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1. IOACHUTEJIBHASA 3AIINCKA

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

denepanbHOrO TOCYAAPCTBEHHOTO O0pPa30BAaTEIBHOTO CTaHAApTa CpPEIHEro
obmiero oopaszopanus (nainee — DI'OC COO);

MPUMEPHOW OCHOBHOW 00pa30BaTENbHON MPOTPAMMBI CPEIHETO OOIIETo
obpazoBanus (nanee — [IOOIT COO);

benepaibHOrO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHJIApTa CPEIHETO
npodeccronansHoro odbpaszoBanus (gaiee — ®I'OC CIIO) 18.02.12 Texnomnorus
AHAJIMTUYECKOTO KOHTPOJISI XUMUYECKUX COCIUHEHHI;

npuMepHOH  pabodeil  mporpaMmbl  00Ie00pa3oBaTeIbHON  yueOHOM
muciuIuinabel - «buosorusy Mo eCTeCTBEHHO-HayyHOMY — mpoduiio  (uis
PO eCCUOHANIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUH );

y4eOHoro miaHa no crnenraibHocTH 18.02.12 TexHoNOorus aHaJIuTUYECKOTO
KOHTPOJISI XUMHUYECKUX COCTUHCHUM;

paboueil mporpaMmbl BocmuTanus mo crnenuanbHoctu 18.02.12 TexHomorus
AQHAJIMTUYECKOTO KOHTPOJISI XUMUYECKUX COCAUHEHUM.

[Iporpamma ydebHoro npeamera «buosiorus» paspaboTaHa B COOTBETCTBUH C
KoHuenuueir mnpenonaBaHus 00mIE00pa3oBaTENbHBIX JHCHMIUIMH C  YYETOM
podeCCUOHAJIBHOW HAMPaBICHHOCTH MPOTPaMM CPEIHETro MpodheCcCUOHATBHOTO
o0Opa3oBaHusl, peaTu3yeMbIX Ha 6a3e OCHOBHOTO 00111eT0 00pa30BaHus, YTBEPKICHHON
pacnopsbkeHueM  MuHucrepcTtBa mnpocsemieHuss  Poccuiickorn  ®Denepanuu 0T
30.04.2021 Ne P-98, Ha ocHOBaHuMHM TmMChbMa JlemapramMeHTa ToCydapCTBEHHOM
MOJIMTUKH B cepe  cpemHero  npodecCHOHAIbHOTO  00pa3oBaHHs U
npodeccuoHalbHOrO  o0ydeHus  MuHHcTepcTBa  IpocBelieHus  Poccuiickoit
®epnepanuu ot 30.08.2021 Ne 05-1136 «O HanpaBieHMH METOAUK MPETIOJABAHUSY.

Conepxxanue pabouelt mporpamMMel 1o npeamety «buosorus» paspadoraHo Ha
OCHOBE:

CUHXpOHM3alMK 00pazoBaresibHbIX pe3ysibTatoB GI'OC COO (JIMYHOCTHBIX,
npeameTHbix, MetanpeameTHeix) 1 GI'OC CIIO (OK, IIK) ¢ yuetom nmpoduiabHOiM
HarpasiaeHHocTH crnenuanbHocTh 18.0212 TexHonoruss aHaJTuTUYECKOTO KOHTPOJIS
XUMUYECKUX COCTUHCHUM;

WHTETpallid U TPEEMCTBEHHOCTH cojiepkaHus 1o mnpeamety «buonorus» u
coJiepKaHusl yueOHBIX JUCIUIUIHH, TpodeccuoHanbHbx Moaysed @I'OC CIIO.

1.1. MecTo y4eOHOro npeaMera B CTPYKType OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMBbl:

VYuebnsiii npeamer «buonorus» wu3ydaercs B 00II€00pa30BATEIHHOM ITUKIIE
OCHOBHOM  00pa3oBaTeIbHOM  MporpaMMbl  CpPEAHEr0o  MPOQPECCHOHAIBHOIO
obpazoBanus (mamee — OOIl CIIO) mo cneumnanbHocTH 18.02.12 Texnomorus
AQHAJIMTUYECKOTO KOHTPOJII XMMUYECKUX COEAWHEHUM Ha 0a3e OCHOBHOI'O OOIIETro
00pa3oBaHuUs C MOJYYEHUEM CPETHEro 00IIero 0Opa3oBaHusl.

Ha n3yuenne npenmera «buonorus» no 18.02.12 TexHonOrus aHaauTUYECKOro
KOHTPOJII XUMHUYECKHX OTBOAMTCS 72 Yaca B COOTBETCTBUHM C yYEOHBIM IIJIAHOM TIO
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cnenpasibHocTH  18.02.12 TexHONOTHsS aHAIMUTHYECKOTO KOHTPOJIS XHUMHUYECKHUX
COCIMHEHUN.

B mporpamme TeopeTHdecKHe CBEACHHUS TOMOJHSIOTCS J1a0OpaTOPHBIMU HU
MPAKTUYECKUMH 3aHATUSMU B COOTBETCTBHH C YUYECOHBIM IIAHOM I10 CTEITUATBHOCTH
18.02.12 TexHONOrMs AHAIUTUYECKOTO KOHTPOJISI XHMHYECKHX COEIUHEHUM.
[Iporpamma CcOAEpPKUT TEMATHYECKHM IUIAH, OTPAXAKOWIHMK KOJWYECTBO YACOB,
BBIJIEJISIEMOE HAa MU3YUYEHUE PA3/AEIIOB U TEM B paMKax npeamera «buomorus».

KoHTpois kayecTBa 0CcBOeHUS npeaMera « buosmorus» npoBoauTCs B mpouecce
TEKYIIETO KOHTPOJISI M IPOMEXKYTOYHOM aTTECTALIUH.

Texyuuii KOHTPOJIb TPOBOJUTCS B MpeJIesiax yueOHOTO BpEMEHHU, OTBEIACHHOTO
Ha MPEIMET, KaK TPAaJWLUUOHHBIMH, TaK U WHHOBALMOHHBIMUA METOJAMH, BKIFOUAS
KOMITBIOTEPHOE TECTUPOBaHUE. Pe3yabTaThl KOHTPOJIS YUYUTHIBAKOTCS IIPU MTOABEICHUN
UTOTOB 110 MPEAMETY.

[IpomexyTouHast artectauusi npoBoautcss B dopme auddepeHIInpoOBaHHOTO
3ayera BO 2 ceMeCTpe M0 UTOraM M3y4eHHUs MpeaMeTa.

1.2. Ileau u 3a7a4u y4eOHOI0 MpeaMeTa

Peanuzauus nporpammsl yueOHoro npeamera «buosorus» B crpykrype OOIIT
CIIO nampaBiieHa Ha JTOCTHXKEHUE LIEJH TI0:

OcBoenuto obpazoBatenbHbIx pe3ynbratoB GI'OC COO: nauunoctHeie (JIP),
meTanpenmeTHbie (MP), npeametHsie 6azoBoro yposhs (ITP0/y),

MOJATOTOBKE OOYYalOIMUXCd K OCBOGHHIO OOmMUX U MpodhecCHOHATbHBIX
kommnetenuui (ganee — OK, I1K) B coorBercTBUM ¢ ®I'OC CIIO no crnenuaabHOCTH
18.02.12 TexHOMOTHUS aHATTUTUYECKOTO KOHTPOJISI XUMUYECKUX COCTMHEHUM.

B cootBerctBumn ¢ IIOOII COO coaepxkaHue mporpamMMbl HampaBiI€HO Ha
JTOCTUKEHUE CIEAYIONINX 3a]1ay:

— MPEOCTaBICHUE KaXIOMy OOydYaromeMycsi BO3MOKHOCTh JIOCTHXKEHHUS
YPOBHSI OMOJIOTMYECKUX 3HAHUM, HEOOXOAUMOTO JIJisl JaJIbHEHIIIEH YCTICITHOW KU3HU
B OOIIIECTBE;

- dbopMHpoBaHUE TPEACTABICHUS O COIMAIBHBIX, KYJIbTYPHBIX U
HUCTOpUYECKHX (DAKTOpaX CTAHOBIICHUS OMOJIOTHH;

— dbopMupoBaHUE YMEHUS TPUMEHSITh MOJYUYEHHbIC 3HAHUS MPU PEUICHUU
pa3JIMYHBIX 33J]1a4, B TOM 4YHUCJe NpOo(ecCuoHaIbHbIX;

— dbopmupoBaHue  TIPEACTaBICHHS O  OHOJIOTMM  KaK  YacTH
00111eueIOBEUeCKON KYJIbTYPhl, YHHUBEPCAJIBHOM S3bIKE HAyKH, IO3BOJISIONIEM
ONUCHIBATh U U3y4aTh PEAIbHBIC MPOLECCHI U SBJICHMUS.

B mpomecce ocBoenus mnpenmera «buwomorums» <y oOywaromumxcs
1eJICHANIPABICHHO (JOPMUPYIOTCSI YHUBEPCATbHBIC yueOHbIe neicTBus (nanee — Y'Y JI),
BKJIIOYas (OpPMHUPOBAHME KOMIIETCHIIMA B OOJACTH Y4eOHO-HCCIEOBATEIBCKON H
MPOCKTHOM  NIEATENLHOCTH, KOTOpPhIE B  CBOKO  Ouepeab  OOECreYnBaroT
MPeeMCTBEHHOCTh (hopmupoBanus oomux kommnereHiuii @I'OC CIIO.

DopMUPOBAHUE YV OPUEHTUPOBAHO Ha npodecCUOHAILHOE
caMooOTIpe/iesICHe O0yYarolmuXcs, pa3BUTHE 0a30BBIX YIPABICHUECKUX YMEHUH IO
MJIAHUPOBAHUIO U TTPOEKTUPOBAHUIO CBOETO MPOPECCHOHATIBHOTO OYAYIIETO.
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1.3. OOmasi xapakTepucTHKa y4eOHOro mpeaMera

[Ipeamet «buonorus» uzydaercs Ha yriryOJI€HHOM YpOBHE.

[Ipenmer «buonorus» HMMeEET MEXKIUCLUIUIMHAPHYIO CBS3b C IPEAMETaMHU
00111e00pa30BaTEeNbHOTO U AUCIUIUTMHAMU 00111e TpodeccronansHoro nukia OYIL10
Xumust. OI1.01 MHpopManioHHbIE TEXHOJIOTUH B TPO(ECCUOHATBHOM IeITeTbHOCTH,
OIT 08 Oxpana tpyma. IIM.02 IIpoBeneHue KauyeCTBEHHBIX U KOJIMYECTBEHHBIX
aHaJIM30B MPUPOAHBIX U MPOMBIIIJIEHHBIX MATEPUAIOB C IPUMEHEHUEM XUMHUYECKUX
1 (HU3UKO-XUMHYECKIX METOJOB aHAIN3A.

[Ipenmer «buonorus» WMeeT MEXKIUCIUIUIMHAPHYIO CBSI3b € ydcOHOMU
IUCIMIUIMHON  «OO0Ie KOMIETeHIIMH MpodeccuoHana» OOIIEero TyMaHUTapHOTO |
COLMAITBHO-3KOHOMHUYECKOIO IMKJIA B 4YacTh (POPMHPOBAHUS OOLIMX KOMIIETEHIMI B
cepe camoopraHu3alviy U CaMOyIIPaBJICHHUs, KOMMYHHUKAIIUH.

ConmepkaHue  mpeAMeTa  HANpaBlICHO  HA  JIOCTWKEHHE  JIMYHOCTHBIX,
METaIpeMETHBIX U MPEIMETHBIX PE3yJIbTaToB 00yueHus, perinameHTupoBaHHbIx OI'OC
COO.

B mpodgunbHyr0 COCTaBISIIONIYI0 MO MPEAMETY BXOIUT MPOPECCHOHATBHO
OPUEHTHUPOBAHHOE COZAEpKaHUE, HEoOXoauMoe it (OPMUPOBAHUS Y OOYYArOLIMXCS
00IIKX U MPOHECCUOHATBHBIX KOMITETECHITHIA.

B wmemsix moarotoBku oOydaromuxcs K o Oyaymied npodeccuoHanbHOM
NEeSATENbHOCTH MPU U3YYEHHH ydeOHoro mpeamera «buosorus» ocoboe BHUMaHUE
YAENAETCS U3YYEHUI0 HayYHOW KapTHHBI MUpPA, HABBIKOB 3JI0POBOr0 M 0€30MacHOro
JUIsL 4eJOBEeKa M OKpY>Karollell cpeabl oOpa3a >KU3HU, DKOJOTMYECKOrO0 CO3HAHMS,
IIEHHOCTHOTO OTHOIIEHHUSI K dKUBOU MPUPOJIC U YETIOBEKY .

B nporpamme 1o mnpeamery «buonorus», peanmzyemMod NOpU HOATOTOBKE
o0yJarImuxcss MO0 CHEUaTbHOCTH, NPO(UILHO-OPUEHTUPOBAHHOE COJIEPIKAHHE
HaxXOJIUT OTpa)keHUe B pasnenax: pasznen 2 «CtpoeHue U (GyHKIHOHAIHHBIE OCHOBBI
xu3Hu (OKusHenearenbHOCTh KiIeTku. OOHApyKEHHE YTIIEBOJOB U OEIKOB)», pa3zaei 6
«Opranu3Mbl U OKpY>Karolasi Cpeiay.



1.4. Ilnanupyembie pe3yJibTaThl 0CBOEHHUS YUeOHOI0 MpeIMeTa

B pamkax mnporpammbl ydeOHOro mpeamera buosorus oOydarouaMucs

OCBauBarOTCsAa

JIMYHOCTHBLIC, MCTAIIPECAMCTHBIC W HPCAMCTHBIC PE3YJILTATHI B

cootBeTcTBUM ¢ TpeboBanusMu OI'OC cpeanero ooiiero oOpazoBaHus: JUYHOCTHBIC
(JIP), metanpeametnsie (MP), npeaMerHsie /s yriayOJE€HHOTO YPOBHS H3YUYEHHUS

(ITPG/y):

Koabl
pe3yJibTaTOB

IInanupyemMble pe3yJbTaThbl 0CBOEHHS Y4eOHOI0 MpeIMeTa BKJIKYAIOT:

JInuHocTHbIE pe3yabTaThl (JIP)

JIP 05

c(OPMHPOBAHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIMTAHUS B COOTBETCTBUM C
00I11€YeIOBEYECKUMH IIEHHOCTAMU M HJeaJlaMd T'Pa)JIaHCKOro OOIIecTBa;
TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPUECKOW M OTBETCTBEHHOU
JESITEJIbHOCTH,

JIP 07

HaBBIKM COTPYAHUYECTBA CO CBEPCTHHKAMH, NEThMH MIIAJIIETO BO3pacTa,
B3pOCIBIMH B 00pa30BaTEeNbHOW, OOIIECTBEHHO  IOJIE3HOW,  y4eOHO-
MCCIIeI0BATEIbCKOM, MPOSKTHOW M APYTHX BUIAX JACSITEIbHOCTH;

JIP 08

HPABCTBCHHOE CO3HAHUE U IMOBEJACHUE HA OCHOBE YCBOCHUS OOIICUYCIIOBEYCCKUX
EHHOCTEN

JIP 09

TOTOBHOCTb U CITIOCOOHOCTB K 00pa30BaHMIO, B TOM YMCIIE CAMOOOPA30BaAHUIO, HA
OPOTSHKEHHUH BCEH OJKW3HM; CO3HATEIbHOE OTHOIICHHE K HENPEPhIBHOMY
00pa30BaHMIO KaK YCJIOBHIO YCIEHIHONH MPO(ECCHOHATBHOW U OOMIECTBEHHOU
JeSITEIIbHOCTH;

JIP 11

MPUHATHE U pean3anus IIEHHOCTEeH 3J0pOBOTO U 0€30MacHOr0 00pas3a KU3HH,
MOTPEeOHOCTH B (U3UUYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSX CIIOPTUBHO-
O3JJOPOBUTEIIBHON JEATEIBHOCTBIO, HENPUATHE BPEIHBIX MPUBBIUEK: KypEeHUS,
ynoTpeOIeH s alTKOToJIsl, HAPKOTHKOB.

JIP 13

OCO3HaHHBIN BBIOOP Oyaymiel mnpodeccud W BO3MOXKHOCTEH pealn3aliuu
COOCTBEHHBIX KM3HEHHBIX IUJIAHOB, OTHOIIEHHE K MPOodecCHOHATHHON
ACATCIIBHOCTH KaK BO3SMOXXHOCTH y4aCTHA B pCHICHUHN JIMYHBIX, 06III€CTBCHHI>IX,
rOCy/IapCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIEM;

JIP14

c(hOpPMHUPOBAHHOCTD IKOJIOTUYECKOTO MBITINICHUSI, TOHUMAHUSI BIHSTHUS
COLIMAIbHO-3KOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBHON
Cpelibl; TPUOOPETEHHUE OMbITA YKOJIOT0-HAMPABICHHON IS TEIHHOCTH,

JInyHoCTHBIE pe3yabTaThl NporpaMmMsel Bocnutanus (JIPBP)

JIPBP 10.1

| 3aGoTsmmiics 0 3ammMTe OKPYKAIOLIEH CPEIbl.

MeTtanpeamerHbie pe3yiabTarbl (MP)

MP 01

YMCHHUEC CaMOCTOATCIIBHO ONPCACIIATh HEIN NCATCIBbHOCTH U COCTABJIATH IIAHBI
JACATCIIBHOCTH, CaMOCTOATECIIbHO OCYHIECTBJIATD, KOHTPOJHPOBATH n
KOPPCKTHUPOBATh ACATCIBHOCTL; HCIIOJIB30BATh BCC BO3MOKHBIC PECYPCHI JIA
JOCTHMIKCHHSA IIOCTABJICHHBIX ueneﬁ U pcain3allii INNIAHOB JACATCIBHOCTH;
BBI6I/IpaTB YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAUAX;

MP 02

YMEHHUE MPOTYKTHBHO OOIIATHCS U B3aUMOJICHCTBOBATH B ITPOIIECCE COBMECTHOM
NEeSATEIbHOCTH, YYWUTHIBaTh TNO3ULUU JPYTHX YYaCTHUKOB JESTEIbHOCTH,
s dexTuBHO pazpeniaTh KOHMOIUKTHI;




Konanl
pe3yJibTaTOB

IInanupyemMble pe3ybTaThl 0CBOEHHS Y4eOHOr0 MpeMeTa BKJIKYAIOT:

MP 03

BJaJICHME HaBbIKAMU  I103HABAaTEJIbHOM, y4yeOHO-HCCIIENOBATEIbCKON U
MIPOEKTHOM JEsTeIbHOCTH, HAaBBIKAMH pa3pemieHusi mpoOiaeM; CIOoCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METO/OB PELICHUS NPAKTHYECKUX
3aJ1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB MIO3HAHHUS;

MP 04

TOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOSITENIbHOM — MH(OPMAIMOHHO-
MO3HABATEIBHON JCSITENLHOCTH, BIIAJICHUE HAaBBIKAMU TOJyUeHUsT He0OX0IUMOM
uHpopMalud U3 cJIOBapedl pa3HBIX THUIIOB, YMEHHE OpPUEHTUPOBATHCS B
pa3NUYHBIX ~ MCTOYHHWKAX  WHPOpMAIMM, KPUTHUYECKH  OICHUBATh U
HMHTEPIPETUPOBATh HHPOPMAIIHIO, MOTYYAEMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

MP 09

BJIaJCHHUEC HaBbIKaMU [M03HABaTEILHOMI pe(bnelccnn KaK OCO3HaHUA COBCPHIACMBIX
,Z[CI\/'ICTBI/II\/'I N MBICJIUTCIIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB U OCHOBaHHﬁ, rpaHu
CBOCTO 3HAHMA W HC3HAHHA, HOBBIX I103HABATCIIBHBIX 3aJa4 W CPCIACTB HUX
JOCTHOKCHU .

IIpenmernble pe3ybTathbl 60a3oBbiii (I1P0)

ITP6 01

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 0 OMOJIOTHH KaK YaCTH MHUPOBOM KYJIbTYPHI
¥ MeCTe OMOJIOTHH B COBPEMEHHOU IIMBUIIM3AIINH, CITIOCO0aX ONUCAHMS SBICHHIMA
peaIbHOTO MUpa Ha OUOJIOTMUYECKOM SI3bIKE;

I1P6 02

BJIAJICHUE OCHOBOIIOJIATAIOMIMMHU TOHATUAMU M IIPEICTABICHUAMH O KUBOU
IIPUPOJZE, €€ YPOBHEBOM OpPraHM3allMM M HBOJIIOLHHU; YBEPEHHOE I0JIb30BaHHE
OMOJIOTHYECKON TEPMUHOJIOTHEH WM CUMBOJIHMKOW;;

I1P6 03

BJIaJICHUE OCHOBHBIMU METOJaMHU HAyYHOTO TMO3HAHUS, WCIOIB3YEMBIMHU MPU
OMOJIOTMYECKUX MCCIEIOBAHUAX J>KUBBIX OOBEKTOB M JKOCHCTEM: OMHCAHUE,
W3MEPEHHE, TPOBEICHUE HaOJIOICHNI; BBISBICHHE U OIICHKAa aHTPOIOTCHHBIX
W3MEHEHUU B IPUPOJIE;

[1P6 04

chOPMUPOBAHHOCTh ~ YMEHUW  OOBACHATH  PE3yJbTaThl  OMOJIOTHYECKUX
HKCIIEPUMEHTOB, pelIaTh YIEMEHTapHbIE OMOTOTHUECKUE 331a4H;

ITP6 05

c(hOpMUPOBAHHOCTH COOCTBEHHOW TMO3UIIMH O OTHOIICHUIO K OMOJOTHYECKON
uHpOpMallUK, TOTy4aeMOW W3 pa3HbIX HUCTOYHHKOB, K TJIOOATBHBIM
9KOJIOTUYECKHUM MPOOJIeMaM U MYTSIM UX PEIICHUS.

IIpenMeTHbIE pe3ysbTaThl YIiyoiaeHHsblii ypoBenb (ITPy)

[TPy 01

chOPMUPOBAHHOCTh  CHUCTEMBl  3HaHUM 00  OOmMHUX  OMOJOTUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSX;

[TPy 02

c(hOpMHUPOBAHHOCTh YMEHHUH HCCIEA0BaTh U aHAIU3UPOBATH OMOJIOTHUYECKHUE
OOBEKTHI U CUCTEMBI, OOBSICHITh 3aKOHOMEPHOCTH OHMOJIOTHUYECKHUX IPOIIECCOB
W SBJIGHWW;  TPOTHO3UPOBATH TOCIEACTBUSA 3HAYMMBIX OHOJOTUYECKUX
HUcCIeJOBaHUHN.

[TPy 03

BIIQJICHUE yMEHUSMU BBIIBUTaTh THUIOTE3bl HAa OCHOBE 3HaHUU 00
OCHOBOTOJIATalomUX OHONOTUYECKUX 3aKOHOMEPHOCTSIX U 3aKOHaX, O
MPOUCXOXKACHUN M CYIIHOCTH XU3HH, TI00aJbHBIX M3MEHEHMsIX B Omocdepe;
MIPOBEPSTH BBIABUHYTHIE TUIIOTE3bI SKCIIEPUMEHTAIILHBIMU CPEICTBAMH,
hopmMynupysl IeJIb UCCIEAOBAHMS;

[TPy 04

BIaJ€HUE METOdAMU CaMOCTOSITEIILHOI  IMOCTAHOBKH  OHOJOTMYECKUX
JKCIEPUMEHTOB, OMMCAHMS, aHaIW3a U OLUEHKH JOCTOBEPHOCTH IOIYyYEHHOI'O
pe3yabTaTa;

[TPy 05

chOPMUPOBAHHOCTh  YOEKACHHOCTH B  HEOOXOJMMOCTH  COOIIOJIEHUS
TUYECKHUX HOPM M OKOJOTHYECKMX TpPeOOBAaHWU TIpU TPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMIA.




B npomecce ocBoenus mpenmera «buonorus» y oOydaromuxcs IejIeHANnpaBIeHHO
bopMHUpYIOTCS YHHBEpPCAJbHBIE ydeOHBIC JCHCTBUS, BKJIIOYas (HOPMUPOBAHHE
KOMIIETEHIINM, 00yJaronmxcs B 00J1acTH y4eOHO-UCCIEI0BATEIbCKON M TIPOEKTHOM
JESTeIbHOCTH, KOTOPbIE B CBOIO OYepeab O00ECleyrBalOT MPEEeMCTBEHHOCTD
dbopmupoBanus oomux kommereHiui GI'OC CIIO.

Buabl yHuBepcajbHbIX y4e0HbIX Koanl O01mue KOMIIeTeHIINHU
JeHcTBHI OK (B coorBercTBHHE ¢ PI'OC CIIO no
P1roc Coo cnennansnoctu 18.02.12 Texnonorus
AHAJINTHYECKOr0 KOHTPOJIS XMMHYeCKHX
CcOeIUHEeHUM
IHo3HaBaTe/bHbIE YHUBEPCAJIbHbIE OK 02 | OcymiecTBasiTh TIOMCK, aHaInu3 u
yueOHble AelicTBus (popMupoBaHue UHTEPIIPETALUIO uH(popMaluuy,
coOCTBEHHOW 00pa30BaTEIILHON CTPATETHH, HEOOXOAMMOM  JUIsl  BBITIOJHEHUS  3a7a4
co3HaTenbHOe (pOopMHUpPOBaAHHE npohecCuoHaNbHOM NeSTEIbHOCTH.
00pa3zoBaTeNbHOIO 3aIpoca) OK 04 | PaGorath B KOJUJICKTUBE U KOMaHje,
- BIIaJICHHME HaBBIKAMHM I103HABATEIHHOM, 3¢ dexTuBHO B3aMMOJICICTBOBATH c
y4eOHO-UCCIIEIOBATEILCKOW W MPOEKTHOU KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMH.
nesTenbHOCTH,  HaBblkamu  pasperieHus | OK 07 | ConelicTBOBaTh COXPaHEHUIO OKPYXKAloUIeH

npoOjeM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY MIOUCKY METOJIOB
pEIICHHS PAKTHYECKUX 3a]1a4, IPUMEHCHHIO
pa3IMYHbIX METOJIOB IMO3HAHUS;

- TOTOBHOCTh M  CIOCOOHOCTh K
CaMOCTOSITENILHOM nH(OPMaIIOHHO-
MO3HABATEIIGHON JIEATEIIBHOCTH, BIIAJICHUC
HaBbIKAMU MONTy4eHUs HE00X0TUMOi
uH(pOpMalU W3 CIIOBapell pa3HBIX THUIIOB,
YMEHHE OpPUEHTHPOBATHCS B Pa3IUYHBIX
UCTOYHUKAX WH(DOpMaNHUH, KPUTHUECKU
OIICHUBATh u HUHTEPIPETHPOBATH
UHGOPMAIIHIO, TOTYYaCMYI0 U3 Pa3INIHBIX
HUCTOYHUKOB;

- yMcHHE UCIIOJIb30BATh cpencTBa
WH(MOPMALIMOHHBIX U KOMMYHHKAI[MOHHBIX
texHoioruit (nanee - WKT) B pemenun
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHM3AIMOHHBIX 3a7ad C COOJIIOJICHUEM
TpeboBaHUit PTrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeH s, TIPaBOBbIX U ATUYECKUX
HOPM, HOPM nH(OpPMaLIMOHHON
0e30IMacHOCTH;

- yYMEHHE OTpEICIATh
byHKIIUN Pa3IUYHBIX
WHCTUTYTOB,;

- BIAJICHHE HaBBIKAMHU I[103HABATEIHHOU
peduieKCHE KaK OCO3HAHHS COBEPIIIAEMBIX
JEHCTBUI M MBICTUTENBHBIX MPOIECCOB, UX

Ha3HAa4YCHHUC U
CconraJIbHbIX

cpensl, pecypcocOepekeHnto, 3PPEeKTUBHO
JICHCTBOBATh B UPE3BBIYANHBIX CUTYAIHSIX




pe3yJIbTaTOB M OCHOBAaHWM, I'PAaHUL] CBOETO
3HAHUs U HE3HAHUS, HOBBIX II03HABATEIbHBIX
3a71a4 U CPEJICTB UX JOCTHUKEHUS.

KoMMyHUKaTHBHBIE YHHBEPCATbHbIE
yuyeOHbIe JelcTBUA (KOJJICSKTHBHAS U
WHAUBUIYATbHAS JESTCIBHOCTD JIJIs
peleHus yueOHbIX, T03HABATEIbHbIX,
HCCJIEI0BATENbCKUX, TPOCKTHBIX,
pod)eCCHOHANIBHBIX 3a71a4)

- YMEHHE MPOyKTUBHO OOIIATHCS U
B3aMMOJICIICTBOBATH B IIpOLIecce
COBMECTHOMU JICATEIHbHOCTH, YIUTHIBATh
MO3UIUH JIPYTUX YYaCTHUKOB JEATEIbHOCTH,
3¢ (deKkTHBHO pa3penarh KOH(DIUKTHI,

- BIIQJICHUE SI3BIKOBBIMH CPEJCTBAMH -
YMEHHE SICHO, JIOTUYHO U TOYHO U3JIarath
CBOIO TOYKY 3PEHHUSI, UCTIOTIb30BATh
aJICKBAaTHBIC S3BIKOBEIC CPEJICTBA;

OK 04

PaGotrath B KOJJICKTUBE U KOMAaHJE,
3¢ pexTUBHO B3aMMOJICHCTBOBATh c
KOJUIETaMH, PYKOBOJICTBOM, KITUCHTAMH.

PeryasiTuBHBIe yHHMBepCcAJIbHbIe yUeOHbIE
aeiicTBus (1IeNernoaranue, IiaHupoOBaHue,
PYKOBOJICTBO, KOHTPOJIb, KOPPEKIIHS,
MOCTPOCHUE UHIUBHIYTHHON
00pa3zoBaTeIbHON TPACKTOPHH )

- YMEHHUE CaMOCTOSITEIIBHO OMPEIEIISATh IEIH
NESITEIIbHOCTH U COCTABIISATH IJIAHBI
JeSITETbHOCTH; CAMOCTOSITEIIBHO
OCYIIECTBIISATh, KOHTPOJIUPOBAThH U
KOPPEKTHPOBATH JICATEIHHOCTH;
HCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI s
JIOCTHIKEHUS TIOCTaBJICHHBIX IEIeH 1
peanu3aluy MIaHoB JesTeNbHOCTH,
BEIOMpATh YCIEIIHBIE CTPATETUN B
pa3IMYHBIX CUTYaIUsX;

- YMEHHE CaMOCTOSTEIbHO OIICHUBATH U
MPUHUMATH PELICHUS, ONPEICISIONINE
CTpPATETHIO TIOBEJICHUS, C YIETOM
IpaXXTAHCKUX U HPABCTBEHHBIX IIEHHOCTEH.

OK 02

OK 07

Ocy1iecTBisTh
UHTEPIIPETAIHIO uH(pOopMaIuy,
HeOoOXOOMMOH [JI1 BBIIOJHEHHS 3a7ad
po¢eCcCHOHATBHOM e TETbHOCTH.

IIOUCK, aHaJInu3 n

CopeiicTBOBaTh COXPAHEHUIO OKpY’Karollei
cpensl, pecypcocOepekeHnto, 3PpGeKTUBHO
JIEICTBOBAThH B UPE3BBIYANHBIX CUTyaLUsAX
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B mensx moaroToBku oOydarommxcs K Oyaymied mpodecCHoHaIbHOU AesTEIbHOCTH
Ipy W3YYCHUH YydeOHOTO TmpeaMmeTa  buonorus 3akiagsiBaeTCs OCHOBA IS
dbopmuposanus [IK B pamkax peammzaruu OOIT CIIO mo cnenmansaocTr 18.02.12
TexHoI0THS aHATUTHYECKOTO KOHTPOJISI XUMHUECKUX COCTHHCHUH.

Koasbl Haumenosanue IIK (B coorBercTBHE ¢ PI'OC CIIO) no cnenuajibHOCTH
IIK 18.02.12 TexHoJI0THS AHAJIUTHYECKOT0 KOHTPOJISI XUMHYECKHX
coeIMHeHu

HpOBeueHne Ka4Y€CTBCHHBIX U KOJIMIECCTBCHHBIX AHAJIU30B IIPUPOJAHBIX M
MNPOMBIINIJICHHBIX MAaTEPHUAJIOB ¢ IPUMECHCHUEM XUMHYECCKUX U (l)I/I3I/IKO-XI/IMI/I‘leCKI/IX
METOA0B aHAJIN3a:

MK 2.2. IIpoBONTH KAYECTBEHHBIN U KOJIMYECTBEHHBIN aHAJIN3 HEOPTaHUYECKUX U

OpraHn4€CKuX BCIICCTB XUMNUYCCKNUMU U (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IMI/I METOdaMU.
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2. OFBEM YYEBHOI'O IPEJIMETA U BUJIbl YYEBHOM PABOThHI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTe/IbHON MPOrpaMMbl y4eOHOT0 nMpeaMeTa 72
OcHoOBHOe coiep:kaHue

BT. 4..

TEOPETHYECKOE 00yUeHHe 64
MPAKTUYECKHUE 3aHATH 8
IIpodeccuoHaIbHO OPMEHTHPOBAHHOE CO/IePKAHME 20
BT. 4..

TeopeTuyeckoe o0ydeHue 12
MPAKTUYECKHUE 3aHATHS 8
Kouncyabranumn 2
JAnddepennupoBaHHbIi 3a4eT

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

BUOJIOI'UsA
Kox 1Mm4HOCTHBIX
O0bem Kon Kon pe3yJIbTaToB
HaumeHoBaHue Conep:xanue yuye0HOro marepuasa u Gopmsl B 00pa30BaTEeILHOIO | 00Pa30BaATEJIHLHOIO peanuzanuu
pa3aesioB U TeM OPraHu3anyu AesATeJbHOCTH 00y4aloIuxXcs yacax pe3yJbTara pe3yJabTara NPOrpaMmbl
o1rocC Coo orocC C1io BOCIIUTAHMSI/HATIPABJICHUS
BOCIIUTAHUS.
Paznea 1. Burosiorusi Kak KOMILUIEKC HAYK 0 ;KHBOM MHpe 10
Conep:kanue y4eOHOI0 MaTepuaJia 6 OK 02, OK 04, OK JIPBP 10.1
1 | Buosiorus Kak KOMIUIEKCHAs HayKa 2 1IP6 04, I1py 02 07,
CoBpeMeHHbIE HApPaBICHUS B OMOJIOTHH. MP 01
CBsi3p OMOJIOTHH C IPYTHMHU HAYKaMHU
2 | llenu u 3agaun 6nosorun. [Ipu3HaKku KUBBIX 2 1IP6 01, I1py 01 OK 02, OK 04, OK JIPBP 10.1
OpraHM3MOB. YPOBHH OpPraHU3alUy )KU3HU. MP 01 07
3 | I'unote3bl U TEOpHHU, UX POJIb B IIp601; Ilpy 02 OK 02, OK 04, OK JIPBP 10.1
(GbopMHpPOBaHUN COBPEMEHHON 2 JIMP 04 07
€CTeCTBEHHOHAYYHOH KapTHHBI MUpa
I[MIpakTuyeckue 3aHATHSA 4 I1P6 04,ITpy 02, JIP | OK 02, OK 04, OK
IIpakTnueckoe 3ansaTue Ne 1.lMcnons3oBanue 13, IIP6 ,01,JIP 05, | 07,
Pa3IUYHBIX METOAOB IPU U3yUYECHUN JP 07, JIP 09,MP /IPBP 10.1
OMOJIOTrMYECKUX OOBEKTOB. 01, MP 02, MP 03,
IIpakTnueckoe 3ansaTue Ne 2. Texnuka 2 MP 04, MP 08,
MHUKPOCKOIMPOBAHUSI.
Pazpnea 2. CTpyKTypHBIC U QYHKUHMOHAIbHbIE OCHOBbI 24
JKH3HH
Coaep:xaHue y4eOHOro MaTepuaJia 10 MP 03, MP 01, OK 02, OK 04, JIPBP 10.1
1 | MonekynsipHble OCHOBBI KU3HHU. 2 MP 04, MP 09Mpy OK 07

HeopraHquCKHe B€OICCTBA, MX 3HAYCHHC.

02, Ipy 03, JIP 09

13




Koa JHYHOCTHBIX

Oo0bem Kon Kon pe3yJbTAaTOB
HaumenoBanue Coaep:xkanue yueOHOro Mmatepuaia u Gopmsl B 00pa30BaTeILHOIO | 00Pa30BaTEILHOIO peanu3zanuu
pa3aesioB U TeM OPraHu3alNU AeATeJbLHOCTH 00y4arouuxcs yacax pe3yJbTara pe3yJibTaTa NPOrpaMMmblI
o1rocC COO @1'OC CIIO BOCHIUTAHNSI/HATIPABJICHUS
BOCIIUTAHMUS.
2 | Opranuueckue BemecTBa (yrieBOIbl, IIpy 02, I1py 03, OK 02, OK 04, JIPBP 10.1
JIUTIUIBI, OCITKH, HYKJICMHOBBIC KHCJIOTHI, JIP 07, JIP 09, MP OK 07
AT®) n ux 3HaueHue. buononumepsl. 2 02, MP 04, MP 09
Jpyrue oprannyeckue BeulecTBa KIETKHU.
Hano TexHOMOTMY B OMOJIOTHH.
3 | HuTomorus, MeToabl uTonorun. Poib JIP 07,JIP 09, I1P6 OK 02, OK 04, JIPBP 10.1
KJIETOYHOU TEOPHUH B CTAHOBJICHUH 02, I1P6 03, IIpy OK 07
COBPEMEHHOU €CTECTBEHHOHAYYHON KapTHUHBI 2 02,1lpy 03
mupa. KiieTkn mpokapuor u 3yKapuor.
OCHOBHBIE YaCTH U OPTaHOUIBI KJIETKH, UX
(GYHKIIH.
4 | Bupycsl — HekiieTouHasi hopMa KH3HHU, 2 JIP 07, JIP 09, MP OK 02, OK 04, JIPBP 10.1
Mepbl TPOPUITAKTUKN BUPYCHBIX 01, MP 02, MP 04 OK 07
3a00JIeBaHU.
IIpojdeccrnonaIbHO OPHEHTHUPOBAHHDbIE 5
3aaHus
5 | dKusuenearenbHocTs KieTkd. I[lmactrnyeckuii MP 01, MP 04, MP OK 02, OK 04 JIPBP 10.1
o0OmeH. PoTocuHTE3, 03, JIP 05, JIP 11, IIK 2.2
XeMOcHHTe3. buocuures Oenka. JIP 09, JIP 08, IIpy
OHepreTuyeckuii oOMeH. XpaHEHHUe, 01,
nepegava u
peani3anus HacIeICTBEHHOW HH()OPMAIIUH B 2

KJjeTke. I'eHeTmueckuit koa. I'eH,

reHoM. ['enomuka. BinsiHue HapKOT€HHBIX
BEILECTB Ha IMpoliecchl B KieTke. KineTouHbrit
UK uHTepdasza u neneHne. MuTo3 u
MeMo03, UX 3HaUCHHE.

CoMaTHYECKHE U MOJI0BBIE KIETKH
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Koa JHYHOCTHBIX

Oo0bem Kon Kon pe3yJbTAaTOB
HaumenoBanue Conep:xanue yuedOHOro MaTepuasia u (popMsbl B 0o0pa3oBaTeIbHOTO | 00pa30BaTEJLHOIO peau3anuu
pa3aesioB U TeM OPraHu3alNU AeATeJbLHOCTH 00y4arouuxcs yacax pe3yJbTara pe3yJibTaTa NPOrpaMMmblI
o1rocC COO @1'OC CIIO BOCHIUTAHNSI/HATIPABJICHUS
BOCIIUTAHMUS.
IIpakTHYeckue 3aHATHA 12 MP 01,MP 03, OK 02, OK 04, JIP BP 10.1
MP 04, I1py 04, OK 07
Ilpy 02
JIP 07
IpakTuyeckoe 3ansitue Ne 3. Mzydenue KieTok 2 JMP 01, MP 02, OK 02, OK 04, JIPBP 10.1
pacTeHUH U KUBOTHBIX HAa TOTOBBIX MP 03, MP 04, OK 07
MHUKpOIIpernaparax. 11P6 03
IIpakTnueckoe 3ansaTue Ne 4. CpaBHeHue 4 I1P6 04,, I1P6 03, OK 02, OK 04, JIPBP 10.1
CTPOCHUS KJIETOK PACTEHHUH U KUBOTHBIX IIpy 01, IIpy 02 OK 07
IIpakTnueckoe 3ansaTue Ne 5. M3yuenue craauit 2 Lipy 04, 11P6 03, OK 02, OK 04, JIPBP 10.1
MHUTO3a Ha FOTOBBIX MUKpOIIpenapaTax JIP 05 OK 07
IpakTuuyeckoe 3ansitue Ne 6. Mzyuenue craanii 2 1IP6 04, Ilpy 04, OK 02. OK 04 JIPBP 10.1
Mel03a Ha TOTOBBIX MUKpOIpenaparax JIPO 5
IIpodeccuoHa/IbHO OPHEHTHPOBAHHBIE
3aJaHus
JlabopaTopnas padora Ne 1. OOHapyxeHue 4 1IP6 03, I1P6 04, OK 02, OK 04 JIP BP 10.1
YTJIEBOJIOB M OEJIKOB C MOMOIIBI0 KaYEeCTBEHHBIX IIpy 04, JIP 05, JIP IIK 2.2
peakiuit 09, JIP 13, MP 03
Paznen 3. Opranusm
Conep:kaHue y4eOHOIr0o MaTepuaJia 7
1 | OcoOeHHOCTH OJHOKIETOYHEIX, 2 JIP 11, JIP 08, IIP6 | OK 07, OK 04 JIPBP 10.1
KOJIOHHAJIBbHBIX ¥ MHOTOKJIETOYHBIX 01, 7I1P6 02, I[1P6
OPraHU3MOB 05,1Ipy 01, MP 03
2 | B3aumocBs3b TKaHEH, OPraHOB, CUCTEM 2 JIP 08, JIP 11, I[IP6 | OK 4, OK 07

OpraHoOB KaK OCHOBa EJIOCTHOCTHU
OopraHu3ma. OcHOBHBIC IMPOLECCHhI,

01, I1P6 02, I[IPo
05, I1IPo6 6, I1py
01,MP 03
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Koa JHYHOCTHBIX

Oo0bem Kon Kon pe3yJbTAaTOB
HaumenoBanue Coaep:xkanue yueOHOro Mmatepuaia u Gopmsl B 00pa30BaTeILHOIO | 00Pa30BaTEILHOIO peain3anuu
pa3aesioB U TeM OPraHu3alNU AeATeJbLHOCTH 00y4arouuxcs yacax pe3yJbTara pe3yJibTaTa NPOrpaMMmblI
o1rocC COO @1'OC CIIO BOCHIUTAHNSI/HATIPABJICHUS
BOCIIUTAHMUS.
npoucxosmue B opranusme. Ilognepxanue
rOMEeO0CTa3a, IPUHIUI 0OpaTHOM CBSI3H.
3 | PaamMHOXeHHMe opranu3MoB. Busl 3
OILIOIOTBOPEHUS Y KUBOTHBIX.
IIpakTHYecKHe 3aHATHS 18
IIpakTuyeckoe 3anaTue Ne 7. Pemenne 2 1IP6 04, I1P6 05, OK 02, OK 04 JIPBP 10.1
3JI€MEHTApHBIX 3324 10 MOJIEKYJISIPHOU 1lpy 01,11py 04
OHMOJIOTHH
IIpakTuyeckoe 3ansaTue Ne 8. BrisiBienue 2 Llpy 04, I1P6 04,
MIPU3HAKOB CXOJICTBA 3apOBIIIEH YeIOBeKa 1 1IP6 05,11Ipy 01 OK 02, OK 04 JIPBP 10.1
JIPYTUX TTO3BOHOYHBIX JKUBOTHBIX KaK ,
JI0Ka3aTeIbCTBO UX POJCTBA
Pa3nea 4. Teopus dBoTIOLIUH
Coaep:xaHue y4eOHOro MaTepuaJia 8
1 | Hayunsie B3rmsiast K. Jluanes u XK.b. 2 MP 04, MP 03, OK 02 JIPBP 10.1
Jlamapka MP 01
2 | OBomonnonHas Teopus Y. JlapBuna 2
3 | CBuueTenbCTBA YBOIIOIUH KUBOW IPUPOIBI 2
4 | Pa3sBuTHE NIPEACTABICHUI O BULIE 2 MP 04, IIP6 02,
1IP6 05, Ilpy 01
Paspea S. Pa3BuTHe :xu3HM Ha 3emiie 8
Copep:xanue yueOHOro MaTepuaJia 4 IIpy 01,11py 02, OK 02 JIPBP 10.1
1 | T'unoTe3bl MPOUCXOXKIEHUS KU3HHU Ha 2 IIpy 04, I1P6 02,

3emiie. OCHOBHBIE dTambl ABOJIIOIUU
OpraHMYECcKOro MUpa Ha 3emJie.

MP 01, MP 02, MP
03, MP 04
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Koa JHYHOCTHBIX

Oo0bem Kon Kon pe3yJbTAaTOB
HaumenoBanue Conep:xanue yuedOHOro MaTepuasia u (popMsbl B 0o0pa3oBaTeIbHOTO | 00pa30BaTEJLHOIO peain3anuu
pa3aesioB U TeM OPraHu3alNU AeATeJbLHOCTH 00y4arouuxcs yacax pe3yJbTara pe3yJibTaTa NPOrpaMMmblI
o1rocC COO @1'OC CIIO BOCHIUTAHNSI/HATIPABJICHUS
BOCIIUTAHMUS.
2 | CoBpeMeHHBIC TPEICTABICHUS O 1IP6 02, I1IP6 03, JIPBP 10.1
MIPOUCXOXKICHUU YEJIOBEKA. DBOJIOLMS 1IP6 05, I1py 01, OK 02. OK 04
4ejioBeKa (aHTpororeHes). J[Bmxyiue 2 Lpy 0211py 03
CWJIBI aHTpoOIlOreHe3a. Pacwl uenmoBeka, WX
IPOMCXOXKACHUE B SAMHCTBO.
Pa3nea 6. Opranu3msl 4 OKpPY:KaAOIIAs cpeaa 16
IIpodeccnoHaJILHO OPHEHTHPOBAHHbBIE 10 Lipy 05, Ilpy 0311py OK 02, OK 07
3ajaHus 05, Ilpy 04, IIpy 01, 1IK 2.2
1 | IIpucnioco6ieHnst OpraHU3MOB K JICHCTBHIO 5 Lpy 02, JIP 09, JIP
sKoJorHuecKkux (hakropos. buoreonenos. 08, IIP6 02, IIP6 JIPBP 10.1,
Okocucrema. Pa3zHoobpasue s3kocucTeM. 05, MP 01, MP 03,
B3anMOOTHOLIEHHS TOYJIALMI pa3HbIX MP 04, MP 09, JIP
BUJIOB B dKocucTteme. KpyroBopot BewecTs u 05, JIP 14
MIOTOK SHEPTHH B
HKOCUCTEME. Y CTOMUUBOCTh U JAUHAMHUKA
skocucTeM. llocrmeacTBust BIMSHUS
JeSITeIbHOCTH YeJIOBEKa Ha SKOCUCTEMBI.
Coxpanenue 6uopazHooOpa3usi Kak OCHOBa
YCTOMYMBOCTH 3KOCUCTEMBI.
2 | Ctpykrypa Ouocdepbl. 3aKOHOMEPHOCTH
CYLIECTBOBaHMs OHOC]EpHI.
KpyroBoports! BemiecTB B 6rocgepe.
['moGanbHble aHTPONOTeHHbIE M3MEHEHUs B
5
o6uocdepe. [Ipobdaembr
YCTOMUYUBOTO Pa3BUTHA.
[TepcnieKTHBBI pa3BUTHST OMOTIOTHIECKUX
HayK.
IIpakTHYeckHe 3aHATHA: 6 IIpy 02,11py 01,11py OK 04, OK 02, JIPBP 10.1
03, Ilpy 04, Ilpy OK7

17




Koa JHYHOCTHBIX

Oo0bem Kon Kon pe3yJbTAaTOB
HaumenoBanue Coaeprxanue yueOHOro Mmarepuana u Gopmsl B 00pa30BaTeJIbHOIO | 00Pa30BaTEJIbLHOIO peau3anuu
pa3iesioB U TeM OPraHU3alHu AeATeJbHOCTH 00y4alomuXcs yacax pe3yJbTara pe3yJibTarTa NPOrpaMMblI
o1rocC COO @1'OC CIIO BOCHIUTAHNSI/HATIPABJICHUS
BOCIIUTAHHS.
JudpepeHupoBaHHbIN 3a4eT
Bcero: 72
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4. YCJIOBUSA PEAJINBALIUU ITPOT'PAMMBI YYHEBHOT' O IPE/IMETA

TpeGoBanus K MUHUMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecIedeHNI0
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:

=

N

— TIK;
— MyJbTUMEINUA IPOCKTOP, IKPaH.

NudopmanuonHoe odecriedeHue 00y4eHus1

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.

Jns ctyneHTos

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

Nonuesa A.FO. buonorus. Bech mkoabHBIN Kype B cxemax U Tabnumax. — M., 2020

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

MamontoB C. T'., 3axapoB B. b., Ko3noa T. A. buosorusi: yueOHUK Isl CTY/I.
VYupexxnenuit Beicil. oopasoBanus (OakamaBpuar). — M., 2021.

JlonoJtHMTEe NIbHBIE HCTOYHUKHU
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Jlnsa nmpenonasarenen

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne273-d3 «OO6 obpazoBanuu B Poccuiickoii
Oenepanuny. [Ipukaz Munoopnayku Poccuu ot 17.05.2012 Ne 413 «O06 yTBepxKACHUN
beneparbHOro rocy1apCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CpeIHEro (TIOJHOTO)
o01ero oOpa3oBaHUs.

2. [Ipuka3z Muno6pnayku Poccuu ot 29.12.2014 No 1645 «O BHeceHUU U3MEHEHUN
B Ilpukaz MuHnucrepctBa oOpazoBaHusi W Hayku Poccuiickoit denepanuu oT
17.05.2012 Ne 413 “O06 yrtBepxkaeHUH (GeEAepalbHOTO TOCYJapCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHAAPTA CPEHEro (IMOJHOT0) 00IIEeTro 00pa3oBaHUS ».

3. [Tucemo JlemapramMeHTa TOCYJAapCTBEHHON TOJUTHKH B cdepe MOATOTOBKU
pabounx kampoB u J[[IO MwunoOpnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHauu MO OpraHU3allMU TOJY4YEHHUS CpeaHero oOmiero oOpa3oBaHHS B
Mpejesiax OCBOEHHS 00pa3oBaTENIbHBIX MPOrpPaMM CpPEIHEro MNpOQPEeCCHOHATBHOTO
oOpa3zoBaHMsi Ha 0a3e OCHOBHOIrO oOlIero oOpa3oBaHHsS C Y4YE€TOM TpeOOBaHUI
(enepabHbIX TOCYJApCTBEHHBIX O00pAa30BaTENbHBIX CTAaHAAPTOB MW IOIy4aeMOM
MpoQeCcCuu WK CIEUUATBHOCTH CPETHETO MPOPECCUOHATIBHOTO 00pa30BaHU.

s ctyneHToB
1. Hukutunckas T.B. buonorus: kapmanssiii cripaBounuk. — 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. Cyxopyxkosa JI. H., Kyumenko B. C., iBanoBa T. B. buosnorus (6a30Bblil ypOBEHB).
10—11 xnacc. — M., 2020

Ilepeyens UHTEpHET-pecypcoB
www.sbio.info (Bcsi Ouonorus. CoBpemeHHass Ouojorusi, CTaTbU, HOBOCTH,

OoubnmoTeKa).
www.window.edu.ru (EnuHoe OKHO J1ocTyma K o0Opa3oBarelibHBIM pecypcam
HuTepHera mo Ouosorum).

www.5Sballov.ru/test (Tect nisi aOUTYpUEHTOB TIO BCEMY MIKOJIBHOMY KypCy

OuoJ0TUN).
www.vspu.ac.ru/deold/bio/bio.htm  (TenekOMMyHHKAlIUOHHbIE BUKTOPUHBI IO

OMOJIOTHHM — DKOJIOTHH Ha cepBepe BoOpoHEKCKOTO YHUBEPCUTETA).

www.biology.ru (buonorus B OTkpbiToM Kosuiemke. CailT COAEP>KUT AIIEKTPOHHBIHN
y4eOHUK 1o 6uonoruu, On-line TecTsl).
www.informika.ru (OneKkTpoHHBIN y4eOHUK, OOJIBIION CIICOK HHTEPHET-PECYPCOB).

www.nrc.edu.ru (bruonornyeckas kaptuaa mupa. Paznen KoMIbl0TepHOTO YUeOHUKA,

pa3paboTaHHOr0 B MOCKOBCKOM TrOCyapCTBEHHOM OTKPBITOM YHHUBEPCHUTETE).
www.informika.ru (OnekTpoHHBINA y4eOHHUK, OOJIBIION CIMCOK HHTEPHET-PECYPCOB).

www.nrc.edu.ru (buonornyeckast kaptuHa mupa. Pas3nen KoMnbroTepHOro yueOHuUKa,
pa3paboTaHHOrO B MOCKOBCKOM TOCYAapCTBEHHOM OTKPBHITOM YHUBEPCUTETE).

www.nature.ok.ru (Penmkue wu wucuesaronue SKMBOTHbIE Poccuum — MPOEKT
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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/
http://www.nrc.edu.ru/
http://www.nature.ok.ru/

Okonoruueckoro nentpa MI'Y um. M. B. JlomoHOCOBA).

www.kozlenkoa.narod.ru (st Tex, KTO y4uTcs caM M YYHUT JPYTHUX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XUMHH, APYTUM TIPEIMETaM).

www.schoolcity.by (bruonorus B Bonpocax u oTBeTax).

www.bril2002.narod.ru (buosorust myst mkonsHUKOB. Kparkas, KOMITakTHas, HO
J0CTaTOYHO ToApoOHas mHpopManws mo pazaenam: «OOmas ouonorus», «boraHukay,

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

HanMenoBanue o0pa3oBaTe/ibHbIX
pesyiabtaToB ®I'OC COO
(mpeaMeTHbIe pe3yiabTathl — I1P)

MeToabl OIEHKH

ITP6 01chopMupOBaHHOCTD MPEICTABICHHUH O
OMOJIOTMHU KaK 4aCTH MUPOBOM KyJbTYphl U
MecTe OMOJIOTUU B COBPEMEHHOM
LUBWIN3ALUH, CLI0CO0aX ONUCAHUS ABJICHUN
peaJbHOr0 MHpa Ha OMOJIOTHYECKOM S3BIKE;

- BBIIIOJIHEHUE IPAKTUYECKUX paboT.
-[IOJITOTOBKA COOOIICHUI
-TeCTHPOBAHUE

HOATOTOBKA MpPEe3eHTaIHHA

-peleHue 3a1a4y

IT1P6 02 chopMupOBaHHOCTH IIPEACTABICHHUH O
OMOJIOTUYECKHX MOHITHUSX KaK BOKHEHIIINX
OHMOJIOTMYECKUX MOJEIISIX, TIO3BOJISIFOIIIUX
OTHMCHIBAThH M M3y4YaTh Pa3HBIE MPOIIECCHI U
SIBJICHHSI,

- BBINIOJITHEHHUE MPAKTHICCKUX PadOT
-TeCTUPOBAHUE

- MOATOTOBKA MPE3CHTAINI
-[IOATOTOBKA COOOIIICHUI
-MOJICIMPOBAHHE IKOCUCTEM
-COCTaBJICHUE Ta0IUI]

I1P6 03 BiraneHre MEeTOAaMHU JOKA3aTEILCTB U
AJITOPUTMOB PEILICHUS, YMEHUE UX MPUMCHSITh,
MIPOBOAMTH OKA3aTENIbHbIE PACCYKIACHUS B
X0JI€ PEIICHUS 3a]1a4;

- BBIMIOJIHEHUE NTPAKTHUECKUX PadoT;
- YCTHBIH OIpOC;

- TECTUPOBAHUE.

[TogroroBka npe3eHTanuin

I1P6 04 BnaneHue cCTaHIAPTHBIMU IIPUEMAMU
pelieHns OMOJOTNYECKUX YPaBHEHUH;
MCII0JIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX
nporpamMmm, B TOM 4YUCJIC IJIA ITIOMCKA IyTH
pELICHNS U WUIIOCTPALUU PEILICHUS
YPaBHEHUH;

- BBINOJTHEHUE MTPAKTUYECKUX PaOOTHI,
- YCTHBIH OIIpOC;

- TECTUPOBaHUE

-IIOJIFOTOBKA COOOIICHUI

-perieHue 3aaaq

ITP6 05 chopMHpOBaHHOCTH MPEACTABICHUI
00 OCHOBHBIX MOHSTHUSX, UJIEAX U METO/IaX

- BBITMIOJIHEHUE NPAKTHUECKUX PaOOTHI;
- YCTHBIH OIpOC;

OMOJIOTHYECKOTr0 aHAJIN3a; - TECTUPOBAHHUE.
ITP6 06 Bi1ageHne OCHOBHBIMU MOHATUSIMH O - YCTHBIH OIpOC;
OMOJIOTHYECKUX CBOMCTBAX; - TECTUPOBAHUE;

c(OpMHUPOBAHHOCTh YMEHUS PACIIO3HABAThH
XUMHUYECKHX (UTYp Ha YepTekax, MOJENAX U B
peaIbHOM MHpE; TPUMEHEHNE U3YUEHHBIX
CBOWCTB XUMHUUYECKUX (puUryp u popmyn s
pelIeHus 3a/1ay;

- BBIIIOJIHCHHUEC MMPAKTHYCCKUX pa60T
-IIOJATOTOBKa COO6H_ICHI/II>’I

-pCIICHHUE 3a1a4

-IIOJATOTOBKa npeseHTauHﬁ;

IIP6 07 chopMUpOBaHHOCTH IPEICTABICHUM O
mpoleccax u SBJICHUSIX, HMEIOIIHNX
OMOJIOTHYECKHH XapaKTep, CTATUCTHICCKIX
3aKOHOMEPHOCTSIX B PEAIbHOM MHpE,
OCHOBHBIX ITOHATHUAX BHeMeHTapHOﬁ
OHOJIOTHH,

- BBIIIOJIHEHUE MPAKTUYECKUX padoT;
- YCTHBIH OIIpOC;

- TECTUPOBAHHE.

-[IOATOTOBKA OTYETOB

-OTBETHI HA KOHTPOJBbHBIC BOITPOCHI

I1P6 08 BitageHuEe HaBBIKAMU MCIIOJIb30BAHUS
TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM MPHU
pEIICHUH 3a]1a4;

- BBINIOJIHEHUE MPAKTUYECKUX padoT;
-IIOATOTOBKA COOOIIEHU I

-pemeHne 3aga4d

-COCTaBJICHHE CXEM CKpPELIMBAaHUs OPTaHU3MOB
-BBINIOJIHEHUE JTA0OpaTOPHBIX paboT
-3a4eTHbBIE pabOThI
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HanMenoBaHue 00pa3oBaTe/bHbBIX
pesyabTaToB ®I'OC COO
(npeamertHsble pe3yabrarhbl — [1P)

MeToabl OLIeHKH

ITPy01chopMupoOBaHHOCTD NMPEACTABICHUHN O
HEOOXOAMMOCTH JI0KA3aTEIbCTB IPU
000CHOBaHHUU OMOJOTUYECKUX YTBEPKACHUN U
poJu OUOJIOTHH B IIPOBEICHUH IS YKTHBHBIX
pacCyXJICHUI;

- BBINIOJIHEHUE TIPAKTHYECKUX padoT
- YCTHBIH OIIpOC;

- TECTUPOBAHUE.

-IIOATOTOBKA COOOIEHUI

ITPy02 chopMupoBaHHOCTH MOHATUITHOTO
afrmapara o OCHOBHBIM pa3zjiesiaM Kypca
OuoJIOTNy; 3HAaHUK OCHOBHBIX (OPMYIT U
YMEHHUS UX IPUMEHSTh; YMEHUE HAXOUTh
HECTaHJapTHBIE CIIOCOOBI pEeLIeHNs 3a/ay;

- BBITIOJIHEHUE TIPAKTUYECKUX padoT;

- YCTHBIN onpoc;

- TECTUPOBAHHUE.

-IPOBEICHNE aHAJIN3a U OLICHKU Pa3JIMYHbIX
TUIIOTE3

ITPy03 chopMUpOBaHHOCTh YMEHUI
MOJICJIUPOBATH PEAIbHBIC CUTYAIIUH,
MCCJIEIOBATh MOCTPOCHHBIE MOJIEINH,
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJIbTaT;

- YCTHBIM OIpoc;

- TECTUPOBAHUE;

- BBIMIOJIHEHHUE NTPAKTHYECKUX PaboT
-TIOJIrOTOBKA pedepaToB

-OTBEThl Ha KOHTPOJIbHBIE BOIIPOCHI,

ITPy04 chopMupOBaHHOCTH NPEACTABICHUI
00 OCHOBHBIX HOHATHIX OMOJIOTHYECKOTO
aHaJIM3a U UX CBOWCTBAX, BJIJICHUE YMEHUEM
XapaKTepu30BaTh MoBeeHNE QYyHKIHH,
MCII0JIb30BaHUE TIOJYyUYEHHBIX 3HAHUH JU1s
OIKCAHMsI U aHAJIM3a peallbHbIX 3aBUCUMOCTEH;

-BBIIIOJIHEHNE IPAKTUYECKUX padboT

- YCTHBIMN OIpoc;

- TECTUPOBAHHUE.

-IIPOBEICHUE aHAJIN3a U OLICHKU aHTPOIIOI'€HHBIX
WU3MEHEHUHN B DKOCUCTEMAX

ITPy0S BnaseHne yMEHUSIMH COCTABIICHUS
OMOJIOrMYECKUX MOJETIeH MO YCIOBUIO 3aJauu

- YCTHBIH OIpOC;
- TECTUPOBAHHUE.
-peuieHue 3a1a4
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IIpunoxenue 2

Cunxponusanus odpaszoareabHbIX pe3yabTaToB PI'OC COO n ®1'0C CI1O

HaumenoBanue OK, IIK
corjacuo ®I'OC CIIO

HaumeHoBaHUe THYHOCTHBIX
pe3yabtatos (JIP)
corsiacio ®IoC COO

HaumeHnoBanue
MeTtanpeametTHbix (MP)
pe3yJibTaToB
coraacio PI'oC COO

OK 02. OcymiecTBasiTh
MIOUCK, aHAJIN3 U
UHTEPIPETAIIIO
uHpopManuu, He0OXOMMO
JUISL BHITIOJTHEHUS 3a7a4
npodeccHnoHATEHOM
NeSITEIbHOCTH.

JIPS cdhopMHpPOBAaHHOCTL OCHOB
CaMOpPAa3BUTUS U CAMOBOCIIUTAHUS
B COOTBETCTBUU c
00111e4YeI0BEUECKUMU
LEHHOCTSIMU u uaeanamu
IPa)xTaHCKOTO o01miecTBa;
TOTOBHOCTh M  CIIOCOOHOCTH K
CaMOCTOATENIBHON, TBOPYECKOM M
OTBETCTBEHHOM JEATEIbHOCTH;
JIP7 HaBBIKM COTpYJHUYECTBA CO
CBEPCTHUKAMHU, I€TbMH MJIAJIIETO
BO3pacTa, B3POCIBIMHU B
o0pasoBaTesbHON, OOIIECTBEHHO
TIOJIE3HOM, y4eOHO-
HCCIIEN0BATENBCKOM, MPOEKTHOU U
JIPYTUX BUOAX IEATEIbHOCTH;
JIP8 HpaBCTBEHHOE CO3HAHHUE U
MOBEJICHUE HAa OCHOBE YCBOCHHS
0011e4eI0BeYeCKUX [IEHHOCTEH
JIP9 roToBHOCTB U CITIOCOOHOCTH K

o0pa3oBaHUIO, B TOM YHUCIE
caM000pa30BaHMIO, Ha
POTSKEHUH BCei KHU3HH;
CO3HATENbHOE  OTHOIIEHHE K
HENpepbIBHOMY 00pa30BaHMIO KaK
YCIIOBUIO YCIEIIHON
npodeccuoHaIbHON u

OOIIECTBEHHOH JEeITCILHOCTH;
JIP 11 mpussTHE M peanu3aLuio
LEHHOCTEMN 3J10pOBOTO u
Oe3omacHoro  obpa3za  KM3HH,
noTpebHOCTH B (pusmueckoM
CaMOCOBEPILIEHCTBOBAHUH,

3aHATUAX CIIOPTHBHO-
03JI0POBUTEIIBHOMN
JIESITSIIBHOCTBIO, HETIPUSTHE
BPEIHBIX TPHUBBIYCK: KypEHUS,
ynoTpeOaeHus AJIKOTOJIA,
HApKOTHKOB.

JIP13 oco3HaHHbII BEIOOD
Oymayuieit nmpodeccun u
BO3MOKHOCTEHN peanu3anuu
COOCTBEHHBIX JKU3HEHHBIX

MP1 ymeHHe CaMOCTOATEIIBHO
ONPENIEIATh LETU AeATEIbHOCTH U
COCTaBJIATh IUIAHBI JESTEbHOCTH;
CaMOCTOSITEJIbHO ~ OCYILECTBIISATD,

KOHTPOJIMPOBATH u
KOPPEKTHPOBATh  JIEATEIBLHOCTD;
HCIIOJIB30BaTh BCE BO3MOKHBIE
pecypchl JUTS JIOCTHIKEHMS
[TOCTaBJIEHHBIX Leen u
pea3anuu IIJIAHOB
JIEATENHHOCTH; BBIOMpATh
YCIICIIHBIC CTpaTeruu B
Pa3JINYHBIX CUTYAIHSIX;

MP3 BJIaJICHUE HaBBIKAMH
[103HABaTEJILHOM, y4eOHO-
UCCIIEI0BATENIBCKOW U IIPOEKTHOU
JIEATENHHOCTH, HaBBIKAMH
pasperieHus pooem;
CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIILHOMY MTOHCKY

METO/IOB PEIICHUS MPAKTUUYECKUX
3a7a4, TPUMEHEHUIO Pa3IUYHbIX
METOJIOB ITIO3HAHMS,

MP4 roTOBHOCTH U CITOCOOHOCTE K
CaMOCTOSTEILHOMN
nH(}OPMALIMOHHO-
IMO3HABATEIIPHON  ACATCILHOCTH,
BJIAJICHUE HAaBBIKAMH TOJIYYEHHUS
HeoOXoaumoi uHpopManuu U3
CJIOBaped pasHbIX THUIIOB, YMEHHE
OPUEHTHUPOBATHCA B PA3IUYHBIX
HCTOYHHKAX uHdopmaIuu,
KPUTUYECKU OLICHUBATh H
WHTEPIPETUPOBATH HHPOPMAIIHIO,
MOIYy4YaeMyl0 U3  Pa3IMYHbIX
HCTOYHUKOB;

MP9 BnageHne HaBLIKAMA
MO03HABaTENbHOMN pedIeKcuu Kak
OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTEILHBIX
MPOLIECCOB, UX PE3YJILTATOB U
OCHOBaHUH, T'PAaHULL CBOETO
3HAHUS ¥ HE3HAHMS, HOBBIX

24




HaumenoBanue OK, IIK
coraacuo ®IoC CI10

HaunmeHnoBaHnue JUYHOCTHBIX
pe3yabtatos (JIP)
corjiacao ®I'OC COO

HaumenoBanue
Metanpeametnbix (MP)
pe3yJabTaToB
coraacuo ®I'OC COO

MJIAHOB; OTHOLIEHUE K
npodeccuoHanbHOM
JIeATEILHOCTH KaK BO3MOXKHOCTHU
y4acTus B PELLICHUU JINYHBIX,
OOIICCTBCHHEIX,
roCy/1apCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX POOJIEM
JIP 14 c(hopMUPOBAHHOCTH
9KOJIOTUYECKOTO MBIIICHHUS,
MOHUMAaHUS BIUSHUS
COIMAIbHO-3KOHOMUYECKHUX
MIPOLIECCOB HA COCTOSTHUE
MPUPOAHON U COLIMATIBHOM CPENbI;
MPUOOPETEHUE OMBITA HKOJIOTO-
HaIPaBJICHHOM JIESITEIILHOCTH;

MO3HABATCJIbHBIX 3a/1a4 U CPCACTB
HUX JOCTHIXCHHUA

OK 04. PaGoTats B
KOJIJIEKTUBE M KOMaH/IE,

3¢ pexTUBHO
B3aHMMOJICHCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM,
KJIMECHTaAMH.

JIP7 HaBBIKM COTPYIHHUYECTBA CO
CBEpPCTHUKAMH, JIETbMH
MJIAJIIIEr0 BO3pacTa, B3pOCIbIMU
B 00pa30BaTEIIbHOM,
00IIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIEN0BATENBCKOU, IPOEKTHON U
JPYTUX BUAAX JEATEIbHOCTH;

MP2  yMeHHEe  NPOAYKTHBHO
o01iaThCs U B3aUMO/IEHCTBOBAThH B
npouecce COBMECTHOH
JeSATEIbHOCTH, YUUTHIBATh
NO3ULUM  JPYI'MX YYaCTHHKOB
JeSTeTbHOCTH, 3¢ deKTUBHO

pazpemiaTb KOHQIUKTHL;

OKO07 conelicTBOBaThH
COXPaHEHUIO OKpYKaroLIel
cpenbl, pecypcocOepeKeHuIo,
3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYAIHBIX CUTYyAITHSIX

JIP8 HpaBCTBEHHOE CO3HAHHUE U
IIOBEJICHUE HA OCHOBE YCBOCHMS
00111e4eIOBEYECKUX IEHHOCTEN

MP1ymMeHue caMOCTOSTENBHO
ONPEIEIATh UEIH IEATEIHOCTH U
COCTABJIATH IUIAHBI ACATEIBHOCTH;
CaMOCTOSITEIIBHO OCYILECTBIIATD,
KOHTPOJIUPOBATh U
KOPPEKTUPOBATh ACATEIBHOCTB;
UCIIOJIB30BaTh BCE BO3MOKHBIE
pecypcehl i JOCTHKEHUS
IIOCTABJICHHBIX LEIEH U
pean3anyy IIaHOB
JesITeIbHOCTH; BEIOUPATH
yYCIEUIHbIE CTPATETHH B
Pa3JIMYHBIX CUTYaALUAX

MK 2.2.

KoHnTponupoBaTh kauecTBO
CBIPbs, TOITYYaEMBbIX
IIPOIYKTOB.

JIP 14 copmupoBaHHOCTH
JKOJIOTUYECKOTO MBIIILICHHUS],
MMOHUMAaHUA BIUSHUS
COLIMAIbHO-DKOHOMUYECKHUX
IIPOLIECCOB Ha COCTOSIHHE
MPUPOIAHON U COLIMATIBHOM CpPENbI;
PUOOpPETEHUE OIMbITa SKOJIOIr0-
HaIIPABJIEHHOM JAEATEIBHOCTH

MP3 Biagenne HaBLIKAMUA
MO3HABATENbHOM, Y4eOHO-
HCCIIEIOBATENBCKOW U MPOEKTHOM
NEATENILHOCTH, HaBBIKAMH
paspenieHus mpooem;
CIIOCOOHOCTEH Y TOTOBHOCTH K
CaMOCTOSITEIIEHOMY TTOUCKY
METOJIOB PEIICHUS PAKTUICCKUX
3aJ1a4, MPUMCHECHHIO Pa3TUIHBIX
METOJIOB ITO3HAHHUS;
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Ipunoxenne 3

IIpeemcTBeHHOCTH 00pa3oBare/bHbIX pe3yabTaToB PI'OC COO (mpeaMeTHBIX)

oOpa3oBartenbHbIMU pe3yabTatamu PI'OC CIIO

(npodeccroHaIbHO-OPUEHTHPOBAHHAS B3aUMOCBA3b 00111€00pa30BaTEeIbHOTO
peIMeTa CO CIEUATbHOCTHIO)

HaunmenoBanmue HanmenoBanue HaumeHnoBanmue HaumenoBanmue
o0menpogeccuOHAIBHBIX npo¢eccHOHATbHBIX npeaMeTHbIX pa3naesioB/TeM u
AMCIUIINH € moayJeit (MIK) ¢ pe3yJbTaToB padoueit
o0pa3oBaTeIbHBIMH o0pa3oBaTeIbHBIMH @1oC COO, nporpamMmme mno
pe3yJbTaTaMu, pe3yJbTaTaMu, HMeEIOIMX npeaMery
HMEIIIMMHI B3aMMOCBS3b HMEIIINMU B3auMoOcBs3b ¢ OP
¢ npeamMeTHbiMu OP B3aMMOCBA3b C drocC Cc1io
npeamerabivu OP
OI1.01 Uadopmanmonnsie | IIM. 02. ITpoBeneHue I1Po 01. Paznen2
TEXHOJIOTHU B Ka4eCTBCHHBIX U chopmupoBaHHoCTh | CTPYKTypHBIE U
npodeccnoHanbHOM KOJIMYECTBEHHBIX MPEJICTaBICHUI O (byHKIIMOHATIbHBIE
NEeSITETLHOCTH. AQHAIM30B MIPUPOIHBIX U OMOJIOTUM KaK OCHOBBI KU3HU
MIPOMBIIIIIEHHBIX 4acTU MUPOBOI KuznenesrenbHOCTH
YMeTb: BHINOTHATD MaTepHuasoB C KYJBTYPBI U O KJIETKH.
pacyeTsl ¢ MIPUMEHEHUEM MecTe Ouonoruu B | OOHapyskeHue
HCIIOJIb30BaHUEM XUMHUYCCKHUX ¥ (PU3UKO- COBPEMEHHOI YIJIEBOJIOB U OEIIKOB
MPUKJIATHBIX XUMHUYECKUX METOJI0B UBUJIM3AIUH, O C TIOMOIIIBIO
KOMITHIOTEPHBIX aHanan3a crioco0ax KaueCTBEHHBIX
porpamm; OMHCAaHUS Ha peaxiuii.
YMeTb: OCyHIECTBIIATh | OMOJIOTHYECKOM Paznen 6:

3HaTh: - OCHOBHBIC METOIBI
U TIpUEMBbI 00ecTieueHUS
MH(OPMALIMOHHON
0C30ITaCHOCTH;

MOJITOTOBUTEJIbHBIE
paboTHI ISl TPOBEIEHUS
XMUMHUYECKOTo U (hpr3HKo-
XUMHWYECKOTO aHAaJIHN3a;

MOJTrOTaBIUBATh MPOOBI
UTSL BBITTOJTHEHHS
aHAJTUTUYECKOTO
KOHTPOJIS;

3HaTh: npaBuna
0€30MMacHOCTH MpH padboTe
B XUMHUYECKOU
nmabopaTopuu,
obecrieyeHre 6e30nacHbIX
yCIOBHH Tpyaa B cdepe
npodeccroHanbHOM
TeSITeTbHOCTH.

S3BIKE SIBJIICHUI
pEATbHOTO MHPA;
IIP6 06. BnageHue
OCHOBHBIMH
MOHITHSIMH O
XUMHUYECKHX
BEIIeCTBAX U
JJIEMEHTaX, UX
OCHOBHBIX
CBOMCTBAax;
c(hOpMUPOBAHHOCTh
YMEHHUS
pacmno3HaBaTh
XUMHUYECKHE
bopmyIbl Ha
yepTrexax, MOJIEISIX
U B peajbHOM
MUpE; IPUMCHCHHE
W3YYCHHBIX
XUMHUYECKHX
CBOWCTB U (hopmy1
JUTSL pEIIICHHUS

3ajay;
1Py 02.
c(hOpMHUPOBAHHOCTh

Opranusmsl 1
OKpy’KaroIas cpea.
DKocHCTEMa,
buocdepa.
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HOHSITUIHOTO

amrmapara 1o
OCHOBHBIM

paszenam Kypca
OHoJIOruy; 3HAHUKI

OCHOBHBIX TMIIOTE3,
dopmyn U ymeHus
ux IIPUMEHST;
YMEHUs
JIOKa3bIBaTh
TEOPEMBbI u
HaXO/IUTh
HECTaHAApPTHHIE
CIOCOOBI  peIIeHUs
3ajauy;

IIpy 03.
c(hopMUPOBAHHOCTH
YMEHUU
MOJIETTUPOBATh
peanbHble
CHUTYyaIHH,
UCCIIEI0BaTh
MIOCTPOCHHBIE
MOJIeNH,
MHTEPIPETHPOBATH
MOy YEHHBII
pe3yJIbTaT;

OII 08 Oxpana Tpyna.

YMersb: cobmoaaTh
npaBuiia 6€30MacCHOCTH
TpyAa, IPOU3BOJCTBEHHON
CaHUTAPHUH U MOKAPHOU
0€30IaCHOCTH. ;

3HaTh: NpaBUIIa U HOPMBI
OXpaHbl TPYy1a, TEXHUKH
0C30IMaCHOCTH, JIMYHOH 1
MPOU3BOJACTBEHHOMN
CaHUTapHUH U
MIPOTUBOIIOKAPHOU
3aIlUTHI;

IIM. 02. [IpoBenenue
KaueCTBEHHBIX U
KOJIMYECTBEHHBIX
aHAJIN30B MIPUPOJIHBIX U
IIPOMBIIIJIEHHBIX
MaTepUasoB ¢
IIPUMEHEHUEM
XUMHUYECKUX U PU3UKO-
XMMHYECKHX METOJIOB
aHaJn3a

YMeTh: OCyIECTBIISITh
MOJITOTOBUTEJIbHBIE
paboThI ISl TPOBEIEHUS
XMUMHYECKOTo U (pr3uKo-
XUMHAYECKOTO aHaJIH3a,;

MOJrOTaBIUBATh MPOOBI
JUTSL BBITTOJTHEHHUS
aHAJTUTUYECKOTO
KOHTPOJIS;

3HaTh: npaBuia
0e30MmacHOCTH MpH padboTe
B XUMUYECKON
nabopaTopuu,

IT1P6 06. BiancHue
OCHOBHBIMHU
TIOHSATHUSIMH O
XUMHYECKHX
BEILIECTBAX U
DIIEMEHTAaX, UX
OCHOBHBIX
CBOMCTBAx;
c(hOpMUPOBAHHOCTh
YMEHUs
pacno3HaBaTh
XHUMHUYECKHUE
bopmyIbl Ha
yepTekax, MOJEIsIX
U B pealibHOM
MHpE; TPUMEHEHUE
U3YYCHHBIX
XUMHYECKHX
CBOWCTB U (hopmy1
JUTSL pEeTICHUS
3ajay;

Pa3znen2
CTpyKTypHBIE U
GbyHKIIMOHATILHBIE
OCHOBBI JKU3HU
KuznenearenbHocTH
KJIETKH.
OOHapy-xeHue
YTJIEBOJIOB U OEIIKOB
C IIOMOILBIO
Ka4eCTBEHHBIX
peaKuui.

Paznen 6:
Opranusmsl 1
OKpy’KaroIas cpea.
DKocHCTEMa,
buocdepa.
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obecrnieueHre 6€30MacHbIX
yCJIOBHM Tpyaa B cdepe
npodeccrnoHabHOM
NeSITeTbHOCTH.

TecTtupoBanue
Oo6mas omosiorus. lurosorus

1. Kakue opraHe/ulbl KJIETKH HMeOT MeMOpaHHoe cTpoeHue? A)puOGocoMmbl, 0)MHUTOXOHIpPUH,
B)KJIETOYHBIN LEHTP, T)IAU30COMBI, 1)aril.] onb1xKu.

2. BemecTBo mnpuaamomee TBepAOCTh KJIETOYHOH CTeHKe OaKTepMii: a)ueiono3a, O)XWUTHH,
B)MYpEUH, I')KpaxMail.

3. Kakue npouecchl ocylecTBJIAIOTCS B pudocomax? A)doTocunTes, 0)cuHTe3 6enkoB, B)cuHTe3 ATO,
T')CUHTE3 KUPOB.

4. Kakoii opranonsi coaepKuT KpucTbli? A)mmzocoma, 6)xioporuiact, B)MuToxonapus, r)I11C.

5. Kakue opraHe/jbl XapakTepHbl TOJbKO 1Jsi pacTuTelbHOH KiaeTku? A)JIIC, 6)pudocomsl,
B)IIACTU/IBI, T)BaKyOJIH, 1)MUTOXOHIPHH.

6. Kakasi sjepHasi CTPYKTypa HeceT HacJieACTBeHHble cBoiicTBa opranmsma? A)ob6osouka,
0)sIepHBIN COK, B)XpPOMATHH, T )SIPBIIIKO.

7. Y npokapuoT OTCYTCTBYIOT: a)puO0COMBI, 0)BKIIIOUEHUS, B)MUTOXOHPUH, T) SAPO.

8. Kakoii opranous cogep:kut rpanbi? A)mutoxonapun, 0)I11C, B)IU30COMBI, T')XJIOPOTLIACTHI.

9. HazoBuTe XMMHuyecKkoe BelllecTBO, BXO/siIIee B COCTAB KJIETOYHOIl 000/104KH I'PUOOB: a)XUTHUH,
0)MypeuH, B)IEIIII0I03a, T)KepaTHH.

10. Ha3zoBurte mnpouecc, NMOCPeACTBOM KOTOPOro ameda mnorJomaer Oakrepuii: a)auddysus,
0)aKTUBHBIN TPAHCIIOPT, B)IMHOIUTO3, T)(Paromuros.

11. JIunuasl B MeMOpaHe pacnoJioxeHbl NOCA0iHO. CKOJIbKO TAKHX JUMUAHBIX CJI0EB COAEPKUTCS
B MemOpane? A)l, 6)2, B)3, r)4.
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12. Ha3oBuTe CTPYKTYpbl, H3 KOTOPbIX 00pa30oBaHbl WEHTPHOJIH: a)MHODUOPUILIHL,
0)MHUKPOTPYOOUKH, B)MHUKPO(PHIAMEHTBI, T)MUKPOBOPCHUHKH.

13. BHyTpH KaKHX OpPraHeJJI HAXOAATCs: pu6ocoMbl? A)IM30COMBI, 0)MUTOXOHIPUH, B)XJIOPOTUIACTHI,
T')BaKyoJIH, 1)ari.] oyb Ky,

14. Ha3zoBuTe mpoiecc, MOCpPeACTBOM KOTOPOro NMPOMCXOAUT nepeMeimienue nonoB K* B kierky, a
noHoB Na* m3 kiuerkm: a)auddysus, 0)ocMOC, B)IIMHOIIUTO3, T')aKTHBHBINA TPAHCIIOPT.

15. Ileperopoaku rpuOHbIX rH¢ 0B HA3BIBAKTCS: a)KPUCTHI, 0)CENTHI, B)IPAHBI.

16. Kakue npouecchbl 0CYIeCTBJIAIOTCS B XJopomiactax? A)dporocunres, 0)cuHTe3 OCIKOB, B)CHHTE3
AT®, r) cuHTE3 KUPOB.

17. Kakyio (yHKOUIO BBINOJHSIET SAPBIMIKO? A)HECET HACICICTBEHHYIO HH(]OpMaiuoo, 0)CHHTE3
AT®, B)cOopKa cyObeAMHULL PUOOCOM.

18. I'me mpoucxoaut cuure3 AT® y dakrepuii? A)B pubocomax, 0)B crope, B)Ha Me30cOoMax, I')B
KJICTOYHOU CTEHKE.

19. K HeMeMOpaHHBIM OpraHe/liaM OTHOCATCSI: a)pUOOCOMBI, O)IUIACTHIBI, B)KJICTOYHBIA IICHTP,
r)2IIC, n)Bakyoinn.

20. Ykaxurte pyHKIHIO JIeHKOMIACTOB: a)OTOCUHTE3, 0)HAKOIIICHUE KpaxMalia, B)OKpacKa IIBETKOB U
J10/10B, T)cunte3 ATO.

21. Kak Ha3bIBalOTCA BHYTPEHHHE BbINSAYMBAHUA MeMOPaHbl XJIOPOIJIACTOB?

22. YTo CJIY:KMT OCHOBOW OPTraHU3AINHU KJIETOK KUBBIX OPraHU3MOB?

23. B Bujie 4ero 3anacarTcs yrieBolbl y: a)XKHUBOTHBIX, 0)pacTeHuii, B)rpudos ?

24. Yrto cBUAETEIbCTBYET 00 ONpe/le/ieHHO AaBTOHOMHOCTH CYNIECTBOBAHMS IUIACTHI M
MUTOXOHAPHA?

25. B yeM oT/IMYME PACTUTEJBHOMH KJICTKH OT 'KUBOTHOM ?

26. B ki1eTKkax KaKUX OPraHoOB U TKaHell CHJILHO pa3BuUT anm. I'ojbaku?

Oo01mas onos1orusi. XuMHYECKHI COCTAB KJIETKH

1. ®yHKIUSA yII1eBOAOB B KJleTKe: a)KaTaluTU4ecKasi, 0)3HepreTudeckas, B)XpaHeHNE HACJI€ICTBEHHON
uH(pOpMaIIUH.

2. Tpum HykiIeoTHAA, KOAMPYHIOIIME AMMHOKHCJIOTY, Ha3bIBAKTCA: a)[€HOM, O)TpHUILIETOM,
B)I€HETUYECKUM KOJOM, I')T€HOTHIIOM.

3. IIpu OKHCJIEeHHMH KAKHX BelleCTB OCBOOOKIaeTcss 0oJibllie dHepPruu? A)riOKO3bl, 0)Kpaxmarna,
B))KHPOB, T')0EJIKOB.

4. Kakue oprannyeckue BelniecTsa BXOAAT B cocTaB xpomocoM? A)rmokosa u AT®, 6)6enku u JTHK,
B)PHK 1 aMuHOKUCIIOTHLI.

5. K MuKpo3/leMeHTaM KJIeTKH OTHOCATCSI: a)yrjiepoj, KUCIOpOJ, a30T; O)HATpHil, Kanuid, MarHuii;
B)Maprasell, MeJib, K00anbT; r)docdop, o, KaTbIuil.

6. PactBopuMoOCTh yIi1eBOJ0B B BOJle MOHMKAETCHA C: a)yBeJIMYeHHEM uyucia aToMoB H B Moreky:ie;
0)yBenuueHueMm uucia aromoB C B MoJIeKylle; B)yMEHBIIEHHEM 4Hciaa aromMoB H B Monekyie;
r')yMeHbIIeHHeM drciia aToMoB C B MoJieKyIie.

7. ’Kupbl B OpraHu3me :KMBOTHBIX 3aIIMIIAIOT MX OT X0JI0/1a 32 CYeT: a)BBICOKOIN 3HEpreTHYecKon
LEHHOCTH; 0)HEPaCTBOPUMOCTH B BOJI€; B)HU3KOW TETJIONPOBOIHOCTH.

8. Kakne U3 npuBeeHHBbIX HUKE COCANHEHUI NMOCTPOCHBI U3 OCTATKOB MOJIEKYJ1 MOHOCAXapUI0B?
A)kpaxmai, 0)rJIMKOTeH, B)IEJUTI0I03a, T)INIMKOreH, J)remorioous; e)/JHK.

9. BropuuHasi cTpyKTypa 0ejika mpeacTaBjsieT co00li: a)llelb MOHOMEPOB, 0)crupalib, B)IBOHHYIO
CIIUpaJib, T)TI00YIy; 1)Pa3BETBICHHYIO IIETTh MOHOMEPOB.

10. K qucaxapuaam oTHocsiTesi: a)ppyKTo3a, 0)1esuIio03a, B)JIaKTo3a, I)IIII0K03a, J1)caxaposa.
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11. U3 nepeynciieHHbIX HHKe 0€JKOB 3aIMTHYI0 (DYHKIHIO BBINOJHAIOT: a)aKTHH, O)UHTEp(EpOH,
B)Ka3euH, T')MHOTJIOOHH.
12. Ha3oBuTe oCHOBHble (YHKUHMM JHUIHIOB B KJeTKe: a)KaTaIUTHYECKas, O)’HepreTuueckas,
B)TpPaHCIOPTHAs, T')CTPYKTypHasl.

13. Kakas u3 cTpykTyp Oesika odecneunBaeT cieH(PUIHOCTH 0EJIKOBOM MOJIeKYIbI? A)lepBUYHAs,
0)BTOpUYHAs, B)TPETHYHAS, T')4eTBEPTUYHAS.

14. 'uapogo6HOCTD KMpa CBA3aHA CO CBOMCTBAMM: a)ITUIEpUHA, 0)KUPHBIX KUCIIOT, B)[JIMIEpUHA U
YKUPHBIX KHCIIOT.

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

16. Kakas crpykrypHas equHuna JIHK orBeTcTBeHHA 3a CHHTE3 MOJIEKYJIbI Oejika? A)HYKICOTHI,
0)reH, B)KOJOH, T')Bcsa Mosekyia JJHK.

17. Yto BXOAUT B CcOCTaB HYKJeoTHAA? A)KUpHBIC KUCIOTHI, 0)a30THCTOE OCHOBAaHHWE, B)YTJICBO/I,
I')aMUHOKHUCJIOTA, J1)0CTaTOK (hOCPOPHON KUCIIOTHI, €)TIUICPHH.

18. Cnupamun [AHK yaepxkuBaroTcs ApPyr mojJie ApPyra: a)uOHHBIMH CBS3SIMH, O)BOJOPOJHBIMU
CBSI3SIMH, B)IICTITUAHBIMU CBSI3SIMH.

19. Kakue coennHeHUs1 SIBJSIIOTCA MOHOMepamMHu? A)riaroko3a, O)Ie/Ioi03a, B)puO03a, I')XUTHH,
N)PPyKTO3a, €)HYKICOTU, XK)KpPaxMall, 3)aMUHOKHUCIIOTA.

20. JInmuael, B MOJIEKYJIaX KOTOPBIX HET IBOMHBIX CBSI3eH, HA3bIBAIOTCH... .

21. Ha3zoBuTe OCHOBHBbIE CBOIICTBA MOHOCAXAPH/I0B.

22. Y KaKkuX OPraHU3MOB, M B KAKMX OPraHe/lJIax CHHTEe3UPYIOTCS YIJieBOAbl?

23. CkoJIbKO 3HEepruu Bble/sieTcs Npu pacmernieduu 1 r 6eaxa?

24. ®ochoaunuabl — OCHOBHOH KOMIIOHEHT KJIETOYHBIX ... .

25. Kakum obpa3om nposiBiasiercst 0ygepHOcTh KiIeTKn?

26. Ilouemy :KMpPbI M KUPOINOJAOOHbIE BelIECTBA MOIYT BBINOJHATH (YHKIHUIO PeryjsiTopoB
00MEHHBIX IpoueccoB?

27. Kakoe cTtpoeHue Oyayr mmerb aHTUKOAOHBI MoJjiekya TPHK, ecam ywyacroxk JHK ummeer
caenyromuii coctaB: AT AAIL TTT HAILL TAA AT AL HIIA ATA TTI TAT" AIILL
HoacunraiiTe, CKOJIBKO % KaXKA0r0 BHAA HYKJEOTHAOB COAEPKUTCH B JIBOMHOH CIIMPAJH 3TOrO
yuactka JJTHK?

Oo01mas ouosorusa. OomMen Bemgects. B - 1

1. B kakyo cTaguio poTocHHTe3a 00pa3yeTcs KHCJI0poA? A)TeMHOBYIO, 0)CBETOBYIO, B)IIOCTOSHHO.
2. Kakue jgyun norJiomaet xyopoguii? A)cunue, 6)kpacHbie, B)3eJI€HbIE, I')(hHUOTIETOBbIC.

3. Ckoubko MoJiekyJ T® uaer Ha CHHTE3 OPraHuYecKuX BemiecTs 3a 1 nuka Kaaseuna?

A)l, 0)2, B)4,1)6, m)10.

4. Kakoe BeniecTBo siBJIsIeTCS aKIeNTOPOM yriekucsoro raza? A)AT®, 6)Pub®, B)HA1D.

5. Ckoabko MoJiexys AT® odpasyercs B nukJjie Kpedca? A)2, 6)4, 8)3, r)31.

6. IIpouecc oxucaeHUs: OPraHMYeCKNX BeleCTB, IPH KOTOPOM BbleJIsieTCsl JHeprus, Ha3bIBaeTcs:
a)aCCUMUJIAIINSA, 0)IUCCUMIIAIINS, B)TUIACTUYECKHI OOMEH.

7. 4Yrto oOpa3yercs B pudocome B mpouecce OuocuHTe3a Oeaka? A)OEIOK TPETUUHOMN
CTPYKTYPbL,0)IOTUNENTHIHAS 1I€Tb, B)OEIOK BTOPUYHON CTPYKTYPHI.

8. Kakoe BemectBo Bcrynmaer B mukia Kpedca? A)IIBK, 6)monounas kucnora, B)Anetuin-KoA,
T')3TUJIOBBIN CIIUPT.

9. Ckoabko HykJIeoTH10B MPHK MokeT 01HOBpeMeHHO HAXOAUTHCA B (DYHKIMOHAJIBLHOM LIEHTpe
pudocomnbi? A)l, 6)3, B)6, 1)12.

10. ITupoBHHOIrpagHasi KHCJI0TA B KJIeTKAaX ofpa3yeTcsl B mpouecce: a)riinkoyn3a, 6)cBeToBoi (a3bl
doTocuHTE3a, B)IBIXaHUS, I')TUIPOIH3A.

11. KierouHoe abIxaHHe — 3TO: a)OMOCHMHTE3 OPraHMYECKUX BEIIECTB, O)OKHUCIEHHWE OPraHUYECKUX
BEIIIECTB, B)OMOCHHTE3 OPT. BEIIECTB C BHIICICHUEM YHEPIHH.

12. Bo Bpemsi TemHOBOii ¢a3bl poTocuHTE3a 00pa3yeTesi: a)rioKo3a, 0)KUCIOPO U TItoko3a, B)ATD
U TJIIOKO34.
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13. I3 64 BO3MOKHBIX KOJIOHOB CMbBICJIOBBIMH SIBJSIIOTCSA: 2)64, 6)32, B)61, 1)20, 1)26.

14. B kJjerkax apo:xckeii B pesyiabrate riamkoiu3a [IBK BoccranaBimBaercsi 10: a)MOJOYHOU
KHUCJIOTHI, 0)3TUIIOBOTO CIIUPTA, B)yKCYCHOM KUCIIOTHI.

15. IlepBuunyo cTpykrypy Oenka koaupyror 240 nykiaeoruaoB AHK. Ckobko aMMHOKHMCJIOT
BXOJIMT B cocTaB Oeaka? A)80, 0)40, B)120, 1)240.

16. Ha3zoBuTe XHMHYECKOe COeJUHEHHE, JHEPIrusi KOTOPOro HemoCPeACTBEHHO MCIOJIb3yeTcsl B
cuHTe3e 0enka? A)riokosa, 6)[ ' TO, B)rmukoren, T)AT®, n)kpeatundocdart.

17. B yeM BbIpa:KaeTcsi CBOICTBO BHIPOKIEHHOCTH (M30BITOYHOCTH) reHeTHYeCKOro koaa? A)oauH
U TOT K€ KOJIOH KOJUPYET HECKOJbKO aMHHOKHUCIOT, 0)O0JBIIMHCTBO AMHUHOKHUCIOT KOJIUPYIOTCS HE
OJIHUM, a HECKOJIbBKUMH Pa3HbIMH KOJJOHAMU; B)OJIHU U T€ K€ KOJOHBI BCErya KOAUPYIOT OJHU U TE€ XKe
AMUHOKHCIIOTHI.

18. I'me mMpouMcXOASAAT peakuHHd MOATOTOBHTEIbHOr0 3Tana JUCCUHMWISAAUU? A)B muTOoIiazMme, 0)B
MUIIEBAPUTEIHLHOM TPAKTE, B)B MUTOXOHAPUSX, T)B aril. ['onbmxu.

19. UTo npoucX0oauT ¢ IHEPTHei, KOTOpasi BbIAeJsieTcsl B pe3yJbTaTe IJIMKoJu3a? A)paccenBaeTcs B
dopme Tema, 0)3amacaercs B ¢opme ATD, B)120 k/x paccemBaercs B (popme Terura, 80 xJlx —
3anacaetcs B hopme ATO.

20. B xakom nHanpasJienun auraercss PHK-nosumepasa npu tpanckpunuuu? A)ot 5-koHna K 3'-
KOHITY; 0)OT 3'-KOHIIa K 5'-KOHILY; B)HE UMEET 3HAYEHUSI, I')3aBUCUT OT (hepMeHTa.

21. IIpouecc nepeBoaa renerudeckoro koaa uPHK B nosiunenTuinyio nenb Ha3bIBaeTCs.-

22. Yo siBjIsieTCSl MCXOAHBIM BelleCTBOM /IJIsi CHHTEe3a YIJIeBOJI0B B TEMHOBOM (a3ze poTrocunTe3a ?
23. Yuacrok «He3pesoi» nPHK, He Hecymmii HaciencTBeHHOM nHGoOpManum.

24. YTo He00X0auMO IJi5l TPAHCAAUNH?

25. Kakue BeliecTBa NPMHUMAIOT YYACTHE B TEMHOBBIX peakunusix ¢orocunresa?

Oo6mas 6uosorusi. OomMen Bemiecrs. B - 2

1. lo0ouHbIM MpoaAYKTOM (OTOCHHTE3a SIBJASIETCA: a)IPOTOHBI BOJOPOJA, 0)MOJIEKYJIa KUCIOPO/a,
B)MOJIEKYJIa YTJIEKUCIIOTO Ta3a, T')3JIeKTPOHBI XJIopodusuia.

2. B kiieTkax :xkuBOTHBIX pu HegocTtaTke O2, [IBK BoccranaBauBaercs 10: a)HA/[-Ho, 6)Mmonounoit
KHUCIIOTHI, B)3THJIOBOTO criupTa, 1)CO2.

3. lIpu dorocuntese akuentopom CO2 aBasiercs : a)HA /1D, 6)IIBK, B)ATD, r)Pubd.

4. Cnnaiicunr uPHK nporekaer B: a)pubocome, 0)spe, B)IUTOILIA3ME, T)MUTOXOHAPHUH.

5. VYraekucablii ra3 Mcmosib3yercss B KadecTBe HCTOYHHKA YIJiepoAa B peakUUsiX: a)CHHTE3a
JUNHUIO0B, 0)XeMOCUHTE3a, B)CUHTE3a OEIIKOB.

6. Kakue npomecchbl B KjIeTKe OTHOCATCS K aCCHMMHJISIMUOHHBIM ?  a)npixaHue, 0)onocuHTe3 Oenka,
B)OpOXeHue.

7. BoplaeseHne pacTeHUsIMM CBOOOJHOI0 KHCJIOpPOAAa B mpouecce (OTOCHMHTE3a NMPOMCXOAUT IPH:
a)obpazoBanuu AT®, 6)BocctanoBrnennn HAJI®D, B)poTonuse Boabl, T)0Opa30BaHUU TTIOKO3HI.

8. ®orTocuHTE3 Yy cCHHe-3eJIeHbIX OCYLIeCTBJSieTCsl: a)B XJjopoluiactax, 0)B Xpomarodope, B)B
MeMmOpaHax, coaepxaumx xjaopodusr; r)B raaakoit I11C.

9. CxoacTBO (pOTOCHHTE3a M XeMOCHHTE3a NPOSABJISAETCH B TOM, YTO: a)B 000UX CITy4asX UCHIOIb3YeTCs
CO2 u Boza, 6)B 00oux cimyyasx Beiaensercs Oz, B)B 000MX ClIydasix UCHOIb3YeTCs IHEPTUS COTHEYHOTO
CBeTa.

10. Yo npoucxoaut ¢ AT® B cBeToBy10 a3y porocunrTesa? A)cunres, 6)pacnaj, B)HAKOIUICHHUE.

11. Kakoii ra3 norJiomaercs u Bbljaesasiercss npu ¢poroasixannu? A)nornomaercs CO2, a BbleseTCs
O2; 6)Boiensiercs CO2, a mormoriaercs O2; B)IOIJIOMAETCS a30T, a Beiaensercs Oo.
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12. KoneunbiM NpoayKToM (poTocHHTE3a (TeMHOBOI (a3bl) ABJIsSIETCH: a)IITI0K03a, 0)Tpro3zodocdar,
B)Pub®, r)AT®, 1)CO2 u H20.

13. llepBuuHy0 cTpYKTYpY Oenika B rene koaupyoT 180 tpumiieros IHK. Cko/IbK0 aMMHOKHCJIOT
BXO/JIMT B COCTaB CHHTe3upyemoro oejka? A)60, 6)180, B)540, 1)360.

14. Kakue Jy4yd BHIMMOIO CIHEKTpPa MNOIJIOAaeT XJopopuia? A)cuHue, 0)OpaHKEBO-KpacCHBIE,
B)3€JICHbIE, T')(hHOJIECTOBBIC.

15. I'me B kJjerke mporekaeT HMKI Kpebdca? A)B murormuasme, 0)B CTpoMe MHUTOXOHJIPHIA, B)B
THJIAKOU/1aX XJIOPOILJIACTOB, I')HA MEMOpaHaX KPUCT MUTOXOHAPUIA.

16. Ha kakoM 3Tamne 3HeproodmMena odpasyercst Boga? A)B rimkonuse, 0)B mukie Kpebdea, B)B KoHIIE
JIBIXATEIbHOM LIENH, I')B OKHUCIUTEIbHOM J1€KapOOKCHINPOBAHHH.

17. Kak Ha3bIBaeTcsi mpouecc, mocpeacrtsom koroporo oopasyercss TPHK? A)penynnukanus,
0)TpaHCKPHIIIIHS, B)TpaHCIISIUSA, I') IUCCUMMJISAIIHS, J1)aCCUMUJISIINSA.
18. Ha3zoBure umcio koaoHoB Hykjaeotuaos /IHK, koropbie He mmppyroT HU OJHOH u3
aMHHOKHCJIOT: a)l, 6)2, B)3, )16, 1)20.

19. C kakoii aMHHOKHCJIOTHI HAYMHAETCA CHHTE3 JI000H MOJUNENTHIHON Henu B pudocome?
A)acniaparvt, 0)METHOHUH, B)IIUCTEHH, T)[JIUIIHH.

20. Yro siBasiercsa maTpuiei aias tpancasuuu? A)uens JIHK, 6)uPHK, B)TPHK, r)pPHK.
21. lIpouecc «co3peBanus» nPHK nocse 6uocunresa na JIHK.

22. Kak Ha3bIBaeTcsi TPeTHI 3TANl TPAHCASIIIMA?

23. UHTpPOH — 37O ......

24. KakoBbl KOHEYHbIE MPOAYKThI JMCCUMMJISIUM YIJI€BOI0B?

25. I'ne npoucxoasT cBeTOBbIE peakunu (OTOCHHTE3a U KAKOBBI MX KOHEYHbIE IPOAYKTHI?.

Oo0mas omosorus. I'eneruka

1. Kak Ha3pIBaeTcsi COBOKYNHOCTb I'€HOB, MOJYYEHHBIX OT poauTesieii? A)reHoMm, O)reHOTHIL,
B)(EHOTHII, T')KAPHOTHII.

2. Kak Hna3piBaercs mnepBblii 3akoH ['.Mengeas? a)3akoH pacHICTUICHUs] TPU3HAKOB, 0)3aKOH
eAMHO00pa3us MEPBOTro MOKOJIEHUS, B)3aKOH HE3aBUCUMOT'O KOMOMHHPOBAHUS T€HOB.

3. IlpoBean aHaU3UpyOIee CKpelIMBaHHe ropoxa ¢ :xejdrbiMu cemMeHamu. IMoayuuwnu 50%
TOPOIINH KeJITOro uBera, 50% - 3eseHoro. KakoB renorun ucciaenyemoii ocoou? A)AA, 6)aa, B)Aa
4. CkoJbKO ajljiesieidl 0JJTHOr0 reHa OKPACKM IJIa3 HAXOAMTCH B HOPMe B OJHOW MOJIOBOM KJjeTKe?
A)12,0)6,8)2,1)1

5. Kapuii uBer rja3 y 4ejioBeKa - JOMUHAHTHBINA NMPU3HAK, rojy0oil - peuneccuBHbiii. KakoBa
BEPOSITHOCTH MOSIBJICHUSI KAperJjia3oro pedeHka, ecjm 00a poauTessi KaperJja3ble rerepo3urorbi?
A) 25%, 6)50%, B)75%, r)100%

6. Ilpu ckpemuBaHUM TOMATOB € KPACHBIMH M JKeJITHIMH ILUIOJAMM IOJYy4Y€HO NMOTOMCTBO, y
KOTOPOIO IOJIOBMHA ILIO0B ObLJ1a KPACHAs, a OJI0BUHA xKeJiTass. KakoBbI reHOTHIIBI poauTesiei?
A)AA x aa, 6)Aax AA, B)Aaxaa

7. Nano: reHoTunsl ocodeii Aa, BB, Cc. CkoJIbKO a/L1eJIbHBIX T€HOB MPUBEIEHO B ITOi 3anucu?
A)2, 0)6, B)3
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8. Kakasg MyTanmsi CTPYKTYPHOro reHa mnpuBedeT K HauOosee CyIIeCTBEHHOMY H3MEHEHHIO
MoCJIeI0BATEIbHOCTH aAMHUHOKHMCJIOT B Oeake? A)nmoreps OJHOTO HYKIEOTHAA, 0)3aMeHa OJHOTO
HYKJIEOTHIA JPYTUM, B)IIEpEBOPOT 0JHOro Tpurnera i 180°,

9. YkaxuTe u300pakeHue ajLuIeJIbHBIX APYT APYry reHoB: a)A B, 6)A B, B)A a.

10. I'enotun ocodm AaCc. CkoIbKO KPOCCOBEPHBIX ramer OyaeT 00pa3oBbIBATBHCS, €CJIM T'€HbI
cuervieHbl u paccrosinue mexay Humu 10 mopranma? A)10%Ac u 10%aC, 6) 5%Ac u 5%aC, B)
40%AC u 40%ac

11. YkaxkuTe reHOTHINI OPraHU3Ma, MOJ KOTOPOro siBJsieTcA rereporamMeTHbiM: a)AaBB, 06)AaBs,
B)AaXPY, r)aaX®X®, n)aaBs.

12. Pacmenjienue nmo renoruny 1:2:1 moayuyaercst npu ckpemuBannu: a)Cc x CC, 6)Aa x AA, B)BB x
Bs.

13. HacaencrBeHHoe 3a00J1eBaHNe YeJI0BeKa, IPUBO/sIIEEe K HECIIOCOOHOCTH Pa3jinyaTh KPAaCHbIM
U 3eJIeHblil nBeT: a)remoduius, 0)1aTbTOHU3M, B)PETHHOOIACTOMA.

14, K kakoMy THIIy MyYTALMA OTHOCST MOJHMILVIOUINIO — YBeJIHYEeHHEe YUCJIA XPOMOCOM? A)reHHBIE,
0)XpOMOCOMHBIE, B)T€HOMHBIE.

15. Y npaBopykux Kaperja3bix poauTesieil poaunics JieBOpyKuii roryooriasslii pedeHok. HazoBure
(opmy U3MEeHUHBOCTH: a)MyTalIMOHHAs!, 0)KOMOMHATHUBHAS, B)MOIU(PUKAIMOHHAS.

3agaum: 1. Katapakra ¥ NOMMIAKTUIMS y 4eIOBEKAa OOYCJIOBJIEHBI JIOMHUHAHTHBIMH ayTOCOMHBIMU
CLCIUICHHBIMM reHaMH. JKeHIMHa yHacaenoBana KarapakTy OT CBOEH MaTepy, a NOJUIAKTHIIAIO OT OTLIA.
Ee My HOpMasieH B OTHOILIEHUU 000X IPU3HAKOB. UTO MOXKHO 0KMJIATh Y UX JETEH?

2. Y kyp mojocartasi OKpacka OIEpeHHUs ONMPEAeAeTCsS JOMUHAHTHBIM, CIICTUICHHBIM C TI0JIOM TeHOM B,
yepHasi - B, a popMa rpeOHS - ayTOCOMHBIHN MTPU3HAK: PO30OBHUIHBIN I'pebeHb - R, TucToBUIHBIN - I' . UepHbIi
METYX C JIMCTOBUIHBIM I'PeOHEM CKpEIEH C IM0JIOcCaTol Kypwuiei ¢ po3oBuaHbM (Rr) rpednem. Kakue
MOTYT OBITH LBITLIIATA?

3. BpoxxaeHHas TIIyXOHEMOTa SIBIISIETCS ayTOCOMHO-PELECCUBHOM Oouie3Hbro. [ eBponelcKkux cTpan
yactoTta 3aboneBanus = 2/10000. Onpenenute BO3ZMOXKHOE YHCIIO T'€TEPO3UTOTHBIX MO TIYXOHEMOTE
mozeit B paitone ¢ 8 000 000 xwuteneii.

Oomas onosorus. I'enernueckue 3agaum

1. Peokyto nucy CKpemniuBaroT ¢ 4epHO-Oypoil. Kakumu OyayT pe3ynbTaThl CKpEIIMBAHHS, €CIH TEH,
OTIPEACTISAIONINN PEDKYI0 OKPAacKy, JOMUHUPYET HaJ ajuleJIbHBIM T€HOM, ONpPEACSIONINM YepHO-0ypyro
OKpacky mepcTu?

2. UepHslii nBeT (A) mIepCTH y KOMIEK JOMUHUPYET HaJl OebiM (), a ToyOoi 1BET ria3 (C) pereccuBeH
no otHomeHuto k 3eneHomy (C). IlpusHaku He cueruieHsl. OmnpeaenuTe XapakTep paclleIuIeHUs
IIPU3HAKOB y MOTOMCTBA IpH ckpemmBanuu AaCe x aaCec.

3. YV xopoBbl uepHas MacTh (A) HOMHUHHpYET HajJ pbDKed, a Oe3porocth (B) — Ham porarocTsio.
CkpeuBan 4epHOro 0e3pororo ObIKa W PHDKYIO POTaTyi0 KOPOBY M TMOJYYHIH PBDKEro pOTaToro
TesneHka. OLeHNUTEe BEPOSTHOCTD POXKACHUS YEPHOTO POraToro TeJleHKa.

4. Y 310pOBOi1 )KEHIIUHEI €CTh Opat, 00JIBHOM amKoroIM3MoM. PerieccuBHBIN reH (a), onpeaemNs ol 3To
3a00JIeBaHKE, CLIETIJIEH C MTOJIOM, 3Ta KEHIIMHA BBIXOAMT 3aMY>K 33 3J0POBOI0 MY>KUMHY. MOXKeT 11 y Hee
POJUTHCS ChIH CO CKJIOHHOCTBIO K alnKoroian3My? C Kakoi BEpOSITHOCTBIO 3TO MOXKET MPOU30UTH?
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5. V 4yenoBeka MaabTOHU3M OOYCIIOBIICEH PEIIECCHBHBIM T'€HOM (@), CIICTUICHHBIM C X —XpOMOCOMOH, a
TajacceMus (FeMOJIUTHYECKAs aHEMMSI) — JIOMUHAHTHBIM ayTOCOMHBIM reHoM (B). JIroau ¢ renorunnom BB
norudaroT B SMOPHOHATILHOM COCTOSIHMH, Y F€TEPO3UTOT 3TO 3a00JIeBaHUE MTPOSABIISETCA B JIErKoii opMme.
XKeHmuHa HanbTOHMK, TETEPO3UTOTHAS MO TEHY TalacCeMMHM, BBIIUIA 3aMyX 32 MYXKYHHY TOXeE
reTepO3UrOTHOMY I10 3TOMY I'€HY, HO C HOpMaJibHbIM 3peHreM. CKOIbKO pa3HbIX (PEHOTUIIOB MOKET OBIThH
y naereit B 3Toi cembe? Ecnm onHa W3 nodepel BBIMJET 3aMyX 3a 3JI0pPOBOTO YeJIOBEKa, TO C KaKOM
BEPOSATHOCTHIO OHA POAUT peOeHKa — 1aJbTOHUKA?

6. IlpoBemuTe CKpelMBaHUE, IO3BOJSIONIME ONPEACIUTh pas3audus Mexnay dopmamu AaBeCc u
AABBCC, uMeronmumMu 0 JUHaAKOBbIC (DEHOTHITHI.

7. Kakoil mpolecc WUIIOCTPUPYET JaHHBIA
pucyHok. Jlalite o603HaueHne OykBaM: a, O, B,
T.

BrIpaszure naHHbIH Mpoliece B BUC 331a4H.

8. B cembe, rae oren uMeeT rpyniy KpoBu A, a
MaTh — B, poauics cbiH ¢ rpynnoi kposu O.
KakoBa BepOsATHOCTb pOXKJIEHUS B 3TOM CEMbE
pebdeHka ¢ rpynmnoi kposu A ?

9. Kakoii ¢peHoTumn moromMcTBa OyAeT OT Opaka:
a)Herpa M CBETJOW MynaTtku; 0)0enoro u
teMHOM Mynatku?  CrerneHb NUTMEHTAIUU
KOXH OIpenessieTcss JAByMs MapaMH T'€HOB:
AABB —nerp, AABB wiu AaBB — temusblil Mmynart, AaBB — cpennuit mynar, AABB wiu aaBB cBetrblit
MYJIaT, aaBB — OEIIBIA.

10. Ilpu ckpemmBaHuy caMKU Jpo30(UIIbl, IUTETEPO3UTOTHON Mo reHaM A U B, ¢ peliecCHBHBIM caMIIOM
MOJIyYEHO clieytolee pacierienue no penorury: 47:3:3:47. Onpenenute pacCTOSHUE MEXIy TeHaMu A
u B.

OO0mas 6uosiorus. IBOJMIONNS OPraHUYECKOT0 MHPA

1. BunpooOpa3oBaHue — 3TO pe3y/bTAT a)MUKPOIBOJIIOIUH, 0)MAKPOIBOIIOIMHU, B)ITPOCTPAHCTBEHHON
U30JISALUH.

2. YTo H3 mNepevYHCIeHHOr0 OTHOCUTCS K 3JJIeMEHTAPHOMY 3JBOJIOIHOHHOMY MaTepuaiuy?
A)uanoananrtanus, 6)MyTaluu, B)MOIU(DUKAIINH.

3. B pe3yabTaTe KOHBEPreHIHMH BO3HHKAIOT: a)lOMOJIOTUYHBIE OpPTaHbI, 0)aHAJOTUYHBIE OPTaHBI,
B)pYIMMEHTapHbIE OpraHbl.

4. Menkue cucTeMaTH4YeCKHe TPYNNbl — BHABI, POJbI, CeMEHCTBA, KaK NMPaBWJI0, BOSHUKAWT B
npouecce IBOJIOIUHU MyTeM: a)apoMopdo3a, 0)aereHepariy, B)UI10a anTaium.

5. Opranu3msl, COBMeNIAIONINE MPU3HAKH PAa3HBIX CHCTEMATHYECKHX IPYII, HAPUMeP KJIACCOB
JKHBOTHBIX (apXeoNnTepHKC), MPeACTABIAIOT c000ii: a)pmioreHeTuyeckue psijbl, 0)nepexoHbIe
(GbopMBI, B)reHETUYECKHUE 10KA3aTEIbCTRA.

6. H3ouasinus — 310 GaKTOP IBOJIOLUH, KOTOPBIN: a)yCKOPSET 3BOJIIOLIMOHHBIN Ipoliecc, 0)3ameyiser
HBOJTIOIMOHHBIN TIPOIIECC, B)HE BIUSET HA CKOPOCTH BHI000PA30BAHHS.

7. AHAJNOTMYHBIMHU OPraHAMU SIBJSAIOTCS: a)UTOJIKM KAaKTyca M JIMCThA KieHa, 0)xka0pbl paka v xKaOpbl
aKyJIbl, B)pyKa 4eJIOBeKa M KPBLJIO MTHIIBL.

8. /luBepreHumeil Ha3bIBaeTCSA: a)CXOXKIECHUE TPU3HAKOB Y JTAIIEKUX IO IPOUCXOXKACHUIO OPTaHU3MOB,
0)pacxoXxIeHHe MPU3HAKOB B JBOJIOIMOHHOM TIPOIIECCE, B)BBIXOJl TPYIIIBI OPTaHU3MOB B HOBYIO
a/IalITUBHYIO 30HY.
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10.

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

o ok

10.

11.

Kakoii u3 caexyommx ¢(axkropoB crnocod0CTByeT KOHBEPreHTHOH 3JBOJIIONMH JABYX BHIOB?
A)npeiid reHoB, 0)HaIMUKe CXOIHBIX MyTalllid, B)BO3/ICHCTBHE OTOOpA B CXOTHOM HaIlpaBJICHUH.
I'1a3a kaabMapa M pbIObI — 3TO MPUMepP: a)pyJIUMEHTAPHBIX OPraHOB, 0)aHATIOTUYHBIX OPTaHOB,
B)IOMOJIOTUYHBIX OPTaHOB.

Yro siBjIsieTCS 3JI€eMEHTAPHOM BOJIIOIMOHHON eTMHMIIeN: a)KaX bl BUJ, O)KaXKaasi MOIMyJISIHS
M000T0 BUJIA, B)KaXKIask 0COOb JTH000T0 BUA.

K BHyTpuBHAOBOI 00pbOe 3a CylmieCTBOBAHME OTHOCHTCSI: a)llapa3uTU3M, O)KOHKYpEHLHUS,
B)XHUIITHUYECTBO.

OcHOBHOI1 NpUYHHOI 60pPbLOBI 32 CylIeCTBOBAHUE SIBJISAETCS: a)HACIEACTBEHHAs U3MEHYHUBOCTD,
0)BO3MOXKHOCTH OeCTpeIeTbHOTO PA3MHOKEHHUSI, B)OTPAHUYEHHOCTh TEPPUTOPUH U TTUIIIH.

Coruacno npexacrasienusivm K.JIunness 00 opranudeckomM Mupe, OTCYTCTBHE 3PpeHHMSI Y KpoTa
ecThb: a)pe3yJibTaT HEYNpaXHEHHUS opraHa, 0)akT O0KECTBEHHOTO TBOPEHHS, B)BUIOM3MEHEHHE
oprasa B pe3yJibTaTe IpUCIOCOOICHHUS K Cpejie.

Kak Ha3bIiBaeTcsi mnepuoJ Ppa3BUTHSI OPraHu3Ma oOT 3HUIOThHI 10 CMepTH? A)OHTOTCHE3,
0)¢dunorenes, B)apoMopho3, I')UIU0ATATITAIIHS.

®opMa ecTeCTBEHHOI0 0TOOpPa, MPHUBOASINAS K PACKAJBIBAHMI0O BHAa HA JIBe pa3jMYHbIe
NONYJISINU HA3BIBAETCHA: a)IBUXKYLIEH, 0)cTaOMIn3upyoLeil, B)IM3pyTUBHOI.

Kak Ha3pIBaeTcsi TeppuTOpHsi, Ha KOTOpPOW :KuBeT BHA? A)IKOJOrMYecKas HHUIIA,
0)MecTooONTaHKE, B)apeal, T')ONOTeoIeHO3.

IBOJIIOIHOHHBII Npouecc, CBSI3aHHBIN ¢ apoMopdo3om: a)bhopMUpOBaHHE KOTIOYEK, O)IOsSBICHUE
LIBETKA, B)BO3HUKHOBEHUE PA3HOOOPA3HBIX 3€JIEHBIX PACTEHUH.

IIpumepom uanoaZaANTAIMM MOKET CJAYKUTH: a)yIUIOUICHHE Tella MPUIAOHHBIX pbIO, 0)moaoBoi
IIPOLIECC, B)BOBHUKHOBEHHUE TEIUIOKPOBHOCTH.

ITouemy Heomnpe/eieHHAS H3MEHYMBOCTD SIBJISIETCSI OCHOBHOI B IBOJIIOIIMOHHOM Mpoiecce?
ITouemy mosiBjieHHe y 5 KMBOTHBIX JIETKHX CUMTAeTCsl apoMopgo3zom?

Yro Takoe «3(p(peKT 0CHOBATEJISD)?

IIporus kakux myrauuii oroop uaert 6osee 3¢dexTnBHO?

Yro mnoHMMaT noJa reHopoHaA0M nonyasiuum?

Kakoii kpuTepuii Buga Haubos1ee BaXKHbINH?

Oo0mas ouosiorusi. PazBurue oprannyeckoro Mmmupa

Brixoa pacrenmii Ha cyuly npou3ouena B: a)OpJA0BHKe, O0)CUiType, B)JIEeBOHE, T)KapOOHE.

IlepBbIMH HA3eMHBIMH CHOPOBBIMH PACTEHHUSIMH OBLIM: a)MXHU, 0)IaOPOTHUKHU, B)ICHUIO(DUTHI,
I')IJIAyHBbI, 1)XBOIIH.

Ilepexonnoii ¢opmMoii Mexay 3eMHOBOAHBIMM M PeNTHIMAMHM ObLIM: a)cTerouedansi,
0)IMHO3aBPHI, B)3BEPO3YOBIE SIIEPHI, T)KOTHUIO3aBPHI, 1)apX03aBPHI.

BnepBble ceMeHAMHU CTAJIM PA3MHOKATBLCSI: 2)TOJIOCEMEHHEBIE, 0)IIBETKOBBIC, B)TAlIOPOTHUKH.
Bbixoa :KMBOTHBIX Ha CyLIy Npou3o1Ie] B: a)leBoHe, 0)kapoone, B)[Ilepmu, T)cumype.
CoxkpaileHue roJiocCeMEHHBIX HACTYNaeT B: a)KOHIIE Me3030s, O)KOHIIE TManeo30s, B)HAYATE
KaitHO3041.

Bo3HuKkHOBeHHe, KAKMX OPraHM3MOB CO3JaJ10 YCJOBHSl /sl Pa3BUTHA KUBOTHOro mmupa?
A)bGakTtepuii, 6)BOIOpPOCTIEH, B)BUPYCOB.

B oT/10keHUAX KAKOW IPbI HAXOJST CJie[lbl MEPBbIX 0€CM03BOHOYHBIX KMBOTHBIX? A)MeE3030M,
0)KalfHO30H, B)ITPOTEPO30ii, T')ATCO30M.

Tpuao0uTHI ObLIN HIHPOKO PACHPOCTPAHEHBI B: 2)Me3030€, 0)1ane030e, B)IIPOTEPO30€.

PacuBer NOKpBLITOCEMEHHBIX COBNAJ C PacUBETOM: a)HACEKOMBIX, O)penTHIIMN, B)MITHILL,
T')MJIEKOMTUTAIOMINX, J1)3€MHOBO/IHBIX.

Kakue opranuyeckue BeunecTBa BO3HHKJ/IM € NMOsiBJeHHeM (GOTOCHHTE3UPYIOLIMX OPraHUu3MoOB?
A)bGenku, 0)yriaeBoibl, B)KUPBI, T)HYKICUHOBBIE KHUCIOTHI.
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12. Kaxoii cioco0 nuTaHus ObL1 Y MEPBBIX ;KUBBIX OPraHu3MoB? A)aBToTpodHBIH, 6)reTepoTpoHBIH,
B)XeMOTPOQHBII.

13. IITuIbI MOABUJIMCH B: a)MEJIOBOI MIEpHO/I, 0)IOPCKHIA, B)TPUACOBBIN, B)IICPMCKHIA IEPHO/I.

14. TlepBbiMM Ha3eMHBIMH KHBOTHBIMH OBLIM: a)3€MHOBOJAHBIC, 0)IMayKoOOpa3HbIC, B)HACEKOMBIC,
T')MOJUTIOCKH.

15. JIleBoHCKMIi epHO YACTO HA3BIBAKOT IPOii: a)36MHOBOIHBIX, 0)pHIO, B)pEIITHIIUN.

16. BaxxkupiM  apoMop(}030M B 3BOJIIOUMH SKH3HH ObLI0: )NOSBICHHE JHCTOBOW IIACTUKH,
0)BO3HHUKHOBEHHE MHOTOKJIETOYHOCTH, B)IIOSIBICHHE KOPHEH.

17. IlepBoe JierouHoe AbIXaHHe MOSIBUJIOCH Y: a)3€MHOBOJIHBIX, 0) KHUCTENEPHIX PBIO, B)OECUEITIOCTHBIX
pBIO.

18. IlepexoaHoii dopmoii Mexay PpenTUIMAMH W NTHLAMH SIBJSIETCA:  a)apXCOINTEPHUKC,
0)NTepOaaKTUIIb, B)IPOTOABUCHI, T)HHOCTPAHIICBHSI.

19. Mopckasi penTuJiusi, NOSIBUBIIAsICSI B KOHIIE TPpHAaca -

20. KpynHoe 4IeHHCTOHOr0€¢ MOsSIBUBIIIEECS] B KOHIlE CHUTYPHICKOr0 Mepuo/a -

21. [ToyeMy HEBO3MOKHO CaMO3apOsKIeHUe )KU3HH B COBPEMEHHbBIX YCJIOBUAX?

22. Kakyro poJib B 3BOJIIOIHH OPTraHNYE€CKOT0 MHPA CHITPAJIO MOSABJIE€HHE PACTEHUI?
23. Kak Ha3pIBaeTCsl HAYKa, H3y4aloliasi APEeBHIO0 KU3Hb Ha 3emuie?

24. Kakue MOpcKHe ;KMBOTHbIE BLIMEPJIH BMeCTe ¢ THHO3aBpaMu?

25. HazoBuTe HanboJ1ee pAHHUH MEPHO/ MAJIE030iiCKOM IPbI?

26. YUem 00BbSICHUTH MPOI[BETAHUE MATIOPOTHUKOOOPA3HBIX B KapOoHe?

O01as ouosorus. Jxosaorus. B — 1

1. BbIcOKO#i MUIOAOBHTOCTBHIO OTJIMYAIOTCH Te BH/bI, Y KOTOPbIX: a)B W30BITKE MHUIIEBBIE PECYPCHI,
0)Benmka rubenb MOTOMCTBA B PUPOJIE, B)OTCYTCTBYET BHYTPUBHUIOBAS KOHKYPEHIIHSL.

2. Hepoctaommm 3BeHOM NHUINEBOH Henu: «(PUTOMIAHKTOH -... - PbIOBI — MOPCKHE NTHIbD)
SIBJISIIOTCS: a)BOJOPOCIH, 0)KOPaUIOBbIE MOJIUIIBI, B)300IJIAHKTOH, I')MOJUIFOCKH.

3. TepMuH «3K0J10rHsD> ObLI BllepBbIe BBe/leH B HayKYy: a)U.OntonoMm, 6)XK.b.JTamapkom, B)D.I ekkeb,
r)3.310CC.

4. COBOKYNHOCTH B3aMMOCBSI3AaHHBIX OPraHHU3MOB, 00MTAIOLIMX HA ONpedeTeHHOM Y4YacTKe CyUIH,
Ha3bIBAETCA: a)IKocHUcTeMa, 0)OMOIIEHO3, B)OMOTEOIIEHO3.

5. Ctpykrypy OuomeHo3a ompenessieT: a)coctaB arMmocdepbl, 0)ypoBeHb CONHEYHOW pajaualu,
B)MHUKpOpENbe(] TeppUTOPHUH.

6. HamGo1b1y1o maccy B OMOLIEHO3€ JIyra MMEIOT: a)pacTeHus1, 0)HaceKOMbIE, B)IITHIIBI.

7. IlapuuxoBblii 3¢d¢ekT BbI3bIBaeTCHA BbIOpocaMu B arMmocdepy: a)remusa, 0)COg,
B)XJOP(TOPYTIEPOIOB.

8. BzanmopneiicTBue fepeBa U rpudA-TPYTOBUKA ABJISIETCS IPUMEPOM: a)KOHKYPEHILUH, O)MUKOPHU3HI,
B)apa3uTH3Ma, I')aMeHCaIN3Ma.
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9.COBOKYMHOCTh OPraHNU3MOB, OOMTAIIINX HA JHE BOJ0e€MAa, HA3BIBAETCH: a)HIPOOHMOHTOM,
0)0EHTOCOM, B)IUIAHKTOHOM.

10. Bua, coxpaHuBIIMICS OT paHee NPOLBeTalOlleill IPynnbl KMBBIX CYIIECTB, HAa3bIBAeTCH:
a)penuToM, 0)IHIEMUKOM, B)3AU(PUKATOPOM.

11. JnuTe1bHOCTHL BTOPHYHON CYKIeCCHHM NPH BOCCTAHOBJICHHUM JIMCTBEHHBIX JiecoB: a)l0-20 ner,
0)25-40 net, B)100 — 120 neT, r)6omaee 200 ner.

12. B cocraB monyassuuu HE BXoAsiT: a)opraHu3Mbl OJHOTO BUIA, O)OPraHU3MBI PAa3HBIX BUJOB,
B)OpPraHU3MbI OJIHOTO 110J1a, T')OPraHUu3MbI Pa3HOrO BO3pacTa.

13. o B.H.CykaueBy K KOMIIOHEHTAM OHOreoneH03a He OTHOCATCH: a)dnadoTor, O)KIMMATOI,
B)peinbed, T)(HUTOIEHO3, 1)3001ICHO3.

14. Hannyue y Ha3eMHBbIX pacTeHMii MeXaHM4YeCKHX TKaHeil siBJsieTcsl NMPHCIOCOOJIEHHEM K:
a)HU3KOH MJIOTHOCTH BO3/1yXa, 0)paccesHHOMN COJIHEUHOM paJualuy , B)HEJOCTATKY BJary.

15. OBTpodukanueii Ha3bIBaeTcs NpoLECC: a)BOCCTAHOBICHHS IUIOAOPOAUS TOYB, 0) pPE3KOro
MOBBILICHUS YPOBHS IEPBUYHON MPOIYKIIUU BOJHBIX SKOCUCTEM, B)IHOOOr0 U3MEHEHHSI COCTaBa BOJHBIX
HKOCHUCTEM.

16. IlocsienoBaTe/ibHAsI CMEHA BO BPeMeHH OIHUX OHOLIEHO30B APYTMMH HA3bIBAETCS: a)KIMMAaKCOM,
0)KOHCOpPIIUEH, B)CYKIIECCUCH.

17. PacTteHusi BJAa:KHBIX MeCTOOOMTAHMII COCTABJSIeT JIKOJOTMYECKYH TpYyHIy: a)KpuoQpuToB,
06)Me30(HTOB, B)IUTPOPUTOB.

18. IIpupoct 6momMacchl reTepoTpoPoB—KOHCYMEHTOB — 3TO: a)lIEPBUYHAS MPOIYKIIHS, 0)BTOpHUUHAS
IPOAYKIMS, B)[IMpaMuia Ouomacc, I)IupaMuia SHEPTUU.

19. KucjioTHBIE 10:K1M HMEOT BOJOPOAHBII Moka3aTenb: a) pH>7, 6)pH=7, B)pH<5,5

20. B Ouocdepe HauboJbIIEH NPOAYKTHBHOCTHIO 00/1aJaI0T: a)y4acTKH, 3aHUMacMble CYIIICH;
0)y4acTKH, 3aHMMaeMbl OK€aHaMU; B)CYIlIa ¥ OK€aHbl pABHO3HAYHBI IO TPOAYKTHUBHOCTH.

21. Ilmpamuga 6uomacc ObIBaeT epeBepPHYTOM B IKOCHCTEMe: a)lOPHOM, 0)11€CHOH, B)BOJHOM.

22. PacmpocTpaHeHue ILI0J0B U CeMSIH PACTeHUiIl KMBOTHBIMHM HAa3bIBAeTCS: a)3MHM300THUEH
0)300CTIOpHEH, B)300XOpHEH.

23. YTo CJIy:KMT OrpaHNYMBAOIIUM (aKkTOpOM B OMoOLeHO3e?

24. B yeM 3aKiIi04yaeTcsi MPaBUJIO IKOJOTHYECKO MUpaMuabi?.

25. YcTaHOBJIEHO, YTO B TPONMUYECKHX JieCaX HMKOIAa He Ha0J10JaeTcsl BCIBIIIKH YHCJIEHHOCTH
OTJeJbHBIX BHAOB, a JJIsl TYHAPbl XapaKTepHbI MAacCOBbIe Pa3MHOKeHUSI JeMMHHIOB U JAPYrUX
KUBOTHBIX. [louemy?

26. B Tponnyeckux paiioHax, rie MHOIO TelJia i CBeTa, »KU3Hb 04YeHb 0e/IHA B OKeaHaX. JTH PalOHbI
HA3bIBAIOT OKEAHMYECKUMHM MyCTHIHAMM. UTO OrpaHM4YuBaeT 3ech pa3BUTHE KUBbIX OPraHU3MOB?

O01as ouostorus. JxoJjorus. B — 2

1. BbiOpochl Kakoil oTpacjiM NPOU3BOACTBA B 00JiblIeil CTeNeHU cnocoOCTBYIOT 3BTPOPUKALMHI
BOJ0E€MOB: a)3HEpreTHKa, 0)MuIeBas NPOMBIIIIEHHOCTb, B)3eMJIIE/IEHE.

2. Cmor — 310 coueranme: a)CO2 u Kamenb TymaHa, 0)CEPHHCTOrO raza M kameib TymaHa, B)CO2 u
IBIJIEBBIX YACTHIL, T)[IBJIEBBIX YaCTUI] M TYMaHa.

3. K KceHOOMOHTaAM OTHOCHATCS: a)TSDKEJIBIE METaUIbl, O)CHHTETHYECKHE Opr. BEUIECTBA, UY)KIbIC
6uocdepe, B)rHUIOIINE OCTAHKU )KUBOTHBIX U PACTEHUH.

4. Tpo¢puueckuii ypoBeHb ompeaensieTcsi KaK COBOKYNHOCTB: a)lIpOJyIIEHTOB, KOHCYMEHTOB,
peIyLIeHTOB; 0)OpraHu3MOB, 00bEAMHAEMBIX TUIIOM ITUTAHUS, B)aBTOTPO(HOB U TeTepOTPO(OB.

5. YTo0 13 nepevncjeHHOr0 MOKHO CUYNTATH NPUMEPOM NePBUYHOI cyKeccMu? A)MXU-ITUIIATHUKHI-
CEeMEHHBIE PacTeHUs, 0)IUIIaHUKU-MXU-CEMEHHBIE PACTEHUS, B)IUIIAHUKI-CEMEHHbIE PACTEHUS-MXH.
6. HanOoJiee 3aMeTHBIM IOCJEACTBHEM JKOJOIrHYECKOIr0 HANPSKEHHHA SABJIAIOTCH 3a00/IeBAaHMA:
a)Mo3ra, 0)nedeHu, B)KUIIIEYHUKA, T)CepIIia, 1)KOCTEH.

7. lIpuMepoM arpoueHo3a MOKeT CJIYKUTh: a)ITyT, 0)y4acTOK Jieca, B)ITapK, I')CTEIb.

8. CradwibHasi JKocHCTeMa XapaKTepHU3yeTcs: a)yCTOWYMBBIM YBEJIWYEHHEM UHUCIIEHHOCTH
HOIMYJISILMM, 0)TOCTOSHHOMN YHCIEHHOCTHIO MOMYJISLUN, B)yMEHbIIEHUEM YHCIEHHOCTH MOITYJISILIHA.
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9. IlppMepoM KaKOro THMIA OTHOLICHUH SIBJISIETCS] B3AaHMOOTHOLICHHUSI B3POCJION /I M MPOPOCTKA
ay6a? A)aeiTpanusm, 0)aMeHCaTN3M, B)ITapa3UTH3M, T)KOMMEHCAIU3M.

10. Peakuuu KMBBIX OPraHU3MOB HA H3MEHEHHS NMPOJAOJKUTEILHOCTH CBETOBOIO IHSl HA3bIBAETCS:
a)doTotakcucom, 0)hoTonepuo0om, B)POTONIEPHUOIUIMOM.

11. PenyueHTaMu B NMIIEBOM 1eNU Yalle BCero siBJISIIOTCS: a)BBICIINE pacTeHHsI, O)rpulbl u OakTepuy,
B)HU3IINE PACTEHHUS], ') KOHCYMEHThI-Ia1aIbIIHUKH.

12. K mnposiBieHu10 AeiicTBUS OHOTHYECKMX (PAKTOPOB cCpeldbl_HeJb3si OTHECTH: a)BbIIEJICHUE
pacTeHUs MU KHCIIOpo/a, O)BblieNeHIe 0aKTepUsIMU TOKCUHOB, B)IIEPEHOC MBUIBIIBI BETPOM.

13. IIpoayueHTaMH OpraHU4YecKHX BelleCTB B arpocucreMe SIBJASIIOTCSH: a)UCIOBEK M C/X pacTEHUs,
0)c/X pacTeHUs U )KUBOTHBIE, B)KYJIbTYpPHBIE PACTEHHUS, COPHBIE PACTEHUS U TTOYBEHHBIE BOJAOPOCIIH.

14. Jxonornyeckoi cykmeccueii Ha3bIBaeTCA: a)Cy)KEHHE apeana BHJa, O)pacliupeHue apeana BUAA,
B)IIOCTEINIEHHAs! CMEHA CTPYKTYPBI U COCTaBa 3KOCHUCTEMBI.

15. Tepmun «0noreoueHo3» B Hayky BBeJi: a)J.I'ekkenp, 0)A.Tencnu, B)B.H.Cykaues.

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

17. I'n1aBHBIM OrPAHMYHUBAKIIUM (PAKTOPOM Oecripee/IbHOI0 POCTA YMCJIEHHOCTH BU/IA SIBJISIETCS:
a)HEZ0CTATOK THIIH, O)BIUSHIE XUITHUKOB, B)HH()EKIIMOHHbIE 3a00JICBaHHUS.

18. Dkoji0ornyecKy0 rpyniy coJIHUeJI00MBBIX PACTeHMi Ha3BIBAKOT: a)KpUOUTHI, 0)renropuTsl,
B)TUTPO(HUTEHI, T)CIIHODUTHI.

19. Opranusmsl, NUTAONIAECS IKCKPEMEHTAMH KUBOTHBIX: a)korpodaru, 6)300daru, B)KpuoPHUTHI,
r)purodaru.

20. He siBastioTcst a0HOTHYECKUMH (paKTOpaMu: a)3aMOpO3KH, 0)penibed, B)UUCIEHHOCTh OPraHU3MOB,
I')XUMHYECKHI COCTaB TOYBHI.

21. Opranusm, crnocoOHBIH CylIeCTBOBATH B Pa3HBbIX YCJAOBHSAX cpelbl: a)3BpuOuoHT, 0)3madoH,
B)KCEHOOUOHT, I')OMOTOII.

22. Hed1b, ra3 no Bepuajackomy OTHOCHTCS K: 2)KOCHOMY BEUIECTBY, 0)0MOKOCHOMY, B)OMOTCHHOMY.
23. Kaky1o posib B KpyroBopore yriiepojia urpaioT KopaJJjioBble NOJIUIbI?

24. B Bujie 4ero a3oT ycBamBaeTcsl pAaCTeHUsiMu ?

25. lIpuoGpeTst TeNJIOKPOBHOCTH, ITHIILI MEPECTAIH 3aBUCETHh OT H3MEHEHH TeMIePaTyphbl CPebl.
IMouemy ke GOJBLIIMHCTBO BU/0B NTHIl HA 3UMY YJIETAIOT HA 1017

26. B0o3MOKHOCTH CaMOOYHMINEHHS BOJ0EMOB CHJIBHO CHH’KaeTcsi MpU cOpoce B HHUX TemJIbIX
npoMblnLIeHHbIX Boj. [Touemy?

JlabopaTopHas padora
OBHAPY/XEHHUE BEJIKOB, YITJIEBOJAOB, JIUIINIOB U BUTAMUWHOB B
BUOJIOI'MYECKUX OB BEKTAX

[{enn. [TokazaTe Hanuune OETKOB, YIJIEBOOB, JIUIHIOB M BATAMUHOB B PA3IMYHBIX OMOIOTHYECKUX
o0BeKTaxX.

1. OFHAPY,KEHUE BEJIKOB

OobopynoBanue. [lltatus ¢ mpobupkamu, KareabHUIA, TUTIETKH €eMKOCTBIO 1 MII, BOjsTHAsT OaHsl.
Peaktussl. PactBop simunoro Genka, 1%-Hblil pacTBoOp xenatuHa, 10%-Hbli pacTBOp THAPOKCHIA HATPHS,
1%-nw1it pacTBOp cynbdaTa Meau, 0,5%-Hblil BOJHBIN pacTBOP HUHTU-

pHHa, KOHLEHTPUPOBAHHAs a30THAs KUCIIOTA.

Xoa padoTsl

1. buyperoBas peakius (Ha 0OHapyKeHUE NENTUAHON CBsI3M). B mienounoit cpene aToMbl a30Ta,
BXO/JISIIME B COCTAB MENTHUIHON TPYMIIbI, 00pa3yloT OKpalleHHbIe KOMIUIEKCHBIE COSMHEHHS C MIOHAMHU
meau. (BemecTBo OuypeT ¢ moHaMU MEH J1aeT aHAJIOTUYHYIO PEaKIHIO.)
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benok KyprHOTo siflia OTAEIUTE OT JKEITKA, pa3BeIUTe NUCTUINIMPOBaHHOM Booi B 10 pas,
npoQUIBTPYHTE Yepe3 HECKOJIBKO CIIOEB Mapiid. B mpoOupky BHECHTE 5 Karmenb pacTBopa 0eika, 3 Kariu
pacTBopa THIPOKCHIA HATPUS U OJHY Karuto pactBopa cynbdara meau(ll) u nepememaiite. Conepxumoe
poOUpKH MprUOOpeTaeT CuHe-(HUOICTOBYIO OKPACKY.

2. HunruapunoBas peakius (Ha 00Hapy>KeHUEe aMUHOTpyMbl). benku, monunenTuab 1 CBOOOHbIE
AMUHOKHCJIOTHI BCTYIAIOT B PEAKLIMIO KOHACHCALUN C HUHTUAPUHOM. [IpoyKT KOHIeHCalluK OKpallleH B
¢buoneToBbIi 1BET.

K 5 kamsim pactBopa sSstMUHOTO Oenka MpuIiIelTe 5 Kareiab BOJHOTO pacTBOpa HUHTUAPUHA U
HarpeiiTe 10 kunenus. Yepe3 2—3 MUH HOSBIIAETCS PO30BOE UM CHHE-(DHOJIETOBOE OKpAallliBaHUE.

3. KcanTnonporennonas peakius. C TOMOIIBIO 3TOH IIBETHOM peakIuy B OeJIKe 0OHAPYKUBAIOT
UKINYECKHEe aMHHOKUCIIOTHI, UMEIOIIHNE B COCTaBe OCH30JIbHBIE KOJIbIIA (TIPOUCXOAUT HUTPOBAHUE
OeH30JIbHBIX KoJiell). B menouHoi cpee xenTbie HUTPOIPOU3BOIHbIE IIUKIHUYECKUX aMUHOKHUCIIOT
00pa3yroT COJIM, OKpAILIEHHbIE B OPaHKEBBIN LIBET.

K 5 xamuisim pactBopa stmaHoro 6enka go6aspTe 3 Karn KoHlleHTpupoBaHHON a30THON KHUCIOTHI
(ocTopoxHo!). BeimagaeT ocanok. [Ipu HarpeBaHuM ocailoK pacTBOPSIETCS U PACTBOP MpUOOpeETaeT
xenThlil nBet. [locne oxnaxaeHust MOXXHO 100aBUTH B Mpodupky 5—10 kamnens pacTBopa rHAPOKCHIA
HaTpUs J10 MOSIBJICHUS OPaHKEBOTO OKPAIIUBAHMUSL.

[TpoBeauTe 3Ty K€ peakiHio C paCTBOPOM KenaTtuHa. JKenaTHH He COIePIKUT HUKITHIECKIX
AMUHOKHCJIOT, [TI03TOMY KEJIThIM ocaiok He Beinagaet. (Mmeromuiics B npojaxe *elnaTuH MOKET
coJIepKaTh MPUMECH APYTUX OEJIKOB, IOATOMY HHOTIa TIOSIBIISIETCS OUEHB CIa00€ KEITOBATOE
OKpalllMBaHUE.

Il. OBHAPYKEHHE YIJIEBO/IOB

O6opyaoBanmue. [lITatue ¢ mpoOHpKaMu, MUTIETKA EMKOCTBIO 1 MI1, BOsIHAs OaHsI.

PeaktuBsl. 1%-HbIi1 pacTBOp KpaxMaia (KpaxMmalbHOTO Kieictepa), 1%-Hblil pacTBOp caxapossl, 1%-
HBIN pacTBOp PpyKTO3bl, 1%-HbIN pacTBOp Moja B noauae kanus (pactsop Jlroromns), 1%-Heli cniupToBoii
pacTBop a-HadToNa (Tepe] UCTIONb30BAaHUEM Pa3BECTH B 5 pa3 Bo10il), 1%-HbIi CIUPTOBOI pacTBOp
THMOJIa, KOHIICHTPUPOBAHHAs cepHasi KUCIIOTa, peakTuB CenubaHona (0,5 T pe3opliHa, paCTBOPEHHOTO B
100 M 20%-HO¥# COISTHOM KHUCTIOTHI).

Xox padboTsl
1. MonkpaxmarbHas peakius (Ha oOHapykeHue kpaxmaia). B mpobupky BHecute 10 kamenb pacTBopa
Kpaxmaja 1 OJIHy Karuito pactBopa Jlroromns. Habmronaercs: cuHe-QroiaeToBOe OKpaIiiBaHue.

2. Peaknust Monwuiira (Ha o6HapyskeHue neHTo3). C mOMOIIBI0 peaKIui ¢ TUMOJIOM (UJTH ¢ ai-HATOJIOM)
00Hapy’KUBAIOT HE3HAYUTEIbHbBIE KOJIMUYECTBA YTIIEBOIOB MIIH YIJIEBOJHBIX KOMIOHEHTOB B CJIOKHBIX
coenuHeHusX. Buumanue! [IpoOupku JOMKHBI ObITH OYEHb YUCTHIMU !

B nBe npo6upku BHecute o 10 kamesnb pacTBopa caxapo3bl. 3aTeM B OJIHY U3 HUX J100aBbTe 3
KaIlJIi CIIUPTOBOIO PacTBOpa TUMOJIA, a B IPYT'YI0 — TaKOE ’K€ KOJIMYECTBO CIIUPTOBOIO PacTBOpA 0
HadTona. B o6e mpobupku (octopoxkno!) Hanelte mo 0,5 M1 KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHL. Ha
IpaHuLe ABYX JKUJIKOCTEH HaOII01al0T MOSBICHUE KPACHOTO OKPAIIMBAHUS B TPOOUPKE C TUMOJIOM U
¢duoaeroBoro B npodupke ¢ o-HapTOIOM.

3. Peakius CennBaHoBa (Ha 0OHapy»KeHHUe MeHTo3). PpyKTo3a Ipu HArpeBaHUM C COISTHON KUCIOTOM 1
PE30PIIHOM JIaeT BUIITHEBO-KPACHOE OKpaIIMBaHUE (B KPACHBIN I[BET OKPAIICH MPOAYKT KOHICHCAITUT
pe3opiuuHa ¢ pypdyposiom, oOpazoBaBIIMMCS U3 GPYKTO3HI).

B npoOupky Haneiite 10 kanens peaktua CenuBaHOBa U 2 KaIuld pacTBOpa (PpyKTO3bl U
OCTOPO’KHO Harpeire 10 Havyaja kuneHus. [losBisercs kpacHOe OKpalluBaHHe.
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III. OBHAPYXEHUE JIMIINJTOB

Oo6opyaoBanme. [llTatus ¢ npodupkamu, BojasHas OaHs, MUIIETKU EMKOCTBIO | MJI, CTEKJISIHHBIE
Peaxtubl. CiUpTOBOI pacTBOP paCTUTEIHLHOTO Macia (HECKOJIbKO MIJUTMIUTPOB Maciia paCTBOPUTH B
paBHOM 00BbeMe abCcoMOTHOTO cnupTa), 1%-Hblii XJ1I0pohOPMHBII pacTBOp XO-lecTeprHa, 1%-Hblii
XJIOPO(OPMHBIH PacTBOP PaCTUTEIHHOTO MACIIa, KOHIIEHTPUPOBAHHAS CEpHAsi KUCIIOTa, alleToH,
Kkpacutenb cyaas III.

Xoa padoThl

1. OGpa3oBaHue KUPOBOU IMyIbcuU. [[BeTHast peakius Ha ymmuabl. K 1 Mt ciupToBOro pacteopa
pacTUTENILHOTO Maciia 100aBbTe 2 MJT XOJIOHOW BOJIBI M CHIILHO BCTpsixHuTe. OOpasyercs MyTHas Oenast
SMYJIbCHUS.

B nipo6upky ¢ 0,5 mi Boabl 1o6aBbTe 3 Karn Macia u oany karwto Cynana 11, Haxonsmuiics
MOBEPX BOJIBI CJIOW Maciia OKPAIIMBAETCsl KPaCUTENIEM B KPACHBI 1IBET.

2. Ilonydenue senutuHa. JlenutuH OTHOCAT K rpymne ¢GocdoiunuaoB, OH BXOJUT B COCTaB KIETOUHBIX
MeMOpaH. JlenuTHA MHOTO B TKaHSAX MO3ra, a TAKXKE B JKEITKE KypPUHBIX SUL. B cTakaHYMK MOI0XKUTE
IIOJIOBUHY KEJITKA KYPUHOTI'O ML 1, TOMEIINBas Nano4dkou, npuiente 40 M ropsuero cnupra. [locie
TOTO KaK PacTBOP OCTBIHET, OTQPHUIBTPYNTE €TO B CYyXYI0 IpoOUpKy. OUiIbTpar J0KEH OBITh
npo3payHbIM. B cyxyro npobupky Hazneite 10 kamenp aneToHa, 3aTeM 0 KarjisiM J00aBbTe MOJyYSHHBIH
CIIMPTOBOM pacTBOp JeUUTHHA. BbimagaeT 6emnblil 0cajok HEPaCTBOPUMOTO B alleTOHE JICUTHHA.

3. I{BeTHas peakius Ha XOJIEeCTEPUH. XOJIECTEPHH — >KUPOIOI00HOE BEIIECTBO, HMEIOIIee OOIBIIOEe
3HaueHue A opranu3ma. OH BXOJUT B COCTAaB KJIETOUYHBIX MEMOpaH, SIBJISIETCS MPEAIIECTBEHHIKOM
KEITYHBIX KUCIIOT, BUTAMHUHA B, IMOJIOBBIX TOPMOHOB, TOPMOHOB KOPBI HA/ATOYEYHUKOB. B ocHOBE
PEaKIUU JISKUT €0 CIIOCOOHOCTh OT/IaBaTh BOAY M KOHJIEHCUPOBATHCS B OKPAIICHHBIE COSAMHEHHUS.

B cyxyro npoOupky Haneiite 10 kanens Xa0podopMHOTO pacTBOpa XoJecTepruHa U (OCTOPOKHO!)
10 CTeHKe cocy/a npuieite 0,5 MJ1 KOHIIEHTPUPOBAHHOM CEPHOM KHCIOThI, OCTOPOXKHO BCTPSAXHHUTE.
Bepxuuii x10pohopMHBIii c10i OKpalrBaeTcsi B KpacHO-OpaHkeBbli 11BeT. [Iponenaiite 3Ty xe
PEAKIHIO ¢ XJI0PO(HOPMHBIM PaCTBOPOM PACTUTEIBHOTO Maca.

IV. OBHAPY XEHUE BUTAMMWHOB

OoopynoBanme. IllratuB ¢ npoOHpkaMu, NHUIETKH EMKOCTbIO 1 MII.

PeaktuBsbl. Cok (pyKTOB MM OBOILEH, HanpuMep KapTodens 1100 KamycThl (OKpalIeHHbINH COK
CMOPOJMHBI UJIM CBEKJIbI HE TOJUTCS, TaK Kak COOCTBEHHAs: OKpAacKa MaCKMPYET OKPAacKy METHIICHOBOTO
cunero), 0,01%-HbIi1 pacTBOp METHIIEHOBOTO CUHETO, 5% -HbII pacTBOp KapOoHaTa HaTpHsl, TAOJIETKH
WK PACTBOP UIsl MHBEKIMI BUTaMUHA B6 (anteunslii npenapar), 1%-ubiii pactBop xiopuna xemneza(lll)

Xoa padoTsl

1. O6napysxenue puramuta C. Butamun C (ackopOMHOBasE KUCIIOTa) COAEPIKUTCS B CBEKHUX OBOIAX U
bpyKTax, B JUCThIX MHOTUX pacTeHUil. OH HE0OXO0 UM KJIeTKaM, TaKk KaK y4acTBYeT BO MHOTHX
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUAX, AKTUBUPYS UIIM HHTHOUPYSI HEKOTOPbIE (PEPMEHTHI.
ACKOpPOHMHOBYIO KUCJIOTY OOHAPY>KMBAIOT [0 UCYE3HOBEHUIO OKPALIUBAHUS OKHCIEHHOW (DOpMBI
KpacuTelss METUIICHOBOTO CHHET0, KOTOPBI OHa BOCCTAHABIMBAET B OECLIBETHYIO (hopMy.

B npoOupky Hazeiite 1 M1 CBEXKEOTKATOTO COKa, 100aBbTE 2 Kalljli METUJIEHOBOI'O CUHETO U 2
Karui kapOonara Hatpus. [IpoOupky cierka noporpente. CUHAS OKpacKa Hcye3aer.

2. ®eppuxiopuaHas npoda Ha BuTamuH B6. Butamun B6 conepxxutcs B siiliax, neyeHu, JpoxoKax,
06000BBIX. DTOT BUTAMHUH UTPAECT BAXKHYIO POJIb B OOMEHE aMHUHOKHUCIIOT U JINTTUI0B.
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[Tpurorosste 1%-HbI1i pacTBOp BUTamMuHa B6 B Boze. B mpoOupky Haneiite | M pacTBopa BUTaMuHa,
n00aBbTE OJIHY Karutio pacTBopa xiopuaa xkenesza(lll), mepemermaiite. PacTBop okpammBaeTcs B KpaCHBIN
L[BET 13-3a 00pa30BaHMs KOMIJIEKCHOM COJIH.
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