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1. MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma yuebHOrO npenmera «buonorus» pazpaboraHa Ha OCHOBE:!

(denepanbHOro TrocyJapCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa CPEAHEro OOIIero
obpazoBanus (naiee — PI'OC COO);

MPUMEPHOM OCHOBHOM 00pa3oBaTENIbHON MPOTrpamMMbl CPEIHETr0 OO0IIero oOpa3oBaHUS
(manee — ITOOIT COO);
beneparbHOro rOCyAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHIapTa CPETHETO
npodeccuonansuoro obpazosanus (naiee — I'OC CIIO) 18.01.28 Onepatop-
HeTenepepaboOTKH,

npuMepHOM paboueid mporpamMmbl  00IE00pa30BATENbHON YYEOHONW AMCIMIUIMHBI
«buonorus»» MO  €CTECTBEHHO-HAyyHOMY  mpoduito (I MpodecCHOHANbHBIX
o0pa3oBaTelIbHbIX OpraHU3alHil);
ydyebHoro 1iana o npodeccuu 18.01.28 Oneparop-nedrenepepadoTky,
paboueii mporpammsl Bocniutanusd 1o npodeccun 18.01.28 Onepatop HedTenepepaOOTKH.

[Iporpamma yueOHOro mnpeamera «buonorus» paspaboTaHa B COOTBETCTBUU C
Konnenmuen MPETO/IaBaHUS 00111€00pa30BaTEIbHBIX JTUCIUIIINH c y4eTOM
npo(eCcCUOHANBHON  HANpaBJIEHHOCTH  NPOrpaMM  CPEIHEro  Mpo(ecCHOHAIBHOIO
o0pa3oBaHMs, peaqu3yeMbIX Ha 0a3e OCHOBHOrO oOHiero oOpa3oBaHMs, YTBEPKIECHHOM
pacnopsbkeHneM Munucrepcera npocseueHusa Poccuiickonn @enepamuum ot 30.04.2021 Ne P-
98, Ha ocHOBaHMM NHUChbMa JlemapTaMeHTa rocyJapCTBEHHON MOJUTHKU B cepe CpenHero
npodeccuoHanpHOro 00pa3oBaHUsl U NpodecCHoHaIbHOro oOydeHuss MuHHCTEpCTBa
npocsemeHus Poccuiickoit @enepannu ot 30.08.2021 Ne 05-1136 «O HanpaBieHUH METOAUK
MPETOIaBAHUS .

Copepxxanue paboueli mporpaMMsl 1o npeameTty «buosorus» pa3padoTaHO Ha OCHOBE:

CUHXpOHU3ammKu oOpaszoBarenbHbIX pe3yidbraroB DPI'OC  COO  (IMYHOCTHBIX,
npeaMmeTHblx, metanpeaMetrHoix) u ®I'OC CIIO (OK, IIK) ¢ yderoM mnpoduibHOR
HampaBieHHocTh mnpodeccun 18.01.28 Omnepatop Hedrenepepabotku. HWMuHTerpanuu u
IPEEMCTBEHHOCTH CoJiepKaHusl 1o TnpenMery «buosnorus» u coaepxaHusi y4eOHBIX
JUCUUIUINH, podeccuoHanbHbix Moayseit ®I'OC CIIO.

1.1. MecTto yueOHOro mnpeaMeTa B CTPYKType OCHOBHOH 00pa30oBaTebLHOI
MPorpamMMabi:

VYuebnsiii mpeamet «buonorusy uzydaercs B 0011e00pa3oBaTeIbHOM ITUKIIE OCHOBHOM
00pasoBarenbHON MPOrpaMMbl CpeTHETo MpodeccrnoHanbHOro oopazosanus (nanee — OOIT
CIIO) no nmpodeccun 18.01.28 Oneparop-HedrenepepadboTku Ha 6a3¢ OCHOBHOTO OOIIETO
00pa3oBaHMsI C MOTYYECHUEM CPETHETO 00IIero oOpa3oBaHuUs.

Ha usyuenue npenmera «buonorus» no 18.01.28 Oneparop-uedrenepepaboTKu OTBOIUTCS
66 yaca B cOOTBETCTBUHU € y4eOHBIM Tu1aHOM 10 nipodeccun 18.01.28 Oneparop-
HedTenepepaboOTKu

B nporpamMe TeopeTHYecKHe CBEICHUSI TOTIOIHSIOTCS 1a00PaTOPHBIMH M MPAKTHUYCCKUMHU
3aHSATUSIMU B COOTBETCTBUU € y4eOHBIM I1aHOM 110 npodeccun 18.01.28 Onepatop-
HedTenepepadbotku. [IporpaMma coaepKUT TEMaTUUECKUHN TIJIaH, OTPAKAIOUIUN KOJINYECTBO
4acoB, BBIJICTIEMOE Ha M3yUYCHHE Pa3/Ie]OB M TEM B paMKax npeameTa « buomorus».
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KoHTposnp kadecTBa oOCBOEHMs mpenMera «buonorus» mnpoBoauTcs B IHpoLecce
TEKYILETO KOHTPOJISI M IPOMEKYTOYHOM aTTECTALIAH,

Texymuii KOHTPOJIb MPOBOJUTCS B MpeaeNiaX ydeOHOTO BpPEMEHH, OTBEIACHHOIO Ha
IIpEAMET, KaK TPAJULIMOHHBIMY, TAK 1 MHHOBALIMOHHBIMU METOAAMU, BKIK0Yasl KOMIIBIOTEPHOE
TECTUPOBAHUE. Pe3ysIbTaThl KOHTPOJIS YUYUTHIBAKOTCS MPH MMOJABEIEHUN UTOTOB I10 ITPEAMETY.

[IpomexyTounas arrecTarusi mpoBoauTcs B ¢hopme muddepeHIMpOBaHHOIO 3a4eTa BO
2 ceMecTpe 10 UTOraM U3y4eHUS IIPEAMETA.

1.2. Hean u 3apa4u y4eOHOI0 nmpeaMeTa

Peanmzanust nmporpammel yueOHoro mpeamera «buonorus» B ctpykrype OOIT CIIO
HaIpaBJieHa Ha JIOCTUKEHUE 1IeJIH T10:

OcBoenuto obOpazoBatenbHblx pesyiapraToB OI'OC  COO: nuynoctHhie (JIP),
meTanpeameTaeie (MP), npeameTrbie 6a3oBoro yposus (ITPO),

MOATOTOBKE 00YyYaIOIMXCsl K OCBOEHUIO OOIIUX U MPOPECCUOHATIBHBIX KOMIIETCHIUH (fanee —
OK, TIK) B cootBetrcTBUU ¢ PI'OC CIIO no npodeccun 18.01.28 Oneparop-
HedTenepepabOTKH.

B cootrserctBun ¢ IIOOII COO conep:xkanue nporpaMMbl HaIIpaBJICHO Ha JTOCTHKECHHE
CJIEIYIOLIUX 3a/a4:

- IPEOCTABICHUE KAXKIOMY OOyYaroleMycsi BO3MOKHOCTb JAOCTH)KEHUS YPOBHS
OMOJIOTUYECKUX 3HAHUM, HEOOXOAMMOTO JIJIsl JaJIbHEHIIeH yCeIIHON KU3HU B 00I1IECTBE;

- dbopMUpOBaHUE TMPEICTABICHUS O COLMAIBHBIX, KYJIbTYPHBIX U HUCTOPUYECKUX
(dakTOpax CTaHOBJICHUS OMOJIOTHH;

— dbopMupOoBaHUE YMEHHS TMPUMEHATH T[OJYYCHHBIC 3HAHUS TPU PEUICHUU
Pa3IMYHBIX 33]1a4, B TOM YHUCJIE NMPOPECCUOHANbHBIX;

— dbopMupoOBaHUE MPEJACTABICHUS O OWOJOTMM KaK YacTH OOIIeYeIIOBEUYECKOM
KYJIbTYpbI, YHUBEPCATLHOM S3bIKE HAyKH, MO3BOJISIONIEM OMKUCHIBATh M W3y4aTh peasibHbIC
IIPOLIECCHI U SIBJICHUS.

B mpouecce ocBoenuss npeamera «buonorus» y oOywarommxcs IeJleHaIlpaBiIeHHO
dbopMupyIOTCS YHUBEpCAlIbHbIE yueOHble nericTBus (nanee — YY), Bkitouas hopMUpOBaHUE
KOMITETEHLIUN B 001aCTH y4eOHO-UCCIEA0BATEIbCKON U MPOEKTHOM A TENbHOCTU, KOTOPHIE B
CBOIO oOuepelb O00EClNeurnBalOT MPEEMCTBEHHOCTh (OPMHUPOBAHUS OOUIMX KOMIIETEHUUN
®dI'OC CIIO.

@®opmupoBanue YVY/[ OpueHTHpOBAaHO Ha NPOPECCHOHATBHOE CaMOOMNpPEIEICHUE
oOyyaroumxcsi, pa3BUTHE O0a30BbIX YIPABIECHYECKUX YMEHHUHA [0 TUIAHUPOBAHUIO U
MPOEKTUPOBAHUIO CBOETO MPO(PECCHOHATBEHOTO Oy AYIIETO.

1.3. OOmasi xapakTepucTuKa y4e0HOro npeamera

[Ipenmet «buonorus» nzydaercs Ha yriryOJIeHHOM ypOBHE.

[Ipenmer «buosiorusi» uMeeT MEKAUCHUIUIMHAPHYIO CBSI3b  C  IpeAMETaMH
00111600pa30BaTEeNIHLHOTO U AUCIUIIMHAMHU oO1enpodeccruonanbHoro nukiaa OVYIL10 Xumus.
OI1.01 Nudopmarmonnsie TeXHOJIOTHU B mipodeccuoHanbHoi aesrensHoct, OIT 08 Oxpana
Tpyna.lIM.02 IlpoBeneHre KayeCTBEHHBIX W KOJWYECTBEHHBIX AHAINU30B MNPUPOJHBIX H
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IPOMBIIIJIEHHBIX MAaTEPUAIIOB C IPUMEHEHUEM XMMHUYECKUX U (PU3UKO-XUMUYECKUX METOJI0B
aHanusa.

[Ipenmer «buonorus» MMeeT MEXIUCHUIUIMHAPHYIO CBSI3b C y4YeOHOW JMCLMIUIMHOM
«O0I11IMe KOMIIETEHIMU MTPOPECCUOHANAY» OOILIEro 'yMaHUTAPHOTO U COLIMATBHO-?)KOHOMHYECKOTO
IMKJIa B dYacTh (OpMHUpOBaHHMA OOLMX KOMIICTEHIIMH B cdepe camMOoOpraHu3aliud |
CaMOYTIPaBJICHUS, KOMMYHHUKALH.

ConepxaHue npeaMeTa HalpaBlIeHO Ha JOCTWKEHUE JIMYHOCTHBIX, METalpeIMETHBIX
NpeAMETHBIX pe3yJIbTaToB 00yueHus, perinaMmeHTupoBaHHbIX OI'OC COO.

B npodunbHyro  COCTaBIAIOUIyI0 1O  MNPEAMETY  BXOOUT  NPO(EeCCHOHAIBHO
OPHEHTHPOBAHHOE COJEpXKaHUE, HE0OXoauMoe Al (POPMHUPOBaHUS y OOydYarOIIMXCsl OOIUX U
po(ecCHOHAIBHBIX KOMIIETEHIINI.

B nemsx moaroroBku oOywarommxcs K Oyayiied nmpodeccHOHATbHOM AEsITEIbHOCTU
npu u3ydeHuu yudeOHoro mpenmera «buosjorus» ocoboe BHHMaHUE YIENSAETCS HU3YUYEHUIO
HAy4YHOM KApTUHBI MHPA, HABBIKOB 3JI0POBOr0 M O€30IMAaCHOTO JJIS YEJIOBEKA U OKPY’KaIOIIEn
cpenbl o0Opa3za JKM3HHM, 3KOJOTMYECKOrO CO3HAHMS, LIEHHOCTHOTO OTHOLIEHUS K JKUBOU
IIPUPOJIE U YETIOBEKY.

B mporpamme mno mnpeamery «buosorusp», peanusyemMol NMpu HNOATOTOBKE OOyYaromMXcs IO
CIELUAIbHOCTH, NPO(QUILHO-OPUEHTUPOBAHHOE COAEPIKAHUE HAXOAMUT OTPAXEHHUE B pazjielie
1 «buronorus Kak KOMIUIEKC HAYK O YKHUBOM MHUPE».



1.4. Ilnanupyemble pe3yabTAThl OCBOECHUS Y4e0OHOI0 NMpeaMeTa

B pamkax mporpamMmbl ydeOHOTO TipeaMmera bronorust oO0y4aronuMucs OCBaWBaIOTCS
JUYHOCTHBIE, METAINIPEAMETHBIC U MMPEAMETHBIC PE3yJIbTaThl B COOTBETCTBUU C TPEOOBAHUSIMHU
®I'OC cpemnero obmero obpaszoBanms: nugHocTHBIE (JIP), merampeametnsie (MP),
npeMETHBIC 111 YIIyOJaeHHOTo ypoBHS u3ydenus ([TPO):

Koambt I[lnanupyemMble pe3yabTaThbl OCBOEHHS Y4eOHOI0 MpeAMeTa BKIKYAIOT:
pe3yJbTaToB

JInuHocTHbIE pe3yibTaThl (JIP)

JIP 05 c(hOpMUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCITUTAHUSI B COOTBETCTBUH C
00I11€4eIOBEYECKUMH LIEHHOCTSMU M HJeaJlaMU T'Pa)XaHCKOro OOIIECTBa;
TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITENIbHOM, TBOPUECKOW U OTBETCTBEHHOM
JESITEIIBHOCTH;

JIP 07 HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, ACTbMU MIIAJIIETO BO3pacTa,
B3pOCIBIMM B 00pa30BaTelIbHOM,  OOILECTBEHHO  IOJIE3HOW,  y4eOHO-
HCCIIEI0BATEIBbCKOM, MPOCKTHOM M IPYTUX BUJAX JIEATEIBHOCTH;

JIP 08 HPABCTBEHHOE CO3HAHUE U MOBEJCHHUE Ha OCHOBE YCBOCHUS OOIEYETOBEYECKIX
LEHHOCTEN
JIP 09 TOTOBHOCTb M CIIOCOOHOCTHh K 0Opa3OBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO,

Ha TMPOTSDKEHWU BCEH JKM3HM;, CO3HATEIbHOE OTHOILIEHUWE K HENpPEPbIBHOMY
00pa30BaHUI0 KaK YCJIOBHIO YCIIEHIHOH mpodeccuoHanbHOW U 00IIeCTBEHHON
JIeSITEJIbHOCTH;
JIP 11 MPUHATHE W pealn3alus [EHHOCTEH 37J0pOBOTO M 0€301acHOro 00pasa >KU3HU,
NOTpeOHOCTH B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHHUM, 3aHATHUAX CIIOPTHBHO-
037I0POBUTEIILHON JI€ATENbHOCTBIO, HENMPUITHE BPEIHBIX IMPUBBIYEK: KYpPEHMUS,
yHoTpeOJIeHHsI aJIKOT0JIsl, HAPKOTHKOB.
JIP 13 OCO3HaHHBII BbIOOp Oyaymiel mnpodeccur U BO3MOKHOCTEH pealu3alnuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K NpodecCHOHATBLHON
JESITEIbHOCTH KaK BO3MOKHOCTH Y4YacTHsl B PEILIEHUU JUYHBIX, OOLIECTBEHHbIX,
rOCyJIapCTBEHHBIX, O0IIEHAIIMOHAIIbHBIX MTPOOJIEM;
JIP14 c(hOpMUPOBAHHOCTH IKOJIOTUUECKOTO MBITIUICHHS], TOHUMAHUS BIUSHUS
COLIMAJIbHO-DKOHOMHUYECKUX  TPOLIECCOB HA  COCTOSHUE NPUPOJHOM U
COLIMATIBHOW  Cpelpl;  NMPUOOpPETEHHWE  OMbITa  JKOJIOrO-HaIpaBJIEHHOU
JESITENIBHOCTH;
JInyHOCTHBIE pe3ybTaThl IporpaMmMsel Bocnutanus (JIPBP)
3aboTsmumiics 0 3alMTe OKpY KaroIien cpeibl.

MeTtanpeamerHbie pe3yJjabTaThbl (MP)
MP 01 YMEHHME CaMOCTOSITENIBHO ONPEIENSTh LUENN ACSITEIbHOCTH U COCTABIIATh IIAHBI
NESTEIbHOCTH;  CaMOCTOSITENIbHO ~ OCYIIECTBISITh,  KOHTPOJIHUPOBATh U
KOPPEKTUPOBATh AEATEIbHOCTD; HCIOIb30BaTh BCE BO3MOXHBIE PECYpPCHl AJIs
JOCTHKEHHUSI TIOCTAaBIIEHHBIX LelNed M pealnu3alud IUIAHOB JESTEeNIbHOCTH;
BBIOMPATh YCHEIIHbIE CTPATETMH B PA3JIMYHBIX CUTYaLIUsX;
MP 02 YMEHHUE MPOTyKTUBHO OOIIAThCS U B3aUMOJICHCTBOBATh B MTPOIECCE COBMECTHOM
NEeSTeNIbHOCTH, YYHUTHIBaTh MO3ULUU JPYIHMX YYaCTHUKOB JESTEIbHOCTH,
3 PEeKTUBHO pazpemaTb KOHQIUKTEI,
MP 03 BJIQJICHHE HaBbIKaMH  I103HABATEJIbHOW, Yy4eOHO-UCCIIEAOBATEIbCKON U
IPOEKTHON JesITeIbHOCTH, HAaBbIKAMM paspelieHust mpobieM; CIocoOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PEHICHMsI MPaKTUYECKUX

JIPBP 10.1
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Konanl
pe3yJabTaTOB

I[Inanupyemble pe3y/bTaThl 0OCBOEHHS Y4eOHOI0 NMpeIMeTa BKJIIOYAIOT:

3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHUSA

MP 04

TOTOBHOCT M  CIIOCOOHOCTH K  CaMOCTOSITENIBHOH — WH(OPMAIMOHHO-
MI03HABATEBHOM JIETEILHOCTH, BJIQJICHUE HABBIKAMH ITOJTy9YECHUS HEOOXO MO
uH(pOpMalMM U3 CJOBapell pa3HBIX THIIOB, YMEHHE OpPHUCHTHUPOBATHCS B
pa3IMYHBIX ~ WCTOYHHMKAX  WHPOpPMAIMW, KPUTUYECKH  OICHUBAaTh U
WHTEPIPETHPOBATh HHPOPMAIIHIO, MTOTYIAEMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

MP 09

BJIaJICHUC HaBbIKaMH IMO03HABaTEILHOMN pe(l)HeKCI/II/I KaK OCO3HaHUA
COBCPIIACMBIX HCfICTBPIfI U MBICIIMTCIIBHBIX IIPOLIECCOB, HUX PE3YJIbTATOB H
OCHOBaHHﬁ, rpaHull CBOCIr0 3HAHUS W HC3HAHUA, HOBBIX IIO3HABATCIbHBIX 3aJa4
1 CPCACTB X JOCTUKCHMUA.

IIpenmerHbie pe3yabTarhl 0a30Bblil (I1P0)

I1P6 01

c(OpMUPOBAHHOCTb IPEACTABICHUN 0 OMOJIOTMH KaK YaCTH MUPOBOM KYyJIbTYpBI
U MecTe OMOJIOTUU B COBPEMEHHOM IIMBUIIN3ALMH, ClIOCO0aX OMMCAaHUS SBICHUN
peabHOr0 MUpa Ha OMOJIOTUYECKOM SI3BIKE;

I1P6 02

BJIaZICHUE OCHOBOIIOJIATAIOMIMMH TOHSATUAMH W TPEACTaBICHUAMHU O IKHBOH
IpUpOAE, €€ YPOBHEBOW  OpPraHM3alMd M OBOJIOLMH;  yBEPEHHOE
N0JIb30BAaHUE OMOJIOTHUECKON TEPMHHOJIOTHEH W CHMBOJIHMKOM;,

I1P6 03

BJIAJICHUE OCHOBHBIMM METOJAMH HAYYHOI'O II03HAHHUS, HCIOJIb3yEMbIMU
npu  OUOJOTMYECKUX HCCIACAOBAHUSAX JKUBBIX OOBEKTOB U  IKOCUCTEM:
OMKCaHUEe, UW3MEpPEHHe, TMPOBEACHUE HaONIIOICHUN; BBISIBICHHE M OIEHKa
AHTPONIOT€HHBIX M3MEHEHUI B IPUPOJIE;

I1P6 04

Cq)OpMHpOBaHHOCTB YMCHI/Iﬁ O0OBACHATH PE3yJIbTaThbl OMOJIOrHYECKUX
OKCIICPUMCHTOB, PCIIATH 3JICMCHTAPHBIC OHOJOTrHYECKHUE 3aJa4u,

I1P6 05

cOPMHPOBAHHOCTh ~ COOCTBEHHOM  MO3MLIMM IO  OTHOUIEHHIO K
Ouonoruueckod  MHPOpPMAIMM, [OJy4aeMOMl M3 pa3HbIX HCTOYHUKOB, K
17100aJIbHBIM 9KOJIOTHYECKUM Ipo0IeMaM U MyTsIM UX PELIeHHUS. ;

IIpenmeTHble pe3yJbTaThl yriyoJeHHblii yposens (I1Py)

[TPy 01

cOpPMHUPOBAHHOCTh ~ CHUCTEMBI ~ 3HaHMH 00  OOmMHUX  OHUOJOTHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TCOPUSX;

[TPy 02

c(hOpMHUPOBAHHOCTh YMEHHH HCCIEAOBAaTh M aHATU3UPOBATH OHMOIOTHYECKHE
OOBEKTBI U CHUCTEMBI, OOBSCHATH  3aKOHOMEPHOCTH  OHMOJOTHYECKUX
MIPOLIECCOB H SIBJICHHI; MPOTHO3UPOBATh MOCIEACTBUS 3HAYUMBIX
OMOJIOTMYECKHUX MCCIICTOBAHUM,

ITPy 03

BJIQJICHWE YMEHHUSMHU BBIIBUTaTh THUIOTE3bl HA OCHOBE 3HAaHUNA 00
OCHOBOIIOJIATalOIIMXONOJIOTUYECKUX ~ 3aKOHOMEPHOCTAX M 3aKOHaX, O
MPOUCXOXKACHUN U CYIIHOCTH >KM3HH, TJIOOANBHBIXU3MEHEHUSX B Ouocdepe;
MIPOBEPSITH BBIIBUHYTHIE TUIIOTE3bI IKCTIEPUMEHTATLHBIMU CPEJICTBAMH,
dbopMynupys 11edb UCCIeTOBAHUS;

[TPy 04

BIAQJICHUE METOJaMH CaMOCTOSITENIbHOW ~ TIOCTAHOBKHM ~ OHMOJIOTUYECKUX
9KCIIEPUMEHTOB, ONUCAHMs, aHaJM3a M OLIEHKH JOCTOBEPHOCTH MOJIYyYEHHOTO
pe3yJIbTaTa;

[TPy 05

chOpMUPOBAHHOCTh  YOSKICHHOCTH B  HEOOXOIUMOCTH  COONIOICHUS
ATUYECKUX HOPM M OKOJOTHYECKHX TpeOOBaHWN TpU MPOBENCHUU
OMOJIOTHYECKUX MCCIICIOBAHUH.




B npomecce ocBoenuss mnpeamera «buonorus «y oOydaromuxcs I€J€HaNnpaBICHHO
dbopMupyroTCS YHUBEpCAIbHbIE yUeOHbIE NEHCTBUS, BKIItoYas (OPMUPOBAHUE KOMIIETEHITUH,
oOydaromuxcsi B 00JaCTH y4eOHO-UCCIeI0BATENbCKONW U MMPOSKTHON JEATEIbHOCTH, KOTOPhIE

B CBOIO Ouepe/lb O0ECIEeuMBaIOT MPEEMCTBEHHOCTh (OPMUPOBAHMS OOIIMX KOMIIETEHIIUH
dI10C CIIO.

Buabl ynuBepcajabHbIX Y4eOHBIX Koanl O0mme KoMIeTeHIMH
nercTBHIl OK (B coorBercTBHHE ¢ PI'OC CIIO no
oroc Coo npodeccun 18.01.28 Onepartop-
HeTenepepadboOTKU
Ilo3HaBaTe/bHBbIC YHHBEPCAIbHBIE OK 02 | OcymecTBasTh IIOUCK, aHau3 u
yueOHble AelicTBus (GopMupoBaHue MHTEPIIPETAINIO uHpopmanuu,
COOCTBEHHOI 00pa30BaTEIILHON CTpATETHH, HEOOXOAMMOM Uil  BBIMOJHEHHUS  3a]a4
co3HarenpHOe (hOpMHUpOBaHHE npodecCuoHaNbHOM NeSTENbHOCTH.
00pa3oBaTeNBLHOTO 3aIpoca) OK 04 | PaGotath B KOJUIGKTHBE H KOMaHJIE,
- BIIaJIcHUE HaBBIKAMH I103HABATEIbHOM, s heKTUBHO B3aMMOJICIICTBOBATH c
y4e0HO-HCCIIEeIOBATENBCKOH W MPOEKTHOU KOJIJIETAMH, PYKOBOJICTBOM, KIMEHTaMHU.
nesTenbHOCTH,  HaBblkamu  paspeunieHus: | OK 07 | CoxelicTBOoBaTh COXpaHEHHUIO OKpYyKarollen
npobieM; CIocOOHOCTh M TOTOBHOCTH K cpenbl, pecypcocOepexennto, 3(h(HeKTUuBHO
CaMOCTOSITETLHOMY MOUCKY METO/IOB JIEHCTBOBATH B UPE3BBIYANHBIX CUTYAIUSIX
perteHus NPaKTUYECKUX 3ajad,
MIPUMEHEHHIO pa3IMYHBIX METOJIOB
MIO3HAHUS;
- TOTOBHOCTb U  CHOCOOHOCTH K
CaMOCTOSITEIIbHOM MH(POPMAIMOHHO-
MO3HABATEIbHOM JEATeNbHOCTH, BIIaJIEHUE
HaBBIKAMHU MOy YeHHS HEOO0X0TMMOM

uHpOpMallUKd U3 CJIOBaped pas3HbIX THIIOB,
YMEHHE OpPUEHTHUPOBATHCS B PA3IUYHBIX
UCTOYHHUKAX  UHPOpMAlUH, KPUTHYECKH

OLICHUBATh 51 WHTEPIPETUPOBATH
MHPOPMAIIHIO, MOJyYaeMyl0 U3 Pa3IMUHBIX
HMCTOYHUKOB;

- yMEHHE HCITOJIh30BaTh CpencTBa
WH()OPMAMOHHBIX W KOMMYHHKAI[HOHHBIX
texHonoruit (manee - UKT) B pemenun
KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3aIMOHHBIX 337a4 C COONIOJICHUEM
TpeOoBaHU PrOHOMUKH, TEXHUKH
0e30IMacHOCTH, TUTHUCHEI,
pecypcocOepeKeHus, MPaBOBBIX u
ATUYECKUX HOPM, HOPM HH(OpPMAIIMOHHOU
0C30ITacHOCTH;

- yMEHHE ONpeNeNaTh Ha3HAaYeHHe U
GyHKITUH pa3TMYHBIX COIMAIBHBIX
WHCTUTYTOB;

- BJAQJCHUC HaBBIKAMHM I103HABATEIbHOMN
pedieKCUM KaKk OCO3HAHHSI COBEPIIAEMBIX
JEWCTBUMA U MBICIUTEIIBHBIX MPOLECCOB, UX
pE3YJIbTaTOB M OCHOBAaHWM, TPAHUIl CBOETO




3HAHHUA ¥ HE3HAHMS, HOBBIX [IO3HABATEIbHBIX
3a/1a4 ¥ CPEJICTB UX JOCTHIKCHUS.

KoMMmyHuKaTHBHBIE YHHBepcaJIbHbIE
yueOHbIe AelicTBUSA (KOJUICKTUBHAS U
WHIUBUAYAIbHAS JESTEIILHOCTD [
pelIeHus yaeOHbIX, T03HABATEIHHBIX,
UCCIIEIOBATENbCKUX, IPOCKTHBIX,
npoeCCHOHATBLHBIX 33/1a4)

- YMEHHE NMPOTyKTUBHO OOIIATHCS U
B3aMMO/ICVCTBOBATH B IIPOLECCE
COBMECTHOI1 1eATeIbHOCTH, YUUTHIBATh
MO3UIUH IPYTUX YIACTHUKOB JCSITEIHLHOCTH,
3¢ dexTUBHO paspenarh KOHGIUKTHI;

- BIIQJICHHE SI3BIKOBBIMH CPEACTBAMH -
YMEHHE SICHO, IOTUYHO U TOYHO U3JaraTh
CBOIO TOUYKY 3pEHHsI, UCTIOIb30BaTh
a/ICKBaTHBIC SI3bIKOBBIE CPEJICTBA;

OK 04

PaGotath B KOJUIEKTUBE H KOMAaHJE,
3¢ (heKTHBHO B3aUMO/ICHCTBOBATh c
KOJIJIETaMH, PYKOBOJICTBOM, KIIMEHTAMHU.

PeryisiTuBHBIE YHUBepPCAJIbHBIE YUeOHbIE
AelicTBUSA (1IeNeI0NAraHue, INIAHUPOBaHHKE,
PYKOBOJICTBO, KOHTPOJIb, KOPPEKITHS,
HOCTPOCHUE UHIUBUYaTbHON
00pa3oBaTeNbHON TPACKTOPHH)

- YMEGHHUE CAMOCTOSTEIBHO OIPEIEISTh Ien
ACATCIIbHOCTH U COCTABJIATH IIJIaHBI
AESATEIbHOCTH; CAMOCTOSTEIIBHO
OCYIIECTBIISATH, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JIESTEIBHOCTD;
UCIIOJIb30BATh BCE BOBMOYKHBIC PECYPCHI IS
JTOCTHKEHUS ITOCTaBIICHHBIX LIENeH 1
pean3anuy IIaHOB e TeIbHOCTH;
BBIOMpATh YCHEIIHBIC CTPATErnH B
PA3JIMYHBIX CUTYalUAX;

- YMEHHE CaMOCTOSTENILHO OLICHUBATh U
NPUHUMATh PELICHUS, OTIPEICIISIOIINS
CTPATETHUIO TIOBEJICHHS, C YYETOM
I'paXAaHCKUX U HPABCTBCHHBIX HCHHOCTCfI.

OK 02

OK 07

OcymiecTBIATh
UHTEPIPETAIHIO uHpOpMaIInHY,
HEOOXOTUMOM Il BBITIOJIHEHUS 33134
poeCCUOHATILHOMN JIeATEILHOCTH.

MOUCK, aHaIu3 u

CopeiicTBOBaTh COXPAHEHUIO OKPY Karolei
cpensl, pecypcocoepekeHno, 3PQPEKTUBHO
JICHCTBOBATh B YPE3BBIUANHBIX CUTYAIHSIX
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B nensax noaroroBku oOyvaronuxcs kK Oyayiiei npopecCuoHaIbHON AeSITENbHOCTU MTPU
nzyyeHuu yueoHoro npeamera OVYII.11 buosorus 3akiagpiBacTcsi OCHOBA ISt
dbopmuposanus [1K B pamkax peanuzamuu OOIT CITO mo mpodeccun 18.01.28 Omnepatop-
HedTenepepaboTKH.

Koasl HaumenoBanue IIK (B coorBeTcTBHN ¢ @T'OC CIIO) no npodeccun

IIK 18.01.28 OnepaTtop-HedrenepepaboTKu

IIpoBoANTH MOHTAK, J€MOHTAK KOHTPOJIbHO-U3MEPUTEIbHBIX NPUOOPOB U CPEACTB
aBTOMATH3AIUMN:

IIK 3.4. CocCTaBisiTh TEXHUYECKYIO TOKYMEHTAIINIO
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2. OFBEM YYEBHOI'O IIPEJIMETA U BUJIbl YYEBHOM PABOThHI

Buj yueOHoii padoThl

0O0BeM B yacax

MakcuMaJibHasi HArpy3Ka 66
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl y4eOHOT0 NpeaMera 44
OcHoBHOe coaep:kanue

BT. U..

TEOPETHYECKOE 00yUeHHe 16
MPAKTUYECKHUE 3aHITHS 28
ITpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEPKAHME 2
BT. U..

TEOPETHYECKOE 00yUeHHe 0
MPAKTUYECKHUE 3aHITUS 2
Koncyabranuun 2
JAu¢ppepeHupoBaHHBIN 3a4eT

Hroro: 66
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3. COAEP) KAHUE U TEMATUYECKOE INTAHUPOBAHUE YYEGHOI'O ITPEJMETA

BUOJIOI'UsA
Kox sm4HOCTHBIX
O0bem Kon Kon pe3yJbTaToB
HaumeHoBaHue Conep:xkanue ydyeOHOro marepuasa u Gopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbLHOIO peasuzanuu
pa3aesioB U TeM OPraHM3alUMHU AeSITeIbHOCTH 00y4aAI0INXCH yacax pe3yjabTarta pe3yabTarta NMPOrpamMMbl
orocC Coo ®IrocC C1o BOCIIMTAHMSI/HATIPABJIEHUS
BOCIIMTAHMS.
Paznen 1. buosiornsi Kak KOMIUIEKC HAYK 0 sKUBOM MHpe 6
Coaep:xxanue yueOHOro MaTepHuaJia 2
1 | Buonorus Kak KOMIUIEKCHAsI HayKa 2 1IP6 04, IIpy 02 OK 02, OK 04, OK JIPBP 10.1
CoBpeMeHHBIC HAIlpaBJICHUS B OMOJIOTHH. MP 01 07,
CBs13b OMOJIOTHU C APYTHUMH HAyKaMHU.
Henu u 3apaun 6uonoruu. [IpuzHaku >KUBBIX
OpraHU3MOB. Y POBHHU OpraHU3AINH KU3HU.
['unotessl u TeopuH, UX POJIb B
(hopMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAY4YHOW KapTHUHBI MUpa.
IIpakTuyeckue 3aHATHS ITP6 04,ITpy 02, JIP | OK 02, OK 04, OK
Ilpogpunvnoe opuenmuposannoe 3anamue 13, IIP6 ,01,JIP 05, | 07,
JIP 07, JIP 09,MP JIPBP 10.1
IIpakTnyeckoe 3ansitue Ne 1.Mcnonb3oBanne 01, MP 02, MP 03,
Pa3IMYHBIX METO/IOB MIPU U3YUEHUHU MP 04, MP 08,
OMOJOrHYecKMX 00BEKTOB. K 3.4
IIpakTuyeckoe 3ansitTue Ne 2. TexHuka 2
MHUKPOCKOIIUPOBAHHUS.
Pazpnea 2. CTpyKkTypHbIe M QYHKIHOHAIbHbIE OCHOBbI 14
JKM3HH
Conep:xxaHue yueOHOro MaTepuaJia 6 MP 03, MP 01, OK 02, OK 04, JIPBP 10.1
1 | MosnekynspHble OCHOBBI XKH3HH. 2 MP 04, MP 09Mpy OK 07
Heoprannueckue BemecTa, X 3HaYEHHUE. 02, IIpy 03, JIP 09
Opranudeckre BenecTa (YriieBopl, IIpy 02, Ilpy 03, OK 02, OK 04, JIPBP 10.1
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Koa TMYHOCTHBIX

Oo0bem Kon Kon pe3yJbTaToB
HaumenoBanue Conep:xxaHue yueOHOro MaTepuaJia u (pOpMbl B 00pa3oBaTeILHOIO | 00Pa30BATEJIBLHOIO peaju3zanuun
pa3aeyioB U TeM OpPraHu3alHu AesITeIbHOCTH 00y4YaAIOIINXCSH gacax pe3yjabTarta pe3yjabTara NMPorpamMmbl
®1oC COO ®IrocC C11o BOCIIMTAHMSI/HATIPABJICHUS
BOCIIUTAHMSI.
JIUTIA/IBI, O€IKY, HyKJIEMHOBBIE KUCIIOTHI, JIP 07, JIP 09, MP OK 07
AT®) u ux 3HaueHue. buomnoaumepsl. 02, MP 04, MP 09
Jpyrue opraHn4eckue BeIecTBa KIETKH.
Hano TexHOI0TMH B OMOJIOTHUH
2 | Huromorus, MeTOI6I IUTOJIOTUU. POb JIP 07,JIP 09, I[1P6 OK 02, OK 04, JIPBP 10.1
KJICTOYHOU TE€OPUHU B CTAHOBJICHUM 02, I1P6 03, IIpy OK 07
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI 02,1lpy 03
Mmupa. Kietku npokapuor u 3ykapuor.
OCHOBHBIE YaCTH U OPTaHOUIBI KJIETKH, UX 2
byHKIUH.
Bupychl — HekieTouHas popma KU3HH, MEPhI
Mpo(UITAKTUKHA BUPYCHBIX
3a00JIeBaHU.
3 | JKusuenesrenpHocTh KiIeTKU. [lmactrnueckuii MP 01, MP 04, MP OK 02, OK 04 JIPBP 10.1
oomen. dorocuures, 03, JIP 05, JIP 11, IIK 2.2
xeMocuHTe3. buocunres 6emnka. JIP 09, JIP 08, IIpy
DOHepreTudeckuii oOMeH. XpaHeHue, 01,
nepeaayda u
peanu3anus HacJIeCTBEHHON nH(OpMaIuu B 2
kieTke. I'eHeTnueckuit koa. I'eH,
reHoM. ['eHomuka. BiisiHue HapKOreHHbIX
BEILIECTB Ha MPOIIeCcChl B KieTke. KieTouHbli
UK naTepdasza u genenue. MuTto3 u
Meii03, X 3HAUCHHEC.
ComaTudeckye M IOJIOBEIE KIETKU
I[IpakTnyeckue 3aHATHS 8 MP 01, MP 03, OK 02, OK 04, JIP BP 10.1
MP 04, Ilpy 04, OK 07
Ilpy 02
JIP 07
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Koa TMYHOCTHBIX

Oo0bem Kon Kon pe3yJbTaToB
HaumenoBanue Conepixanue yueOHOro Mmarepuasa u Gopmsl B 00pa30BaTeIbHOTO | 00Pa30BATEIBLHOIO peanu3anuu
pa3iesioB U TeM OpraHu3alMu 1esiTeJIbHOCTH 00y4alOIINXCs yacax pe3yJjibTaTa pe3yJbTara NPOrpaMmbl
®1oC COO ®IrocC C11o BOCIIMTAHMSI/HATIPABJICHUS
BOCIIUTAHUS.
IIpakTyeckoe 3ansaTue Ne 3. V3yueHue Ki1eTok 2 ,MP 01, MP 02, OK 02, OK 04, JIPBP 10.1
pacTeHUH U KUBOTHBIX HA TOTOBBIX MP 03, MP 04, OK 07
MUKpoIpenaparax. 11P6 03
IpakTnyeckoe 3ansitue Ne 4. CpaBHeHHE 2 I1P6 04,, I1P6 03, OK 02, OK 04, JIPBP 10.1
CTPOEHUS KJIETOK PACTEHHUI U KUBOTHBIX Iipy 01, I1py 02 OK 07
IIpakTuyeckoe 3ansaTue Ne 5. M3yuenue craguit 2 Llpy 04, I1P6 03, OK 02, OK 04, JIPBP 10.1
MHUTO3a Ha FOTOBBIX MUKpOIIpenapaTax JIP 05 OK 07
IIpakTyeckoe 3ansaTHe Ne 6. I13yuenue craguit 2 11P6 04, Ilpy 04, OK 02. OK 04 JIPBP 10.1
M€i03a Ha FTOTOBBIX MUKpPONpPENaparax JIPO 5
CamocTosiTejibHbIE pa00THI 14
- Knietounast Teopusi CTpoeHHsI OpTaHU3MOB. 2
- OCHOBBI OMOXHUMHH. 2
- Bupycsl. 2
- [Ipouieccel cTapeHus U JAesIeHus] KISTKH. 2
- XapakTepucTUKa CHHTE3a OerKa. 2
- 3roToBneHue TpaHCTEHHBIX TPOAYKTOB. 2
- OOMeH 0eJIKOB, KUPOB U YTIIEBOJIOB. 2
Pazpea 3. Oprannsm 8
Coaep:xxaHue yueOHOIro MaTepuaJia 2
1 | Oco0eHHOCTH OQHOKIETOYHBIX, 2 JIP 11, JIP 08, [IP6 | OK 07, OK 04 JIPBP 10.1

KOJIOHUAJIBHBIX U1 MHOTOKJIETOYHBIX
OpraHU3MOB.

B3anmMocBsI3b TKaHeM, OPraHoB, CUCTEM
OpPraHOB KaK OCHOBA LEJIOCTHOCTH
opranu3Ma. OCHOBHBIE ITPOLIECCHI,
npoucxozsauue B opranusme. [lognepxanue
roMeocTa3a, IPUHLIUI 0OpaTHOM CBA3H.

01, ITP6 02, ITP6
05,1py 01, MP 03
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HaumenoBanue
pa3aesioB u TeM

Copaepxxanue yueOHOro Mmarepuana u Gopmbl
OpPraHU3alMH JesTeJbHOCTH 00y4aroImuXxcst

Oo0BeM

qyacax

Kon
o0pa3oBaTeIbHOTO
pe3yJjibTaTa
Proc Coo

Kon
o0pa3oBaTeIbHOIO

pe3yJabTara
®IrocC cnuo

Ko TMYHOCTHBIX
pe3yabTaToB
peaju3zanuun
NMPorpamMmbl

BOCHI/ITaHI/Iﬂ/HaHpaBJ'[eHI/Iﬂ

BOCIIMTaAHUA.

Pa3zmuoxenue oprann3zMoB. Buibl
OTUIOOTBOPEHUS Y )KUBOTHBIX.

HpaKaneCRne 3aHATHSA

IIpakTuyeckoe 3ansaTue Ne 7. Pemenue
3JIEMEHTAPHBIX 33Ja4 M0 MOJIEKYJISPHON
Ouoaoruu

IpakTnyeckoe 3ansitue Ne 8. BrisiBnienue
MIPU3HAKOB CXOJICTBA 3apOJIBIIICH YeIOBeKa U
JIPYTUX MO3BOHOYHBIX )KUBOTHBIX KaK
JI0Ka3aTeNIbCTBO UX POJCTBA

IIpakTnyeckoe 3ansitue Ne 9. Pemienue
T'CHCTUYCCKUX 3aJa4

11IP6 04, I1P6 05,
IIpy 01,1Ipy 04

Lpy 04, 1IP6 04,
1IP6 05,11py 01

1IP6 05, IIP6
04,1Ipy 01, I1Ipy 04

OK 02, OK 04

OK 02, OK 04

OK 04, OK 02

JIPBP 10.1

JIPBP 10.1

JIPBP 10.1

CamocrosiTeibHBIE Pa0OTHI

- [TosoBoe u Gecnosoe pa3MHOKEHUE.

- [TpuunHbI HapyLIEHUH B pa3BUTHH OPraHU3MOB.

- Hacnencreennas ungopmanus u nepegaya ee us
MTOKOJICHHS B IOKOJICHHE.

N[N|N |00

- HacnencTtBeHHEBIE OOJIe3HH.

Pa3znen 4.

Teopus 3BoJTIOLUHA

Coaep:xxanue yueOHOro MaTepuaJia

1 | Hayunsie B3risiast K. Jlunnes u XK.b.
Jlamapka.

OpomonronHas teopust Y. /lapsuna.
CBuzeTenbCTBa SBONIOIMY JKUBOM IPUPOIBL.
Pa3Butre nmpeacTaBieHUi O BUIE.

NIN|OIN

IIpakTHYeckHe 3aHATHA

MP 04, MP 03,
MP 01

OK 02

JIPBP 10.1

IIpakTuueckoe 3ansaTue Ne 10. CpaBHeHue H10B
110 MOP(OJIOTHUECKOMY KPUTEPUIO

MP 01, MP 02

OK 02

JIPBP 10.1
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Koa TMYHOCTHBIX

Oo0bem Kon Kon pe3yJbTaToB
HanmenoBanme Conep:xxaHue yueOHOro MaTepuaJia u (pOpMbl B 00pa3oBaTeILHOIO | 00Pa30BATEJIBLHOIO peaju3zanuun
pa3iesioB U TeM OpraHu3alMu 1esiTeJIbHOCTH 00y4alOIINXCs yacax pe3yJjibTaTa pe3yJbTara NPOrpaMmbl
®1oC COO ®IrocC C11o BOCIIMTAHMSI/HATIPABJICHUS
BOCIIUTAHUS.
IIpakTyeckoe 3ansaTue Ne 11.BrisiBienue 2 MP 03, MP 04 OK 04
MPUCTIOCOOICHUI OPraHU3MOB K BIHSHHUIO
Pa3IMYHBIX YKOJIOTUYECKUX (PaKTOPOB
Pasnen 5. Pa3zBuTHe :xu3Hu Ha 3emuie 4
Coaep:xxanue yueOHOIro MaTepHuaJia 2 IIpy 01,11py 02, OK 02 JIPBP 10.1
1 | T'unoTe3bl MPOUCXOXKIEHUS KU3HU Ha 2 Ilpy 04, 11P6 02,
3emite. OCHOBHBIE ATAIlbl ABOJIOHHU MP 01, MP 02, MP
OpPraHMYECKOT0 MHpa Ha 3eMIIe. 03,MP 04
CoBpeMeHHbIE TMPEACTaBICHUS O
MIPOUCXOKACHUHN YeJIOBEKa. DBOJIOLIMS
YyenoBeKa (aHTpOIOreHe3). J[BHKyIue CHUIIbI
aHTponoresesa. Pacel uenmoBeka, ux
MIPOUCXOXKJACHHUE U €IMHCTBO.
I[IpakTHyeckune 3aHATHSA:
IIpakTuyeckoe 3ansitue Ne 12. AHanu3 u OlleHKA MP 01, MP 03,
TUIIOTE3 TPOUCXOXKICHHUS )KU3HHU U YETIOBEKA MP04, JIP 05ITP6 OK 02, OK 04 JIPBP 10.1
02, Ilpy 03, IIpy 04
Pasnea 6. Opranu3msl 4 OKpY:Kaoas cpeaa 6
Copepxanue yuyeOHOro MmarepuaJia 4 IIpy 05, IIpy 0311py OK 02, OK 07
1 | [IpucnocoOnenust OpraHu3MOB K ACHCTBHIO 2 05, Ilpy 04, Ilpy IIK 2.2
9KOJIOTMYECKUX (aKkTOpoB. buoreoieHos. 01, Ilpy 02, JIP 09,
Okocuctema. PaznoobOpaszue axocucTeM. JIP 08 IIP6 02, JIPBP 10.1,

B3anmooTHOMIEHN TOMYJIANMN pa3HbIX
BUJIOB B 3kocucTeme. KpyroBopot BelecTs u
MTOTOK SHEPTUU B

9KOCHCTEME. Y CTOMYMBOCTD U AUHAMHUKA
skocucteM. llociencTBus BIusHUs
JESTEIbHOCTH YEJIOBEKA HA DKOCUCTEMBI.
Coxpanenne 6uopazHooOpasusi Kak OCHOBa

IIP6 05, MP 01,
MP 03, MP 04, MP
09, JIP 05, JIP 14
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Koa TMYHOCTHBIX

Oo0bem Kon Kon pe3yJbTaToB
HaumenoBanue Conepixanue yueOHOro Mmarepuasa u Gopmsl B 00pa30BaTeIbHOTO | 00Pa30BATEIBLHOIO peanu3anuu
pa3/iesioB U TeM OpraHU3aNMu JesITeJJbHOCTH 00y4a0InXCcst yacax pe3yJabTara pe3yJabTara NMPOrpaMmblI
®1oC COO ®IrocC C11o BOCIIMTAHMSI/HATIPABJICHUS
BOCIHTAHUS.
‘ YCTOMYMBOCTH 3KOCUCTEMBL.
IIpakTHYeckue 3aHATHSA: 4
IIpakTuyeckoe 3ansiTue Ne 27. Cucremaruzanus 2
3HAHMH O (PUTO TOKCUHAX PACTEHUN CpeaHe Lipy 02,11py 01,1Ipy
nosocel Poccun 03, Ilpy 04, Ilpy OK 04, OK 02, JIPBP 10.1
[Ipaktryeckoe 3ansTue Ne 14. 2 05, 11P6 03, MP 01, OK7
JNuddepeHuupoBaHHbII 3a4eT MP 03, JIP 09, JIP
14
KouncyabTanuum 2
Bcero: 66
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4. YCJIOBUSA PEAJINBALIUU ITPOT'PAMMBI YYHEBHOT' O IPE/IMETA

TpeGoBanus K MUHUMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecIedeHN 0
Peanuzamus nmporpaMmel yueOHOTO TipeaMeTa TpedyeT HaIu4yusl yueOHOro kabuHeTa

«bnomorusy.

O06opynoBanue yueOHOTO KaOMHeTa:
— TI0CaJI0YHBIE MECTa CTYACHTOB;

— paboyee MECTO MPENoIaBaTes;

— JI0CKa;

— HarjsigHele nocoOusi (y4eOHUKH, OIMOPHBIE KOHCIEKTBI, CTEHJIbI, pPa3JaTOYHbINA
MaTepraj, MOJICIH CTEPEOMETPUICCKHX Tell, IPE3CHTAIINH).

TexHuyeckue cpeacTBa 00yUCHHUS:

=

— TIK;
— MyJbTUMEINUA IPOCKTOP, IKPaH.

NudopmanuonHoe odecriedueHue 00y4eHus

OCHOBHBIE HCTOYHUKH

Jns nmpenonasarenein

buonorus: B 2 1./ nox pen. H. B. Speiruna. — M., 2021.
buonorus: pykoBOJACTBO K MPAaKTUYECKUM 3aHATUAM / 1o penl. B. B. Mapkuno#.
— M., 2020.
Hapsun Y. [Tpoucxoxaenue BugoB. — M., 2020.

KoObnsinckuit B. A. ®unocodust 3K0JIOTHU: KpaTKUM Kypc: yued. mocodue st
By30B. — M., 2020.

OpiioBa D.A. Vctopusi aHTPOIOJIOTMYECKUX YUEHUN: y4eOHUK AJid By30B. — M.,
2020.

ITexoB A.Il. buonorus, reneruka u napasurosorus. — M., 2021.
YeowmmeB H.B., I'punesa I'.I". buonorus. — M., 2021.

[ns ctyneHToB

O6mas 6uomnorus: yueonuk st CITIO / mox penakuueit B.M.Koncrantunosa. M.:
Axanemust., 2020

Nonnera A.FO. buonorus. Bech mKoNMbHBIN Kypc B cxemax U Tadiunax. — M.,
2020

Jlykatkun A.C., Pyuun A.b., Cunaesa T.b. u np. buosorus ¢ o0CHoBaMu 3KOJIOTHH:
y4eOHUK JIJISl CTY/I. YUPEXKICHUM BbIcUI. oOpa3oBanus. — M., 2019.

MamonToB C. T'., 3axapoB B. b., Ko3nosa T. A. buonorus: y4eOHUK 7S CTYI.
VYupexxnenuit Beicil. oopasoBanus (OakamaBpuar). — M., 2021.
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I[OHOJIHI/ITe.]Il)HbIe HCTOYHUKH

Jnsa mpenonaBarenei

1. ®enepanpubiii 3akoH 0T 29.12.2012 No273-d3 «OO6 obpazoBanuu B Poccuiickoii
Oenepauun». [lpukaz MwunoOpHayku Poccun ot 17.05.2012 Ne 413 «O6
yTBEPXKJIEHUU (ellepabHOr0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa
cpeaHero (IoJIHOro) o01Iero oopa3oBaHus».

2. [Ipuka3z Muno6puayku Poccuu ot 29.12.2014 No 1645 «O BHeceHUU U3MEHEHUN
B Ilpukaz MuHuctepctBa oOpa3oBanus W Hayku Poccuiickoit dexaeparuu ot
17.05.2012 Ne 413 “O06 ytBepxkaeHUH (GeEAepalbHOTO TOCYJapCTBEHHOTO
00pa30BaTEIBLHOIO CTAHAAPTA CPEHETO (IMOTHOTO) 0011IeTO 00pa30BaHU ».

3. [Tucemo JlemapramMeHTa TOCYJapCTBEHHON TOJUTHKH B cdepe MOATOTOBKU
pabounx kampoB u J[[IO MwunoOpnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHanMu 1o OpraHu3alyy IOJYYEHHUs CpEeJHEro oomero oOpa3oBaHUs B
npezesiax OCBOEHHUS 00pa30BaTENIbHBIX MIPOrpPaMM CPEIHEr0 NpPOo(ecCHOHATBLHOTO
oOpa3zoBaHMsl Ha 0a3e OCHOBHOIrO oOmIEro oOpa3oBaHHsS C Y4YE€TOM TpeOOBaHUM
(enepabHbIX TOCYJaPCTBEHHBIX O0pPAa30BaTENbHBIX CTAaHAAPTOB MW IOJIy4aeMOM
npo¢eccuu Win CIeUAIBbHOCTU CPETHEr0 NPOo(hEeCCUOHATBLHOTO 00pa30BaHUS.

Jns ctyneHToB
Hukutunckas T.B. buonorus: kapmanssiii cripaBouHuk. — M., 2021.
2. Cupo I'mazoB B. U., Aradgonosa U. b., 3axaposa E. T. buonorus. O6mias Ouonorus:
6a30BbIil ypoBeHb, 10—11 kimacc. — M., 2020.
3. CyxopykoBa JI. H., Kyumenko B. C., UBanoBa T. B. buonorus (06a30BbIit
ypoBeHb). 10—11 kmacc. — M., 2020

=

Ilepeyens UHTEpHET-pecypcoB
www.shio.info (Bcs Owonorus. CoBpeMeHHast OHWOJOTHS, CTaTbH, HOBOCTH,

oubnmoreka).
www.window.edu.ru (EaguHoe oOKHO mgocTyma K 0Opa3oBareibHBIM pecypcam

HNuTtepHeTa o Guosorum).
www.5ballov.ru/test (Tect mast aOUTYpHUEHTOB IO BCEMY IIKOJIBHOMY KypCy

OuosorUn).
www.vspu.ac.ru/deold/bio/bio.htm  (TernekoMMyHHUKALIMOHHBIE  BUKTOPUHBI IO
OMOJIOTHHM — JKOJIOTHH Ha cepBepe BopoHEeKCKOTo yHUBEPCUTETA).

www.biology.ru (buonorust B OTkpbITOM Kosutemke. CalT COMepKUT AIEKTPOHHBIN

y4eOHUK o 6uonoruu, On-line TecTsl).

www.informika.ru (3nekTpoHHbBIN yu4eOHHK, OOJBIION CIIMCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (bromornueckas kaptTuHa Mupa. Pas3en KoMIbIOTepHOTO YIeOHUKA,

pa3paboTaHHOTO B MOCKOBCKOM rOCYapCTBEHHOM OTKPBHITOM YHHBEPCUTETE).
www.informika.ru (3nekTpoHHbIN Yu4eOHHK, OOJIBIION CIIMCOK HHTEPHET-PECYPCOB).

www.nrc.edu.ru (bromornueckas kapTuHa Mupa. Pasien KoMIbIOTepHOro yueOHHKa,

pa3paboTaHHOrO0 B MOCKOBCKOM TOCYAapCTBEHHOM OTKPBHITOM YHUBEPCUTETE).
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http://www.biology.ru/
http://www.informika.ru/
http://www.nrc.edu.ru/
http://www.informika.ru/
http://www.nrc.edu.ru/

www.nature.ok.ru (Pexkue wu wmcuesaroniye SKMBOTHbIe Poccunm — TIpoekT
Okonornueckoro nentpa MI'Y um. M. B. JlomoHOCOBA).

www.kozlenkoa.narod.ru (JImst Tex, KTO Y4YUTCSA caM M YYHT JPYTHX; OYHO H
JTMCTAHITUOHHO, OMOJIOTUH, XMMHUH, IPYTUM TIPEAMETaM).

www.schoolcity.by (buomorus B Borpocax u OTBETax).

www.bril2002.narod.ru (buosmorust mas mkoapHUKOB. KpaTkas, KOMIIaKTHas, HO
JIOCTaTOYHO TOAPOOHAas mMH(popMalms mo pasfenam: «OOmias Ouosorusy, «boraHukay,

«3oonorusy», «Heaoek»)
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5. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O
HNPEIMETA

HaunMeHnoBaHue 00pa3oBaTebHBIX
pesyabtatoB ®I'OC COO
(mpeameTHbIe pe3yiabTathl — I1P)

MeToabl OLIEHKH

ITP6 01chopMupoBaHHOCTH MPEICTABICHUIA O
OMOJIOTMH KaK YaCTH MUPOBOW KyJIbTYphI U
MecTe OMOJIOTUU B COBPEMEHHON
LUBWIN3ALUH, CIOCO0aX ONMUCAHUS SIBJICHUN
peasbHOro MHpa Ha OMOJIOTHYECKOM SI3BIKE;

- BBITOJIHEHUE MTPAKTHYECKUX PAOOT.
-[IOJIFOTOBKA COOOIICHUIT
-TECTUPOBAHUE

HOATOTOBKA MPE3CHTALUIH

-pelieHue 3a1a4y

IIP6 02 cdopMHUpOBaHHOCTH MIPEACTABICHHUH O
OMOJIOTMYECKHUX TIOHATUSAX KaK BAKHEHIIINX
OMOJIOTUYECKUX MOJICIISIX, ITO3BOJISTFOIIIX
OIHMCHIBAThH M M3y4YaTh Pa3HbIC MPOIIECCHI U
SIBJICHUSI,

- BBITNIOJTHECHHUE MPAKTHYCCKUX PadOT
-TeCTUPOBAHUE

- MOATOTOBKA MPEe3eHTAIUI
-IIOJITOTOBKA COOOIIIEHUI
-MOJICIMPOBAHHUE IKOCHCTEM
-COCTaBJIEHHUE TAOIHI]

IIP6 03 BrageHne MeToAaMu JOKA3aTEIbCTB U
QITOPUTMOB PEIIEHUS, YMEHUE UX MPUMEHSITh,
MIPOBONTH JTOKA3aTEIbHBIE PACCYKICHUS B
XO0JIe PeIICHHUs 3a]1aY;

- BBIIIOJIHEHUE NTPAKTUYECKUX padoT;
- YCTHBIH OIIpOC;

- TECTUPOBAHUE.

[ToaroroBka npe3eHTauin

I1P6 04 BnaneHue cTaHIapTHBIMU IIpUEMaMU
pereHust OMOJIOTHYECKUX YPaBHEHUH,
HCII0JIb30BAaHNE TOTOBBIX KOMITBIOTEPHBIX
nporpamMmm, B TOM 4UCJIC IJId ITOUCKA ITyTH
pEeLICHUS U WUIIOCTPALIMK PELICHUS
YpaBHEHUH;

- BBIITOJTHEHUE TTPAKTUYECKUX PAOOTHI;
- YCTHBIH OIIpOC;

- TECTUPOBAHUE

-IIOArOTOBKA COOOIICHUI

-penieHue 3aaaq

ITP6 05 chopmMUpOBaHHOCTD MPECTABICHUN
00 OCHOBHBIX MOHSTHUSX, UJIEIX U METO/IaxX

- BBIMOJIHEHUE NTPAKTUYECKUX PaOOTHI;
- YCTHBIH OIIpOC;

OMOJIOrMYECKOI0 aHaJIN3a; - TECTUPOBAHUE.
ITP6 06 BrageHe OCHOBHBIMHU HOHATHSIMH O - YCTHBIH OIpOC;
OMOJIOrNYECKNX CBOMCTBAX; - TECTUPOBAHUE;

c(OpMUPOBAHHOCTh YMEHUS PacClO3HABaTh
XUMHUYECKUX QUTyp Ha depTexkax, MOAENIX U B
pealbHOM MHpE; TPUMEHEHNE N3YUEHHBIX
CBOWCTB XUMHUECKUX (HUryp u Gopmy uis
pelieHus 3a1ay;

- BBITIOJTHEHUE TTPAKTUYECKUX PabOT
-IIOATOTOBKA COOOIIIEHUI

-peleHue 3ana4y

-MOJIrOTOBKA MPE3EHTalUH;

IIP6 07 cdopMUpOBaHHOCTH MIPEACTABICHHI O
Mpoleccax U SIBJICHUSIX, UMEIOIINX
OMOJIOTUYECKHI XapaKTep, CTATUCTUICCKIX
3aKOHOMEPHOCTSIX B peallbHOM MHpE,
OCHOBHBIX ITOHATUAX 3J'IeMeHTapHOI>i
OHoJIOrHN;

- BBIIIOJIHEHUE MPAKTUYECKUX padoT;
- YCTHBIH OIIpPOC;

- TECTUPOBAHUE.

-II0JArOTOBKA OTYETOB

-OTBETHI HA KOHTPOJBbHBIC BOIIPOCHI

ITPO6 08 BnajseHue HaBBIKAMU KUCIIOJIb30BAHUS
TFOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM MIPU
peleHuy 3a1ay;

- BBIIIOJIHEHUE MPAKTUYECKUX padoT;
-[IO/IFOTOBKA COOOILEHH

-perienue 3aaa4y

-COCTaBJICHHE CXEM CKpEIIMBAHUS OPTaHU3MOB
-BBINIOJIHEHHUE JTA0OpAaTOPHBIX paboT
-3aueTHbIE PabOThHI
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IIpunoxenue 2

Cunxponusanus odpaszoBareabHbIX pe3yabTaToB PI'OC COO n ®1'OC CI1IO

HaumenoBanne OK, IIK HaumeHnoBaHue JHIHOCTHBIX HaumenoBanue
coraacao ®I'OC CIIO pe3yabtatos (JIP) MetanpeameTHbix (MP)
corjiacio ®IroC COO pe3yJbTaToB
corsiacio Proc Coo
OK 02. OcymiecTBiaTh JIPS cdopmupoBanHocTs ocHOB | MP1  ymeHHe caMOCTOSITENIBHO

IIOMCK, aHAJIU3 U
HUHTEPIIPETALHIO
uH(pOpMaIiK, HEOOXOUMOI
JUUISL BBITTOJTHEHHS 3a/1a4
npohecCuOHABLHOM
JIEATEIHHOCTH.

CaMOpPAa3BUTHUS U CAMOBOCITUTAHUS
B COOTBETCTBUU c
00I11e4eTIOBEYECKUMHU
LEHHOCTSIMU u
IPaX/1aHCKOI0 oOuiecTBa;
TOTOBHOCTb M CIOCOOHOCTh K
CaMOCTOATEJIBHOM, TBOPYECKOM M
OTBETCTBEHHOM J€SIT€IbHOCTH;
JIP7 HaBBIKM COTPYIHHYECTBA CO
CBEPCTHHKAMH, JeTbMU
MJIaJILIEr0 BO3pacTa, B3POCIBIMU
B 00pa3oBaTeNbHOM,
OOLIECTBEHHO I0JIE3HOU, yueOHO-
HCCIEA0BATENIbCKOM, MPOEKTHOU U
JPYTUX BUIAX NEATEIbHOCTH;
JIP8HpaBCTBEHHOE CO3HAaHUE W
[IOBE/ICHUE HAa OCHOBE YCBOEHUS
00111e4eI0BeYECKUX LIEHHOCTEN
JIP9 rotoBHOCTH U CIIOCOOHOCTH
K 0O0pa3oBaHMIO, B TOM YHCIE
caM000pa30BaHHUIo, Ha
POTSKEHUH BCeil KHU3HU;
CO3HATEJIbHOE  OTHOILIEHHE K
HEeNpepbIBHOMY 00pa30BaHMIO KaK
YCIIOBUIO YCHEITHOU
npogeccuoHaIbHON u
OOIECTBEHHON NeITCILHOCTH;
JIP 1lnpuHATHE W peaTU3aLUIo
eHHOoCcTeH 370pOBOI0O u
Oe3omacHoro  oOpasza  KH3HH,
MoTpeOHOCTH B (PU3UYECKOM
CaMOCOBEPILICHCTBOBAHHH,

nacajiamMu

3aHATUAX CIIOPTHUBHO-
03JI0POBUTEIILHOU
NeSTEIIbHOCTHIO, HETIPUSATHE
BPEAHBIX TMPHUBBIYEK: KYPEHUS,
yIoTpeOaeHus AJTIKOTOJ14,
HapKOTHUKOB.

JIP13 oco3HaHHBIN BEIOOP
Oynyieit mpodeccuu u
BO3MOXKHOCTEH pean3aiuu
COOCTBEHHBIX KH3HEHHBIX
TUIaHOB; OTHOIICHHE K
npodeCcCuOHATHHON

ONpeaACIATh LEIN ACATCIbHOCTHU U
COCTaBJIATH I1JIaHBI ACATCIBHOCTH,
CaMOCTOATCIIbBHO  OCYHICCTBJIATD,

KOHTPOJIMPOBATh u
KOPPEKTUPOBATh  JESATECILHOCTD;
UCIIONIb30BaTh BCE BO3MOXKHBIE
pecypchl TUIst JOCTIIKEHUS
MOCTaBIIEHHBIX nenei u
peanu3au TUTaHOB
JIESITEIbHOCTH; BBIOMpATh
yCIICUTHBIE CTpaTeruu B
Pa3IMYHBIX CUTYaLUSX;

MP3 BIIAJICHUE HaBBIKAMH
MO03HABATENILHO, y4ueOHo-
HCCIIEN0BATENBCKON M IIPOEKTHOU
JIESITEIbHOCTH, HaBBIKAMU
pasperieHus npo0Jem;
CIIOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITETEHOMY TTOHMCKY

METOJIOB PEIIeHUs] MPAKTUYECKUX
3aaa4, HpI/IMeHeHI/II-O paSJ'II/I‘-IHI)IX
METOHO0B IMO3HAHUS;

MP4 roTOBHOCTL U CIIOCOOHOCTDH

K CaMOCTOSITENIbHOU
MH(OpPMaLIMOHHO-
MIO3HABATEIILHON  J1€ATEIbHOCTH,

BJIaJICHUE HABBIKAMU TIOJTYYCHUS
HeoOxoauMmoil uHpopManuu U3
CIIOBaper pa3HbIX TUIOB, YMEHHE
OpPUEHTHPOBATHCS B PA3NHYHBIX
HCTOYHUKAX uHpopmanuu,
KPUTUYECKU OIICHUBATH i
WHTEPIPETHPOBATH HHPOPMAIIHIO,
MOJIy4yaeMyl0 U3  Pa3JIMYHbIX
HCTOYHUKOB;

MP9 BiageH1€e HaBBIKAMU
MO3HABATENIbHON pedIeKCUu Kak
OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI U MBICIIUTEIILHEIX
MIPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHUU, T'PAHUIl CBOETO
3HAHUA ¥ HE3HAHMS, HOBBIX
MO3HABATENIbHBIX 337]a4 U CPEACTB
WX JTOCTHIKEHHUS
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HaumenoBanue OK, IIK
coraacuo ®I'OC CIIO

HaumeHnoBanmne JMYHOCTHBIX
pesyabTatos (JIP)
corjacao ®I'OC COO

HaumenoBanmne
MeranpeaMmetHbix (MP)
pe3yJabTaToB
coraacuo ®I'OC COO

JESATEIbHOCTH KaK BO3MOKHOCTH
y4acTus B peLICHUH JTUYHBIX,
0OI1IECTBEHHBIX,
roCy/1apCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPO0JIEM
JIP 14chopMupoOBaHHOCTH
3KOJIOTUYECKOT0 MBIIUICHHSI,
MMOHUMAaHHUSI BIUSHUS
COIIMAIbHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHUE
MPUPOIHOMN U COLIMATILHOM CPELBI;
MPHUOOPETEHUE OIBITA FIKOJIOTO-
HaIpaBJIEHHOM JCSITEIIbHOCTH;

OK 04. PabGoTats B
KOJIJICKTHUBE M KOMaH/IE,

3 pexTUBHO
B3aUMOCHCTBOBATH C
KOJUJIEraMH, PYKOBOJICTBOM,
KJIIHEHTaAMH.

JIP7 HaBBIKM COTPYIHHUYECTBA CO
CBEPCTHUKAMH, JIETbMHU
MJIAJIIIEr0 BO3pacTa, B3POCIbIMU
B 00pa3oBaTEIHHOM,
0OIIECTBEHHO TOJIE3HOM, yueOHO-
HCCIIEA0BATENBCKOM, IPOCKTHON U
JpYrux BUAaX A€ATEIbHOCTH;

MP2  yMmMeHue  HPOAYKTHBHO
001aTbCcsi U B3aMMOJICHCTBOBATH
B npoiiecce COBMECTHOM
JIeSITEIIbHOCTH, YYUTHIBATh
MO3ULIMM  JIPYTUX  YYaCTHUKOB
JIEATENBHOCTH, s pexTuBHO

pazpemiath KOHQIUKTHL;

OKO07 coneiicTBOBAaThL
COXPaHEHUIO OKPYXKaroLEen
Cpelbl, pecypcocOepexeHHIO,
3¢ PeKTUBHO EHCTBOBATH B
Ype3BBIYAITHBIX CUTYAIUSIX

JIP8HpaBCTBEHHOE CO3HAaHUE W
IIOBEJICHUE HAa OCHOBE YCBOCHUS
00I1eueI0BeYECKUX [ICHHOCTEH

MP1ymMeHne caMOCTOSITENBHO
OIPENEIATh LEIH AESITEIIBHOCTH U
COCTABJIATH IUIAHBI I€ATEIbHOCTH;
CaMOCTOSITEIIBHO OCYILECTBIIATD,
KOHTPOJIMPOBATH U
KOPPEKTUPOBATh ACSATEIBHOCTD;
UCIIOJIB30BaTh BCE BO3MOKHBIE
peCypehl I JOCTHXKEHUS
[IOCTaBJICHHBIX LIETIEH U
pean3anyy MIaHO0B
NeSITeIbHOCTH; BHIOUPATh
YCIICHIHBIE CTPATETVH B
Pa3JIMYHBIX CUTyaLUAX

IIK 3.4. CocraBisath
TEXHUUYECKYIO
JIOKYMEHTAITHIO.

JIP7 HaBBIKM COTPYJIHHYECTBA CO
CBEPCTHUKAMH, JNETbMHU
MJIAJIIETO BO3pAacTa, B3pPOCIBIMU
B 00pa3oBaTeNbHOM,
OOIIECTBEHHO MOJIE3HOU, yueOHO-
HCCIIEI0BATENBCKON, IIPOEKTHOM U
JIPYTUX BUAAX AESITEIbHOCTH

MP3 BrageHne HaBLIKAMU
MO3HABATENbHOM, Y4eOHO-
HCCIIE0BATENBbCKON U IIPOEKTHON
JIEATEILHOCTH, HAaBLIKAMHU
paspernieHus mpooem;
CIIOCOOHOCTH U TOTOBHOCTD K
CaMOCTOSITEIILHOMY TTOUCKY
METOJ/IOB PEIICHUS TPAKTUICCKUX
3aJ1a4, TPUMECHECHUIO Pa3IMIHbIX
METO/IOB IMO3HAHUS;

24




IIpunoxenue 3

IIpeemcTBeHHOCTH 00pa3oBarebHBIX pesyabTratoB PI'OC COO
(mpexmeTHBIX)00Opa3oBaTenbHbIMHU pe3yiabTaTaMmu®I' OC CI1IO
(mpogeccroHanbHO-OpUEHTUPOBAHHASI B3aUMOCBSI3b 0011€00pa30BaTENILHOTO
npeaMeTa co CIELHATBbHOCTHIO)

HaunmenoBanmue HaumenoBanue HaumenoBanue HaumenoBanmne
o0menpogeccuOHAIBHBIX npo¢eccuoHAIBLHBIX npeaMeTHbIX pa3naesioB/TeM U
AMCUUIJIMH C moayJeit (MIK) ¢ pe3yJbTaToB padoueii
o0pa3oBaTeIbHBIMH o0pa3oBaTeIbHBIMH @1oC COO, nporpamMmme 1o
pe3yjabTaTaMu, pe3yjabTaTaMu, HMEHIIHX npeaMery
HMEKIMUMHUB3aMMOCBA3h | HMEKIINMMH B3aUMOCBSI3b | B3aUMOCBsI3b ¢ OP
¢ npeamMeTHsivMu OP ¢ npeaMeTHbiMu OP drocC Cc1iio
OI1.01 Uuadopmarnmonnsie | IIM. 3.4. CocTaBisaTh I1Po 01. Paznea 1
TEXHOJIOTHH B TEXHUYECKYIO c(hOpMUPOBAHHOCTD | «BHOJIOrUS KaK
npodecCHOHATbHON JIOKYMEHTAIU IO MPEACTABICHUH O KOMILTEKC HayK O
eI TEILHOCTH. OMOJIOTHHU KaK

YMeThb. BEITIOTHATD
pacyeTsl ¢
HUCIIOJIb30BaHNEM
MPUKIaTHBIX
KOMIIBIOTEPHBIX
Mporpamm;

3HATh:- OCHOBHBIC METOJIBI
U TIpUEMBbI 00ecTieueHUs
UH(pOpMaLOHHON
0e30I1acHOCTH;

OII 08 Oxpana Tpyna.

YMersb: cobmoaTh
npaBuiia 6€30MacCHOCTH
TpyAa, IPOU3BOJCTBEHHON
CaHUTapUU U MOKAPHOUN
0€30I1aCHOCTH.

3HaTh: npaBuiia U HOPMBbI
OXpaHbl TpyAa, TEXHUKHU
0e30IMacHOCTH, JTUYHOHN 1
MPOU3BOACTBEHHOMN
CaHUTApUU U
MIPOTUBOIIOKAPHOU
3allMThI;

Ymerb: 0ohopMIIsATh
TEXHOJIOTUYECKYIO
TEXHUYECKYIO
JOKYMEHTAIUIO B
COOTBETCTBUH C OCHOBHBIMU
MpaBUJIAMH U
TpeOOBaHUAMU
HOPMAaTHBHBIX JTOKYMEHTOB
CHCTEMBbI CepTUPHUKALIMU U
CTaHJApTH3AIHNH K
OCHOBHBIM BHJIaM
MPOIYKIHH (YCIIyT) U
MIPOILIECCOB,;

3HaTh: IehCcTBUE
TOKCUYHBIX BEIIECTB HA
OpTraHH3M YeJIOBEKa.

4acTU MUPOBOH
KYJbTYPBI ¥ O
MecTe OHMOJIOTHH B
COBPEMEHHOM
UBUJIM3AIUH, O
crocobax
OMHCAaHUS Ha
OMOJIOTUYECKOM
S3BIKE SIBJIICHUI
peaTbHOTO MUPA;
IIP6 06. BageHue
OCHOBHBIMH
MOHITHSIMH O
XUMHUYECKHX
BEILIECTBAX U
JJIEMEHTaxX, UX
OCHOBHBIX
CBOMCTBAax;
c(hOpMUPOBAHHOCTh
YMEHHUS
pacno3HaBaTh
XUMHUYECKHE
bopmyIbl Ha
YepTEKax, MOJIETISTX
U B peajbHOM
MHUpE; TPUMEHEHNE
W3YYCHHBIX
XUMHUYECKHX
CBOWCTB U (hopmy1
JUTSL pETIeHUS
3ajauy;

JKUBOM MHUPE».

25




TecTupoBanue
Oo6mas ouosiorus. lHurosorus

1. Kakue opraHe/ulbl KJETKH HMEIOT MeMOpaHHOe cTpoeHHe?A)prOOCOMBI, O)MUTOXOHIPUH,
B)KJICTOYHBIN LIEHTP, T')IM30COMBI, 1 )art.] oJ1b Ky,

2. BemecTBO mNpHIaOlIee TBEPIAOCTb KJETOYHON CcTeHKe OakTepuii:a)neirono3a, O)XUTHH,
B)MYpPEHH, I')KpaxmaJl.

3. Kakue mpouecchbl OCylecTBJIASIIOTCS B pubdocomax? A)dorocuHres, 0)CMHTE3 OCIKOB, B)CHUHTE3
AT®, r)cuHTE3 )KUPOB.

4. Kakoii opranou cogepkutT KpucThl? A)amuzocoMa, 0)XJ10poruiacT, B)MUTOXOHApus, T)IIIC.

5. Kakue opraHe/uibl XapaKTepHbI TOJBKO Js1 pacTuTejbHOil KiIeTku?A)IIIC, 6)pubocomsl,
B)IUIACTU/IbI, T)BAaKyOJIH, 1)MUTOXOHIPUH.

6. Kakasi sizepHasi CTPYKTypa HeceT HAacCJeJCTBeHHbIe CBoiicTBa opranusma?A)obosouka,
0)s1epHbII COK, B)XpPOMATHH, T')SIPBILIKO.

7. Y npoKapuoT OTCYTCTBYIOT:a)pruOOCOMBI, 0 )BKIIFOUCHHUS, B)MUTOXOHIPUH, T) SIPO.

8. Kakoii opranouna coaep:kut rpanbi? A)mutoxonapuu, 0)I11C, B)IH30COMBI, T)XJIOPOILIACTHI.

9. Ha3oBuTe XHMHYECKOE BEIECTBO, BXO/sIIEe B COCTAB KJIETOYHOH 000JI0UYKH TPUOOB:a)XUTHH,
0)MypeuH, B)IEIUII0I03a, T)KEpaTHH.

10. Ha3zoBuTe mnpouecc, MOCPEIACTBOM KOTOPOro ameda mnorJomaer Oakrepuii: a)auddysus,
0)aKTUBHBIN TPAHCIIOPT, B)TUHOLUTO3, T)(arouTos.

11. Jlunuasl B MeMOpaHe pacnosioskeHbl MOCaA0HHO. CKOJIBKO TAKUX JUITMIHBIX CJI0EB COAEPKUTCS
B Mem0Opane? A)l, 6)2, B)3, 1)4.

12. Ha3zoBuTe CTPYKTYpbl, U3 KOTOPBIX 00pa3oBaHbl  IEHTPHUOJIH:A)MUOPUOPUILIBL,
0)MUKPOTPYOOUKH, B)MUKPO(DUIAMEHTHI, I)MUKPOBOPCHUHKH.

13. BHYyTpU KaKHX OpPraHe/lJ1 HAXOAATCH PUOOcOMBbI? A)ITN30COMBI, O)MUTOXOHAPHUH, B)XJIOPOILIACTHI,
I')BaKyoJIH, 1)amn.l onbmKu.

14. Ha3oBuTe mpoiecc, MOCPeICTBOM KOTOPOr0 MPOUCXOAUT NMepeMenienne noHoB K* B kierky, a
uonoB Na* u3 kiaerku:a)auddysus, 0)ocMOC, B)IIUHOIUTO3, I')aKTHBHBIH TPAHCIIOPT.

15. Ileperopoaxku rpudHBIX rU(OB HA3BIBAIOTCH :a)KPUCTHI, 0)CENTHI, B)rPaHbI.

16. Kakue nmpouecchl oCylecTBJIASIOTCS B XJopomiactax? A)porocunres, 6)cuHTe3 0EIKOB, B)CHHTES
AT®, 1) cuHTE3 )KUPOB.

17. Kakyio ¢(pyHKuuio BbINOJHAET SIAPBIIIKO?A)HECET HacIeICTBEHHYI0 HH(popmanuio, 0)cuHTE3
AT®, B)cOopKka cyObeAMHULL PUOOCOM.

18. I'ne npoucxoaut cunre3 AT® y Oakrepmii?A)B pubocomax, 0)B crope, B)Ha Me30cOMax, I')B
KJIETOYHOM CTEHKe.

19. K HemeMOpaHHBIM OpraHe/jiaM OTHOCATCH:a)puOOCOMBI, O)IUIaCTUIBI, B)KJIETOYHBIA LEHTP,
r)9IIC, n)Bakyonu.

20. YkaxuTte (PyHKIHIO JeHKOMIACTOB:a)()hOTOCHHTE3, 0)HAKOIUIEHHE KpaxMalla, B)OKpacKa 1IBETKOB U
J10/10B, T)cuHTE3 ATO.

21. Kak Ha3pIBalOTC BHYTPeHHHE BHINSYMBAHUS MeMOPaHbI XJ10POILIACTOB?

22. Y10 CysKMT OCHOBOW OPTraHU3allMH KJIETOK KUBBIX OPraHU3MOB?

23. B BujIe Yero 3anacaTcs YrieBoAbl y: a)KMBOTHbBIX, 0)pacTeHuid, B)rpudos ?

24. Yrto cBHAETEJLCTBYEeT 00 OINpeleIeHHOW ABTOHOMHOCTH CYLIECTBOBAHUSl IJIACTHA U
MUTOXOHAPUI?

25. B yeM oTiIMYME PACTUTEIBHOM KJICTKH OT ')KUBOTHOM ?

26. B ki1eTkax KaKuX OPraHoB U TKaHell CUJILHO pa3BuT anm. ['ojabaxu?
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Oo01mas ouos1orus. XuMHYECKHI COCTAB KJIETKH

1. ®yHKuMA yriieBOAOB B KJeTKe:a)KaTaJuTHUecKasi, 0)IHepreTuyecKkas, B)XpaHeHHe HAcIeACTBEHHON
uHpOpMaLIUH.

2. Tpu Hyk/IeoTHAA, KOAMPYIOLIHE AMHUHOKHUCJIOTY, HAa3bIBAIOTCA: a)[€HOM, O)TPHUILIETOM,
B)I€HETUYECKUM KOJIOM, I')T€HOTHUIIOM.

3. Ilpu oKkHC/IeHMH KaKHX BellecTB 0CB00OOJAaeTcsi 0oJible dHeprum? A)riroKo3bl1,0)KpaxMala,
B)HUPOB, I')OEIKOB.

4. Kakue opraHuyeckue BellecTBa BXOIST B cocTaB xpomocom? A)rimokoza u ATD, 6)0enku u
JHK, B)PHK 1 aMHUHOKHCIIOTHI.

5. K MHKpO3J1eMeHTaM KJIeTKH OTHOCSTCSI: a)yrJIepoJI, KUCIOPOJ, a30T;, O)HATpUi, KaJIuid, MarHui;
B)Mapraseil, Me/ib, Ko0ansT; T)docdop, o/, KaabIHid.

6. PacTBOpuMOCTD YIJIeBOJAOB B BOje NMOHMKAETCS C:a)yBeIMUEHUEM yucia aToMoB H B Morekysie;
0)yBenuueHueM umcia aromoB C B MOJEKylse; B)yMEHbUIEHHMEM uMciaa atomMoB H B Monekye;
r')yMeHbIIIeHHeM 4rciia aToMoB C B MoJIeKyIie.

7. ZKupbl B opranusMe KMBOTHBIX 3aIUIIAIOT MX OT X0JI0OAA 32 CYeT: a)BbICOKOI 3HEpPreTHYEeCcKOu
[EHHOCTH; 0)HEePacTBOPUMOCTH B BOJI€; B)HU3KOW TETIONPOBOJIHOCTH.

8. Kakne u3 npuBeeHHbIX HUKe COCAMHEHUI MOCTPOEHBI U3 OCTATKOB MOJIEKYJ1 MOHOCAXapUI0B?
A)kpaxmai, 0)rJIMKOreH, B)IEIUII0I03a, T)IITUKOreH, 1)remoriooun; ¢)/IHK.

9. BropuyHasi cTpyKTypa 0ejika mpeAcTaBjsieT cO0OM: a)leb MOHOMEPOB, 0)crHpalib, B)IBOHHYIO
CIUPAJb, I)TI00YIy; 1)pa3BETBICHHYIO [IETb MOHOMEPOB.

10. K aucaxapunam otHocaTes: a)ppykTo3a, 0)IeIIT0I03a, B)IAKTO34, T)IIIFOK03a, JT)caxaposa.

11. U3 nepeuncjieHHbIX HUKe 0€JIKOB 3aIIUTHYI0 (GYHKIUIO BBINMOJHAIOT: a)akTuH, O0)uHTepdepoH,
B)Ka3€HH, T')MHOTJIOOWH.
12. Ha3oBuTe oOCHOBHbIe (YHKIHHM JHMIHIOB B KJETKe: a)KaTaluTH4ecKas, O)IHepreTuyeckas,
B)TPaHCIOPTHAs, I')CTPYKTypHasl.

13. Kakasi u3 cTpyKTyp Oejika o0ecniedyuBaeT cneu(PpuUHOCTH 0EJIKOBOI MOJIeKY.abI? A)lepBUYHAS,
0)BTOpUUHAs, B)TPETUYHAs, T)4ETBEPTUUHAS.

14. I'mapodoGHOCTL KMpa CBSI3aHA €O CBOMCTBAMM:a)TJIMIIEPHHA, 0))KUPHBIX KHCIIOT, B)IJHUIEPHHA U
YKUPHBIX KHCIIOT.

15. KakoBa sHepreruueckasi neHHOCTh aunuaoB? A)17,2 xJIx; 6)38,9 x/Ix; B)30,5 x/x.

16. Kakas crpykrypHas enunuua JIHK orBercTBeHHA 3a cCHHTE3 MOJIEKYJIbI Oeaka? A)HYKICOTHI,
0)reH, B)KOJ0H, T)Bcs Mosekyna JJHK.

17. Yro BXOAMT B cOCTaB HYKJIeoTHAA? A)XKHUpHbIE KUCIOTHI, 0)a30THCTOE OCHOBAHHE, B)YIJIEBOJ,
I')aMUHOKHCIIO0TA, J)0CTaTOK (POCHOPHOI KUCIOTHI, €)IIIULEPUH.

18. Cnupasm JHK ynep:xkuBarorcsi Apyr mojaJje Apyra: a)UOHHBIMU CBA3SIMH, ©)BOJAOPOJHBIMU
CBSI35MH, B)[IENITUIHBIMU CBSI35IMH.

19. Kakue coeauHeHusi SIBJSIIOTCS MOHOMepamu?A)ritoko3a, O)Ieinrono3a, B)pu0Oo03a, T')XUTHH,
1)(ppyKTO3a, €)HYKICOTH, K )KpaxMmall, 3)aMUHOKHUCIIOTA.

20. JInnuabl, B MOJIEKYJIaX KOTOPbIX HET IBOMHBIX CBfI3ei, HA3bIBAIOTCH... .

21. HazoBuTEe OCHOBHBIC CBOHICTBA MOHOCAXAPH/I0B.

22.Y KaKuX OPraHu3MoOB, U B KAKMX OPraHe/lJIaxX CHHTEe3UPYITCS YIiieBOaAbl?

23. Cko0/1bKO 3HepruM BbieasieTcs Npyu pacmenennu 1 r oeaxa?

24. ®ochoaunuabl — 0CHOBHOI KOMIOHEHT KJIETOYHBIX ... .

25. Kakum oOpa3om nposiBasiercst 0ypepHoOCTh KJIeTKH?

26. Ilouemy :XUpBI M KMPONOAOOHBbIC BelIECTBA MOIYT BBINOJHATH (YHKIHIO PperyJsTopoB
00MEHHBIX NpoueccoB?

27. Kakoe crpoenue OyayT mMmerb aHTUKOAOHBI MoJiekyJ TPHK, ecaim ydacroxk [AHK wumeer
caepyromuii cocra: 'AI' AAIL TTT HAII TAA AT AL HHITA ATA TTT T'ATI' AIILL
IoacunTaiiTe, cKOJIBKO % KaXKA0r0 BHAA HYKJEOTHI0B COAEPKUTCS B JBOIHONH CNIMPAJIH 3TOr0
yuactka JJTHK?
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OO01mas ouosoruga. OomMen Bemgects. B - 1

1. B kaky1o craguio ¢poTocuHTe3a 00pasyercsi KHCI0POoa? A)TEMHOBYIO, 0)CBETOBYIO, B)IIOCTOSIHHO.

2. Kakwue iy4yu norsomaet xjopopuii? A)cunue, 6)KpacHble, B)3eleHbIC, T)(HOTIECTOBBIC.

3. Ckoubko MoJiekyJ T® uaer Ha CMHTE3 OpraHuvdeckux BemecTs 3a 1 nukia KajasBuna?

A)l, 0)2, B)4, )6, m)10.

4. Kakoe BeniecTBO sIBJISIETCS AKIENTOPOM YrJjieKucaoro raza?A)AT®, 6)Pub®, B)HA J1D.

5. Cxoabko mosekya AT® oopasyercsa B uukjie Kpedca? A)2, 6)4, B)3, r)31.

6. Ilpoumecc oOKHCJIeHUS] OPraHMYecKHX BellecTB, NPH KOTOPOM BblleJisieTcs JHeprus,
HA3bIBAETCH:a)aCCUMMWISIINSA, 0)AMCCUMIIIALNS, B)IUIACTHYECKUI 0OMEH.

7. Uro oOpa3yercss B pudocoMe B Tmpoliecce OumocuHTe3a Oeaka?A)OCIOK TPETUYHOMN
CTPYKTYPBL,0)OIHUIIENTHIHAS LIEIlb, B)OETIOK BTOPUYHOMN CTPYKTYPHI.

8. Kakoe BemecTtBo BcTynmaer B mnukj Kpedoca? A)IIBK, 6)monounas kucinora, B)Amnetmi-KoA,
T)3TUJIOBBIN CIIUPT.

9. Ckoubko HykyeoTHa0B UPHK Mo:keT 01HOBpeMeHHO HAXOAUTHCH B (DYHKIMOHAJIHLHOM LIEHTpeE
pubdocombi? A)l, 6)3,B)6, 1)12.

10. IlnupoBuHOrpaaHasi KHCJIOTA B KJeTKaX o0pa3yercsl B mpolecce: a)riInKoiu3a, 0)cBeToBOH (asbl
(doTocuHTE3a, B)IBIXaHUS, I')TUIPOIHU3A.

11. KnerouHoe AbIXaHHe — 3TO: a)OMOCHHTE3 OPraHMYECKUX BEIIECTB, 0)OKHCIIEHHWE OpTraHUYEeCKHX
BEIIIECTB, B)OMOCUHTE3 OPT. BEIIECTB C BHIICICHUEM SHEPIHH.

12. Bo Bpemsi TeMHOBOIi ¢a3bl poTocuHTE3a 00pa3yeTesi: a)ri0Ko3a, 0)KUCIOPO U TItoKo3a, B)ATD
U TJIIOKO34.

13. I3 64 BO3MOKHBIX KOJIOHOB CMBICJIOBBIMH SIBJSIIOTCS: 2)64, 6)32, B)61, 1)20, 1)26.

14. B xkuerkax apoxkeidl B pesyiabrare riamkoauda IIBK BoccranaBiauBaercsi /10:2)MOJIOYHOM
KHUCIIOTHI, 0)3TUIIOBOTO CIUPTA, B)yKCYCHOM KHCIIOTHI.

15. IlepBuunyro cTpykTypy Oeika xkoaupywt 240 nykiaeorupoB JHK. CkoJbK0 aMHHOKHCIOT
BXOJHT B cocTaB Oeaka? A)80, 6)40, B)120, 1)240.

16. HazoBuTe XMMH4yeckoe coeJUHEHHe, JHEPIrusl KOTOPOI0 HeNOCPEJACTBEHHO MCIOJb3yeTcsl B
cunrte3e 0enka? A)rimokosa, 0)[ T, B)rnmukoreH, r)AT®, n)kpeaturdocdar.

17. B 4eM BbIpaxaeTcsi CBOMCTBO BBIPOKIEHHOCTH (M30LITOYHOCTH) TeHETHYECKOT0 KoAa? A)oauH
U TOT XK€ KOJIOH KOJAUPYET HECKOJIbKO aMHUHOKHCIOT, 0)OOJIBIIMHCTBO aMUHOKHUCIOT KOJIUPYIOTCS HE
OJIHHM, a HECKOJIbBKUMH Pa3HbIMH KOJJOHAMU; B)OJIHU U T€ K€ KOJOHBI BCEr/ia KOAUPYIOT OJHU U T€ XKe
AMHHOKUCIIOTHI.

18. I'ne mpoucxoadT peakuuu MOATOTOBUTEJBLHOI0 3Tanma JUCCHMMMIAUMU? A)B nuToriazme, 0)B
NUILEBAPUTEIBHOM TPAKTE, B)B MUTOXOHAPUSX, T)B aril. [ oiabaKH.

19. Uto nmpoucxoauT ¢ IHeprueii, KoTopasi BbleJisieTcs B pe3yJbTaTe IJIMK0JIU3a? A)paccenBaercs B
dopme Temna, 6)3amacaercs B popme ATD, B)120 x/Ix pacceuBaercs B ¢dopme Temna, 80 xJx —
3anacaercs B popme ATO.

20. B xakom HanpasJiennu asuraerca PHK-noinmepasa npu tpanckpunuuu? A)ot 5-koHna k 3'-
KOHILy; 0)OT 3'-KOHIIa K 5'-KOHILY; B)HE UMEET 3HAYEHUsI, I')3aBUCUT OT (pepMEHTA.

21. IIpouecc nepeBoaa renerudeckoro koga ”PHK B nosunenTuaHyo nenb Ha3bIBaeTcCs.-

22. Yro siBjIsieTCSl MCXOAHBIM BelleCTBOM /IJISi CHHTEe3a YIJIeBOJ0B B TEMHOBOM (a3ze porocuHTe3a ?
23. Yuacrok «Hespesoin» nPHK, He Hecymmii HaciencTBeHHOM nHGOpManuH.

24. Yo Heo0X0auMOo AJis1 TPAHCAAUMH?

25. Kakue BemecTBa NPMHUMAIOT YYaCTHEe B TEMHOBBIX peakuusax ¢gorocuHTesa?
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Oo6mas 6uosorus. Oomen BemiecTs. B - 2

1. Io004YHBIM NPOAYKTOM (POTOCUHTE3A SIBJISETCSH:A)IIPOTOHBI BOAOPOJA, O)MOJIEKya KHCIOpPOAa,
B)MOJIEKYJIa YTICKUCIIOTO Ta3a, I')3IEKTPOHBI XJIopoduiiia.

2. B kuerkax xuBOTHbIX mnpu Hegoctatke 2, IIBK BoccranaBiauBaercss mo: a)HAJI-Hp,
0)MOJIOYHOM KHUCIIOTBI, B)3THIIOBOrO cniupTta, I)CO2.

3. lIpu dorocunrese akuentopom COzsaBasiercs :a)HAJ[D, 6)[1BK, B)ATO, r)Pub®.

4. CnaaiicunruPHK nporexaet B: a)pubocome, 0)sipe, B)IUTOIIIA3ME, T')MUTOXOHPUH.

5. VYraekucablii ra3 mcmosib3yercss B KadecTBe HCTOYHHKA YIJiepoJa B peakIUsiX: a)CHHTE3a
JUNHIOB, 0)XeMOCUHTE3a, B)CUHTE3a OCIIKOB.

6. Kakne nmpouecchl B KjeTKe OTHOCIATCS K aCCHMHJISINMOHHBIM ?a)apixanue, 0)0nocuHTe3 Oernka,
B)OpO’KEHUE.

7. BblgesieHne pacTeHUSIMU CBOOOJTHOI0 KHCJI0POAAa B mpouecce (poTocHMHTE3a MPOMCXOAUT TPH:
a)obpazoBanuu AT®, 6)Boccranosiennn HAJI®D, B)poTonuse Boabl, T)0Opa30BAaHUU TIIOKO3HI.

8. doTocuHTE3 Yy CHHe-3eJIeHbIX OCYIIeCTBJsIeTCsl: a)B XJopoIuiactaXx, 0)B Xpomarodope, B)B
MeMOpaHax, coaepanux xjaopodusut, r)B riaakon IIIC.

9. CxoacTBo ¢oTocMHTe3a U XeMOCHHTe3a MPOsIBJIsAETCS B TOM, 4YT0:a)B 000MX clydasx
ucnonsizyercs CO2 u Boga, 6)B oboux cimydasx Bbiaensercss Oz, B)B 000UX CIydasX HCIOIb3YeTCs
SHEPrusi COJTHEYHOrO CBETA.

10. Yto npoucxoaut ¢ AT® B cBeToBYI0 (pa3y porocunTe3a? A)cunres, 6)pacmnaj, B)HAKOIIICHUE.

11. Kakoii ra3 norsomaercs u Bbiieasiercs npu goroasixannu? A)nornomaercs CO2, a Bolaensercs
O2; 6)Beiensercs CO2, a mormorraercst O2; B)IOTJIOMASTCS a30T, a Beiaensercs Oo.

12. KoneuynbiM npoaykToM ¢oTocuHTe3a (TeMHOBOH (a3bl) sfABJIAETCH: a)IJII0K03a,
6)rpuosodocdar, B)Pubd, r)ATO, 1)CO2 u H20.

13. llepBu4Hy0 cTPYKTYpY Oesika B reHe koaupyoT 180 tpumiieros IHK. Cko/1bK0 aMMHOKHCJIOT
BXO/IUT B COCTAaB CHHTe3upyeMoro oeiaka? A)60, 6)180, B)540, r)360.

14. Kakue Jy4uum BHIMMOIO CHeKTpa mnorJjomaer xjopodguana? A)cuHue, 0)opaHKEBO-KpacHbIE,
B)3€JICHBIE, T')(DHOJICTOBBIC.

15. I'me B kuaerke mnporexkaer mukia Kpedca? A)B muromnasme, 6)B cTpoMe MUTOXOHAPHUH, B)B
TUJIAKOMJIaX XJIOPOIUIACTOB, I)HA MEMOpaHaxX KPUCT MUTOXOHAPHUH.

16. Ha xakoMm 3Tane 3HeproodoMena oopasyercs Boaa? A)B rimkonuse, 0)B nukie Kpedca, B)B KoHIIE
JBIXaTEeNbHOM 1IeTH, T)B OKUCIUTEIFHOM JeKapOOKCHUITMPOBAHHH.

17. Kak Ha3bIBaeTcsi mpouecc, mocpeacrsom koroporo oopasyercss TPHK? A)penynnukanus,
0)TpaHCKPUIILIUS, B)TpaHCIISIIUA, I') IUCCUMMJISIIMS, J1)aCCUMUJISIINS.
18. HaszoBure umcio koaoHoB HykJieoruaoB JIHK, koropsie He mHM@PYT HM OAHOW uU3
aMUHOKUCJIOT: a)l, 0)2, B)3, )16, 1)20.

19. C kakoii aMHHOKHCJIOTHI HAYMHAeTCsl CHHTe3 JII0O0Oi MOJUMNEeNnTHAHON uUenu B
pubdocome? A)acniaparut, 0)METHOHUH, B)IIUCTEUH, T)TIUIIHH.

20. Yto siBsieTcst maTpuueii nus tpancasuuu? A)uens /THK, 6)uPHK, B)TPHK, r)pPHK.
21. lIpouecc «co3peanusi» uPHK nocisie 0uocunresza na JHK.

22. Kaxk Ha3bIBaeTCsl TPETHI 3TAll TPAHCIALAHA?

23. UHTPOH — 370 ......

24. KakoBbl KOHEYHbIE NPOAYKTHI JTHCCUMMJISIIMHI yIJ1€BOAOB?

25. I'ne NpoMCXOSIT CBETOBbIE PeaKIUH (POTOCHHTE3a U KAKOBbI HX KOHEYHbIe IPOAYKTHI?.

29



Oommas ouosoruda. I'eneruka

1. Kak Ha3pIBaeTcsi COBOKYNHOCTh TI€HOB, MOJIy4eHHBIX OT poauTenaei?A)reHom, O)reHoTHII,
B)(EHOTHII, T)KaPHOTHIL.

2. Kak mHa3piBaercss mnepBblii 3akoH ['.MeHnaeasi?a)3akoH paclICIUICHUs] TPHU3HAKOB, 0)3aKOH
€IMHO00pa3us IEPBOro MOKOJICHHUS, B)3aKOH HE3aBUCUMOTO KOMOMHUPOBAHUS T€HOB.

3. IlpoBesn aHaIM3UpPYOLIEe CKPelIMBaHMEe ropoxa ¢ :xeiarbiMu cemeHamu. Iloayuynnm 50%
TOPOIINH KeJTOro uBera, 50% - 3eseHoro. Kakos renorun uccienyemoii ocoon?A)AA, 6)aa, B)Aa
4. CkoJbKO aJjljiesied 0JJTHOr0 reHa OKPACKM IJ1a3 HAXOAMTCHA B HOPMe B OJHOW MOJIOBOM KJjeTKe?
A)12,06)6,8)2,1)1

5. Kapuii uBer rja3 y 4ejioBeKa - JOMHUHAHTHBIA NMPU3HAK, rojy0oii - peuneccuBHbiii. KakoBa
BEPOSITHOCTH INOSIBJICHUSI KaperJjia3oro pedeHka, ecjm 00a poauTtessi KaperJjasble rerepo3urorbi?
A) 25%, 6)50%, B)75%, r)100%

6. Ilpu ckpemIMBAHUM TOMATOB € KPACHBIMH M KeJITHIMH IUIOJAMH MOJY4Y€HO MOTOMCTBO, Y
KOTOPOIro TOJIOBUHA IUIOAOB ObLIa KpacHas, a NOJOBHHA :KeiaTas. KakoBbl reHOTHNBI
ponuteneii? A)AA x aa, 0)Aax AA, B)Aaxaa

7. Jano: renorunsl ocodeit Aa, BB, Cc. Ckoy1bK0 a/uleJIbHBIX T€HOB NMPUBEIEHO B 3TOH 3anmucu?
A)2, 0)6, B)3

8. Kakasg mMyranmsi CTPYKTYpPHOrO reHa NpHuBeAeT K Hau0oJiee CyIIeCTBEHHOMY HM3MEHEHHUIO
NOCJIe/I0BATEBLHOCTH AMHMHOKHMCJIOT B Oeake?A)ioTeps OJHOrO HYyKJI€OTHAa, 0)3aMEeHa OJHOTO
HYKJIEOTHIA JJPYTHM, B)IIEPEBOPOT 0AHOro Tpurmnera Hi 180°,

9. YkaxuTe n3o0pakeHue ajljieJbHBIX APYr ApYyry resos:a)A B, 6)A B, B)A a.

10. I'enotun ocodou AaCc. CKoJIbKO KpPOCCOBEPHBIX ramer Oyaer 00pa3oBBIBATHCH, €CJM T'€HbI
cuerieHbl U paccrosinne mexay Humu 10 mopranma? A)10%Ac u 10%aC, 6) 5%Ac u 5%aC, B)
40%AC u 40%ac

11.Yka:xxuTe reHOTHIl OpPraHM3Ma, IOJ KOTOPOro sBJsieTCsl rereporamerHbiM:a)AaBB, 0)Aass,
B)AaX®Y, r)aaX®X®, n)aaBs.

12.Pacmenienue mo renorumy 1:2:1 mosy4yaercs npu ckpemuBanun:a)Cc x CC, 6)Aa x AA, B)BB x
Bs.

13. HaciencrBeHHoe 3a00/1eBaHue Ye10BeKa, IPUBOAsLIee K HECIIOCOOHOCTH Pa3inyaTh KPacHbIi
U 3eJIeHblil uBeT: a)reMopuius, 0)1aTbTOHU3M, B)PETUHOOIACTOMA.

14.K kakomy THUIy MyTAUMH OTHOCAT NMOJMILIOWAHIO — YBeJHYeHHE YMCIa XPOMOcoM? A)reHHble,
0)XpOMOCOMHBIE, B)T€HOMHBIE.

15.Y npaBopykux KaperJja3biX poauTesei poauscs JeBOPYKHii roayoorsa3ssiii pedenok. HazoBure
(opMy H3MEHUYHBOCTH:a)MyTAIIMOHHAs, 0)KOMOMHATUBHAS, B)MOAU(PHUKAIIMOHHAS.

32[)_]3"11/1: 1. KaTapaKTa U TOJUAAKTUIIUA Y UYCJIOBCKaA 06y'CJ'IOBJ'IeHBI AOMUHAHTHBIMHU ayYTOCOMHBIMU
CHCIUICHHBIMHM TeHamHu. JKeHImHa yYHacj€eaoBajla KaTapakTy OT CBOCH Marepu, a MHOJUAAKTUIIUIO OT
otna. Ee MY’K HOpMAJICH B OTHOILICHHUN obomx IIPHU3HAKOB. YTO MOXKHO 0XHIATh Yy ux neTeﬁ?

2. ¥V Kyp mojocarasi OKpacka OIEpEeHUs ONpPENEIAETCS TOMUHAHTHBIM, CLEIUIEHHBIM C II0JIOM reHoM B,
yepHas - B, a ¢popma rpeOHs - ayTOCOMHBIN MpU3HAK: PO30BUIHBIA rpeOeHb - R, TUCTOBUAHBIN - I .
UYepHblil NETYyX C JIMCTOBUIHBIM I'PeOHEM CKpEILEH C MOJIOCaToN KypHIel ¢ po3oBUIHBIM (RI) rpeOHem.
Kakue moryT ObITh 1bITLIATA?

3. BpoxieHHas TIIyXOHEMOTa SBISIETCS ayTOCOMHO-PEIECCUBHON 0one3Hbr0. st eBpomneiickux cTpaH

yacrtoTta 3aboneBanus = 2/10000. OmpenenuTe BO3MOXKHOE YHCIO T€TEPO3UTOTHBIX MO TIIYXOHEMOTE
monei B paiione ¢ 8 000 000 xwureneit.
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Oo01mas ouosorud. I'eHeTnueckue 3aaauu

1. Popkyro nmucy ckpeuiuBaioT ¢ yepHo-Oypoil. Kakumu OynyT pesynbTaThl CKpeUIMBaHUS, €CIU TeH,
OTIPECIISIONINN PBDKYIO OKPAcKy, JOMHUHUPYET HaJl ajUIeIbHBIM T€HOM, ONPEACTSIONINM YepPHO-0ypYO
OKpacKy 1epcTu?

2. UepHslii nBeT (A) MIEPCTH y KOIICK JOMUHUPYET HaJl OenbiM (a), a ToayOoH 1BET ria3 (¢) pereccuBeH
no orHoweHuto K 3eneHoMmy (C). IlpusHaku He cueruieHbl. OmpenenuTe XapakTep paclleIUICHUs
MPU3HAKOB y MoToMcTBa Ipu ckpemuBanun AaCe x aaCec.

3. VYV xopoBbl uepHas MacTh (A) JOMHHHpYET Haj pbbDKed, a Oe3porocth (B) — Ham porarocTsio.
CkpeumBanu 4epHOTro 0e3pororo ObIKa W PHDKYIO POTAaTyI0 KOPOBY M IMOJYYHIIH PBDKErO POTaToro
TesieHka. OLeHUTE BEPOSTHOCTh POXKICHUS YEPHOTO POraToro TEICHKA.

4. Y 310pOBOM JKEHIIUHBI €CTh OpaT, 00JIBHON AJIKOTONM3MOM. PeriecCuBHBIN TeH (a), Onpenestomuii
3TO 3a00JIeBaHUE, CIEIUJICH C MOJIOM, 3Ta JKCHIIMHA BBIXOJUT 3aMYyX 3a 3JI0POBOT0 MY>KUUHY. MokeT nu
Yy HEE POAUTHCS ChIH CO CKIIOHHOCTBIO K aliKorojim3my? C Kakoil BEpOSTHOCTBIO 3TO MOKET IPOU30UTH?

5. ¥V 4enoBeka 1anbTOHU3M OOYCJIOBJIEH PELIECCUBHBIM I'€HOM (@), CLEIJICHHBIM ¢ X —XpPOMOCOMOH, a
TanacceMus (reMOJIMTUYECKAs aHEMUS) — TOMHUHAHTHBIM ayTOCOMHBIM reHoMm (B). Jlrogu ¢ reHorunom
BB noru6aroT B SMOpHOHAIBHOM COCTOSIHUHM, YI€TEPO3UIOT 3TO 3a00JI€BaHUE IMPOSBISAETCS B JIETKOH
¢dopme. JKeHIMHA TaTBTOHHUK, TETEPO3UTOTHAS 110 TEHY TaJacCEMHH, BBIIUIA 3aMYXK 32 MYXYHUHY TOXKE
reTepO3UrOTHOMY I10 3TOMY I'€HYy, HO ¢ HOPMajJbHbIM 3peHHeM. CKOJIBKO pa3HbIX ()EHOTHIIOB MOXKET
ObITh y AeTel B 3T0l cembe? Eciu o1Ha U3 godepeil BHIAET 3aMyK 3a 3JJ0POBOIO YEJIOBEKA, TO C KaKOU
BEPOSITHOCTBIO OHA POJUT peOeHKa — 1adbTOHUKA?

6. IlpoBenuTe CcKpemMBaHHE, IMO3BOJISIIONIME OMpPENeIuTh paznuyus Mexay ¢opmamu AaBsCc u
AABBCC, uMeromuMu 0 JUHAKOBbIC (DEHOTHITHI.

7. Kakoil mpolecc WUIIOCTPUPYET JaHHBIA
pucyHok. Jlaiite o603HaueHne OykBam: a, 0, B,
T.

Bripa3uTe naHHbIi Mpoliecc B BUAE 3a/1a4H.

8. B ceMmbe, rae oren uMeeT rpynmy KpoBu A, a
MaTh — B, poauincs cbiH ¢ rpynmnoi kposu O.
KakoBa BepOsATHOCTb pOXKJIEHUS B 3TOM CEMbE
pebeHka ¢ rpynmnoi kposu A ?

9. Kakoii ¢penorun noromctBa OyaeT ot Opaka:
a)Herpa M CBeTJIOM MynaTku; 0)6enoro u
TeMHON MynaTku?  CTeneHb NUTMEHTAlU
KOXH OIpPENEseTcsl JByMsl IapaMH T'€HOB:
AABB —nerp, AABB miu AaBB — temusiil mynat, AaBB — cpennuit mynar, AABB wiu aaBB cBeTblit
MyJiaT, aaBB — O€JIbIi.

as

a 6

2

10. Ilpu ckpemmBaHuy caMKu Jpo30(UIIbl, AUTETEPO3UTOTHOM 10 TeHaM A U B, ¢ perieccuBHBIM camMIioM
MOJIYYEHO Cieayrolee pacieruienne mno ¢penoruny: 47:3:3:47. Onpenenure pacCTOSHUE MEXKIy T€HAMU
A uB.

OO0mas 6uosiorus. IBOMIOUNS OPrAaHUYECKOT0 MUPA
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Bugoo6pa3zoBanue — 3T0 pe3yJibTaTa)MUKPOIBOIIONUH, 0)MAaKpO3BOIIOLNH, B)IPOCTPAHCTBEHHOMN
U3O0JISILIHN.

Yro u3 nepevrcaeHHOro OTHOCHUTCHA K 3J1eMeHTAPpHOMY IBOJIIOIHOHHOMY
MaTtepuay?A)uanoananrtanus, 0)MyTamuu, B)MOIA(DHUKAITUH.

B pe3yibTaTe KOHBepreHUHHM BO3HHMKAIOT: a)lOMOJIOTUYHBIE OpraHbl, O)aHaJOTMYHBIC OpPraHbl,
B)pYAHUMEHTApPHbIE OPTaHbI.

MeJjikue cucreMaTHyeckue rpynnbl — BHIbI, POAbl, ceMeiicTBa, KaK NMPaBHJI0, BOBHHKAIOT B
npoirecce IBOJIIOIUM MyTeM:a)apoMopdo3a, 0)aereHeparu, B)uIH0aanTaIuu.

OpraHu3Mbl, COBMeIAa0IHe NPU3HAKH Pa3HbIX CHCTEMATHYECKUX IPYNIl, HAIPUMeEP KJIaccoB
JKMBOTHBIX (apXeoNnTepUKC), MPeACTABISIOT Cc000ii:a)pUIOreHeTHYECKUE PAJbI, O)repexoHbIe
(opMBl, B)reHETHYECKUE T0KA3aTEeIILCTBA.

MN3oasimusi — 3T0 (aKkTOp 3BOJIOIUHM, KOTOPBIA: a)yCKOpSET SBOJIOIHOHHBIA IpOIieCC,
0)3aMeIIsIeT SBOTIOIMOHHEIN MPOIIeCC, B)HE BIUSAET HA CKOPOCTh BHI000PAa30BAHHUS.
AHAJIOTHYHBIMHM OPraHAMM SIBJISIIOTCSI: A)UTOJIKM KakTyca WM JIMCThsl KJieHa, O)kaOpbl paka u
xaOpbl aKyJbl, B)pyKa 4eJIOBEKa U KPBUIO MTHUIBL.

JluBepreHiueii Ha3bIBAETCA:a)CXOKICHUE TPU3HAKOB Y JAIEKUX MO MPOUCXOKICHUIO OPTaHU3MOB,
0)pacxoxieHNe MPU3HAKOB B BOJIOIMOHHOM IIPOIIECCE, B)BBIXOJ TPYMIIBI OPraHU3MOB B HOBYIO
aJIalITUBHYIO 30HY.

Kakoii u3 cuaexyomux ¢akropoB cnoco0CTByeT KOHBEPreHTHOH JBOJIIOLMHU JABYX
BUAOB?A)apeiid reHOB, O)HanuuuMe CXOAHBIX MYyTallMii, B)BO3JEHCTBHE OTOOpPa B CXOJHOM
HaIpaBJICHUU.

I'na3za kaabmapa U pbIObl — 3TO NPUMeP:a)pyJUMEHTAPHBIX OPraHOB, 0)aHAJOTHYHBIX OPraHOB,
B)TOMOJIOTUYHBIX OPTaHOB.

Yto siBJIsieTCSl JIeMEHTAPHOI 3BOJIOIUOHHON eIMHMIEH:a)KKIbIA BU, 0)KakIas MOIMYJIALUs
T000T0 BHJIA, B)KaXK1as 0COOb JIF000TO BHUIA.

K BHyTpuBHIO0BOIl 0Ooph0e 3a cyliecTBOBAaHHE OTHOCHTCSI:a)Iapa3suTH3M, O)KOHKYPEHLIHUS,
B)XUILHUYECTBO.

OcHoBHOIi nMpu4nHOi 00pBLOBI 32 CylIeCTBOBAHUE SIBJISIETCSI:a)HACIICICTBEHHAS M3MEHYHBOCTD,
0)BO3MOXKHOCTb OECTIpEIETLHOTO Pa3MHOKEHHUSI, B)OTPAHUYEHHOCTh TEPPUTOPUH U MULIH.

Coruacno mnpeacrasiaenusam K.InHHess 00 OpraHm4ecKkoM MHpe, OTCYTCTBHE 3pEHHSI Y
KPOTaecTh:a)pe3yJIbTaTHEYTPAKHEHHUS OpraHa, 0)akT 00KECTBEHHOTO TBOPEHHUS, B)BUIOU3MEHEHNE
oprasa B pe3yJibTaTe IpUCIOCOOIEHUs K Cpejie.

Kak Ha3pIBaeTcsi mnepHoj Ppa3BUTHS OPraHu3Ma oOT 3HIOTHI [0 cMepTH?A)OHTOTeHes,
6)¢durnorenes, B)apoMopho3, )0 TANITALIHS.

®opma ecTeCTBEHHOI0 0TOOpPa, MPHUBOASAIIAA K PACKAJBIBAHMI0O BHAAa Ha [iBe pa3jMYHbIe
NONMYJIALMH HA3BIBAETCS :a)ABIKYIIEH, 0)cTaOninn3upyromeil, B)AU3pynTHBHOM.

Kak  Ha3piBaeTcsi  TeppuUTOpHsl, Ha  KOTOpOd  :KuBeT  BHA?  A)IKOJIOTHUECKAs
HUIIa,0)MecTooOuTaHue, B)apeal, I')OHOreoeHos.

JBOJIIOLHOHHBII Npouece, CBA3aHHBIN ¢ apoMopdo3oM:a)hopMUpOBaHHE KOJIIOUEK, O)M0sSBICHIE
I[BETKA, B)BO3HUKHOBEHUE Pa3HOOOPa3HBIX 3€JICHBIX PACTCHUH.

IIpumepom MamMoaganTalMu MOXKeT CJAYKUThH:a)yIUIOIIEHUE Tela MPUAOHHBIX PbIO, O)moIoBOMH
IIPOLIECC, B)BOZHUKHOBEHHUE TEIUIOKPOBHOCTH.

ITouemy HeomnpeaeieHHAs HK3MEHYMBOCTD SIBJISIETCS OCHOBHOM B 9BOJIIOIIMOHHOM Ipolecce?
ITouemy nosiBjieHHe Y ’KMBOTHBIX JIETKMX cHUTaeTCs apomopgo3zom?

Yro Takoe «3¢g ekt ocHOBaTESD)?

IIporus kakux mytanuii oroop uaert 6osee 3¢pdpexkTuBHO?

Y10 MOHMMAIOT NOA FeHO(POHAOM NMOMYISAIUuM ?

Kaxkoii kpuTepuii Buga Haubos1ee BaXKHbINH?

OO0was ouosiorusi. Pazpurue oprann4eckoro Mmupa
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BbIxoa pacTeHuii Ha cylly NpoU3oLIesI B:a)opAoBUKe, O)cuitype, B)AeBOHE, I)KapOoHe.

IlepBbIMH Ha3eMHBIMH CIIOPOBLIMH PACTEHUSIMU ObLJIM:a)MXHU, 0)IANOPOTHUKH, B)ICHIODUTHI,
)IUIAYHBI, J1)XBOIIIH.

Ilepexoanoii ¢opmoii Mexkay 3eMHOBOAHBIMH M PeNTHIHAMHM ObLIM:a)cTeronedarnsl,
0)IMHO3aBPHI, B)3BEPO3YOBIC SIIEPHI, T')KOTUIIO3aBPEI, 11)apX03aBPHI.

BnepBble ceMeHaMHU CTAJIM PAa3MHOKATBHCS:2)I0JIOCEMEHHBIE, 0)IIBETKOBBIC, B)IallOPOTHUKH.
BbIxoj :KMBOTHBIX Ha CylIy MPOU301eJI B:a)IeBoHe, 0)kapoone, B)[Ilepmu, r)cumype.
CokpaieHue roJjioceMeHHBIX HACTyNmaeT B:a)KOHIIE MeE3030s, O)KOHIIE Taieo030s, B)HAYAIC
KalHO3041.

Bo3HUKHOBeHHE, KAKHX OPraHM3MOB CO03aJ0 YCJOBHA /UIA Pa3BUTHHA KUBOTHOI'O
mupa?A)bakrepuii, 6)BOIOPOCICH, B)BUPYCOB.

B oT/i0keHUsIX KaKOH 3PbI HAXOISAT cJieJibl MEePBBIX 0€CM03BOHOYHBIX KMBOTHBIX? A)ME30301i,
0)KalfHO30H, B)IPOTEPO30ii, I')aTICO30M.

Tpu1o0UTHI OBLLIN MIMPOKO PACIPOCTPAHEHBI B:a)Me3030¢€, 0)1aneo30e, B)IPOTEPO30e.

PacuBer mNOKPBITOCEMEHHBIX COBHAJ ¢ PACIBETOM:a)HACCKOMBIX, O)peNTUIINI, B)ITHIIL,
T')MJICKOITUTAIOIINX, J1)3€MHOBO/IHBIX.

Kakue oprannyeckue BemecTBa BOSHUKIIN € NMOsAABJIeHUEM (POTOCHHTE3UPYIOIINX OPraHu3MoB?
A)b6enku, 0)yrieBobl, B)KUPbI, I)HYKJICUHOBBIE KHUCIOTHI.

Kakoii cmoco0 nuMTanuss ObUI Yy MNepPBbIX JKUBBIX  OpPraHu3mMoB?A)aBTOTPO(DHBIH,
0)rerepoTpodHBIH, B)XeMOTPO(HBIH.

IITHIBI NOSIBMIIMCH B:a)MEIOBON NEPUOA, O)IOPCKHIL, B)TPUACOBBIHA, B)IEPMCKHIl IEPUOI.
IlepBbIMH Ha3eMHBIMHU KUBOTHBIMH ObLIN:a)3€MHOBOJHBIC, 0)MaykooOpa3HbIE, B)HACEKOMBIE,
I')MOJUTIOCKH.

JleBOHCKHIi MePHOI YaCTO HA3BIBAKT 3POii:a)36MHOBOIHBIX, 0)pBHIO, B)pEIITUIIUH.

Ba:xxubiM apomopdo30M B 3BOJIOUMH  KM3HM ObLIO:2)IIOSIBICHHE JIMCTOBOM IUIACTHKH,
0)BO3HMKHOBEHHE MHOTOKJIETOYHOCTH, B)IIOSIBICHHE KOPHEH.

IlepBoe JierouHoe AbIXaHUe MOSIBUJIOCH Y:a)3€MHOBOIHBIX, 0) KHCTENEPHIX PhIO, B)OSCUETIOCTHBIX
pBIO.

Ilepexoanoii dopmoii Mexay PpenTWIMAMH W OTHUAMH  SIBJSIETCH:a)apXEONTEPUKC,
0)TepoJaKTUIIb, B)[IPOTOABHUCHI, T)HHOCTPAHIICBHSI.

Mopckas penTuiins, NOSIBUBIIASICA B KOHIE TPpHAaca -

KpynHoe yjieHHCTOHOr0€ NMOSIBUBLIEEC B KOHIIE CUJIYPHIICKOrO0 NMepuoaa -
ITouemy HEBO3MOKHO CaMO3apOKACHUE KU3HH B COBPEMEHHBIX YCIOBUAX?
Kaxkyio posib B 3BOJIIOLIMH OPTAaHMYECKOT0 MHPA ChITPAJIO NOSIBJICHUE PACTEHH?
Kak Ha3bpIBaeTcs HayKa, H3y4aloIas JpPeBHIOI0 :KU3Hb Ha 3emue?

Kakue Mmopckue :kuBOTHbIe BBIMEPJIM BMecTe ¢ AUHO3aBpaMu?

. HazoBuTte HanboJ1ee paHHUI NEPHOJ NMATE030iCKOM IPbI?

. YeM 00bSICHUTH NPOLBETAHNE MANIOPOTHUKOO0PA3HBIX B KapOoHe?
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Oo0mmas ouosorus. Jxojorusa. B — 1

1. BbICOKO#i MJI0OBHTOCTBHIO OTJIMYAIOTCH Te BH/bI, Y KOTOPbIX: a)B W30BITKE MHUIIEBHIE PECYPCHI,
0)Benuka rudesb MOTOMCTBA B IPUPO/IE, B)OTCYTCTBYET BHYTPUBUIOBASI KOHKYPEHIIMSL.

2. Hegocraommm 3BeHOM NHUINEBOH Henu: «(PUTOIVIAHKTOH -... - PbIOBI — MOPCKHE NTHLbD)
SIBJISIIOTCS1:2)BOIOPOCITH, 0)KOPAIOBBIE TOJIUIIBI, B)300TIAHKTOH, T')MOJUTFOCKH.

3. TepmMuH <«3KoJorus» ObL1 BHepBble BBedeH B Hayky:a)U.Onronom, 0)XK.b.Jlamapkom,
B)D.["exkenp, r)3.310cC.

4. COBOKYNHOCTH B3aMMOCBSI3AaHHBIX OPraHU3MOB, O0MTAIOLIMX HA ONpedeTeHHOM Y4YacTKe CyUIH,
Ha3bIBaeTCs:a)dKocUcTeMa, 0)OMOIICHO3, B)OMOTCOIIEHO3.

5. Crpykrypy OmomeHo3a ompenessieT:a)coctaB arMmocdepsl, O)ypoBeHb COJIHEYHOW pajaualu,
B)MHUKpPOpPENbed TEPPUTOPHH.

6.Han6oJb11yr0 Maccy B OHOLIEHO3€ JIyra HMeEIOT: a)pacTeHUs, 0)HACEKOMBIE, B)IITUIIBI.

7. TlapuuxoBblii 3¢dekT BbI3bIBaeTCsi BbIOpocamum B arMocgepy:a)renus, 0)COy,
B)XJIOp(HTOPYTIEPOIOB.

8. BzaumopneiictTBue epeBa HW TIpuda-TPYTOBHKA SIBJSIETCSI TNPHUMEPOM: a)KOHKYpPEHIIUH,
0)MUKOpPU3bI, B)[Tapa3sUTH3Ma, I')aMEeHCATU3Ma.

9.COBOKYNIHOCTH OPraHU3MOB, OOMTAIOIIMX HA [He BOJ0E€MAa, HA3bIBAETCS:a)IHIAPOOHOHTOM,
0)0eHTOCOM, B)IIJIAHKTOHOM.

10. Bwupa, coxpanuBmMiics OT paHee MNpoUBeTalUmiell Trpynnbl KUBBIX  CYHIECTB,
Ha3bIBaeTCsA:a)PEINTOM, 0)3HIEMUKOM, B)3U(PUKATOPOM.

11. JnuTeIbHOCTHL BTOPUYHON CyKIeCCUHM MPU BOCCTAHOBJIEHHM JUCTBEHHBIX JiecoB: a)l10-20 ner,
0)25-40 net, B)100 — 120 net, r)6omnee 200 ner.

12. B cocraB nonyasinuuu HE BXxoasiT:a)opranu3mbl OJHOTO BHUAA, O)OpraHU3MBI Pa3HBIX BHUOB,
B)OpPraHU3MbI OJIHOTO 110J1a, I')OPraHu3Mbl pa3HOI'0 BO3pacTa.

13. IIo B.H.CykaueBy K KOMIIOHEHTAM OHOreoneH03a He OTHOCATCH: a)ynadoTor, O)KIMMATOI,
B)penbed, T)PUTOIECHO3, 1)300ICHO3.

14. Hanuume y Ha3eMHBIX pacTeHMH MeXaHHYECKHX TKAaHell SABJsieTCs MPHUCIOCO0IeHueM
K:2)HU3KOM IIOTHOCTH BO3/yXa, 0)paccestHHON COJTHEYHOH pajualiy , B)HEIOCTATKY BJaru.

15. OBTpodukanueii Ha3bIBaeTcs NpoLecc: a)BOCCTAHOBICHMS IUIOAOPOAUS MOYB, 0) pPE3KOro
TIOBBIIIIEHUS YPOBHS IEPBUYHOM MPOTYKIIMK BOJHBIX YKOCHUCTEM, B)ITFO0OT0 M3MEHEHHS COCTAaBa BOJIHBIX
9KOCHUCTEM.

16. IlocnenoBatebHAasA CMEHA BO BpeMeHH OJHMX OMOLIEHO30B APYITMMH HA3bIBAETCH:a)KINMaKCOM,
0)KOHCOpILIKEH, B)CYKIIeCCUEH.

17. PacreHusi BJIa)KHBIX MeCTOOOMTAHUI COCTABJSIET JIKOJOTMYECKYI0 TIPYINIYy:a)KproQpuUTOB,
6)Me30(UTOB, B)IUTPODHUTOB.

18.I1pupoct OGuoMacchl reTepoTPO(POB—KOHCYMEHTOB — 3T0:a)IIEpBUYHAS MPOAYKLHUS, O)BTOpHUUYHAs
IPOIYKIHS, B)TMpaMuia buomacc, T')IupaMuia SHEPTUH.

19. KucjioTHbI€e 10:K1M IMEIOT BOJOPOAHBIN moka3aTtenb: a) pH>7, 0)pH=7, B)pH<5,5

20.B Omocdepe HaubobLIeli NPOAYKTHBHOCTHIO 00J1a1aI0T:a)yyacTKH, 3aHUMAaeMble CyIIeH;
0)y4JacTKH, 3aHUMaeMbl OKeaHaMHM; B)CYIIIa U OKEaHbl PABHO3HAYHBI IO TPOTYKTUBHOCTH.

21. llupamupga 6momacc ObIBaeT NepeBePHYTONH B IKOCHCTEMe:a)TOPHOI, 0)1€CHOM, B)BOJHOM.

22. PacnpocTrpaHeHue ILUIOJ0B W CeMSIH PAaCTeHUiIl KMBOTHBIMM HAa3bIBaeTCs: a)3HM300THEN
0)300cTOpHeii, B)300XOpHEH.

23. YTo CJIy:KMT OrpaHNYMBAOIIUM (paKkTOpOM B OMOLIeHO3e?

24. B yeM 3aKki04aeTcsi NPABUJIO IKOJOTHYECKON MUPaMUAbI?.

25. YcTaHOBJIEHO, YTO B TPONMYECKHUX JIeCaX HMUKOIAA He HA0JI0JaeTcs BCIBIIIKHA YMCJIEHHOCTH
OT/IeJIbHBIX BH/JO0B, a JJIsl TYHAPbl XapaKTepPHbl MacCOBble Pa3MHOKE€HHS JIEMMHUHIOB U JAPYTrux
KUBOTHBIX. [Touemy?

26. B Tponuyeckux paiioHax, rje MHOIO TeIlJIa M CBeTAa, KU3Hb O4YeHb OeJHA B OKeaHaX. JTH
paiioHbl HA3bIBAOT OKEAHMYECKHMH NYCTHIHSAMH. UTO orpaHuumBaeT 3/7ech pPa3BHUTHE KUBBIX
OpPraHu3mMoB?
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OO01as ouostorus. JxoJjorus. B — 2

1. BpiOpocbl Kakoil OTpacjy NMPOM3BOJACTBA B 00JibIlel CTENEeHH CHOCOOCTBYIOT IBTPOPUKAIUM
BO/J0E€MOB:a)3HEPreTHKa, O)MUIIeBas MPOMBIIIICHHOCTD, B)3eMIICCITHE.

2. Cmor — 310 coueranme: a)CO2 u Kamenb TymaHa, 0)CEPHHCTOrO rasa M kameib TymaHa, B)CO2 u
IBIJIEBBIX YAaCTHIL, T)IIBUICBBIX YACTUI] M TyMaHa.

3.K KceHOOMOHTAM OTHOCSATCSI:a)TsDKEIble METaJUIbl, O)CHUHTETHYECKHE Opr. BEIIECTBA, UYXKIbIE
ounocepe, B)rHUIONINE OCTAHKHU JKUBOTHBIX M PACTCHHIA.

4. Tpodpuuyeckuii ypoBeHb omnpeaesieTcsi KaK COBOKYNHOCTh:a)IIPOIYIIEHTOB, KOHCYMEHTOB,
penyLeHToB; 0)OpraHu3MOB, OObEIMHIEMbIX TUIIOM MTUTaHUSA, B)aBTOTPO(OB U reTepoTpodoB.

5. YTo U3 nepeyHcIeHHOr0 MOKHO CUUTATH MPUMEPOM NMEePBUYHON CYKIeCCHH ? A)MXU-THIITAHHUKHN -
CEeMEHHBIE PAaCTeHHS, 0)IMIIaHUKU-MXU-CEMEHHBIE PACTCHUS, B)IUIIAHUKI-CEMEHHbIC PACTCHUS-MXH.
6. HauboJiee 3aMeTHBIM MOCJIEACTBHEM JKOJOTMYECKOI0 HANPSKEHHUS SIBJISIOTCH 3200JIeBaHUSA:
a)mMo3ra, 0)nedeHu, B)KUIIICUHUKA, T)CePIa, 1)KOCTEH.

7. [IpyuMepoM arpoueHo3a MOKeT CJIYKUThb:a)lIyT, 0)y4acToK jeca, B)IIapK, I')CTEb.

8. CrabwibHasi »3KOCHCTEMA XaPAKTEPU3YeTCsl: a)yCTOMYMBBIM YBEIUYCHHUEM YHUCICHHOCTH
MOMYJISIHH, 0)ITOCTOSHHON YUCICHHOCTHIO MOMYJISLUN, B)yMEHBIICHUEM YHCICHHOCTH TOIYJISIIHIA.

9. [IpuMepoM KAaKOro THIA OTHOLIEHMI SIBJIsIETCS B3aHMOOTHOIIIEHUSI B3POCJIOi e/ U MPOPOCTKA
ay6a? A)ueiitpanusMm, 6)aMeHCcaTu3M, B)Iapa3UTU3M, I)KOMMEHCATU3M.

10. Peakuum KUBBIX OPraHM3MOB HAa H3MEHEHUS] NPOJOLKHTEIbHOCTH CBETOBOrO JIHA
Ha3bIBaeTcsi: a)QoToTakcucoM, 0)PoTornepruoaoM, B)(HOTONEPHOIUZMOM.

11. PexyueHTamMu B NMINEBOI HeNmH 4Yalle BCero SIBJASIIOTCH:A)BBICIINE pacTeHUs, O)rpuObl u
OaxkTepuu, B)HU3IINE PACTCHHUS, T') KOHCYMEHTHI-T1aJalIbITUKH.

12. K nposiBiienuio aeiicTBUsi OHOTHYeCKMX (PAKTOPOB CpeAbI_Heab3sl OTHECTH:a)BBbIJCIICHHUE
pacTeHUsMH KHCIOpo/a, O)BblieTIeHIe 0aKTepUsIMU TOKCUHOB, B)IIEPEHOC MBLIBIIBI BETPOM.

13. IIpoayueHTaMi OpraHu4YecKHX BelIeCTB B arpocucreMe SIBJASIIOTCS: a)UEIOBEK M C/X pacTEHUS,
0)c/X pacTeHUs U )KUBOTHBIE, B)KYJIbTYpPHBIE PACTEHHUS, COPHBIC PACTEHUS U TTOYBEHHBIE BOJAOPOCIIH.

14. Dxojoruyeckoil cykieccueil Ha3bIBaeTCs:a)Cy)KCHHE apealia BuJa, 0)paclIupeHue apeajia BUA,
B)IIOCTETIEHHAsi CMEHa CTPYKTYPhl U COCTaBa SKOCUCTEMBI.

15. Tepmun «0uoreoneHno3» B Hayky BBesi:a)d.l'ekkens, 0)A. Tencnu, B)B.H.Cykaues.

16. B kakoMm ciiyuyae TOYHee YKa3aHO COOTHOIIeHUe Ouomacce Ha cyme? A)99.2% pacrt. : 0,8% xuB.;
0)93% pacr. : 7% xwuB.; B)99% pacr. : 1% xus.

17. T'n1aBHBIM orpaHu4uBamuM (akTopomM OecnpeneJbHOr0 POCTa YHMCICHHOCTH BHJIA
SIBJISIETCS1:a)HETOCTATOK MMUIIH, O)BIUSIHUE XUIHUKOB, B)UHPEKINOHHbIE 3a00I€BaHUSI.

18. DkojiorMyecKy0 Ipyniy COJHUIEJTIO0MBBIX PACTeHUIl Ha3BIBAKOT:a)KpUO(UTHI, O)rearnopuThl,
B)TUTPODUTHIL, I')CLIUODUTHI.

19. Opranu3msl, NUTAOIHECS IKCKPEMEHTAMHU KUBOTHBIX:a)Korpodaru, 6)300¢aru, B)KpHODUTHI,
r)purodaru.

20. He siBasiI0TCS1 a0MOTHYECKUMH (paKkTOpamMM:a)3aMOpO3KH, O)penbed, B)UUCIEHHOCTh OPraHU3MOB,
T')XUMHYECKHI COCTaB TIOYBHI.

21.0pranusm, cnoco0HbI CylecTBOBATh B Pa3HbIX YCJIOBHMAX Cpeabl:a)3BpUOMOHT, 0)31a(oH,
B)KCEHOOUOHT, I')OMOTOII.

22. He¢1b, ra3 no BepHaackomMy 0THOCUTCS K:2)KOCHOMY BEIIECTBY, 6)0MOKOCHOMY, B)OHOT€HHOMY.
23.Kaky1o poJib B KPYroBOpoTe yrjepoaa urparT KOpaJjioBbie NOJUIbI?

24. B Bujie 4ero a3oT yCBAaNBAeTCS PACTCHUAMM?

25. TlpuolOpersi TEeNMJIOKPOBHOCTb, NTHIbI TeEpPeCcTAId 3aBUCETh OT W3MEHEHHsS TeMIepaTypsbl
cpenbl. [Touemy ke 60JIbIIMHCTBO BUAOB NTHI HA 3UMY YJ1€TalOT HA 10T?

26. BO3MOKHOCTH CAMOOYMINEHHMS BOJOEMOB CHWJIBHO CHHKaeTcsl IPH cOpoce B HHUX TeIUIbIX
NnpoMbIlLIeHHBIX Bod. [Touemy?

JlabGopaTopHas padora
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OBHAPYXEHHUE BEJIKOB, YI'JIEBOJOB, JIMIITNIOB U BUTAMHUHOB B
BUOJIOI'MYECKHUX OB BEKTAX

[lenn. [Toka3aTh Hamu4Ke OCIIKOB, YIJIEBOIOB, JTUIIHI0B U BATAMHHOB B Pa3IMYHBIX OMOJIOTHYCCKHUX
o0BeKTax.

1. OFHAPY,KEHUE BEJIKOB

Oo6opyaoBanmue. [lITatue ¢ mpoOupKamu, KarmeabHUIA, MUTIETKA EMKOCTHIO | MJI, BOsiHas OaHs.
PeaktuBbl. PactBop stmunoro 6enka, 1%-Hbliit pactBop xenatuna, 10%-Hblil pacTBOp rUApOKCHIA HATPUS,
1%-wns1it pacTBOp cynbdaTa meau, 0,5%-Hbli BOIHBIA paCTBOP HUHTHI-

pHHAa, KOHIEHTPUPOBAHHAS a30THAs KUCIIOTA.

Xoa padoThl
1. buyperoBas peakius (Ha oOHAPYKCHHE MIENTUIHOUN CBsI3M). B 1Ie09HOI cpeie aTOMEBI a30Ta,
BXOJSIILIME B COCTaB MENTUAHOMN rpynIbl, 00pa3yoT OKpalleHHbIe KOMIIJIEKCHbIE COEIUHEHUS C HIOHAMU
menu. (BemiectBo OMypeT ¢ HOHaMH MM AAaeT aHAJOTHYHYIO PEAKIIHUIO. )

benok kypuHOro siiilia OTAENINUTE OT JKENTKA, pa3BeUTe AMCTUILIMPOBAHHON Bo10i B 10 pas,
npopMITPYITE Yepe3 HECKOJIBKO CII0eB Mapiu. B mpobupky BHecuTe 5 Karenb pacTBopa Oenka, 3 Karim
pacTBOpa r'uAPOKCHJIa HATPUS U OJHY Karulo pactBopa cyibharta meau(ll) u nepemernaiite. Cogepxumoe
IpOOUPKH PUOOPETAET CUHE-(PHOTIETOBYIO OKPACKY.

2. Huarunpunosas peakius (Ha 00Hapy)KEHHE aMUHOrpyIisl). beaku, moaunenTuasl ¥ CBOOOIHBIE
AMUHOKHCJIOTHI BCTYTAIOT B PEAKIUIO KOHACHCALIUU C HUHTUAPUHOM. [IpOayKT KOHIEHCAIIMH OKpaIlleH B
(GuoneToBbIN 1BET.

K 5 xamisam pacTBopa ssM9HOTO O€IKa MPUIICHTE S5 Kareib BOJHOTO pacTBOpa HUHTHAPHUHA U
HarpeiTe o kunenus. Yepe3 2—3 MUH TOSBIIICTCS. PO30BOE WU CHHE-(DHOJIETOBOE OKpAIlIMBaHNE.

3. KcantnonporenHoBas peakiysi. C mOMOIIBIO 3TOW LIBETHOM peakiuyu B Oeiake 00HapyKUBAIOT
[UKINYECKHEe aMUHOKHUCIIOTHI, UMEIOIINE B COCTaBe OEH30JIbHbBIE KOJIbLIA (IPOUCXOAUT HUTPOBAHUE
OeH30JIbHBIX KoJiell). B mienouHoi cpene kenTble HUTPOIPOU3BOAHbIE IIUKIMUECKUX aMUHOKHUCIIOT
00pa3yIoT COJIM, OKpAIIEHHbIE B OPAHKEBbII 1IBET.

K 5 xamisim pactBopa stmuHoro 6enka go6aspTe 3 Karian KoHlleHTpupoBaHHON a30THOM KHUCIOTHI
(octopoxkHo!). Bermanaet ocanok. [Ipu HarpeBaHUM 0CaZlOK PACTBOPSIETCS U PacTBOP NMPHOOpeTaeT
kenThid 1BeT. [locie oxmaxkaeHuss MOXHO 100aBUTH B MpoOupky S—10 kanenb pacTBopa rHIPOKCHIA
HaTpHUs [0 MOSBICHUS OPaHKEBOIO0 OKpAIIUBAHMS.

[TpoBenuTe 3Ty K€ peaklMIo C pacTBOPOM KenaTtuHa. JKenaTHH He COEPIKUT HUKITNYECKUX
aMHHOKHUCIIOT, IO3TOMY KeNThIi 0calioK He Bbinajgaet. (MMeromuiics B poJiaxke )KeJTaTUH MOXKET
coJiepKaTh IPUMECH APYTUX OEIKOB, IOATOMY HHOI/IAa OSIBIIIETCS OUEHB CI1a00€ KEJITOBATOE
OKpAaILMBaHUE.

Il. OBHAPYKEHHE YIJIEBO/IOB

Oo6opyaoBanmue. [lITatus ¢ mpoOHpKamMu, MUTIETKA EMKOCTBIO 1 MII, BOAsIHAs OaHsl.

PeaktuBsl. 1%-HbIi1 pacTBOp KpaxMaia (KpaxMmallbHOTO Kieicrepa), 1%-Hblil pacTBOp caxapossl, 1%-
HBII pacTBOp PpyKTO3bI, 1%-HbIH pacTBOp Mojaa B noauae kamus (pactBop Jlroromns), 1%-Heli cIUPTOBOIA
pactBop a-HadTONa (TIEpeT UCITOTB30BAaHUEM PA3BECTH B S pa3 BOJ0M), 1%-HbII CIUPTOBOM PacTBOP
TUMOJIa, KOHIICHTPUPOBaHHAs cepHasi Kuciora, peaktuB CenuBanona (0,5 T pe3oplivHa, paCTBOPEHHOTO B
100 it 20%-HO¥ CONSTHOM KUCTIOTHI).

Xoa padoTsl
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1. MonkpaxmanbHas peakius (Ha oOHapykeHHne kpaxmaia). B mpobupky BHecute 10 kanens pacTBopa
Kpaxmalia ¥ oJIHy Karto pactBopa Jlrorons. Habmogaercs cuHe-(uoaeToBoe OKpaliuBaHue.

2. Peakmmst Monmiia (Ha oOHapy»xeHue meHTo3). C moMOIIbI0 PEakiiuu ¢ TUMOJIOM (UJTH C 0-HaTOJIOM)
00HapyKUBAIOT HE3HAYUTEIbHBIE KOJIMUYECTBA YIJIEBOJIOB WU YIJIEBOAHBIX KOMIIOHEHTOB B CJIOKHBIX
coeauHenusix. Buumanue! [IpoOupku JOIKHBI OBITH OUY€Hb YUCTHIMH !

B nBe npobupku BHecuTe 1o 10 kamesas pacTBopa caxapo3bl. 3aTeM B OJHY U3 HUX 100aBbTe 3
KaIlJIi CIIUPTOBOI'O PAacTBOPA TUMOJIA, a B IPYI'YI0 — TAKOE ’K€ KOJIMYECTBO CIIUPTOBOIO PACTBOPA O
Ha(drona. B o6e mpobupku (octopokno!) Hanerite 1mo 0,5 M1 KOHIICHTPUPOBAHHOM CEpHOM KHCIIOTHI. Ha
TpaHUIle ABYX KUAKOCTEH HAOII0AAI0T MOSABICHUE KPACHOTO OKPALIMBAHUS B IPOOMPKE C TUMOJIOM U
($H0IETOBOTO B MPOOUPKE C 0-HA(DTOIOM.

3. Peaknusa CenuBaHoBa (Ha oOHapyx)eHue neHTo3). pykro3a npu HarpeBaHUH C COJISTHON KUCIOTON U
PE30pLIMHOM J1aeT BUIIHEBO-KPACHOE OKPALIMBAaHUE (B KPACHBIM LIBET OKpAIlEH NPOAYKT KOHACHCALUU
pesopiuHa ¢ pypdyposiom, oOpazoBaBmUMCS U3 HPYKTO3bI).

B npo6upky naneiite 10 xanens peaktuBa CenuBaHOBA M 2 KaIlId pacTBOpa (GPyKTO3bI U
OCTOPOKHO HarpeiTe 10 Havyana kuneHus. [losiBisercs kpacHOE OKpallIuBaHUE.

III. OBHAPYXEHUE JIMIINJOB

Oo6opyaoBanmue. [llTatus ¢ mpodupkamu, BojAsHAs OaHs, MUIETKU EMKOCTBIO | MJI, CTEKIISIHHBIE
Peaxtubl. CIUpTOBOI pacTBOP paCTUTEIHLHOTO Macia (HECKOJIBKO MIJUTMIUTPOB Macjia paCTBOPUTH B
paBHOM 00BbeMe abCcoMOTHOTO cupTa), 1%-Hblii XJ10pohOPMHBIN pacTBOp XO-NecTeprHa, 1%-Hblii
XJIOPO(OPMHEIN pACTBOP PACTUTEIHHOTO Maciia, KOHIICHTPUPOBAHHAS CEpHAsl KHCIIOTa, alleTOH,
Kpacurens cyaas Il1.

Xoa padoTbl

1. OGpa3oBaHue KUpoBoi IMynbcuu. [{BeTHas peakius Ha munuabl. K 1 M1 ciupToBoro pactsopa
PacTUTENBLHOrO Macya 100aBbTe 2 MJT XOJIOAHON BOJIBI M CUJILHO BeTpsixHUTE. OOpa3yercs MyTHas Oenas
IMYJIbCHS.

B npo6upky ¢ 0,5 M Boasl 700aBbTe 3 Karuu Macia u oauy karmo Cynana I, Haxonsmuiics
HOBEPX BOJIBI CIIOH Macia OKpaIInBaeTCsl KpacUTeNIeM B KPacHbIH LBET.

2. ITonydenue senutuHa. JIenuTUH OTHOCAT K rpymne (GocdonnunuaoB, OH BXOJUT B COCTaB KIETOYHBIX
MeMOpaH. JlenuTHHA MHOTO B TKaHSX MO3Ta, a TAKXKE B JKEITKE KypPUHBIX SUL. B cTakaHYMK MONI0XKHUTE
IIOJIOBUHY KEJITKA KYPUHOTI'O I U, TOMEIINBas Nano4dkoi, mpuiente 40 M ropsuero cnupra. [locie
TOT0 KaK PacTBOP OCTBIHET, OTGUIBTPYITE €ro B Cyxyto Npooupky. @uiabTpaT 1015KeH ObITh
npo3payHbIM. B cyxyro npobupky Hazneirte 10 kamenp anieToHa, 3aTeM M0 KarjisiM J00aBbTe MOTyYSHHBIH
CIIUPTOBOM pacTBOp JieuuTuHA. Brinagaer Gesnblil 0caok HEPaCTBOPUMOIO B all€TOHE JEIMTHHA.

3. I1BeTHas peakiiys Ha XOJeCcTepUH. XOJIECTEPUH — KUPOIMOI00HOE BEIIECTBO, UMeroIee O0bIIoe
3Ha4YeHue A oprauu3ma. OH BXOJUT B COCTaB KJIETOUHBIX MEMOpaH, sBJSETCS MPEIECTBEHHUKOM
KEITYHBIX KUCIIOT, BUTAMHHA B, IMMOJIOBBIX TOPMOHOB, TOPMOHOB KOPBI HA/IIMTOYEYHUKOB. B ocHOBE
PEAKIIMHU JIEKHT €ro ClIOCOOHOCTh OTJaBaTh BOAY U KOHJIEHCHPOBATHCS B OKpAIlIEHHBIE COSTMHEHMS.

B cyxyro npo6upky Haneiite 10 kanens Xa0podhopMHOTO pacTBOpa XoJecTepruHa U (OCTOPOKHO!)
10 CTeHKe cocy/ia npuieite 0,5 MJ1 KOHIIEHTPUPOBAHHON CEPHOM KHCIOThI, OCTOPOXKHO BCTPSAXHHUTE.
Bepxuuii x10podopMHBIii c10ii OKpalirBaeTcsi B KpacHO-opaHkeBbli 1IBeT. [Iponenaiite Ty xe
PEAKINIO € XJIOPO(OPMHBIM PACTBOPOM PACTUTEIHHOTO Maca.

IV. OBHAPY XEHUE BUTAMMWHOB

OoopynoBanue.llltaTuB ¢ mpoOUpKaMH, NHUIETKH EMKOCTBHIO 1 ML
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PeaktuBel. Cox pyKTOB WIIM OBOILEH, HaIpuMep KapTodeis 1100 KamycThl (OKpaleHHbIH COK
CMOPOHMHBI HJTM CBEKJIBI HE TOJUTCS, TaK KaK COOCTBEHHAs OKPAaCKa MAaCKHPYET OKPACKy METHIICHOBOTO
cunero), 0,01%-Hp1i pacTBOP METHUIIEHOBOTO CHHET0, 5% -HBIi pacTBOp KapOOHATa HATpus, TAOJIETKU
WK pacTBOP VI MHBEKIMI BUTaMKiHA B6 (anTeunslit nmpenapar), 1%-ubiit pactBop xmopua xenesa(lll)

Xoa padoThl

1. O6Hapysxenue putamuna C. Butamun C (ackopOMHOBAsI KUCIIOTa) COACPIKUTCS B CBEXKHMX OBOIIAX U
dpyKTax, B IUCTbIX MHOTUX pacTeHH. OH He0OXO0AUM KJIETKaM, TaK KaK y4acTBYeT BO MHOTHX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX, AKTUBUPYSI UM UHTUOUPYSI HEKOTOpPbIE (PEepPMEHTHI.
ACKOpPOMHOBYIO KUCIIOTY OOHApYKUBAIOT MO0 UCYC3HOBEHUIO OKPAITMBAHUS OKHCICHHON (DOPMBI
KpacHuTelsi METHIIEHOBOTO CHUHEr0, KOTOPBI OHAa BOCCTaHABIMBAET B O€CLBETHYIO (hOpMY.

B npobupky HaneiTe 1 M CBeXEOTKaToro coka, 100aBbTe 2 KalluIM METHIICHOBOTO CHHETO U 2
Kariu kapOonara HaTpus. [Ipobupky cierka nonorpeiire. CuHSSI OKpacka rcue3aer.

2. ®eppuxaopuHas npobda Ha ButamuH B6. Butamun B6 conepkutes B siflax, eYeHU, IPOXIKax,
0000BBIX. DTOT BUTAMHUH UTPAECT BXKHYIO POJIb B 0OMEHE aMHHOKHUCIIOT U JINTTH/IOB.

[TpurotoBbTe 1%-Hbli pacTBOp BuTamuHa B6 B Boge. B npoOupky Haneiite 1 M pacTBopa BUTaMHUHa,
nobaBbTe OJIHY Karumo pactBopa xiopuaa xkenesa(lll), mepemenraiite. PactBop okpammBaeTcst B KpaCHBIH
[[BET M3-32 00pa30BaHMs KOMILICKCHOM COJH.
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