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1. IOACHUTEJIBHASA 3AIINCKA

[Iporpamma yue6HOTO ipeameTa «bruonorus» pa3paboTaHa Ha OCHOBE:!

dbenepanbHOro rocyaapCTBEHHOIO 00pa30BaTENBLHOIO CTaHJapTa CpPeaHEro oOIero
obpazoBanus (nanee — ®I'OC COO);

OpPUMEpPHOW  OCHOBHOM  00pa3oBaTeNbHOM  MpOTrpaMMbl  CpPEIHEr0  OOIIEro
obpazoBanus (manee — [IOOIT COO); dhenepaibHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEIHLHOTO
cTaHjapra cpeaHero npodeccuoHanbHoro oopazoanus (manee — GI'OC CIIO) 18.01.27
MatmHUCT TEXHOJIOTHYECKUX HOACOCOB U KOMITPECCOPOB,;

npuUMEpHON pabouell mporpaMMmbl 0011€00pa30BaTeIbHON y4eOHON JTUCHUTIIIMHBI
«buonorusi» MO  ecTecTBEHHO-Hay4yHOoMY  mpoduio (s npodeccuoHaTIbHBIX
oOpa3oBaTeIbHBIX OpraHu3aiuii); ydeoHoro miaHa mo mpodeccun 18.01.27 MammnHuct
TEXHOJOTMYECKUX HOACOCOB M KOMIIPECCOpPOB; padouell NporpaMMbl BOCHUTAHMS 10
npodeccun 18.01.27 MalmMHUCT TEXHOJIOTMYECKUX HACOCOB M KOMITPECCOPOB.

[Iporpamma yueOHoro mnpeamera «buonorus» pazpaboTaHa B COOTBETCTBHH C
KoHuenuueidr  mpenojgaBaHus  oOmeoOpa3oBaTeNbHBIX  JUCHMIUIMH C  YYE€TOM
NpOQECCUOHAIBHOM  HANpaBICHHOCTH  MPOrpaMM  CpPEAHEro  Mpo(ecCHOHATBHOTO
o0pa3oBaHusl, peam3yeMbIX Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHMs, YTBEPKIECHHOM
pacnopspkeHneM MunucrepeTrBa npocsetenus: Poccuiickonn @enepanuu ot 30.04.2021 No
P-98, Ha ocHOBaHuu nuckMa JlenapramMeHTa rocyJapCTBEHHOU MOJUTUKHU B cPpepe CpeTHETO
npodeccuoHanbHOro o0Opa3oBaHusl U HpodeccuoHanbHOro oO0yueHuss MuHUCTEpCTBa
npocBemieHuss Poccuiickoii @epeparuu ot 30.08.2021 Ne 05-1136 «O HampaBieHuun
METOJIMK MPETOIaBaHUD).

Copnepxanue pabodeil mporpammbl 1o mpeametry «buosorus»y pa3zpaboTaHo Ha
OCHOBE: CHHXpOHHM3anuu o0pazoBaTenbHbIX pe3yibraroB GPI'OC COO (IMYHOCTHBIX,
npeaMeTHbix, MetanpeametHeix) U ®I'OC CIIO (OK, IIK) ¢ yderom mnpoduibHON
HanpaBieHHocTH Tmpodeccun 18.01.27 MamuHUCT TEXHOJIOTUYECKUX HACOCOB U
KOMITPECCOPOB.

WHTerpanii M MPEEeMCTBEHHOCTH cofepkKaHud 1o mnpenmery «buomorus» u
coliepKaHusl y4eOHBIX JUCHUIUIMH, podeccuoHanbHbix Moayseid @I'OC CIIO.

1.1. MecTo y4yeOHOro mpeamMera B CTPYKTYpe OCHOBHO# 00pa3oBaTeibHOM
NPOrpaMMBbl:

VYyebnsiii mpenmet «buonorus» nzydaercs B o01ieo0pa3oBaTeIbHOM IIUKIIE OCHOBHOM
o0pa3oBaTenpHOM MPOrpaMMbl CpeHero nmpodeccrnoHanbHOro oopazoanus (panee — OOI
CIIO) no npodeccun 18.01.27 MammHUCT TEXHOJOTHIECKUX HOACOCOB U KOMITPECCOPOB
Ha 0a3e OCHOBHOTO 00IIET0 00pa30oBaHus C TIOJYYCHHEM CPEHEr0 001Iero 00pa3oBaHusl.
Ha uzyuenue npeamera «buonorus» no 18.01.27 MamnHUCT TEXHOJIOTMYECKUX HH6ACOCOB
1 KOMIIPECCOPOB OTBOJUTCS /2 Yaca B COOTBETCTBUU C YU€OHBIM IIJIAHOM 10 TIpodheccuu
18.01.27 MammHHACT TEXHOJOTHYECKUX HH6ACOCOB M KOMITpeccopoB B mporpamme
TEOPETHUCCKHUE CBEACHUS JOTOIHIIOTCS Ja00OPATOPHBIMU U TIPAKTUICCKUMHU 3aHATUIMU B
COOTBETCTBHUHM C Y4eOHbIM I1aHOM 110 Tipodeccun 18.01.27 MamMHUCT TEXHOIOTMYECKUX
H6acocoB U kommpeccopoB. [IporpamMmma coaepKUT TEMATUUECKUH TIJIaH, OTPAXKAIOIINNA



KOJIMYECTBO YaCOB, BHIJICIIEMOE Ha U3YUCHHE Pa3CiIOB M TEM B paMKax MpeIMeTa
«buonorusa».

Kontpons kauecTtBa ocBoeHHsI mnpenMera «buosiorus» MnpoBOAUTCS B MpoIlecce
TEKYIIEro KOHTPOJISI M IPOMEXKYTOUHOM aTTECTallUH.

Tekymuii KOHTPOJIb MPOBOAMWTCS B Tpeeiax y4eOHOrO BPEMEHHU, OTBEJICHHOTO Ha
npeaMer, Kak TpaAUuMOHHBIMU, TaK M WHHOBALIMOHHBIMU METOJIaMH, BKJIIOYAs
KOMIIBIOTEPHOE TECTUpOBaHUE. Pe3yiabTaThl KOHTPOJS YUYUTHIBAIOTCS MPHU TOJBEICHUN
UTOTOB IO MPEIMETY.

[IpomexyTouHasi aTTecTanys npoBoAuTcs B dhopMme auddepeHIIMpOBaHHOIO 3a4eTa
BO 2 cEMeCTpe 0 UTOoraM U3y4eHus MpeaMeTra.

1.2. ean u 3apa4u yueOHOI0 npeameTa

Peanuzauus nporpammsl yuebHoro npeamera «buosnorus» B crpykrype OOII CIIO
HaIlpaBJieHa Ha JIOCTUKEHUE 1IeJIH T10:

OcBoennto oOpazoBarenbHbiXx pesyiabraroB ®I'OC COO: muunoctHbie (JIP),
metanpenmeTtHbie (MP), mpenmetnsie 6a3zoBoro yposHs (ITP0O),

MOATOTOBKE 00YUaIOIIMXCSI K OCBOSHUIO OOIINUX U MTPOPECCUOHATIBHBIX KOMITETCHITUN
(manee — OK, IIK) B coorBerctBuu ¢ ®I'OC CIIO no npodeccun 18.01.27 Mammnuct
TEXHOJIOTHYECKUX HH6ACOCOB U KOMIIPECCOPOB.

B cootBerctBun ¢ IIOOII COO conepxaHue MpoOrpaMmbl HampaBlIC€HO Ha
JNOCTUKEHUE CIEAYIOUX 3a/1ay:

- IPEIOCTaBICHUE KAKIOMY 00YyUaroIeMycsi BO3SMOKHOCTh JJOCTHXKEHUS YPOBHS
OMOJIOTHYECKUX 3HAHUN, HEOOXOIUMOTO JIJIS TaJIbHEHUIIICH YCIICIITHOM KU3HU B OOIIECTBE;

— dbopMupoBaHUEe MPEICTABICHUS O COLMATBHBIX, KYJbTYPHBIX U UCTOPUUECKHUX
(hakTOpax CTAaHOBJICHUS] OMOJIOTHH;

- dbopMHupoBaHWE YMEHHUS TNPUMEHSTH IOJTYYEHHBIE 3HAHUS TPU PEIICHUH
Pa3TUYHBIX 337]a4, B TOM YHCJI€ TPOPECCUOHAIIBHBIX;

— dbopMupoBaHHE TMPEACTABICHUS O OHMOJOTMH KaK YacTH OOIIeueToBEYeCKOM
KYJIbTYPbl, YHUBEPCAIBHOM $I3bIKE HAYKH, MO3BOJISIIOIEM OMHUCHIBATH U U3y4YaTh PEabHbIE
MIPOIIECCHI U SIBJICHUSI.

B npouecce ocBoenus mnpenMera «buosorus» y oOydaromuxcsi ILieJeHarpaBiIeHHO
dbopMuUpyIOTCSI  yHUBEpCaJbHbIE ydeOHbIe JedcTBUS (manee — YVY/I), BriIodas
dbopMUpOBaHHE KOMIIETCHIIMH B 00JIaCTH y4eOHO-UCCIIEIOBATEILCKON U  TPOEKTHOM
NEeATEeIbHOCTH, KOTOPHIE B CBOIO OUepe/lb 00ECIEUnBAIOT MPEEMCTBEHHOCTh (POPMUPOBAHUS
o0mnmx komnereunuit ®I'OC CIIO.

®opmupoBanue YVY]l opueHTHpoBaHO Ha MpodecCHOHATBLHOE CaMOOIPEACIICHUE
oOydJaronmxcsi, pa3BUTHE O0a30BBIX YNPABICHYECKUX YMEHUW 10 ITUIAHUPOBAHUIO U
MIPOEKTUPOBAHHUIO CBOETO MPO(PECCHOHATEHOTO OYIyIIIETO.

1.3. OOmasi XapakTepucTUKAa y4eOHOro mpeaMera

[Tpenmer «buonorus» usyyaercst Ha yriayOJI€eHHOM YPOBHE.

[Ipenmer «buonorus» wuMeeT MEKAUCIUIUIMHAPHYIO CBSI3b C  IIpeAMETaMH
00111e00pa30BaTeIbHOTO U AUCHUILNIMHAMHM  OOIIENPO(PECCHOHATBLHOIO IUKIa XUMUS,
Oxpana Ttpyna.lIM.02 OO6cnyxuBaHHE M PEMOHT TEXHOJIOTMYECKUX KOMIIPECCOPOB U
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HAcOCOB, KOMIIPECCOPHBIX U HACOCHBIX YCTAHOBOK, 00OPYIOBaHMS JUIsl OUUCTKU U OCYLIKU
raza, He(TEmpOAYKT TMEpeKauuBaromied CTaHIMM, a TakkKe BCIOMOIaTeIbHOTO
obopynoBanusi. Ilpenmer «buonorus» uMeeT MEXIUCUUIUIMHAPHYIO CBs3b C y4eOHOM
IUCIMIUTMHON «O011e KOMITETEHIIMU TpodeccnoHanay o0Iero ryMaHUTapHOTO U COITMATBHO-
HSKOHOMHYECKOTO IMKJIa B YacTd (opMHpoOBaHMs OOLUMX KOMIIETEHIMHA B  cdepe
CaMOOPraHU3aLMHU U CaMOYTIPABJICHUS], KOMMYHHKALIH.

ConepxaHue NpeaMeTa HalpaBlIeHO Ha JOCTHKEHUE JIMYHOCTHBIX, METalpeIMETHBIX
NpeMETHBIX pe3yJibTaToB 00yueHus, perameHTupoBaHHbix GI'OC COO.

B  npodunbHyr0  COCTaBISIOLIYI0O IO TPEIMETY  BXOAUT  NPOPECCHOHATIBHO
OPHUEHTHUPOBAHHOE COJIEP KaHKUE, HEOOX0AUMOE JUId (POPMUPOBAHUS y O0YUAIOLIMXCSA OOIIMX U
po(heCCHOHATBHBIX KOMIIETEHIIUH.

B nensx moarotoBku oOyuaroumxcsa K Oyayuied npoeccuoHanbHON AESITENIbHOCTH
Ipu U3ydyeHuu ydueOHoro npeamera «buosorus» ocoboe BHUMAHHUE YIENSAETCS U3YUECHUIO
HAay4YHOM KapTUHBl MHpA, HAaBBIKOB 3/I0pOBOrO0 M O€30MACHOr0 JJId 4YeJOBeKa U
OKpY’Kalolllel cpelibl 00pa3a KU3HHU, SKOJIOTUYECKOTO CO3HAHUS, LICHHOCTHOTO OTHOIIEHUS
K JKMBOM IIPUPOJIE U YEIOBEKY.

B nporpamme no npenmery «buosorus», peanuzyemMoil py MOJArOTOBKE 00yYaroluxcs 1o
CHEUUATbHOCTH, NPOPUIBHO-OPUEHTUPOBAHHOE COJIEPKAHUE HAXOJUT OTpPAXKEHUE B
paszenel «bHonorus Kak KOMIUIEKC HAyK O )KHBOM MHPE>.



1.4. Ilnanupyemble pe3yJibTaThl OCBOEHHSI Y4e€0OHOI 0 NpeaMeTa

B pamkax mporpammel yaeOHOTO npeameTa buomorust 00ydaronumMucs ocBanBatoOTCs
JUYHOCTHBIE, METAlpEeIMETHbBIE U TIPEIAMETHBIE pPE3yJbTaThl B COOTBETCTBUU C
tpeboBarmsimu ~ PI'OC  cpemnero  obmiero  oOpaszoBanus:  JuyHOCTHBIe  (JIP),
MmeTanpeameTaeie (MP), mpeameTHbie s yriryoaeHHOro ypoBHs uzyuenus (ITP6):

Koanbt I[lnanupyemMble pe3yabTaThbl OCBOEHHS Y4eOHOI0 MpeAMeTa BKIKYAIOT:
pe3yJbTaToB

JInuHocTHbIE pe3yabTaThl (JIP)

JIP 05 c(hOpMUPOBAHHOCTH OCHOB CAMOPAa3BUTHS U CAMOBOCITUTAHUSI B COOTBETCTBUU C
00I11€YeIOBEYECKUMH LIEHHOCTSMU M HJeaJlaMd T'Pa)XIaHCKOro OOIIECTBa;
TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHOM
JESITEIIbHOCTH;

JIP 07 HaBBIKA COTPYJHHUYECTBA CO CBEPCTHUKAMH, ACTbMU MIIAJIIETO BO3pacTa,
B3pOCIBIMM B 00pa30BaTelIbHOM,  OOILECTBEHHO  IOJIE3HOHW,  y4eOHO-
MCCIIEI0BATEIBbCKOM, MPOEKTHOM M IPYTUX BUJAX JEATEIBHOCTH;

JIP 08 HPABCTBEHHOE CO3HAHUE U MOBEJACHHUE Ha OCHOBE YCBOCHUS O0IIEUETOBEYECKIX
LHEHHOCTEN
JIP 09 TOTOBHOCTb M CIIOCOOHOCTHh K 0Opa3OBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO,

Ha MPOTSDKEHHWU BCEH JKM3HM;, CO3HATENbHOE OTHOILIEHUWE K HENpPEpPbIBHOMY
00pa30BaHUI0 KaK YCJIOBHIO YCIIEHIHOH mpodeccuoHanbHOW U 00IIeCTBEHHON
JIeSITEJIbHOCTH;
JIP 11 MPUHATHE W pean3alus [EHHOCTEH 37J0pOBOTO M 0€301acHOro 00pasa >KU3HU,
NOTPeOHOCTH B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHHUM, 3aHATHUSX CIIOPTHBHO-
037I0POBUTEIILHON J1€ATENbHOCTBIO, HEMPUITHE BPEIHBIX MPUBBIYEK: KYPEHMUS,
yHoTpeOIeHHs! aJIKOT0JIsl, HAPKOTHKOB.
JIP 13 OCO3HaHHBII BBIOOp Oyayuiel mnpodeccur U BO3MOKHOCTEHW peanu3alnuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K HpodecCHOHATBLHON
JeSITEIbHOCTH KaK BO3MOKHOCTH Y4YacTHsl B PEILICHUU JUYHBIX, OOLIECTBEHHbIX,
rOCyJIapCTBEHHBIX, O0IIEHAIIMOHAIIbHBIX MTPO0JIEM;
JIP14 c(hOpMUPOBAHHOCTH IKOJOTUUECKOTO MBITIUICHHS], TOHUMAHUSI BIUSHUS
COLIMAJIbHO-DKOHOMHMYECKUX  MPOLIECCOB HA  COCTOSHHUE NPHUPOJHOM U
COLIMATIBHOW  Cpelpl;  NMPUOOpPETEHHE  OMbITa  JKOJIOrO-HaIpaBJIEHHOM
JESITENIbHOCTH;
JInyHOCTHBIE pe3yJibTaThl IporpaMmmbl Bocnuranus (JIPBP)
3aboTsmumiics 0 3alMTe OKpPY Karoliel cpebl.

MeTtanpeamerHbie pe3yjabTarbl (MP)
MP 01 YMEHHME CaMOCTOSITENIBHO ONPENENSTh HENN ASSITEIbHOCTH U COCTABIIATD IIAHBI
NEeSTEIbHOCTH;  CaMOCTOSITENIbHO ~ OCYIIECTBISITh,  KOHTPOJIHUPOBATh U
KOPPEKTUPOBATh AEATEIbHOCTD; HCIOIb30BaTh BCE BO3MOXHBIE PECYpPCHl AJIs
JOCTHMKEHHUS] TIOCTABIEHHBIX LeNed M pealu3ald IUIAHOB JESTeNIbHOCTH;
BBIOMPATh YCHEIIHbIE CTPATETMH B PA3JIMYHBIX CUTYalLUsX;
MP 02 YMEHHUE MPOyKTUBHO OOIIAThCS U B3aUMOJICHCTBOBATh B MPOIECCE COBMECTHOM
NEeSTeNIbHOCTH, YYHUTHIBaTh IMO3ULUU JPYIHMX YYaCTHUKOB JESTEIbHOCTH,
3 PEeKTUBHO pazpemaTb KOHQIUKTEI,
MP 03 BJIaJICHHE HaBbIKaMH  II03HABATEJIbHOW, Yy4eOHO-UCCIIEAOBATEIbCKON U
IPOEKTHON JesITeIbHOCTH, HAaBbIKAMM paspelieHust mpobieM; CrocoOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PEHICHMsI MPaKTUYECKUX

JIPBP 10.1
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Konanl
pe3yJibTaTOB

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

3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHUSA

MP 04

TOTOBHOCT M  CIIOCOOHOCTH K  CaMOCTOSITEIBHOH — WH(OPMAIMOHHO-
MI03HABATEJBHOM JIETEITLHOCTH, BJIQJICHUE HABBIKAMH ITOJTyYECHUS HEOOXOIMMOMN
uH(bOpMallMM U3 CJOBapell pa3HBIX THIIOB, YMEHHE OpPHUCHTUPOBATHCS B
pa3IMYHBIX ~ WCTOYHHMKAX  WHQPOpPMAIMW, KPUTUYECKH  OICHUBAaTh U
MHTEPIPETHPOBATH HHPOPMAIIHIO, MTOTYIAEMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

MP 09

BJIaJICHUC HaBbIKaMH IMO03HABaTEILHOMN pe(l)HeKCI/II/I KaK OCO3HaHUA
COBCPIIACMBIX HGfICTBPIfI U MBICIIMTCIIBHBIX IIPOLIECCOB, HUX PE3YJIbTATOB H
OCHOBaHHﬁ, rpaHull CBOCIr0 3HAHUS W HC3HAHUSA, HOBBIX ITO3HABATCIbHBIX 3aJa4
1 CPCACTB X JOCTUKCHMUA.

IIpenmetHbie pe3yabTaThbl 0a30Bblii (I1PO)

I1P6 01

c(OpMUPOBAHHOCTb IIPEACTABIECHUN 0 OMOJIOTMH KaK YaCTH MUPOBOM KYyJIbTYpHI
U MecTe OMOJIOTHU B COBPEMEHHOH IIMBUIIN3ALMH, ClI0OCO0aX OMMCAaHUS SBICHUN
peaIbHOr0 MUpPA Ha OMOJIOTMUYECKOM SI3BIKE;

I1P6 02

BJIaZICHUE OCHOBOIIOJIATAIOMIMMH TOHSATUAMH W TPEACTaBICHUAMH O IKHBOH
IpUpOAE, €€ YPOBHEBOW  OpPraHM3alMd M OBOJIOLUMH;  yBEPEHHOE
N0JIb30BAaHHE OMOJIOTHUECKON TEPMHHOJIOTHEH W CHMBOJIHMKOM;,

ITP6 03

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

ITP6 04

Cq)OpMHpOBaHHOCTB YMCHI/Iﬁ OOBACHATH PE3yJIbTaThbl OMOJIOrHYECKUX
OKCIICPUMCHTOB, PCHIATH 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aJa4u,

ITP6 05

cOPMHPOBAHHOCTh ~ COOCTBEHHOM  MO3MLIMM IO  OTHOLIEHHIO K
Ouonoruueckod  MHPOpPMAIMM, TOJIy4aeMOH U3 pa3HbIX MCTOYHUKOB, K
17100aJIbHBIM 9KOJIOTHYECKUM Ipo0IeMaM U My TsIM UX PELIeHHUs. ;

IIpeaMeTHbIe pe3y/bTaThl YyIiy0JeHHblil ypoBenb (IIPy)

[TPy 01

cOpPMUPOBAHHOCTh ~ CHUCTEMBI ~ 3HaHUW 00  OOMHUX  OUOJOTUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TCOPHUSX;

[TPy 02

c(hOpMUPOBAHHOCTh YMEHHMH HCCIEAOBAaTh M AHATU3UPOBATH OHMOIOTHMYECKUE
OOBEKTBI U CHUCTEMBI, OOBSCHATh  3aKOHOMEPHOCTH  OHMOJIOTHYECKUX
MIPOLIECCOB H SIBJICHHI; MPOTHO3UPOBATh MOCIEACTBUS 3HAYUMBIX
OMOJIOTMYECKHUX MCCIICTOBAHUM,

[TPy 03

BJIQJICHWE YMEHHUSMHU BBIJIBUTaTh THUIOTE3bl HA OCHOBE 3HAaHWUNA 00
OCHOBOIIOJIAralolIuX  OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX M  3aKOHaX, O
MIPOUCXOXKACHUN U CYNIHOCTH >KU3HHU, TIIOOANBHBIX U3MEHEHUsX B Ouocdepe;
MIPOBEPSITH BBIIBUHYTHIE TUIIOTE3bI IKCTIEPUMEHTATLHBIMU CPEJICTBAMH,
dbopMynupys 11eIbh UCCTET0BAHUS;

[TPy 04

BIAQJICHUE METOJaMH CaMOCTOSITENIbHOW ~ TIOCTAHOBKU ~ OHMOJIOTUYECKUX
SKCIIEPUMEHTOB, ONUCAHMs, aHaJM3a M OLIEHKH JOCTOBEPHOCTH MOJIYyYEHHOTO
pe3yJIbTaTa;

[TPy 05

chOpMUPOBAHHOCTh  YOSKICHHOCTH B  HEOOXOAUMOCTH  COONIOICHUS
ATUYECKUX HOPM U DKOJOTMYECKMX TpeOOBaHUN TIpU TPOBEACHUU
OMOJIOTHYECKUX MCCIICIOBAHUH.




B mpouecce ocBoenust mnpeamera «buonorus» y 00yyarolmuxcs LeJeHarpaBiIeHHO
dbopMHUpYIOTCSI  YHUBEpCajdbHBIC  y4eOHBIC  JCHCTBUA, BKIOYas  (OpPMHpPOBAHUE
KOMITETCHIINM, OOydJalommxcs B 00JAacTH YYeOHO-UCCIENOBATEILCKOW W TPOSKTHOU
NeSTETPHOCTH, KOTOPBIC B CBOIO OYEpPeIb 00CCIICUNBAIOT MPEEMCTBEHHOCTh ()OPMUPOBAHUS
o6mux komneteHnuui ®I'OC CIIO.

Buabl yHHBepCATBHBIX YUeOHBIX Koabr OO01IHe KOMIEeTeHIIHH
aeicTBHi OK (B coorBercTBUM ¢ PT'OC CIIO no
®1'oC COO npogeccun 18.01.27 Mamunuct
TEXHOJIOTHYEeCKUX H6aCOCOB U
KOMITPECCOPOB
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE OK 02 | Hcnonmp3oBaTh  COBPEMEHHBIE  CpPEICTBA
yueOnbie feiicTBUs ((OPMUPOBAHHE MOWCKa,  aHaiu3a M MHTEpHpeTaIuH
COOCTBEHHOM 00pa30BaTEILHON CTPATETHH, uH(popmanuu, 1 MH()OPMaMOHHbIE
CcO3HaTeJIbHOE (1)OpMI/IpOBaHI/Ie TEXHOJIOTHH JUIA BBIITOJIHCHU A 3aga4d
06pa30BaTEILHOTO 3aMPoca) npoheccuoHaIbHON AESITEIHLHOCTH;
- BIajZeHHe HABBIKAMH T03HaBaTebHOM, | OK 04 | OPdexTHBHO B3anMoaeicTBOBATE M paboTaTh
y4eOHO-MCCIIEA0BATENbCKOM H  MPOCKTHOM B KOJUICKTUBE M KOMAHJE; PYKOBOICTBOM,
JICATEIbHOCTH,  HaBBIKAMH  pa3pelleHHUs KJIMCHTAMH.
npobieM; crnocoOHOcTh W roToBHOCTH K | OK 07 CozeiicTBOBATE COXPAHCHHIO OKPYIKAFOLICH
CaMOCTOSTEILHOMY  TOHCKY  METOJIOB CpCabl, pecypcoc6epe>1<ez{mo, dddexTiBHO
pelenus NPAKTHYECKHX 3a1au, JICHCTBOBATh B YPE3BbIUANHBIX CUTYAIUSIX
NPUMEHCHHUIO Pa3InIHbIX METO/IOB
MO3HAHHUS;
- TOTOBHOCTh M  CIOCOOHOCTh K
CaMOCTOSITEIILHOM UH(POPMAIIMOHHO-

IIO3HABATEJIBHON JEATEIbHOCTH, BIIAJICHUE
HaBbIKAMU MOJIyYeHUS HE00XoIuMoMH
uH(pOpMallul U3 cIoBapel pa3HbIX THUIIOB,
YMEHUE OpUEHTUPOBATbCA B Pa3JIMYHBIX
UCTOYHUKAaX  HH(pOpMaLMM, KPUTHYECKU

OLICHUBATb 151 HHTCPIIPETUPOBATDH
I/IHq)OpMaI_II/IIO, MMoJIy4acMyro M3 pas3IMYHBIX
HCTOYHUKOB,

- yMEHHE HCITOJTH30BaTh CpeacTBa
WH(OPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
texHonoruit (manee - UKT) B permenun
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHM3AIMOHHBIX 3aJad C COOJIOICHHEM
TpeOoBaHUI PrOHOMUKH, TEXHUKH
0e30IMacHOCTH, TUTHUCHEI,
pecypcocOepekeHusl, TPaBOBBIX u
THUYECKUX HOPM, HOPM HH(OPMAIMOHHON
0€30I1aCHOCTH;

- yMEHHE OMpeNeNaTh Ha3HaYeHHe U
GyHKITUU Pa3TUYHBIX COIMATBHBIX
WHCTUTYTOB;

- BJaJ€HHE HaBbIKAMH I103HABATEIbLHOMI
pedIieKCHl KaKk OCO3HAHUS COBEPIIIAEMBIX
JICUCTBUU U MBICIUTEIIBHBIX MPOIECCOB, UX




pe3yJIbTaTOB M OCHOBAaHWM, T'PAaHUL] CBOETO
3HAHUs U HE3HAHUS, HOBBIX II03HABATEIbHBIX
3a71a4 U CPEJICTB UX JOCTHUKEHUS.

KoMMyHUKaTHBHBIE YHHBEPCATbHbIE
yuyeOHbIe JelcTBUSA (KOJJICSKTHBHAS U
WHAUBUIYATbHAS JESTCIBHOCTD JIJIS
peleHus yueOHbIX, T03HABATEIbHbIX,
HCCJIEI0BATENbCKUX, IPOCKTHBIX,
pod)eCCHOHAIIBHBIX 3a71a4)

- YMEHHE MPOyKTUBHO OOIIATHCS U
B3aMMOJICIICTBOBATH B IIpoLiecce
COBMECTHOMU JICATEIHbHOCTH, YIUTHIBATh
MO3UIUH JIPYTUX YYaCTHUKOB J€ATEIbHOCTH,
a¢(deKkTHBHO pa3penarh KOH(DIUKTHI,

- BIIQJICHUE SI3bIKOBBIMH CPEJCTBAMH -
YMEHHE SICHO, JIOTUYHO U TOYHO M3JIarath
CBOIO TOYKY 3PEHHUSI, UCTIOTIb30BATh
aJICKBAaTHBIC S3BIKOBEIC CPEJICTBA;

OK 04

D¢ hekTHBHO B3aUMOJICHCTBOBATH U pPabOTaTh
B KOJIJICKTHBE U KOMaH/IE;

PeryasiTuBHBIe yHHMBepCAJIbHbIE YUeOHbIE
aeiicTBus (1IeNenoaranue, IiaHupoOBaHue,
PYKOBOJICTBO, KOHTPOJIb, KOPPEKIIHS,
MOCTPOCHUE UHIUBHTYTEHON
00pa3zoBaTeIbHON TPACKTOPHH )

- YMEHHUE CaMOCTOSITEIIBHO OMPEEIISATh EIH
NEeSITeIIbHOCTH U COCTABIISATH IIAHBI
JeSITETbHOCTH; CAMOCTOSITEIIBHO
OCYIIECTBIISATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATH JICATEIHHOCTH;
HCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHIKEHUS TIOCTaBJICHHBIX IEJIeH 1
peanu3aluy MIaHoB JesTeNbHOCTH;
BEIOMpATh YCIEIIHBIE CTPATETUN B
pa3IMYHBIX CUTYaIUsX;

- YMEHHE CaMOCTOSITEIbHO OIICHUBATH U
MPUHUMATH PELICHUS, ONPEICISIONINE
CTpPATET IO TIOBEJICHUS, C YIETOM
IPaXXTAHCKUX U HPABCTBEHHBIX IIEHHOCTEH.

OK 02

OK 07

Hcronb3oBaTh ~ COBpEMEHHBIE  CpEICTBa
NOWCKa,  aHajiM3a W HMHTEepIpeTalu
nHpOpMAITUH, u WH(POPMAITMOHHBIC
TEXHOJIOTMM  JJIsl  BBINOJNHEHWs  3aj1ad4
PO eCCUOHAIBHON ACATEIIBHOCTH;

CopeiicTBOBaTh COXPAHEHUIO OKPY’Karolei
cpensl, pecypcocOepekeHno, 3PPEeKTUBHO
JICHCTBOBATh B YPE3BbIUANHBIX CUTYAIHIX

B nensx moarotoBku o0ydaronuxcs K Oyayiiei npodeccuoHaabHON AesTeTbHOCTU MPU
n3ydennu yueonoro npeamera OYII1.08 buonorus 3akiiaabiBaeTcsi OCHOBA IS

dhopmuposanus [1K B pamkax peanuzamuu OOII CITO no npodeccun 18.01.27 MammHuCT
TEXHOJIOTHYECKHUX HO6ACOCOB M KOMIIPECCOPOB.

Koanl
K

HaumenoBanue IIK (B coorBeTcTBHN ¢ @T'OC CIIO) no npodeccun
18.01.27 MamuMHICT TEXHOJOTMYECKMX H62COCOB H KOMIIPECCOPOB

OO0cuay:knBaHHe M PEMOHT TEXHOJIOTHYECKHX KOMIIPECCOPOB H HACOCOB,
KOMITPECCOPHBIX U HACOCHBIX YCTAHOBOK, 060py2103amm AJIA OYUCTKH U OCYILIKH rasa,
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Konsbl HaumenoBanue IIK (B coorBeTcTBHN ¢ @T'OC CIIO) no npodeccun
11K 18.01.27 MamMHUCT TEXHOJOTHYECKUX H62COCOB H KOMIIPECCOPOB

He(l)TeHPOL[yKT nepeKaanammeﬁ CTAHIIUHU, A TAKIKC BCIIOMOTaTCJIbHOI'O oﬁopyuonafmﬂ.

IIK 2.5 Cobmnronats TpeOOBaHUS OXpaHbI TPYA, TPOMBIIUICHHOH, TOKapHOW U
HKOJIOTUYECKOM O€30MacHOCTH MPH 00CTY>KUBAaHUU U PEMOHTE OCHOBHOTO U
BCIIOMOI'aTeJIbHOTO 000PYAOBaHUS.

2. OFBEM YYEBHOI'O IIPEJIMETA U BUJIbl YYEBHOM PABOThHI

Bup yuyeOHoii padoTbl Oo0beM B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOTO NpeaMeTa 72
OcHoBHoOe coaep:kanue

B T. U.:

TEOpeTUIECKOe 00yICHHE 64
MPAKTUYECKHUE 3aHATHS 8
ITIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IEPKAHME 2
B T. U.:

TeopeTudyeckoe o0ydyeHue 0
IIPAKTUYECKHUE 3aHATUA 2
JAu¢ppepeHupoBaHHbIN 3a4eT

Hroro: 72
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3. COAEP) KAHUE U TEMATUYECKOE INTAHUPOBAHUE YYEGHOI'O ITPEJMETA

OYVII. 08 BUOJIOTI'Us

Kox sm4HOCTHBIX

O0bem Kon Kon pe3yJbTaToB
HaumeHoBaHue Conep:kanue y4yeOHOro matepuasa u Gopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbLHOIO peasuzanuu
pa3aesioB U TeM OPraHM3alUMHU AeSITeIbHOCTH 00y4aAI0INXCH yacax pe3yjabTarta pe3yJbTara NMpoOrpamMmbl
orocC Coo ®IrocC C1o BOCIIMTAHMSI/HATIPABJIEHUS
BOCIIMTAHMS.
Paznea 1. Buosorusi Kak KOMIUIEKC HAYK 0 KHBOM MHpe 14
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 OMOJIOTHY C IPYTUMH HayKaMHU.
Henu u 3anaun Ouonoruu. [Ipu3Haku >KUBbIX
OpraHU3MOB. Y POBHHU OpraHU3AINH KU3HU.
['unotessl u TeopuH, UX POJIb B
(hopMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA.
IIpakTuyeckue 3aHATHS ITP6 04,ITpy 02, JIP | OK 02, OK 04, OK
IIpakTnyeckoe 3ansitue Ne 1.Mcnonb3oBanne 13, ITP6 ,01,JIP 05, | 07,
Pa3IMYHBIX METO/IOB MIPU U3YUEHUHU JP 07, JIP 09,MP JIPBP 10.1
OMOJIOTHYECKIX OOBEKTOB. 01, MP 02, MP 03,
Ilpogpunvnoe opuenmuposanue 3anamue 2 MP 04, MP 08, TIK
I Ne 2, Texuuk 2 1.3
pPaKkTHYecKoe 3aHsATHe . Te a
MHUKPOCKOIIUPOBAHUS.
Pazpnen 2. CTpyKTypHBbIe U QYHKIHOHAJIbHbIE OCHOBBI 14
JKM3HU
Coaep:xxanue y4eOHOIro MaTepuaJia 6 MP 03, MP 01, OK 02, OK 04, JIPBP 10.1
1 | MonekynsipHble OCHOBBI KU3HH. 2 MP 04, MP 09Mpy OK 07
Heopranunueckue BemiecTBa, MX 3HaU€HHE. 02, Ilpy 03, JIP 09
Oprannueckue BemecTa (yrieBoIbl, IIpy 02, I1py 03, OK 02, OK 04, JIPBP 10.1
JTUNHUIBI, OCTKU, HYKIIEUHOBBIE KUCIIOTBI, JIP 07, JIP 09, MP OK 07
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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.
AT®) u ux 3HaueHue. buononumepsl. 02, MP 04, MP 09
Jlpyrue oprannyeckre BellecTBa KIETKU.
Hano TtexHosnoruu B Ouosoruu
2 | Huromorus, MeToabl HUTOJIOTUU. Poib JIP 07, JIP 09, [1P6 OK 02, OK 04, JIPBP 10.1
KJICTOYHOM TE€OPUH B CTAHOBJICHUH 02, 11P6 03, I1py OK 07
COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI 02,1Ipy 03
Mmupa. Knetku npokapuor u 3ykapuor.
OCHOBHBIE YaCTH ¥ OPTaHOMIbI KIETKH, UX 2
GbyHKIHN.
Bupycsl — HekneTouHas popma KU3HHU, MEpbl
PO UIAKTUKHA BUPYCHBIX
3a00JIeBaHUH.
3 | JKusuenearenpHocTh KieTKkU. [lmactuyeckuii MP 01, MP 04, MP OK 02, OK 04 JIPBP 10.1
oboMeH. POTOCHHTES, 03, JIP 05, JIP 11, IIK 2.5
xemocuHTe3. buocunres Genka. JIP 09, JIP 08, Ilpy
OHepreTuyeckuii oOMeH. XpaHeHue, 01,
nepenava u
peanu3anus HacJaeICTBEHHON HH(popMaliy B 2
KieTke. I'eHeTmdueckwmii kox. I'eH,
reHoM. [ eHomuka. BnusiHre HapKOTeHHBIX
BEIIECTB HA MPOLECCHI B KeTKe. KiteTouHbIi
UK uHTepdasa u geneHue. MuTo3 u
MeH03, UX 3HAUCHHE.
CoMarryeckue U MoJaoBble KIETKU
IIpakTHYeckHe 3aHATHA 8 MP 01,MP 03, OK 02, OK 04, JIP BP 10.1
MP 04, IIpy 04, OK 07
Ilpy 02
JIP 07
ITpakTyeckoe 3ansaTue Ne 3. I3yueHue KIeToK 2 ,MP 01, MP 02, OK 02, OK 04, JIPBP 10.1
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Koa TMYHOCTHBIX

Oo0bem Kon Kon pe3yJbTaToB
HaumenoBanue Coneprxanue yueOHOro Mmarepuasa u Gopmsl B 00pa30BaTeIbHOTO | 00Pa30BATEIBLHOIO peaju3zanuun
pa3iesioB U TeM OpraHu3alMu 1esiTeJIbHOCTH 00y4alOIINXCs yacax pe3yJjibTaTa pe3yJbTara NPOrpaMmbl
®1oC COO ®IrocC C11o BOCIIMTAHMSI/HATIPABJICHUS
BOCIIUTAHUS.
pacTeHUM U KUBOTHBIX HA TOTOBBIX MP 03, MP 04, OK 07
MHKpONIpenaparax. 1IP6 03
IIpakTyeckoe 3ansaTue Ne 4. CpaBHeHue 2 11IP6 04,, I1P6 03, OK 02, OK 04, JIPBP 10.1
CTPOCHUS KJIETOK PACTEHHUI U KUBOTHBIX IIpy 01, I1Ipy 02 OK 07
IIpakTyeckoe 3ansaTue Ne 5. V3yuenue craguit 2 LIpy 04, I11P6 03, OK 02, OK 04, JIPBP 10.1
MHTO3a Ha TOTOBBIX MUKpOIIpenapaTax JIP 05 OK 07
IIpakTuyeckoe 3ansaTue Ne 6. 13yuenue craguii 2 1IP6 04, I1py 04, OK 02. OK 04 JIPBP 10.1
Mel03a Ha TOTOBBIX MUKpONpEnapaTax JIPO 5
Paznea 3. Opranusm 18
Coaep:xaHue y4eOHOIro MaTepuaJia 2
1 | OcoOeHHOCTH OJHOKIETOYHBIX, 2 JIP 11, JIP 08, [IP6 | OK 07, OK 04 JIPBP 10.1
KOJIOHHAJIbHEIX U MHOTOKJIETOYHEIX 01,11P6 02, [IP6
OpraHU3MOB. 05,1Ipy 01, MP 03
B3anmocBs3b TKaHel, OpraHoB, CUCTEM
OpPraHoOB KaK OCHOBA IIEIOCTHOCTH
opranu3ma. OCHOBHBIE TTPOIIECCHI,
npoucxojsmume B opranusme. [lognepxanue
roMeocTasa, MPUHIIUI 0OpaTHOM CBS3H.
Pa3zmuoxxenue oprannzMos. Bujibl
OILJIOJIOTBOPEHUS Y KHBOTHBIX.
IIpakTHYecKue 3aHATHS 6
IIpakTuyeckoe 3ansaTue Ne 7. Pemenue 2 1IP6 04, I1P6 05, OK 02, OK 04 JIPBP 10.1
AJIEMEHTAPHBIX 3a/1a4 10 MOJIEKYJIIPHOU IIpy 01,1Ipy 04
Ouosioruun
IIpakTuyeckoe 3ansaTue Ne 8. Brisisinenue 2 Lpy 04, 1IP6 04,
MIPU3HAKOB CXOJICTBA 3apO/JIbIIIEH YeIoBeKa U 1IP6 05,11Ipy 01 OK 02, OK 04 JIPBP 10.1

APYTUX MO3BOHOYHBIX JKMBOTHBIX KaK
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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.
JI0Ka3aTeJIbCTBO UX POJCTBA
IIpakTuyeckoe 3ansaTue Ne 9. Pemmenue 2 11P6 05, I1P6
TEHETUYECKUX 3aJ1a4 04,11py 01, IIpy 04 OK 04, OK 02 JIPBP 10.1
Pasnean 4. Teopus 3BoJIOUNH 6
Coaep:xanue yueOHOro MaTepuaJia 2
1 | Hayunsie B3rsiant K. Jlunnes u XK. b. 2 MP 04, MP 03, OK 02 JIPBP 10.1
Jlamapka. MP 01
OpomonnonHas teopus Y. Jlapsuna.
CBueTenbCTBa SBONIOIUH KUBOM MPUPO/IBL.
PasButHe npeacraBieHui O BUJE.
IIpakTHYecKkHne 3aHATHA 4
IpakTuyeckoe 3anaTue Ne 10. CpaBHeHue 2 MP 01, MP 02 OK 02 JIPBP 10.1
BUJIOB 110 MOP(OJIIOTUYECKOMY KPUTEPHUIO
IIpakTuyeckoe 3ansiTue Ne 11.BrisiBienne 2 MP 03, MP 04 OK 04
MPUCTIOCOOICHHI OPTraHU3MOB K BIHSHHIO
Pa3IMYHBIX SKOJIOTUYECKHUX (DAKTOPOB
Paspnea S. Pa3Burtne xu3Hu Ha 3emiie 4
Copepxxanue yuyeOHOro MmarepuaJia 2 IIpy 01, npy 02, OK 02 JIPBP 10.1
1 | T'umoTe3bl NPOUCXOXKIECHUS KU3HU Ha 3eMII€. 2 IIpy 04, I1P6 02,
OCHOBHBIE ATAIIbI SBOJIIOINH MP 01, MP 02, MP
OpPraHMYECKOTo MHpa Ha 3eMiie. 03,MP 04
CoBpeMeHHbIE IPE/ICTABICHUS O
MIPOUCXOXKACHUN YeJIOBEKA. DBOJIIOIHS
YenoBeKa (aHTpororenes). JBIKyIne CHITbI
aHTponoreHesa. Pacel uenoBeka, ux
MIPOUCXOXKJACHUE U €IMHCTBO.
[IpakTHYeckue 3aHATHSA: 2
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Koa TMYHOCTHBIX

Oo0bem Kon Kon pe3yJbTaToB
HaumenoBanue Conep:xanue yueOHOro MaTepuana u popMsl B 00pa30BaTeIbHOIO | 00pPa30BaTEILHOIO peanu3anuu
pa3iesioB U TeM OpraHu3alMu 1esiTeJIbHOCTH 00y4alOIINXCs yacax pe3yJjibTaTa pe3yJbTara NPOrpaMmbl
®1oC COO ®IrocC C11o BOCIIMTAHMSI/HATIPABJICHUS
BOCIIUTAHUS.
IIpakTyeckoe 3ansaTue Ne 12.AHanu3 u oLleHKa 2 MP 01, MP 03,
TUTIOTE3 IPOUCXOXKICHHS )KU3HU U YeJIOBEKa MPO04, JIP 0511P6 OK 02, OK 04 JIPBP 10.1
02, Ilpy 03, IlIpy 04
Pa3nea 6. Opranu3mbl 1 OKpPYKAKIIAs cpeaa 16
Coaep:xxanue yueOHOIro MaTepHuaJia 4 Lpy 05, Ilpy 0311py OK 02, OK 07
1 | [IpucmocoOieHust OPraHU3MOB K JACHCTBHIO 2 05, Ilpy 04, Ilpy 1IK 2.5
IKOJIOTHYECKHX (DaKTOpOB. bruoreomeHos. 01, Ilpy 02, JIP 09,
Oxocucrtema. PaznooOpasue skocuctem. JIP 08, IIP6 02, JIPBP 10.1,
B3anmooTHOIIEHNS TOMYJIALMI pa3HbIX IIP6 05, MP 01,
BUJIOB B 3KocucTeme. KpyroBopot BemiecTB u MP 03, MP 04, MP
MTOTOK PHEPTUHU B 09, JIP 05, JIP 14
HKOCHUCTEME. Y CTOMYUBOCTD M TUHAMUKA
skocucteM. IlocnencTBust BIUSHUS
JesITeTbHOCTH YeJIOBEKA Ha YKOCHCTEMBI.
Coxpanenmne 6nopazHooOpa3usi Kak OCHOBA
YCTOMYMBOCTH IKOCHUCTEMBI.
IIpakTH4eckue 3aHATHA: 4
IIpakTuyeckoe 3ansaTue Ne 27. Cucremaruzanus 2
3HAHUH 0 (PUTO TOKCHHAX PACTEHHI CpeHEM Iipy 02,1Ipy 01,11py
nosocel Poccun 03, Ilpy 04, Ilpy OK 04, OK 02, JIPBP 10.1
[Mpaktuyeckoe 3anstre Ne 14. 2 05, I1P6 03, MP 01, OK7
NuddepeHunpoBaHHbII 3a4eT MP 03, JIP 09, JIP
14
Koncyabranumn 2
Bcero: 72
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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  (OnexTpoHHBIM ydeOHHWK, OOJBIIONH crucok VHTepHeT-

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

pa3paboTaHHOrO B MOCKOBCKOM IOCY/IapCTBEHHOM OTKPBITOM YHUBEPCUTETE).
www.informika.ru (OnekTpoHHBI  y4eOHHMK, OoONbIIOH crnucok MHTepHeT-

pecypcoB).
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http://www.sbio.info/
http://www.window.edu.ru/
http://www.5ballov.ru/test
http://www.vspu.ac.ru/deold/bio/bio.htm
http://www.biology.ru/
http://www.informika.ru/
http://www.nrc.edu.ru/
http://www.informika.ru/

www.nrc.edu.ru (bromornueckas kapTuHa Mupa. Pasen KoMIbIoTepHOTO YIeOHUKa,

pa3paboTaHHOTO B MOCKOBCKOM rOCyAapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

www.nature.ok.ru (Penkue w wucuesaroniye SKUBOTHbIe Poccum — TPOEKT
Oxonorudeckoro nenrtpa MI'Y um. M. B. Jlomonocogsa).

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

www.schoolcity.by (buosmorus B Bonpocax u OTBETax).

www.bril2002.narod.ru (buosorust mns mkoidsbHUKOB. Kparkas, KOMITaKTHas, HO

JIOCTAaTOYHO TOApoOHas wHopMalusa 1o pasaenam: «O6mas Ouonorus», «boranukay,
«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 COOOIIEHUI

-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

Cunxponuszanus odpaszoBareabHbIX pe3yabTaToB PI'OC COO n ®1'0C CI1IO

HaumenoBanne OK, IIK HaumeHnoBaHue JHIHOCTHBIX HaumenoBanue
coraacao ®I'OC CIIO pe3yabtatos (JIP) MetanpeameTHbix (MP)
corjiacio ®IroC COO pe3yJbTaToB
corsiacio PI'OC COO
OK 02. Vicionp3oBath JIPS cdopmupoBanHocTs ocHOB | MP1  ymeHHe caMOCTOSITENIBHO

COBpEMEHHbBIE CPEJICTBA
MOKCKa, aHAJIN3a U
UHTEpIIpeTaluy HHPOpMAIIH
U UH(QOpMAIMOHHbIE
TEXHOJIOTHH JJISl BBITIOJTHEHUS
3a1a4 nIpoQeccuoHaANbHON
NeSITeTbHOCTH;

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
NESATEIILHOCTHIO, 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. DpdextuBHO
B3aMOJCHCTBOBATH U
paboTaTh B KOJUICKTHBE U
KOMAaHJIE;

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 sl JOCTHKEHUS
[IOCTaBJICHHBIX LIETIEH U
pean3anyy MIaHO0B
NeSITeIbHOCTH; BHIOUPATh
YCIICHIHBIE CTPATETVH B
Pa3JIMYHBIX CUTyaLUAX

MK 2.5 CobGmonats
TpeOOBaHUs OXpaHbl TPYAA,
MPOMBILUIEHHOMN, TIO’KapHOU U
IKOJIOTHYECKOH 0€301macHOCTH
npu 00CTy)KUBAaHUN U PEMOHTE
OCHOBHOTO U
BCITOMOTaTeILHOTO
000pyTI0OBaHUSI.

JIP 1lnpuHATHe W peanu3aruio
LIEHHOCTEH 3JI0pOBOTO u
OesomacHoro  obOpa3za  JKU3HH,
noTpeOHOCTH B (pu3MUecKkoM
CaMOCOBEPIIICHCTBOBAHUH,

3aHATUAX CIIOPTUBHO-
03JI0POBUTEIBHOU
JIeATeILHOCTEIO, HETpUTHE
BPEOHBIX IIPUBBIYEK: KypEHUs,
ynoTpebaeHus aJIKOTOJIS,
HapKOTHKOB.

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;
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IIpunoxenue 3

IIpeemcTBeHHOCTH 00pa3oBarebHBIX pesyabTratoB PI'OC COO

(mpeameTHBIX)00Opa3oBaTeabHbIMHU pe3yiabTatamu PT'OC CIIO
(mpogeccroHanbHO-OpUEHTUPOBAHHASI B3aUMOCBSI3b 0011€00pa30BaTENILHOTO
npeaMeTa ¢ npodeccueii)

HaumenoBanue HaumeHoBaHue HaumenoBanue HaumeHoBaHue
o0menpogeccuOHAIBHBIX npo¢eccuoHAIBLHBIX npeaMeTHbIX pa3naesioB/TeM U
AMCUUIJIMH C moayJeit (MIK) ¢ pe3yJbTaToB padoueii
o0pa3oBaTeIbHBIMH o0pa3oBaTeIbHBIMH @1oC COO, nporpamMmme 1o
pe3yjabTaTaMu, pe3yjabTaTaMu, HM eI X npeaMery
HMEKIIHMMH B3aUMOCBSI3b | MMEIIUMH B3aUMOCBSI3b | B3aUMOCBs3b ¢ OP
¢ npeamMeTHsivMu OP ¢ npeaMeTHbiMu OP drocC Cc1iio
OII 03 Oxpana Tpyna. I1K 2.5 Co6aonats I1P6 01. Paznenl
TPeGOBaAHUS OXPAHDI chopmupoBaHHOCTh | « BHOJIOTHS Kak

YMern: coOIr0aaTh
npaBuiia 6€30MaCHOCTH
Tpy/ia, TPOU3BOICTBEHHOMN
CaHUTapHUU U MOKAPHOU
0€30I1aCHOCTH.;

3HaTh: npaBuiia U HOPMBbI
OXpaHbl TPyAA, TEXHUKH
0€30MacHOCTH, TUYHOMN U
MIPOU3BOACTBEHHOMN
CaHUTapuu U
IIPOTUBOIIOKAPHOU
3aILUTHL;

TPY/Aa, NPOMBbIIILJIEHHOI,
MOKAPHOM U
IKOJIOTHYECKOM
0€30MaCHOCTH NPHU
00c/1y’)KHBAaHUM U PEMOHTe
OCHOBHOI'O U
BCIIOMOTaTe/IbHOTO
o0opynoBaHmusl.

YMeTh: UNTAThH U
BBINOJIHSATDH 3CKHU3bI,
paGouue u cOOpoUHbBIE
YepTeKU HEeCTO0KHBIX
JeTaJiei,
TEXHOJIOTUYECKUX CXeM H
anmnaparton

3HaTh: 00IIME CBEJCHHUS O
cOOpOYHBIX UepTekKax,
Ha3HauyeHHUE YCIOBHOCTEH U
YIPOIICHUH, IPUMEHIEMBIX
B yepTexkax, paBuiia
opOpMIICHUS U YTEHUS
pabouux yepTexeit

MPEJICTaBICHUI O
OMOJIOTUM KaK
4acTU MUPOBOH
KYJbTYPBI ¥ O
MecTe OHMOJIOTHH B
COBPEMEHHOM
UBUJIM3AIUH, O
crioco0ax
OMHCAaHUS Ha
OMOJIOTUYECKOM
SI3BIKE SIBICHUUN
peaTbHOTO MUPA;
IIP6 06. BageHue
OCHOBHBIMH
MOHITHSIMH O
XUMHUYECKHX
BEILIECTBAX U
JJIEMEHTaxX, UX
OCHOBHBIX
CBOMCTBAax;
c(hOpMUPOBAHHOCTh
YMEHHUS
pacno3HaBaTh
XUMUYECKHE
bopmyIbl Ha
YepTEKax, MOJIETISTX
U B peajbHOM
MHUpE; TPUMEHEHNE
W3YYCHHBIX
XUMHUYECKHX
CBOWCTB U (hopmy1
JUTSL pETIeHUS
3ajauy;

KOMILJIEKC HayK O
KUBOM MUPE.
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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 TBEPIOCTh KJETOYHON CTeHKe OaKTepMii:a)neiono3a, 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 XapakKTepHbI TOJBLKO 1Js1 pacTutebHoil kiaeTku?A)JIIC, 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 ocylecTBJISIOTCS B XJopomiactax? A)porocunres, 6)cuHTe3 0EIKOB, B)CUHTE3
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. ®ocd oMbl — OCHOBHOM KOMIIOHEHT 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 moJiekyJa T® uaer Ha cMHTE3 Opraiuvyeckux BemecTs 3a 1 nukia KaabBuna?

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

4. Kakoe BeniecTBO SIBJISIETCS AKIENTOPOM YrijieKucaoro 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 oOKuHC/IeHUSI OPraHMYeCKHX BelleCTB, NPH KOTOPOM BbljeJsieTcs 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 Oenka kogupywt 240 nykiaeoruaos JHK. Ckojibko aMMHOKHMCJIOT
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?

26



Oo6mas 6uosorus. Oomen BemiecTs. B - 2

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

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 CMHTe3upyeMmoro oeiaxka? 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 aMHHOKHCJOTHI HAYMHAETCsl CHHTe3 JIIO0OI MOJMNENTHIHOH 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?.

27



Oommas ouosoruda. I'eneruka

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

2. Kak wHa3piBaercs mnepBblii 3akoH ['.MeHnaensi?a)3akoH paclICIUICHUs] NPU3HAKOB, 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 IepcTu?

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 uepHass MacTth (A) JOMHHHpPYET HajJ pbDKel, 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 JpOo30(HUIIbI, IUTETEPO3UTOTHON 10 reHaM A u B, ¢ periecCHBHBIM caMIIoM
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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11.

12.
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14.

15.
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22.
23.

24.
25.

Bugoo6pa3zoBanue — 3T0 pe3yJibTaTa)MUKPOIBOIIONNH, 0)MaKpO3BOIIOINH, 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)¢unorenes, B)apoMop¢ho3, I)UIU0ATANTALIHS.

®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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25
26

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 ¢ PACIHBETOM:2)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 )KH3HH 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?

32



OO01as ouostorus. JxoJjorus. B — 2

1. BbiOpochbl Kakoi OTpacju NMPOU3BOACTBA B 00JIbIEl CTENEeHH CIHOCOOCTBYIOT IBTPOPUKAIUM
BO/J0E€MOB:a)’HEPreTHKa, O)MUIIeBas MPOMBIIIICHHOCTD, B)3eMIIE/ICITHE.

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 urparoT KOpajjioBbie MOJUIbI?

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. B03MOKHOCTH CaMOOYMIIEHHSI BOJAOEMOB CWJILHO CHH)KaeTcsl NMpPH cOpoce B HUX TeEIUIBIX
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

34



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

2. Peaknius Momuiia (Ha oOHapyskeHue nieHTo3). C MOMOIIBI0 PEAKITUH ¢ TUMOJIOM (WITH ¢ o-Ha(TOI0M)
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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