKu B ((POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTHHBI MUPA; METOIAX HAYYHOTO MTO3HAHUS;

- OBJIaJICHUE YMEHUSIMU OOOCHOBBIBATH MECTO U POJIb OMOJOTMYECKUX 3HAHUM B
MPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH, PA3BUTUN COBPEMEHHBIX TEXHOJIOTUI;
MPOBOAUTH HAOIIOJICHUSI 32 SKOCUCTEMAaMU C LIEJIbIO UX ONMKMCAHUS U BBISIBICHUS
€CTECTBEHHBIX U AaHTPOIIOTC€HHBIX U3MEHEHUH; HAXOAUTh U aHAJTU3UPOBATh
MH(OPMAIUIO O )KUBBIX O0BEKTAX;

- pa3BUTHE MO3HABATEIHLHBIX HUHTEPECOB, UHTEIUICKTYJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN B IIPOIIECCE N3YUEHUSI BBIIAIOIIUXCS JOCTUKEHUNA OMOJIOTHH,
BOIIE/IINX B 00IIEUETIOBEYECKYIO KYJIbTYPY; CIIOKHBIX U MPOTUBOPEUUBBIX MyTEH
pPa3BUTHSI COBPEMEHHBIX HAYUHBIX B3TJIA/I0B €CTECTBEHHBIX M aHTPOIIOTEHHBIX
U3MEHEHUH uJiel, TCOpUH, KOHIENIUHN, pa3IMuYHbIX TUTIOTE3 (O CYIIHOCTH U
MIPOUCXOXKJICHUU KU3HU, YEJIOBEKA) B XOJI€ pabOThI C pa3IMUYHBIMU UCTOUHUKAMU
uHdopmaIuy;

- BOCTIUTaHHUE YOKIEHHOCTH B BOBMOXHOCTH TTO3HAHUS KUBOU MPUPO/IBI;
HEO0OXOMMOCTH OEPEKHOTO OTHOILIEHUS K MPUPOTHON cpefie, COOCTBEHHOMY
3JI0POBbBIO; YBAKEHUSI K MHCHHIO OIIMOHEHTA P 00CYKIEHUN OMOJIOTUYECKHUX
npoOJieM;

- UCTI0JIb30BaHKE MPUOOPETEHHBIX 3HAHUI U YMEHUM B MOBCEAHEBHON KU3HU IS
OIICHKH MOCJIEJICTBUI CBOEH JEATEeIbHOCTH IO OTHOIICHHUIO K OKPYKaroleh cpeje,
3I0POBBIO IPYTHUX JIFOJICH 1 COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAHUS U
coOroieHus: Mep NMPodUIAKTUKH 3a00JICBaHUM, TTPABUII TTIOBEICHUS B IPUPOJIC.



CTpyKkTypa H cojiep:kaHue 00ydeHus no qucuunianue «buosorus »

O0beM yuyeOHOM AUCHUIIMHBI OMOJIOTHS M BUABI y4eOHOIl paboThI 10
ACHCTBYIOLIEMY ILIAHY

OO0m1as Tpy10eMKOCTh Y4eOHOU U CIUIUIMHBI

48 yacoB

Buy yueGHo# paboTh

KomnyecTBo yacoB

Bcerono |B T.4. mo cemectpam
y4.IUIaHY
Cemectp 1
Pabota ¢ npenogaBareneM (ayJuTOpHbIC 48 48
e TeopeTUdeckue 3aHATHS, B TOM YHCIIC 24 24
KOHTPOJIbHBIE paOOTHI 1 1
mudpepeHInpOBaHHBIN 3a4eT 1 1
o [lpakTudeckue | JIaOOpaTOPHBIC 3AHITHS 29 29
e Bcero yacoB 48 48

[IpomexxyTouHas arrectauus B popMme nudpepeHurnpoBaHHOrO 3a4eTa

2. Pe3yabTaThbl 0CBOEHUS YUeOHOM TMCUMILIMHBI, MOAJIeKALINEe POBEPKe




B pe3yabTare n3yyeHusi 0MoJI0ruM Ha 6a30BOM YpPOBHe

OOyJaroIIUIiCs TOHKCH 3HATH/IIOHUMATh:
31 - OCHOBHBIE MOJIOKEHUSI OMOJIOTHUYECKUX TEOPH (KJIETOYHAs!, SBOTIOI[MOHHAS
teopust U.JlapBuna); yuenne B.1.Bepraackoro o 6uocdepe; CymHOCTh 3aKOHOB
[".MeHpuens, 3aKOHOMEPHOCTEN N3MEHUYNBOCTH;
32 - cTpoeHne OMOJIOTHYECKUX 0OBEKTOB: KIETKH, T€HOB U XPOMOCOM; BH/Ia U
IKOCUCTEM (CTPYKTYpa);
33 - cyImHOCTh OMOJOTUYECKHUX MPOLIECCOB: PA3MHOXKEHHUE, OILJI0I0TBOPEHHE,
JEUCTBUE UCKYCCTBEHHOTO U €CTECTBEHHOI'0 0TOOpa, opMUpOBaHUE
MPUCIOCOOJIEHHOCTH, 00pa30BaHUE BUJIOB, KPYTOBOPOT BEILIECTB U MIPEBPAILICHHUS
HHEPTUU B SKOCHUCTEMax U buochepe;
34 - - BKJIaJ] BBIIAIOIIUXCS YUCHBIX B pa3BUTHE OMOJIOTMUECKON HAYKU;
35 - OMOJIOrMYECKyI0 TEPMUHOJIOTUIO U CUMBOJIHKY.

YMeETh:

VY1 - 00BACHATH POJIb OMOJIOTUU B POPMUPOBAHUHU HAYYHOTO MUPOBO33PEHMUS;
BKJIaJl OMOJIOTUYECKHUX TEOPUd B POPMUPOBAHUE COBPEMEHHON €CTECTBEHHO-
HAay4YHOUW KapTHUHBI MUPA; UHCTBO KUBOW M HEXKUBOM MPUPOJIbI, POJICTBO KUBBIX
OpraHU3MOB; OTPUIIATEILHOE BIUSHUE aJTKOI0JIsl, HUIKOTUHA, HAPKOTUYECKUX
BEILECTB HA Pa3BUTHE 3apObIIlIa YEJIOBEKA; BIUSHUE MyTareHOB HA OpPraHUu3M
YEJIOBEKa, SKOJIOTMYECKUX (PAKTOPOB HA OpraHU3Mbl; B3aUMOCBSI3H OPTaHU3MOB U
OKpY’KaIOILIEN CPebl; IPUYNHBI BOJIIOIUU, U3MEHSAEMOCTH BUJOB, HAPYIICHUI
Pa3BUTHS OPraHU3MOB, HACJIEJICTBEHHBIX 3a00JIeBaHUM, MyTallui, yCTOWIUBOCTH U
CMEHBI IKOCHCTEM; HEOOXOJUMOCTU COXPAHEHUSI MHOTOO0pa3Hsl BUIOB;
VY2 - pemaTh 3JIeMEHTapHbIE OUOJIOTHYECKUE 33]1a4l; COCTABIISITH dJIEMEHTAPHBIC
CXEMbI CKPELIMBAHUS U CXEMBI IIEPEHOCA BEUIECTB M SHEPTUU B IKOCUCTEMAX
(uenu nuTaHus);
Y3 - onuceiBaTh ocodeit BUa Mo MOphOIOrH4ecKoOMy KpUTEPHIO;
Y4 - BBIABISITH TPUCTIOCOOJICHHS] OPTaHU3MOB K CpeJie 00UTaHUs, UCTOYHUKHU
MyTareHoB B OKpY>Karolleil cpeqie (KOCBEHHO), aHTPONOr€HHbIE U3MEHEHNUS B
AKOCHCTEMAaX CBOEH MECTHOCTH;
Y5 - cpaBHHMBaTh OMOJIOTMYECKHUE OOBEKTHI (TENA )KUBOW U HEKUBOM MPUPOJIBI MO
XUMHUYECKOMY COCTaBY, 3aPOJIbIIIN YEIOBEKA U APYTUX MIEKONUTAIOLIUX,
MPUPOAHBIE SKOCUCTEMBI M arpO3KOCHCTEMBI CBOEH MECTHOCTH ), TPOLIECCHI
(ecCTeCTBEHHBIN U UCKYCCTBEHHBIN OTOOD, MOJIOBOE U OECIIOI0E PAa3MHOKEHUE) U
JIeJIaTh BBIBOJIBI HA OCHOBE CPaBHEHHS;
Y6 - aHanu3upoBaTh U OLIEHUBATH PA3JIUYHBIC TUIIOTE3bI CYLIHOCTH XKU3HHU,
MIPOUCXOXKICHUS KU3HH U YEJIOBEKa, TTI00ATLHBIE YKOJIOTHUECKHE TPOOIeMbl U
MyTH WX PEIICHHUS], TIOCIEICTBHS COOCTBEHHOM JCATEIHHOCTH B OKPYIKAIOIICH
cpene;
¥Y7- u3y4arb U3MEHEHHUS B 9KOCUCTEMAX Ha OMOJIOTMYECKUX MOJIEIISX;
V8- naxonuth HHGOPMAIIUIO O OUOJOTUYECKUX O0BEKTaX B Pa3IUUHBIX
UCTOYHUKAX (Yy4EOHBIX TEKCTaX, CIIPABOYHUKAX, HAYYHO-TIOMYJISIPHBIX U3aHUSX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTEpHETA) U KPUTUUECKH €€
OLICHUBATh.



¥Y9- Vcnonb30BaTh NpUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOU
JEATEeIIbHOCTH U MIOBCEAHEBHOM KU3HHU.



3. OueHkKa 0CBOCHUSA Y4eOHOM U CIUTIIHHBI
3.1. ®opMbI 4 MEeTOAbI OLICHUBAHUS

Kon dopma KOHTPOJIA Bup xoHTpOIIA
T-Texkymuu,
[1-mpoMeKyTOUHBIN)
YO YCTHBIN OIIPOC T
[Ip u JIP | mpakTuueckoe W J1abopaToOpHbIE T
3aHATHUS
KP (m) MMChbMEHHAs KOHTPOJIbHAS T
pabota
P pedepat T
I JIOKJIag T
VII y4COHBIN MPOEKT T
OVII DIIEKTPOHHAs yyeOHas T
MIpe3eHTalus
J/3 i pepeHIMpOBaHHBIN 3a4ET IT
JIeMeHT y4eOHOH dopma 4 METOAbI IIposepsiem Buna
AUCUMILTHHBI KOHTPOJISA ble KOHTPOJISA
Teopernueckue 3ansitust | Y, 3, T-Texkymui
Dopmbl MeToasbl II-npome-
KOHTPOJIA KOHTPOJI KYTOYHBIH
sl
Pasznes 1. buosorus kak Hayka. Meroabl HAYYHOI0 IO3HAHHUS.
[IpenmeT n3yuyenus ®pontanbubiil, | YO, [Ip, | 31, 32, 34; T
0000111ar011ero Kypca uHauBUayanbH | JIP, V1, V6,
«buosnorusy, 117 U 3a1a4u BIH OVILKp

Kypca. I3ydeHrne OCHOBHBIX
3aKOHOMEPHOCTEN
BO3HUKHOBEHUS, PA3BUTHUS U
CYIIECTBOBAHMS )KU3HH HA
3emMiie 1 COBPEMEHHOM €€
opranuzaiuu. Posbp Guosnoruu
B (popmupoBaHumn
COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHUHBI MHUpa U B
MPaAKTUYECKON JeATeIbHOCTH
mogei. CoOnroeHne mpaBuil
MOBEJICHUS B IIPUPOJIE,
OepeXKHOE OTHOIICHUE K




OHMONIOrHYecKUM 00BEKTaM
(pacTeHHsIM | KUBOTHBIM M UX
coo01iecTBaM) 1 UX OXpaHa.
OOBeKT u3yueHus: OMoJIOruu —
*uBas npupoja. [Ipuznaku
’KUBBIX OPTaHU3MOB.
MHoroo6pasue KUBbIX
OpraHu3MOB. Y pOBHEBas
OpraHu3alus >KUBOU MTPUPOIBI
U 3BoOJIIOIMS. MeTobl
MO3HAHUS KUBOU PUPOJIBI.
OO611e 3aKOHOMEPHOCTH
OMOJIOTHH.

Pasznea 2. Kierka.

Kinerounas reopus crpoeHus
opranu3moB. Knerka —
AJIEMEHTapHAas )KUBasl CUCTEMa
Y OCHOBHAs CTPYKTYPHO-
(GyHKIMOHANIbHAS €IMHULA
BCEX )KUBBIX OPTraHU3MOB.
Kpatkas ucropust uzydeHus
KJIETKH.

XuUMHUYECKasi OpraHu3aus
KJIeTkn. OpraHnyeckue u
HEOPraHUYECKHUE BEIIECTBA
KJIETKHU M KUBBIX OPraHU3MOB.
benkwu, yrneBoabl, TUNUABI,
HYKJICHHOBBIE KMUCJIOTBI U UX
pPOJIb B KJIETKE.

Ctpoenue v PyHKITUU KIETKU.
[MuTorutazma u KjIeTo4Has
MeMmOpaHna. OpraHouIbI
kieTku. Kietku u ux
pazHooOpasue B
MHOTOKJIETOYHOM OpraHu3Me.
HuddepeHunpoBka KIETOK.

IIpokapuornueckue u
DYKapUOTHUYECKUE KIIETKH.
Bupycsl kak HeKIeTOYHAsS
(dhopmMa KU3HU U UX 3HAYCHHE.
boprba ¢ BupycHbIMU

OpOHTAIIbHBIN,
WH]JIUBUAYAJIbH
19171

YO, Ilp,
JIP,
DOVILP

31, 32,
33;34; V1,
V2, V3,
V4,V5,V¥6.




3aboneBanusmu (CITU/I
7p.)

OOMEH BelIecTB U

MPEBPALIEHUE SHEPTUU B
KJIETKE: INIACTUYECCKUU U
DHEPIreTUYCCKUN OOMEH.

Ctpoenue u PyHKIIUU
xpomocoM. JIHK — Hocurenb
HACJIECTBEHHOM
uHpopmaruu. Perumkanus
JIHK. I'en. I'eneTnueckuit
koJ. buocunres Oeinka.

JKM3HEHHBIN UK KJIIETKH.
Muwutos.

Paznen 3. Opranusm

Opranusm — eIMHOE LETIOE.
MHuoroo6pasue opranu3MoB.

Pa3sMHOXeHME — BaXKHENTIIEE

CBOMCTBO KUBBIX OpraHnu3MoOB.

[TonoBoe u Gecmooe
pa3MHOYKEHHE.

Meiio3. ObpazoBaHue
MOJIOBBIX KJIETOK,
OIUIOIOTBOPEHUE Y PACTCHUH
Y KUBOTHBIX.

NunuBuayanbHOE pa3BUTHE
opraHusMa. IMOpHUOHATHHBIN
star oHToreHe3a. OCHOBHEIC
CTaauy SMOPHOHATBLHOTO
pa3BuTHs. OpraHoreHes.

NnpuBuayansHOE pa3BUTHE
OpraHu3Mma.
[TocTamMOpuoHanbHOE
pazsutue. [IpodieMbl
MPOJICHHUS )KU3HH.

Cx0acTBO 3apOJbIIIeii

@OpOHTAIIbHBIN,
WHMBUIYaJIbH
19171

VO,
Ip,JIp,
DVII,
P,KP.

31, 32, 33;
34,35,V1,
¥2,V3,

Y4,V5,Y6.




IIPEACTABUTENIEN PA3HBIX
IPYIII IO3BOHOYHBIX KaK
CBHUJIETEIILCTBO UX
HBOJIFOLIMOHHOT'O POACTBA.

[IprunHbl HapyLIEHU B
Pa3BUTUHU OPTAaHU3MOB.
WNHauBHyanbHOE pa3BUTHE
4esoBeka. PenpoaykTtusaoe
3noposbe. [locnencrBus
BJIMSIHUS JIKOTOJIs, HUKOTHHA,
HapKOTUYECKUX BEILECTB,
3arpsA3HEHHUsI CPEIbl Ha
pa3BUTHE YEIIOBEKA.

Pasznea 4. Buag

Hcrtopus pazsutus
ABOJIIOLIMOHHBIX UJEH.
3nauenue pador K. Jlunnes,
XK.b. Jlamapka B pa3BUTHH
SBOJIIOLIMOHHBIX UJIEH B
OMOJIOTHH.

DBONIOLIMOHHOE yueHue Y.
HapBuna. Posb
ABOJIIOIIMOHHOTO YUEHHUSI B
(hopMUpPOBAHUM COBPEMEHHOM
€CTECTBEHHOHAYYHOU
KapTUHBI MUPA.

JIBYDKYIIHE CHJIBI SBOJIIOIINH.
EcrectBennsbIii 0TOOD.

Konmnenmnus Bumga, ero
kputepun. [lomyssius —
CTPYKTYpHasi €IMHULA BUJA U
SBOJIIOIHH.

CunTeTnyeckas Teopus
HBOJIFOLUY.

MuKpOo3BOIFOLIHS.
CoBpemeHHbIE TPEACTaBICHUS
o Bunoo6pazoBannu (C.C.
Yersepukos, N.U.

OpOHTAIIbHBIH,
WHVMBUAYJIbH
19171

YO,
Ip,JIp,
OVII,
P.Kp.

31, 32, 33;
34, 35, 37,
V1,¥2,V3,
V4,
Y6,Y7,¥8,Y
Q.




[IImanbraysen).

MaxkposBoJronus.
JlokazaTenbCcTBa YBOJIIOIMH.

CoxpaHeHne OHOJIOTHIECKOTO
MHOT000pa3usi Kak OCHOBBI
YCTOMYMBOCTH OMOChEphl U
IPOTPECCUBHOTO €€ Pa3BUTHSI.
[TpuanHBI BEIMUPAHUS BHIIOB.

OCHOBHBIE HANPABJICHUS
ABOJIFOIIMOHHOTO MPOrpecca.
buonornueckuii mporpecc u
OMOJIOTHYECKUM perpecc.

Pasznen 5. IkocucreMbl

DKOJIOTHS — HayKa O
B3aMMOOTHOIIICHHUSIX
OpraHU3MOB MEXIy COOOM U
OKPYIKaroIIEH CpeaoM.

DKkoJsioruyeckue GPakTopbl, KX
3HAYCHUE B KU3HU
OpPTaHM3MOB.

DKOJIOTHYECKUE CUCTEMBI.
BugoBas u npoctpaHCTBEHHAas!
CTPYKTypa 3KOCHUCTEM.

IIumessie CBSA3U, KPYTOBOPOT
BEIIECTB U MIPEBPAILICHUE
SHEPTUU B SKOCHUCTEMAX.
MexBUA0BBIC
B3aMMOOTHOIIICHUS B
3KOCUCTEME: KOHKYPECHIMS,
CHUMOHNO03, XUIIIHUYECTBO,
Mapa3uTU3M.

IIprurHBI yCTOMYMBOCTU U
CMEHBI 3KOCHCTEM.
Cykueccun. ckyccTBeHHBIE
cooOuiecTBa —
arpo3KOCUCTEMBI U
yPOOIKOCUCTEMEI.

OpOHTAIIBHBIN,
WHMBUIYaJIbH
19171

YO, Ilp,
JIp,OVII,

31, 32, 33;
34.35.V1,
V2,¥3,V4,
V5,¥6.Y7.Y
8,

VYo.




buocdepa — rnobanbHas
skocucrema. Yuenne B.1.
Bepuaznckoro o 6mocdepe.
PoJtb )UBBIX OPTaHU3MOB B
6uocgepe. buomacca.
KpyroBopot BaykHeHIIIMx
OMOTECHHBIX AJIEMEHTOB (Ha
npuMepe yriepoja, a3oTa u
1p.) B buocdepe.

N3menenus B 6uocdepe.
ITocnencTBusa neaTeILHOCTH
YEJIO0BEKA B OKPYKAKOIIEN
cpene. Bo3nelicTBue
MPOM3BOJCTBEHHOU
NEeATEeIbHOCTU B 00JIaCTH
cBoel Oyayuel mpodeccuun
Ha OKPY’KaIOIIYIO Cpeay.

['mo0anbHbIE HKOJIOTUYECKUE
MPOOJIEMBI U ITyTH UX
peuieHus.

DKOJIOTHSI KaK TeOpeTHYECKas
OCHOBA PallMOHAIBHOIO
MPUPOJONOIB30BAHUS U
oxpanbl ipupojibl. Hoocdepa.
[IpaBuia moBeaeHus 0IEHM B
OKpY>Karollen MPUPOTHON
cpene.




3.2. TunoBble 3a1aHUS JAJI OLEHKHA OCBOECHUS Y4eOHOW TMCIUTIIUHBI
Ilepeuensb pedepaToB (10KIA0B), 3JIEKTPOHHBIX Y4eOHbBIX

Nnpe3eHTaunii, y4eOHbIX IPOEKTOB:

Tewma pedepara mo 6monoruu: «IIponcxoxaeHne KU3HA HA 3eMIICY.

Tewma pedepara mo 6monoruu: «B3anMoaeiicTBIE MPUPOIBI U OOIIIECTBAY.

Tewma pedepara mo 6monoruu: «Bupyce».

Tema pedepara mo Ouonoruu: «BUTaMUHBI: BHIBI U WX POJb B OpPraHU3ME

YEJIOBEKA.

Tema pedepara no 6uonoruu: «lIporecc cTpoeHus U JeaeHUS KICTKIY.

Tema pedepara no 6uonorun: «OCOOEHHOCTH CTPOECHUS KOMHATHBIX PACTEHUN.

Tema pedepara no 6uonoruu: «Bubl MIOYBEHHBIX OaKTEpUD».

Tema pedepara no 6uonoruu: «brUONTOrMYECKH aKTUBHBIC BEIIECTBAY.

Tema pedepata mo Ouonoruu: «buosorudyecKkue Hpbl MU UX XapaKTEpHbIE

OCOOECHHOCTH.

Tema pedepara no 6uonoruu: «IIporecc OMOTOTUUESCKOTO OKUCICHUS.

Tema pedepara mno Ouonoruu: «buosornyeckue 0OCOOEHHOCTH MUTpAIUU

YKUBOTHBIX».

IlepeuyeHsb A0KJIAT0B:

CyuHocTs 6uocdepbl U IUBHIU3ALIUHN.

Xapakrepuctuka ounocuntesa JJHK.

buoreoiieHO3bI Kak BaXKHbIE OMOJIOTHYECKUE TPOIECCHI.

benku: XuMHUUeCcKuii COCTaB, CBOMCTBA U 3HAUEHUE ISl YEJIOBEUECKOTO OPraHU3Ma.

AHTpOMOreHe3: CyIHOCTh U 0COOCHHOCTH.

Oco0eHHOCTH TPAKTUYECKOTO TPUMEHEHUS BOJAOPOCIICH.

['eHeTHKa KaK BayKHAsl COCTaBHAs 4acTh OMOJOTHYECKON HAYKH.

KpyroBopot BeliecTB B IpUpoOJIE.

Ponp nexapcTBEHHBIX PACTEHUI B KU3HU YEJIOBEKA.

Pa3paboTka 1 u3roToBJICHNUE TPAHCTEHHBIX MPOYKTOB.

HacnencrBennble 007€3HU YEJIOBEKA: MPEANOCHUIKA BOSHUKHOBEHUS.

[Ipouecc cenekuum: 0COOEHHOCTH U 3HAYEHUE.

XapaxkTepucTrKa MOJIOBOTO CO3PEBAHUSI.

OCHOBHBIE TEOPUU MTPOUCXONKCHHUS YETIOBEKA.

['eHHas UHXKEHEPUS U €€ OCHOBHBIE MPOOJIEMBI.

CylHOCTh KIIOHUPOBAHMS.

HeorpannyeHHbie BO3MOKHOCTH FOJIOBHOTO MO3ra.

CoBpeMeHHBIE OMOTEXHOJIOTHH.

[Ipouecc crapenus.

DOTOCUHTE3 — YHUKAJIBHOE MPUPOJHOE SIBJICHUE.

XapaktepucTuka OMOPUTMOB YEJIOBEKA.

Penkue v ncuesaroiiye BUAbI MTHII.

Pactenusi, 3aHeceHHbIE B KPACHYIO KHUTY.

JKuBOTHBIE, HAXOAIIIMECS HA TPAHU UCUE3HOBEHUS.

Buapl pac: 0cOOEHHOCTH UX TPOUCXOXKICHUS.

Cneunduka BIpabOTKM UMMYHUTETA.

['nmaBHBIE 3anoBeHUKN Poccun.



depmeHThI: QYHKIIMU U ONIpeeieHUEe UX aKTUBHOCTH.

XapakTepHbIE YEPTHI MPOLIECCA PETEHEPALIUH.

Co31aHue MpoOeKTOB:
Anneprus kKak ¢GakTop MpOsSBICHUS UMMYHOAC(PHUITUTA.
ApOy3 Ha THIKBEHHBIX KOPHSIX
bakrepununnoe aeiicTBue GUTOHITUIOB.
BnusiHre noBapeHHOM COMM, MPUMEHSEMOMN B POTUBOTOJIONEIHBIX CMECSX, Ha
pacTeHus Ta30HOB.
BnusHue paznuyHbIX BUIOB 00paObOTKH MOYBBI HA €€ arpOHOMUYECKHE
CBOWCTBA.
BnusHue QUTOHIIUIOB HA COXPAHHOCTD MPOTYKTOB.
BiisiHue 1BeTa Ha HACTPOEHUE YEIOBEKA
Boinenenne JIHK ¢ mocnenyromum 31eKTpodope3oM 13 KIETOK KOKUIIBI JTyKa.
["a3upoBaHHas BOJA - Bpea WM MOJIb3a?
['eHeTnueckast MHXKEHEPHUsI pACTEHUM.
JIBUxKEHHS y paCTEHH.
Jlearypamus 6enka
JlnHamMuka yMCTBEHHOM pabOTOCIIOCOOHOCTH O0YyYaIOIMMUXCS B TEUCHU N
y4eOHOTro AHS IPHU Pa3HbIX pEeKUMaXxX JIBUTATEIbHON aKTUBHOCTH.
JKuBbie «uya0BUIIA» - MHOTOOOpa3ue TIyOOKOBOHBIX KUBBIX OPTaHU3MOB.
N3yuenue BIusiHUS repOUIIUI0B Ha KyJIbTYPHBIE PACTECHUS
N3yuenue nmporiecca BOCCTaHOBJICHUS JIECHOTO COOOIIECTBA MOCIIE JEHCTBUS
HHU30BOT0 IT0XKapa.
HccnenoBanne M3MEHEHUSL CBOErO BECA U KOHTYPA MBILIIL] 10 I€HCTBUEM
JUETHI U (PU3NYECKUX YIIPAKHEHUH.
Hcropus pazButus Hayku buosiorus
Hctopus pa3BuTHs OMOJIOTUU U METOJIBI UCCIIEAOBAHUS B OMOJIOTHH.
HcTopus pa3BUTHS TEHETUKHA U €€ METOIbI
Kak Hay4uThCs )KUTh B COTJIACUU € TPUPOAON? (OMOPUTMBI UETIOBEKA).
Kode - Bpea niu nonb3a?
MoaudukannoHHass ”3BAMEHYMBOCTh MOET0 OpraHU3Ma MoJ1 1eHCTBUEM JTUETHI.
MoaudukannoHHass ”3BAMEHYMBOCTh MOET0 OpraHu3Ma Moj1 1eHCTBUEM
(bU3MYECKUX YIPaKHEHU.
HacnenctBenusie 0osie3HU.
Hexinerounsie hopmbl KU3HH, TPOKAPHOTHI, SYKAPHUOTHI
Hukorna He paHO ¥ HUKOMY HE TTO3/THO MOTIO0UTH MIOKOJIAI.
OrnpeneneHue BIa)KHOCTU BO3AyXa U U3YyUCHHE BIUSHUS €€ Ha 3J0POBbE
YEJIOBEKA.
OCHOBHbBIE CBOMCTBA U CTPYKTypa HYKJIEUHOBBIX KHCIIOT.
ITo crienam OTKPBITHI - B MUKPOMUPE.
[TyTemiecTBre ¢ MOJIEKYJIONW KUCIOPOAa IO OPTaHU3MY
Pacrenus-ranodursl: BUI0BOI COCTaB, XapakTep aJanTalui K yCIOBUSIM
oOuTaHwusl.
Pactenus-ruapo@uThl: BUOBOM COCTaB, MPUCIIOCOOJICHUS PACTEHUN K
YCJIOBUSIM OOUTaHUS.



Ponb Ouonornyeckux rcciieIOBaHUM B COBPEMEHHOM MeIULIUHE.
CumOMO03 B KU3HU PACTEHUN U KUBOTHBIX
Cost — 0cHOBA 3/T0POBOI0 MUTAHUS WU HEMONPABUMBIN BpE 11l OpraHu3ma’?
Cos - Bpea uiau 1moJjn3a’?
CpaBHuUTENbHAS XapaKTEPUCTUKA KIECTOK MPOKAPUOTUUECKUX U
YKapUOTUYECKHUX KIIETOK.
CpaBHHTENBHAS XapaKTEPUCTHKA MOP(OTIOTHH JTMCTa pACTEHUN Pa3HBIX
HKOJIOTHYECKUX TPYIIIL.
XapakTepucTrKa cOCTaBa U CBOMCTB BOJIbI KaK (DaKTop, ONpeaesitonui ee
MPUTOTHOCTH JIJIs1 BOJIOIIOJIb30BAHUSI.
[{uTonorus HayKa O KJIETKE
Urto ckpbIBaeTCs B YallKe yas?
Uro ckpbiBaeTcs B yanike kode?
Yo cKpbIBaeTCs B IUTUTKE HIOKOJIaaa?
Dkosiornyeckas OnoTexHosorus. OCHOBHbBIE TEHACHIIMH Pa3BUTHS.
Tembl NPOEKTOB 10 0MOJIOTUM HA AU3AUH:
[Ipoext "LIBeTymnii yronok"
[IpoeKT 3KOJIOrMYEeCKOM TPOMbI B MapKe KyJIbTYPhl U OTIbIXA.
[IpoexkTrpOBaHUE YIKOCUCTEMBI BOJTOEMA.
[IpoekTupoBaHKe 3KOCUCTEMBI POJHUKA.
[IpoekTHas paboTa Mo CO3/IaHUIO TOCYIAPCTBEHHOTO IPUPOTHOTO 3aKa3HUKA.
Tembl NPOEKTOB 1O OMOJIOTHH HA CO3JaHNE YUEOHBIX OCOOMIA:
bronnerens "bynb 310poB!"
Kpatkuii uimocTpupoBaHHbIN CI0BAph 10 OMOJIOTHH.
Kpachas terpaap pacteHui Moeit o0acTu
Kpachas terpaab: pekue NTUIlbl MOEH 00J1acTH.
CrnoBapb OMOJIOTMYECKUX TEPMHUHOB 110 Kypcy "OO01mas ouonorus"..
yYpCy
DJIEKTPOHHAS SHUMKIIONENS « BHOTEOEH03 CMEIIaHHOTO JIEC.
DNeKTpOHHBIN CIIPpaBOUYHMK «Peikue u ucuesaroiue BUIbl pacCTeHUN 00JaCTh.
DJeKTpoHHas SHIMKIIoNeus "Y TuBUTEIbHbIE (DaKThl U3 MUPA KUBOW MPUPOIBI".
Tembl TBOPpYECKHX MPOECKTOB 10 OMOJIOrMHU HA CO3/IaHME NPe3eHTAIUI:
[Ipe3entanus "beITOBOM MyCOp — 3TO CEphE3HO".
[Ipesenranus "Kpacnas kaura. 2KuBotHeie moeit oomnactu".
[Tpezentanus "Kypenue uim xxu3Hp".
IIpe3entanus "HacneacTBeHHas H3MEHUUBOCTD'.
IIpe3enTanus "IlonoxkeHue yenoBeka B CUCTEME KUBOTHOTO Mupa'.
[IpezenTanus "Xumudeckas opranuzanus kieTku. OpraHuyeckue BeecTna'.
[IpezenTanus Ha remy "buonuka".
COopuuk nipe3eHTaluii mo oomeit ononoruu "bHUO+".
Tembl IPOEKTOB MO0 OMOJOTMHM HA KPOCCBOP/BI:
buomornueckue KpoccBOpABI.
Kpoccropa "MHauBuayanbsHOE pa3BUTHE YeTOBEKa"
KpoccBopn "Pa3mHokeHME 1 pa3BUTHE YEIOBEKA'.



IlepeyeHb NPaKTHYECKUX U JIA0OPATOPHBIX 3AHATHI
10 y4eOHo# qucuuninae «buosorus»

1.IIpaxkTuyeckas padoraNel «lcnonb3oBaHWE pPA3IMYHBIX METOAOB IPHU H3YUEHUU
OHOJOTrUYECKHX O0BEKTOBY.

2.J1aéopatopnass padoraNel «M3ydeHHe KIETOK pacTEHMI M IKMBOTHBIX IOJ
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OIMUCAHUE»

3.J1a0opaTopnas padoraNe2«O0HapykeHUe OEIKOB, YIIEBOIO0B, JUIUI0B C HOMOIILIO
KaueCTBEHHBIX pEaKLUui».

4 J1aGopaTopuas paboraNe3 «Beinenenue JTHK».

5. IlpakTHyeckas padoraNe2 «BrisBieHUE NPU3HAKOB CXOJCTBA 3apPOBILICH UeloBeKa
U JIpYT'UX 103BOHOYHBIX )KMBOTHBIX KaK JJOKA3aTelIbCTBO UX POJCTBAY.

6. [IpakTuyeckasi padoraNe3«CocTaBlIeHHE dJIEMEHTAPHBIX CXEM CKPCIIMBAHUS.

7.Jl1adopaTopHnasi padoraNe4lI3yyenue pe3ynbTaTOB MOHOTHOPHIHOTO U JUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(UIIBL.

8.IpakTnueckas padoraNed «CocTapIeHuE U aHAIIM3 POJOCIOBHBIX Y€I0BEKa.

O.lpakTuueckas padoraNeS «Omnucanue GpeHOTUIIAN.

10.MpakTu4eckas pa6orNe6«CpaBHEHNE BUIOB 110 MOP(OIOTHUECKOMY KPUTEPUION.

11.1IpakTnueckass padoraNe7 «OmnucaHue NPUCIIOCOOIEHHOCTH OpraHu3Ma M €€
OTHOCHUTEJIBHOTO XapaKTepay.

12. IlpakTnyeckas padoraNe8 «BrisiBiieHNE MPUCITOCOOICHUN OPTaHU3MOB K BITUSTHHIO
Pas3IMYHBIX FKOJIOTHUECKUX (DAKTOPOBY.

13. IpakTnyeckas padortaNe9«CpaBHEeHNE AHATOMHYECKOTO CTPOCHHSI PACTCHHIA
pa3HbIX MECT OOUTAHUSY.

14 IpaxTuuyeckas padoraNel 0«CocraBieHne NUIIEBBIX LENEH.

15. MpakTuueckas padoraNel 1« 3ydeHue 1 OnMcaHne SKOCHCTEM CBOEH MECTHOCTHY.

16.IMpakTuueckasi pa6oraNel2«OrieHKa aHTPOIIOTCHHBIX U3MEHECHUI B TIPUPOJIE.

17 Ilpaktuueckass  padoraNel3«MonenupoBaHue  CTPyKTyp M IIPOLECCOB,
MPOUCXOAIINX B DKOCHCTEMAX.

18. IlpakTnueckas padoraNel4 «/3ydyeHne 3KOIOTHYECKHUX aJlaliTAllu YeIOBEKay.

19 Mpakrtuueckasi pa6oraNelS «PemeHue sIeMEHTAPHBIX 3aJla4 MO MOJIEKYIISIPHOM
O6uosoruny.

20. IIpakTnuyeckas padoraNel6«Meronbl n3MepeHus: GaKTOPOB CPeabl OOUTAHUS.

21. pakTuyeckas padoraNel7«XapakTepru3oBaTh COBpEMEHHbIC HAIIPABIICHUS B
Pa3sBUTHU OMOJIOTUIY.

22. IlpakTuyeckas padoraNel8 ««OueHuBath pe3yabTaThl B3aUMOACHCTBUS YeJIOBEKa
U OKPY’KaIOILEH Cpefibl, IPOTHO3UPOBATH BO3MOKHBIE IIOCIEACTBUS AEATEIbHOCTH YEI0BEKA IS
CYILLIECTBOBAHUSI OTAENIbHBIX OMOJIOTMYECKUX O0OBEKTOB U LEIBIX MPUPOIHBIX COOOIIECTBY.



4. KOHTpPOJIbHO-OLIEHOYHbIE MATEPHAJIBI [IJIsl TEKYIIEro KOHTPOJIS
1o y4eOHOH AUCHHUILINHE
Kontposbnas padota Nel(BxomHoi KOHTPOJIB)

BNel
YacTpNel(906aa10B).
ANel.
CX0JIICTBO CTPOEHHUS KJIETOK OPTaHU3MOB Pa3HBIX LIAPCTB JA0KA3bIBAET TECOPHSI:
1)3BOMIOLIMOHHAS 3)kieroyHas
2)XpOMOCOMHas 4)reneruueckas
ANe2,

KTo Ben u3 ydeHbIX OHATHE BUPYC :
1)BaBunoB 2)UBanoBckuit 3)/[Japsun 4)llIBanu
ANe3,
Muro3 -310
l)mpocToe neneHre KIeTKH — 2)I0JI0BOE JIETICHUE KIETOK
3)neneHue cOMaTUYECKUX KJIETOK 4)MOHOTMOpUIHOE JejieHue
ANe4.
JKupbl, KaK rIII0K03a, BBITOIHSIOT B KJIETKE (DYHKIHH
1)cTpouTenbhyto 2)uHGOpPMAMOHHYIO0 3)KAaTaTUTHUECKYIO0 4)IHEpreTHUYECKYIO
ANeS.
Peakuuu cuHTe3a, OpraHMYECKHUX BEIIECTB U3 HEOPTAaHMUYECKUX C UCIIOJIb30BAHUEM DYHEPTHH
CBETa HAa3bIBAIOT:
1)xemocunTe30M 2)porocuHTe3oM 3)OpO’KEHHEM 4)TITUKOIU30M.
ANe6.
Ckonbko ¢a3 umeeT meitos?
1.)4 2)3 3)6 4)5
YactpNe2( 10 6a/s10B).
BNe7.YcranoBuTe MOCaeA0BATENBHOCTD KU3HEHHOTIO IMKJIA BUPYCA B KJIIETKE XO3s5MHA.
A) pHUKpeIUIeHne BUpyca CBOUMH OTPOCTKAMHU K 000JI0UKe
b)nponuknosenne [IHK Bupyca B kietke
B)cunres BUpycHBIX OeKOB
I")BcrpanBanue /IHK Bupyca B IHK knerku-xo3svHa
J)dopmupoBanue HOBBIX BUPYCOB

BN\e8.
BbiGepuTe TpU BepHBIX OTBETA U3 IIECTH.
B1.ButamMuHbl HEOOXOIMMBI JIs1 OpraHU3Ma 4ejloBeka, MOTOMY YTO OHU
1)ydacTBy10T B 00pa3zoBaHUH (PEpMEHTOB
2)MOTYT OBITh COCTaBHOM YacThiO ()EPMEHTOB
3)ciry’kaT OCHOBHBIM UCTOYHUKOM SHEPTUH
4)perynupyroT 0OMEHHBIE TPOLECCHI
5)SBIAIOTCS CTPOUTENBHBIM MaTEPHAIIOM ISl OpraHUu3Ma
6)SBISIFOTCS XpAaHUTEISIMU HACJIeICTBEHHON MH(OpMAITIH.

YacTpNe3( 13 6aas10B).
CNe9.
KakoBbI OTJIMYMS )KUBBIX OPTrAaHU3MOB OT TEJI HEXKHUBOW MTPUPOIbI?
Nel0
JaTp onpeneneHue NUTOIOTHH.
BNe2
YacreNel(90aas10B).
ANel.



O enuHCTBE OPraHMYECKOTO MHUPA CBUACTEILCTBYET:
1).xpyroBopot BeuiecTB 2).KJIETOYHOE CTPOEHUE OPraHU3MOB
3).B3aUMOCBSI3b OpraHU3Ma U Cpebl
ANe2,
Kakyro QyHKIHIO BBITOJIHAIOT OEJIKH, YCKOPSAIOIINE XUMUYECKUE PEAKIIUU B KIIeTKe?
1).ropMmoHaNbHYI0  2)CHUTHAIBHYIO 3).()epMEHTATHBHYIO
ANe3,
Bupycsl MOTYT )KUTh TOIBKO:
1)B KJI€TKax IPYrux OpraHu3MoB 2) camH 1o cede 3) B BojE
ANe4,
['ne, B pactenusix obpasyercst porocunres?
1)B cTebne 2)B HUCThAX 3)B MBETKaX 4)B IUI0/IAX.
ANeS,
Kem 0bL1 co3/1aH MUKPOCKOTT?
1)MenpeneeBsiM 2) [lIBannom 3) P.I'ykom
ANe6.
Yro Takoe Meio3?
1).nenenue KJIeTKU 2)IeJIeHUE MOJIOBBIX KIETOK
3)aeneHue cCOMaTHYECKUX KIETOK
YacTpNe2(10 6a10B).

Bbi0epuTe TpU BepHBIX 0TBETA U3 LIECTH.
BNe7.
Kakue QpyHKuMM BBIIOTHSET B KJIETKE BoAa?
l)cTtpoutenbHyto  2)pacTBOpUTENs — 3)KaTaTUTHUECKYIO
4)3anacamlyo  5)TpaHCHOPTHYIO O)IPUIACT KIETKE YIPYTroCTh
BN\e8.

Pacrenus, kak u rpuosI,

1)siBisitoTes aBTOTpOoPamu

2)cnocoOHBl K HEOTPAaHUYEHHOMY POCTY

3)3amacaroT UCKIIOYUTENIBHO KpaxMmal

4)UMEIOT XJIOPOILIACTHI

5)BenyT MpUKPEIUICHHBIN 00pa3 )KU3HU

6) criocoOHBI K OecrosiomMy, MOJIOBOMY U BEr€TaTUBHOMY Pa3MHOXKEHUIO.

YactpNe3( 13 6ass10B).

CNe9.
Ilepeuncnnure OpraHUYECKHE BEIECTBA BXOJSAIINE B KIETKY.
CN\el0.
HazoBute npusHaku )kMBOro opranusma( He MeHee 5).
OtBeTbI
Bapuant Nel Bapuant Ne2
Ne Bompoca Otser Ne Bompoca OtBet
1 3 1 2
2 2 2 3
3 1 3 1
4 4 4 2
5 2 5 3
6 3 6 2
7 A I',B,b,J 7 2.5,6
8 1.2.4 8 2.5,6
9 JBIXaHue, pocT, ooMeH | 9 OeIKH, KUPHI,




BEIIIECTB, YTIIEBO/IBI,
pa3sMHOXKCHUE, BUTAMHHBI.
BBIJICTICHHE
10 HayKa O KJIETKE 10 JIbIXaHUE, POCT,
0OMEH BEIIIECTB,
pa3MHOXCHHE,
BBIJICTICHHE
KPUTEPUU OLIEHOK

Yactp A - o1leHUBaeTCs KaX bl TPaBUIIBLHBIN OTBET-9 OAJIIOB.
Yacte B -onieHnBaeTcst Kaxkaplil npaBHiIbHBINA 0TBET-10 6amios.
Yacte C-onieHMBaeTCs KayKbli MPaBWIbHBIN O0TBeT-12 0asios.

Orenka

Kpurepuu onenku

2»

Brinonneno meHe
70% 3agaHus

Hab6pano menee 50
0aoB

«3»

Brimonaeno70-
80% 3amanus

Habpano 54-60
OaioB

«“»

Brimosaeno &0-

Ha6pano 64-80

90%3aganus Oaiu10B
«5» BerimonHeHo Habpano 6oiee 86-95
ooitee 90% Oaiu10B

3aJaHus




5. BOITPOCHI JJIS1 ITIOJAI'OTOBKH K kommiekcaomy 3AYETY
( OmoJiorusn)

1 buonorus, kak Hayka. (3HaueHHE OMOJIOTUN, UCTOPHSI OMOJIOTHUH, KAaK HAYKH, Pa3/Ieibl
Oouosiorun ). MeTopl U3y4eHHUs] OMOJIOTHH.

2 OCHOBHBIE CBOMCTBA KUBOTO ( C IPUMEPAMH ).
3 YpoBHU OpraHU3aiH KU3HU ( C IPUMEPAMU).

4 Xumuueckui coctaB KiieTku. Heopranmueckue coeIMHEHUS KJIETKU: BOJIa, MUHEPAJIbHbBIE
BEIIIECTBA .

5 Xumuueckui coctaB kiaeTkd. OpraHuyeckre COeAMHEHUS KIETKU: YIJIEBObL, JIUITUABI .
6 Xumuueckuii coctaB KiaeTkn. Oprannyeckue coeuHenus kietku: benku. CtpoeHne 6emKoB.
OyHKIIH OEIKOB.

7 XapakTtepucTuka HyKIenHOBbIX KucnoT. Xapakrepuctuka JJHK. Xapakrepuctuka PHK. Bunbl
PHK wux dynxmmm.

8 Ctpykrypa u ¢pyHkuuu kinetku. Kierounas reopus. [onoxxenns. 3HaueHue.
9 OpraHouibl KJIETKH, UX CTPOCHUE U (PYHKIIUH.

10 Ctpoenue sapa. XpoMoCcOMHBINH Habop kieTku. Poib sapa (MexaHusm nepenadyu
HaCJIEJACTBEHHON HH(POPMALIHH).

11 IlpoxapuoThl U 3yKapuoThl (CTpoeHHE poKapuoT). CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK
JYKapuoT (pacTeHuii, rpudOB, )KUBOTHBIX).

12 Heknetounslie opMsel xku3HU: Bupychl. bakrepuodaru (MexaHusM pa3BUTHSA).

13 ITonsiTHe 06 0OMeHe BelecTB: kaTrabonu3M u anabom3M (Bce CHHOHUMBI, CpaBHUTEIbHAS
XapaKTePUCTHUKA, B3aUMOCBSI3b)

14 Duepreruueckuit oomeH B kietke. Cunte3 AT® (Bce 3Tanbl IbIXaHUsA).

15 Tuns! nutanust opraHu3MoB. [InacTuueckuit oOMeH. XeMOCHHTES.

16 ®orocunres. Pa3pl porocunresa. buonoruueckoe 3HaueHrne (OTOCUHTESA.
17. buocuHTe3 GEIKOB.

18. Jlenenue ximetku. JKu3HeHHBIN UKII KIeTKU. Pa3bl MUTO3a. broornueckoe 3HadeHne
MHTO3Q.

19 Jleneuune xietku. JKU3HEHHBIN MUK KiIeTKU. Da3kbl Meiio3a. bromornueckoe 3HadueHue
Meiio3a.

20 CnepmaroreHes u oBoreHe3 (ooreHes)- rameroreHes. CTpoeHUE TOJIOBBIX KJIETOK.
21 OmmonoTBOpeHue. brnonornueckoe 3Ha4eHUE OIUIOA0TBOPEHUS.

22 Pa3MHOX€eHHE )KUBBIX OpraHU3MOB. becnosioe pasMHOXKEHHE.
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23 Pa3MHOKEHHUE )KUBBIX OPraHu3MoOB. [1o10BO€ pa3MHOKEHHE.

24 UunuBuayaabHOE pa3BuThe opraHnu3MoB. OHToreHes. Jpooienue 3urorel. OOpazoBaHue
TPEX 3apOJIbIILIEBBIX CIIOEB U OPTaHOTE€HES.

25 UnauBuayanbHOE pa3BUTHE OpraHu3MoB. [locTaMOprOHanbHbBIN IEPUO.

26 I'eneruka kak Hayka. [Ipeqmer reneTuku. MeToabl TeHETUKU. 3a]1a4l COBPEMEHHOMN
reHeTUKU. TepMHUHOJIOrUs U CUMBOJIMKA.

27 MonorubpuaHoe ckpentuBanue. [lepBorit u BTopoi 3akoHsl Mennens (IloaHoCThIO 0 UeM 1
KaK 3By4arT 3aKOHbI, C IPUMEpaMHU 3a/1a4 Ha JJOCKE).

28 lurnbpuaHoe ckpemuBanue. Tperuit 3akon Mennens (IlonHoCTbIO 0 YeM U Kak 3Bydar
3aKOHBI, C IPUMEPAMHU 3a/1a4 Ha JIOCKeE).

29 I'eneTrka nosna (4TO TaKOe MOII). XPOMOCOMHOE OIIPEIeNICHHE 110J1a. X POMOCOMHAs TEOPHSI
HacsieacTBeHHocTH (Teopust T. Moprana). HacnenoBanue, clienieHHoe ¢ 110JIoM (¢ IpuMepamMu

3a/1a4 Ha JIOCKE).

30 'eneTnka 1 MeTUIIMHA: METO/IbI U3YyUYCHHUS HACIICACTBEHHOCTH YelIOBEKa (TOJIBKO T€ METOIHI,
KOTOpBIE ITPUM. B FEHETHUKE YeJIoBeKa- 0osee noAapoodHo. X 3HaueHue).

31 M3menunBoCTh. Bubl N3MEHYMBOCTH.

32 I'eHeTHKa NOIMYJISILIAMN.

33 Cenexius Kak HayKa. DTanbl celleKIMU. LIeHTpbl MpOoUCX0KAEHHS KYJIbTYPHBIX PACTEHUH.
34 Cenekiust Kak HayKa . MeTO/IbI CENEKITNH.

35 Hogelimue MeTobl CENIEKIMU: KJIETOUHas U TeHHas nHxeHepus (buorexnonorus). ¥Ycenexu
CEJICKLIHH.

36 Pa3BuTue 3BONMIOIMOHHBIX uAeH. [Ipeanockiku 3BOIONMOHN3MA. DBOMIOIMOHHAs Teopust K.
b. Jlamapka.

37 OcHOBHbIE IPUHIUIIBI ABOIIOLIMOHHON Teopuu Y. [lapBuHa.

38 JlokazarenbCcTBa €AMHCTBA TPOUCXOKICHUS OPTaHMYECKOTO MUPA.

39 IonsTre o BUAOOOpa3oBanue u Buae. Kpurepun Buga. Mexanusm BUA000pa30BaHUS.
40 MyTanuoHHas U3MEHYMBOCTH (BHIBI, TOCIeACTBY ). KoMOMHAaTHBHAS H3MEHYHUBOCTb.
41 EctectBeHHbIil 0TO0p. POPMBI €CTECTBEHHOTO 0TOOPA.

42 Buas mzonsuun. Onpezenenne u3oisnun. [ eorpaduueckast u3onsmus. buomorndeckas
u3ossinust. ['eneTnyeckas (penpoayKTUBHAS ) U3OJISIIHS.

43 Tlporpecc u perpecc B 3Bomtonuu. Apomopdo3. Mnnoananrarus. OOmias 1ereneparus.



44 TlpucnocobmeHHocTh. [TokpoBUTENBCTBEHHAS OKpacka. MackupoBKa. MUMUKpHS.
[Tpenynpexnaromas okpacka.

45 Bo3HukHOBeHME kU3HU Ha 3emie. Kpeanronusm. ['unoresa camonpon3BoIbHOTO
3apoxkIeHus Ku3HU. ['unoresa crannoHapHoro coctosiHus. ['unoresa nancnepmuu. I'unoresa
OMOXMMHYECKOH IBOJIOLUU. [ 'unore3a abuoreHHoro 3aposkKAeHUS )KU3HH.

46 DTanbl XUMUYECKOU IBOJIIOIMU. DTaIl MPEAOUOIOTHYECKON IBOIIOIUHU. bronornyeckuii stamn
sBoonu. Victopust pa3BuTHs ku3HH Ha 3emiie. ['unore3a O6MOXUMUYECKON IBOJOLIUU.

47 OCHOBHBIC ATaIbl PA3BUTHUS KU3HHA Ha 3eMiie ( TECOXPOHOJIOTHA).

48 Tlpoucxoxaenue yenoBeka: Cucremarnueckoe nojioxxkenne Homo Sapiens. [lokazarenbcTBa
MIPOUCXOKICHHS YETIOBEKA OT )KMBOTHBIX. OTJIMUKS Y€IOBEKa OT )KUBOTHBIX.

49 OmnpeneneHue aHTPOIOTEHE3a. JTaIlbl AHTPOIIOTEHE3a.

50 buonorudeckue (GakTopsl 3BOONMH YenoBeka. ConuanbHble (PaKTOPhI IBOTIONNH YETIOBEKA.
Posnp Ononornueckux U conuanbHbIX (PaKTOpPOB B aHTPOIOT€HEE.

51 YenoBeueckue pacsl. OnacHOCTh pacusma.

52 TIpenMeT SKOJIOTUU: ONpe/IelICHHE, TSI 1 3a]1auu.
53 Dkonorudeckue (HaKTOPHI Cpebl: A0MOTHICCKUE, ONOTHYECKHUE U AaHTPOIIOT CHHBIE

54 BzaumogpeiicTBue nomyssiiuii pa3ubix BugoB: Konkypennus. XuuHuuecto. [lapazutuzm.
CuMOHOTHYECKUE CBA3H OPraHU3MOB.

55 CoobmiecTBo, 9KOCHUCTEMA, OMOTEOIICHO3.

56 KpyroBopor BemiecTB B 6rochepe.

57 Uenu nutaHusl.

58 Ctpykrypa arpoiieHo3a. CpaBHUTEIbHAS XapaKTePUCTUKA OMOTEOIIeHO3a 1 arpoIieHo3a.

59 Bbuocdepa. Ctpykrypa 6uochepsl. Kocnoe BemiectBo 6nocdepsl. XKuoe BemecTBo
6unochepsl. yHKIIMU KUBOTO BELLIECTBA.

60 Yuenue B.U. Bepnaackoro o 6uochepe. ['youtenpHoe BIUSIHUE 1€ITETHHOCTH YeJIOBEKa HA
ouocoepy.



8. BOITPOCHI JJIA MIOAT'OTOBKH K xoMILIeKCHOMY
ZAYETY (xumMusn)

1. I[lepuoanveckuii 3aKOH U MEPUOJUYECKAST CUCTEMA XUMHUYECKUX 3JIEMEHTOB
JI..MeHnnieneeBa B CBETE TCOPUM CTPOCHUS aTOMa. 3HAYCHHUE MEPUOIUYECKOTO
3aKOHa ISl Pa3BUTHS HAYKU U JHUAIEKTUKO-MATEPUATUCTUYECKOTO MOHUMAHUS
MIPUPOIBI.

2. MetaH, CTpoeHHE U CBOICTBA, IPUMEHEHHUE.

3. OCHOBHBIC TTOJIOKECHHUS TCOPUU XUMHYECKOTO CTPOCHHS OPTaHHMYECKUX BEIICCTB
A. M. bytnepoBa. XuMHYE€CKO€ CTPOCHHE KaK MOPSAOK COCAUHECHHUS U B3aUMHOTO
BJIMSIHUSI aTOMOB B MOJIEKYJIAX.

4.I'1r0K03a, €€ CTpOCHHUE, CBOMCTBA, IPUMEHEHHUE B IMUIIEBOM MPOMBINIJICHHOCTH,
OMoJIOrM4ecKast poJib.

5.Bubl XUMUYECKOM CBSI3U B HEOPTaHUYECKUX COCTUHECHUSIX.

6. ATbIeTHIbI, X CTPOCHUE U CBOMCTBA.

7. CpaBHEHHE CBOMCTB OKCHUJOB M THIPOKCUJIOB XUMHUYECKHX diemMeHToB III
MeproJa MEPUOJNIECKON CUCTEMBI.

8. DTuieH, ero cTpoeHue, CBOMCTBA, MOJyYCHUE U IPUMECHECHUE.

9. Comu, knaccudukanus, CBOMMCTBA, [Ipumenenue coJie
B MUIIEBON MPOMBIIIJICHHOCTH.
10. Hedrs, ee COCTaB, OCHOBHBIE CITIOCOOBI nepepador

ku. PazButne HedrenepepabdbarpiBaronieit 1 HePTEXUMUUECKONU MPOMBIILIEHHOCTH.
11. Knaccudukanus XuMAYECKUX PEAKIIUN B HEOPTaHUYECKON XUMHUH.

12. TlpenenbHbIE OTHOOCHOBHBIE KapOOHOBBIE KHCIOTHI, UX CTPOCHHE, CBOWCTBA,
npuMeHeHue. [ [pumMenenne yKCyCHOM KACIOThI B TUIIEBOM ITPOMBIIILIEHHOCTH.
13.00patuMOCTh XUMUYECKUX peaKui. XUMUYECKOE PABHOBECHE, YCIOBHUS €0
CMEIICHUS.

14. XKupbl, uX CTpOEHUE U CBOMCTBA, CIOCOOBI TEXHUUECKOHN nepepadoTku. Kupbl
B [HILIEBON MPOMBILIIIEHHOCTH.

15.CKOpOCTh XUMHUUYECKUX PEAKIUI. Y CI0BUS, BIUSIONINE HA CKOPOCTh PEAKIIU B
TOMOTE€HHOW U TETEPOr€HHOM CpeJie.

16.AHWINH, CTPOEHUE U CBOICTBA.

17. Annotponusi HEOPraHMYECKUX BEIIECTB HA TPUMEPE yIiIepoaa U KUCIOpO/Ia.
18. Kayuyku, ux crpoenue u cBoiicta. HarypanbHblii Kaydyk.

19. CpaBHuTenbHAs XapaKTEPUCTHUKA OKHUCIUTEIBHBIX U BOCCTAHOBUTEIHHBIX
CBOWCTB HEMETAJLIOB.

20.Knaccudukanus BomokoH. [IpupoaHbie BOJIOKHA.

21.06mas xapakrepuctuka 3meMeHToB VII rpymb T1aBHON TTOATPYIIIIHL.
22.beH3051 Kak MpeACTaBUTENb apOMaTUYECKHUX YTIJIEBOAOPOJOB, €ro CTPOCHHE,
CBOICTBA, NIOJyYEHHE U IPUMEHEHUE.

23.I'eneTnueckas CBA3b MEXIY KJIACCAMU HEOPraHUYECKUX COECIMHEHU.
24.00mas  XapaKTepUCTUKa BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN, WX COCTaB,
CTPOEHHUE U CBOMCTBA; PEaKLIUH, JEKAINE B OCHOBE MOJyUYEHHUS.



25. Kanbiuit, ctpoeHue, CBOMCTBa, MPUMEHEHHE.

26. M3oMepust opraHU4eCKUX COCTUHEHUH, €€ BUJIBI.

27. Oxcunwl. Knaccudukanms u cBoiicTBa.

28. IlpenenbHble OJIHOATOMHBIE CIUPTHI, UX CTPOCHUE, CBOMCTBA U MPUMEHEHUE.
Hcnonp3oBaHue 3TaHOa B MUILEBOM MPOMBIITUIEHHOCTH.

29. O0mmas xapakTepruCcTHKa METAJUIOB: (PU3NYECKUE U XUMUIECKHE CBONCTBA.

30. AMHMHOKHUCJIOTBI, UX CTPOCHHUE, CBOMCTBA, OMOJIOrUYECKas POJIb U IPUMECHCHUE.
Oco0EeHHOCTH UCTIOJI30BaHUS B TTUIIEBOM MPOMBIIICHHOCTH.

31.Heopranndeckue KUCIOTHI, MX KJIaCCU(pUKAIUs, CTPOCHHE U CBOMCTBA.

32. Kpaxmai, cTpoeHHe W CBOMCTBA, MIPUMEHEHHUE B MHIIEBOW MPOMBINIIICHHOCTH.
33. ATIOMHHHUH, CTpOEHUE, CBOICTBA, npuMeHerne. OcoOeHHOCTH
WCITOJIb30BAHUS ATFOMHUHUEBOM TIOCY/IbI M YITAKOBKU MPU KYyJWHAPHOU 00paboTKe
MPOTYKTOB.

34 I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU OPTaHUYECKUX COEAMHEHUN.

35. Heopranuueckue oCHOBaHUS, MX KJlacCU(PUKaIMs U CBOMCTBA.

36. benku, cocraB, cBoiictBa. buonormdyeckoe  3Hauenwme. Ilporieccsl,
MIPOUCXOISIIINE MTPU KYJIMHAPHON 00pabOTKE MPOIYKTOB, COIEPKAIINX OCIIOK.

37. O61as xapakTepuCTHKa AIEMEHTOB | TpyIIibl IJIaBHOM HOATPYIIIBI.

38. AueTuieH, CTpoeHHe, CBOWCTBA, IPUMEHEHHE.

39. DnekTpous.

40. O6m1as xapakTepuCTUKa aMMHOB, CTPOCHHE U CBOMCTBA.

41. Peakiiuu MOHHOTO OOMeHa. Y CIIOBUSI UX HEOOPATUMOCTH.

42. JlueHoBbIe  YTJIEBOJOPOJbI, WX CTPOCHHUE, CBOWCTBA, TMOJy4YEHUE U
MPaKTUYECKOE TPUMEHECHHUE.

43. XuMnueckass M DJIEKTPOXMUMHUYECKAS KOPPO3US METAIUIOB. YCIOBHS, NPH
KOTOPBIX MPOUCXOUT KOPPO3USI, MEPHI 3aIUTHI METAJVIOB U CILIAaBOB OT KOPPO3UH.
44. [Muknonapadguuel, obdmas GopMmyna U xumuyeckoe crtpoeHue. CBoiicTBa u
HaxO0XJICHUE B MPUPOJIC, MPAKTUUECKOE 3HAUCHUE.

45. XKenes3o: MOJI0KEHUE B MEPUOIUUECKON CUCTEME XUMUYECKuX demMeHToB [[. U.
MeHneneeBa, CTPOGHHE aTOMa, BO3MOXKHBIE CTENEHU OKHUCIICHUS, (U3UUYECKUE
CBOMCTBA, B3aWMOJICUCTBUE C KHUCJIOPOJOM, TaJIOTEHAMH, PACTBOpaMU KHUCIOT U
cousier. CrimaBbl XKene3a

46. [lemutrono3a, cocTaB MOJICKYJ, (GU3WYECKHE ¥ XHWMHYECKHE CBOWCTBA,
MIPUMEHEHHUE.

47.CUHTETHYECKUE KaydyKH, OTKPBITHE, CBOMCTBA U MPUMEHEHUE.
48.0OKuCINTENbHO-BOCCTAHOBUTENbHBIE pPEAKIMU (Ha MpUMEPE B3aUMOJEHUCTBHS
ATIOMUHUSL C OKCHUJAMU HEKOTOPBIX METAJUIOB, KOHIEHTPUPOBAHHOW CEpHOMU
KHUCJIOTBI C MEJIbIO).

49. XapakTepuCcTUKa XUMHUYECKOTO SJIEMEHTA MO TIOJOKCHHUIO B MEPUOANYCCKON
CUCTEME.

50. ITonuaTHieH, moidy4yeHrue, CBOMCTBA U MPUMEHEHUE ISl U3TOTOBJICHUS Taphl
MpU yHaKOBKE MHUILEBBIX MTPOTYKTOB.

51. O6mas xapakTeprucTHKa HEMETAUIOB: (PU3NYECKUE U XUMUYECKHE CBONCTBA.
52 Knaccuduxaiuss XaMUYeCKUX PEaKIuil B OPTaHUYECKON XUMHH.



53. CrunaBel. Micnionib30BaHKE CIUIABOB B MUIIEBOM MPOMBIIIJIEHHOCTH.

54. Kimaccudukaiys BoJIOKOH. XMMUYECKHUE BOJIOKHA.

55. JKecTkocTh BOJIBI M CIIOCOOBI €€ yCcTpaHeHHs. BiusHHE KECTKOW BOJBI Ha
MPOIIECC TPUTOTOBIICHUS IPOTYKTOB.

56.YraeBoapl, 0Ommas  XapakTepUCTHKA,  Kiaccudukamus.  Baxueimue
MPEACTABUTENH YIJIEBOJAOB U UX PUMEHEHHUE.

S7.JlucnepcHple CHUCTEMBI: COCTaB, Kiaccudukamus, cBoWcTBa. JlucrepcHbie
CUCTEMBbI B MMUIIEBOI MTPOMBIIIJIEHHOCTH.

58.IlpenenpHble MHOIOATOMHBIE CIIUPTHI, UX CTPOCHHE, CBOMCTBA U PUMEHEHUE.
59.PacTBOpHI: OIpeJICJICHHUE, KJIacCH(UKAITHS. CnocoObl  BBIPAKCHHS
KOHIICHTpAaIuu. PacTBOpHI B MUILIEBOM MPOMBIIIIIEHHOCTH

60.CnoxHuble 3pHUphI, COCTaB, CTPOCHUE cBoicTBA. CIIOKHBIC 3(PUPHI B IMHUIICBON
MPOMBIIILIEHHOCTH.
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3.buonorus [Maceunuk B.B., Kamenckuit A.A., PyoroB A.M. u npyrue; moj peaaxkiuen
[Taceunuka B.B. 10 Axkumoneproe obmectBo "M3narensctBo "IIpocsenienne” AKIIMOHEPHOE
obmectBo "U3narenscTBo "[IpocBemenne” Yriy 6mennoe ooyuenue Ot 20 mas 2020 roma N
254 Jlo 31 aBrycra 2023 rona

JlonoTHUTEIbHASI JIUTEpPaTypa:

1. IIpuHIMIBI ¥ METOABl OMOXUMHUHM U MOJEKYJsIpHOW Omomorum / O. DiitkeH, A. P.
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BepxomenneBa. — OpenOypr : OpenOyprckuii rocynapctBeHHbi yausepeurter, 9bC ACB,
2023. — 146 c. — Texkct : anekrponHblid // Lludposoit obpazoBarenbHbIll pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/30101.html — Pexwum mocryna: mis
asropusup. [lons3oBarenen

5. O6mas 6uonorust U MuKpoOuosorus : yueonoe mocodue / A. 1O. Ilpocexos, JI. C.
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HopMaTuBHBI€ aKTbI:

1. I'paxxnanckuit konexc Poccuiickoit deneparyu: yacts 3 // Cobp. 3aKOHOAATENBCTBA
Poc. ®eneparuu. — 2001. — Ne 49, — Cr. 4552.

2.®enepanbHblit 3ak0oH 0T 29.12.2012 Ne273-03 «0O6 obpazoBanuu B Poccuiickoit
Oenepannny. [Ipukaz MunoOpuayku Poccum ot 17.05.2012 Ne 413 «OO6 yTBepkaeHUN
(enepaabHOro rocyAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAapTa CPEAHEro (TIOJIHOT0) O0IIero
obpaszoBanus». Ilpukaz Mwunobpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHUH



n3meHeHut B Ilpuka3 MunmCcTepcTBa 00pa3oBanus W Hayku Poccuiickonr deaepanuu OT
17.05.2012 Ne 413 “O6 ytBepxkacHunu (eaepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIIbHOTO
CTaHaapTa cpenHero (momHoro) oobmero oOpazoBanus™». Ilucemo JlemapramenTa
rOCyJapCTBEHHOM IMOJUTHKU B cdepe moaAroToBku padounx kaapos u AIIO MunoOGpHayku
Poccun ot 17.03.2015 Ne 06-259 «PexoMeHnmanuu mo OpraHu3alvu IMOJYyYEHHUSI CPEIHETO
obmiero o0Opa3oBaHUST B TIpeleIax OCBOCHHS 00Opa3oBaTENbHBIX MPOTPAMM CPETHETO
mpod)eCCHOHAIBHOTO 00pa30oBaHus Ha 0a3e OCHOBHOTO OOIIEro oO0pa3oBaHUS C YYETOM
TpeboBaHUil (henepaabHBIX TOCYIaPCTBEHHBIX 00Pa30BAaTEIbHBIX CTAHAAPTOB U IMOTyYaeMOM
npodeccuu WM CHeralbHOCTH CPEeIHEro MPo(ecCHOHATBFHOT0 00pa30BaHUY.
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3. www.auditorium.ru /6ubnuotexa HHCTUTYTa «OTKPBITOE 0OILIECTBOY/

4. www. interneturok. ru («Buaeoypoku o mpeamMeram mKOJIbHOW TPOTPaMMBD ).

5. www.alhimikov.net (O6pa3oBaTeNbHbII CANT AJIS NIKOJIBHUKOB).

6. www. biology. asvu. ru (Bcs 6uonorusi. CoBpeMeHHasi OMOJIOTHSI, CTaTbH, HOBOCTH,
OuOIIMOTEKA).

B nmanHOM pasnene MpUBOAMTCS MEPEYCHb OCHOBHOHM JIMTEPATYPHI, TOMOJHUTEIHLHON
JUTEpaTyphl, MEpPeYeHb HOPMATHBHBIX AKTOB, CIIPABOYHBIX HW3JAaHHW, a TaK)Ke WHTECPHET-
UCTOYHUKOB. CIIHCOK JINTEpaTypbl HEOOXOMMO O()OPMIISITH COTJIACHO TPEOOBAHUSIM.



