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1. IOACHUTEJIBHAA 3AIIMCKA

[Iporpamma yueOHOro npeamera «buosiorus» pazpadoTaHa Ha OCHOBE:

(deneparbHOr0 rocyJapCTBEHHOr0 00pa30BATEIBHOIO CTAaHAApPTa CPEIHEro
ob1iero oopazosanus (nanee — ®I'OC COO);

NPUMEPHON OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPEIHETO OOIIEro
obpazoBanus (naiee — [IOOIT COO);

benepanbHOrO0 rocyJapcTBEHHOr0 00pa30BaTENbHOTO CTaHJIApPTa CPEIHEro
npodeccuonanbHoro odbpazoanus (ganee — OI'OC CIIO) 18.02.12 TexHomorus
AHAJUTUYECKOTO KOHTPOJISI XUMUYECKUX COEIUHEHHI;

npuMepHor  pabodeil  mporpamMmbl  00IIe00OpazoBaTeNBEHON  yueOHOM
muciuIuineel - «buonorusyy Mo eCTeCTBEHHO-Hay4yHOMY — MpOodWiI0  (JUIs
npoeccuoHaNbHBIX 00pa30BaTEIbHBIX OPTaHU3AINN );

ydueOHOTO TuiaHa 1o crenuaibHocTH 18.02.12 TexHomorus aHaIUTHYECKOTO
KOHTPOJISI XUMUYECKUX COCTMHEHUM;

paboueil mporpaMmbl BocnuTanus mno cnenuanbHoctu 18.02.12 Texnomorus
AHAJTUTUYECKOTO KOHTPOJISI XUMUYECKUX COEUHCHUIM.

[Iporpamma ydeOHoro npeamera «buomorus» pazpadoTaHa B COOTBETCTBUU C
Konnenmueld mnpenogaBanus oO0Ie00pa30BaTEIbHBIX JAUCHUILUIAH C  y4ETOM
npoeCCUOHANILHONW HAMPaBJICHHOCTH TMPOTpaMM CpPEIHEro MpodheCCUOHATBHOTO
oOpa3oBaHus, peaju3yeMblX Ha 0a3e OCHOBHOro 001mero oOpa3oBaHus,
YTBEPXKICHHOW  pacnopsbkeHneM  MuHucTepcTBa  mpocBelieHus  Poccuiickon
Oenepanu - ot 30.04.2021 Ne P-98, na ocHoBanuu mnuchMa JlemaprameHnTta
roCyIapCTBEHHOW TOJUTUKH B cdepe cpeaHero npoheccuoHaIbHOr0 00pa3oBaHus U
npodeccuoHabHOrO  oOydeHHMss  MwuHHCTEepCcTBa  IpOcBeleHus  Poccuiickoit
®epneparuu ot 30.08.2021 No 05-1136 «O HamnpaBiieHMH METOAUK MPEMOJaBAHUS.

Conepxanue padoyeil mporpaMmmel 1o npeaMery «buonorus» pazpadoTraHo Ha
OCHOBE:

cuHXpoHM3anuu odbpazoBaTenabHbIX pe3yibTaroB GI'OC COO (IUYHOCTHBIX,
npeameTHbix, MetanpeaMmeTHeix) U ®I'OC CIIO (OK, IIK) ¢ yyetom mpoduiibHOM
HaIlpaBJICHHOCTH criennaibHOCTH 18.0212 TexHomorus aHAIUTHYECKOTO KOHTPOJIA
XUMUYECKUX COCIMHECHUM;

WHTETpalii U NPEEMCTBEHHOCTH COJEpkKaHusA Mo npeametry «buonorus» u
coJlep KaHus YU4eOHBIX AUCIUILINH, Tpodeccruonanbubix Moayieir @I'OC CIIO.

1.1. Mecto yueOHOro npeaMera B CTPYKTYype OCHOBHOM
o0pa3oBaTe/IbHOM MPOTrPAMMBI:

VY4eOHb1ii npeamer «buonorus» uzydaercss B 001IE0Opa30BATEIBHOM LIHMKIIE
OCHOBHOM  0Opa3oBaTelbHON  MOpOrpaMMbl  CPEIHEr0  MPOQPECcCHOHATBLHOIO
obOpaszoBanusa (manee — OOII CIIO) no cnemuansbHocTd 18.02.12 TexHosorus
AQHAJTUTUYECKOTO KOHTPOJS XMMHUYECKHX COCAUMHEHUN Ha 0a3e OCHOBHOTO OOIIEro
o0pa3oBaHus C MOJYYCHUEM CPEIHEr0 0OIIEro 00pa3oBaHuUs.

Ha wu3yuenme npeamera «buonorusi» mno  18.02.12  Texnosorus
aHAIMTUYECKOTO0 KOHTPOJISI XMMHYECKUX OTBOAMUTCS 117 4HacoB B COOTBETCTBUM C
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y4eOHbIM IIaHoM 10 crneruanbHocTu 18.02.12 TexHoMOTHS aHAIUTUYECKOTO
KOHTPOJISI XUMUYECKUX COETUHEHUI.

B nporpamme TeopeTHueckue CBEACHUS JOMOIHSIOTCS Ja0OpaTOPHBIMU H
MPAKTUUYECKUMHU 3aHATUSIMUA B COOTBETCTBUU C YUEOHBIM IUIAHOM IO CHEHHUAIBHOCTH
18.02.12 TexHONMOrUsI AHAIUTHUYECKOTO KOHTPOJS XUMHUYECKHUX COEOUHECHUM.
IIporpaMma COIEp)KUT TEMATUYECKUM IUIAH, OTPAXAIOLIUKW KOJMYECTBO YacoOB,
BBIJIC/ISIEMOE Ha U3yUCHHE PA3/IeIOB U TEM B paMKax mpeameta «bruomorusy.

KonTtpons kauecTBa ocBoeHUs npeameTa «bronmorusy mpoBOAUTCS B MpoIecce
TEKYILIETr0 KOHTPOJISI U IPOMEKYTOYHOM aTTECTALUU.

Texymuii KOHTPOIb TPOBOAUTCS B Mpeesiax yueOHOro BpeMEHHU, OTBEICHHOTO
Ha MPEIMET, KaK TPaJWLHMOHHBIMH, TaK U WHHOBALMOHHBIMU METOJAMH, BKIHOYas
KOMIIBIOTEPHOE  TECTUPOBaHUE. Pe3ynapTaThl  KOHTPOJS  YUYUTBHIBAKOTCA  MpPH
MOABEJICHUH UTOTOB IO TIPEAMETY.

[TpomexxyTouHass arrectainus NnpoBoautTcs B (opme auddhepeHITnpoBaHHOTO
3a4eTa BO 2 CEMECTPE M0 UTOraM M3YUYEHHUsI IpeIMETa.

1.2. Ieau u 3agaum yueOHOro nmpeamera

Peanuzauust nporpammsl yueOHoro npeamera «buonorus» B crpykrype OOII
CIIO nanpaBiieHa Ha JTOCTUXKEHUE LIEJIH T10:

OcBoennto oOpazoBarenbHbIXx pe3yibratoB ®I'OC COO: nuuHoctHBIE (JIP),
MetanpenmetHsie (MP), nmpenmernasie 6a3oBoro yposHs (ITP0/y),

MOATOTOBKE OOYYarONIUXCSA K OCBOCHHIO OOmMMX U NpodecCuoHaIbHBIX
komnereHiui (nanee — OK, 1K) B cootBercTBUM ¢ PT'OC CIIO no cnenuaibHOCTH
18.02.12 TexHOJIOrUsI aHATUTUYECKOTO KOHTPOJISI XUMUYECKUX COEIUHEHUM.

B cootBerctBun ¢ ITOOII COO coaepkanve mporpaMMmbl HampaBiI€HO Ha
JIOCTUKEHHUE CIETYIOIINX 3a/1ay:

— MPEeOCTaBICHUE KAaXIOMY OOydarolmeMycss BO3MOXHOCTb JTOCTHUKEHUSI
YPOBHSI OMOJIOTMYECKUX 3HAHHM, HEOOXOIUMOTO IS TaJIbHEHINCH YCIICITHON YKU3HH
B OOIIECTBE;

— dbopMupoBaHUE TPEACTABICHUS O COIMAIBHBIX, KYJbTYPHBIX U
HUCTOPUYECKUX (PaKTOpax CTAaHOBJICHUSI OMOJIOTHY;

— dbopMupoBaHUE YMEHHS TIPUMEHSTH MOJIyYECHHbIE 3HAHUS MPU PEIICHUU
pa3TUYHBIX 33714, B TOM YHCIIe TPO(EeCCHOHATBHBIX;

— dbopmupoBaHue  TPEACTaBICHHUS O  OHOJIOTMM  KaKk  4acTu
0O0IIIeueTIOBEYECKOM KYJIbTYpbl, YHUBEPCAIBHOM SI3bIKE HAYKH, I[O3BOJISIONIEM
OMUCHIBATh U U3y4aTh PEAIbHBIC MPOIECCHI U SBJICHUS.

B mpomecce ocBoenuss mnpeamera  «buonorus» <y oOydaromuxcs
1eJIeHanpaBlIeHHO (OPMUPYIOTCS YHHUBEpCAJbHbIE Y4yeOHble AeHcTBUs (nmanee —
YY), Brxmouas  QopmMupoBaHHME  KOMIIETEHUIMA B  oOjacTu  ydeOHO-
MCCIIEIOBATENbCKOM M MPOEKTHOW JAESTEIbHOCTH, KOTOPHIE B CBOIO OYEpE.lb

00eCIeYynBalOT MPEEeMCTBEHHOCTh (opmupoBanus o60mux kommereHnuit DIrOC
CIIO.



dopmupoBaHue YV I OPUEHTUPOBAHO Ha npodeccruoHansHOe
cCaMOOTIpeICIICHNE 00YyJaroNnuXCsl, pa3BUTHE 0a30BBIX YMPABIECHYECKUX YMEHHM IO
IUTAHUPOBAHUIO U MIPOSKTUPOBAHHIO CBOETO MPO(eCcCHOHATEHOTO Oy AyIIETO.

1.3. OO0mas xapakTepuCcTHKA Y4e0HOI0 Npeamera

[Ipenmet «buonorus» nzy4aercst Ha yriryOJICHHOM ypOBHE.

[Ipenmer «buonorus» MMeeT MEXIUCUUIUIMHAPHYIO CBSI3b C IPEIMETaMH
0011e00pa3oBaTeNbHOTO M JUCHHUILIMHAMH 00IIe Mpo(ecCHOHANbHOTO —IHKIIA
OVIL.10 Xumusa. OILO1 HMupopmaliOHHBIE TEXHOJOTMH B MNPOPECCHOHAIBHON
nearenbHoctr, OII 08 Oxpana tpyma. [IM.02 IIpoBeneHue KadeCTBEHHBIX H
KOJMYECTBEHHBIX AHAJIMW30B MPUPOJHBIX M MPOMBIIUICHHBIX MAaTE€pUaloOB C
NPUMEHEHUEM XUMHUYECKUX U (PUIUKO-XMMUYECKUX METOJIOB aHAIM3A.

[Ipenmer «buonorus» UMeeT MEKIUCIMIUIMHAPHYIO CBsI3b C  Y4eOHOM
JUCIUIDIMHON  «OO0IIMe KOMIETEHIUH MpogecCHoHaIa» OOIIEro T'yMaHUTapHOIO |
COLIMAIbHO-3KOHOMUYECKOrO IMKJIa B 4YacTH (POPMHPOBAHMS OOLIMX KOMIIETEHLMH B
cepe camoopraHu3alyi 1 cCaMOyIpaBIeHUs, KOMMYHUKAIINH.

ConepxaHyue  INpeaMera  HAlpaBIeHO  HA  JIOCTH)KEHHE  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX Pe3yJIbTaTOB 00yueHuUs, perinameHTupoBaHHbIX PI'OC
COO.

B mpoguiabHYI0 COCTaBISIONIyI0 IO TPEIMETy BXOAUT MpodecCHOHATBEHO
OPHEHTHPOBAHHOE COJEpKAHUE, HeoOXxonumoe Ui (OpMUpOBaHUSA y OOYYarOIMXCS
o0MIMX U MPO(HEeCCUOHATBHBIX KOMIICTEHITUI.

B memsix mnoaroroBku oOywarmommxcs K - Oyaymed npodecCHOHAIBHOM
NEeATENbHOCTH NPHU M3Y4YeHHH yueOHoro mnpeamera «buosorus» ocoboe BHUMaHHE
yAeNseTcsd U3y4YeHUI0 HAy4YHOM KapTHHBI MUpa, HABBIKOB 3I0POBOIO M O€30MaCHOIO
JUIA 4eJIOBEKa M OKpY)KalolleHd cpeibl o0pas3a *U3HHU, SKOJIOIMUECKOTO CO3HaHUf,
LIEHHOCTHOT'O OTHOILIEHHMS K )KMBOU MPUPOJIE U YEIIOBEKY.

B mnporpamme no npeaMmery «buosorus», peanusyemMoud INpu  IMOATOTOBKE
oOydaromuxcss MO CIEUUaIbHOCTH, HNPOPUIbHO-OPUEHTUPOBAHHOE COJIEpPIKaHUe
HaXOAMUT OTpaxkeHHe B pazaenax: pasznen 2 «CtpoeHue U QyHKIHOHATIBHBIE OCHOBBI
xu3Hu (PKuzHenesrenbHOCTh KiIeTKH. OOHApyKEHHE YTIEBOJIOB U OEJIKOB)», pa3fel
6 «Opranu3mMsel U OKpY>KArOIIasi CPeIay.



1.4. Ilnanupyemblie pe3yabTaTbl 0CBOCHHUS Y4eOHOI0 MpeaMeTa

B pamkax mnporpammbl ydeOHOro mpeamera buosorus o00ydarOmIMMUCS

OCBAUBAIOTCA

JJUYHOCTHBIC, MCTAIIPECAMCTHBIC W IPCIAMCTHBIC PE3YJIbTAThI B

cooTtBeTcTBHH C TpeboBanusmMu OI'OC cpennero obmero oopa3oBaHus: TUIHOCTHBIE
(JIP), meranpenmetHsie (MP), mpeamerHbie aJis yriiyOJIE€HHOTO YpPOBHS H3y4YCHUS

(ITP6/y):

Koanl
pe3yJbTATOB

IInanupyemble pe3yibTaThl 0CBOCHHA Y4eOHOI0 NMpeIMeTa BKJIIOYAIOT:

JInuHocTHBbIE pe3y abTaThbl (JIP)

JIP 05

c(OpPMHPOBAHHOCTH OCHOB CaMOPA3BUTHUSI U CAMOBOCTIMTAHHS B COOTBETCTBHUH C
00I11€4eIOBEYECKMMH IIEHHOCTAMU M HJeaJlaMd TPaXkJIaHCKOI'0 OOILEeCTBa;
TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOATEIbHON, TBOPUECKONH M OTBETCTBEHHOMN
JIESITEIIBHOCTH;

JIP 07

HaBbIKM COTPYJHUYECTBA CO CBEPCTHUKAaMH, JAETbMU MJAJLIEr0 BO3pAaCTa,
B3pOCABIMH B 00pa3oBaTeNbHOW, OOLIECTBEHHO  MOJE3HOH,  ydeOHOo-
HCCJIEIOBATEIbCKOM, MPOEKTHON U IPYTUX BUJAX JIESTEIbHOCTH;

JIP 08

HPABCTBEHHOE CO3HAHUE U MOBEJICHHUE Ha OCHOBE YCBOCHUS OOIIECYETIOBEUECKHIX
LEHHOCTEN

JIP 09

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCIIE CaMO0Opa3oBaHMUIO,
Ha TPOTSHKCHUM BCEH JKM3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHIO YCIEIIHON MpOo(hecCHOHATBHOM M OOIIEeCTBEHHOU
JIeATETbHOCTH;

JIP 11

MPUHATHAE W peau3alius eHHOCTeH 3I0pOBOro M 0e30macHOro odpasa KU3HH,
NOTPEOHOCTH B (PU3UUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUAX CIOPTHBHO-
03JIOPOBUTEIILHON JEATEIbHOCTBIO, HEIIPUATUE BPEIHBIX IPUBBIYEK: KypPEHMUS,
yrnoTpeOIeH s AJIKOTOJIsl, HAPKOTHUKOB.

JIP 13

OCO3HaHHBIM BBIOOp Oyaymie mnpodeccun W BO3MOXKHOCTEH pealln3aiuu
COOCTBCHHBIX JKM3HCHHBIX IUIAHOB; OTHOIIEHHE K TMPO(EeCcCHOHATBHOM
ACATCIIbBHOCTU KaK BO3MOXXHOCTHU y4aCTUs B pCHICHUHA JIMYHBIX, OGH.[CCTBGHHBIX,
rOCYJJApCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOIIEM;

JIP14

c(hOpPMHUPOBAHHOCTH 3KOJIOTUICCKOTO MBIIIJICHHSI, TOHUMAHUS BIIASHUS
COLIMATIbHO-9)KOHOMHUYECKUX  TPOILIECCOB HA  COCTOSHUE NPUPOTHOM U
COLIMANIBHOW  Cpelbl;  NMPUOOpPETEHHWE  OMbITa  SKOJIOrO-HalpaBICHHON
JIeSITENIbHOCTH;

JIn4HOCTHBIE pe3yJabTaThbl Nporpammsl Bocnuranus (JIPBP)

JIPBP 10.1

| 3aGoTsimmiicst 0 3aIUTe OKPYKAIOIICH CPEIBL.

MeTtanpeamerHbie pe3yiabtarbl (MP)

MP 01

YMEHHUE CaMOCTOSITEIIbHO ONPEACIISTh LETN IESITENBHOCTH U COCTABJIATH IUIAHbI
JEATENIbHOCTH;  CaMOCTOATENIIBHO  OCYLUECTBJIATh,  KOHTPOJIMPOBATbH U
KOPPEKTUPOBAaTh ACATEIBbHOCTh; HCIOJIb30BATh BCE BO3MOYKHBIE PECYPCHI IUIS
JOCTVDKEHMSI TIOCTaBJIEHHBIX MLEJIed M pealn3aluy IUIAHOB JI€ATEIbHOCTH;
BBIOMpATh YCIEIIHbIE CTPATETHH B PA3IIUYHBIX CUTYAIMSIX;
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Koanl
pe3yJbTATOB

IInanupyemble pe3yibTaThl 0CBOCHHS Y4eOHOI0 NMpeIMeTa BKJIIOYAIOT:

MP 02

YMEHHUE MPOTyKTHBHO OOMIAThCS U B3aUMOJICHCTBOBATH B MTPOIIECCE COBMECTHOM
JESITCIbHOCTH, YYHUTHIBATh TMO3UIMU JPYTHX YYAaCTHUKOB JIESATEIBHOCTH,
2 HEeKTUBHO pa3peniatb KOHGIUKTHI;

MP 03

BJIaJICHNEC HaBBIKAMU  I103HABATEIBHOH, y4eOHO-HUCCIIEOBATENLCKOW U
IPOEKTHON JesTeNbHOCTH, HAaBBIKAMU pa3pelieHus MpoOsieM; CIIOCOOHOCTb U
FOTOBHOCTb K CaMOCTOATCIBHOMY IIOMCKY MCTOIOB PCHICHHA MPAKTUYCCKUX
3aj1a4y, MPUMEHEHHIO Pa3IMYHbIX METOJI0B O3HAHUS;

MP 04

TOTOBHOCTb W  CIIOCOOHOCTH K  CaMOCTOSITENbHOH  HH(OPMAIOHHO-
MIO3HABATEJILHOW NESTEIbHOCTH, Bila/IeHHE HaBbIKAaMM MOJTy4YeHHsI HEOOXOAUMOi
MHPOpPMALIMU W3 CIOBAapei pas3HBIX THUIIOB, YMEHHE OpPHUEHTHUPOBATHCS B
pa3IMYHbIX ~ HUCTOYHMKAX  MHPOpPMALMH, KPUTUYECKH  OICHHWBAaTh U
MHTEPIPETHPOBATH MHPOPMAITHIO, TTOTYYAEMYIO U3 PA3ITUYHBIX HCTOYHHKOB;

MP 09

BI1aaACHHUC HaBbIKaMH MO3HaBaTeIbHOU pe(pJ'ICKCI/II/I KakK OCO3HaHusA
COBCPIIACMBIX I[GflCTBI/IfI U MBICIIMTCIIBHBIX IIPOLECCOB, HX PE3YJIbTAaTOB U
OCHOBaHHﬁ, I'paHHUIl CBOCTO 3HAHUS U HC3HAHUSA, HOBBIX ITO3HABATCIIBHBIX 3a/1a4
N CPEACTB X JOCTUIKCHHA.

IIpeameTHbIe pe3yabTarhl 6a30Bblii (I1PO6)

ITP6 01

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O OUOJIOrMU KaK YaCcTU MUPOBOU KYJIbTYpPbI
¥ MecTe OMOJIOTMH B COBPEMEHHOW [MBUIIU3AINH, CTIOCO0AX OMMCAHUS SBICHUN
peaIbHOTO MHpa Ha OMOJIOTHYECKOM SI3BIKE;

I1P6 02

BJIAJICHHE OCHOBONOJIATAIOLIMMHU TMOHSATUSAMH M TPEACTABICHUSIMU O KUBOMU
NpUpPO/IC, €€ YPOBHEBOM  OpraHu3alMd M SBOJIIOLMU;,  YBEPEHHOE
10JIb30BAHNUE OMOJOTHMYECKOW TEPMHHOJOTHEH M CHMBOJIMKOM;;

I1P6 03

BJIAJICHUE OCHOBHBIMH METOJAaMHM HAy4YHOIO IIO3HAHMSA, HCIIOJIb3YEMbIMU
npu  OUOJIOTUYECKUX HCCICAOBAHUSX JKUBBIX OOBEKTOB M  JKOCHCTEM:
OMKCaHWE, W3MEpPEeHHe, TMPOBEJCHHUE HaONIO/ICHUN; BBISIBICHHE M OICHKA
AHTPONIOTEHHBIX U3MEHEHUI B IPUPOJIE;

I1P6 04

c(OPMHPOBAHHOCTE ~ YMEHUH  OOBSACHATH  pe3yJbTaThl  OHMOJOTHYECKUX
HKCIEPUMEHTOB, pEIIaTh AIEMEHTapHbIe OMOJIOTHYECKUE 3a/1auH;

I1P6 05

c(OPMHPOBAHHOCTh ~ COOCTBEHHOM ~ MHO3MLMH  HO  OTHOIIGHUIO K
Ouonornueckoil  MHQOpMaNMM, MOJy4YaeMOM U3 pa3HbIX HCTOYHUKOB, K
17100aJIbHBIM 9KOJIOTHYECKUM Mpo0IeMaM M IMyTSM UX PEUICHUs. ;

IIpeaMeTHBIe pe3y/ibTaThl YIiay0JeHHblH ypoBeHb (IIPy)

ITPy 01

c(OpMUPOBAHHOCTh ~ CHUCTEMBI ~ 3HAaHUH 00  OOmUX  OMOJOTHYECKHX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX;

I1Py 02

c(hOpMHUPOBAHHOCTh YMEHHU HCCIEIOBATh U aHAIM3UPOBATH OHOJIOTUYCCKUE
OOBEKTHI U CHCTEMBI, OOBSACHATH  3aKOHOMEPHOCTH  OHMOJOTHYECKHX
IIPOLIECCOB u SIBJICHU; MIPOTHO3UPOBATh  IMOCIEACTBUS 3HAYMMBIX
OMOJIOTMYECKUX HCCIIEIOBaHUM.

I1Py 03

BIIQJICHUE YMEHUSIMU BBIJBUTaTh THUIOTE3bl HAa OCHOBE 3HAHMM 00
OCHOBOTNOJAralomux OHOJOTHYECKMX 3aKOHOMEPHOCTSX M  3aKOHaX, O
MIPOUCXOXKICHUN W CYIIHOCTH XU3HH, TTI00ATBHBIX M3MEHEHHSX B Ouocdepe;
MIPOBEPSATH BBIABUHYTHIE TUIIOTE3bI HKCIIEPUMEHTATBHBIMU CPEJICTBAMH,
bopMynupys Leb UCCIIEI0BAHUS;

[Py 04

BIQJICHHE METOJaMu CaMOCTOSITENIbHOM ~ TOCTAHOBKH ~ OMOJIOTMYECKUX
AKCIIEPUMEHTOB, OIMCAHMS, aHAIM3a M OIEHKHU JOCTOBEPHOCTH IMOJYYEHHOTO
pe3yInbTaTa;

[Py 05

c(OpMUPOBAHHOCTh ~ YOEKIEHHOCTH B  HEOOXOJUMOCTU  COOJIIOJIEHUS
TUYECKUX HOpM U OKOJOTHMYECKHX TpeOOBaHUW TpU TMPOBEACHUU
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Koanl
pe3yJbTATOB

IInanupyemble pe3yibTaThl 0CBOCHHS Y4eOHOI0 NMpeIMeTa BKJIIOYAIOT:

OMOJOrHYECKUX PICC.]'ICI[OB&HPIIZ.

B npouecce ocBoenus npenmMera «bruonorus» y o0y4yaromuxcsi mejgeHanpaBIeHHO
dhopMUpPYIOTCH YHUBepcaJbHble y4eOHbIE IeiicTBHsI, BKIIOYas (OPMHPOBAHUC
KOMIIETCHIINA, 00yYarommxcsi B 00JacTH yu4eOHO-UCCIICIOBATEICKON U MPOCKTHON
NeSTEIbHOCTH, KOTOpPble B CBOIO oO4Yepelb 00ecneYHBAKT MPEEMCTBEHHOCTD
dbopmupoBanus o6mux kommnereniuii @I'OC CIIO.

Buabl yHuBepcaJbHbIX y4eOHBIX Koanl O01mue KOMIeTeHIINH
aencTBuii OK (B coorBercTBUM ¢ PT'OC CIIO no
eroc Coo cnemmaiabHocT 18.02.12 Texnonorus
AHAJINTHYECKOr0 KOHTPOJISI XUHMHYECKHX
coeIMHEeHU I

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE OK 02 OcCylecTBisITh  MOUCK, aHAIU3 |

yueOHble nelicTBuS (popMuUpoBaHUe UHTEPIPETALIUIO nH(pOopMaIy,

coOCTBEeHHOU 00pa3oBaTeNbHOM CTpaTeruy, HEOOXOJUMOW  JJIi  BBIIIOJIHEHUS 33734

co3HarenbHOe (popMHUpOBaHHE po(heCcCHOHATTLHOU IS TEIILHOCTH.

00pa3oBaTeIbHOTO 3aMpoca) OK 04 PaGoTath B KOJUIGKTMBE ¥ KOMaHIE,

- BJIaJICHUC HaBBIKAMH TI03HABATEIHHOM, 3¢ heKTUBHO B3aMMO/ICHICTBOBATH c

y4e0HO-HCCIIEeIOBATENIbCKOH U MPOEKTHOM KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMHU.

nesrenbHOCTH,  HaBblkamu  paspemieHusi | OK 07 | CoxeiicTBoBaTh COXpaHEHUIO OKpYyKarolen

nmpo0jieM; CIOCOOHOCTh M TOTOBHOCTH K cpenbl, pecypcocOepekeHuio, 3PGEeKTHBHO

CaMOCTOATEILHOMY TIOVCKY METOJIOB JIEHCTBOBATH B UYPE3BBIUANHBIX CHTYAITHSIX

pelieHus MIPAKTHYECKHUX 3azady,

MIPUMEHECHUIO pa3IMYHBIX METOJIOB

MO3HAHUS;

-  TOTOBHOCTh M  CIOCOOHOCTH K

CaMOCTOSITENIbHOM nH(pOPMaLMOHHO-

MO3HABATEIILHON JIEATEIBHOCTH, BIIAJCHHE

HaBbIKaMU MOJTy4eHUs HEOO0XO0UMON

nH(pOpMAIIMK U3 CIOBaped pa3HBIX THIIOB,
YMEHHE OpHUEHTHUPOBAThCS B Pa3IUYHBIX
UCTOYHUKAX HH(OpPMAIMU, KPUTHYECKU
OIICHHUBATh u MHTEPIPETHPOBATH
WH(POPMAIIHIO, TOTYYaeMYI0 M3 Pa3IHYHBIX
HCTOYHUKOB;

- yMEHHE HCITI0JIB30BaTh CpencTBa
MH()OPMAITMOHHBIX W KOMMYHHKAITMOHHBIX
texHonoruit (manee - WKT) B pemenun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3AIMOHHBIX 33/1ad4 C COOJIIOJICHUEM
TpeOoBaHMt APrOHOMUKH, TEXHHKHU
0€30I1aCHOCTH, TUTHUCHBI,
pecypcocOepeKeHusl, MIPaBOBBIX u
STHUYECKUX HOPM, HOPM HH(OPMAIMOHHON
0€e30MIacHOCTH;




- yYMEHHE OIpeAeNsiTh Ha3HAYeHUE U
byHKIUN Pa3IMYHBIX COLIMAJIbHBIX
WHCTHUTYTOB;

- BJaJcHHE HaBBIKAMH I103HABaTEJIbHOM
pedieKkcur Kak OCO3HAHUS COBEPIIACMBIX
JICUCTBUMA U MBICIUTEIBHBIX MPOIECCOB, UX
pe3yJIbTaTOB M OCHOBAHWIi, TPAHHUL] CBOETO
3HAHUS u HE3HAHU, HOBBIX
IIO3HABATCJIbHBIX 3ada4 )41 Cpe,HCTB nux
JIOCTHOKEHHS.

KoMMmyHuKaTHBHBIE YHUBeEpPCcaIbHbIE
yueOHbIe AeicTBUSA (KOJJISKTUBHAS U
WHAUBHUAyaJIbHAS JESTEIbHOCTD JIJIs
pelieHus yueOHbIX, TO3HABATEIBHBIX,
UCCJIEIOBATENbCKUX, IPOCKTHBIX,
npodeccroHaIbHBIX 3a71a4)

- YMEHHE MPOyKTUBHO OOIIATHCS U
B3aMMO/JICHCTBOBATH B IIPOLIECCE
COBMECTHOI1 1eATeIbHOCTH, YUUTHIBAThH
MO3UINH JIPYTUX YYaCTHUKOB JCSTEIHLHOCTH,
3¢ PeKTUBHO pa3peniatb KOHQIUKTHI;

- BIIQJICHHUE SI3BIKOBBIMU CPEACTBAMH -
yYMEHHE SICHO, IOTUYHO ¥ TOYHO U3JIaraTh
CBOIO TOYKY 3pEHHSI, UCTIOIb30BATh
a/ICKBaTHbIC SI3bIKOBBIE CPEJICTBA;

OK 04

PaGoTath B KOJUIEKTHBE M KOMaHJE,
3¢ heKTUBHO B3aUMO/ICHICTBOBATh c
KOJUIETAaMH, PYKOBOJICTBOM, KITUCHTAMH.

PerysisiTuBHBIE YHUBepPCAIbHbIE YUeOHbIE
AelicTBHUA (LIeNeroNIaranue, IIaHUPOBaHUE,
PYKOBOJICTBO, KOHTPOJIb, KOPPEKITHS,
HOCTPOCHHUE UHIMBU/TyaTbHOI
00pa3zoBaTeNbHON TPACKTOPHH)

- YMEHHUE CAMOCTOSITENILHO ONPEICIISTh LIEN
JACATCIIbPHOCTH U COCTABJIATH IIJIAHBI
JeATEIBHOCTH; CAMOCTOSTEIIHHO
OCYIIECTBIISATh, KOHTPOIMPOBATH U
KOPPEKTUPOBATh ACATEIbHOCTS;
UCIIOJIb30BATh BCE BOSMOKHBIE PECYPCHI IS
JIOCTHOKCHUSI TOCTABJICHHBIX LIENeH 1
pean3anuy IIaHOB JesATeIbHOCTH;
BBIOMPATh YCICIIHBIC CTPATETUH B
PA3JIMYHBIX CUTYalUAX;

- YMEHHUE CAMOCTOSITENLHO OIICHUBATh U
NPUHUMATh PELICHUSI, OTIPEICIISIOIINS
CTPATErHIO TIOBEICHUS, C yIETOM
Ipa’KAaHCKUX U HPAaBCTBCHHBIX HCHHOCTeﬁ.

OK 02

OK 07

OcymiecTBISTh
UHTEPIIPETALNIO WHpOpMaInH,
HEOOXOJIUMOW  JIIi  BBITIOJIHEHUS 33134
poQeCCUOHATBHOMN IEeATSITHHOCTH.

ITOUCK, aHaIu3 u

CozieiicTBOBATh COXPAHEHUIO OKpPYKaroIIeH
cpensl, pecypcocoepekennto, 3¢hEHEeKTUBHO
JIEIICTBOBATh B UPE3BBIYANHBIX CUTYAIIHSIX
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B nensx nmoarotoBku oOyyaromuxcsi kK Oyayined mpodeccuoHaabHOM IeaTeIbHOCTH
npu uzyyeHuu ydyeOnoro npeamera OVII.11 Buonorus 3aknaapiBaeTcs OCHOBa JIs
dopmupoBanus [IK B pamkax peanuzauuu OOII CIIO no cnenumansHoctu 18.02.12
TexHOJ0rus aHaTUTUYECKOTO KOHTPOJIS XUMHUUECKUX COEAMHEHUI.

Koapnl HaumenoBanue IIK (B coorBeTcTBHH ¢ @I'OC CIIO) o cnenuajibHOCTH
IIK 18.02.12 TexHoJIOTHSI AHAJTUTHYECKOT0 KOHTPOJISI XUHMHYECKHX
coeIHuHEeHu |

HpOBe)IEHI/Ie KaY€CTBCHHDBIX H KOJIMYC€CTBCHHBIX aHAJIHU30B MPUPOAHLIX H
NMPOMBIIIJICHHBIX MAaTEPHAJIOB ¢ IPUMCHCHUEM XUMHYECCKUX U (1)1/[3I/IKO-X]/IMI/I‘-ICCKI/IX
METOJ0B aHAaJ/IN3a:

IIK 2.2. [IpoBOINTH KaUECTBEHHBIN M KOJIMYECTBEHHBIN aHAIN3 HEOPTaHNYECKUX U

OpTraHUYCCKUX BCIICCTB XUMNYCCKUMU U (I)I/I3I/IKO-XI/IMI/I‘IGCKI/IMI/I METOdaMMU.
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2. OFBbEM YYEBHOI'O IIPEJMETA Y BUJIbl YYEBHOM PABOTBI

Buj y4yeOHoii padoThI

O0neM B yacax

O0bem o0pa3zoBaTe/IbHOM MPOrpaMMbl Y4eOHOI0 NMpeaMeTa 117
OcHoBHoOe coaep:kaHue

B T. 4..

TEOPETUUECKOE 00yUueHHE 33
IIPAKTUYECKUE 3aHATUS 62
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHUE 20
BT. U..

TEOPETHUECKOE 00yUeHHe 12
NPaKTUYECKUE 3aHATUS 8
Koncyabranuu 2
JAu¢pepeHpoBaHHBIN 3a4eT

Hroro: 117
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3. COAEP’KAHUE U TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEIMETA
OVII. 11 BUOJIOI'UA

Koa 1n4HOCTHEIX

Oo0bem Kon Kon pe3yabTaToB
HanmenoBanue Coaepxxanue yueOHOro Mmarepuana u Gopmsl B 00pa30BaTeIbHOIO | 00Pa30BaTEIbLHOIO peaau3annu
pa3aesioB U TeM OPraHu3alMu AesiTeJTbHOCTH 00y4aroIIUXCs yacax pe3yJbTara pe3yJbTara NPOrpamMMmbl
P1roC COO P1r'OC CIIO BOCIIMTAHMS/HANIPABJICHH
sl BOCIIUTAHMSI.
Pasznen 1. buosiornsi Kak KOMIUIEKC HAYK 0 JKHBOM MHpe€ 10
Copep:xxanue y4e0HOro MmaTepuaJa 6 OK 02, OK 04, OK JIPBP 10.1
1 | buonorus kak KOMIUIEKCHAsI HayKa 2 1IP6 04, Ilpy 02 07,
CoBpeMeHHbIE HAITPaBJICHUS B OMOJIOTHH. MP 01
CBsi3b OMOJIOTHH C IPYTHMH HAyKaMU
2 | Henm u 3agaun Ononoruu. [Ipu3Haku >KUBBIX ) 1IP6 01, Ilpy 01 OK 02, OK 04, OK JIPBP 10.1
OpraHU3MOB. YPOBHU OpraHU3ALMH KU3HU. MP 01 07
3 | I'unore3s! u Teopuu, UX PoOjb B 1Ip601; Ilpy 02 OK 02, OK 04, OK JIPBP 10.1
(hopMHpPOBAaHUN COBPEMEHHOU 2 JIMP 04 07
€CTECTBEHHOHAYYHOM KapTHHbBI MUpa
I[pakTn4yeckune 3aHATHSA [1P6 04,ITpy 02, JIP | OK 02, OK 04, OK
IIpakTuyeckoe 3ansaTue Ne 1.Mcnons3oBanue 13, ITP6 ,0LJIP 05, | 07,
Pa3IMYHBIX METOJOB MPU U3yUYEHUU JIP 07, JIP 09,MP JIPBP 10.1
OHOJIOTMYECKUX O0BEKTOB. 01, MP 02, MP 03,
IIpakTnyeckoe 3ansaTue Ne 2. Texnuka 2 MP 04, MP 08,
MHUKPOCKONHUPOBAHUSI.
Paznea 2. CTpyKTypHBIe M (DYHKIHOHAJIbLHbIE OCHOBbI 24
KU3HU
Conep:xxanue y4eOHOr0 MaTepuasia 10 MP 03, MP 01, OK 02, OK 04, JIPBP 10.1
1 | MonekynsipHble OCHOBBI KU3HHU. 2 MP 04, MP 09Mpy OK 07

HGOpFaHquCKHG B€IICCTBA, MX 3HAYCHHC.

02, Ilpy 03, JIP 09
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Koa anyHoCTHBIX

O0neMm Kon Kon pe3yJibTaToOB
HanmenoBanme Conep:xanue y4eOHOro MaTepuaia u (popmMbl B 00pa3oBaTeIbLHOIO | 00Pa30BATEJBLHOIO peaau3anuu
pa3/1esioB U TeM OPraHu3anMu JAesiTeIbHOCTH 00y4aIIUXCS yacax pe3yJbTara pe3yJbTara NPOrpamMmbl
®1rocC Coo ®Ir'oC C11oO BOCIIUTAHMS/HATIPABJICHH
sl BOCIIUTAHMSI.
2 | Opraandeckue BemecTBa (yriaeBoIbl, IIpy 02, I1py 03, OK 02, OK 04, JIPBP 10.1
JTUNHUBI, OCIKU, HyKJICHHOBBIE KUCIIOTHI, JIP 07, JIP 09, MP OK 07
AT®) u ux 3Hauenue. buonoaumepsl. 2 02, MP 04, MP 09
Jpyrue opraHn4eckue BeIEeCTBa KIETKH.
Hano Texnonoruu B Onosoruu.
3 | Hutonorus, MeTOIbl UTONOTHH. Pojb JIP 07,JIP 09, I1P6 OK 02, OK 04, JIPBP 10.1
KJIETOYHOU TEOPHUH B CTAHOBJICHUU 02, I1P6 03, IIpy OK 07
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI ) 02,11py 03
Mupa. Kinetku npokapuot u 3yKapuor.
OCHOBHBIE YaCTH ¥ OPTaHOUIbI KJIETKH, UX
GbYHKITUH.
4 | Bupycsl — HekseTouHas (opMa KHU3HH, 2 JIP 07, JIP 09, MP OK 02, OK 04, JIPBP 10.1
Mepbl IPOPUITAKTUKN BUPYCHBIX 01, MP 02, MP 04 OK 07
3a0071eBaHUM.
IIpodeccnoHaIbHO OPHEHTHPOBAHHBIE )
3agaHus
5 | JKusHenesaTenbHOCTh KIIETKU. IlnacTuueckuit 2 MP 01, MP 04, MP OK 02, OK 04 JIPBP 10.1
ooMeH. POTOCHHTES, 03, JIP 05, JIP 11, IIK 2.2

xeMocuHTe3. buocuHTe3 Oenka.
DOHeprerndyeckuil oOMeH. XpaHEeHHe,
nepenaya u

peanu3anus HacJaeICTBEHHON HH(pOpMAaIiH B
knetrke. I'eHeTndeckuii kond. I'eH,

reHoM. ['enomuka. BinsHre HApKOreHHBIX
BEIIECTB HA MPOLIECCHI B KIeTKe. KieTounbIit
UK uHTepdasa u aeneHue. MuTo3 u
MEHO03, NX 3HAaUCHHUE.

CoMaTHYECKUE U TOJIOBEIC KICTKH

JIP 09, JIP 08, ITpy
01,
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Koa anyHoCTHBIX

O0neMm Kon Kon pe3yJibTaToOB
HanmenoBanme Conep:xanue y4eOHOro MaTepuaia u (popmMbl B o0pa3oBaTe/IbHOIO | 00Pa30BaTEJbLHOIO peanu3anuu
pa3/1esioB U TeM OPraHu3anMu JAesiTeIbHOCTH 00y4aIIUXCS yacax pe3yJbTara pe3yJbTara NPOrpamMmbl
®1rocC Coo ®Ir'oC C11oO BOCIIUTAHMS/HATIPABJICHH
sl BOCIIUTAHMSI.
IIpakTHYeckune 3aHATHS 14 MP 01,MP 03, OK 02, OK 04, JIP BP 10.1
MP 04, I1py 04, OK 07
Ilpy 02
JIP 07
IIpakTnyeckoe 3ausaTue Ne 3. M3yueHue KIeTok 2 ,MP 01, MP 02, OK 02, OK 04, JIPBP 10.1
pacTeHH 1 )KUBOTHBIX HA TOTOBBIX MP 03, MP 04, OK 07
MHUKpoIpenaparax. 1IP6 03
IIpakTnueckoe 3ansaTue Ne 4. CpaBHeHue 4 1IP6 04,, I1P6 03, OK 02, OK 04, JIPBP 10.1
CTPOCHUS KJIETOK PACTEHUM U )KUBOTHBIX Ilpy 01, I1py 02 OK 07
IIpakTnueckoe 3ansiTue Ne 5. M3ydyeHue craauii 2 Ilpy 04, I1P6 03, OK 02, OK 04, JIPBP 10.1
MHUTO3a Ha FOTOBBIX MUKpOIIpenapaTax JIP 05 OK 07
IIpakTyeckoe 3ansaTue Ne 6. 3yuenue craguit 2 11P6 04, Ilpy 04, OK 02. OK 04 JIPBP 10.1
M€i103a Ha TOTOBBIX MUKpOIIpenaparax JIPO 5
IIpo¢eccuoHa/IbHO OPHEHTHPOBAHHBbIE
3aiaHus
JladopaTopnasi padora Ne 1. OOHapyxeHHe 4 1IP6 03, I1P6 04, OK 02, OK 04 JIP BP 10.1
YTJIEBOJIOB ¥ OEJIKOB C MOMOIIBI0 KAYECTBEHHBIX Ilpy 04, JIP 05, JIP [IK 2.2
peaKmuit 09, JIP 13, MP 03
Paznea 3. Opranusm 25
Copep:xxanue y4e0HOro MaTepuaJa 7
1 | OcoOeHHOCTH OTHOKIETOYHBIX, 2 JIP 11, JIP 08, IIP6 | OK 07, OK 04 JIPBP 10.1
KOJIOHHAIBbHBIX U MHOTOKJIETOYHBIX 01, 1IP6 02, [IP6
OPraHu3MOB 05,1Ipy 01, MP 03
2 | BzaumocBsI3b TKaHe|, OpraHoB, CUCTEM 2 JIP 08, JIP 11, IIP6 | OK 4, OK 07

OpPraHOB KaK OCHOBA IIEIOCTHOCTU
opranusmMa. OCHOBHBIE ITPOLECCHI,
npoucxozsimue B opranusme. [logaep:xxanue

01, ITP6 02, I[1P6
05, I1P6 6, Ilpy
01,MP 03
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Koa anyHoCTHBIX

O0neMm Kon Kon pe3yJibTaToOB
HaumenoBanue Coaep:xanue yueOHOro Mmarepuana u Gopmbl B o0pa3oBaTe/IbHOIO | 00Pa30BaTEJbLHOIO peanu3anuu
pa3/1esioB U TeM OPraHu3anMu JAesiTeIbHOCTH 00y4aIIUXCS yacax pe3yJbTara pe3yJbTara NPOrpamMmbl
®1rocC Coo ®Ir'oC C11oO BOCIIUTAHMS/HATIPABJICHH
sl BOCIIUTAHMSI.
rOMEO0CTa3a, IPUHIUI 0OpaTHOM CBSI3H.
3 | PasmHOXeHME opraHu3MoB. Byl 3
OIIOIOTBOPEHUS] Y KUBOTHBIX.
IIpakTH4yecKkue 3aHATHSA 18
IIpakTnyeckoe 3ansiTue Ne 7. Pemenue 2 IIP6 04, I1P6 05, OK 02, OK 04 JIPBP 10.1
3JIEMEHTAPHBIX 3a7a4 M0 MOJIEKYJISIPHOU Iipy 01,1Ipy 04
Ouooruu
IpakTuyeckoe 3anaTue Ne 8. Brisiienue 2 IIpy 04, 1IP6 04,
MIPU3HAKOB CXOJICTBA 3apOJIbIIIEH YSIIOBEKa U 1IP6 05,11py 01 OK 02, OK 04 JIPBP 10.1
JPYTUX MO3BOHOYHBIX JKUBOTHBIX KaK
JI0Ka3aTeJIbCTBO MX POJICTBA
IIpakTuyeckoe 3anaTue Ne 9. CocrapieHue 2
AJIEMEHTAPHBIX CXEM CKPEUIMBaHUS 11P6 05, ITP6 OK 04, OK 02 JIPBP 10.1
IIpakTnueckoe 3ansaTue Ne 10. Pemenue 4 04,I1py 01, I1py 04
TeHETHYECKUX 3aJau
IIpakTuyeckoe 3ansaTue Ne 11. M3yuenune 2
Pe3yJIbTaTOB MOHOTHOPUIHOTO M TUTHOPUIHOTO 11P6 04, 11P6 , Ilpy
CKpEIIUBaHUs Y )IpOSO(i)I/IJ'IBI 04 OK 02, OK 04 JIPBP 10.1
IIpakTyeckoe 3ansaTue Ne 12. 2 MP 04, MP 01, MP
CocraBrieHre U aHaU3 POJOCIOBHBIX YeIOBEKa 03, MP 09
IIpakTuyeckoe 3ansaTue Nel3. M3yuenne 2
W3MEHUYMBOCTH, IOCTPOECHNE BaPUALIMOHHOTO psifa
1 BapHALMOHHON KpHBOH MP 01, MP 02, MP OK 02, OK 04 | JIPBP 10.1
IIpakTnyeckoe 3anaTue Ne 14. Onucanue 2 02, JIP 05, JIP 07,
(eroruma. 11P6 03, IIpy 02
Pazpgea 4. Teopus 3BoTI0HUN 32
Conep:xaHue y4eOHOr0 MaTepuasia 8
1 | Hayunsie B3rsianl K. Jlunnes u JXK.b. 2 MP 04, MP 03, OK 02 JIPBP 10.1
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Koa anyHoCTHBIX

O0neMm Kon Kon pe3yJibTaToOB
HaumeHnoBaHue Copep:xanue yueOHOro MaTepuasia u popmsl B 00pa3oBaTeIbHOTO | 00pa30BaTEILHOIO peajim3anuu
pa3/1esioB U TeM OPraHu3anMu JAesiTeIbHOCTH 00y4aIIUXCS yacax pe3yJbTara pe3yJbTara NPOrpamMmbl
®1rocC Coo ®Ir'oC C11oO BOCIIUTAHMS/HATIPABJICHH
sl BOCIIUTAHMSI.
Jlamapka MP 01

2 | OBomononHas reopusi Y. Jlapsuna 2

3 | CBUIIETEIBCTBA SBOJIIOIUHU KUBOUW MPHUPOJIBI 2

4 | Pa3BuTHE IPEJCTABICHUN O BUJIC 2 MP 04, ITP6 02,

IpakTHYeCcKHe 3aHATHS 24 11P6 05, Ilpy 01

IIpakTuyeckoe 3anaTue Ne 15. CpaBHeHHE 2 MP 01, MP 02 OK 02 JIPBP 10.1

BHJIOB 1O MOP(HOJIIOTUYECKOMY KPUTEPHUIO

IpakTuyeckoe 3anaTue Ne 16.0mmcanne 2 MP 03,MP 04

MPUCIIOCOOICHHOCTH OpraHu3Ma U ee OK 04

OTHOCHTEIIFHOTO XapakTepa

IIpakTnyeckoe 3ansaTue Ne 17.BoisABiieHue 2

IPUCTIOCOONIEHHUI OPraHM3MOB K BIIHSTHHUIO IIP6 03, ITP6 04,

pa3IMYHBIX YKOJIOTUYECKUX (PaKTOpOB IIpy 02,11Ipy 04, JIP OK 07

IpakTuueckoe 3anaTue Ne 18.CpaBHeHue 2 05, JIP 07,JIP 09

AHATOMHUYECKOT'O CTPOEHUS PACTEHUH pa3HBIX

MeCT OOUTaHHUSL.

IIpakTyeckoe 3ansaTue Ne 19.Mertonbt 2 JIP 05, JIP 07, JIP JIPBP 10.1

nu3MepeHus GakTopoB cpeiibl 0OUTaHUS 14

IIpakTyeckoe 3ansaTue Ne 20.113yuenue 2

SKOJIOTMUECKHX aJallTaiil 4eJoBeKa MP 01, MP 02, OK 02, OK 04, OK

IIpakTuyeckoe 3anaTue Ne 21.CocraBnenue 2 07

MUIIEBBIX [enei MP 03, MP 04,

IpakTuyeckoe 3ansaTue Ne 22.13yuenue u 2

OIUCAHUE IKOCHCTEM CBOEH MECTHOCTH MP 09, 11P6 02,

IpakTuuyeckoe 3anaTue Ne.23 MonenupoBanue 4 IIP6 03,

CTPYKTYP U MPOLIECCOB, TPOUCXOISIINX B

SKOCHCTEMAX 1IP6 04, I11P6 05,

IpakTuyeckoe 3anaTue Ne 24.01eHka 4 Lipy 01, 1Ipy 02,

AHTPONOTeHHBIX U3MEHEHHH B IPUPOJE

Lipy 04, I1Ipy 03
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Koa anyHoCTHBIX

O0neMm Kon Kon pe3yJibTaToOB
HanmenoBanme Conep:xanue y4eOHOro MaTepuaia u (popmMbl B 00pa3oBaTeIbLHOIO | 00Pa30BATEJBLHOIO peaau3anuu
pa3/1esioB U TeM OPraHu3anMu JAesiTeIbHOCTH 00y4aIIUXCS yacax pe3yJbTara pe3yJbTara NPOrpamMmbl
®1rocC Coo ®Ir'oC C11oO BOCIIUTAHMS/HATIPABJICHH
sl BOCIIUTAHMSI.
Pa3znea S. PasButuHe ku3HM HA 3emiie 8
Coaep:xanue y4eOHOro MarepuaJia 4 Ilpy 01,11py 02, OK 02 JIPBP 10.1
1 | I'unoTe3sl MPOUCXOXKACHUSA >KU3HU HA 2 IIpy 04, I1P6 02,
3emite. OCHOBHBIE 3Tamlbl 3BOJIIOIUU MP 01, MP 02, MP
OPraHryYeCcKoro Mupa Ha 3emJie. 03,MP 04
2 | CoBpeMeHHbIE TPEICTABICHUS O 1IP6 02, ITP6 03, JIPBP 10.1
MPOUCXOXKICHUU YEJIOBEKa. DBOJIOIUS 1IP6 05, Ilpy 01, OK 02. OK 04
yesioBeka (aHtponoreHes). JBmxyiiue 2 Iipy 0211py 03
CWJIBI aHTpororeHe3a. Pacwl uenoBeka, UX
MIPOUCXOXICHHUE U SJIMHCTBO.
IIpakTnyeckune 3aHATHS: JIPBP 10.1
IIpakTuyeckoe 3anaTHE N2 25.AHANN3 U OLIEHKA 4 MP 01, MP 03,
TUIIOTE3 MTPOUCXOXKICHUS KU3HU U YeIIOBEKa MPO4, JIP 0511P6 OK 02, OK 04
02, Ilpy 03, Ilpy 04
Pasnea 6. Opranu3mbl 4 OKpY:KalOLas cpeaa 16
IIpodeccuonanbHO OpeHTHPOBAHHBbIE 10 LIpy 05, Ilpy 0311py OK 02, OK 07
3ajaHus 05, Ilpy 04, Ilpy 1IK 2.2
1 | Ilpucnoco6nenust opraHu3MoB K JIEHCTBUIO 5 01, Ilpy 02, JIP 09,
IKOJIOTHUYECKUX (aKTOpoB. buoreoieHos. JIP 08, IIP6 02, JIPBP 10.1,
Okocuctema. PasHooOpa3ue skocucTeM. IIP6 05, MP 01,
B3anmooOTHOLIEHUS TOMYISUMNA pa3HbIX MP 03, MP 04, MP
BHJIOB B 3KocHucTeMe. KpyroBopoT BemecTs u 09, JIP 05, JIP 14
MOTOK SHEPTUU B
IKOCUCTEME. Y CTOWYMBOCTh W JIMHAMHUKA
skocucteM. llocnencTBus BIUSHUS
NESATETFHOCTH Y€JIOBEKa Ha YKOCUCTEMBI.
Coxpanenne OnopazHooOpa3usi Kak OCHOBA
YCTOWIMBOCTH YKOCHCTEMBI.
2 | Ctpykrypa Omocdepsl. 3aKOHOMEPHOCTH 5




Koa anyHoCTHBIX

O0neMm Kon Kon pe3yJibTaToOB
HaumenoBanue Coaep:xanue yueOHOro Mmarepuana u Gopmbl B o0pa3oBaTe/IbHOIO | 00Pa30BaTEJbLHOIO peanu3anuu
pa3/1esioB U TeM OPraHu3anMu JAesiTeIbHOCTH 00y4aIIUXCS yacax pe3yJbTara pe3yJbTara NPOrpamMmbl
®1rocC Coo ®Ir'oC C11oO BOCIIUTAHMS/HATIPABJICHH
sl BOCIIUTAHMSI.
CYILLIECTBOBaHUS OHoChEpHI.
KpyroBopoTs! BemiecTs B 6rocdepe.
I'moGanbHble aHTPONOr€HHbIE W3MEHEHHUS B
o6uocdepe. [Ipobrembr
YCTOMYHUBOTO pPa3BUTHSL.
[TepcrieKTHBBI Pa3BUTHUSI OMOTOTHUECKUX
HayK.
IIpakTu4yeckue 3aHATHSA: 6 Ilpy 02,11Ipy 01,11Ipy OK 04, OK 02, JIPBP 10.1
03, IIpy 04, IIpy OK7
IIpodpuibHO-OpreHTHPOBAHHOE 3a/1aHUE. 4 05, I1P6 03, MP 01, IIK 2.2
IpakTuueckoe 3anstue Ne 26. Ananus 4 ]IZP 03, /P 09, JIP
M3MEeHeHus gemMorpaduyeckoit curyamuu PO
HpaKanecxoe 3ansTue Ne 27. CIV/ICTeMaszaum 2 IIpy 02,Tpy 01,TIpy OK 04, OK 02, JIPBP 10.1
3HaHUH 0 PUTO TOKCHHAX pacTeHUH cperHeit 03, Ipy 04, [Ipy OK 7
nosiocel Poccun 05, IIP6 03, MP 01,
IIpakTuyeckoe 3ansaTue Ne 28. 2 MP 03, JIP 09, JIP
JAu¢pepeHpoBaHHBIN 3a4eT 14
KoHcyabTanmuu 2
Bcero: 117
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4. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI YYEBHOI'O IPE/IMETA

Tpeb6oBaHUA K MUHMMAJIbHOMY MATEPHAILHO-TEXHHYECKOMY O0ecreyeHUIo
Peanuzanus nporpammel yueOHOTo TipeMeTa TpeOyeT HaTu4usl ydeOHOro kabuHeTa

«bnomorusy.

O6opynoBanue yueOHOTO KaOMHeTa:
— TIOCaJ0YHBIE MECTA CTYACHTOB;

— pabodee MECTO MPEMNo1aBaTes;

— JIOCKa;

— HarJIsAHbIE MOCOOWs (YYeOHUKH, OMOPHBIC KOHCIEKTBI, CTCHIBI, pPa3IaTOYHBINA
MaTepHall, MOJICIH CTEPEOMETPHUYCCKUX Tell, PE3CHTALINN ).

TexHuueckue CpCaACTBa O6y‘I€HI/IH:

[E—

— TIK;
— MYJbTUMEIUA IPOEKTOP, IKPaH.

Nudopmanuonnoe odecneyeHrue 00y4eHust

OCHOBHBIE HCTOYHUKH

JIns npenonaBaTenen

buonorus: B 2 1. / noxg pen. H. B. SApsiruna. — M., 2021.
buosnorus: pykoBoJICTBO K MPaKTUYECKUM 3aHATUsM / oA pea. B. B. MapkuHoti.
— M., 2020.
Hapsun Y. IIpoucxoxaenue sugoB. — M., 2020.
KoOpusuckuit B. A. ®unocodus 3K0IOTHN: KpaTKUM Kypc: y4ued. mocodue ais
By30B. — M., 2020.
OpnoBa D.A. Vctopusi aHTPONIOJIOTHUECKUX YUEHUN: yUeOHUK ISl By30B. — M.,
2020.
IlexoB A.Il. buonorus, reseruka u napaszuronorus. — M., 2021.
YeoObmes H.B., I'punesa I'.I". buonorus. — M., 2021.

s cTyieHTOB
O6mas 6uonorus: yueonuk maisa CIIO / mon penakiueit B.M.Koncrantunosa. M.:
Axanemus., 2020
Nonnera A.IO. buonorus. Bech mKONBHBIN Kypc B cxeMax U Tabmumax. — M.,
2020
Jlykatkun A.C., Pyuun A.b., Cunaesa T.b. u np. buonorusi ¢ ocHoBaMH 3KOJIOTUU:
y4eOHUK JIJIsl CTYI. YUPEXKACHHM BBICI. oOpa3oBanusi. — M., 2019.
MamontoB C. I'., 3axapoB B. b., Koznosa T. A. buonorus: yueOHUK 17151 CTY/I.
VYupexxaenuit Beicil. 00pazoBanus (OakanmaBpuar). — M., 2021.
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I[OHOJIHI/ITCJILHLIQ HCTOYHUKHU

g mpenoaBarenen

1. ®enepanbubiii 3ak0H OT 29.12.2012 Ne273-®3 «O06 oOpa3zoBanuu B Poccuiickoit
®enepanuny». [lpukaz Mwunobpuayku Poccum ot 17.05.2012 Ne 413 «O6
yTBEPXKJIEHUU (elepaibHOr0 TOCYJapCTBEHHOTO 00pa30oBaTEIbHOrO CTaHAapTa
cpeaHero (IoJTHOro) o01Iero oOpa3oBaHus.

2. [Tpuka3z Munobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHUU M3MEHEHU I
B Ilpukxa3 MunucrepctBa oOpa3oBaHusi u Hayku Poccuiickoit ®enepanuu OT
17.05.2012 Ne 413 “O6 yrBepxaeHuu (peaepalIbHOr0 TOCYJIapCTBEHHOTO
00pa3oBaTenLHOTO CTaHAAPTA CPEAHETO (TIOTHOTO) 00IIEeT0 00pa3oBaHUS .

3. [Tucemo [lemapTrameHTa rocydapCTBEHHOM TMONUTUKH B c(epe MOArOTOBKHU
pabouux xkagpoB u IO Mwunobpuayku Poccum ot 17.03.2015 No 06-259
«PekoMeHalMu MO0 OpraHu3ali TOJYYEHHUs CPEJAHEro oO0Iiero oOpa3oBaHUsl B
npenenax OCBOCHMSI 00pa3oBaTENbHBIX MPOrpaMM CpeaHero mnpodecCruoHaIbHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO OOHIEro oOpa3oBaHUs C YYETOM TpeOOBaHMIA
denepanbHbIX TOCYJAPCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB U MOJIy4aeMoOM
npodeccun Wiv CrenuaIbHOCTH CPEHEr0 MPO(PecCHOHATBEHOTO 00pa30BAHUS.

s cTyAeHTOB
Huxkutunckas T.B. buonorus: kapMansslii cipaBouHuk. — M., 2021.
Cuso I'mazoB B. U., Aradonona U. b., 3axaposa E. T. buonorus. O0mias 6uonorus:
0a3oBbIil ypoBenb, 10—11 kmacc. — M., 2020.
3. CyxopykoBa JI. H., Kyumenko B. C., BanoBa T. B. buonorus (6a3oBbiii
ypoBeHb). 10—11 kmacc. — M., 2020

N —

Iepeuens UuTEpHET-pecypcoB
www.sbio.info (Bcst Ouonorus. CoBpemeHHass OWOJOTHS, CTaTbU, HOBOCTH,

OubIMoTEKA).

www.window.edu.ru (ExuHoe oxHO gocTtynma K oOpa3oBaTelbHBIM pecypcam
HNHutepHera o Ouonorun).
www.5ballov.ru/test (Tect mis aOUTYypHUEHTOB MO BCEMY IIKOJIBHOMY KypCy

ouosorun).
www.vspu.ac.ru/deold/bio/bio.htm  (TenekoOMMyHHKAalMOHHBIE  BHKTOPUHBI IO

OMOJIOrUH — HKOJIOTHH Ha cepBepe BopoHeKCKoro yHHUBEpCUTETA).
www.biology.ru (buonorus B OTkpbiToM Kosutemke. CailT COAEPKUT AIIEKTPOHHBIM

y4eOHUK no 6uonorun, On-line TecTsl).
www.informika.ru (OnekTpoHHbINA y4eOHUK, OOJIBILION CIIMCOK UHTEPHET-PECYPCOB).
www.nrc.edu.ru (bruosorndeckast kapruHa Mupa. Pazen KoMIbloTepHOro yueOHMKa,
pa3paboTaHHOro B MOCKOBCKOM TOCYAapCTBEHHOM OTKPBHITOM YHUBEPCUTETE).

www.informika.ru (31eKTpOoHHbBIN yueOHUK, OOJBIION CIIMCOK MHTEPHET-PECYPCOB).

www.nrc.edu.ru (buonorunueckas kaptuna mupa. Pa3aen komnbsroTepHoro yueOHuKa,

pa3paboTaHHOrO B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).
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http://www.nrc.edu.ru/
http://www.informika.ru/
http://www.nrc.edu.ru/
http://www.informika.ru/
http://www.biology.ru/
http://www.vspu.ac.ru/deold/bio/bio.htm
http://www.5ballov.ru/test
http://www.window.edu.ru/
http://www.sbio.info/

www.nature.ok.ru (Penkue u wucuezarouge KUBOTHbIE Poccum — TPOEKT

Okonorunyeckoro nearpa MI'Y um. M. B. JlomoHocoBa).
www.kozlenkoa.narod.ru ([ Tex, KTo yuuTcsa caM M YYUT JPYTUX; OYHO H

AVCTAHIIMOHHO, OMOJIOTHH, XUMHH, APYTUM TIPEIMETaM).
www.schoolcity.by (buonorust B Bonpocax u oTBeTax).
www.bril2002.narod.ru (buonmorust ans mkonbHUKOB. KpaTkas, KOMITakTHas, HO

JIOCTATOYHO MOApoOHass uHpopManus 1o pasnenam: «OOmas Oouonorus», «boraHukay,
«3oonorusy, «HeaoBek»)
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http://www.nature.ok.ru/

5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
HHPEJMETA
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HanmeHnoBaHue 00pa3oBaTe/IbHbIX
pesyastatoB ®I'OC COO
(mpeameTtHble pe3yabTathl — [1P)

MeToabI OLIEHKH

ITP6 01chopMupoBaHHOCTD MIPECTABICHUN O
OMOJIOTMH KaK YaCTH MUPOBOM KYJIbTYpPbI U
MecTe OMOJIOTUU B COBPEMEHHOM
LUBWIN3ALUH, CLI0OCO0aX OMUCAHUS SABICHUN
peasbHOro MHpa Ha OHOJIOTHYECKOM SI3BIKE;

- BBITMIOJIHEHUE NTPAKTHYECKUX PadoT.
-[IOJI'OTOBKA COOOIICHHUIT
-TECTUPOBAHUE

HOATOTOBKA MPE3CHTALIUIH

-penIeHue 3a1a4y

I1P6 02 chopMUpOBAaHHOCTH MPEICTABICHUN O
OMOJIOTMYECKUX TIOHATUSAX KaK BOKHEHIIINX
OHMOJIOTHUECKUX MOJIENSIX, TTO3BOJISIOLINX
OMHCHIBATh M U3y4aTh Pa3HbIE MPOILIECCHI U
SIBIICHUS;

- BBINIOJTHCHHE MPAKTHYECKUX PadOT
-TeCTUPOBAHUE

- MMOATOTOBKA MPE3CHTAIHMA
-[IOJITOTOBKA COOOIIIEHUH
-MOJICIMPOBAHHE IKOCHCTEM
-COCTaBJICHHUE TAOIHIL

ITP6 03 Bi1agecHME METOIaMH JOKA3aTEILCTB U
QITOPUTMOB PEIICHUS, YMEHHE X IPUMEHSTb,
MIPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO0JIe PEIICHUs 3a/a4,

- BBITMIOJIHEHUE NTPAKTUYECKUX PadoT;
- YCTHBIH OIIpOC;

- TECTUPOBAHUE.

[ToaroToBka npe3eHTanuin

ITP0 04 BnaseHue craHJapTHBIMM IPUEMAMU
pelieHus: OMOJIOTMYECKUX YpaBHEHUII;
HCIIOJIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX
IIporpaMM, B TOM YHCJIE /7Sl TIOUCKA Ty TH
pELICHUS U WIIIOCTPALUU PEILIEHUS
YpaBHEHUU;

- BBITIOJTHEHUE MPAKTUIECKUX PAOOTHI;
- YCTHBIH OIpOC;

- TECTUPOBAHUE

-IIOJArOTOBKA COOOIIECHMI

-perieHue 3aaaq

ITP6 05 cdopMuUpOBaHHOCTH MPEICTABICHHIA
00 OCHOBHBIX MOHSATHSIX, HACIX U METOJaX

- BBITMIOJTHEHUE MPAKTHYECKUX PAOOTHI;
- YCTHBIH OIpOC;

OHMOJIOTHYECKOT0 aHAJIN3a; - TECTUPOBAHHUE.
IIP6 06 Bi1aieHrEe OCHOBHBIMU MOHSITHSIMH O - YCTHBIH OIpOC;
OMOJIOTMUECKUX CBOMCTBAX; - TECTUPOBAHUE;

cpOpMUPOBAHHOCTH YMEHHS PACIO3HABATH
XMUMUYECKUX (UTyp Ha 4epTexax, MOACISAX U B
peaTbHOM MHpE; IPUMEHEHHE U3yUCHHBIX
CBOWCTB XUMHUECKUX (HUTYp U HOpMYI IS
peuieHus 3a1ay;

- BBITTOJTHEHUE TIPAKTHICCKUX PabOT
-IIOATOTOBKA COOOIIEHHI

-pelieHue 3aaa4

-IIOATOTOBKA IIPE3CHTALU;

I1P6 07 chopMupOBaHHOCTH NPEACTABICHUN O
npoleccax U SBICHUAX, MMEIOIINX
OMONIOTMYECKUI XapaKTep, CTATUCTUYCCKUX
3aKOHOMEPHOCTSIX B PEaIbHOM MHDE,
OCHOBHBIX MOHSTHSX JJIEMEHTapHON
OHOJIOTHU;

- BBITIOJTHEHUE TIPAKTUYECKUX paloT;
- YCTHBIH OMpOC;

- TECTUPOBAHUE.

-TIOJIrOTOBKA OTYETOB

-OTBETHI HA KOHTPOJIBLHBIE BOMPOCHI

IT1P6 08 BiiaseHe HaBBIKAMU UCIOJIB30BAHUSA
TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM TIpU
pEIICHNH 3a]1a9;

- BBIIIOJIHEHUE MPAKTUYECKUX paboT;
-[TOJITOTOBKA COOOIICHU

-peleHue 3aaa4y

-COCTaBJICHHE CXEM CKPEIINBaHHs OPTaHU3MOB
-BBITIOJIHEHHUE JTA0OPATOPHBIX paboT
-3a4eTHBIC pabOTHI

ITPy01chopmMupoBaHHOCTH MPECTABICHHIH O
HEO0OXOIUMOCTH J0Ka3aTeIbCTB PU
000CHOBAHNYU OMOJIOTHUECKUX YTBEPXKICHUNA U
poJiu OUOJIOTMH B MTPOBEJICHUH 1€ yKTUBHBIX
pacCyKICHHUI;

- BBITIOJIHEHUE TPAKTUYECKUX PadboT
- YCTHBIH OIpOC;

- TECTUPOBAHUE.

-IIOJArOTOBKA COOOIIEHMI

IPy02 chopMupoOBaHHOCTH TOHATHIHHOTO
ammapara 1o OCHOBHBIM pa3JiesiaM Kypca
OMoJIOTUN; 3HAHUN OCHOBHBIX (HOPMYT 1
YMCHUA UX NPUMCHATL; YMCHUC HAXOIUTH
HECTaHJIapPTHbIE CIIOCOObI pelIeHus 3a/1ay;
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- BBITMIOJIHEHUE NTPAKTHYECKUX padoT;

- YCTHBIH OIIpPOC;

- TECTUPOBAHUE.

-IIPOBCACHUC aHalin3a U OLICHKU PAa3JIMIHBbIX
TUIIOTE3

TIPvO?R cAhonMvtinoORAITHOCTE UMALTTALT

— VOTULITT OTINOC®




Ipuiaoxenue 2

Cunxponusauus odopasoBareabHbIX pe3yiabTaToB PI'OC COO n ®I'0OC CITIO

HaunmenoBanue OK, IIK
corjacuo ®I'OC CIIO

HaumeHoBaHHe JIMYHOCTHBIX
pe3yabtatos (JIP)
corsiacio IoC COO

HaumeHnoBaHnue
MeranpeametHoix (MP)
pe3yJbTaTOB
coraacuo ®I'OC COO

OK 02. Ocy1iecTBisTh
IOMCK, aHAJIU3 U
HHTEPIIPETALINIO
uHpopmaimu, HeoOX0IUMON
JUUIA BBIITOJIHEHHS 3a1a4
npodeccHnoHaATBEHOM
IEeITEILHOCTH.

JIP5S chopMHpPOBaHHOCTH OCHOB
caMOpa3BUTHUS U CAMOBOCIIUTAHUS
B COOTBETCTBUU C
00I1IeYeTIOBEYECKIMH
LEHHOCTSMU U uaeanamMu
IpaXx/1aHCKOI0 oOuiecTna;
TOTOBHOCTb M CIIOCOOHOCTH K
CaMOCTOATEJIbHOM, TBOPYECKOM M
OTBETCTBEHHOU JIEATEIILHOCTH;
JIP7 HaBBIKM COTPYIHHUYECTBA CO
CBEPCTHUKAMH, JETbMHU
MJIaJIIIero BO3pacTa, B3POCIBIMU
B 00pa3oBaTeNbHOH,
OOIIIECTBEHHO TOJIE3HOH, y4eOHO-
HCCIIEI0BATENILCKOW, IIPOEKTHON U
IPYTUX BUAAX AESITEIbHOCTHU;
JIP8 HpaBCTBEHHOE CO3HaHUE U
MIOBE/ICHHE Ha OCHOBE YCBOEHUS
00111€4eTIOBEYECKHX [IEHHOCTEH
JIP9 TOTOBHOCTH M CIIOCOOHOCTB
K 00pa3oBaHMIO, B TOM YHCIE
caM000pa30BaHUIO, Ha
IIPOTSKEHUH BCEl KU3HU;
CO3HATEJIbHOE  OTHOUIEHHE K
HENpepbIBHOMY 00pa30BaHMIO KaK
YCIIOBUIO YCHEIIHON
npodeccuoHaIbHON U
0OI1IECTBEHHOH JIEITENHHOCTH;
JIP 11 npusHsATHE U pean3aluio
HEeHHOCTEHN 3J10pOBOTO Hu
OesomacHoro  o0Opa3a  KU3HH,
NOoTpeOHOCTH B (PH3HUECKOM
CaMOCOBEPIIEHCTBOBAHNH,

3aHATUAX CIIOPTHUBHO-
03JI0POBHTEIIBHOM
JeSITeITLHOCTHIO, HETPUSTHE
BPEIHBIX TPUBBIUCK: KypEHHS,
yrnoTpeOeHus AJIKOTOJIS,
HApKOTHKOB.

JIP13 oco3HaHHEII BEIOOD
Oynayuieit mpodeccun u
BO3MOKHOCTEHN pealn3aluu
COOCTBEHHBIX KM3HEHHBIX

MP1 yMeHHE CamMOCTOSTEIBHO
ONPEIEIATh LEIU ACATENBHOCTH U
COCTaBJIATH IIJIaHbI JEATEIBHOCTH;
CaMOCTOSITEJIBHO ~ OCYILECTBJIATH,

KOHTPOJIUPOBATH u
KOPPEKTUPOBATh  JIESATCIILHOCTD;
UCTIONb30BaTh BCE BO3MOXKHBIE
pecypchl JUTst JOCTHKCHHS
MOCTaBIICHHBIX nenen u
peanu3anum TUTAaHOB
NeSITeNbHOCTH; BBIOUpATH
yCIICIIHbIE CTpaTeruu B
pa3IMYHBIX CUTYaIUsX;

MP3 BJIaJICHUE HaBBIKAMHU
MO3HAaBaTENbHOM, y4eOHO-
HCCIEA0BATEIBCKON U MPOEKTHOMN
NEeSITeNbHOCTH, HaBBIKAMU
paspenieHust npo0em;
CIIOCOOHOCTP U TOTOBHOCTH K
CaMOCTOSITETEHOMY MTOWCKY

METOJIOB PEIICHHs MPAKTUYCCKUX
3ajaa4, HpI/IMeHCHI/II-O pa3J'II/I‘~IHI)IX
METOJIOB ITO3HAHUS,;

MP4 roTOBHOCTL M CIIOCOOHOCTDH

K CaMOCTOSITENTbHON
H(pOPMaLMOHHO-
[IO3HABATEJIbHOW  JEATeNbHOCTH,

BIIQJICHUE HABBIKAMH TIOJyYCHUS
HeoOXoaumMon uHOpMaUU U3
CJIOBaper pa3HbIX TUIIOB, YMEHHE
OPUEHTHUPOBATBCA B Pa3IMYHBIX
HCTOYHUKAX nHpOpMaInHy,
KPUTHUYECKU OLICHUBATh n
WHTEPIPETHPOBATH HHPOPMAIIHIO,
NOJIy4YaeMyl0 U3 Pa3JIMYHBIX
HCTOYHUKOB;

MP9 BiageHne HaBLIKAMU
MO3HABATEIBHON peIIEKCHUH KaK
OCO3HaHMS COBEPILIAEMBIX
JNIEUCTBUN U MBICIIUTEILHBIX
MPOLIECCOB, UX PE3YJIbTAaTOB U
OCHOBaHMM, IPaHUL] CBOETO
3HAHWUS W HEe3HAHUS, HOBBIX
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HaumenoBanue OK, IIK
corsiacio ®IoC CI10

HaumeHoBaHue JMYHOCTHBIX
pe3yabTaTtos (JIP)
corjacuo ®I'OC COO

HaumeHoBaHue
MetanpeameTHbix (MP)
pe3yJbTaToOB
coraacuo ®I'OC COO

IUIAHOB; OTHOIIIEHUE K
npodeccCuoHaNbHOM
NEeSITEIbHOCTU KaK BO3MOYKHOCTHU
y4acTHsl B PELICHUH JINYHBIX,
OOIICCTBCHHBIX,
roCy/1apCTBEHHBIX,
00lIeHAMOHAJIBHBIX MTPO0JIeM
JIP 14  chopmMupoBaHHOCTH
9KOJIOTMYECKOTO MBIIICHHS,
MOHUMAaHMS BIMSHUSA
COLIMATIbHO-PKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE
MIPUPOJTHON U COILIMATILHOM CPENBI;
nproOpeTeHue ONbITa KOJIOT0-
HAIpPaBJIEHHON eI TeNIbHOCTH;

IIO3HAaBaTCJIbHBIX 3a4a4 U CPECACTB
X JOCTHIXKCHHUA

OK 04. PaGoTtats B
KOJIJIEKTUBE M KOMaH/IE,
3bPeKTHBHO
B3aNMOJIEHUCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM,
KJIIMEHTaMH.

JIP7 HaBBIKM COTPYIHHUYECTBA CO
CBEPCTHUKAMH, JE€TbMH
MJIaIIIET0 BO3pacTa, B3pOCIbIMU
B 00pa30BaTEIbHOM,
OOIIIECTBEHHO TOJIE3HOM, yueOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM 1
IPYTUX BUAAX AESATEIbHOCTH;

MP2  yMeHue  NpPOAYKTHBHO
o0miaTecs M B3aUMOJIEHCTBOBATH
B mporecce COBMECTHOM
NeSITeNIbHOCTH, YYUTHIBaTh
MO3ULIMU  JIPYTUX  YyYACTHUKOB
JIEATEIIbHOCTH, s dexTrBHO

pasperiatbh KOH(PIUKTHI;

OKO07 coaneiicTBOBaThH
COXPAHEHUIO OKPY KaroIen
cpenbl, pecypcocOepexeHuIo,
3¢ peKTUBHO NEHCTBOBATH B
I-Ip€3BI>I‘-Ia.I\/'IHIJIX CUTyalusiIx

JIP8 HpaBCTBEHHOE CO3HaHUE U
MOBE/ICHHE Ha OCHOBE YCBOEHUS
00IIIeUeTI0BEYECKUX IICHHOCTEH

MP1ymeHne caMOCTOSTENBHO
ONPEACIISITh UETU AEATEIbHOCTH U
COCTAaBJIAThH IIAHBI ICATCIHHOCTH,
CaMOCTOATENIBHO OCYILECTBIISTh,
KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JIEATEIIbHOCTb;
HCII0JIL30BaTh BCE BO3MOIKHBIC
pecypchl 1Jisl NOCTUKEHUS
MOCTaBJICHHEBIX IIeel U
peanu3anuy MmIiaHoB
NeSTeNIbHOCTH; BEIOMPATh
YCIICIIHbIE CTPATETUN B
Pa3JIMYHBIX CUTYAIUSIX

IIK 2.2.

KoHnTtposmmpoBats kauecTBO
CBIPBS, MOIY4aeMbIX
IIPOYKTOB.

JIP 14 c(hopMUPOBAHHOCTH
9KOJIOTUYECKOTO MBIILICHUS,
MMOHUMAaHUs BIIUSIHUS
COLIMAJIbHO-A)KOHOMHUYECKUX
IIPOLIECCOB Ha COCTOSIHHE
MPUPOJAHON U COLIMATIBHOM CpPEJIbL;
MPUOOpETEHNE ONbITa SKOJIOIro-
HaIpaBJICHHOW ESITEIbHOCTH

MP3 BnageHue HaBLIKAMU
MO3HABATENIBHOM, y4eOHO-
HCCIIEIOBATENIbCKOM U MPOEKTHOM
IEeITEILHOCTH, HABLIKAMU
paspenieHus nmpooem;
CIIOCOOHOCTDH U TOTOBHOCTD K
CaMOCTOSITEIIbBHOMY TIOMCKY
METOJIOB PEIICHHSI MPAKTUICCKUX
3a/1a4, IPUMEHEHHUIO Pa3TUIHBIX
METO/IOB ITO3HAHUS;
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Ipuiaoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTe/bHBIX pe3yabTaToB @PI'OC COO (mpeaMeTHBIX)

oOpaszoBareabHbiMu pedyabTatamu ®I'OC CITIO

(mpodeccroHaIbHO-OPUEHTUPOBAHHASL B3aUMOCBSI3b 00111€00pa30BaTEIbHOIO
peaMeTa co CIEeLUaIbHOCTBIO)

HaumenoBanue HaumenoBanue HaumenoBanue HaumenoBanue
o0menpogeccHoHAIbHBIX npodeccuoHaIbHBIX npeAMeTHbIX pa3aesioB/TeM U
AUCHHUILIMH C monyJeit (MJ/IK) ¢ pe3yJIbTaToB padouei
o0pa3oBaTeIbHBIMH o0pa3oBaTeIbHBIMH ®rocC Coo, nporpamMmme 1o
pe3yJibTaTaMu, pe3yJibTaTaMHu, HMEIOLIHNX npeaMery
HMEKIIMMH B3aUMOCBSI3b UM e IHUMH B3auMocBs3b ¢ OP
¢ npeameTHbiMu OP B3aHMOCBA3b C dIrocC C11o
npeaMeTaibimu OP
OIL.01 Uuadopmarmonnsie | IIM. 02. [IpoBenenue I1Po6 01. Paznen2
TEXHOJIOTUH B Ka4eCTBCHHBIX U chopmupoBaHHOCTh | CTPYKTYpHBIE U
npodeccnoHanbHOM KOJIMYECTBEHHBIX MPEACTABICHUI O (GyHKIIMOHATTLHBIC
NEeSATETHHOCTH. aQHAIN30B TIPUPOTHBIX U OMOJIOTHUN KaK OCHOBBI KU3HH
MIPOMBILIIEHHBIX 4acTH MUPOBOU KuznenestrenbHOCTH
YMeTh: BBINOTHATH MaTepHasoB C KYJIBTYPHI U O KJICTKH.
pacueTsl ¢ MIPUMEHEHHUEM MecTe Ouonoruu B | OOHapykeHue
HCIIOJIb30BaHUEM XUMUYECKUX U PUZHKO- COBPEMEHHOM YTJIEBOJIOB U OCIIKOB
MIPUKIIATHBIX XUMUYECKUX METOJIOB LUMBUWIN3AIUH, O C TIOMOIIBIO
KOMITHIOTEPHBIX aHaym3a crocobax KaueCTBEHHBIX
porpaMm; OMMCaHMs Ha peaKIuii.
YMeThb: OCYIIECTBIATh | OMOJOTHYECKOM Paznen 6:

3HATh: - OCHOBHBIC METO/IbI
U TIpUEMBI 00ecTIeueHUs
nH(pOpMaAITMOHHON
0e30I1acHOCTH;

MOJIrOTOBUTENbHBIC
paboTHI ISl TPOBEICHUS
XUMHUYECKOTo U (pu3mKo-
XUMHAYECKOTO aHaJIH3a,

MOJTrOTaBIUBATh MPOObI
UTSL BBITTOJTHEHHS
aHAJTUTUYECKOTO
KOHTPOJIS,

3HaTh: npaBuia
6e30macHOCTH IpH padboTe
B XUMUYECKOU
nabopaTopud,
obecrieyeHre 6€30MacHbIX
yCJIOBHH Tpyaa B cdepe
npodeccuoHanbHOM
JEeSITeTbHOCTH.

SI3bIKE SIBJICHUI
pEaIbHOTO MHPA;
IIP6 06. BaneHue
OCHOBHBIMH
MOHSITUSIMH O
XUMHYCCKHUX
BEIIECTBAX U
3JIEMEHTaX, UX
OCHOBHBIX
CBOMCTBAX;
c(hOpMHUPOBAHHOCTH
YMEHUS
pacrno3HaBaTh
XUMHYCCKHE
bopmyIbl Ha
gepTekax, MOJIEISIX
U B peaJbHOM
MUpE; IPUMCHCHHE
W3YYECHHBIX
XUMHYCCKHUX
CBOWCTB 1 hopmy1t
JUTSL PEIICHUS

3ajau;
1Py 02.
c(hOpPMHUPOBAHHOCTH

Opranusmel u
OKpYy’Karomias cpea.
OKocHucTeMa,
buocdepa.
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HOHSITHUIHOTO

anmapara 1o
OCHOBHBIM

pasnenam Kypca
OHOJIOrHHY; 3HAHWI

OCHOBHBIX THUIIOTE3,
dbopMyn U yMmMeHHUs
ux IIPUMEHSATS;
YMEHUS
JOKa3bIBaTh
TEOpPEMBI u
HaXOIUTb
HEeCTaH/IapTHbHIE
CIOCOOBI  pEeLICHUs
3ajad4;

IIpy 03.
c(hOpMHUPOBAHHOCTH
YMEHUI
MOJIETTUPOBATH
peasibHbIE
CUTYyalluH,
HCCIIEI0BATh
MIOCTPOEHHBIE
MOJIENH,
UHTEPIPETUPOBATD
MIOJTy4YEHHBIN
pe3yJIbTaT;

OII 08 Oxpana Tpyna.

YMmerh: coOIrONaTh
npaBuiia 6€30MacHOCTH
Tpy/ia, IPOU3BOACTBEHHON
CaHUTAPHUH U MOKAPHOU
0€30IaCHOCTH. ;

3HaTh: NpaBUiia U HOPMBbI
OXpaHsbl TPy 1a, TEXHUKU
0€30MMacHOCTH, JTUYHOMN U
MPOU3BOACTBEHHOMN
CaHUTapUHU U
MIPOTUBOIIOKAPHOU
3aIlUTHI;

IIM. 02. IIpoBeneHue
KAaueCTBEHHBIX U
KOJIMUYECTBEHHBIX
aHAJIM30B MPUPOIHBIX U
IIPOMBIIITIEHHBIX
MaTepHualloB ¢
IIPUMEHEHNEM
XUMHUYECKUX U PU3UKO-
XMMHUYECKUX METOJIOB
aHaIM3a

YMeTh: OCyLIECTBIISThH
MOJIrOTOBUTENbHBIE
paboThI ISl TPOBEICHUS
XMUMHUYECKOTo 1 (pu3mkKo-
XUMHAYECKOTO aHaJIN3a,

HOJTrOTAaBIUBATh MTPOObI
JUTSL BBITIOJTHEHHS
aHAJTUTUYECKOTO
KOHTPOJIS,

3HaTh: npaBuia
0e301macHOCTH IpHU padboTe
B XUMUYECKOU
JabopaTopuH,

IIP6 06. B1aneHue
OCHOBHBIMH
MOHSATHSIMH O
XUMHAYECKHX
BEILIECTBAX U
JJIEMEHTAaX, UX
OCHOBHBIX
CBOMCTBAX;
c(hOpMHUPOBAHHOCTH
YMEHHUSI
pacno3HaBaTh
XUMHUYECKHE
bopmyIbl Ha
gepTekax, MOJEIAX
U B peaJbHOM
MHpE; TPUMCHEHHE
U3y4YECHHBIX
XUMHAYECKHX
CBOWCTB U hopmy1
IUTSL pELICHUS
3ajay;

Paznen2
CtpyKTypHBIE U
(GyHKIIMOHATIbHBIC
OCHOBBI KU3HU
KuznenestenbHOCTH
KJICTKH.
OOHnapy-xeHue
YTJIEBOJIOB U OCIIKOB
C TIOMOIIBIO
Ka4eCTBEHHBIX
pEaKLHUid.

Pasznen 6:
Opranusmel u
OKpY’KaroIas cpesa.
OKocHucTeMa,
buocdepa.
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obOecreueHre 0€30MacHbBIX
ycIoBHl Tpyna B cepe
npo¢eCCuOHAILHON
JIEATEILHOCTH.

TecTupoBanue
Oo6mas ouosorusi. linronorust

1. Kakue opraHe/Jbl KJIeTKM HMeT MeMOpaHHoe cTpoeHHe? A)puOOCOMBI, O)MUTOXOHAPHH,
B)KJICTOYHBIN LEHTP, T)IU30COMBI, 1 )aril.] onb1Ku.

2. BemecTBO mnpuaawinee TBEPAOCTh KJIETOYHON CcTeHKe OakTepuii: a)Ieirono3a, O)XWUTHH,
B)MYpEUH, I')KpaxMma.

3. Kakue mpouecchbl OCylecTBJASIOTCS B pudocomax? A)doTocuHTe3, 0)CHHTE3 OEIKOB, B)CHHTE3
ATO, r)cuHTE3 KUPOB.

4. Kakoii opranouns cogeput Kpuctbl? A)mrzocoma, 6)xioporuiact, B)MuToxouapus, r)211C.

5. Kakue oprasHe/sibl XapakTepHbI TOJILKO I pacTuTeabHoil kiaeTku? A)JIIC, 0)pubocomsl,
B)IUIACTU/IBI, T)BaKyOJIH, 1)MUTOXOHIPHH.

6. Kakas sizepHasi CTPyYKTypa HeceT HacJ/eJACTBeHHbIe CBOIicTBa opraHuzma? A)oOoiiouka,
0)sIEpHBII COK, B)XpPOMATHH, T)sSPHIIIKO.

7. Y IpoKapHoOT OTCYTCTBYIOT: a)pHOOCOMBI, O)BKIIIOUEHHUSI, B)MUTOXOHAPUH, T) SIPO.

8. Kakoii opranous cogepxut rpanbi? A)muroxouapuu, 0)3I1C, B)IM30COMBI, T')XJIOPOILIACTHI.

9. HazoBuTe XMMHYecKoe BellecTBO, BXO/siIlee B COCTAB KJIETOYHOI 000/104KH I'puOOB: a)XUTHUH,
0)MypeuH, B)IEIUTI0I03a, T)KepaTHH.

10. Ha3zoBuTe mnpouecc, MOCPEACTBOM KOTOpOro ameda morJomaer Oakrepuii: a)auddysus,
0)aKTUBHBII TPAHCTIOPT, B)[IMHOIMTO3, T)(HarouuTo3s.

11. JIlunuasl B MeMOpaHe pacnosioKeHbl NOCA0iHO. CKOJIbKO TAKUX JMIHIHBIX CJI0€B COAEPKUTCH
B MmeMOpane? A)l, 6)2, B)3, r)4.
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12. Ha3zoBuTe CTPYKTYpPbl, M3 KOTOPBIX O00pa3oBaHbl LEHTPUOJH:  A)MHOPUOPHILIEI,
0)MHKPOTPYyOOUKH, B)MUKPODHUIAMEHTHI, T)MUKPOBOPCHHKH.

13. BHyTpH KaKkux opraHe/s1 HAaXoasiTcs pudocoMbl? A)nHM30COMBI, 0)MUTOXOHIPHH, B)XJIOPOILIACTHI,
T')BaKyoJIH, J)ar. ] oJb Ky,

14. Ha3oBuTe mpouecc, NOCPeACTBOM KOTOPOIro NMPOMCXOIUT mepeMenienne nonos K B kierky, a
nonoB Na' u3 kiaerku: a)auddysus, 6)ocMoc, B)IHHOMUTO3, T)aKTUBHBINA TPAHCIIOPT.

15. Ileperopoaku rpuOHbIX rugoB HA3BIBAIOTCA: a)KPUCTHI, 0)CENTHI, B)IPaHBbI.

16. Kakue npouecchl 0CyIeCTBJIAIOTCS B XJopomiacrax? A)porocunres, 0)cuHTe3 OCIKOB, B)CHHTE3
AT®, ) cuHTE3 )KHUPOB.

17. Kakyio QyHKIUIO BbINOJHSIET SIAPBINIKO? A)HECeT HacleJCTBEHHYI0 WH(popMaluio, O)CUHTE3
AT®, B)cOOpKa CyObeHUL] pPUOOCOM.

18. I'me mpoucxoaut cuure3 AT® y Oakrepuii? A)B pubocomax, 0)B crmope, B)Ha Me30CcOoMax, T')B
KJICTOYHOU CTEHKE.

19. K HeMeMOpaHHBIM OpraHelJiaM OTHOCATCSI: a)pUOOCOMBI, O)IUIaCTHU[IBI, B)KJIETOYHBINH IIECHTP,
r)3IIC, n)Bakyomnu.

20. YkaxuTte QYHKIHIO JIeHKomIacToB: a)hOoTOCHHTE3, O)HAKOIIEHHE KpaxMala, B)OKpacka IIBETKOB
U TUI0/10B, T)cuHTe3 ATO.

21. Kak Ha3bIBaIOTCS BHYTPEHHUE BbINAYMBAHUS MeMOPaHbI XJIOPOILUIACTOB?

22. Yo Cy:KUT OCHOBOW OPraHU3alMy KJETOK ’KUBbIX OPraHu3MoB?

23. B BujIe 4ero 3anacalTcs yrieBoabl y: a)KMBOTHBIX, 0)pacTeHuii, B)rpudos ?

24. Yrto cBuaeTeqbCTBYeT 00 OmpeeeHHOH ABTOHOMHOCTH CYIIECTBOBAHMS ILIACTHA U
MUTOXOHAPUIA?

25. B yeM oTiIMYMe PACTUTEJBHOH KJIETKHU OT ’KUBOTHOM ?

26. B ki1eTKkax KaKUX OPraHoOB U TKaHell CHJIbHO pa3BuT anm. ['oabaxu?

Oomiag ouoJorns. XuMHUYECKHN COCTAB KJIECTKH

1. ®OyHkuus YrieBoJOB B KJeTKe: a)KaTaIUTHYeCKas, O)IHepreTHYecKas, B)XpaHEHHUE
HacJeICTBEHHON MH(OpMAIHH.

2. Tpu HYKJIEOTHAA, KOAMPYIOUIHEe AMHHOKHCJOTY, HA3bIBAIOTCS: a)leHOM, O)TpHUILIETOM,
B)T'€HETHYECKUM KOJIOM, I')T€HOTHUIIOM.

3. IIpu OKHMCJIeHMU KAaKUX BelleCTB OCBOOOKIaeTcsl 0oJibIe 3Heprum? A)rIoKo3bl, 0)kpaxmaa,
B)KHPOB, I')OEIIKOB.

4. Kakue opranmyeckue BellecTBAa BXOAAT B cocTaB Xxpomocom? A)rmokoza u AT®, 0)oenku u
JIHK, B)PHK 1 aMUHOKHCTIOTHI.

5. K MuxkposJjieMeHTaM KJIETKM OTHOCATCS: a)yIJepoJl, KUCIOpOJ, a30T; O)HATpUil, KaJlui, MarHui;
B)Maprasell, MeJib, K00anbT; r)pochop, Hoa, KaabIIHii.

6. PactBopuMoOCTb yIiieBOAOB B Bo/Je NMOHMKAETCH C: a)yBeJIWdYeHHeM uucia atoMoB H B monekyie;
0)yBenuueHueM uucia atoMoB C B MoJeKyje;, B)yMeHbIIEHHMEM uucia atoMoB H B Monekyrne;
r)yMeHbllIeHneM 4ucia atomoB C B MOJIEKyJIe.

7. ’Kupbl B opraHu3Me 5KHBOTHBIX 3aLIHINAIOT X OT X0J10a 32 CYET: a)BBICOKOM 3HEPreTH4YecKoi
LIEHHOCTH; 0)HEPaCTBOPHUMOCTH B BOJIE; B)HU3KON TEIIONPOBOJIHOCTH.

8. Kakue u3 npuBeeHHbIX HUKe COeJHHECHNH MOCTPOEHbI U3 OCTATKOB MOJIEKYJ MOHOCAXapH/I0B?
A)kpaxmai, O)IJIMKOTeH, B)IEJII0I03a, T)IVIMKOTeH, J)reMorioous; e€)/JHK.

9. BropuuHasi cTPyKTypa Oejika mpeacTaBjsieT co00ii: a)liellb MOHOMEPOB, 0)CIUpalb, B)JIBOMHYIO
Crupalib, T)rao0yiny; 1)pa3BeTBICHHYIO 1I€TThb MOHOMEPOB.

10. K nucaxapuaam oTHocsiTesi: a)hpyKTo3a, 0)1eIUII0N103a, B)JIAKT03a, T')TII0K03a, J1)caxaposa.
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11. U3 nepeynciIeHHbIX HUKe 0eJIKOB 3aIUTHYIO (PYHKIMIO BBIMOJIHSIOT: a)akTHH, 0)UHTEpPEpPOH,
B)Ka3euH, T')MHOTJIOOHH.
12. Ha3oBuTe ocCHOBHble (QYHKIUM JMIHAOB B KJIeTKe: a)KaTaJUTH4yecKas, O)3Heprernyeckas,
B)TpaHCIOPTHAs, T')CTPYKTypHas.

13. Kakas u3 cTpykTyp Oesika odecnieuuBaeT cieu(UIHOCTH 0€JIKOBOMH MOJIeKYIbI? A)epBUYHAs,
0)BTOpUYHAS, B)TPETUYHAS, T)4ETBEPTUIHAS.

14. I'uapodoOHOCTD KMpa CBSA3aHA CO CBOMCTBAMU: a)IJIUIIEPUHA, 0)KUPHBIX KUCIIOT, B)[JIUIIEPUHA U
KHUPHBIX KUCIOT.

15. KakoBa 3HepreTnyeckasi nueHHOCTh JunuaoB? A)17,2 x/Ix; 6)38,9 k/lx; 8)30,5 x/]x.

16. Kakas crpykrypHas eqununa JJHK oTBeTcTBeHHA 3a CHHTE3 MOJIEKYJIbI 0eika? A)HYKJICOTH],
0)reH, B)KOJIOH, T)Bcst Mosiekya JIHK.

17. Yto BXOAMT B COCTaB HYKJeoTHIAa? A)XKHpPHBIE KUCIOTHI, 0)a30TUCTOE OCHOBAHME, B)YTJIEBOI,
I')aMUHOKHCJIOTA, J1)OCTaTOK (GocHOPHON KUCIOTHI, €)TTUIICPHH.

18. Cnupamun [AHK yaepxkuBaroTcsi ApPyr mojJjie Apyra: a)UOHHBIMHU CBSI3SIMH, O)BOJOPOJHBIMHU
CBSI3SIMH, B)IICNITHIHBIMU CBSI3SIMHU.

19. Kakue coennHeHUs1 SIBJSIIOTCS MOHOMepamu? A)rirokosa, O)IelToo3a, B)puOO3a, T')XWUTHH,
m)(hpyKTO3a, €)HYKICOTHI, JK)Kpaxmall, 3)aMUHOKHUCIIOTA.

20. JIunuabl, B MOJIEKYJIAX KOTOPbIX HET IBOMHBIX CBAA3€il, HA3bIBAKOTCH. .. .

21. Ha3zoBuTe OCHOBHBIE CBOWCTBA MOHOCAXAPH/I0B.

22. Y KaKkuX OPraHu3MoOB, U B KAKHX OPraHe/lJIaX CHHTEe3UPYIOTCH yriieBoaAbl?

23. Cko0JIbKO JHEepPruu BhlJeJsieTcs: pu paculervienuu 1 r 6eaxa?

24. ®ocoaunuabl — OCHOBHOW KOMIIOHEHT KJIETOYHBIX ... .

25. Kakum oOpa3om nposiBiasiercsi 0ygepHocTh KiIeTKH?

26. Ilouemy :KMpPbI M KUPONOAOOHBIE BelIeCTBA MOIYT BBINOJHATHL (QYHKIHUIO PeEryJjsiropos
00MEHHBIX NpoueccoB?

27. Kakoe ctpoenue OyayT mMeThb aHTHKOAOHBI MoJiekyJd TPHK, eciu yuyacrok JHK umeer
caenywomuii cocta: AT AAIL TTT HAILL TAA ALT ALl IIIA ATA TTT 'AT" AL
MMoacumTaiiTe, CKOJILKO Y% KaXKA0ro BUAA HYKJIEOTHIOB COAEPKUTCH B ABOMHOH CIMPAJIH ITOr0
yuyactka JJHK?

Oo6masa onosornsa. Oomen Bemrects. B -1

1. B kakyio craguio ¢poTocuHTe3a 00pasyercs: KMCIA0Poa? A)TEMHOBYIO, 0)CBETOBYIO, B)IIOCTOSIHHO.
2. Kakue jqyun norJiomaet xjaopopusi? A)cunue, 0)KpacHbie, B)3€JICHbIE, T')(DHOIETOBbIC.
3. Ckoabko MoJieKyJ T® uaer Ha CHHTe3 OpraHu4yeckux BemecTs 3a 1 nukia KaabBuna?
A)1,06)2, B)4, 1)6, m)10.
4. Kakoe BemecTBO fIBJIsIETCS] AaKLHENTOPOM yrjekuciaoro raza? A)AT®, 6)Pub®, B)HAJ(D.
5. Ckoabko MoJiekya AT® oopasyercst B nukie Kpedoca? A)2, 6)4, B)3, 1)31.
6. Ilpouecc okucIeHNs OPraHUYECKHX BellleCTB, IPU KOTOPOM BbI/IeJIsIeTCS] JHEPTHUsl, HA3bIBAETCS:
a)aCCUMWISIIHS, 0)INCCUMUIISALINS, B)IUTACTUICCKAN OOMEH.
7. Urto o0Opa3yerca B pubocoMe B mpouecce OuocHHTe3a Oeaka? A)OenoK TpPEeTHUYHOM
CTPYKTYPBL,0)IOIUNENTHHAS 1IeTlb, B)OEIIOK BTOPUYHON CTPYKTYPHI.
8. Kakoe BemectBo Becrynmaer B mukia Kpedca? A)IIBK, 6)momounas kucnota, B)Anetui-KoA,
I')3TUJIOBBIM CIIUPT.
9. Ckoabko HykjaeoTH10B HPHK MoOXeT 0qHOBpeMeHHO HAXOAMTHCHA B (PDYHKIMOHAJBHOM LEHTpe
pudocomnbi? A)l, 6)3, B)6, 1)12.
10. IImpoBHHOrpaHAs KMCJI0TA B KJIeTKaX o0pa3yeTcsl B Ipolecce: a)riuKoau3a, 6)cBeToBo (a3bl
¢dboTocuHTE3a, B)IBIXaHUS, I')TUIPOIN3A.
11. KierouHoe abIXxaHue — 3TO: a)0OMOCHHTE3 OPraHMYECKHX BEILIECTB, 0)OKUCICHHE OpPraHMYeCKUX
BEIIECTB, B)OMOCUHTE3 OPT. BEUIECTB C BHIJACICHUEM SHEPTHH.
12. Bo Bpemsi TeMHOBOIi (a3bl GoTOCHHTEe3a 00pa3yeTcs: a)III0K03a, 0)KUCIOPO U I10K03a, B)ATD
U TJIIOKO3A.
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13. U3 64 BO3MOKHBIX KOJIOHOB CMBICJIOBBIMHM ABJSIIOTCA: 2)64, 6)32, B)61, 1)20, 1)26.

14. B kJjerkax apo:ckeii B pesyiabrare riamkoiun3a [IBK BoccranaBimBaercsi 10: a)MOJOYHON
KHUCJIOTHI, 0)3TUIOBOTO CIIUPTA, B)yKCYCHOW KUCIIOTHI.

15. IlepBuunyio cTpykTypy Oenka koaupywT 240 nykiaeoruaoB JHK. CkojJbk0 aMHHOKHCIOT
BXOIUT B cocTaB Oesaka? A)80, 0)40, 8)120, 1)240.

16. Ha3zoBuTe XMMHMYeCKOe COeJHMHEHHE, JHEPrusi KOTOPOr0 HENMOCPeICTBEHHO HCIOJIb3YeTCH B
cuHTe3e 0eska? A)rimokosa, 0)['TD, B)rimukoreH, 1)AT®, n)kpeatundocdar.

17. B yeM BbIpaKaeTcsi CBOICTBO BHIPOKIEHHOCTH (M30BITOYHOCTH) FreHeTHYeCKOro koaa? A)oauH
U TOT XK€ KOJIOH KOJUPYET HECKOJIbKO aMHHOKHCIIOT, 0)0O0JIBIIMHCTBO aMHHOKHCIIOT KOJUPYIOTCS HE
OJTHUM, a HECKOJIIbKMMH Pa3HbIMU KOJOHAMU; B)OJIHH U T€ e KOJOHBI BCETJa KOJUPYIOT OJHHU U T€ Ke
AMUHOKHUCIIOTBHI.

18. I'te MpoOUCXOAAT peakuuu MOATrOTOBHTEJIHLHOT0 3TAaNa JUCCHMMHJISINUU? A)B muToIuiazMe, 0)B
MUIIEBAPUTEIHLHOM TPAKTE, B)B MUTOXOHIPUSAX, T)B amil. ['onbmxu.

19. Uto nmpoucxoauT ¢ IHePrueii, KOTopas BbIAeJsieTcsl B pe3yjabTaTe IJIMKoJau3a? A)paccenBaeTcs
B (hopme Teruta, 0)3amacaercs B gopme ATD, B)120 /[ pacceuBaercs B ¢opme Terura, 80 k/[x —
3amacaetcs B hopme ATO.

20. B xakom HanpasJjienun aBuraercsi PHK-nosmmepasa npu Tpanckpunuuu? A)oT 5-xoHIna k 3--
KOHITY; 0)OT 3'-KOHIIa K 5°-KOHILY; B)HE UMEET 3HAYCHHUS, T)3aBUCUT OT (PepMEeHTA.

21. lIpouecc nepeBoaa renerudeckoro koga nPHK B nosiunenTuanyo nenb Ha3bIBaeTCsl.-

22. Yto siBJsieTCsl MCXOAHBIM BellleCTBOM /IJIsi CHHTE3a YIJIeBO0B B TeMHOBOM ¢a3e poTrocunTe3a ?
23. Yuyacrok «He3peJoi» nPHK, He Hecyumii Hac/ieAcTBeHHOH HHGoOpManuH.

24. YTo He00X0aUMO 1JIsl TPAHCASAIMU?

25. Kakue BelecTBa IPMHUMAIOT YYACTHE B TEMHOBBIX peaknusix porocunresa?

Oo0mas onosorusa. OomMen BemiecTB. B -2

1. ITo60oYHBIM MPOAYKTOM (OTOCHHTE3a SIBJISAETCS: a)IIPOTOHBI BOAOPOJA, 0)MOJEKYyJa KUCIOPOJa,
B)MOJICKYJIa YTJIEKUCIIOTO Ta3a, I')3JIeKTPOHBI XJI0poduiia.

2. B ki1eTKax KMBOTHBIX NpHu HeaocTtatke O,, [IBK BoccranaBauBaerest 10: a)HAJI-H,, 6)MmonouHoi
KHCJIOTBI, B)3THWIIOBOTO cniupTta, r)CO,.

3. IIpu dporocunrtese akuentopom CO; sBasiercs : a)HAJID, 6)IIBK, B)ATD, r)Pubd.

4. Cnaaiicunr uPHK npotekaer B: a)pudocome, 0)s1pe, B)IUTOIIa3ME, T)MUTOXOHIPHH.

5. Yraekucablii ra3 ucmoJib3dyercsi B KadyecTBe HCTOYHHKA YIJIepoJa B peakUMAX: a)CUHTE3a
JTUNHUIOB, 0)XeMOCHHTE3a, B)CHHTE3a OCJIKOB.

6. Kakue nmpouecchl B KJIeTKe OTHOCITCS K aCCHMWISIMOHHBIM ? a)IbIxaHue, 0)OnocuHTe3 Oenka,
B)OpOXEHHUE.

7. BbljejieHue pacTeHUsIMM CBOOOJTHOI0 KHCJI0POAa B mpouecce (poToCHHTE3a NMPOUCXOAUT IPH:
a)oopaszoBannu AT®, 6)BoccranoBnennun HAJI®D, B)poronuse Boabl, I)oOpa30BaHUH TITFOKO3BI.

8. ®oTocuHTE3 y CHHe-3eJIeHbIX OCYHIEeCTBJISIeTCHA: a)B XJoporulactax, 0)B XpomaTtodope, B)B
MeMmOpanax, coaepxamux xjaopodut; )B raaakoit DIIC.

9. CxoacTBo ¢oTOCHHTe3a M XEeMOCHMHTe3a IMPOSIBJsieTcI B TOM, YTO: a)B OOOHMX CIyyasx
ucnonesizyercst CO, u Boma, 6)B obomx ciydasx Beiaensercs O,, B)B 000MX CIIy4asX HCIIONb3yeTCs
SHEPrHsi COJTHEYHOTO CBETA.

10. Yto npoucxoaut ¢ AT® B cBeToBy10 pa3y porocunre3a? A)cunres, 0)pacnajl, B)HAKOIIJICHUE.

11. Kakoii ra3 noryiomaercsi 1 Bbiaejsiercs npu ¢goroasixanun? A)nornomaercs CO,, a BeIAEIICTCS
O,; 6)Boiensercs CO,, a mormomaercs O,; B)moriomaercs a3or, a Beiaensercs O..
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12. KoneunbiM mnpoaykTtoM ¢ortocuHTe3a (TeMHOBOH ¢a3bl) sIBJIsAETCH: a)IJII0K03a,
0)rpuozodocdar, B)Pub®, r)ATD, 1)CO, u H,O.

13. IlepBuuny0 cTpyKTYypY Oesika B reHe koaupyoT 180 tpumiieros /IHK. Cko1bK0 aMMHOKHCJIOT
BXOJUT B COCTaB CHHTe3upyemoro oejika? A)60, 6)180, B)540, 1)360.

14. Kakue JyuyMm BUAHMOr0 CHeKTpa mnorJjomaer xjopopuana? A)cunue, 0)OopaHKEBO-KpaCHBIE,
B)3€JICHBIE, T)(DHOIETOBBIC.

15. I'ne B kiaerke mporekaer mukia Kpedca? A)B muromnasme, 0)B CTpoMe MHUTOXOHJPHH, B)B
TUJIAKOUJIAX XJIOPOIUIACTOB, T)HA MeMOpaHaxX KPUCT MUTOXOHAPUH.

16. Ha xakoM 3Tamne 3HeproodomMeHa oopasyercst Boga? A)B riaukonuse, 0)B 1ukie Kpedca, B)B KoHIIe
JBIXaTEeNFHOM LIeTH, T)B OKUCIUTEIBHOM J1eKapOOKCHINPOBAHUU.

17. Kak Ha3pIBaeTcsi mpomecc, mnocpeacrsoM kotoporo oopasyercs TPHK? A)penynnukanus,
0)TpaHCKPHIIIINA, B)TpaHCIISIIIHS, T') TUCCUMIISIIHS, J1)aCCUMUITSITHSI.
18. Ha3zoBure umciao koaonoB Hykjaeoruaos /IHK, koropble He mmpyror HuU OaHOH U3
aMHMHOKHCJIOT: a)l, 6)2, B)3, 1)16, 1)20.

19. C kakoii aMHHOKHUCJIOTHI HAYMHAETCH CHHTe3 J000H MOJUNENTUIHON uenu B pudocome?
A)acnaparut, 0)METHOHHH, B)IIUCTCHH, T')TJIUIIMH.

20. Yo siBasiercs maTpunei ais tpancasauuu? A)uens JIHK, 6)uPHK, B)TPHK, r)pPHK.
21. IIpouecc «co3peBanus» MPHK nocse ouocunresa na JHK.

22. Kak Ha3bIBaeTcsi TPeTHI 3TANl TPAHCASIIIUU?

23. UHTPOH — 3TO ......

24. KakoBbl KOHeYHbI€ MPOAYKTHI JUCCUMUJISIIMHU YIJ1€BOA0B?

25. I'me npoucxoasT CBeTOBbIE peakiuu (OTOCHHTE3a U KAKOBBI MX KOHEYHbIe MPOXYKTHI?.

Oomas ounosiorus. 'eneruka

1. Kak Ha3pIBaeTcsi COBOKYNHOCTH TI€HOB, NMOJYYEHHBIX OT poauTeseid? A)reHoMm, O)reHOTHIl,
B)(heHOTHUII, T)KAPUOTHIIL.

2. Kak Ha3piBaercs mnepBblii 3akoH ['.MeHngeasi? a)3akoH paclICIUICHUS TMPU3HAKOB, 0)3aKOH
€IMHOO0OpAa3us MEPBOTrO MOKOJIEHHSI, B)3aKOH HE3aBUCUMOTO KOMOMHUPOBAHUS T€HOB.

3. IlpoBesn aHaaM3MpywIlee CKpellMBaHUE Tropoxa ¢ :KeaTbiMH ceMeHaMu. Iloayumam 50%
TOPOIINH KeJTOro uBera, 50% - 3esqenoro. Kakos renorun ucciienyemoii ocoon? A)AA, 0)aa, B)Aa
4. CkoJIbKO aJjljieieil 0JHOr0 reHa OKPACKM IJ1a3 HAXOAUTCS B HOpPMe B OJHOW MOJIOBO# KieTke?
A)12,0)6,8)2, 1)1

5. Kapuii uBer rja3 y 4ejioBeKa - JOMHHAHTHBII NMPU3HAK, roy0oi - peneccuBHblil. KakoBa
BEPOSITHOCTH MOSIBJIEHNUSI KAperJja3oro pedeHka, ecjim 00a poauTeis KaperJjasble reTepo3urorbi?
A) 25%, 6)50%, B)75%, 1)100%

6. Ilpu ckpelIMBAHMU TOMATOB € KPACHBIMHM M KEJTHIMH IJI0JaMM MOJYy4eHO MOTOMCTBO, Y
KOTOPOTO MOJIOBHHA IVI0A0B Obl1a KpPacHas, a M0J0BUHA KeJiTasi. KakoBbl reHOTHIIBI poauTeeii?
A)AA x aa, 0)Aax AA, B)Aaxaa

7. JaHo: reHoTunbl ocodeii Aa, BB, Cc. Cko/ibKO a/lIe/IbHBIX T€HOB NMPUBEIEHO B 3TOM 3amucu?
A)2,6)6, B)3
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8. Kakas myTauusi CTPYKTYPHOIO reHa MNpHBeleT K Hau0oJjiee CylIeCTBEHHOMY H3MEHEHHIO
MOCJ1e/10BATeJILHOCTH AMMHOKHCJIOT B Oesike? A)moreps OAHOTO HYKIJIEOTHIA, 0)3aMeHa OIHOTO
HYKJIEOTH/IA IPYTHM, B)IIEPEBOPOT OJHOTO TpuiwieTa Hir 180°.

9. YkaxkuTe n300pakeHue ajlieIbHBIX APYT APYry reHoB: a)A B, 6)A B, B)A a.

10. T'enotun ocooum AaCc. CKoJIbKO KpPOCCOBEPHBIX ramMer OyaeT 00pa30BbIBATHCH, €CJIM T'€HbI
cueruieHbl u paccrossnue mMexay HumMu 10 mopranua? A)10%Ac u 10%aC, 6) 5%Ac u 5%aC, B)
40%AC u 40%ac

11. YkakuTe TeHOTHINI OPraHM3Ma, MOJ KOTOPOro siBJsieTcsl rereporamMeTHbiM: a)AaBB, 0)Aass,
B)AaX"V, r)aaX®X", n)aaBs.

12. Pacimienuienne nmo renorumy 1:2:1 moaydaercsi npu ckpemmBanuu: a)Ce x CC, 6)Aa x AA, B)BB
x BB.

13. HacaencrBenHoe 3a001eBaHNe YeI0BeKa, NPUBO/sIEe K HECTIOCOOHOCTH Pa3jinyaTh KPacHbIM
U 3eJIeHbIii IBeT: a)reMopwins, 0)1aTbTOHU3M, B)peTHHOOIacTOMA.

14. K kakoMy THIy MyTAllMi OTHOCSIT MOJUIJIOUINIO — YBeJIHUYEHHE YHCJIa XPoMocoM? A)reHHbIe,
0)XpOMOCOMHBIC, B)TCHOMHBIE.

15. Y npaBopykux KaperjaspiX poauTesieil PoAMJICH JEeBOPYKHIl TroJy0orJja3blid pedeHOK.
Ha3zoBuTe (popMy H3MEHUUBOCTH: a)MyTallMOHHAs, 0)KOMOWHATHBHAS, B)MOAU(DUKAITMOHHASL.

3agaum: 1. Karapakra W TOMMIAKTHINS y YellOBeKa OOYCIIOBJIEHBI JOMHWHAHTHBIMU ayTOCOMHBIMH
CLICTUICHHBIMUA TeHamu. JKeHIMHa yHacieqoBajla KaTapakTy OT CBOCH MaTepH, a INOJMIAKTUIMIO OT
otua. Ee My HOpMasieH B OTHOLIEHUH 000MX NMPU3HAKOB. UTO MOKHO OKUAATH Yy UX AETel?

2. Y Kyp mojocarasi OKpacka ONepEHHs ONPEAeISeTCS TOMHUHAHTHBIM, CIEIUICHHBIM C IMOJIOM reHoM B,
yepHas - B, a (opma rpebHs - ayTOCOMHBIN MPHU3HAK: PO3OBUIAHBIA TpeOeHb - R, MUCTOBHUIHBIN - T .
UepHblil METyX ¢ JIMCTOBUIHBIM IPEOHEM CKPEILEH C MOJIOCaToi Kypullen ¢ po3oBuaHbIM (Rr) rpedbHem.
Kakune MoryT ObITh LIBITUISTA?

3. BpoxzaeHHas TiTyXOHEMOTa SBISETCS ayTOCOMHO-PELeCCUBHOM 0ose3Hbto. st eBponelickux cTpaH
gyacrora 3aboneBanus = 2/10000. OmnpenenuTe BO3MOXKHOE YUCIO T€TEPO3UTOTHBIX IO TIYXOHEMOTE
moaeit B parione ¢ 8 000 000 >xurtenei.

Oomas onosorus. I'eHernyeckue 3aaauu

1. PepKyto JuCy CKpenuBaroT ¢ 4epHO-Oypoil. Kakumu OyayT pe3ysbTaThl CKpElIMBaHUSA, €CJIU TeH,
OTIPEICTSIONINI PBIKYIO OKPACKY, JOMUHUPYET HaJl ajIeIbHBIM T€HOM, OMpPEIEISIIOIIMM YepHO-0ypyIo
OKpackKy 1epcTu?

2. YepHnbrii nBeT (A) mepcTH y KOIIEK TOMUHHUPYET HAJl OeNbiM (), a roiry0oil IBET ri1a3 (C) pereccuBeH
no otHomeHuto k 3eneHomy (C). Ilpusnaku He cueruieHsl. Ompenenute XapakTep paclleTUICHHS
IIpU3HAKOB y moToMcTBa npu ckpemusanuu AaCe x aaCe.

3. ¥V kopoBbl yepHas MacTh (A) HOMUHHpPYET HaJ pbDkeil, a Oe3poroctb (B) — Hang porarocTsio.
CkpemuBany 4epHOro 6e3pororo ObIKa W PBIKYIO POraTyl0 KOpPOBY M MOIYYMIM PBDKEro poraTroro
TesieHKa. OLIEHUTE BEPOSTHOCTh POXKACHUS YEPHOTO POraToro TEICHKA.

4. Y 310pOoBO# KCHIUHBI €CTh Opar, OOJBHOW aTKOTONIM3MOM. PerecCuBHBIN reH (a), OnpeaesroInii
3TO 3a00JIeBaHKe, CLEIUICH C MOJIOM, 3Ta KEHIIMHA BBIXOJIUT 3aMyX 3a 3JI0pPOBOTO MYKUHMHY. MOXKeT J1
y HE€ POJUTHCS ChIH CO CKJIOHHOCTBIO K ankoroauzMy? C Kakoi BEpOSTHOCTBIO 3TO MOXKET MTPOU30HTH?
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5. Y 4enoBeka NanbTOHU3M OOYCIIOBJIEH PELIECCUBHBIM I'€HOM (@), CLEMJIEHHbIM ¢ X —XpOMOCOMOI, a
TanacceMusl (reMOJIUTUYECKAsh aHEMUs) — TOMUHAHTHBIM ayTOCOMHBIM reHoM (B). Jltonu ¢ reHoTunom
BB noru6aroTt B 5MOpHOHAJILHOM COCTOSIHUHM, Y Te€TepO3UroT 3TO 3a00JIeBaHUE MPOSBIAETCS B JETKOM
¢dopme. JKeHIMHA TaTbTOHHUK, TETEPO3UTOTHAS TI0 TEHY TaJaCCEMHUH, BBINUIA 3aMYX 32 MYKXYHUHY TOXKE
reTepPO3UrOTHOMY IO 3TOMY T'€HY, HO C HOPMaJIbHBIM 3peHueM. CKOJBKO Pa3HbIX (PEHOTHIIOB MOXKET
ObITh y AeTeit B 3Toi cembe? Eciin onHa U3 govepeil BBIHAET 3aMysK 3a 3J0pOBOTO YEIIOBEKA, TO C KAaKOH
BEPOSATHOCTBIO OHA POJUT peOeHKa — 1albTOHUKA?

6. IlpoBenuTe CKpemMBaHHE, IMO3BOJISIIOIIME OMpPENENIUTh paznuuus Mexnay ¢opmamu AaBeCc u
AABBCC, uMermuMu 0JTMHAKOBbIC (DEHOTHITHI.

7. Kakoil mpouecc WIIIOCTPUPYET IaHHBIN
pucyHok. [laiite o6o3HaueHue OykBam: a, 0, B,
T.

BripaszuTe maHHBIH Mporiece B BUAC 3aa4H.

8. B cembe, rae oTen MMeeT Ipymiry KpoBH A, a
MaTh — B, poauncs ceiH ¢ rpynmnoi kposu O.
KakoBa BEpOATHOCTb POKIECHMS B 3TOU CEMbE
pebeHka ¢ rpynmnoi kposu A ?

9. Kakoii perorun noromcta Oyaer oT Opaka:
a)Herpa M CBETIOW MyJaTku; 0)0ernoro wu
TeMHOM Mynatku? — CrTeneHb NHUTMEHTALUH
KOXKHM OMpenensiercs JByMs THapaMd T'€HOB:
AABB —nerp, AABB win AaBB — temubiii mynat, AaBs — cpennuii mynat, AABB unu aaBB cBetriblit
MYyJIaT, aaBB — OEIBIi.

a & H

10. Ilpu ckpemuBaHuu caMKi Jp0o30(duIIbl, IUTETEPO3UTOTHOMN 1Mo reHaM A U B, ¢ periecCHuBHBIM camMIIoM
MOJTyYeHO cienyromiee pacuerieHue mo Gpenorumy: 47:3:3:47. Onpenenure pacCTOSHUE MEXy TeHAMH
A uB.

OO0mas OuoJiorusi. IBOJMIOUMS OPraHUYECKOr0 MHPa

1. BupooOpa3zoBaHue — 3TO pe3yabTaT a)MUKPOIBOJIIONMH, O)MAaKPOIBOJIIOLUH, B)IIPOCTPAHCTBEHHOMN
U30JISALUH.

2. Yro u3 mnNepevyUCIEeHHOr0 OTHOCHTCH K JJIeMEHTAPHOMY JBOJIOIHOHHOMY MaTepuany?
A)uanoananrtanus, 6)MyTaluu, B)MOIU(UKALINN.

3. B pe3yabraTe KOHBepreHUMH BO3HHMKAIOT: a)lOMOJIOTHUYHBIE OpraHbl, O)aHAJOTWYHBIE OPIaHbI,
B)pYyAUMEHTapHbIE OPraHbl.

4. Menkue cucTeMaTH4ecKHe Tpyninbl — BHAbI, POAbl, ceMeiicTBa, KaK MPaBHJIO, BOBHUKAIOT B
npouecce IBOJIOLMHU MyTeM: a)apomopdo3a, 6)aerenepannu, B)UA0aAaNTaIllu.

5. Opranusmsl, COBMelIaIONIMe MPU3HAKH Pa3HbIX CHCTEMATHYEeCKHX IPYII, HAMPUMep KJacCcoB
JKHBOTHBIX (apXeoNTepHKC), MPeICTABIAT c000ii: a)puioreHeTuyeckre psjabl, O)nepexoaHble
(bopMBI, B)reHeTHIECKHE T0KA3aTEeNILCTBA.

6. M3oasiumss — 3T0 ¢akTop HBOJIONUH, KOTOPBIH: a)yCKOpsSeT SBOJIIOLMOHHBIA Mpolecc,
0)3aMe UIsIeT SBOTFOIIMOHHBIN MTPOIIECC, B)HE BIUSET HA CKOPOCTh BUA000pa30BaHUSI.

7. AHAJNOTMYHBIMH OPraHAMH SIBJSIIOTCSI: a)UTOJIKW KaKTyca W JIMUCThS KieHa, O)kaOpel paka H
’aOpbl aKyJIbl, B)pyKa YeI0BeKa M KPbUIO MTHIIBI.

8. JluBepreHuueil Ha3bIBaeTCsi: a)CXOXKJIEHHE IPHU3HAKOB Yy JAJEKUX 10 IPOUCXOXKICHHIO
OpPTaHU3MOB, 0)pacxXoKJIeHNE TPU3HAKOB B BOJIIOIIMOHHOM TPOIIECCE, B)BBIXOJ IPYIIITBI OPTaHU3MOB
B HOBYIO aJIalITUBHYIO 30HY.
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9. Kakoii M3 cieayromux (pakTopoB crnoco0CTByeT KOHBEPIreHTHOH 3BOJIIOIMM IBYX BHIOB?
A)npeiid reHoB, 0)HAIMYNE CXOHBIX MyTaIlii, B)BO3/ICHCTBHE OTOOpPA B CXOTHOM HaIpaBJICHUH.

10. I'naza kaapbmMapa U pbIObI — 3TO MPUMeP: a)pyAUMEHTAPHBIX OPraHoOB, 0)aHAJIOTHYHBIX OPTaHOB,
B)TOMOJIOTUYHBIX OPTaHOB.

11. Yo siBisieTcs 3J1eMEHTAPHON IBOJIOLMOHHON eJUHHUIeN: a)KaXJbli BUA, O)Kaxaas MOMyJIsSLus]
M000T0 BHJIA, B)KaXKIask 0COOb JT000T0 BUA.

12. K BHyTpuBHAOBOHi 00phOe 3a CYIIeCTBOBAHME OTHOCHTCSI: a)lIapa3suTH3M, O)KOHKYpPEHITHS,
B)XHUIITHAYECTBO.

13. OcHoBHOIi NpUYHHOI O0PHLOBI 32 CylIECTBOBAHUE SABJISIETCS: a)HACIICACTBEHHAS U3MEHYUBOCTD,
0)BO3MOKHOCTh OecIpeieIbHOr0 Pa3MHOKEHHS, B)OTPAaHUIEHHOCTh TEPPUTOPHUU U TTUIIIH.

14. Cornacuno npeacrapiaenusam K.JInHHess 00 opraHmyeckoM MHpe, OTCYTCTBHE 3pPeHUs] Y KPOTa
ecTh: a)pe3yNbTaT HEyNpaXHEeHHsl opraHa, 0)akT O0KECTBEHHOTO TBOPEHHMsI, B)BUIOU3MEHEHHE
Oprasa B pe3yJibTaTe MPUCIIOCOOIEHUS K CpeE.

15. Kak Ha3pIBaeTcsi NepHOA Pa3BUTHS OpPraHu3Ma oOT 3UIOTHI 10 CcMepTH? A)OHTOTCcHE3,
0)¢unorenes, B)apomopdo3, I)UanoaaanTarus.

16. ®opma ecTecTBEHHOro 0TOOpPa, MPUBOASIIAS K PACKAJIBIBAHUIO BHIA HA JIBe Pa3jdYHbIE
NOMYJISIIMU HA3BIBAETCS: a)JBIKYIICH, 0)CTa0MIN3UPYIOICH, B)AU3PYITHBHOM.

17. Kak Ha3pIBaeTcsi TepPPUTOPHs, HA KOTOPOil KuBeT BHA? A)IKoJOTHUECKas HUIIA,
0)mecToobuTaHue, B)apea, r)OMoreoeHo3.

18. DBosIIOLMOHHBIIE  Tpollecc, CBsI3aHHBIIE ¢ apoMopdo3oM: a)HOPMHUPOBAHHE  KOJIOYCK,
0)osiBJIEHNE [IBETKA, B)BOZHUKHOBEHUE Pa3HOOOPa3HBIX 3€JIEHBIX PACTEHUH.

19. IIpumepoM HAMOAAANTALMM MOKET CJIY:KHUTh: a)yIUIOIIEHHE Tela MPUIOHHBIX PBIO, 0)M0I0BOI
IIPOLIECC, B)BOZHUKHOBEHHE TEINIOKPOBHOCTH.

20. ITouemy HeomnpeaeeHHAS U3MEHYUBOCTD ABJIAETCH OCHOBHOW B 3BOJIIOIIMOHHOM Mpoiecce?

21. [loyemMy nosiBjieHME Y *KUBOTHBIX JIETKHX cUUTaeTcss apomopgo3zom?

22. Yto Takoe «3(p(peKkT ocHOBATEISD)?

23. IlpoTuB Kakux myraumii oT60p uaer 60Jiee 3pPeKTUBHO?

24. YTo noOHMMAIOT 1O reHO(OHI0M NMOmyJassuuu?

25. Kaxoii kputepuii Buia HaudoJiee BaXKHbIN?

OO0mas 6uosiorus. PazBurue opranu4eckoro Mupa

1. BbIXoja pacTeHuii HAa cyl1y MPoU30Ile B: a)OpI0BUKeE, O)cHIype, B)ACBOHE, T')KapOOHE.

2. TlepBbIMM Ha3eMHBIMHM CHOPOBBIMH PACTEHUSIMHM ObLIU: a)MXH, O)IaNOPOTHUKHU, B)ICUIODUTHI,
T')IUIayHBI, J1)XBOIIIH.

3. Ilepexoanoii ¢opmoii Me:kay 3eMHOBOJAHBIMH W PenTHWIHSIMHU ObLIM: a)cTeronedansl,
0)IMHO3aBPHI, B)3BEPO3yOBIC AIIEPHI, T')KOTHIIO3aBPHI, 1)apX03aBPhI.

4. BrnepBble ceMeHaAMU CTAJH PAa3MHOMKATHCS: a)[OJIOCEMEHHBIE, 0)IIBETKOBbIE, B)ITAIOPOTHUKH.

5. BbIX0/ )KMBOTHBIX HA CyLIy NMpou301IeNa B: a)IeBoHe, 0)kapbone, B)[Ilepmu, r)cumype.

6. CoxpaieHue rojioceMeHHBIX HACTYNMaeT B: a)KOHIIE Me30305, O)KOHIIE Iajeo30s, B)HAYAIES
KaHO304.

7. BoO3HMKHOBeHHME, KAaKHX OPraHHM3MOB CO03]aJI0 YCJOBHUSI AJs Pa3BUTHUS KUBOTHOro mmupa?
A)bGakTepuii, 6)BOIOpOCIICH, B)BUPYCOB.

8. B oTu103)keHHsIX KaKO#l 3pbI HAXOAAT Cjelbl MEePBbIX 0eCI03BOHOYHBIX KMBOTHBIX? A)ME30301,
0)KaltHO3011, B)IIPOTEPO30M, I')TAIICO30H.

9. Tpuao0uTHI ObLIM HIHPOKO PACHPOCTPAHEHBI B: 2)Me3030€, 0)aneo3oe, B)IPOTEPO30e.

10. PacuBeT mNOKPBLITOCEMEHHBIX COBNAJ C PACIBETOM: a)HACEKOMBIX, O)peNTUIUN, B)ITHII,
')MJIEKOTIUTAIOMINX, J1)3€MHOBOAHBIX.

11. Kakue oprannyeckue BelecTBa BOSHUKJIU € MOsIBJIeHHEeM (OTOCHHTE3UPYIOIIMX OPraHUu3MOB?
A)bGenku, 0)yriaeBoIbl, B)KUPHI, T)HYKIEHHOBBIC KHUCIOTHI.
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12. Kakoii cnmocod nMTaHuss ObL1 Yy NepPBBIX JKUBBIX OPraHu3sMoB?  A)aBTOTPOQHEIH,
0)reTepoTpodHBINA, B)XeMOTPODHBIH.

13. IITUBI NOABWINCH B: 2)MEJIOBOM MEPHO/I, 0)IOPCKUM, B)TPUACOBBIN, B)[IEPMCKUA MIEPUOI.

14. IlepBbiMu Ha3eMHBIMH KHBOTHBIMHM OBLJIM: a)3€MHOBOJHBIC, 0)laykooOpa3HbIe, B)HACEKOMEIE,
T')MOJUTFOCKH.

15. JIeBoHCKMIi MEPHO YACTO HA3BIBAKOT IPOMi: a)36MHOBOJIHBIX, 0)pHIO, B)pENITHIIHIA.

16. Ba:xxnbiM  apoMop¢0o30M B 3IBOJIONMH KM3HU ObLIO: a)MOSBJICHUE JIMCTOBOM TUIACTUKH,
0)BO3HUKHOBEHHE MHOTOKJIETOUHOCTH, B)MOSIBIICHHUE KOPHEH.

17. IlepBoe JierouHoe AbIXaHUE MOSIBUJIOCH y: a)3€MHOBOJIHBIX, 0) KUCTENEPBIX PbIO, B)OECUETIOCTHBIX
pHBIO.

18. Ilepexonnoii ¢opMoii Mexkay PpenTHIMSAMHM M NTHIAMH SIBJISETCHA:  a)apXCONTEPHKC,
0)ITepOTaKTHIIh, B)IIPOTOABUCHI, T)HHOCTPAHIICBHUS.

19. Mopckas penTuJivsi, NOSIBUBIIASICS B KOHIIE TPHUAcCA -

20. KpynHoe 4JIeHUCTOHOIr0€ NMOSIBUBIIEECS] B KOHIIE CUJIYPHIICKOT0 MepPUoaa -

21. IloyeMy HEBO3MOKHO CAMO0O3apPOKIE€HHE KU3HU B COBPEMEHHbIX YCJIOBHUSIX?

22. Kaky1o poJib B 3BOJIIOIIUM OPraHUYECKOr0 MUPAa CHITPAJIO MOSABJIeHNEe pacTeHuii?
23. Kak Ha3bIBaeTCs HayKa, M3y4aoiias ApeBHIOI0 KU3Hb HA 3emule?

24. Kakne MOpCKHe *KHBOTHbIE BHIMEPJIM BMeCTe ¢ JUHO3aBpaMu?

25. Ha3zoBurte HanOo/1ee paHHUI EPUO/ MATE030MCKOI IPbI?

26. Yem 00bsICHUTH MPOLIBETAHHME MATIOPOTHUKOOOPA3HBIX B KapOoHe?

Oo6mas 6noJrorus. JDxoJqaorus. B — 1

1. BbICOKOI1 MJIOIOBUTOCTHIO OTJMYAKTCH Te BHABI, Y KOTOPBIX: a)B M30bITKE NHIIEBBIE PECYPCHI,
0)Benrka rudesb TOTOMCTBA B IIPUPOJIE, B)OTCYTCTBYET BHYTPHBH/IOBAs KOHKYPEHIIHS.

2. Hepocraommm 3BeHOM NHUIIEBOH Henmu: «(PUTOIVIAHKTOH -... - PbIObI — MOpPCKHE NTHIBID»
SIBJISIIOTCS: 2)BOJIOPOCIH, 0)KOPAIOBBIE TIOJIUIIBI, B)300IUIAHKTOH, T')MOJUTFOCKH.

3. TepmuH <3KoJorus» Obl1 BHepBble BBeleH B Hayky: a)d.Onronom, 0)XK.b.Jlamapkom,
B)J.I'exkens, r)3.310cc.

4. COBOKYNHOCTH B3aHMOCBSI3AaHHBIX OPTaHU3MOB, OOMTAIOLIHUX HA ONpeJAeJJeHHOM Y4acTKe CYyIIH,
Ha3bIBAETCS: a)dKocucTeMa, 0)OMOIIeHO3, B)OHOTEOIIEHO3.

5. Ctpykrypy OuHoueHO3a ompeaeisieT: a)coctaB atMocdepbl, O)ypOBeHb COJTHEUHOW pagvalluu,
B)MUKpPOpENIbe(] TeppUTOpPHUH.

6. Hauboabuyio Mmaccy B 0Mol1eHO3€ JIyra HMEKT: a)pacTeHus, 0)HacCeKOMbIC, B)ITHIIHI.

7. IlapuukoBblii 3¢d¢ekT BbI3bIBaeTCA BbIOpocamu B arMocdepy: a)remusa, 0)CO,,
B)XJIOP(PTOPYTIEPOJIOB.

8. BzaumopgeiictTBue JepeBa M TrpuOa-TPYTOBHKA fIBJsETCS MNPUMEPOM: a)KOHKYPEHIIHH,
0)MUKOPH3BI, B)Iapa3UTU3Ma, T')aMEeHCaTU3Ma.
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9.COBOKYNIHOCTH OPraHM3MOB, OOMTAIONIMX HA [HEe BOJAOEMAa, Ha3bIBAETCH: a)TUAPOOHOHTOM,
0)0EHTOCOM, B)ILTAHKTOHOM.

10. Bua, coxpaHuBmHMiics OT paHee NpoIlBeTaloulleii IPyNNbl KUBBIX CYIIECTB, Ha3bIBAeTCH:
a)penuToM, 0)IHAEMHUKOM, B)3AU(PHUKATOPOM.

11. InuTeIbHOCTh BTOPUYHOM CYKIeCCHH IPH BOCCTAHOBJICHUM JIMCTBEHHBIX JiecoB: a)l0-20 ner,
0)25-40 net, B)100 — 120 neT, r)6oaee 200 ner.

12. B cocraB momyasiumu HE BXoasiT: a)opraHu3Mbl OJHOTO BHJA, O)OPraHM3MBI Pa3HBIX BHJIOB,
B)OPraHU3MBbl OJTHOTO T0J1a, T)OPraHU3Mbl Pa3HOI'O BO3PacCTa.

13. ITo B.H.CykaueBy Kk KOMIIOHEHTaM OuoreomeHo3a He OTHOcATcs: a)ynadoTon, O)KIUMATOI,
B)penbed, T)(HUTOIEHO3, 1)3001ICHO3.

14. Haquyue y Ha3eMHBIX PAacTeHHIl MeXaHMYeCKHUX TKaHel SBJseTCA NPHUCHOCOOJeHHEeM K:
a)HU3KOH IJIOTHOCTH BO3/yXa, 0)paccesHHON COJIHEYHOM pajvalliy , B)HEJJOCTATKY BJIArH.

15. DBTpodmkanmeil Ha3bIBaeTcs MpoLecc: a)BOCCTAHOBIEHUS IUIOAOPOJAUS IOYB, O) pPE3KOro
MOBBIIIEHUS YPOBHS NEPBUYHOM MPOIYKIIMK BOJHBIX SKOCUCTEM, B)JIF0OOOI0 M3MEHEHHS COCTAaBa BOJIHBIX
HKOCHUCTEM.

16. IlocaenoBatejibHAsE CMeHAa BO BpeMEeHH OJHHMX OHOIEHO30B JPYIMMH HAa3bIBaeTCs:
a)KJIMMaKCcOM, 0)KOHCOPIUEH, B)CYKIIECCUEH.

17. PacreHusi BJIaKHBIX MECTOOOMTAHHIN COCTaBJIsIeT JIKOJOTMYECKYI0 TIPYHIy: a)KpHOQHUTOB,
0)Me30(HUTOB, B)rUTPOPHUTOB.

18. IIpupoct 6uoMacchl reTepoTpo(POB—KOHCYMEHTOB — 3TO: a)IEpBUYHAS NMPOIYKLHUs, O)BTOpUUYHAS
MPOAYKIHS, B)TUpaMuia buomacce, I)IIupamMua SHEPTHH.

19. KucjioTHbl€e 10:K1M UMEOT BOJAOPOAHBINH moka3aTteiab: a) pH>7, 6)pH=7, B)pH<5,5

20. B oOuocdepe Haubo/bIIEH NPOAYKTHBHOCTBIO 00JI1aJaI0T: a)y4yacTKH, 3aHUMAaceMble CYIIEH;
0)yuyacTKH, 3aHUMAaeMbl OK€aHaMU; B)CyIlla ¥ OK€aHbl PABHO3HAYHBI IO POyKTUBHOCTH.

21. Ilmpamuga 6uomacce ObIBaeT NepeBepHYTOM B IKOCHCTEMe: a)lOPHOM, 0)J€CHOH, B)BOJHOM.

22. PacnpocTrpaHeHue IJIOAOB W CeMSH PACTEHHH SKMBOTHBIMHM Ha3bIBaeTCsl: a)3MMM300THCH
0)300cMOpHeii, B)300XOpUEH.

23. YTo CJIy:KHT OTPAHUYHUBAIOIIUM (PAKTOPOM B OHOIIeHO03€e?

24. B 4yeM 3aKiIi04yaeTcsi MPaBUJIO IKOJOTMYECKOI mupamMuab?.

25. YCTaHOBJIEHO, YTO B TPONMUYECKHX JiecaX HMKOIAa He Ha0/10JaeTcsl BCNBIIIKH YHCJIEHHOCTH
OTIeJbHBIX BH0OB, a JJs TYHAPbI XapaKTePHbI MacCOBbIe Pa3MHOKEHHs JIEMMHMHIOB W JPYrux
*KUBOTHBIX. [Touemy?

26. B Tponuueckux paiioHax, rie MHOro TelJia M CBeTa, ’KU3Hb OYeHb 0eJHA B OKeaHaX. JTH
PaiioHbl HA3bIBAIOT OKEAHMYECKMMM INYCThIHAMH. YTO OrpaHM4uBaeT 3Jech Pa3sBUTHEe JKMBBIX
OpPraHu3mMoB?

Oo0mas ouosorus. Jxojorusga. B —2

1. BeiOpochl Kakoii 0OTpac/ii NMPOM3BOACTBA B 00JiblIell CTeNEeHH CNOCOOCTBYIOT 3BTPOQUKAIMU
BOJ0€MOB: a)3HEpreTuKa, 0)nuiieBasi IPOMBIIUIEHHOCTb, B)3eMJIEIEIHE.

2. Cmor — 310 coueranue: a)CO, u Kameiab TyMaHa, 0)CEpHUCTOro rasa M kameiab Tymasa, B)CO: u
MBIJIEBBIX YaCTHI, T)ITBUIEBBIX YACTUI] M TyMaHa.

3. K KCeHOOMOHTaAM OTHOCATCS: a)TSDKEJbIE METaluibl, 0)CMHTETHYECKHE Opr. BEIIECTBA, UYXKIble
ounocdepe, B)rHHIOINE OCTAHKH KUBOTHBIX U PACTCHUH.

4. Tpopuueckuii ypoBeHb oOmpeeJsieTcsi KaK COBOKYNHOCTB: a)IPOAYLIEHTOB, KOHCYMEHTOB,
peIyleHTOB; 0)OpraHu3MOB, OOBEAUHAEMBIX TUTIOM TUTAHUS, B)aBTOTPO(DOB U TeTepOoTPOdOB.

5. Uro M3 mnepevyUCJEHHOI0 MOKHO CYHTATH NPUMEPOM TMeEePBHYHOH cyKueccuu? A)Mxu-
JUIIAHAKA-CEMEHHBIE PACTeHUs, O)TUIIAHUKI-MXH-CEMEHHBIE PACTCHUS, B)JIHIIAHHUKHA-CEMEHHBIC
pacTeHUs-MXH.

6. HauboJiee 3aMeTHBIM MOCJIECTBHEM JKOJOTMYECKOr0 HANpPsKeHUs SIBJSIOTCH 3a00/ieBaHMs:
a)Mosra, 0)reueHu, B)KUIICYHUKA, T)CepIa, 1)KOCTEH.

7. [IpuMepoM arpoueHo3a MoKeT CJIYKUTh: a)IyT, 0)y4acToOK Jieca, B)IIapK, I')CTEMb.
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8. Cra0twibHas »JKOCHCTEeMA XapaKTepudyercsi: a)yCTOMUMBBIM YBEJIMYEHHUEM YHCIEHHOCTH
MOMYJISIIHMA, 0)TOCTOSHHOMN YHUCICHHOCTHIO MOMYJIALNN, B)yMEHbIICHHEM YUCIIEHHOCTH MOMYJISIIHIA.

9. [IpuMepoM KaKoro TUIA OTHOLIEHHUIl SIBJIsSETCA B3aHMOOTHOIIEHUS B3POCJIOii €1 M MPOPOCTKA
ay6a? A)ueiTpanusMm, 0)aMeHCAIN3M, B)IIapa3uTU3M, T)KOMMEHCAIIU3M.

10. Peaknmuu SKMBBIX OPraHM3MOB HA HW3MEHEHHS TMPOJAOLKUTEJILHOCTH CBETOBOIO [IHS
Ha3pIBaeTcs: a)poroTakcucoM, 0)poTonepro1om, B)GOTOIEPHOTUIMOM.

11. PenyueHTtamMu B NHIIEBOH LeNH Yalle Bcero SIBJASIIOTCS: a)BBICIIME pacTeHHUs, O)rpuObl u
0axkTepuu, B)HU3ILIKE PACTEHUS, T) KOHCYMEHTHI-MaJalbIITHKH.

12. K nposiBiiennio JaeiicTBusA OnoTHYecKHX (aKTOPOB cpeAbl_Heldb3sl OTHECTH: a)BBbIJCIICHHE
pacTeHUsMU KHCIIOpo/a, O)BblAeNieHne OaKTepUsIMU TOKCUHOB, B)IIEPEHOC MBLIBLIBI BETPOM.

13. IlpoayueHTaMH OPraHM4YecKUX BelleCTB B arpocucTeMe sSIBJISIOTCS: a)4eNIOBEK U C/X PACTCHHS,
0)c/X pacTeHHsI U )KUBOTHBIE, B)KYJIbTYPHBIE PACTEHUS, COPHBIC PACTEHUS U MOYBEHHBIE BOJIOPOCIIH.

14. DxoJiorMYecKoil cyKueccueil Ha3bIBaeTCsA: a)Cy>)KCHHUE apealia Buja, O)paciipeHue apeana BUia,
B)IIOCTETNIEHHAs! CMEHA CTPYKTYPBI M COCTaBa 3KOCHCTEMBI.

15. Tepmun «0uoreoneHo3» B HayKy BBeJ: a)d.I'exkenb, 6)A.Tencnu, B)B.H.Cykaues.

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

17. 'naBHBIM OrpaHMYHUBAKIIUM (PaKTOPOM OecrpeeIbHOTO POCTA YMCIEHHOCTH BH/IA ABJISETCS:
a)HEJOCTATOK MHIIH, O)BIUSIHUE XUITHUKOB, B)UH(EKINOHHBIC 3200ICBaHNUS.

18. Dkoslornyecky rpymnimy COJHUEJIIOOUBBIX PacTeHHH HA3BIBAKT: a)KpHOPUTHI, 0)reroduTHI,
B)TUTPO(HUTEL, T)CIIHOPUTHI.

19. Opranu3mbl, MUTAONIHECS IKCKPEMEHTAMH KMBOTHBIX: a)konpodaru, 0)300daru, B)KpuoHUTHI,
r)puTtodarm.

20. He siBasiroTcst abuoTuyeckuMu pakTopamMu: a)3aMopo3ku, 0)penbed, B)IMCICHHOCTh OPTaHU3MOB,
I')XUMHUYECKHI COCTAB IOYBHI.

21. OpranusMm, CnOCOOHBIH CYNIeCTBOBATH B Pa3HBIX YCJOBHAX Cpeabl: a)3BpHOHMOHT, O)>madoH,
B)KCEHOOMOHT, T')OMOTOIL.

22. He¢1b, ra3 no BepHaackoMy OTHOCHTCH K: a)KOCHOMY BEIIECTBY, 0)OMOKOCHOMY, B)OHOTCHHOMY.
23. Kaky10 poJjib B KPYroBopoTe yrjepojaa urpaioT KopaJioBble NOJIUNbI?

24. B BujJe 4ero a30T yCBauBaeTCsl PACTEHUSIMHU?

25. Ilpuodpersi TeNJIOKPOBHOCTb, NTHIBI MEPeCTATN 3aBUCETh OT H3MEHEHUsl TeMIepaTypbl
cpensl. [louemMy e 60IbIIMHCTBO BUAOB MTHIl HA 3UMY YJIETAIOT HA 1OT?

26. B0o3MOKHOCTH CaMOOYHMIIEHHS BOJOEMOB CHJILHO CHHM:KaeTcsl MpU cOpoce B HHUX TeIUIbIX
npomMbinLIeHHbIX BoA. [louemy?

JlaGopaTopHas padora
OBHAPY’KEHME BEJIKOB, YI'JIEBOJOB, JIMIINIOB U BUTAMHWHOB B
BUOJJIOTUYECKUX OBFBEKTAX

ueﬂb. HOK&?)&TB HaJIn4ue 6CHKOB, yFHCBOI[OB, JIMIINI0OB U BUTAMHUHOB B pa3JII/I‘IHBIX GI/IOHOFI/I‘-IGCKI/IX
00BEKTAX.

1. OHAPYKEHHUE BEJIKOB

Oo6opynoBanue. [lItatuB ¢ mpoObupkamu, KaneabHUIA, TUIETKA EMKOCThIO 1 M1, BoAsiHast OaHsl.
PeaxTusl. PactBop simunoro 6enka, 1%-Hblit pacTBop xenatuna, 10%-Hblid pacTBOP THAPOKCHIA HATPUS,
1%-nb1i1 pacTBOp cynbhara meau, 0,5%-Hblil BOIHBIN pacTBOpP HUHTU-

pHUHA, KOHIEHTPUPOBAHHAS a30THAs KUCIIOTA.

Xoa padoTsl
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1. buyperoBas peakius (Ha 0OHapyKEHUE NENTUAHON cBA3M). B menounoit cpene aTomsbl a3ora,

BXO/JISIINE B COCTAaB MENTHUIHON IPYyMIbl, 00pa3yloT OKpalleHHbIe KOMIUIEKCHBIE COSTUHEHHS C HIOHAMHU
menu. (BemectBo OmypeTt ¢ HOoHaMH MeIM AAaeT aHAJOTHYHYIO PEAKIIHUIO. )

benok KkypuHOToO fiilla OTJIEUTE OT KEJITKA, pa3BeaUTe TUCTHIUIMpOBaHHON BoAoH B 10 pas,
MpoPUIBTPYHTE Yepe3 HECKOJIBKO clIoeB Mapin. B mpoOupky BHecuTe 5 Kamennb pacTBopa 0enka, 3 Kariu
pacTBopa ruIpoKCUa HaTPHs U OAHY Karutio pactBopa cyinbdara meau(ll) u nepemenaiite. Comeprxumoe
NpoOUpPKH MPHOOpETaeT CHHE-(PUOIETOBYIO OKPACKY.

2. HI/IHFI/IZ!QI/IHOBaH pCaKIusd (Ha O6Hapy}KeHI/Ie aMI/IHOI‘[QYHHI)I!. BeJIKI/I, HNOJIMIICIITUABI 1 CBO6OI[HI>IG

AMHUHOKHCIIOTHI BCTYIAIOT B PEAKINIO KOHACHCAUY ¢ HUHTUAPUHOM. [IpOyKT KOHAEHCAIMH OKpAIlleH B
(HOTETOBBIN IIBET.

K 5 xamsam pacTBopa ssmgHOTO Oelika MpHIIeHTe 5 Karenb BOJHOTO PacTBOPAa HUHTHIPUHA U
Harpeiite 10 kuneHus. Yepes 2—3 MUH MOSBIISAETCS pO30BOE WIH CHHE-(DHOJIETOBOE OKPAIIMBAHUE.

3. KcantnonporennoBas peakius. C MOMOIIBIO STOH IIBETHOM peakyuy B OeiKe 0OHAPYKUBAIOT
LUKINYECKHEe aMUHOKHUCIIOTHI, UMEIOIINE B COCTaBe OEH30JIbHbIE KOJIbLIA (IIPOUCXOAUT HUTPOBAHHE
OEH30JIBHBIX KOJIelr). B mienounoi cpese xenTbie HUTPOIPOU3BOIHBIC IIUKINIECKUX aMUHOKHCIIOT
00pa3yIoT COJIM, OKpaIlICHHbIE B OPAH)KEBbI 1IBET.

K 5 xamsim pactBopa sitmaHoro Genka 106aBbTe 3 karum KoHIeHTpupOBaHHOM a30THON KUCIIOTHI
(octopoxxno!). Bemmanaet ocanok. [Ipu HarpeBaHuu 0CaloK PacTBOPSIETCA U pacTBOP MpHOOpeTaeT
XKeNThIi 1BeT. [locie oxIiaxaeHnuss MOKHO T00aBUTh B MPoOUpKy 5S—10 kamenb pacTBopa THAPOKCHIA
HaTpHs J10 MOSIBJICHUS OPAHKEBOI'0 OKpAIIMBaHMSL.

IIpoBeauTe 3Ty K€ peaklMIo C pacCTBOPOM kennaTtuHa. JKenaTHH He CONEPIKUT HUKIMUYECKUX
aMMHOKHCIIOT, TIOATOMY KENThIH 0calok He BbinajaeT. (MMeromumiicss B mpoJaxke )KeJaTuH MOXKET
CoJIepKaTh PUMECH APYTuX OENKOB, I03TOMY MHOTA MOSBISETCS OYEHb CJIa00€ )KENTOBATOE
OKpallliBaHHE.

Il. OBHAPYKEHHE YIJIEBO/[OB

Oo6opynosanme. IllTatuB ¢ npobupKkaMu, MTUMIETKH €MKOCTbIO 1 MII, BoasiHAst OaHsl.

PeaxTtuBsbl. 1%-HbI# pacTBOp Kpaxmania (KpaxMajibHOTO Kielicrepa), 1%-HbIit pacTBop caxapossl, 1%-
HBIH pacTBOp GpyKTO3bI, 1%-HbII pacTBOp Mojaa B noauzae kanus (pactsop Jlroromns), 1%-Hblit ciupToBOM
pacTtBop a-HadToNa (TIepe] HCIIOIB30BAHUEM Pa3BeCTH B 5 pa3 BoOi), 1%-HbIN cClTUPTOBON pacTBOP
TUMOJIa, KOHIICHTPUPOBaHHAs cepHasi Kuciora, peaktuB CenuBanoBa (0,5 T pe3oplirHa, paCTBOPEHHOTO B
100 M 20%-HO¥ CONITHOM KUCIIOTHI).

Xoa padoTsl
1. MonkpaxmanbHas peakius (Ha oOHapykeHue kpaxmarna). B nmpoOupky BHecute 10 kamenb pacTBopa
Kpaxmaiia ¥ o/IHy Karuiro pactBopa Jlrorons. HaGmonaercs cuae-(noaeToBoe oOKpaliBaHue.

2. Peakins Monumia (Ha oOHapyxkeHue neHTo3). C MoMOIIBI0 PEaKIui ¢ TUMOIIOM (UJTH C 0-HaTOIOM)

O6H3py>KI/IBaIOT HE3HAYUTCIIBHBIC KOJIMYCCTBA YITICBOAOB WJIN YITICBOAHBIX KOMIIOHCHTOB B CIIOXKHBIX
coeauHeHusx. Baumanue! [TpoOupku 10J1KHBI OBITH OUYEHb YHUCTHIMU!

B nBe npobupku BHecuTe no 10 kamenb pacTBopa caxaposbl. 3aTeM B OJIHY U3 HUX J100aBbTE 3
KaIUTM CIUPTOBOTO pacTBOpa TUMOJIA, a B APYTYIO — TaKOe K€ KOJIMYECTBO CITUPTOBOIO pacTBOpa o~
Hadrona. B o6e mpobupku (octopokno!) Hanerte mo 0,5 MJI KOHIIEHTPUPOBAHHOW CepHOM KUCIOTHL. Ha
rpaHMIIe ABYX XKHJIKOCTEeH HaOIIOIAI0OT MOSBICHUE KPACHOTO OKPAIIMBAHUS B IPOOUPKE C TUMOJIOM U
(h10IeTOBOTO B MPOOHPKE C 0-HAPTOTIOM.
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3. Peaknug CenuBaHoBa (Ha oOHapyxeHHe 1eHTo3). PpyKTo3a IpU HarpeBaHUU C COJISTHOW KUCIOTOM U

PE30PLIMHOM JIaeT BUIIIHEBO-KPACHOE OKpallliBaHKe (B KPACHBIN I[BET OKpaIIeH MPOIYyKT KOH/IEHCAIITN
pe3opuurHa ¢ pypdyposiom, 00pa3oBaBIIUMCS U3 (PYKTO3HI).

B npo6upky Haneiite 10 kanenb peaktuBa CeaTuBaHOBA U 2 KaIlIM pacTBopa (GPYKTO3bI U
OCTOPO>KHO HarpeiTe 70 Hauana kurneHus. [losBisercs kpacHOe OKpalIiBaHue.

III. OBHAPY>KEHUE JIMIIUJ1OB

Oo6opynoBanme. llltatuB ¢ npobupkaMu, BoJsIHAS OAHSI, MUTIETKH €EMKOCTBIO | MJI, CTEKIISTHHBIC
PeaktuBbl. CIEPTOBO# pacTBOp PaCTUTEIBHOTO Macia (HECKOIBKO MUJUTHIUTPOB Maciia paCTBOPHUTH B
paBHOM 00beMe a0COTIOTHOTO criupTa), 1%-HbIi XJTI0poPOPMHBII pacTBOp X0-JecTeprHa, 1%-Hblii
XJIOpO(OPMHBIN PACTBOP PACTUTEIILHOTO Maciia, KOHIICHTPUPOBAHHAS CepHAasi KMCIIOTa, alleTOH,
Kpacurens cynaH III.

Xoa padoTsl

1. OGpazoBaHKe KUPOBOM IMYIbCUU. [[BeTHAs peakius Ha munuabl. K 1 M ciupToBOTO pacTBopa
PacCTUTEHHOTO Macia 100aBbTe 2 MJT XOJI0THOM BOABI U CHIIBHO BCTpsAXHUTE. OOpa3yeTcst MyTHas Oemnast
SMYJIbCHA.

B npo6upky ¢ 0,5 M1 Boas! 700aBbTe 3 Karui Macia u onHy Karmo Cynana I11. Haxoasmuiics
MOBEPX BOJIbI CJIOM Macja OKPalIuBAECTCS KPACUTENEM B KPACHBIN LIBET.

2. [Tonydenue senutrHa. JIeMMTHH OTHOCAT K rpynme (ochonunmmaoB, OH BXOAUT B COCTAB KIETOUHBIX
MeMOpaH. JlenuTrHa MHOTO B TKaHSAX MO3Tra, a TAKXKe B XKEJNTKE KYPHHBIX SUll. B cTakaHuMK nonoxure
MIOJIOBUHY KEJITKa KYpHUHOTI'O Sl 1, MOMEIINBas Nnajaoukoil, npuieite 40 mi ropsiuero cnupra. Ilocne
TOT'O KaK pacTBOP OCTBIHET, OT(PUIBTPYNUTE €ro B CyXyto Npooupky. OUiabTpaT JOIKEH ObITh
npo3payHbIM. B cyxyro npobupky Haneite 10 kamenpb aneToHa, 3aTeM 1o KarisiM 100aBbTe MOTyYeHHBIH
CIIMPTOBOM pacTBOp JIEHUTHHA. BrinanaeT Gesnblif 0caJok HEPaCTBOPUMOTI'O B alleTOHE JICLIUTHHA.

3. [1BeTHas peakiis Ha X0JIeCTepUH. XOJIECTEPHUH — KUPOMOI00HOE BEIIEeCTBO, UMEIoIIee O0MbIIoe
3Ha4YeHue s opranuzMa. OH BXOAWT B COCTAB KJIETOYHBIX MEMOpaH, SIBISICTCS MTPEIICCTBCHHIKOM
KEITYHBIX KUCIIOT, BUTaMUHA B, OJIOBBIX TOPMOHOB, TOPMOHOB KOPBI HaJIMOYEYHUKOB. B ocHOBE
PEaKIUU JISKHUT €ro CIIOCOOHOCTh OTJaBaTh BOJY M KOHJCHCHPOBATHCS B OKPAIIICHHBIC COSAMHCHUS.

B cyxyto npobupky Hanelte 10 kanenb xJ10pohOpMHOTO pacTBOpa XojecTeprHa U (0CTOpokHO!)
10 cTeHKe cocyza npuiente 0,5 MJ1 KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOThI, OCTOPOXKHO BCTPSIXHHUTE.
Bepxuuii xJ10podOpMHBIi CI0M OKpaIIuBaeTCsl B KpacHO-OpaHKeBbIH 11BeT. [Ipoaenaiite aTy xe
PEeaKImIo ¢ XJI0pohOPMHBIM PaCTBOPOM PACTHTEIBHOTO MaCIa.

IV. OBHAPY’>KEHUE BUTAMMWHOB

Oo6opynosanme. llltatB ¢ npoOWpKaMu, MUIETKH EMKOCTBHIO 1 MIL

PeaktuBbl. Cok ¢ppyKTOB WM OBOIIEH, HaripuMep KapTodens 1100 KarmycThl (OKpalIeHHBIH COK
CMOPOJIMHBI WM CBEKJIBI HE TOJIUTCS, TaK KaK COOCTBEHHAs! OKpacka MacKUPYeT OKPACKY METUIIEHOBOTO
cunero), 0,01%-HbIil pacTBOp METHIIEHOBOTO CUHETO, 5% -HBIN pacTBOp KapOoHATa HATpus, TAOIETKU
WIM pacTBOp JAJIs MHbEKIMH BUTaMuHa B6 (anteunsiii npenapar), 1%-He1il pactBop xiopuaa xenesza(11l)

Xoa padoTsl

1. O6napyxenue puramuaa C. Butamun C (ackopOMHOBasi KHCIIOTA) COACPIKUTCS B CBEKHUX OBOIIAX U
¢bpyKTax, B JUCTbIX MHOTUX pacTeHHH. OH He0OXO0AUM KJIETKaM, TaK KaK y4acTBYeT BO MHOTHX
OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUAX, AKTUBUPYSI UM UHTUOMPYS HEKOTOpPbIe (PepMEHTHI.
ACKOpOMHOBYIO KUCIIOTY OOHApY>KUBAIOT 110 UCUE3HOBEHUIO OKpAIIUBAaHUsI OKUCIEHHON (OpPMBbI
KpacUTENsI METUIEHOBOTO CHHET0, KOTOPBIH OHA BOCCTAHABIMBACT B OECIBETHYIO (OPMY.
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B npoOupky Hazeite 1 M1 CBEKEOTKATOTO COKa, 100AaBbTE 2 KAIJIU METUIIEHOBOI'O CUHETO U 2
Karuii kapOoHara Hatpus. [IpoOupky cierka nonorpeite. CuHAS OKpacka Hcye3aer.

2. ®eppuxnopuaHas npobda Ha BuTamuH B6. Butamun B6 copepxkutes B iiliax, nedeHu, JpoxoKax,
0000BBIX. DTOT BUTAMHH UTPAET BAXKHYIO POJIb B 0OOMEHE aMUHOKHCIIOT U JIUITH/IOB.

[TpurotoBbre 1%-HbIi1 pacTBOp BUuTamMuHa B6 B Boze. B npoOupky Haneiite 1 mi pacTBopa BUTaMuUHa,
no0aBbTe OJHY KaIulo pacTBopa xinopuia xenesa(lll), nepememaiite. PactBop okpammBaercst B KpacHBIH
[[BET U3-32 00pa30BaHMsI KOMITJIEKCHOM COJIH.
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