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1. IOACHUTEJIBHASA 3AIITMCKA

[Iporpamma yueOGHOro npeamMera «buosnorus» pa3padoTaHa Ha OCHOBE:

dbenepanbHOTO rOCYyAapCTBEHHOIO0 00pa3oBaTEIBHOTO CTaHAApTa CPEAHErO OOIIEro
obpazoBanus (nainee — ®I'OC COO);

OPUMEPHOM  OCHOBHOM  00pa3oBaTeNbHOM  MpOrpaMMbl  CpPeIHEro  OOIIero
obpazopanus (nanee — [IOOIT COO); penepanbHOro rocyJapcTBEHHOT0 00pa3oBaTEILHOTO
CTaHjapTa cpenHero npodeccuoHaibHoro oopaszosanus (naiee — @I'OC CIIO) 18.01.27
MamuHUCT TEXHOJIOTMYECKUX HOACOCOB U KOMIIPECCOPOB;

npuUMepHON pabouell mporpamMmbl 0011€00pa30BaTENbHON y4eOHON TUCHUTIIMHBI
«buonorusiy» MO  €CTECTBEHHO-HAy4YHOMY  mpoduiato (s npodeCcCHOHATbHBIX
oOpa3oBaTeIbHBIX OpraHu3aimii); yueOHoro riaHa mo mpodeccun 18.01.27 Mammunct
TEXHOJIOTMYECKUX HOACOCOB U KOMIIPECCOpPOB; paboueil mporpaMmbl BOCIHMTAHUS IO
npodeccun 18.01.27 MammHUCT TEXHOJIOTUYECKUX HACOCOB M KOMITIPECCOPOB.

[Iporpamma yueOHOro mnpeamera «buonorus» paszpaboTaHa B COOTBETCTBHH C
Konuenuuedr  mpenojaBanus — oOuieoOpa3oBaTeNbHbIX  JUCHMIUIMH C  yYE€TOM
npo(ecCUOHaNBbHON  HANpaBJIEHHOCTH  MPOrpaMM  CpPEAHEro  npo(eccHOHaIbHOTO
oOpa3oBaHus, peaqu3yeMbIX Ha 0a3e OCHOBHOTO 001Iero oOpa3oBaHMs, YTBEPKICHHOU
pacniopsbkeHrneM Munucrepcera npocsenieHus: Poccuiickoit @enepanuu ot 30.04.2021 Ne
P-98, na ocHoBanuu nucbma JlenapraMmeHnTa rocyAapCTBEHHON MOJUTUKY B chepe CpeTHero
npodeccuoHanbHOTO 00pa3oBaHusi M TIpodeccHoHanbHOrO 00yueHuss MuHHUCTEpCTBa
npocsenieHust Poccuiickoit @enepannu ot 30.08.2021 Ne 05-1136 «O nHamnpaBieHUH
METOJIMK MPETIOaBAHUS.

Copepxanue paboueilt mporpaMmbl 1o mnpenMery «buonorus» paspaboraHo Ha
OCHOBE: CHHXpOHU3aluu o0pa3oBarenbHbiXx pe3yiabTaTroB GPI'OC COO (JIUYHOCTHBIX,
npeametHbix, MeranpeametHeix) 1 ®I'OC CIIO (OK, IIK) ¢ yderom mnpoduibHON
HampaBieHHocTH mpodeccun  18.01.27 MamMHUCT TEXHOJOTMYECKUX HACOCOB U
KOMIIPECCOPOB.

WNHrerpaumy W NpeeMCTBEHHOCTH COJAEpKaHud 1o npenmery «buonorus» u
coJiepKaHus Y4eOHBIX TUCIUIUINH, Tpodeccuonanbubix Moayieit ®I'OC CIIO.

1.1. MecTo y4eOHOro mnpeaMera B CTPYKType OCHOBHOH 00pa3oBaTebLHOM
NpOrpaMMmabl:

VYuebnsiii mpeamet «buonorus» nzydaercs B o01eo0pa3oBaTeIbHOM IIUKIIE OCHOBHOM
o0pa3oBaTeIbLHON MPOTPaMMBI CpeTHEro MpodeccuoHaibHoro oopazopanus (naisee — OOII
CIIO) no mpodeccun 18.01.27 ManmHUCT TEXHOJIOTHYSCKUX HOACOCOB M KOMITPECCOPOB
Ha 6a3e OCHOBHOT'O 00IIIeT0 00pa30BaHUs C TIOJYYCHHEM CPETHETO 00IIero 00pa3oBaHusl.
Ha n3yuenne npenmera «buonorus» o 18.01.27 MamumHACT TEXHOJIOTHYECKUX HHACOCOB
Y KOMITPECCOPOB OTBOJUTCA 72 yaca B COOTBETCTBUH C YUEOHBIM IIJIAHOM 110 IIpodeccuu
18.01.27 MamuHHACT TEXHOIOTHYECKUX HOHACOCOB M KOMITpECCOPOB B nporpamme
TEOPETUUYECKHUE CBEJICHUS IOTIOTHSIOTCS JTaOOPATOPHBIMU U MPAKTUUECKUMHU 3aHATUSIMU B
COOTBETCTBUHM C YUEOHBIM I1aHOM 110 npodeccuu 18.01.27 MammHUCT TEXHOJIOTUUECKUX
H6aCOCOB U KOMITpeccopoB. [Iporpamma coaepkuT TeMaTUYeCKUii Ii1aH, OTpakarouui



KOJIMYECTBO YaCOB, BBIICIISIEMOE HAa U3YUEHHUE PA3JECIOB U TEM B paMKax IpeIMeTa
«bnomorus.

KonTpons kauectBa oCBOeHMsI mpeaMeTra «buoOnmorus» NPOBOAUTCS B MPOLECCE
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTECTALUU.

Tekyiuii KOHTPOJIb MPOBOAUTCS B Mpejeiax yueOHOTO BpEMEHHU, OTBEJAECHHOIO Ha
NpEeIMET, KaK TPAJUIMOHHBIMM, TaK MW HWHHOBAIMOHHBIMHA METOJAMH, BKIIKOYAs
KOMIIBIOTEPHOE TECTUpPOBaHUE. Pe3ynbTaTbhl KOHTPOJS YUYWUTHIBAIOTCS MPHU MOJBEACHUU
WUTOTOB I10 MPEIMETY.

[IpomexxyTounas arrectaius npoBoAauTcs B dhopme audpepeHImpoBaHHOTO 3a4eTa
BO 2 CEMECTpE I10 UTOraM M3y4YEHHUs IIpeIMeETa.

1.2. Ilenam u 3agaum yueOHOro nmpeamera

Peanuzanms nporpammel yuebnoro npeamera «buonorus» B ctpykrype OOIT CITO
HaIlpaBJieHa Ha TOCTH>KEHHE LU T10:

OcBoennto obOpazoBarenbHbix pe3yiabraroB GI'OC COO: nuunoctHbie (JIP),
MetanpenmetHsie (MP), npenmernsie 6azoBoro yposHs (I1P0),

MOJATOTOBKE O0YYAOIINXCS K OCBOCHUIO OOIIMX U MPO(PECCUOHATBHBIX KOMIIETEHIIHMI
(manee — OK, TIK) B cootBerctBum ¢ ®I'OC CIIO no npodeccuu 18.01.27 Mamumnuct
TEXHOJIOTUYECKUX HHACOCOB U KOMIIPECCOPOB.

B coorBerctBum ¢ IIOOII COO coxepxkaHue mnporpaMMmbl HaIpaBji€HO Ha
JTOCTI)KEHUE CIEAYIOIINX 3a]1ay:

- MPEAOCTABIECHUE KAXKAOMY 00y4aroeMycs BO3MOXHOCTb JJOCTUKEHHUS YPOBHS
OMOJIOTMYECKUX 3HAHUM, HEOOXOIMMOTO JIJIs JadbHEUIIIeH YCIICIIHON dKU3HU B OOIIIECTBE;

- dbopMupoBaHUe MPEICTABICHUS O COLMAIBHBIX, KYJIbTYPHBIX U UCTOPUYECKUX
dakTopax cTaHOBJIEHUSI OMOJIOTHH;

— dbopMHupoOBaHWE YMEHHUS TPUMEHSITH TIMOJYyYEHHBIC 3HAHUS TIPU PEHICHUH
pa3IUYHbIX 33/7]a4, B TOM YHCJe TPO(PECCHOHATBHBIX;

- dbopMHpoBaHUE TPEACTABICHUS O OMOJOTMM KaK 4YacTU OOIEeYeTI0BEUECKOU
KYJIbTYPbl, YHUBEPCAIbHOM SI3bIKE HAYKH, NTO3BOJISIOIIEM OMUCHIBATH U U3y4YaTh PEAJIbHbBIC
MPOLIECCHI U SIBJICHUS.

B mpomiecce ocBoenus mpenmMera «buonorus» y oOydaromuxcsi meJaeHanpaBiIeHHO
dbopMHpYIOTCS  YHHUBEpcalbHBIE ydeOHble geiicTBus (mainee — YVY]I), Bkiouas
dbopMupoBaHHE KOMIIETCHIIMH B 00JIaCTH Y4e€OHO-UCCIEAOBATEILCKOM U MPOEKTHOU
JeSATENbHOCTH, KOTOPBIE B CBOIO OYEpe/Ib 00ECIIeUNBAIOT IPEEMCTBEHHOCTh (DOPMUPOBAHUS
o0mux komnerenuit ®I'OC CIIO.

®opmupoBanue YVYJl opueHTHpPOBaHO Ha MNPodEeCcCHOHATBHOE CAMOOIpPEneIeHUE
OoOy4Jaromuxcs, pa3BUTHE O0a30BbIX YIPABICHUYECKUX YMEHHMHA MO IJIAHUPOBAHUIO U
MPOEKTUPOBAHUIO CBOETO MPO(HEeCCHOHATBLHOTO OYAYIIEro.

1.3. OO0Omas xapakTepucTHKA y4e0HOI0 npeamMera

[Ipeamet «buonorus» nzydyaercs Ha yriryOJICHHOM ypOBHE.
[Ipenmer «buonorusi» wuMeeT MEXAUCUUIUIMHAPDHYIO CBS3b C IpPEeAMETamMu
0011e00pa3oBaTeILHOTO W JIUCHUILIMHAMU OOMIETPOdeCCHOHANBHOTO IUKIA XHUMUS,



Oxpana Ttpyaa.lIM.02 OOGcnykvBaHWE W PEMOHT TEXHOJIOTHUYECKHMX KOMIIPECCOPOB H
HACOCOB, KOMIIPECCOPHBIX U HACOCHBIX YCTAHOBOK, O0OPYIOBaHUS ISl OUUCTKU U OCYIIKU
raza, He(QTENpOAYKT TNEPEeKauMBaIOIIEd CTAaHLIWH, a TakKXKe BCIIOMOTATEIBHOTO
obopynoBanus. Ilpenmer «buonorus» uMeeT MEXIUCHMIUIMHAPHYIO CBS3b € Y4E€OHOMN
JUCUMIUTMHON «O0I1IMe KOMIIETEHIMH MPpo(deccroHaia» 00IIEro T'yMaHUTAPHOTO M COLMAIbHO-
HSKOHOMHUYECKOT0 LMKIa B 4YacT (HOPMHUpPOBAHUS OOLIMX KOMIIETEHUM B cdepe
CaMOOPraHU3alUKU U CaMOYIPaBJICHUs], KOMMYHHUKALIIH.

ConepkaHue mpeaMeTa HampaBlIeHO Ha JOCTHKEHUE JIMYHOCTHBIX, METalpeMETHBIX
MIPEIMETHBIX PE3YIIbTaTOB 00ydeHus, periameHTupoBaHHbix GI'OC COO.

B mpodwibHyo  COCTaBISIIONIyI0 1O  TPEAMETY  BXOAUT  MPOPECCHOHATBHO
OPHEHTHPOBAHHOE CO/IEp)KaHKe, He00X0auMoe sl POpMUPOBaHMA y O0yYarOIMUXCs OOIMUX U
npoecCHOHAIBHBIX KOMIIETEHIIUI.

B nensx moarotoBku oOyuaromuxcst K Oyayiei mpodecCHOHATBbHON e TENbHOCTU
npu u3yueHuu ydebHoro npeameta «buomorus» ocoboe BHHUMaHUE YAENSETCS U3YyUEHHUIO
HAyYHOW KapTUHBI MHpA, HABBIKOB 30pPOBOTO0 U 0€30MacHOrO MJisi 4YeloBeKa U
OKpY Xarollen cpelibl 00pa3a *KU3HH, IKOJIOTMYECKOTr0 CO3HAHMS, HEHHOCTHOTO OTHOILICHHUS
K JKUBOU MPHUPOJE U YEIIOBEKY.

B nporpamme no npenmery «buonorusy», peannzyeMoil npu MOATOTOBKE OOYYAOLIUXCS I10
CHEUANTbHOCTH, MNPOPUIbHO-OPUEHTUPOBAHHOE COJEpPKAHUE HAXOIUT OTPAKEHUE B
paznenel «buonorus kak KOMIUIEKC HAyK O >KUBOM MHUPE».



1.4. Ilnanupyemblie pe3yabTaThl 0CBOCHHUS Y4eOHOI0 MpeaMeTa

B pamkax nporpammel yueOHOro npeamera buonorus oOy4aronmMucs 0CBanuBaroTCs

JIMYHOCTHBIC,

MCTAIIPpEAMETHBIC W HOPCAMCETHBIC PC3YJIbTaTbl B  COOTBCTCTBUM C

tpeboBanusimu ~ ®I'OC  cpeanero  olOmiero  oOpa3oBaHUs:  JIMYHOCTHBIE

Metanpenmetraoie (MP), npenMetHsie 115 yriyosieHHoro ypoBHs uzydenus (I1P6):

Koabl
pe3yJbTATOB

IInanupyemble pe3y/JbTaTbl 0CBOCHHS Y4eOHOI0 NMpeIMeTa BKJIIOYAKOT:

JInunoctHbie pe3yabTarsbl (JIP)

JIP 05

c(OPMHPOBAHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIUTAHUS B COOTBETCTBHH C
00IIIeYeIOBEYECKMMH IIEHHOCTAMU M MJieaJlaMi T'Pa)kJaHCKOro OOIEeCTBa;
TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIIbHOM, TBOPYECKOW U OTBETCTBEHHOU
JESITEIIbHOCTH;

JIP 07

HaBbIKM COTPYJHUYECTBA CO CBEPCTHUKAMM, JETbMHM MJIAJIIErO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTelbHOW, OOIIECTBEHHO  TMOJE3HOH,  y4eOHOo-
HCCIIEIOBATENIbCKOM, MPOEKTHON U IPYTUX BUJIAX IEATEIbHOCTH,

JIP 08

HPABCTBEHHOE CO3HAHUE U MOBEJCHNUE Ha OCHOBE YCBOCHUS 0OIEYETIOBEUYECKIX
LEHHOCTEN

JIP 09

TOTOBHOCTh M CHOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha TPOTSHKEHUM BCEH JKM3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBUIO YCHEIIHON MpodeCcCHOHAIbHOW U OOLIECTBEHHON
NEeSITeTbHOCTH,

JIP 11

NPUHATHE U peaju3alus HEeHHOCTEeH 3I0pOoBOro M 0e3omacHoro oOpasa >KU3HH,
MOTPEOHOCTH B (U3NYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHSATHSX CIHOPTHUBHO-
O3/I0POBUTEIBHON JEATEIBHOCTBIO, HEMPUATHE BPEAHBIX NMPUBBIUEK: KypEHUS,
YHOTpeOJICHUsI aJIKOT0JIsl, HAPKOTUKOB.

JIP 13

OCO3HAaHHBIM BbBIOOp Oynymiedl mpodeccun M BO3MOMKHOCTEH peanu3aluu
COOCTBCHHBIX JKM3HECHHBIX IUIAHOB; OTHOIIEHHE K HpodeccHOHaTbHON
JESATeIbHOCTH KaK BO3MOXHOCTH YYaCTHsl B PELICHUU JTUYHBIX, OOLECTBEHHBIX,
rOCYJIapCTBEHHBIX, 00IIEHAIIMOHAIBHBIX TPOOJIEM;

JIP14

c(hOPMHUPOBAHHOCTH IKOJIOTHIECKOTO MBINIICHHSI, TOHUMAHUS BIUSHUS
COLIMAJIbHO-D)KOHOMUYECKUX  MPOLIECCOB HAa  COCTOSHUE NPUPOJHOM U
COLIMATbHOW  CpeIbl;  MPUOOPETEHHWE  OMbITa  JKOJIOTO-HAalpaBIECHHOU
JeSITeNIbHOCTH;

JInuHOCTHBIE pe3yJbTaThl NporpamMmsl Bocnutanus (JIPBP)

JIPBP 10.1

| 3a00TsImuiics 0 3alIUTe OKPYKAIOIIEH CPEIbL.

MeTtanpeamerHbie pe3yabTaTbl (MP)

MP 01

YMCHHE CaMOCTOATCIIBHO ONPCACIATh UEIH ACATCIBHOCTH U COCTABJIATH ITJIaHbI
JCATCIIBHOCTH, CaMOCTOATCIBHO OCYHCCTBJIATD, KOHTPOJIUPOBATH n
KOPPCKTHUPOBATL ACATCIBHOCTH, HUCIOJB30BATH BCC BO3MOXKHBIC PECYPCHI JIA
JOCTHIKCHHUSA ITIOCTaBJICHHBIX neneﬁ U pcajr3allui IIJIAaHOB JOCATCIbHOCTH,
BBI6I/IpaTB YCHOCHIHBIC CTPATCI'MU B PA3JIMYHLIX CUTYAHAX ]

MP 02

YMEHHUE TPOyKTHBHO OOIIATHCS U B3aUMOJICHCTBOBATh B MTPOIIECCE COBMECTHOM
ACATCIIbHOCTH, YUYUTBIBATH IIO3UIUHU AOPYIUX YYACTHUKOB JCATCIIbBHOCTH,
s dexTHBHO paszpemarh KOHGIUKTHI;

MP 03

BIIQJICHUEC HAaBBIKAMHU  II03HABATEIBHOW, Y4YeOHO-HCCIEAOBATEIbCKOM U
MIPOEKTHOM JesTeNIbHOCTH, HAaBBIKAMH pa3pelieHus] MpolsieM; CIOCOOHOCTh U

7

(JIP),



Koxapl
pe3yJbTAaTOB

IInanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 NMpeIMeTa BKJIIOYAIOT:

IF'OTOBHOCTb K CaMOCTOATCIBHOMY IIOMCKY MECTOAOB PCHICHHUA IMNPAKTUYCCKHX
3aa4, IPUMCHCHHNIO PA3JIMYHbLIX MCTOJ0B INIO3HAHMA,

MP 04

TOTOBHOCTh U CIOCOOHOCTH K  CaMOCTOSITENIbHOM — MH(OPMAIMOHHO-
MMO3HABATEJIbHOU JIEATEIbHOCTH, BIa/ICHHE HABBIKAMHU MOJYyUYEHUS HEOOXO0IMMOMN
uHboOpMallil U3 CcJOBapedl pa3HBIX THUIIOB, YMEHHE OpPUEHTHUPOBATHCS B
pa3IMYHBIX ~ WCTOYHHMKAX  HWHQOpPMAIMHM, KPUTHUYSCKH  OILCHWBATh W
HMHTEPIPETHPOBATh MHPOPMAIIHIO, TOTYIAEMYIO U3 Pa3IHMUHbIX HCTOYHHKOB;

MP 09

BJaJICHNEC  HABBIKAMU  TIO3HABAaTENbHOW  pediexcMu  KaKk  OCO3HaHUS
COBEPIIAEMBIX ACHCTBUNM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJILTATOB H
OCHOBAaHMM, I'PaHUI] CBOETO 3HAHUS W HE3HAHUs, HOBBIX ITI03HABATENbHBIX 3a7a4
U CPEACTB UX JOCTHKECHHS.

IIpenmeTHble pe3ybTaThl 0a3osblii (I1P0)

ITP6 01

c(hOpMUPOBAHHOCTH MPECTABICHUN 0 OMOIOTUN KaK YaCTH MUPOBOUM KYJIbTYpPhI
1 MecTe OMOJIOTHH B COBPEMEHHOM ITUBUIIN3AIINH, CTIOCO0aX OMMCAHUS SIBIICHUN
peaIbHOro MUpPA Ha OMOJIOTHYECKOM SI3BIKE;

I1P6 02

BJIaJICHUE OCHOBOIIOJIATAIOIIUMH TOHATHSIMH W TIPEJCTABICHUSIMH O >XHBOU
MpUpOJE, €€ YPOBHEBOM  OpraHM3alid U D3BOJIOLMH;  YBEPEHHOE
MOJIb30BaHNE OMOJIOTMYECKOW TEPMHUHOJIOTHEH W CHMBOJIMKOW;;

ITP6 03

BJIaJICHUE OCHOBHBIMH METOJAaMH HAy4YHOTO I103HAHUS, HCIOJIb3YEMBIMU
npu  OMOJOrMYECKMX HCCIEAOBAHMAX IKHUBBIX OOBEKTOB U  IKOCUCTEM:
ONHCaHUE, U3MEpPEHHE, IIPOBEJECHUE HAOJIOJEHUI; BBISIBICHHE U OIICHKA
aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

I1P6 04

cOPMUPOBAHHOCTh ~ YMCHHHA  OOBSICHATH  PE3yNbTaThl  OMOJOTHYECKUX
HKCIIEPUMEHTOB, PEIIaTh JIEMEHTapHbIE OUOJIOTHYECKUE 3a]]a4H;

ITP6 05

cOPMHPOBAHHOCT,  COOCTBEHHOW  TO3WIMK  TI0  OTHOWIEHHIO K
Ouosorndyeckoil  MHQpOpPMaLMHM, MOIy4aeMOMl W3 Pa3HbIX HCTOYHUKOB, K
rJ100JIBHBIM HKOJIOTHUECKUM MPoOJIeMaM U MyTSM MX pelIeHus..;

IIpeameTHbIE pe3ybTaThl YIiay0JieHHbli ypoBeHb (IIPy)

TPy 01

chOPMHUPOBAHHOCTh  CHCTEMBl  3HaHMK 00  OOHmMX  OWOJOTHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSX;

TPy 02

c(OpPMHUPOBAHHOCTh YMEHHH HCCIIEI0BAaTh W AHAJIU3UPOBATH OHMOJIOTHYECKUE
OOBEKTBHI U CHCTEMBI, OOBSACHATH  3aKOHOMEPHOCTH  OHMOJOTHYECKHX
MIPOIIECCOB u SIBJICHUI; MIPOTHO3MPOBATh TOCIEACTBHS 3HAYMMBIX
OMOJIOTHYECKUX UCCIENOBAHUMN.

TPy 03

BJIQJICHHE YMEHUSMU BBIIBUTaTh THUIOTE3bl HA OCHOBE 3HaHWH 00
OCHOBOIOJAraloMUX OHOJIOTHYECKHX 3aKOHOMEPHOCTSIX M  3aKOHaxX, O
MIPOMCXOXKICHUN U CYIIHOCTU XHU3HH, TJI00ANbHBIX M3MEHEHHSX B Ouocdepe;
MIPOBEPSITH BBIIBUHYTHIE TUIIOTE3bl IKCIIEPUMEHTAIILHBIMU CPEICTBaMH,
dbopMyIIHpys Leb UCCIeI0BAHUS;

[1Py 04

BJIQJICHUE METOJaMH CaMOCTOSITEIbHOW ~ MOCTAHOBKH  OMOJOTHYECKUX
AKCIIEPUMEHTOB, OMHCAHMS, aHAU3a U OLEHKH JOCTOBEPHOCTU MOITYYECHHOTO
pe3yJibTaTa;

TPy 05

chOpPMUPOBAHHOCTh ~ yOEXKAEHHOCTH B  HEOOXOAMMOCTH  COOIIOJICHUS
THYECKHIX HOPM M DKOJIOTUYECKUX TpPEOOBAaHWA TIpU MPOBEACHUHU
OMOJIOTMYECKUX MCCIICIOBAHHH.




B mnpouecce ocBoenuss mnpenmera «buonorus» y oOyyaroummxcs IeJeHanpaBiIeHHO
dbopMHpYIOTCS ~ yHUBEpPCalIbHBbICE  y4eOHbIE  JEUCTBHUS, BKIOYas  (OPMHUPOBAHUE
KOMIETEHIINM, OOyYaroImuxcsi B 00JacTH Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeATENbHOCTH, KOTOPBIE B CBOIO OYEPE]Ib 00ECIIEUNBAIOT IPEEMCTBEHHOCTh (POPMUPOBAHUS
obuux komnerenuuit ®I'OC CIIO.

Buabl yHuBepcaabHbIX Y4eOHbBIX Koambt O0mue KoMneTeHUMH
aeiicTBUiA OK (B coorBercTBUM ¢ PT'OC CIIO no
®1oC COO npogeccun 18.01.27 MamuHuct
TEXHOJIOTH4eCKHX H6ac0oCOB 1
KOMIIPecCOpoB
Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE OK 02 Hcnonp30BaTh  COBpPEMEHHBIE  CPEICTBA
yueOHble aeiicTBus (popmMupoBanue MoMCKa, aHaJluza W HMHTEpHpeTaluu
cOoOCTBEHHOM 00pa30BATEIHLHON CTpATETHH, uHpopmanuu, a MH()OPMALMOHHBIE
CO3HAaTeJIbHOE (bOPMI/IpOBaHI/Ie TEXHOJIOTNH JUIA BBITIOJIHCHUA 3aaa4
06pa30BaTEILHOTO 3a1Ipoca) npodecCHOHANTBEHOMN JIeSITeTbHOCTH;
- BJAJCHHE HaBbIKaMH I1o3HaBarenbHOH, | OK 04 O¢dexTHBHO B3aNMOACHCTBOBATH U pabOTATh
y4eOHO-UCCIIeIOBATEILCKOM W TPOEKTHOU B KOJUICKTHBE M KOMaHAC, PYKOBOJCTBOM,
JCATCIIbHOCTH,  HaBBIKAMH  pa3pelleHHs KJIMCHTaMH.
npo0JieM; CIocoOHOCT, W TOoTOBHOCTH K | OK 07 ConeicTBOBATE COXPAHCHUIO OKpYXKarOLICH
CaMOCTOSITEIEHOMY MIOUCKY METOIOB CPCEL, PGCYPCOC%P@)KGFHIO: s dexTnBHO
perenus IPAKTHYECKHX 3a/1au, JIEICTBOBAThH B YPE3BBIYANHBIX CUTYAITHSIX
MPUMEHEHUIO Pa3IUYHBIX METO/IOB
MO3HAHMUS;
- TOTOBHOCTb M  CHOCOOHOCTH K
CaMOCTOSITENILHOM nH(GOPMaMOHHO-

II03HABATEIIBHOM JCSATEIBHOCTH, BIAICHUE
HaBbIKAMU [IOJIyY€eHUs HEo0X0IuMOn
UH(POPMALIMU M3 CIIOBapeil pa3HBIX THIIOB,
YMEHUE OpPUEHTUPOBATHCSA B  Pa3IUYHBIX
UCTOYHUKAX  HWHPOPMALUHU, KPUTUYECKH

OLICHUBATb u UHTEPIIPETUPOBATH
UH(POPMALIMIO, MOTYYaeMyI0 U3 pa3IMYHbIX
HCTOYHHUKOB;

- yMEHME  HCIOJIb30BaTh  CPEICTBA
UH(QOPMAIMOHHBIX M KOMMYHHUKAI[HOHHBIX
texHonorut (manee - HMKT) B pemenun
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3AIMOHHBIX 3a/Ja4 C COOJIIO/ICHUEM
TpeOoBaHUit SPrOHOMHUKH, TEXHUKH
0e30I1acHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(DOPMAIMOHHOU
0€e30I1aCHOCTH;

- yMEHHE ONpeNeNiaTh Ha3HAYCHHE U
GbyHKIMN pa3IMIHBIX COILIMAITBHBIX
UHCTUTYTOB,

- BIQJICHUC HaBBIKAMH I[103HABATEIBHOM
pedIeKCUM Kak OCO3HAHHSI COBEPIIACMBIX
JICCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX




pe3yJIbTaTOB M OCHOBAHHWI, TPaHUL] CBOETO
3HAHUs U HE3HAHUS, HOBBIX ITI03HABATEIbHBIX
3a7a4 U CPEJICTB UX JOCTHKEHUS.

KoMMyHUKATHBHBIE YHHBEPCATbHbIE
yuyeOHbIe JelcTBUA (KOJJICKTUBHAS U
VHIUBUAYATbHAS IEATEIBHOCTD JIJIS
pelieHus yueOHbIX, T03HABATEIbHbIX,
HCCIIeIOBATEIILCKUX, IPOCKTHBIX,
npodecCHOHANbHBIX 3a1a4)

- YMEHHE MPOJTYKTUBHO OOIATHCS U
B3aMMOJICIICTBOBATH B MIPOLIECCE
COBMECTHOMH JIeATEIHbHOCTH, YIUTHIBATh
MO3UINH IPYTUX YUYACTHUKOB J€ATEIbHOCTH,
3¢ ekTHBHO pa3peniaTh KOHPIUKTHI;

- BJIaJICHHUE A3BIKOBBIMU CPEACTBAMH -
YMEHHE SICHO, IOTUYHO ¥ TOYHO U3JIaraTh
CBOIO TOYKY 3PEHHUS, UCTIOJIb30BATh
aJICKBAaTHBIC SI3BIKOBBIC CPEJICTBA;

OK 04

D} dekTUBHO B3aUMOICHCTBOBATh M pabOTaTh
B KOJIJICKTUBE M KOMaHJIC;

PeryasiTuBHBIe YHHMBepCAJIbHbIE yUeOHbIE
nelicTBus (IeNenoiaranue, IiaHupPOBaHue,
PYKOBOJICTBO, KOHTPOJIb, KOPPEKIIHS,
MOCTPOCHNE UHIUBUTYTEHON
00pa3zoBaTebHON TPACKTOPHH)

- YMEHHE CAMOCTOSITEIILHO OMPEIEIISATh IEIH
JeSITEIIBHOCTH U COCTABIISITh TIJIAHBI
JeSITeTbHOCTH; CAMOCTOSITENTEHO
OCYIIECTBIISATh, KOHTPOIUPOBATH U
KOPPEKTUPOBATH JCSATCILHOCTD;
UCIIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTHKCHHUSI TIOCTABJICHHBIX 1EJIeH U
peanu3alyy TIaHOB JeSITeIbHOCTH;
BBIOHMpATh YCICIIHBIC CTPATETHHU B
Pa3JINYHBIX CUTYAIIHSsX;

- YMEHHUE CaMOCTOSATEIHHO OIICHUBATH U
NPUHUMATB PEIICHUS, ONIPEICIISIONIHE
CTpPATETHIO TIOBEJICHUS, C YUETOM
IPaKJIAHCKUX ¥ HPABCTBEHHBIX IIEHHOCTEH.

OK 02

OK 07

Hcnonb3oBaTh COBpPEMEHHBIE cpexacTBa
MOWCKa,  aHalmM3a W HMHTEpHpeTanuu
nH(pOpMaIH, u nH(pOPMAIIMOHHBIE
TEXHOJIOTMH  JUISl  BBIMIOJHEHUS 3334
npodecCHOHANTBHON JAeSITeNbHOCTH;

CopelicTBOBaTh COXPAHEHUIO OKPY’Karolen
cpensl, pecypcocbepexennto, 3pGeKTUBHO
JEUCTBOBATH B UPE3BBIYANHBIX CUTYALUAX

B nensix moarotoBku o0ydarmuxcs K Oyayiiei npohecCHOHAIBHOM JIeSITEIbHOCTH MPH
uzydeHuu yueoHoro npeamera OVYII1.08 buonorus 3akiagsiBaeTcsi OCHOBA IS

dbopmuposanus [1K B pamkax peanuzamuu OOII CITIO no npodeccun 18.01.27 MamuHuct
TEXHOJIOTUYECKUX HOACOCOB U KOMITPECCOPOB.

Koanl
K

HanmenoBanue IIK (B coorBercTBHU ¢ ®T'OC CIIO) no npogeccuu
18.01.27 MammMHUCT TEXHOJOTMYECKHX H62COCOB U KOMIIPECCOPOB

OO0ciy:knBaHHe H PEMOHT TEXHOJOTHYEeCKHUX KOMIIPECCOPOB M HACOCOB,
KOMIIPECCOPHBIX H HACOCHBIX YCTAHOBOK, 000PY/I0BAHHUS /I OYMCTKH M OCYNIKH rasa,
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Koawbl HanmenoBanue IIK (B coorBercTBHU ¢ ®T'OC CIIO) no npogeccun
1K 18.01.27 MammMHUCT TEXHOJOTHYECKHX H6ACOCOB H KOMIIPECCOPOB

Heq)Tel'lpO)lyKT nepeKa'mBalomel‘/i CTAHIIUU, 4 TAKIKC BCIIOMOTaTCJIbHOI'O OﬁopyJIOBaHI/Iﬂ.

IIK 2.5 Cobmonath TpeOOBaHUS OXpaHbl TPYAa, IPOMBILUICHHOH, MOKapHOU U
HKOJIOTHUYECKON 0€30MacHOCTH MPH 00CITy>)KUBAaHUH U PEMOHTE OCHOBHOT'O U

BCIIOMOT'aTeJIbHOr0 000PYA0BaHUSI.

2. OFBEM YUEBHOI'O TIPEJIMETA 1 BUJIbl YYEBHOM PABOThHI

Bupa yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3zoBaTeIbHOM MPOrPaMMBbI Y4e0HOT0 NpeaMeTa 72
OcHoOBHOe co/iep:KaHue

BT. 4.

TEOopeTHIecKoe o0yueHue 64
MPaKTUYECKUE 3aHATUS 8
IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPIKAHME 2
BT. 4.

TEeopeTHIecKoe o0yueHue 0
MPaKTUYECKUE 3aHATUS 2
JAu¢pepeHpOBaAHHBIN 3a4eT

Hroro: 72
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3. COAEP’KAHUE U TEMATUYECKOE IINTAHUPOBAHHUE YYEBHOI'O IPEJIMETA

OVII. 08 BUOJIOT'Us
Kox a1M4HOCTHBIX
O0bem Kon Kon pe3yabTaToB
HanmeHnoBanue Coaepxxanue yueOHOro marepuasna u Gopmsl B 0o0pa3oBaTeIbHOIO | 00Pa30BATEJIHLHOIO peaau3anuu
pa3iesioB U TeM OPraHu3alMu AeATeJbHOCTH 00y4arouuXcs yacax pe3yiabTarta pe3yJabTara NMPorpamMMbl
o1oC COO ®1'OC CIIO BOCIIMTAHMS/HATIPABJICHUS
BOCIIMTAHMSI.
Pazpnea 1. buoJiorusi Kak KOMILIEKC HAYK 0 )KMBOM MHpe 14
Conep:kaHue y4e0HOIro MaTepuaJa 2
1 | buonorust kKak KOMILJIEKCHAsI HAyKa 2 1IP6 04, I1py 02 OK 02, OK 04, OK JIPBP 10.1
CoBpeMeHHBIC HAITPaBJICHUS B OMOJIOTHH. MP 01 07,
CBs13b OMOJIOTHH C IPYTHMHU HayKaMHu.
Lenu u 3agaun 6nonorun. [IpuzHaku KUBBIX
OpraHU3MOB. YPOBHHU OpraHU3AINH KU3HU.
['unoTes3sl ¥ TEOPUH, UX POJIb B
(dhopMUPOBAHUN COBPEMEHHOM
€CTeCTBEHHOHAYYHOU KapTUHBI MUPA.
[MpakTnyeckue 3aHATHS I1P6 04,ITpy 02, JIP | OK 02, OK 04, OK
IpakTnueckoe 3ansitue Ne 1.Mcnosnb3zoBanue 13, I1P6 ,01,JIP 05, | 07,
pa3IMYHBIX METOJIOB MPU U3yUYECHUU JIP 07, JIP 09, MP JIPBP 10.1
OMOJIOTMYECKUX 00BEKTOB. 01, MP 02, MP 03,
Ilpogpunvroe opuenmuposanue 3anamue 2 MP 04, MP 08, TIK
1 Ne2. T 2 |
pPaKTH4YecKoe 3aHsTHe eXHHUKa
MHUKPOCKOIIUPOBAHHUSI.
Paznea 2. CTpyKkTypHBI€ M PYHKIMOHAJIbHbIE OCHOBBI 14
JKH3HH
Conep:kanue y4eOHOIro MaTepuaJia 6 MP 03, MP 01, OK 02, OK 04, JIPBP 10.1
1 | MonekynsipHble OCHOBBI KHU3HU. 2 MP 04, MP 09Mpy OK 07
Heoprannueckue BemiecTBa, UX 3HaUCHHE. 02, Ilpy 03, JIP 09
Oprannueckue BemniecTsa (yriaeBoIbl, Lipy 02, I1py 03, OK 02, OK 04, JIPBP 10.1
JIUTIUIBI, OCTKH, HYKJICMHOBBIC KHCJIOTHI, JIP 07, JIP 09, MP OK 07
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Koa an4HoCTHBIX

O0neMm Kon Kon pe3yJibTaTOB
HaumeHnoBanue Coaep:xanue yueOHOro Matepuasa u (poOpMbl B 0o0pa3oBaTeILHOIO | 00Pa30BaTEJIbLHOIO peaau3anuu
pa3/iesioB U TeM OPraHu3alMH AeATeJLHOCTH 00yYarouuXcs yacax pe3yJibTara pe3yJbTarTa NMPOrpamMmbl
®1oC COO ®1'OC CIIO BOCIIUTAHMS/HATIPABJICHHUS
BOCIIMTAHMNS.
AT®) u ux 3HaueHue. buononumepsl. 02, MP 04, MP 09
[pyrue opraHudeckre BeIecTBa KIETKH.
Hano TexHoJIOruM B OMOJI0THU
2 | Hutonorus, MeToabl HUTOIOTHH. POk JIP 07 .JIP 09, [1P6 OK 02, OK 04, JIPBP 10.1
KJIETOYHOM T€OPUU B CTAHOBJICHUHU 02, I1P6 03, I1py OK 07
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI 02,1Ipy 03
Mupa. KjaeTku mpokapuoT U 3yKapHuor.
OCHOBHBIE YaCTH U OPTaHOUbI KIETKH, UX 2
GyHKIIH.
Bupycsl — HekneTouHast opMa KU3HH, MEPHI
PO MITAKTUKHA BUPYCHBIX
3a00JIeBaHUH.
3 | JKusHeneaTenbHOCTh KIETKU. IlnacTuueckuit MP 01, MP 04, MP OK 02, OK 04 JIPBP 10.1
obMeH. PorocuHTE3, 03, JIP 05, JIP 11, IIK 2.5
xeMocuHTe3. brocunres Oenka. JIP 09, JIP 08, IIpy
OHepreTuyeckuii oOMeH. XpaHeHHe, 01,
nepeaayda u
pealn3anus HaClIeICTBEHHOM nH(OpMALIUY B 2
kieTke. I'emerndeckuii kom. ['eH,
reHoM. ['eHomuka. BinsHue HApKOreHHBIX
BEIIIECTB Ha MPOLECCHI B KieTke. KiaeTouHbIit
UK uHTepdasza u aeneHune. MuTo3 u
MeHo03, UX 3HaUeHHE.
CoMaTnu4ecKre M IOJIOBEIC KICTKU
IIpakTHYeckue 3aHATHA 8 MP 01,MP 03, OK 02, OK 04, JIP BP 10.1
MP 04, Ilpy 04, OK 07
Ilpy 02
JIP 07
IpakTnyeckoe 3ansitue Ne 3. M3ydyeHue KJIeTok 2 JMP 01, MP 02, OK 02, OK 04, JIPBP 10.1
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Koa an4HoCTHBIX

O0neMm Kon Kon pe3yJibTaTOB
HanmenoBanme Coaep:xanue yueOHOro Matepuasa u (poOpMbl B 0o0pa3oBaTeILHOIO | 00Pa30BaTEJIbLHOIO peaau3anuu
pa3/iesioB U TeM OPraHu3alMH AeATeJLHOCTH 00yYarouuXcs yacax pe3yJibTara pe3yJbTarTa NMPOrpamMmbl
®1oC COO ®1'OC CIIO BOCIIUTAHMS/HATIPABJICHHUS
BOCIUTAHMNSL.
pacTeHUI U KUBOTHBIX HA TOTOBBIX MP 03, MP 04, OK 07
MHKpoOnpenaparax. 1IP6 03
IMpakTnueckoe 3ansitue Ne 4. CpaBHeHHe 2 I1P6 04,, I1P6 03, OK 02, OK 04, JIPBP 10.1
CTPOEHHUS KJIIETOK PACTEHUN U KUBOTHBIX Ilpy 01, Ilpy 02 OK 07
IIpakTH4eckoe 3ansaTHe Ne 5. 3yuenue craguit 2 IIpy 04, IIP6 03, OK 02, OK 04, JIPBP 10.1
MHTO3a Ha TOTOBBIX MHKpOIpenapaTax JIP 05 OK 07
IMpakTnueckoe 3ansitue Ne 6. M3ydyenue craguii 2 1IP6 04, I1py 04, OK 02. OK 04 JIPBP 10.1
M€103a Ha TOTOBBIX MUKpOIIpENnapaTax JIPO 5
Pazgea 3. Opranusm 18
Coaep:xxaHue yueOHOro MaTepuaJia 2
1 | OcobeHHOCTH OMHOKIETOYHEBIX, 2 JIP 11, JIP 08, [IP6 | OK 07, OK 04 JIPBP 10.1
KOJIOHHAJIBbHBIX U MHOTOKJIETOYHEIX 01, 11P6 02, [IP6
OpraHU3MOB. 05,1Ipy 01, MP 03
B3anmocBs3b TKaHEeH, OpraHoB, CUCTEM
OpraHOB KaK OCHOBA LIEJIOCTHOCTHU
opranu3zma. OCHOBHBIE TTPOIIECCHI,
npoucxozsuue B opranuszme. [lognepxanue
roMeocTasa, IPUHIMIT 0OpaTHON CBS3H.
Pa3zmuoxenue oprannzMoB. Bubl
OTUIOJOTBOPEHUS Y )KHBOTHBIX.
IIpakTHYeckue 3aHATHSA 6
IpakTnuyeckoe 3ansitue Ne 7. Pemenue 2 IIP6 04, I1P6 05, OK 02, OK 04 JIPBP 10.1
AJIEMEHTAPHBIX 3a7a4 I10 MOJIEKYJIIPHON Ipy 01,11Ipy 04
ouosnoruu
I[IpakTuueckoe 3ansitue Ne 8. Brisipienue 2 Ipy 04, I1P6 04,
MIPU3HAKOB CXOJICTBA 3apOJIBIIICH YeIOBeKa U 1IP6 05,11py 01 OK 02, OK 04 JIPBP 10.1

JAPYT'UX IO3BOHOYHBIX ) KMBOTHBIX KaK

>
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Koa an4HoCTHBIX

O0neMm Kon Kon pe3yJibTaTOB
HanmenoBanme Coaep:xanue yueOHOro Matepuasa u (poOpMbl B o0pa3oBaTeIbHOIO | 00Pa30BATEJIHLHOIO peanu3anuu
pa3/iesioB U TeM OPraHu3alMH AeATeJLHOCTH 00yYarouuXcs yacax pe3yJibTara pe3yJbTarTa NMPOrpamMmbl
®1oC COO ®1'OC CIIO BOCIIUTAHMS/HATIPABJICHHUS
BOCIUTAHMNSL.
JTIOKA3aTeJIbCTBO UX POJCTBA
IIpakTuuyeckoe 3ansitue Ne 9. Pemienue 2 1IP6 05, I1P6
TEHETUYECKUX 3a]1a4 04,1Ipy 01, Ilpy 04 OK 04, OK 02 JIPBP 10.1
Pa3nen 4. Teopus 3BoaIOIHA 6
Conep:kaHue y4eOHOIro MaTepuaJia 2
1 | Hayunsie B3rasiast K. JIunnes u 2K.b. 2 MP 04, MP 03, OK 02 JIPBP 10.1
Jlamapka. MP 01
OpommononHas teopust Y. Jlapsuna.
CBuieTenbCTBA SBOIOIHIH KUBOM MPUPOIBIL.
PasButure mpeacTaBiIeHN O BUJIE.
IIpakTnyeckune 3aHATHS 4
IIpakTuueckoe 3ansaTue Ne 10. CpaBaHeHnE 2 MP 01, MP 02 OK 02 JIPBP 10.1
BUJIOB 110 MOPGOJIOTUYECKOMY KPUTEPHUIO
pakTnueckoe 3ansitue Ne 11.BroisiBienue 2 MP 03, MP 04 OK 04
MIPHUCTIOCOOICHUN OPTaHU3MOB K BIHSHUIO
Pa3TUYHBIX YKOJIOTHYECKUX (haKTOPOB
Paspea S. Pa3Burtne xu3Hu Ha 3emiie 4
Copepxanue yyeOHOro MmaTepuaJia 2 IIpy 01, npy 02, OK 02 JIPBP 10.1
1 | I'umoTe3pl MPOUCXOXKICHUS KU3HU Ha 3eMIle. 2 IIpy 04, I1P6 02,
OCHOBHBIE ATaIbl BOJIOIH MP 01, MP 02, MP
OpraHMYECcKOTo MHUpa Ha 3emiie. 03, MP 04
CoBpeMeHHbIE TPEICTABICHUS O
MIPOUCXOXKICHUH YEJIOBEKA. IBOIIOLIUS
YyenoBeKa (aHTpoImorenes). JBIKyIIre CUIIbI
aHTponoreHe3a. Pacel uenmoBeka, ux
MIPOUCXOXKJICHUE U €TUHCTBO.
IIpakTH4Yeckue 3aHATHSA:
[pakTnueckoe 3ansitue Ne 12. AHanu3 u olieHKa MP 01, MP 03,
MPO4, JIP 0511P6 OK 02, OK 04 JIPBP 10.1
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Koa an4HoCTHBIX

O0neMm Kon Kon pe3yJibTaTOB
HanmenoBanme Coaep:xanue yueOHOro Matepuasa u (poOpMbl B 0o0pa3oBaTeILHOIO | 00Pa30BaTEJIbLHOIO peaau3anuu
pa3/iesioB U TeM OPraHu3alMH AeATeJLHOCTH 00yYarouuXcs yacax pe3yJibTara pe3yJbTarTa NMPOrpamMmbl
®1oC COO ®1'OC CIIO BOCIIUTAHMS/HATIPABJICHHUS
BOCIUTAHMNSL.
TUIIOTE3 TPOUCXOKICHHS KU3HU U YEJIOBEKA 02, IIpy 03, IIpy 04
Paznea 6. Opranu3mbl 1 OKpPYKAKIIAS Cpeaa 16
Conep:kaHue y4eOHOIro MaTepuaJia 4 Ilpy 05, Ilpy 0311py OK 02, OK 07
1 | IlpucnocobeHust OpraHu3MoB K JICHCTBUIO 2 05, Ilpy 04, Ilpy IIK 2.5
9KOJIOTHYECKHX (haKTOpOB. bruoreomeHos. 01, Ilpy 02, JIP 09,
Okocucrema. Pa3sHooOpazue 3xocucTeM. JIP 08, IIP6 02, JIPBP 10.1,
B3anmooTHOIICHHS TOMYJISIIIUNA Pa3HBIX IIP6 05, MP 01,
BUJIOB B 3Kocucteme. KpyroBopot BelecTs u MP 03, MP 04, MP
MOTOK PHEPTUU B 09, JIP 05, JIP 14
AKOCHUCTEME. Y CTOWYHUBOCTh U JUHAMUKA
skocucteM. IlocneacTBust BIUsHUSA
JIeATEILHOCTH YEJIOBEKA Ha SKOCUCTEMBI.
Coxpanenue Onopa3zHooOpa3us Kak OCHOBa
YCTOMYMBOCTH SKOCUCTEMBI.
IIpakTnyeckne 3aHATHSA: 4
IIpakTuueckoe 3ansaTue Ne 27. Cucremaruzanus 2
3HaHWH O (PUTO TOKCUHAX PACTCHUM CpeaHEH IIpy 02,11Ipy 01,11py
nosocel Poccun 03, Ilpy 04, Ilpy OK 04, OK 02, JIPBP 10.1
[Ipaktryeckoe 3ausTue Ne 14. 2 05, 11P6 03, MP 01, OK7
JuddepeHunpoBaHHbIii 3a4eT MP 03, JIP 09, JIP
14
KoHncyabTanuu 2
Bcero: 72
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4. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBLI YYEBHOI'O IPE/IMETA

Tpeb6oBaHUsA K MUHMMAJIbHOMY MATEPHAIbLHO-TEXHHYECKOMY O0ecreyeHUIo
Peanuzanus nporpammel yueOHOTo ipeaMeTa TpeOyeT Hau4us yueOHOoro kabuHera

«bnonorusy.

O6opynoBanue yueOHOTO KaOMHETa:
— TI0CaJI0YHBIE MECTA CTY/ICHTOB;

— pabodee MECTO MPETNOIaBaTEeNIs;

— JI0CKa;

— HarIsAHbIE MOCOOUs (y4eOHWKH, ONOPHBIC KOHCIEKTBI, CTEHIBI, pa3IaTOYHBINA
MaTepHall, MOJICIH CTEPEOMETPUUYCCKHIX Tell, IPE3CHTAIUH ).

Texuuueckue cpeacTBa oOy4eHHUS:

[S—

— IIK;
— MYJbTUMEIUA IPOEKTOP, IKPaH.

Nudopmanuonnoe odecredeHne 00y4eHust

OCHOBHBIE HCTOYHUKH

Jlna mpenoiaBarenen

buonorus: B 2 1./ nox pen. H. B. SApeiruna. — M., 2021.
buonorusi: pykoBoACTBO K MPaKTUYECKUM 3aHATUSAM / o1 pea. B. B. Mapkunoi.
— M., 2020.

Hapsun Y. IIpoucxoxnenue sBugoB. — M., 2020.
: KoObunsiuckuit B. A. ®@unocodus 3K0I0THU: KpaTKUM Kypc: y4ued. mocobue s
BYy30B. — M., 2020.
OpnoBa 3.A. Mctopusi aHTpONOJIOTUYECKUX YUEHUHN: YUeOHUK JJI1 BY30B. — M.,
2020.

[TexoB A.Il. buonorus, reneruka u napazuroiorus. — M., 2021.
YeosiieB H.B., I'punesa I'.I". buonorust. — M., 2021.

JInst CTyIeHTOB

O6m1as ouonorus: yueonuk ans CITIO / mon penakiueit B.M.KoncrantunoBa. M.:
Axanemus., 2020

Nonnea A.1O. buonorus. Bech mkoibHBIN Kypec B cxeMax u Tabnumax. — M.,
2020

Jlykatkun A.C., Pyuun A.b., Cunaesa T.b. u ap. buosiorus ¢ ocHoBaMu 3KOJIOTUH:
YYEOHUK IS CTY/1. YUPEXKICHUH BhICII. oOpa3oBaHus. — M., 2019.
MawmonroB C. I'., 3axapoB B. b., Ko3znosa T. A. buonorus: yudeOHUK 1 CTY/I.
VYupexxnenuit Beicil. oopazoBanus (OakanaBpuar). — M., 2021.
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J]OIIOJIHI/ITCJILHLIE HCTOYHHUKH

Jlna mpenoaBarenen

1. ®enepanbubiii 3akoH 0T 29.12.2012 Ne273-®3 «0O6 oOpazoBanuu B Poccuiickoi
Oenepauuny». [lpukaz MwunoOpHayku Poccun ot 17.05.2012 Ne 413 «O6
YTBEPKJIEHUU (elepabHOr0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpeaHero (IoJHOTro) o0IIero oopa3oBaHus.

2. [Tpuka3z Munob6puayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHUH U3MEHEHHI
B Ilpukxa3 MunucrepctBa oOpa3oBaHusi u Hayku Poccuiickoit ®enepanuu OT
17.05.2012 Ne 413 “O06 yTBepxkacHUU (eaepatbHOTO TIOCYIapCTBEHHOIO
00pa3oBaTenLHOTO CTaHAApTa CPEAHETO (ITOTHOTO) 00IIero 00pa3oBaHUs .

3. [Iucemo JlemapramMeHTa rOCYJapCTBEHHON MOJUTUKH B Cepe MOArOTOBKH
pabouux xkagpoB u IO Mwunobpuayku Poccum ot 17.03.2015 No 06-259
«PekoMeHaaMu MO OpraHu3aluu MOJY4YeHHs] CpeAHero oluiero oOpa3oBaHUs B
npenenax OCBOCHMsSI 00pa3oBaTENbHBIX MPOrpaMM CpeaHEro mnpodecCruOHaIbHOTO
oOpa3zoBaHMsi Ha 0a3e OCHOBHOIO oOOHIEro oOpa3oBaHUA C YYETOM TpeOOBAHMIA
(denepanbHBIX TOCYAapCTBEHHBIX O0pPa30BaTEIbHBIX CTAHJAPTOB U TOTy4aeMOM
npodeccun UM CenuaIbHOCTH CPEIHEr0 MPO(PecCHOHaTBEHOTO 00Pa30BAHUS.

Il cTyAeHTOB
Huxkutunckas T.B. buonorus: kapManHblid cipaBouHuk. — M., 2021.
Cuso I'mazoB B. U., Aradonona U. b., 3axaposa E. T. buonorus. O6mias 6uonorusi:
6a3oBbIil ypoBeHb, 10—11 kiacc. — M., 2020.
3. CyxopykoBa JI. H., Kyumenko B. C., Uanoa T. B. buonorus (6a30oBbiit
ypoBeHb). 10—11 kiacc. — M., 2020

N —

Ilepeuyens UnTepHeT-pecypcos
www.sbio.info (Bcst Ouonorus. CoBpeMeHHass Owuosorusi, CTaTbU, HOBOCTH,

OoubIMoTeKA).

www.window.edu.ru (EnuHoe okHO nocTynma K oOpa3oBaTelbHBIM pecypcam
HNHTtepHeTa o OUonorun).
www.5Sballov.ru/test (Tect st abUTypHEHTOB 1O BCEMY IIKOIBHOMY KYpCY

Ouonorun).
www.vspu.ac.ru/deold/bio/bio.htm  (TenekoMMyHHKAIMOHHBIE  BUKTOPUHBI IO

OMOJIOTUH — HKOJIOTMH Ha cepBepe BOpoHEKCKOro yHUBEPCUTETA).
www.biology.ru (buonorus B OTkpsiToM Kosutempke. CailT COAEPKUT AIIEKTPOHHBIN

y4eOHuK 1o 6uosioruu, On-line TecThr).
www.informika.ru  (OnexkTpoHHbIi y4yeOHHMK, OonblION cnucok HMHTepHeT-

PECYPCOB).
www.nrc.edu.ru (bnonorndeckast kapTuHa Mupa. Pazaen KoMIbIOTepHOTO yueOHHKa,

pa3paboTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM YHUBEPCUTETE).
www.informika.ru  (OneKTpoHHBIM y4uyeOHUK, OonbIIOM cmucok MHTepHeT-

pecypcoB).
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www.nrc.edu.ru (buonoruyeckas kaptuHa Mupa. Paznen KoMnploTepHOro yueOHuKa,
pa3paboTaHHOro B MOCKOBCKOM TOCYAapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www.nature.ok.ru (Penkue wu wucyesaroume kuUBOTHble Poccum — mpoexT
Okonoruueckoro nentpa MI'Y um. M. B. JlomonocoBa).

www.kozlenkoa.narod.ru (s Tex, KTo y4yuTcs caM M YYHUT JPYTUX; OYHO HU
JTUCTAaHIIMOHHO, OMOJIOTHH, XUMHH, APYTUM TIPEIMETaM).

www.schoolcity.by (buonorus B Bonpocax u OTBeTax).

www.bril2002.narod.ru (buonorus mis mkonsHUKOB. Kparkasi, KOMIakTHas, HO
JIOCTaTOYHO moapoOHas wHbopmMarusa 1o paszaenam: «OOmas Ouonorus», «boranukay,
«3oomnorusny, «HenoBek»)
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O
HPEIAMETA

HanmeHnoBaHue 00pa3oBaTe/IbHbIX
pesyabtatoB ®I'OC COO
(mpeameTtHble pe3yabTathl — [1P)

MeToabl OLIEHKH

ITP6 01chopMupoBaHHOCTH MPEICTABICHUN O
OMOJIOTUH KaK YaCTU MUPOBOH KYJIbTYpPbI U
MecTe OMOJIOTUU B COBPEMEHHOM
LUBWIN3ALUH, CLIOCO0aX ONUCAHUS BICHUN
peasbHOro MHpa Ha OHOJIOTHYECKOM S3BIKE;

- BBIIIOJIHEHUE MPAKTUYECKUX paboOT.
-ITOJITOTOBKA COOOIIEHU
-TeCTHPOBAHNE

HOATOTOBKA MpPEe3eHTAINH

-peleHue 3a1a4y

ITP6 02 copMUpOBAaHHOCTH MPEICTABIICHUNA O
OMOJIOTUYECKHX MOHATUAX KaK BaXKHEHIITNX
OMOJIOTMUECKUX MOJEISIX, TTO3BOJISIOLINX
ONUCHIBATh U U3y4aTh pa3HbIC MPOIECCHI U
SIBIICHUS;

- BBINIOJTHCHHE NMPAKTHYECKUX PadOT
-TeCTUPOBAHUE

- MMOJATOTOBKA MPE3CHTAIHH
-[IOJITOTOBKA COOOIIIEHUI
-MOJICIMPOBAHUE YKOCHCTEM
-COCTaBJICHHE TaOIUI]

ITP6 03 Bi1agcHME METOIaMH JOKA3aTEILCTB U
QITOPUTMOB PEIICHUS, YMEHUE X MPUMEHSATD,
MIPOBOJIUTH JJOKA3aTEJIbHbIE PACCYKICHUS B
XO0JI€ PEIICHUS 3a]1a4;

- BBIIMOJIHEHUE MTPAKTUYECKUX padoT;
- YCTHBIH OIIpOC;

- TECTUPOBAHUE.

[ToaroroBka npe3eHTanuin

ITP0 04 BaseHue cTaHJapTHBIMU IPUEMaMH
pelieHns: OMOJI0rMYEeCKUX YpaBHEHUII;
MCIIOJIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX
IIporpaMM, B TOM YHCJIE JIJIsl IOMCKA My TH
pELIEeHNs U WUTIOCTPALUU PELICHUS
YpaBHEHHUH;

- BBITIOJTHEHUE MPAKTUIECKUX PAOOTHI;
- YCTHBIH OIIpOC;

- TECTUPOBAHUE

-IIOATOTOBKA COOOIECHUI

-penieHue 3aaaq

ITP6 05 cdopMUpOBaHHOCTD MPEICTABICHHIA
00 OCHOBHBIX TMOHATHSX, HICIX U METOaX

- BBITMIOJIHEHUE MTPAKTHYECKUX PaOOTHI;
- YCTHBIH OIpOC;

OMOJIOTHYECKOr0 aHAJIN3A; - TECTUPOBAHHUE.
IIP6 06 Bi1aieHE OCHOBHBIMU MOHSTUSIMHU O - YCTHBIH OMpOC;
OMOJIOTMUECKUX CBOWMCTBAX; - TECTUPOBAHUE;

c(OPMUPOBAHHOCTH YMEHHSI PACIO3HABAThH
XMUMUYECKHUX (UTYp Ha YepTex ax, MOJACISIX U B
peaTbHOM MHpE; IPUMEHEHHE U3YYEHHBIX
CBOWCTB XUMHUYECKUX (HUTYp U HOpMYIT JUIst
penieHus 3a1ay;

- BBITTOJTHEHUE TIPAKTUIECKUX PabOT
-IIOATOTOBKA COOOIICHUI

-pelieHue 3aaa4

-MIOATOTOBKA NIPE3CHTALU;

ITP6 07 chopMHpOBaHHOCTD NPEACTABICHUN O
IpoIeccax U SIBICHUSAX, IMEIOIINX
OMOJIOrMYECKUi XapaKTep, CTATUCTUUCCKUX
3aKOHOMEPHOCTSIX B peaJIbkHOM MHUDE,
OCHOBHBIX MOHSATHSX JIEMEHTapHON
OMOJIOTHH;

- BBIIIOJIHEHUE MPAKTUYECKUX PaboT;
- YCTHBIH OIpOC;

- TECTUPOBAHUE.

-[IO/IFOTOBKA OTYETOB

-OTBEThI Ha KOHTPOJIbHBIE BOIIPOCHI

ITP6 08 BitaseHre HaBBIKAMU UCIOJIB30BAHUSI
TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM IpU
pEIICHNH 3a]1aY;

- BBIIIOJIHEHUE MPAKTUYECKUX paboT;
-[TOJITOTOBKA COOOIIICHU

-peleHue 3aaa4y

-COCTaBJICHHE CXEM CKPEIIUBAaHKs OPTaHU3MOB
-BBITIOJIHEHHUE JTA0OPATOPHBIX padoT
-3a4eTHBIC PabOThI
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Ipunoxenue 2

Cunxponusanus oopasoBarenbHbix pe3yjbraToB PI'OC COO n ®I'0OC CIIO

HaumenoBanue OK, IIK HanmeHnoBanue JHYHOCTHBIX HaumenoBanue
corsiacuo ®I'OC CIIO pe3yabrtatos (JIP) MeTtanpeameTHbix (MP)
corsiacio ®IroC CO0O pe3yJbTaToB
coraacuo PIrOC COO
OK 02. Ucmons3oBaTh JIPS cdopmupoBanHOCT, ocHOB | MP1 yMeHHE CamMOCTOSATEIBLHO

COBpPEMEHHBIE CPE/ICTBA
MIOWCKa, aHANIN3a U
MHTEpIpeTanu nHPOPMALIUU
U MH(QOpPMaIIMOHHbIE
TEXHOJIOTHH JIJIsl BBIIOJTHCHUS
3aa4 mpoheccuoHaIbHON
TESTSIILHOCTH;

CaMOpa3BUTUA U CAMOBOCIIUTAHUA

B COOTBETCTBUH c
o011eYeI0BEYeCKUMU

LICHHOCTSIMU " ueanamMmu
TpaXkTaHCKOTO o01IecTBa;

TOTOBHOCTb M CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPYECKOU M
OTBETCTBEHHOI1 1eATEIbHOCTH;
JIP7 HaBBIKM COTpYyAHHYECTBA CO
CBEPCTHUKAMH, JIETbMH
MJIQJIIIETO BO3PACTa, B3POCIBIMHU
B 00pa30BaTeNbHOM,
OOLIECTBEHHO I0JIE3HOM, yueOHO-
HCCIIEIOBATEIILCKOM, TPOEKTHOM 1
JIPYTUX BUAAX JEATEIHHOCTH,
JIP8HpaBCTBEHHOE CO3HAHUE U
MOBEJICHUE HAa OCHOBE YCBOCHHS
o011eueoBeYeCcKUX IIEHHOCTE!
JIP9 TOTOBHOCTH M CIIOCOOHOCTH
K oOpa3oBaHHMIO, B TOM YHCIIE
caM000pa30BaHHUIO, Ha
IPOTSKEHUU BCel KHU3HU;
CO3HATEJIbHOE  OTHOIIEHHWE K
HEMpPEepPHIBHOMY 00pa30BaHUIO KaK
YCIOBUIO YCIELTHON
npoecCuoHaTbHOM u
OOIIECTBCHHON JICITCILHOCTH;
JIP 11upuHATHe U pean3aluio
LEHHOCTEMN 310pOBOTO u
Oe3zomacHOTO  OoOpa3a  JKH3HH,
noTpebHOCTH B (pu3mueckoM
CaMOCOBEPILIEHCTBOBAHUH,

3aHATUAX CIIOPTHUBHO-
03I0POBUTEITHHOM
JCSITeIbHOCTBIO, HETIPUSTHE
BPEIHBIX MPHUBBIYCK: KYypPEHUS,
ynoTpeOaeHus QJIKOTOJIS,
HAapKOTHKOB.

JIP13 oco3HaHHBII BEIOOD
Oynymiei mpodeccuu u
BO3MOKHOCTEH pean3auu
COOCTBEHHBIX KM3HEHHBIX
IUIaHOB; OTHOIIIEHUE K
npodeccruoHanbHON

OnpeaCIATh UEIN ACATCIbHOCTU U
COCTaBJIATH IIJIaHbI ACATCIBHOCTH,
CaMOCTOATCIIBHO  OCYIICCTBJIIATD,

KOHTPOJIMPOBATH u
KOPPEKTHPOBATh  JICATEIILHOCTE;
UCIIONB30BaTh BCE BO3MOXKHBIE
pecypchl ISt JOCTUKCHHSI
MOCTaBIIEHHBIX enei u
peanu3aniu TUTaHOB
JIESITEIbHOCTH; BBIOMpATH
yCIICUTHBIE CTpaTeruu B
Pa3IMYHBIX CUTYaIUsX;

MP3 BIIaJICHUE HaBBIKAMU
MO03HABATENbHOI, y4eOHO-
HCCJIEN0BATEIBCKON U IIPOCKTHOU
JESITEIbHOCTH, HaBbIKAMU
paspernieHus npo0Jem;
CIIOCOOHOCTP U TOTOBHOCTH K
CaMOCTOSITEIIEHOMY TIOHCKY

METOIOB PEIICHUS MPAKTHIECKHX
3ajaad, HpI/IMCHeHI/IIO pa3JII/I‘-IHbIX
METO/IOB ITI03HAHUS;

MP4 roToBHOCTE U CIIOCOOHOCTH

K CaMOCTOSATEIILHON
MH(POPMALIMOHHO-
MO3HABATEIbHONW  JIESITENbHOCTH,

BJIQJICHUE HABBIKAMH TOJTYYCHUS
HeoOXoauMol HWHPOPMAIMK U3
CIIOBapel pa3HbIX THUIIOB, YMECHHE
OPUEHTHUPOBATHCS B Pa3IUYHBIX
HCTOYHUKAX uHpopmanuu,
KPUTHUYECKH OILICHUBATh n
HHTEPIIPETHPOBATH HHPOPMAITHIO,
MOJIy4aeMylo U3  Pa3lInyHbIX
HCTOYHHKOB;

MP9 BiageHue HaBLIKAMU
MO3HABATEJIbHOU pedIeKCUN KaK
OCO3HaHMS COBEPIIIAEMbIX
JNEUCTBUI M MBICIIMTEIBHBIX
MPOIIECCOB, UX PE3YJIbTATOB U
OCHOBaHUH, 'PaHUI] CBOETO
3HAHWUSA U HE3HAHUS, HOBBIX
MO3HABATEJIbHBIX 3a7[a4 U CPEACTB
UX JOCTHKCHUSA
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HaumenoBanue OK, IIK
corjgacao ®I'OC CI10

HaumeHoBanMe TMYHOCTHBIX
pe3yabratos (JIP)
corjgacuo ®I'OC COO

HaumeHnoBanue
MeTtanpeameTHbix (MP)
pe3yabTaToB
coraacuo ®I'OC COO

JeSATETLHOCTH KaK BO3MOKHOCTH
y4acTHsl B PELLICHUU JTUYHbIX,
0OIIIECTBEHHBIX,
rOCYJJapCTBEHHBIX,
o0I1IeHaMOHATBHBIX TTPOOIEM
JIP 14chopmMupoBaHHOCTD
9KOJIOTMYECKOTO MBIIIICHUS],
MOHUMAaHUS BIUSAHUS
COLIMAJIbHO-9KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE
MIPUPOJTHON U COLIMAIBHOM CPEbI;
NpUOOpPETEHUE OMBITA YKOJIOTO-
HaIpaBJICHHOM JIEATEIbHOCTH;

OK 04. DpdexTrBHO
B3aMOJICCTBOBATDL U
paboTath B KOJUICKTUBE U
KOMaH/IE;

JIP7 HaBBIKM COTPYIHUYECTBA CO
CBEPCTHUKAMH, J€TbMH
MJIaJIIIETO BO3PacTa, B3pOCIBIMU
B 00pa3oBaTeIIbHOM,
00I1IeCTBEHHO MOJIE3HOI, yueOHo-
HCCIIEIOBATENIBCKOM, MPOEKTHON 1
JIpYTUX BUAAX ACSITEIbHOCTH;

MP2  ymeHue  NpOAYKTUBHO
00maTbCcs W B3aMMOJICHCTBOBATH
B nporecce COBMECTHOM
JIeSITeIbHOCTH, YYUTHIBATh
MO3ULIMA  JPYTUX  YYAaCTHUKOB
JIEATEIbHOCTH, b pexTUBHO

paspenatb KOH(PIUKTHI;

OKO07 coneiicTBOoBaTh
COXPAHEHHUIO OKPY KAIOLIEH
Cpebl, pecypcocOepexeHuIo,
3¢ peKTUBHO AEHCTBOBATH B
YpPE3BbIYANHBIX CUTYALMIX

JIP8HpaBCTBEHHOE CO3HAaHUE U
IIOBEJICHUE Ha OCHOBE YCBOEHHUS
00I11€4eTOBEYECKUX [IEHHOCTEH

MP1ymeHne caMoCTOSTENBHO
ONPEAENIATh ENU NEATSIIbHOCTH U
COCTaBIIATH IIAHBI ICATCIILHOCTH;
CaMOCTOSITEIBHO OCYILIECTBIIAT,
KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JEATEIIBHOCTb;
HCIIOJIB30BaTh BCE BO3MOJKHEIE
pecypcehl I TOCTUKEHUS
IMOCTaBJICHHEIX LICIeH U
peanu3anyy MmIiaHoB
NeSITEIbHOCTH;, BBIOMPATh
YCICIIHbIE CTPATETUH B
PA3JIMYHBIX CUTYAIHIX

IIK 2.5 CoGmonats
TpeOOBaHMsI OXpaHbI TPYAA,
IIPOMBIIIUIEHHOH, TI0KapHOU U
IKOJIOTHYECKON O€30MMacHOCTH
pu 00CTYKUBAHUU U PEMOHTE
OCHOBHOTI'O U
BCIIOMOTaTEIbHOTO
o0opymoBaHUs.

JIP 11upunsAtve U pean3aluio
LEHHOCTEN 310pOBOTO u
Oe3omacHoro  obpasza  JKU3HH,
noTpedHOCTH B (pu3HuecKoM
CaMOCOBEPILIEHCTBOBAHUH,

3aHATUAX CIIOPTHUBHO-
03I0POBUTEIIHHOM
JCSITeIIbHOCTBIO, HETIPUSTHE
BPEIHBIX MPUBBIYCK: KypEHUS,
ynotpeOaeHus QJIKOTOJIS,
HapKOTHUKOB.

MP3 BiageHue HaBLIKAMU
MO03HABATEJIBHOH, y4eOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM
EeITEIILHOCTH, HABBIKAMH
paspenieHus mpooiem;
CIIOCOOHOCTH U TOTOBHOCTD K
CaMOCTOSITCIIBHOMY TTOMCKY
METOJIOB PEIICHHSI MPAKTUICCKUX
3a/1a4, IPUMEHEHUIO Pa3InIHBIX
METO/IOB [TO3HAHUS;
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Ipuiaoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yiabTaToB PI'OC COO

(mpeametHbIx)o0pasoBaTeabHbIMU pesyiabTaTamu PI'OC CIIO
(mpodeccnoHaNbHO-OPUEHTUPOBAHHASL B3aUMOCBSI3b 00111e00pa30BaTEIBLHOTO
npeamera ¢ mpodeccueii)

HaumenoBanue HaumenoBanue HaumenoBanue HaumenoBanue
o0menpodgeccHOHATbHBIX npogdeccuoHaIbHBIX NnpeAMeTHbIX pa3neyioB/TeM U
AMCLUMILIMH € moayJaeir (MIK) ¢ pe3yJIbTaToOB pabouei
o0pa3oBaTeIbHBIMHU o0pa3oBaTeIbHBIMH ®rocC Coo, nporpamMmme 1o
pe3yJibTaTaMHu, pe3yJibTaTaMHu, HMEIOLIHNX npeaMery
HMEIINMH B3aUMOCBSA3b | HMEWIIMMH B3aUMOCBS3b | B3auMocBs3b ¢ OP
¢ npeaMmeTHbiMu OP ¢ npeameTHbiu OP Po1r'OC CIIO
OII 03 Oxpana Tpyna. I1K 2.5 Cobaronats I1P6 01. Pazpenl
TPeGOBAHUS OXPAHDI cpopmupoBanHOCTS | «BHoOIOTHS Kak

YMeTh: coOII0aaTh
paBuiia 6€30MacCHOCTH
TpyZa, IPOU3BOJICTBEHHOM
CaHWUTapHUH U MOKAPHOU
0€30MacHOCTH. ;

3HaTh: paBuUiia U HOPMBI
OXpaHbl TPYAA, TEXHUKH
0€e30MacHOCTH, TUYHOU U
MPOU3BOJACTBEHHOMN
CaHUTApUU U
IIPOTUBOIIOXKAPHOU
3aILUTHI;

TPYAA, NPOMBIIIJICHHOI,
MOKAPHON U
JIKOJIOTHYECKOI
0e3omacHoOCTH NIpH
00C/Iy’KMBAHUH U PEMOHTE
OCHOBHOIO U
BCIIOMOraTeIbHOI0
o0opynoBaHmus.

YMeTh: UnTaTh U
BBINIOJIHATH 3CKU3bI,
padoune u cOOpoOYHBIE
YyepTesku HeCJIOKHbIX
JeTaJjien,
TEXHOJIOTHYECKHX CXeM U
annapatos

3HaTh: 00IIUE CBEICHUS O
COOpPOYHBIX YEPTEKAX,
Ha3HAYEHUE YCIOBHOCTEU U
YIPOIICHUN, IPUMECHIEMBIX
B UepTeXkax, MpaBuiia
oopMIIeHHS ¥ YTCHUS
paboumx yepTexen

MPEACTABICHUH O
OMoJI0rNy Kak
4aCTU MUPOBOH
KYJBTYPHI ¥ O
MecTe OMOJIOTHU B
COBPEMEHHOM
LIUBUJIN3AIUN, O
crocobax
OIIMCAHMS Ha
OMOJIOTMYECKOM
SI3BIKE SIBJICHUM
peaTbHOTO MUPA;
I1P6 06. BmancHue
OCHOBHBEIMM
MTOHSATHSIMH O
XUMHYECKHUX
BCIIECTBAX U
DJIEMEHTAaX, UX
OCHOBHEBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH
YMEHHUS
pacno3HaBaTh
XUMHYECKHE
bopmyIbl Ha
YepTekax, MOJIETIAX
U B peajbHOM
MHUpE; TPUMEHEHNE
W3YYECHHBIX
XUMHYECKHUX
CBOUCTB U (hopMyT
JUTSL peTIeHUS
3a/1ad4;

KOMILICKC HAYK O
JKUBOM MHUPCH.
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TecrupoBanue
Oo0mast omostorusi. Llurosmorust

1. Kakue opraHe/Jibl KJIeTKM HMeWT MeMOpaHHoe cTpoeHue?A)pruOOCOMBI, O)MUTOXOHIPUH,
B)KJIETOUHBINA LEHTP, I')JIU30COMBI, A)aril.] oJIbIxKu.

2. BemecTBO mnpuaamoliee TBePAOCTh KJIETOYHOH CTeHKe OakTepMii:a)leirono3a, O)XWUTHUH,
B)MYpEUH, I')KpaxMa.

3. Kakue mpouecchl ocyumiecTBisiloTcsi B pudocomax? A)dorocuHres, O)cuHTE3 OEIKOB, B)CHHTE3
AT®, r)cuHTE3 )KUPOB.

4. Kakoii opranou cogep:kuT KpucThl? A)ar3zocoma, 0)XJI0pomiacT, B)MUuToxouapus, r)I1C.

5. Kakue opraHe/uibl XapaKTepHbl TOJbKO [1Jsi pacTuTeabHOM kjaeTku? A)JIIC, 6)pubocomsl,
B)IUIACTU/IbI, T)BAKyOJIH, 1)MUTOXOH IPHH.

6. Kakas sjaepHasi CTPYKTypa HeceT HacJieJCTBeHHbIe cBoiicTBa opranum3dma?A)o0oouka,
0)sIepHBIIl COK, B)XpPOMATHH, T)SPBIIIKO.

7. Y IpOKapUOT OTCYTCTBYKOT:2)pUOOCOMBI, 0)BKIIIOUEHUS, B)MUTOXOHAPHUH, T) SIAPO.

8. Kakoii opranoua cogeput rpanbi? A)mutoxoHapun, 6)I11C, B)IU30COMBI, I')XJIOPOIIACTHI.

9. HazoBuTe XMMHYeCKOe BelecTBO, BXOJsiIIee B COCTAB KJIETOYHOH 000JI0YKH I'puOOB:a)XUTHUH,
0)MypeuH, B)ICIUTION03a, T)KEPATHH.

10. Ha3oBuTe mnpouecc, MOCPeACTBOM KOTOpOro ameda mnoriomaer Oakrtepmii: a)auddysus,
0)aKTUBHBIN TPAHCIIOPT, B)[IMHOLIUTO3, T')(harouuTo3.

11. Jlunuasl B MeMOpaHe pacnosioKeHbl NoCca0iiHO. CKOJIbKO TAKUX JHIMHIHBIX CJI0€B COAEPKUTCS
B MmeMOpane? A)l, 0)2, B)3, r)4.

12. Ha3zoBuTe  CTPYKTYpPbl, M3 KOTOPbIX O00pa30BaHbl  LEHTPHOJIHU:a)MHUOPUOPUILIHI,
0)MUKpPOTPYOOUKH, B)MUKPOPUIAMEHTHI, T')MUKPOBOPCUHKH.

13. BHYTpH KaKHX OpPraHe/lJ1 HAXOAATCS puOOCcOMBbI? A)TU30COMBI, O)MUTOXOHAPUH, B)XJIOPOTLIACTHI,
I')BaKyoJIH, 1)an.l onb1Ku.

14. Ha3oBuTe mpomecc, NOCPeJACTBOM KOTOPOIo MPOMCXOIUT NepeMenienne nonos K B kierky, a
noHoB Na" u3 kierku:a)aupdysus, 6)0CMOC, B)ITHHOIIMUTO3, T)aKTUBHBINA TPAHCIIOPT.

15. Ileperopoaxku rpudHbBIX rU()OB HA3BIBAKOTCH:a)KPUCTHI, 0)CENTHI, B)IPaHbI.

16. Kakue nmpouecchl ocylmecTBJISIOTCS B XJoporiactax? A)dporocunres, 0)cuHTe3 OCIKOB, B)CUHTE3
AT®, r) cuHTE3 )KUPOB.

17. Kakyio (pyHKUMIO BBINOJIHAET SIAPBIIIKO?A)HECeT HAcJeACTBEHHYI0 HHpopmainuioo, O)CHHTE3
AT®, B)cOopka CyObeMHULL pUOOCOM.

18. I'ne nmpoucxoaut cunre3 AT® y Oakrepmii? A)B pubocomax, 06)B crmope, B)Ha Me30coMax, I')B
KJIETOYHOU CTEHKE.

19. K HemMeMOpaHHBIM OpraHeJiaM OTHOCSITCH:a)pUOOCOMBI, O)IUIACTUIBI, B)KJIETOYHBIA LEHTP,
r)3IIC, n)Bakyonu.

20. YkaxuTte (PYHKIHIO JeHKOMIACTOB:a)()OTOCHHTE3, 0)HAKOIIEHHE KpaxMalla, B)OKpacKa IIBETKOB U
10,108, T)cuHTe3 AT,

21. Kak Ha3bIBalOTCH BHYTPEHHUE BBINAYMBAHUA MeMOPaHbl XJIOPOIJIACTOB?

22. Y10 CIy’KMT OCHOBOW OPraHU3alMH KJIETOK KUBBIX OPraHU3MOB?

23. B Bujie 4yero 3anacarorcs yrieBoJbl y: a)XKUBOTHBIX, 0)pacTeHuii, B)rpudos ?

24. Yto cBHAETEJLCTBYEeT 00 OmNpeleeHHON ABTOHOMHOCTH CYIIECTBOBAHUSI IIACTHI M
MUTOXOHAPUI?

25. B yeM oTiIMYMe PACTUTEJBHOH KIETKH OT )KUBOTHOM ?

26. B kieTkax KAKMX OPraHOB U TKaHe#l CHJIbHO pa3BuT ani. 'oabaxku?
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Oo0masg ouosornsd. XuMH4YeCKHI COCTAB KJIETKH

1. ®yHknuA yrjieBoJaoB B KJIeTKe:a)KaTaluTHUecKas, 0)IHepreTuueckas, B)XpaHeHUe HACJIeICTBEHHOM
UHpOpMaIINH.

2. Tpm HyKJIeOTHAA, KOAMPYIOUIHE AMHHOKHMCJIOTY, HA3bIBAIOTCHA: a)l€HOM, O)TpUILIETOM,
B)I€HETUYECKUM KOJIOM, I')T€HOTHUIIOM.

3. IIpu oxkucjJeHNH KAKUX BellecTB 0CBOOO:KIaeTcss Oojblie 3Heprum? A)rmroKo3bl,0)kpaxmarna,
B))KHPOB, T)OEJIKOB.

4. Kakue opranmyeckue BellecTBa BXOAAT B cocTaB xpomocom? A)riokoza u AT®, 0)6enku u
JHK, B)PHK 1 aMMHOKHCIIOTBI.

5. K MHKpo3/ieMeHTaM KJeTKH OTHOCATCSI: a)yIJepoj, KUCIOpOJ, a30T; O)HaTpuil, KalIui, MarHuii;
B)Mapraser, Mefib, Ko0aibT; T)hocdop, Ho, KaTbIHiA.

6. PacTBopuMOCTBb YIiIeBOJOB B BOJe NMOHMKAETCS €:a)yBelIMUeHUEM uucia atoMoB H B Mmonekye;
0)yBenuuenuem uyucia aromoB C B MoJeKyje; B)yMEHbIIEHMEM uyucia aroMoB H B Monekyre;
r)yMeHblIeHneM yuciia atToMoB C B MOJIeKyJIe.

7. /Kupbl B opraHusMe KMBOTHBIX 3alIUIIAIOT MX OT X0JIOAA 3a CYeT: a)BBICOKOI 3HEPreTUYECKOM
LIEHHOCTH; 0)HEPacCTBOPHUMOCTH B BOJI€; B)HU3KOH TEIIIONPOBOJHOCTH.

8. Kakne u3 npuBeieHHbIX HUKE COCJUHEHUI NMOCTPOEHBI U3 OCTATKOB MOJIEKYJl MOHOCAXapUAOB?
A)kpaxmai, 0)rTHKOTeH, B)IEIIII0I03a, T)INIMKOTreH, 1)remorinoous; €)JHK.

9. BropuuHasi CTPyKTypa 0ejika mpeacTaBJsieT co00ii: a)lenb MOHOMEPOB, O)CIHpasb, B)IBOHHYIO
CHMpallb, T)II00Yyiy; A)pa3BeTBICHHYIO IIElb MOHOMEPOB.

10. K nucaxapuaam oTHocATCA: a)ppyKTo3a, 0)IeITi0103a, B)IaKTo3a, T)IIIF0K03a, J1)caxapo3a.

11. U3 nepeunc/ieHHbIX HUKe 0€JIKOB 3aIUTHYI0 (GYHKINIO BBINOJIHAIOT: a)akTuH, O0)uHTepdepoH,
B)Ka3€HH, T')MHOTJIOOWH.
12. Ha3oBuTe ocHOBHbIe (YHKUMM JHUINHMIOB B KJeTKe: a)KaTaluTHUecKas, O)3HepreTuueckas,
B)TPaHCIIOPTHAs, I')CTPYyKTypHasl.

13. Kakasi u3 cTpyKTyp Oejika o0ecniedynBaeT cneu(puIHOCTH 0eJIKOBOI M0OJIeKyabI? A)IepBUYHAS,
0)BTOpHUYHAs, B)TpETUYHAS, I')4€TBEPTHUHAS.

14. T'uapo¢odHOCTD KHUPa CBA3aHA €O CBOICTBAMM:a)IIIHIIEPUHA, 0)KUPHBIX KUCIOT, B)IJIUIEPHHA U
JKUPHBIX KHCIIOT.

15. KakoBa sHepreruueckasi neHHocTh JunuaoB? A)17.2 xJIx; 6)38,9 x/Ix; B)30,5 x/[x.

16. Kakas crpykrypHas eqununa JJHK orBeTcTBeHHA 3a CMHTE3 MOJIeKYJIbI OejKka? A)HYKICOTH]I,
0)reH, B)KOJOH, T')Bcs Monekyna JJHK.

17. Yto BXOAMT B cOCTaB HyKJeoTHAa? A)XHUpHBbIE KUCIOTHI, 0)a30TUCTOE OCHOBAHME, B)YIJIEBOI,
I')aMHHOKHUCIIOTA, 1)0CTaTOK PochHOPHOI KUCIOTHI, €)IIHIIEPUH.

18. Cnupamn [AHK yaepxxuBaioTcs ApPyr mojJjie Apyra: a)UOHHBIMU CBSI3SIMH, 0)BOJOPOJHBIMHU
CBSI3SIMU, B)IIENTHIHBIMU CBSI35IMHU.

19. Kakue coeanHeHusi SIBJSIIOTCSI MOHOMepaMmu?A)rioko3a, O)Ieirono3a, B)pu0o03a, T')XUTHH,
I)PPyKTO3a, €)HYKICOTH I, K)KpaxMal, 3)aMUHOKHUCIIOTA.

20. JIunuabl, B MOJIEKYJIaX KOTOPBIX HeT JBOMHBIX CBf3eil, HA3BIBAKOTC. .. .

21. Ha3zoBuTe OCHOBHBIE CBOIICTBA MOHOCAXAPH/IOB.

22. Y KaKuX OPraHu3MoOB, i B KAKMX OPraHe/jiax CHHTEe3HPYIOTCH YIJeBoabl?

23. CKko/1bKO 3HEePruM BhIeaAsAeTC NPH pacmenennu 1 r oenxa?

24. ®ocpoaunuabl — OCHOBHOM KOMIIOHEHT KJIETOYHBIX ... .

25. KakuMm o0pa3oM nposiBisieTcsi 0y(epHOCTb KIeTKH?

26. Ilouemy sKMpPBI M KHPONOAOOHBIE BelIeCTBA MOIYT BBINOJHATHL (QYHKIHIO PeryJjsiropos
00MEHHBIX IPOLECCOB?

27. Kakoe ctpoeHue O0yayT uMeTrb aHTHKOAOHBI MoJjekya TPHK, ecam yuyacroxk JHK mmeer
caenyromuii coctas: A AAIl TTT ALl TAA AIT 'ALl IITA ATA TTI' TAT' ALILL
IMoacuuraiiTe, CKOJBKO % Ka’KA0T0 BHIA HYKJIEOTHAOB COAEPKUTCH B JIBOWHOH CNMpPaJIU 3TOr0
yuactka JHK?

25



Oo0masa onogorusa. Oomen Bemiects. B - 1

1. B kakyio ctaanio ¢poTocuHTe3a 00pazyercs: KUCJI0poa? A)TeMHOBYIO, 0)CBETOBYIO, B)[IOCTOSTHHO.

2. Kakwue sryuu noraomaet xjopoguii? A)cuaue, 6)KpacHble, B)3eJICHbIE, T)(HOTICTOBBIE.

3. Ckoabko MoJiekyJ T® uaer Ha CHHTe3 OpraHuveckux BemecTs 3a 1 nuka KaasBuna?

A)l, 6)2, B)4, 1)6, m)10.

4. Kakoe BeliecTBo sIBJIsIETCS aKIEeNTOPOM yrjiekucsoro raza? A)ATO, 6)Pub®, s)HAJ{D.

5. Ckoabko MoJiekya AT® oopasyercs B nukie Kpeoca? A)2, 6)4, B)3, 1)31.

6. Ilpomecc oOKMCJIeHHs OpPraHMYeCKMX BelleCcTB, INPH KOTOPOM BblaeJsieTcsl JHeprus,
HA3bIBAETCS:a)aCCUMIWISAIHNS, 0)IUCCUMILISAILNS, B)TUIACTUICCKUIT OOMEH.

7. Yrto oOpa3yercs B pudocome B mpouecce OuOcHHTe3a Oeaka?A)0ernoK TPETHYHOM
CTPYKTYPBL,0)IOIHIIENTHIHAS [IETTh, B)OETIOK BTOPUIHOU CTPYKTYPHI.

8. Kakoe BemectBo Bcrynmaer B mukia Kpedca? A)IIBK, 6)monounas kucnora, B)Anerun-KoA,
T)3TUJIOBBII CIIUPT.

9. Ckoubko Hykj1eoTH10B HPHK MoOXKeT 0qHOBpeMeHHO HAXOAMTHCHA B (PYHKIMOHAJIBHOM ILEHTpe
pudocomsni? A)l, 6)3, B)6, 1)12.

10. IInpoBuHOrpagHasi KHCJIOTA B KJIETKaxX o0pa3yeTcsl B mpouecce: a)riIuKoiu3a, 0)cBeToBol (hasbl
(doTocuHTE3a, B)IBIXaHUs, I )TUIPOIH3A.

11. KieTrouHoe abIXaHHe — 3TO: a)OMOCHUHTE3 OPraHMYECKUX BELIECTB, 0)OKUCIIEHUE OpPraHUYECKUX
BEIIECTB, B)OMOCUHTE3 OPT. BEIIECTB C BBIICJICHUEM SHEPTHH.

12. Bo Bpemsi TeMHOBOIi (pa3bl poTOCHHTEe3a 00pa3yeTcsi: a)rit0Ko3a, 0)KUCIOPO U TIoKo3a, B)ATD
U TJIIOKO3A.

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

14. B kuerkax aposxskeil B pesyiabrare riaukoaunsa IIBK BoccramaBiamBaercss 10:a)MOI0YHOU
KUCJIOTBI, 0)3TUIIOBOTO CIIMPTA, B)YKCYCHOM KUCIIOTHI.

15. IlepBuunyro cTpykTypy Oenka kopupywt 240 nykiaeoruaos JJHK. Ckoibko aMMHOKHMCIOT
BXOIHUT B cocTtaB Oeaka? A)80, 6)40, B)120, r)240.

16. HazoBuTe XmMHuyeckoe coeJUHeHHe, JHEPIrHusl KOTOPOT0 HENMOCPEACTBEHHO MCHOJIb3yeTcsl B
cuHTe3e 6enka? A)rimokosa, 0)['TD, B)rnukoren, T)AT®, n)kpeatundocdar.

17. B 4em BbIpaxkaeTcsi CBOMCTBO BBIPOKAEHHOCTH (M30bITOYHOCTH) TeHETHYECKOr0 Koaa? A)oauH
U TOT € KOJOH KOJUPYET HECKOJbKO aMHUHOKHCIOT, 0)OOJBIIMHCTBO aMHHOKUCIOT KOAMPYIOTCS He
OJIHUM, 2 HECKOJIbKUMH Pa3HbIMHM KOJOHAaMU; B)OJHHU U T€ K€ KOJIOHBI BCETJa KOJUPYIOT OJIHU U TE K€
AMHHOKHCIIOTBI.

18. I'ne mpoucxoaaT peakuuu MOArOTOBHUTEJBHOI0 3Tama JUCCHMMIAAUMU? A)B muToriasme, 0)B
NUILEBAPUTEIILHOM TPAKTE, B)B MUTOXOHAPUSX, T')B amil. [ oJIbaKu.

19. Uto nmpoucxoauT ¢ IJHeprueii, KoTopasi BbleJsieTcsl B pe3yJbTaTe INIMKoJn3a? A)paccenBaercs B
dopme Ttemna, 6)3amacaerca B dopme ATD, B)120 x/Ix pacceuBaercs B ¢opme Termna, 80 xllx —
3anacaetcs B popme ATO.

20. B xakom HanpasJieHuu auraercs PHK-noiumepasza npu tpanckpunuuu? A)ot 5-koHna x 3-
KOHITY; 0)OT 3'-KOHIIa K 5-KOHILy; B)HE UMEET 3HAU€HUs, T')3aBUCUT OT (pepMeHTA.

21. lIpouecc mepeBoaa renerudeckoro koga ”PHK B momunentuaHy o nenb Ha3b1BaeTCH.-

22. Yo siBJISIETCA MCXOAHBIM BellIeCTBOM /IJI CHHTE3a YIJIeBOJA0B B TeMHOBOII (paze porocunTesa ?
23. Yyacrok «Hespesoi» nPHK, He Hecymmii HaciencTBeHHOM nHpopManum.

24. Y10 He00X0AMMO AJsl TPAHCASAIUN?

25. Kakue BemecTBa NPMHMMAIOT YYaCTHE B TEMHOBBIX peakuusix orocunresa?
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Oo0mas ouosorusa. OomMen BemiecTB. B -2

1. To604YHBIM NMPOAYKTOM (POTOCHHTE3A SIBJISAETCS:a)IPOTOHBI BOAOPOJA, O)MOJEKyla KHCIOPOAa,
B)MOJIEKYJIa YTIEKHCIIOTO Ta3a, T)3JIEKTPOHBI XJI0pohuILIa.

2. B kieTkax »kMBOTHBIX NPHU HexocTatke O», [IBK BoccTanaBauBaercs no: a)HA/JI-H,, 6)MmonouHoi
KHCJIOTBI, B)3TUII0BOTO ciupta, I')CO,.

3. lIpu dporocunrtese akuentopom COsBasiercst :a)HAID, 6)[IBK, B)AT®, r)Pubd.

4. CnnaiicunruPHK nporekaer B: a)pubocome, 0)sape, B)IIUTOIUIaA3ME, T)MUTOXOHIPUH.

5. Yriekuciablii ra3 HCHoJb3yeTcsi B KadyecTBe MCTOYHHKA YIJiepoJda B peaKIUsiX: a)CHHTE3a
JTUMHUI0B, 0)XeMOCHHTE3a, B)CHHTE3a OEIIKOB.

6. Kakue mpouecchl B KJIeTKe OTHOCATCH K aCCHMHJSIIUMOHHBIM ?a)apixaHue, 0)OnocuHTe3 Oenka,
B)OpOXeHHE.

7. BbijejieHHe pacTeHUsIMM CBOOOJHOI0 KHCJI0POAa B mpoiuecce (pOTOCHHTE3a NMPOMCXOAUT MPH:
a)obpazoBanuu AT®, 6)Boccranosiennu HAJI®D, B)poronuse Boabl, T)0Opa30BaHUM TITFOKO3BI.

8. doTocuHTE3 Yy CHHe-3eJIeHbIX OCYIIeCTBJsIeTCs: a)B XJoporulacTax, 0)B Xpomartodope, B)B
MeMOpaHax, coaepxamux xjaopodut; r)B riaagkoit DI1C.

9. CxoacTBo (POTOCHMHTE3a W XeMOCHHTe3a TPOSIBJISETCI B TOM, 4T0:a)B O000HMX CIIydasx
ucnoneszyercs CO, u Boma, 6)B obomx cimydasx Beigensercs O,, B)B 000MX CIydasX HCIOIb3YETCS
SHEPrusi COJTHEYHOTO CBETA.

10. Yo npoucxoaut ¢ AT® B cBeToBy10 a3y porocuHTe3a? A)cuHTes, 0)pacmnai, B)HAKOIUICHHUE.

11. Kakoii ra3 noryomiaercsi u Boiaesasiercsi npu ¢goroasixanuun? A)nornomiaercss CO,, a BeIAEIIETCS
O,; 0)BeIACIICTCS CO,Z, a IoTIomIaeTcs O,; B)morioiaercs a3or, a Beiaensercs O..

12. KonHeuynbiM mnpoaykToM ¢orocuHTe3a (TeMHOBO ¢a3pl) sABJISETCH: a)TIII0K03a,
6)rpuozodocdat, B)Pub®, r)ATD, 1)CO, u H,O.

13. IlepBuuHy10 cTPYKTYpY Oesika B reHe koaupyrot 180 rpunmiieros JJHK. CkojbK0 aMUHOKHCJIOT
BXO/UT B COCTAB CHHTe3UpyeMoro oeiaka? A)60, 6)180, B)540, r)360.

14. Kakue Jy4ydm BHAHMOIO CHeKTpa mnorJjomaer xjopoguaia? A)cuHue, 0)opaH)XKeBO-KpacHbBIC,
B)3€JICHBIE, T)(hHUOJIETOBBIC.

15. I'ne B kierke mporekaer mukia Kpedca? A)B muromiazme, 0)B CTpoME MHTOXOHIPHUH, B)B
TUJIAKOUJIAX XJIOPOIUIACTOB, T)HA MeMOpaHaxX KPUCT MUTOXOHAPUH.

16. Ha xakoMm 3Tane 3HeproodoMeHa oopasyercsi Boaa? A)B rimkonuse, 0)B 1ukiie Kpedca, B)B KoHIIE
JIBIXATEILHOM 1ETH, T)B OKUCIUTEIHHOM JACKapOOKCUITUPOBAHHH.

17. Kak Ha3bIBaeTcsi mpolecc, nocpeacrsom koroporo odpasyercss TPHK? A)penyrmmmkarus,
0)TpaHCKPHUIILIUS, B)TpaHCIISILINS, T) IUCCUMMUJIISLIHS, J1)aCCUMUIISIINS.
18. HazoBute umciao koaoHoB HYykJIeoTuaoB JJHK, koropnie He mudpywT HHM OAHOH u3
aMUHOKMCJIOT: a)l, 6)2, B)3, )16, 1)20.

19. C kakoili aMMHOKHCJIOTHI HAYMHAETCH CHHTEe3 JI000i MOJUINENTUAHON Henu B pudocome?
A)acnaparus, 6)METHOHUH, B)[IUCTEHH, T )JIUIIHH.

20. Yto aBasiercst maTpuueii nias rpancasuun? A)uens [IHK, 6)uPHK, B)TPHK, r)pPHK.
21. lIpouecc «co3peanusi» uPHK nocJie 0uocunresa na JJHK.

22. Kak Ha3pIBaeTCsl TPETHI 3Tall TPAHCJIALNH?

23. UuTpOH — 370 ......

24. KakoBbl KOHEYHbIE NPOAYKTHI JTHCCUMMJISIIHMH yIJ1€BOAOB?

25. I'me mpoMCXOSIT CBeTOBbIE PeaKIUH (POTOCHHTE3a U KAKOBbI MX KOHEYHbIe TPOAYKTHI?.

27



Oo0mas ouosorus. I'eneruka

1. Kak Ha3bIiBaeTcsi COBOKYNMHOCTH TI€HOB, MOJYYeHHBIX OT poauTesei? A)reHoM, O)reHOTHII,
B)(EHOTHII, T)KapHOTHII.

2. Kak Ha3biBaercs mnepBblii 3akoH ['.Menaensi?a)3akoH pacliemjieHUs] MPU3HAKOB, 0)3aKOH
eIMHOO0Opa3us MEPBOro MOKOJIEHMUS, B)3aKOH HE3aBUCUMOI0 KOMOMHHUPOBAHMSI T€HOB.

3. IlpoBesau aHanu3MpyMOLIee CKpelIMBaHHE ropoxa ¢ KeJTbiMH cemeHaMu. Iloayumiam 50%
TOPOIIMH KeJITOro uBetra, 50% - 3eseHoro. Kakos renorun uccjienyemoii ocoon? A)AA, 6)aa, B)Aa
4. CxoJbKO ajulejied 0JHOI0 IeHa OKPACKH IJ1a3 HAXOAUTCA B HOpPMe B OJHOH MOJIOBO# KjeTke?
A)12,6)6,8)2, 1)1

5. Kapmii uBer rja3 y 4ejilOBeKa - JOMHHAHTHBIN NPU3HAK, roy0oi - peneccuBHblil. KakoBa
BEPOSITHOCTH NMOSIBJICHUSI KAaperJjia3oro pedeHka, ecju o0a poauTess Kaperjasble rerepo3urorbi?
A) 25%, 6)50%, B)75%, 1)100%

6. Ilpu cxkpelIMBaAaHMH TOMATOB € KPACHBIMM H JKeJTHIMHM IIOAMH IOJYY€HO NOTOMCTBO, Y
KOTOPOT0 MOJIOBHHA IJIOA0OB ObLJIA KPAacHAas, a MOJOBHHA kKeJiTasgs. KakoBbl reHOTUNIBI poauTese?
A)AA x aa, 6)Aax AA, B)Aaxaa

7. Jano: reHoTunbl ocodeii Aa, BB, Cc. Cko/IbKO ajl/Ie/IbHBIX F€HOB NPUBEACHO B 3TOM 3amucu?
A)2,6)6, B)3

8. Kakass Myramusi CTPYKTYPpHOro reHa NpHBeAeT K Hambojee CyIIeCTBEHHOMY HW3MeHEHHIO
MOCJIe/I0BATeIbHOCTH AMMHOKHCJIOT B Oejike? A)rioTepss OJHOrO HYKJIEOTHAA, 0)3aMeHa OJHOIo
HYKJIEOTHIA IPYTUM, B)IIEPEBOPOT OAHOTro Tpurwieta Hil 180°.

9. Ykakute n3o0pakeHue ajliieJbHBIX IPYT APYyry reios:a)A B, 6)A B, B)A a.

10. I'enotun ocodnm AaCc. CkOIbKO KpPOCCOBEpPHBIX ramer Oyaer 00pa3oBBIBATHCH, €CJIH T'eHBI
cuensieHbl M paccrossnue me:xxkay Humu 10 mopranma? A)10%Ac u 10%aC, 6) 5%Ac u 5%aC, B)
40%AC u 40%ac

11.Yka:xxnTe reHOTHMI OPraHM3Ma, MOJ KOTOPOro sBJsieTcsl rereporameTrHbiM:a)AaBB, 0)Aass,
B)AaX"VY, r)aaX®X", n)aaBs.

12.Pacmenuienue mo renoruny 1:2:1 noanyvaercsa npu ckpemmBanum:a)Cc x CC, 6)Aa x AA, B)BB x
Bs.

13. HaciencrBeHHoe 3a00/1eBaHue Ye10BeKa, NPUBO/sIIEe K HECIIOCOOHOCTH Pa3jinyaTh KPACHbII
U 3eJIeHbli nBeT: a)reMouins, 0)1adbTOHNU3M, B)pPETUHOOIACTOMA.

14.K xakoMy THNy MYTallUii OTHOCAT MOJMILVIOUIMIO — YBeJIMUEHHE YHCJIa XPoMocoM? A)reHHble,
0)XpoMOCOMHBIE, B)T€HOMHBIE.

15.¥Y npaBopyKkuXx KaperJa3bix poauTesieil poauics JeBOpYKuii roayoorsasslii pedenok. HazoBurte
(hopMy U3MEHUYHBOCTH:a)MyTallMOHHAs, 0)KOMOMHATHBHASA, B)MOIU(UKAIIMOHHASL.

321)_'{3"]1/1: 1. KaTapaKTa U HNOJUAAKTUIINA Y UYCJIIOBCKA O6y0J'IOBJ'IeHBI AOMUHAHTHBIMHU ayTOCOMHBIMU
CICIUICHHBIMHM TeHaMmu. JKeHIInHa yHacj€eaoBajla KaTapakTy OT CcBOCH Marepu, a MNOJUAAKTUINIO OT
otna. Ee MY’K HOpMAJICH B OTHOILICHUH oboux IMPU3HAKOB. YTo MOKHO 0KHJIATh Yy ux z[eTeﬁ?

2. ¥V Kkyp mojocarasi OKpacka OIEpEHUs ONPENEIAETCS TOMUHAHTHBIM, CLEIUIEHHBIM C IIOJIOM IreHOM B,
yepHas - B, a (hopma rpebHs - ayTOCOMHBIN NPHU3HAK: PO3OBUAHBIN TpebeHpb - R, JIMCTOBUIHBIN - T .
YepHblil eTyX ¢ JIMCTOBUAHBIM I'peOHEM CKpeIlleH ¢ MoJocaTol Kypulei ¢ po3oBuaHbIM (Rr) rpeGHeM.
Kakue moryT ObITh LibITLIATA?

3. BpoxeHHas TIyXOHEMOTa SBIISIETCS ayTOCOMHO-PEIIECCUBHOM OoJie3HbI0. [[Jisi eBpomneickux cTpaH

yacrora 3aboneBanus = 2/10000. OnpenenuTe BO3MOXKHOE UYUCIIO T€TEPO3UTOTHBIX IO TITyXOHEMOTE
moneit B paitone ¢ 8 000 000 >xurteneit.

28



Oo0mas ounojorus. I'eHernueckue 3agauu

1. Pepkyro mucy ckpeuiuBaroT ¢ 4epHO-Oypoil. Kakumu OyayT pe3ynbTaThl CKpEIIMBaHUS, €CIH TeH,
OTIPENIENSIONINI PBIKYIO OKPACKy, JOMUHHUPYET HaJl aJUIETIHHBIM T€HOM, ONPEACIISIONINM YepHO-0ypyro
OKpacky mepcTtu?

2. YepHslii 1BeT (A) mIepCTH y KOIIEK JOMUHUPYET Hala OenbIM (a), a ToIyOoi LBET IJ1a3 (C) peleccuBeH
no otHoumeHuto K 3eneHoMy (C). IlpusnHaku He cuemneHsl. Onpenenure XapakTep pacllerIeHUs
IIPU3HAKOB y oToMcTBa npu ckpemusanun AaCe x aaCe.

3. V xopoBbl uepHas MacTb (A) NOMMHUpPYET HaJ pbbkeil, a Ge3porocts (B) — Hax porarocTbio.
CkpemuBanu 4epHOTO 0e3pororo ObIKA W PBDKYIO POTaTyl0 KOPOBY M TOJNYYMJIH PBDKETO POraTtoro
TesieHka. OLieHUTe BEpOATHOCTh POXKAECHUS UEPHOTO pOraToro TEIeHKa.

4.V 310pOoBO# KEHIIUHBI €cTh Opar, OOIBHOIN amKoroimu3MoM. PerieccuBHBIN reH (a), onmpeaensromuni
9TO 3a00JIeBaHKE, CIEIUICH C TTOJIOM, 3Ta KCHIMHA BBIXOIUT 3aMYyX 32 3JI0POBOTO MYKUUHY. MOXKeT T
Yy HEE€ POAUTHCS ChIH CO CKIIOHHOCTBIO K alKoroju3my? C Kakoi BEpOSTHOCTBIO 3TO MOXKET IPOU30UTH?

5. ¥V d4enoBeka NanbTOHU3M OOYCIIOBJIEH PELIECCUBHBIM I'€HOM (), CLETJIEHHBIM ¢ X —XpOMOCOMOM, a
TanacceMus (reMOJIMTUYECKAsi aHEMUS) — JOMUHAHTHBIM ayTOCOMHBIM reHoM (B). Jlronu ¢ reHotunom
BB noru6atoT B SMOpHOHAJIILHOM COCTOSIHMM, YT€TEpO3UTOT 3TO 3a00JieBaHUE MPOSIBIISAETCS B JIETKOM
¢dopme. JKeHnHa JaIbTOHUK, T€TEPO3UTOTHAS 10 T€HY TalaCCEMHUH, BBILUIA 3aMYXK 32 MYKUMHY TOXKE
reTepO3UroTHOMY IO 3TOMY T'€HY, HO C HOpMaJIbHbIM 3peHueM. CKOJBKO Pa3HbIX (PEHOTHIIOB MOXKET
ObITh y /ieTel B 3T0i cembe? Ecnu oiHa U3 nodepell BliIeT 3aMyX 3a 3/10pOBOTO YeJIOBEKa, TO C KaKOH
BEPOSITHOCTBIO OHA POJUT peOeHKa — NalbTOHUKA?

6. [IpoBenuTe CKpelMBaHHE, TMO3BOJISIIOIIME OMPENEIUTh paznuuus Mexay ¢opmamu AaBeCc u
AABBCC, nMeImuMU OJMHAKOBBIC (DEHOTHITHI.

7. Kakoil mpouecc WIIIOCTPUPYET IaHHBIN
pucyHok. [laiite o6o3HaueHune OykBam: a, O, B,
T.

Bripazure naHHBIN Tpoliece B BUIE 3aJa4H.

8. B cembe, rae oTen UMeeT Ipyniy KpoBH A, a
MaTh — B, poauncs ceiH ¢ rpynmnoi kposu O.
KakoBa BEpOATHOCTb POKIEHUS B 3TOU CEMbE
pebeHKa ¢ rpymmoi Kkposu A ?

9. Kakoii perotun nmoromcta Oyaer oT Opaka:
a)Herpa u CBeTJIOW MynaTku; 0)0enoro u
TeMHOH MynaTku?  CTeneHb NUTMEHTAIMN
KOXKH OIpeJeNseTcsl JByMsl IapaMu TI'€HOB:
AABB —nerp, AABB win AaBB — temubiii mynat, AaBs — cpennuii mynat, AABB unu aaBB cBetblit
MyJaT, aaBB — O€JIblil.

"
&

10. Ilpu ckpemuBaHuu caMKu Ap030(UIIbI, TUTETEPO3UTOTHON 1o reHaM A U B, ¢ periecCuBHBIM caMIIOM
MOJIYYEHO Cieayrolee pacieruienue no genorumy: 47:3:3:47. Onpenenure paccTOSHUE MEXKIY T€HaAMU
AuB.

OO0uas 6mosiorusi. IBOMKOLIKUA OPrAaHUYECKOT0 MUPA
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1.

9.

Buaoo6pa3zoBanue — 3T0 pe3yJibTaTa)MUKPOIBOIIONHHU, 0)MaKpOIBOIIOLUH, B)IIPOCTPAHCTBEHHOM
W3O0JISIINH.

Yto M3 mNepevyncIeHHOr0 OTHOCHUTCH K 3JIeMEHTAPHOMY 3BOJIOLMOHHOMY MaTepuay?
A)unnoamanranus, 0)MyTanuu, B)MOAU(PUKAIINHN.

B pe3yibTare KOHBEpPreHUHH BO3HUKAIOT: a)TOMOJIOTHYHBIC OpraHbl, 0)aHaJIOTMYHBIC OpPTaHBI,
B)pYJAMMEHTapHbIC OPTaHBbI.

MeJikue cucTeMaTHyecKue Ipynnbl — BUABIL, POAbI, ceMeiicTBa, KaK NMPaBWJI0, BOSHUKAWT B
npoiecce IBOJIOIUM IyTeM:a)apoMopdo3a, 0)1ereHeparuu, B)HIn0aanTaIum.

OpraHu3mbl, COBMeIIA0IHe NMPU3HAKU PAa3HBIX CHCTEMATHYECKUX IPYNI, HAIPUMeP KJIACCOB
JKMBOTHBIX (apXeoNTePUKC), MPEACTABISIOT C000ii:a)PUIOreHETHICCKUE PAJbI, O)IepexoHbIe
(hopMBI, B)reHETHYECKUE JOKA3aTEIbCTBRA.

M3onsiuuss — 310 (akTop 3IBOMIOLNHHM, KOTOPBIA: a)yCKOpsSeT SBOJIOIHOHHBINA Mpoliecc,
0)3ameIsieT SBOJTIOMOHHBIN MPOIECC, B)HE BIUSET HA CKOPOCTh BU1000pa30BaHMUs.
AHAJIOTHYHBIMHM OPraHAMM SIBJISIIOTCSI: A)UTOJIKM KakTyca M JIMCThsl KiieHa, O)kaOpbl paka u
#aOpbl aKyJIbl, B)pyKa 4eJI0BEeKa U KPBUIO MTHUIIHI.

JluBepreHuueil Ha3bIBAETCHA:a)CXOXKICHUE TPU3HAKOB Y JAIEKUX IO MTPOUCXOKACHUIO OPTaHU3MOB,
0)pacxoXkIeHHe MPHU3HAKOB B SBOJIIOIIMOHHOM IIPOLIECCE, B)BBIXOJ TPYIIIBI OPraHU3MOB B HOBYIO
aJIalITUBHYIO 30HY.

Kakoii u3 ciaenyrommux ¢GakropoB cnocod6cTByeT KOHBEPreHTHONH JBOJIIOLMH JBYX BHIOB?
A)npeiid reHoB, 0)HATMYKUE CXOIHBIX MYTallUi, B)BO3/ICMCTBHE OTOOpA B CXOTHOM HAIpaBJICHUH.

10. I'maza kanbmMapa U pbIObI — 3TO NMPHUMeP:a)pyIUMEHTAPHBIX OPTraHOB, 0)aHAJOTUYHBIX OPTaHOB,

B)FOMOJ’IOFI/I‘IHHX OpTraHoOB.

11. Yto siBasieTcs1 3JIeMEHTAPHON 3BOJIIOLMOHHON eIMHMIEeN:a)KaX bl BUA, O)KaKaas MOMyJIsauus

T000T0 BUJIA, B)KaXKaas 0COOb JTF000T0 BUIA.

12. K BHYTpUBHI0BOIi 0OopbOe 3a CylIeCTBOBaAHHE OTHOCUTCS:a)Iapa3UTH3M, O)KOHKYPCHIIUS,

B)XHUIITHUYECTBO.

13. OcHOBHON NPUYUHOI OOPHOBI 32 CylIECTBOBAHUE SIBJISIETCS:a)HACIIECICTBEHHAS] U3MEHYHUBOCTb,

0)BO3MOKHOCTH OecIipeieIbHOIO Pa3MHOKEHUS, B)OTPaHUYEHHOCTh TEPPUTOPUU U TTHUIIIH.

14. Cornacno mnpeacraBiennsM K./IlunHess 00 opranmvyeckom MHpe, OTCYTCTBMEe 3peHHSI Yy

KPOTaecTh:a)pe3ybTaTHEYNPAKHEHNUS OpraHa, 0)akT 00KECTBEHHOT'O TBOPEHUS, B)BUIOM3MEHEHHE
opraHa B pe3yJibTaTe NPUCIIOCOOJIEHUS K Cpeie.

15. Kak Ha3pIBaeTcsi TepHO] Pa3BUTHs OPraHu3dMa oOT 3HIOThI 0 CMepTH? A)OHTOTCHES,

0)(unorenes, B)apomMopdo3, I')UaA10a AN TaIHs.

16. ®opMa ecTecTBEHHOro 0TOOpPa, MPUBOASNIAS K PACKAJBIBAHWIO BHUAA HA [Be Pa3jInYHbIe

NMOMYJISIMY HA3BIBAETCS ) ABIKYIIEH, 0)CTaOUIN3UPYIOLIEH, B)AU3PYIITUBHOM.

17. Kak  Ha3pIBaeTcsi  TeppUTOpHsi, Ha  KOTOPOW JKHUBeT BHA?  A)3IKOJIOTHYECKas

HUIIIA,0)MEeCTOOOUTAHNE, B)apeal, I')OUOTeOICHO3.

18. DBoJIIONMOHHBII MpoLIecC, CBA3aHHBIN ¢ apoMopdo3om:a)hopmupoBaHue KOIOUEK, 0)MOsSBICHNE

I[BETKA, B)BO3HUKHOBEHHUE Pa3HOOOPA3HBIX 3€JICHBIX PACTCHUH.

19. IIpumepoM uaMOAZANTALMHM MOXKET CJIYKUThH:a)yIUIOIIEHNUE Tella MPUIOHHBIX PbIO, 0)M0I0BOM

MPOI1IeCC, B)BO3HUKHOBEHHE TETNIOKPOBHOCTH.

20. ITouemy HeompeaeeHHAS U3MEHYHBOCTD AABJISIETCA OCHOBHOI B 3BOJIIOIIMOHHOM Ipouecce?
21. [loyemy nosiBjIeHHE Y sKMBOTHBIX JIETKHX CUMTaeTcs apomopdozom?

22. Yto Takoe «3(p(peKT ocHOBATEISD>?

23. IlpoTuB KakuxX MmyTaumii oT60p uaer 6oJiee 3ppeKTUBHO?

24. YTo noOHMMAIOT NOJ reHO(OHA0M NOomyJassuum?

25. Kaxoii kputepuii Buja HandoJiee Ba)KHbIN?

1.

Oo0mas 6mosiorus. Pa3zBuTne opranu4eckoro Mmupa

Boixoa pacTenuii Ha cylly npou3oues B:a)opAoBHKe, O)CHIIype, B)I€BOHE, T)KapOOHE.
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9.

IlepBbIMH Ha3eMHBIMHU CHOPOBBIMH PACTEHHUSIMH OBLIM:a)MXH, O)IAOPOTHUKH, B)ICHIODUTHI,
T')IUIayHBI, J1)XBOIIIH.

Ilepexonnoii d¢opmoii Mekay 3eMHOBOAHBIMH ¥ PENTHIHAMH ObLIM:a)cTeronedansl,
0)IMHO3aBPHI, B)3BEPO3yOBIC SAIMIEPHI, T')KOTHIIO3aBPHI, J1)apX03aBPHI.

BnepBble ceMeHaAMU CTAJIM PA3MHOKATHCSA:2)TOJIOCEMEHHbBIE, 0)IIBETKOBHIE, B)TAaTOPOTHUKH.
Bbixoa skMBOTHBIX Ha CyIIy NMpou301e] B:a)aeBoHe, 0)kapoone, B)[Ilepmu, r)cumiype.
CokpaieHue TroJjiOCeMEHHBIX HACTYNaeT B:a)KOHIIE Me3030s, O)KOHIIE TMaueo30s, B)HAYAJE
KanHO0304.

Bo3HMKHOBeHHEe, KAKHX OPraHM3MOB C03[1aJ10 YCJOBHS AJs Pa3BUTUS KUBOTHOro Mupa?
A)Gakrtepuii, 6)BOIOpPOCTIEH, B)BUPYCOB.

B oT/10:keHUsIX KAKOH PbI HAXOAAT CJeIbl MEPBHIX 0€CM03BOHOYHBIX KUBOTHBIX? A)Me3030i,
0)KaltHO30H, B)IPOTEPO30M, I')TAJICO30H.

Tpuwio0uTHI ObLIN HIMPOKO PACIPOCTPAHEHBI B:a)Me3030€, 0)anaeco30e, B)IPOTEPO30e.

10. PacuBeT TOKPBITOCEMEHHBIX COBMAJ C PaCHBETOM:2)HACCKOMBIX, O)peNTHIMKA, B)ITHIIL,

T')MJICKOTIUTAIOIINX, 1)3€MHOBOIHBIX.

11. Kakue oprannyeckme BelmecTBa BOSHUKJIU C MOsABJIeHHEM (POTOCMHTE3UPYIOIIMX OPraHUu3MOB?

A)b6enku, 06)yrieBoibl, B)KUPHI, I)HYKJIEHHOBBIE KUCIIOTHI.

12. Kakoii cmoco6 mnuTaHusi ObLJI Yy TMePBbIX KHBBIX OPraHu3mMoB? A)aBTOTPO(]HBIMH,

0)reTepoTpodHEI, B)XeMOTPODHBIHA.

13. IITHIIBI MOSIBUJTHCH B:a)MEJIOBOM MEpUO, O)IOPCKHIA, B)TPHACOBBIH, B)IIEPMCKHUI TIEPHO/T.
14. IlepBbiMM Ha3eMHBIMH >KUBOTHBIMHM ObLIN:a)36MHOBOJIHbIE, O)naykooOpas3Hble, B)HACEKOMEIE,

T')MOJUTFOCKH.

15. /leBoHCKHUIi MePHO YACTO HA3BIBAIOT IPOi:a)3eMHOBOIHBIX, 0)pHIO, B)pENTHIIHIA.
16. BaxxupiM  apoMop¢030M B 3BOJIOIUM KU3HU ObLI0:2)IOSBJIICHHE JINCTOBOM IUTACTHKH,

0)BO3HUKHOBEHHE MHOTOKJIETOUYHOCTH, B)IOSIBJICHHE KOPHEH.

17. IlepBoe JerouHoe AbIXxaHHe MOSIBUJIOCH Y:a)36MHOBOJIHBIX, 0) KHCTEIEPHIX PHIO, B)OCCUEITIOCTHBIX

pBIO.

18. Ilepexoanoii ¢opmoii MeXkIy PpPenTUWIMAMH W NTHOHAMH  SABJISIETCS:a)apXEONTEPUKC,

0)ITepOIaKTHIIb, B)IIPOTOABUCHI, T)MHOCTPAHIICBHUS.

19. Mopckasi peniTuiinsi, NOIBUBIIASICA B KOHIE TpHaca -

20. KpynHoe 4eHHCTOHOT0€ MOsIBUBIIIEECs] B KOHIIE CUJIYPUIICKOT0 epHoaa -

21. IloueMy HEeBO3MOKHO CaMO03apO:KIeHHE )KU3HU B COBPEMEHHBIX yCJIOBUSAX?

22. Kaky1o poJjib B 3BOJIIOIMHA OPraHUYECKOro MUPA ChITPAJIO MOsABJIeHHEe PACTEeHNH?
23. Kak Ha3pIBaeTCsl HAyKa, H3y4alollas IPeBHIOK0 JKM3Hb Ha 3emuie?

24. Kakue MoOpcKHe )KUBOTHbIE BIMEPJIM BMeCTe ¢ JUHO3aBpamMu?

25. Ha3zoBute HauOo/1ee paHHUI IePHOJ NAJI€030HCKOM IpbI?

26. UeM 00bSICHUTH NPOLBETAHHUE MANIOPOTHUKOOOPA3HbIX B KapOoHe?

Oo0mag ouosorus. JxoJorusa. B —1
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1. BbICOKO}i MJIOIOBUTOCTHIO OTJIMYAIOTCA T€ BHIbI, Y KOTOPBIX: a)B W30BITKE MUILIEBHIE PECYPCHI,
0)Benuka rudesib HOTOMCTBA B IPUPOJIE, B)OTCYTCTBYET BHYTPUBHI0BAsI KOHKYPEHIIHS.

2. HepocraommuMm 3BeHOM NHINEBOIH Henu: «PUTOMJIAHKTOH -... - PbIObI — MOPCKHE NTHIBD»
SIBJISIIOTCS1:2)BOOPOCIIH, 0)KOpaJIIOBbIE MOJIMIIBI, B)300IUIAHKTOH, T')MOJUTIOCKH.

3. TepMmH <«KoJ0OTHUS» ObLI BHepBble BBeleH B Hayky:a)U.Ontonom, 06)XK.b.Jlamapkowm,
B)D.['ekkens, 1)3.310cc.

4. COBOKYNHOCTH B3aUMOCBSI3aHHBIX OPraHU3MOB, OOMTAIOLIUX HA ONpe/IeIeHHOM Y4acTKe CYIIIH,
Ha3bIBaeTCsi:a)3KOCUCTEMA, 0)OHOIICHO3, B)OHOTCOIICHO3.

5. CtpykTypy OHOLEHO3a ompeaessieT:a)coctaB arMocdepbl, O)ypOBEHb COJTHEUHOW paHallvH,
B)MUKpOpENbed TeppuTopuu.

6.Hauoob1yio maccy B OMoneHo3e Jyra iMerT: a)pacTeHus1, 0)HaCeKOMbIE, B)IITHIIHI.

7. TlapuukoBblii 3(pdekT BbI3BIBaeTC BbIOpocaMu B atMocdepy:a)reaus, 0)CO,,
B)XJIOP(QTOPYTIEPOIOB.

8. Bs3aummopgeiictBue JepeBa W TrpuOa-TPYTOBMKA sIBJseTCH MNPHMEPOM: a)KOHKYPEHIHH,
0)MUKOpPH3BL, B)Iapa3UTU3Ma, I')aMEeHCaIU3Ma.

9.COBOKYNIHOCTH OPraHW3MOB, OOMTAIIMX HAa /IHe BOAOEMAa, Ha3bIBAETCSH:a)IUIPOOUOHTOM,
0)0eHTOCOM, B)IIJIAHKTOHOM.

10. Bwua, coxpaHuBmMiics OT paHee MNpPoOUBeTaKOIIell TIpynnbl KHUBBIX  CYHNIECTB,
HA3bIBAETCH:a)PEIIUTOM, 0)IHIEMHUKOM, B)3AHU(PUKATOPOM.

11. JnuTeAbHOCTHL BTOPUYHOI CyKIeCCHHM MPU BOCCTAHOBJIEHUM JIMCTBEHHBIX JiecoB: a)10-20 ner,
0)25-40 net, 8)100 — 120 net, r)6onee 200 ner.

12. B cocraB nomyasiutmu HE BXxoasiT:a)opraHu3Mbel OJHOTO BUAA, 0)OpraHM3MbI Pa3HbIX BHJIOB,
B)OPTraHU3MBbI OJTHOTO TI0J1a, T)OPTaHU3MbI Pa3HOTO BO3PACTa.

13. IIo B.H.CykadeBy K KOMIOHEHTaM OHOreoleH03a He OTHOCATCS: a)37adoTor, O)KIMMATOIl,
B)penbed, T)(HUTOIEHO3, 1)3001CHO3.

14. Hanuume y Ha3eMHBIX PACTEHHH MeEXaHMYECKHX TKaHeH SBJISETCH MNPHUCIOCO0IeHreM
K:2)HU3KOH IJIOTHOCTH BO3yXa, 0)paccesHHON COTHEYHOH pajinaliiy , B)HEJOCTATKY BIIArH.

15. OBTpodmkanueii Ha3bIBaeTcs NPoOLECC: a)BOCCTAHOBIEHHS IUIOAOPOAMS MOYB, 0) pPE3KOro
TIOBBIIIIEHUS YPOBHS IEPBUYHOM MPOYKIIMK BOJHBIX 9KOCHUCTEM, B)IIFOOOT0 M3MEHEHHSI COCTAaBa BOJHBIX
HKOCHUCTEM.

16. IlocnenoBaTebHAasA CMEHA BO BpeMeHHM OJHMX OMOLIEHO30B IPYTMMH HA3bIBAETCH: a)KIMMAKCOM,
0)koHCOpIIHEH, B)CyKIIeCCHEH.

17. PacTeHHsi BJA’KHBIX MeCTOOOMTAHMII COCTaBJIsIET JKOJOTHYECKYH TpyINMy:a)KpHopHUTOB,
6)Me30(UTOB, B)TUTPOPHUTOB.

18.I1pupoct 6momaccbl reTepoTPoPOB—KOHCYMEHTOB — 3TO0:a)IEPBUYHAS TPOAYKIUs, O)BTOpUUHAS
HPOAYKIMS, B)IMpamMuia Onomacc, I)upaMmuia SHEpruu.

19. KucjioTHbIE 10:K1M UMEOT BOJOPOAHBIH Moka3aTtenab: a) pH>7, 6)pH=7, B)pH<5,5

20.B Ouocdepe HanGoJbIIEll NPOAYKTHBHOCTBHIO 00J1aJaI0T:a)yyacTKd, 3aHHUMaeMble CYIIe;
0)yuyacTku, 3aHUMaeMbl OK€aHAMH; B)CYIIIa M OKEaHbl pAaBHO3HAYHBI 110 TIPOTyKTHBHOCTH.

21. Ilupamuga 6uomacce ObIBaeT NepeBePHYTON B IKOCHCTEMe:a)rOPHOM, 0)IECHOMN, B)BOIHOM.

22. PacmpocTpaHeHHe IUIOJOB M CeMSIH PACTeHMii KUBOTHBIMH HAa3bIBAeTCHA: a)3MU300THEN
0)300cTOpHeii, B)300XOpHEH.

23. YT0 CiIy;KMT OrpaHUYMBAIOIIHMM (pakTOpOM B OHOLIeHO3e?

24. B 4yeM 3aK/104aeTCH NPABUIO IKOJOTMYECKON MUpaMuabl?.

25. YcTaHOBJIEHO, YTO B TPONMUYECKHX JieCaX HHUKOIAA He HAO/II0AaeTcsl BCOBIIIKH YHCJIEHHOCTH
OTJeJbHBIX BHAOB, a 1/ TYHAPbl XapaKTepPHbI MACCOBble Pa3MHOKeHHUsI JJeMMMHIOB M JIPYTruX
*KMBOTHBIX. [Tlouemy?

26. B Tponuyeckux paiioHax, rjae MHOIO TelJia M CBeTa, KU3Hb OYeHb 0OelHA B OKeaHax. JTH
pPaiioHbl HA3BIBAIOT OKEAHMYECKHMMH MYCTHIHAMH. UTO OorpaHuMyuBaeT 3/eCh pPa3BUTHE KHBBIX
OpraHu3mMoB?

OO0mas ouosorud. Jxojgorus. B —2
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1. BbiOpochl kakoii OoTpacjy NMPOU3BOACTBA B 00JIbIIEH CTeNEeHU CMOCOOCTBYIOT 3BTPO(PUKALMHU
BO/10€MOB:a)3HEPreTHKa, 0)MUIIeBas MPOMBIIIJICHHOCTD, B)3eMJIe/ICIHeE.

2. Cmor — 310 coueranmne: a)CO, U Kamenp TymaHa, 0)CEPHHCTOrO raza M kameib TymaHa, B)CO; u
MBUIEBBIX YACTHUII, T)IBUICBBIX YaCTHUIl U TYMaHa.

3.K KCceHOOMOHTAM OTHOCATCS:a)TSDKEIble METallyIbl, O)CHHTETHYECKHE Opr. BEIIECTBAa, UYXKIbIe
ouocdepe, B)IHUIOIINE OCTAaHKH KUBOTHBIX U PACTECHUH.

4. Tpoduueckuii ypoBeHb omnpeaeisieTcsi KaK COBOKYNHOCTb:a)IPOAYLEHTOB, KOHCYMEHTOB,
peyLeHTOB; 0)OpraHu3MOB, 0OBEANHAEMBIX TUTIOM IIUTAHUS, B)aBTOTPO(OB U TeTepoTpodoB.

5. UTo U3 nepevyucJIeHHOT0 MOKHO CYMTATH MPUMEPOM NMEPBUYHOMH CyKIeCCHH? A)MXHU-TUITIATHUKH-
CEMEHHBIC pacTeHUs, O)HIIafHUKN-MXHU-CEMEHHBIC PACTEHUS, B)ITUIIIAHUKI-CEMEHHBIC PACTCHUS-MXH.
6. HauOosiee 3aMeTHBIM MOCJIEACTBHEM JIKOJOTHYECKOr0 HANPSIKEHHUS SIBJAIOTCH 3a00/1eBaHMSA:
a)mo3ra, 0)neyeHu, B)KUIICYHUKA, T)cepalla, 1)KOCTEH.

7. [IpuMepom arpoieHo3a MoxKeT CJIY:KUTh:a)ITyT, 0)y4acTOK Jieca, B)ITapK, I')CTEIb.

8. CrabuwibHas »3KOCHCTEMA XapaKTepuU3yeTcsi: a)yCTOMYMBBIM YBEIUYCHHEM YHUCICHHOCTU
MOMYJISIIHMA, 0)TOCTOSHHOM YHUCIEHHOCTHIO MOMYJIALNN, B)yMEHBIIICHUEM YUCIEHHOCTH TOTYJISIIIHIA.

9. IlpuMepoM KAKOr0 THIA OTHOLIEHUH SIBJISIETCS B3AUMOOTHOIIEHUSI B3POCJIOii eI M MPOPOCTKA
ny6a?A)aeiiTpanusm, 0)aMeHCaIu3M, B)ITapa3UTH3M, T)KOMMEHCAIH3M.

10. Peakuum :KMBBIX OPraHU3MOB HAa W3MEHEHHS MPOJOJIKUTEIHLHOCTH CBETOBOIO [HA
Ha3bIBaeTcs: a)poroTakcucoM, 0)poToneproioM, B)HOTOMEPHUOTUIMOM.

11. PenyuentamMu B NHINEBOH Lenu 4Yalle BCero SIBJASIIOTCS:a)BBICIIME pacTeHUs, O)rpuObl u
OakTepuu, B)HU3IINE PACTEHUS, T) KOHCYMEHTHI-MaAabIIHKH.

12. K nposiBiieHUI0 JelcTBUS OHOTHYECKMX (PAKTOPOB Cpelabl__HeJAb3l OTHECTH:)BBIJICICHUC
pacTeHUsIMH KHCIIOpo/ia, O)BbIAeNieHHe 0aKTepUSIMU TOKCUHOB, B)IIEPEHOC MBUIBIIBI BETPOM.

13. IIpoayueHTaMH OPpraHNYecKHUX BellleCTB B arpocucreMe sIBJASIIOTCS: a)4elIOBEK M C/X pacTeHUs,
0)c/X pacTeHHsI U KUBOTHBIE, B)KYJIbTYPHBIC PACTEHUS, COPHBIE PACTEHUS U MOYBEHHBIE BOJIOPOCIIH.

14. Jxojoruyeckoil cykimeccueil Ha3bIBaeTCs1:a)CyKCHHE apealia Buja, O0)pacuIiupeHue apeaia BUIA,
B)IIOCTETIEHHAs! CMEHA CTPYKTYPBI U COCTaBa 3KOCHUCTEMBI.

15. Tepmun «0uoreoneHno3» B Hayky BBeJsi:a)d.['ekkensb, 0)A. Tencnu, B)B.H.Cykaues.

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

17. T'aaBHBIM OrpaHUYUBAOMUM (AKTOPOM OecnpeaeJbHOI0 POCTA YHUCIEHHOCTH BHAA
SIBJISIETCS1:2)HETOCTATOK MUY, O)BJIUSHAC XUITHUKOB, B)MH(CKIMOHHBIC 3200 ICBAHMSI.

18. DkosornyecKky rpynmy COJHIEJTIO0MBBIX PACTEHHIl HA3BIBAIOT:a)KpUODUTHI, O)rearmoduTsl,
B)TUTPO(HUTHI, T)CIIHODUTHI.

19. Opranu3Mbl, MUTAWIHECH IKCKPEMEHTAMH KHBOTHBIX:a)Kkonpodaru, 6)300dgaru, B)KpHOPUTHI,
r)purodaru.

20. He siBasiioTest a0MoTH4ecKUMU (aKTOPaMM:a)3aMOPO3KH, 0)penbed, B)UMCICHHOCTh OPTraHU3MOB,
I')XUMHUYECKHIA COCTAB ITOYBHI.

21.0pranmsm, CcrnocoOHbIH CYyIIeCTBOBATHL B Pa3HbIX YCJOBHAX Cpe/bl:a)dBpUOHOHT, 0)3madoH,
B)KCEHOOHOHT, T')OHMOTOTI.

22. He¢1nb, ra3 no BepHaackoMy OTHOCHTCH K:a)KOCHOMY BEIIECTBY, 0)OMOKOCHOMY, B)OHOTCHHOMY.
23.Kaky10 poJib B KPYroBOpPOTe YIj1epoJa UIPAal0T KOPAJJIOBbIe MOJIUIbI?

24. B BuJIe 4ero a30T yCBauBaeTCsl PACTEHUSIMHU?

25. Ipuodpers TEMIOKPOBHOCTb, NTHILI MEPECTAJH 3aBHCETh OT W3MEHEHHUsSI TeMIepPaTypbl
cpensl. [louemy e 601bIIMHCTBO BUAOB NTHI] HA 3UMY YJIETAIOT Ha KOT?

26. B0o3MOKHOCTH CaMOOYHMIIEHHS BOJAOEMOB CHWJILHO CHMIKaeTcsl NMpH cOpoce B HUX TeIUIBIX
npoMbIlLIeHHBIX BoA. [Touemy?

JlaGopaTopHas padora
OBHAPY/KEHHUE BEJIKOB, YIJIEBOAOB, JIUIIN10B U BUTAMHUHOB B
BUOJIOTUYECKUX OBFBEKTAX
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[lenp. [TokazaTe Hanuuue OCIKOB, YIVIEBOOB, JIMITH/I0OB M BATAMUHOB B Pa3JIMYHBIX OHOJOTHYECKUX
o0BeKTax.

1. OFHAPY,KEHHE BEJIKOB

OoopynoBanme. lllTatuB ¢ mpoOupkaMu, KareabHAUIIA, TUTIETKH EMKOCTBIO | MII, BO/IsTHAS OaHsI.
PeaktuBbl. PactBop stmunoro Oenka, 1%-Hs1ii pactBop xenatuna, 10%-Hblil pacTBOp THAPOKCUIA HATPHS,
1%-nbIit pacTBOp cynbdarta meau, 0,5%-Hbli BOAHBINA PacTBOP HUHTH/I-

pHUHA, KOHIIEHTPUPOBAHHAS a30THAs KUCIIOTA.

Xoa padoThl
1. buyperoBas peakis (Ha 0OHApYKCHHE MENTUIHOUN CBsI3M). B MIeI09HOM cpesie aTOMBI a30Ta,
BXOJSIIIME B COCTAB NENTUAHOMN rpynIbl, 00pa3yloT OKpalleHHbIe KOMIIJIEKCHbBIE COEIMHEHNS C HOHAMHU
Mmeau. (BemecTBo OMypeT ¢ HOHaMU MEAM JAeT aHAJOTUYHYIO PEAKIIHIO. )

benok kypuHOro siiilja OTIENNUTE OT JKEeJITKA, pa3BeUTe AUCTHIIMPOBaHHON Bo10M B 10 pas,
npopUIBTPYITE Yepe3 HECKOJIBKO CII0eB Mapiu. B mpoOupky BHecHTe 5 Kamenb pacTBopa Oenka, 3 Karum
pacTBOpa rUAPOKCHJIAa HATPUS U OJHY Karuio pacTBopa cyibdarta meau(ll) u nepememaiite. Copepxumoe
NpOoOUPKH MPHOOpETaeT CHHE-(UOIETOBYIO OKPACKY.

2. HuaruapuHoBas peakiyst (Ha oOHapy:KeHHe aMUHOrpynnbl). belky, moaunenTuasl ¥ CBOOOIHBIE
aMHUHOKHCIIOTBI BCTYIIAIOT B PEAKITHIO KOHJICHCAIIMHM ¢ HUHTUAPUHOM. [IpOoyKT KOHICHCAIIMK OKpaIlleH B
(uONETOBBIN 1IBET.

K 5 xamsam pacTBopa stMaHOTO O€IKa MPUIICHTE S5 Kareib BOJHOTO pacTBOpa HUHTHAPHUHA U
HarpeiTe 10 kuneHus. Yepesz 2—3 MUH MOSBISETCS PO30BOE UM CHHE-(UOJIETOBOS OKPAITUBAHUE.

3. KcantnonporenHoBas peakiysi. C MOMOIIBIO 3TOW [IBETHOM peakiuu B Oeke 00HapyKUBAIOT
LUKJINYECKHEe aMUHOKHUCIIOTHI, UMEIOIINE B COCTaBe OEH30JIbHbIE KOJIbLIA (IIPOUCXOAUT HUTPOBAHHE
OEH30JIbHBIX KoJIel). B 11eno4yHoi cpene kenaTble HUITPOIPOU3BOAHbBIE IMKINYECKUX aMUHOKUCIIOT
00pa3yIoT COJIM, OKpaIllEHHbIC B OPAaH)KEBbIH LIBET.

K 5 xamusim pactBopa stmuHoro 6enka go6aspte 3 kariu KoHleHTprupoBaHHON a30THON KHUCIIOTHI
(octopoxxHo!). Beimanaet ocanok. [Ipy HarpeBaHMN 0CaZ0OK PaCTBOPSETCS U pacTBOP MpHOOpeTaeT
KeNnThIi nBeT. [locne oxtaxaeHuss MOKHO JT00aBUTH B MPoOUpKy 5S—10 kamenb pacTBopa THIPOKCHIA
HaTpHs JI0 MOSIBJICHUS OPAHKEBOTI'0 OKpaIlIMBaHMUSL.

[TpoBeauTe 3Ty K€ peaklMIo C paCTBOPOM XkesaTuHa. JKeJIaTHH He COJIEPIKUT LIUKIMYECKUX
aAMHHOKUCIIOT, IOITOMY XKENThIi 0caloK He Bbinajaaet. (MMeromuiics B mpoiaxe xKeJaTUH MOXKET
CoJiepKaTh IPUMECH JPYTUX OCITKOB, TO3TOMY HHOT/IA MOSIBIISIETCS] OYEHB CIIA00€e JKEITOBATOE
OKpalllMBaHUE.

Il. OBHAPYKEHUE YIJIEBO/[OB

OoopynoBanme. lllTatus ¢ mpobupkaMu, MTUMIETKH €MKOCThIO 1 MII, BoisiHas OaHsl.

PeakTtuBsbl. 1%-HbIl pacTBOp Kpaxmania (KpaxMaiabHOTO Kieicrepa), 1%-Hblil pacTBop caxapossl, 1%-
HBII pacTBOp PpyKTO3bl, 1%-HbII pacTBOp Moja B noauzae kanus (pactop Jlrorosmst), 1%-Hblil ciupToBOM
pacTBOp a-HaToMNa (Mepe/ UCIIOJIb30BAaHUEM Pa3BECTH B 5 pa3 BOj0i), 1%-HbIil cIUPTOBOI pacTBOP
THUMOJIa, KOHIICHTPUpPOBaHHAs cepHasi Kuciora, peaktuB CenuBanona (0,5 T pe3oplivHa, paCTBOPEHHOTO B
100 M1 20%-HO¥ COJITHOM KUCIIOTHI).

Xoa padoTsl
1. MonkpaxmanbHas peakius (Ha oOHapykeHue kpaxmana). B nmpoOupky Baecure 10 kamenb pacTBopa
Kpaxmalia ¥ 0/IHy Karuito pactBopa Jlrorons. HaGmonaercs ciae-(HoIeTOBOE OKpaIIiBaHue.
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2. Peakmust Mosinmia (Ha oOHapyxkerHue 1meHTo3). C MOMOIIBI0 PEaKIui ¢ THMOJIOM (WITH ¢ 0-Ha(TOoI0M)
00HapyKUBAIOT HE3HAYUTEIbHbIC KOJIMUYECTBA YIJIEBOJOB UJIH YIIIEBOJAHBIX KOMIIOHEHTOB B CIIOKHBIX
coenuHeHusix. Buumanue! [IpoOupku H0KHBI OBITH OUY€Hb YUCTHIMH!

B nBe npobupku BHecuTe no 10 kamenb pacTBopa caxaposbl. 3aTeM B OJHY U3 HUX J100aBbTE 3
KaIlJIi CIIUPTOBOI'O PaCTBOPA TUMOJIA, a B IPYT'YI0 — TAKOE K€ KOJIMYECTBO CIIUPTOBOI'O pacTBOpa O~
Hadrona. B o6e mpobupku (octopokno!) Hanelte mo 0,5 M1 KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHL. Ha
TpaHMIIe ABYX KHUJIKOCTEH HAOIIONAIOT MOSBICHNE KPACHOTO OKPAIIMBAHUS B MPOOHPKE C TUMOJIOM U
(hH0IETOBOTO B MPOOHPKE C 0-HA(PTOIOM.

3. Peaknusa CenuBanoBa (Ha oOHapyxeHHe rneHTo3). Opykro3a mpu HarpeBaHUU C COJISTHOU KUCIIOTOM U
PE30PIIMHOM JaeT BUIIHEBO-KPACHOE OKpAIIMBaHKE (B KPACHBIN IIBET OKPAICH NPOIAYKT KOHICHCAITUH
pe3opuurHa ¢ pypdyposiom, 06pazoBaBIIUMCS U3 GPYKTO3bI).

B npoGupky Haneiite 10 kanenb peaktua CenuBaHoBa U 2 KaIuld pacTBopa (ppyKTO3bl U
OCTOPOXKHO HarpeiTe 10 Hayana kurneHus. [losBisercs kpacHOE OKpallIuBaHUE.

III. OBHAPYXEHUE JIMIINJ1OB

OoopynoBanme. llltatus ¢ npobupkamu, BoJsHAs OaHs, MUMIETKA EMKOCTbIO 1 MJI, CTEKIISTHHBIC
PeaxTuBbl. CriupTOBOI PacTBOP PACTUTEIHLHOTO Macia (HECKOJIbKO MIITHJIMTPOB Macja pacCTBOPUTH B
paBHOM 00beMe abCOMIOTHOTO crupTa), 1%-Hblii XJ10pohOPMHBIN pacTBOp XO-lecTeprHa, 1%-Hblii
XJOPO(POPMHBIN PACTBOP PACTUTEIIHLHOTO Maciia, KOHIIEHTPUPOBAHHAS CEPHAs KUCIIOTA, alleTOH,
Kpacurens cyaas IlI.

Xoa padoTsbl

1. O6pa3oBanue xupoBoii sMynbcun. L{BeTHas peakius Ha tunuael. K 1 Mo cnuproBoro pacrsopa
pacTUTENHFHOrO Macia 100aBbTe 2 MJI XOJIOJHON BOJBI M CHIIBHO BCTpsixHUTE. OOpa3yercss MyTHas Oemnast
IMYJIbCHUS.

B npoGupky ¢ 0,5 mi Boab! 106aBbTe 3 Kamum Macia u oany kamno Cynana 1. Haxonsmmuiics
HOBEPX BOJIBbI CJIOM Macia OKpaIIMBAETCsl KpaCUTENIEM B KPacHbIH LBET.

2. [lonyyenue senutrHa. JIenuTUH OTHOCAT K rpymnne ¢Goc(onunuaoB, OH BXOJUT B COCTAB KIETOUHBIX
MeMOpaH. JlenmuTrHa MHOTO B TKaHSX MO3Ta, a TAKXKE B )KEINTKE KYPHHBIX SUIl. B cTakaHYMK MOI0XKHUTE
IIOJIOBUHY KEJITKa KYPUHOTI'O SiLa 1, TOMEIINBas Nano4ykoi, npuiente 40 mi ropsiuero cnupra. [locie
TOTO KaK PacTBOP OCTBIHET, OTPHUIBTPYHTE €T0 B CyXyI0 MpooupKy. @uiabTpar q0KeH ObITh
npo3payHbIM. B cyxyro npobupky Hanelte 10 kamenb aneTroHa, 3aTeM I0 KarjisiM J00aBbTe MOJyYSHHBIH
CIMPTOBOH pacTBOp JIELUTHHA. Brinagaer Oenblil 0calok HEPACTBOPUMOTIO B alleTOHE JIELUTHHA.

3. IBeTHas peakius Ha XOJIEeCTepUH. XOJIECTEPHH — KUPOIOJ00HOE BEIIECTBO, IMEIOIIee OOIBIIOe
3HayeHue s opranuzMa. OH BXOAMT B COCTAB KJIIETOUHBIX MEMOpaH, SIBISIETCA MPEIIECTBEHHUKOM
JKEITYHBIX KUCIIOT, BUTAMHUHA B, MOJIOBBIX TOPMOHOB, TOPMOHOB KOPBI HA/IMTOYEYHUKOB. B ocHOBE
PEaKIuu JIKHUT €ro CIOCOOHOCTh OTJaBaTh BOLY U KOHICHCHUPOBATHCS B OKPAIICHHBIE COSAMHEHUS.

B cyxyto nmpooupky Hayerite 10 kaneib XJIOpo)OpMHOTO pacTBOpa XoecTeprHa u (0CTOPOKHO!)
1o CTeHKe cocyza npuiente 0,5 MJI KOHIICHTPUPOBAHHOM CEPHON KHUCIOThI, OCTOPOKHO BCTPSIXHUTE.
Bepxuuii xJ10poOpMHBIii CI0M OKpalInBaeTcsl B KpacHO-OpaHXeBbli 1BeT. [Iponenaiite 3Ty xe
peaxuio ¢ XJ0poGOpMHBIM PACTBOPOM PACTUTEIBHOTO Maca.

IV. OBHAPY XEHUE BUTAMHMHOB

Oo6opynoBanme.llltTaTuB ¢ TPOOUMPKAMHU, THUIETKH EMKOCTHIO 1 MII.
PeaktuBsl. Cok ppyKTOB MM OBOILIEH, HanpuMep KapTodes Tu00 KamycTsl (OKpaIIeHHBIH COK
CMOPOJIMHBI UJIM CBEKJIbI HE FOJIUTCS, TaK KaK COOCTBEHHAs: OKpPAacKa MacCKHPYET OKPAaCKy METHJICHOBOTO
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cunero), 0,01%-HbIil pacTBOp METHIIEHOBOTO CUHETO, 5% -HbIi pacTBOp KapOoHaTa HaTpHUsl, TAOJETKN
WJIM PacTBOP 7Sl MHbEKIMM BUTaMuHa B6 (anteunsiit mpenapar), 1%-us1ii pactBop xiopuaa xenesza(Ill)

Xoa padoTsbl

1. O6Hapy>xenue suramuna C. Butamun C (ackopOMHOBasi KUCIIOTA) COAEPIKUTCS B CBEXKHX OBOIIAX U
dpyKTax, B IUCTHIX MHOTUX pacTeHHH. OH He0OXOAMM KJIEeTKaM, TaK KaK y4acTBYeT BO MHOTHX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINAX, AKTUBUPYS UM HHIUOMPYSI HEKOTOpPbIE (DEPMEHTHI.
ACKOPOMHOBYIO KHUCIIOTY OOHAPYKUBAIOT MO0 UCYC3HOBEHHUIO OKPAITMBAHUS OKHCICHHON (hOPMBI
KpacuTelss MeTUJICHOBOTO CUHET0, KOTOPbI OHa BOCCTaHABIIMBAET B OECLIBETHYIO (hopMy.

B npoOupky Hazeite 1 M1 CBEXXEOTKATOTO COKa, J00aBbTE 2 KaIljll METUIIEHOBOI'O CUHETO U 2
Karu kapOoHara Hatpus. [IpoOupky cierka nojporpeite. CuHss OKpacka Hcye3aer.

2. ®eppuxiyopuaHas npoba Ha BuTamuH B6. Butamun B6 copepxkutcs B sifliax, neyeHu, JpoxoKax,
0000BBIX. DTOT BUTAMHH UTPACT BAXKHYIO POJIH B 0OMEHE aMUHOKHUCIIOT U JIUTTUIOB.

[TpurotoBbTe 1%-HbIi1 pacTBOp BuTamuHa B6 B Boge. B mpoOupky Haneiite 1 Mi pacTBopa BUTaMuUHa,
no0aBbTe OJIHY Karuto pactBopa xiopuaa xkenesa(lll), mepemenrtaiite. PactBop okpammBaeTcst B KpaCHBIH
[[BET U3-32 00pa30BaHMsI KOMITJIEKCHOM COJIH.
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