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PaGouast mporpamma yue6noro npeamera OVYIIL. 11 buosnorus coctaBneHa Ha OCHOBE:

- TpeboBanmii ®I'OC cpenHero odIero 0opazoBanus, MPEABIBIIEMBIX K CTPYKTYPE, COACPKAHHIIO
U pe3yJIbTaTaMOCBOCHHS Y4eOHOTO npeaMeTa « buomorus»;

- ®enepanpHON pabouell mporpammbl cpeaHero obmero obpa3oBaHus «buonorus» (6a30BbIi
YPOBCHB)

- @Or'oC CIIO mno crnenuansHoct GI'OC CIIO mo cnenuansHoct 36.02.01 BeTrepunapus
(mpuka3 MunnctepcTBa 0Opa3zoBanus M Hayku Poccuiickoii ®@enepanuu ot 23.11.2020 Ne 657,
3apeructpupoBano B Muntoct P® 21.12.2022 Ne 61609).

Opranmszanuss —  paspaboruuk: [ocygapcTBeHHOE  aBTOHOMHOE  MPOgecCHOHATbHOE
0o0pa3oBaTeNbHOEC  YUPEIKICHHUE Tromenckoit obmact  «ToOoMbCKUE  MHOTONPOMUIBHBIN
TEXHUKYM.

Pa3paGorumk: KapaBaecBa Enena ['eHHanbeBHa, NpemogaBarenb BBICHICH KBaIM(UKATMOHHOU
KaTeropuu rOCYJapCTBEHHOI'O  aBTOHOMHOI'O  INPO(ECCHOHAIBHOIO  00pa30BaTENbHOIO
yupexaenus: TromeHckoi 001actu « ToO0IBCKIIT MHOTOTIPOMUITBHBIA TEXHUKYM.

«PaccMoTpeHo» Ha 3acelaHUU ITUKIOBON KOMHUCCHH MEJarornyeckux paboTHUKOB TYMaHUTAPHBIX,
COIMATPHO-IKOHOMUYECKUX, MATEMATHIECKUX M €CTECTBEHHO-HAYYHBIX TUCIUTUINH (T.T0O0IBCK)
IIporokois Ne 9 ot «25» mas 2023 1.

[Ipencenarens nukioBoi komuccun: Komomoer FO.I'.



COJEPKAHUE

. IACHIOPT PABOYEM MPOT'PAMMBI YYEFHOT' O ITPEJIMETA

CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

. YCJOBUA PEAVINZAIIMM YYEBHOT O ITIPEJIMETA

. KOHTPOJIb MU OLHEHKA PE3YJbTATOB OCBOEHUA

YYEBHOTI'O IPEJIMETA



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN INPOT'PAMMBI YYEBHOT'O ITPEJIMETA
MYIL. 02 BUOJIOI'Us

1.1. MecTo yueOHOI0 NpeMeTa B CTPYKTYpe OCHOBHOI 00pa3oBaTe/ibHOI MPOrpaMMbI:
Oo6meoOpazoBarenbubiii  npeamer I[IYII. 02 buonorust sBasercss 00sA3aTeIbHOM  YaCThIO
00111e00pa30BaTEeIbHOTO IUKJIA OCHOBHOM 00pa30BaTelIbHON MporpaMMbl B cooTBeTCTBUU ¢ PI'OC
1o crienuainbHocTy 36.02.01 Berepunapusi.

1.2. lenu u 3a1a4n y4eOHOT0 MpeaAMeTa:
Coneprkanne nmporpaMmmbl o0meoopaszoBarenbHoro npeameta [TYI1. 02 buonorus nampasiaeHo Ha
JOCTHKEHHE Pe3yJIbTaTOB €€ u3yueHus B coorBercTBue ¢ TpedoBanusiMu ®I'OC COO ¢ yuerom

npodeccuonanpHoU HanpasiaeHHOCTH OI'OC CIIO.

Oco6oe 3Hauenue npeamer umeeT npu popmupoBannu u pazsutuu OK 1, OK 2, OK 3, OK 4, OK
5,0K 6, OK7, OK 8, OK 9, IIK 3.5, [IK 4.1:

K 1.2

[IpoBenenue

BETEPUHAPHO-CAHUTAPHBIX

BO3HHKHOBEHUS 00JI€3HEN )KUBOTHBIX.

MEpONPUATHI

UL TpeaynpexacHUs

1) rpakaaHCKOro BOCIUTAHUA

OCO3HAHHUS 00yJarOIIUMHUCS CBOMX
KOHCTHTYLMOHHBIX MpaB U O0O0SI3aHHOCTEH,
YBa)KCHHsI K 3aKOHY U MPABOIMOPSIKY;
MPEICTaBICHAS O COIMANBHBIX HOpMax H
MpaBWIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;
TOTOBHOCTH K  COBMECTHOW  TBOPUYECKOW
NESITeIPHOCTH  TIPH  CO3JaHHH  Y4eOHBIX
MIPOEKTOB, peureHnn Y9eOHBIX u
II0O3HAaBATCJIbHBIX 3aaad, BBIIIOJIHCHU U
XUMHUYECKUX SKCIIEPUMECHTOB,

CHOCO6HOCTI/I NMOHUMAaTh U IPUHUMATHh MOTUBBI,
HaMEpPEHHUs], JTOTUKY U apryMEHTBl APYIUX IpHU
aHajmse pa3sIuYHbIX BHUJIOB y4eOHoit
NEeSITEIIbHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHUS .
LIEHHOCTHOTO OTHOIICHHS K HCTOPHYECKOMY H
HAYYHOMY HACIIEIUIO OTCYCCTBCHHON XMMUHU;
YBaKEHHUS K TPOIlecCy TBOPUYECTBA B OOJACTH
TEOPUH W MPAKTHISCKOTO MPUMEHEHUS XHMUH,
OCO3HAHHS TOrO, YTO JOCTHIKCHHUS HAYKH €CTh
pe3yJibTat JUINTEIIbHBIX HaOJII0IEHUH,
KPOIIOTJIMBBIX OKCIICPUMCHTAJIBHBIX ITOUCKOB,
IIOCTOSIHHOT'O TPY/la YYEHBIX U NPAKTUKOB;
HUHTEpECAa MW TIO3HABATCJIBHBIX MOTHBOB B
MOJyYCHHH M TOCIHCHYIOIIEM  aHAJIH3e
HHPOPMALIMK O TEPEAOBBIX JIOCTHIKCHUSX
COBPEMEHHOM O0TE€UeCTBEHHON XUMUWY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIMTAHUA:
HPaBCTBEHHOTO CO3HaHWUS, ATHYECKOTO
TTOBCICHYS,

CIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC
C XUMHUYECCKUMHU SABJICHUAMHU, W TPUHUMATH
OCO3HAHHBIC pPCIICHWS, OPUCHTUPYICh Ha
MOPAJIbHO-HPABCTBECHHBIC HOPMBI U LICHHOCTU,
TOTOBHOCTH OLICHHBATH CcBOE IIOBCACHUEC U

Kox OK, TIK JIMYHOCTHBIC M METANPEIMETHBIC PE3YIIbTAThI IIpenMeTHbIE Pe3yIbTATHI
OK 1, OK 2, OK | JInuyHOCTHBIE pe3yJIbTaThl 1) chopMHpPOBaHHOCTh 3HAHWA O MECTE W POIHU
3, OK 4, OK 5, | B pesynprare m3yueHus npeamera «buomorus» | Oumomorusi B CHCTeMe HAYYHOTO  3HAHWS,
OK 6, OK 7, OK | Ha ypoBHe cpemHero oOmero oOpa3oBaHHs y | (YHKIHOHATBHOM TPaMOTHOCTH YeJOBEKa IS
8, OK 9, IIK 3.5, | oOyuatomerocs OynyT c(OPMHUPOBAHBI | PELICHUS KU3HEHHBIX MPOOIEM;
K 4.1 CIeyIoIe TUYHOCTHBIE PEe3YIbTaThI: 2) chopMHPOBaHHOCTH YMEHHSI PpacKpbIBaTh

coJiepxKaHue OCHOBOITOJIATAOIIHX
OHOJIOTHYECKUX

TEPMUHOB ¥ TOHSATHA: JXKW3Hb, KICTKA, TKAaHb,
OpraH, OpraHu3M, BUJ, TOMYJIAIHS, IKOCUCTEMA,
OmorieHo3, Owmocdepa; Merabomm3m  (0OMeH
BEIIECTB W TPEBpPAICHHAE SHEPIHH), TOMEOCTa3
(camoperyamus), OmoCcHHTE3 Oenxa,
CTPYKTYpHasT OpTaHW3alls JKUBBIX CHCTEM,
JTUCKPETHOCTD, CaMOperyJIsIus,
CaMOBOCIIPOU3BEICHHE (penponmyxims),
HACJICICTBEHHOCTb, HW3MEHYUBOCTD,
SHEPro3aBUCHMOCTh,  POCT W  pa3BUTHE,
YPOBHEBAs OpPraHU3aIHS;

3) chopMHUPOBAHHOCTH YMEHHsI PACKpPHIBATh
coJiepKaHue OCHOBOIIOJIATAOIIHX
OUOTOTHYECKUX

TEOpUH U THUIIOTE3: KIETOYHOW, XPOMOCOMHOM,
MYTaIMOHHOH, YBOJIOIIMOHHOM, TIPOUCXOXKICHHS
JKU3HH U YEITOBEKA;

4) chopMHUPOBAHHOCTE YMEHHS PaCKpPBIBATh
OCHOBOITOJIAraIOIIe ONOJIOTHYECKUE 3aKOHBI U
3akonomepnoctd (I. Mennens, T. Moprana,
H.W. BaBunoBa, 3. I'ekkensa, @. Mromnepa, K.
bapa),
IPaHMIBI  HX
cucTeMawm;

5) npuoOpeTeHne OmbITa MPUMEHEHUSI OCHOBHBIX
METOJIOB HAyYHOT'O TO3HAHMSI, MCIIOIB3yEMBIX B
Owosiornu: HAONIONEHWS W OIHCAHHS JKUBBIX
CHCTEM, IPOIECCOB U SIBIICHUI, OpraHU3aIUN U
MPOBEICHUS OHOJIOTHYECKOTO0 SKCIEPUMEHTA,
BBIJIBI)KCHUS THIIOTE3, BHISBICHHUS 3aBHCHMOCTH
MEXTY HCCIIE Ty SMBIMHU BEIMYUHAMU,
OOBSICHEHHSI  TOJIyYEHHBIX  PE3yJIbTATOB M
(GOpMyIMPOBAHUS BBIBOJOB C HKCIOJIh30BAHHUEM
Hay4HBIX MOHATUH, TEOPUH U 3aKOHOB;
6) chOpMHUPOBAHHOCTh  YMEHHS

TIPUMEHUMOCTH K JKHUBBIM

BBIJICIIATH




MOCTYIIKM CBOMX TOBapHuiell ¢ MO3ULMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE
MOCIHEICTBUI 3THX TOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPbI 3/I0POBb:
MOHUMAaHHUsS  IIGHHOCTeH  3M0pPOBOTO U
0e3omacHOr0 o0pasza KHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY
¢bu3rYECKOMY U TICHXHUYECKOMY 310POBBIO;
coOroIeHNsT TIpaBMI 6E30MacHOTO O0pameHHs
C BEIlECTBAaMH B OBITY, HOBCEIHEBHOW KH3HU U
B TPY/IOBOU JIESITENbHOCTH;

IIOHUMaHUA IECHHOCTH TIpaBUJI
WHAWBUAYAJIbHOTO n KOJIJICKTUBHOI'O
0e30MmacHOro TIOBCACHUA B CUTyauuiax,

YTPOXKAIOLINX 3A0POBBIO U KU3HU JIIOACH;
OCO3HAHMS MOCTEICTBUH U HENPHUSTUS BPETHBIX
IIPUBBIUEK (ynorpeGneHus AJKOr o,
HapKOTHKOB, KypeHHUs);

5) TpyaoBoro BocnuTaHus:
KOMMYHUKAaTHBHON KOMIETCHTHOCTH B Y4eOHO-
HCCIIEI0BATETbCKON JIeSITENILHOCTH,
0O0IIECTBEHHO TOJIE3HOH, TBOPYECKOH U JPYTHX
BU/IaX ACATEIHHOCTH;

YCTaHOBKHM Ha AaKTUBHOC YYaCTUC B PCUHICHUHN

MIPAKTUIECKHUX 3a1a4 COIIMAIbHOM
HaMpaBJIEHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIBI);

HHTepeca K  MPAKTHUECKOMY  H3yUYCHHIO

npodeccuii pa3IMIHOrO POJa, B TOM YHCJIC Ha
OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHHH IO
XUMUH;

YBaKEHUS K TPYydy, JIIOAIM Tpyjaa u
pe3ysbTaraM TPyI0BOMH e TeIbHOCTH;
TOTOBHOCTH K  OCO3HAHHOMY  BBIOOpPY
WHIUBUIYAILHON TpaeKkTOpuu o0pa3oBaHus,
Oyayuei npodeccuu u peanu3aiu
CO6CTB€HHI)IX JKU3HCHHBIX IIJIAaHOB C y‘-IéTOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K
XMMHH, HHTEPECOB U MOTpeOHOCTEH 001I1ecTBa;
6) ’K0JI0r14YeCKOro BOCIUTAHMS
9KOJIOTHYECKH 11€7IeCO00Pa3HOr0 OTHOIICHHS K

mpupojJie, KaKk WCTOYHUKY CYyIIECTBOBAHHS
JKM3HH Ha 3eMIIC;

TTOHUMAaHHSI rJ100aJIbHOTO xapakrepa
9KOJIOTHUECKHX npobiem, BITUSTHUS

JKOHOMHMUYECKUX IPOLECCOB Ha
TIPUPOJIHOM U COLIMAJIBHON CpeIbl;
OCO3HAaHHWA HEOOXOJMMOCTH  HCIIOJIB30BAHUSA
JOCTHXEHUM XUMHMM Il PELIEHUs BOIPOCOB
PpaLMOHAIBHOIO IPUPOAOIIOIL30BaAHUS;

AKTUBHOTO HENPHUATUS NEHCTBUM, NPUHOCSIIUX
BpeZ OKpY’Karollell MPUPOIHOHN Ccpelie, yMEHUs

COCTOSAHHEC

IIPOTHO3UPOBATh HeOIaronpusTHeIE
9KOJIOTUYECKUE HOCHEACTBHS
IIPEANIPUHUMAEMBIX JeficTBuit u
IIPeJOTBPAIATh UX;

HaJIN4US Pa3BUTOrO 9KOJIOTUYECKOTO
MBIIIUIEHHS], SKOJIOTUYECKON KYNbTypBhl, OMbITA
JESATEIIBHOCTH 3KOJIOIMYECKOU

HalnpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
UMM B TO3HABaTEJIbHON, KOMMYHUKATUBHOM U
COIMAIBHOW NPAaKTHKE, CTIOCOOHOCTH M YMEHHS

CYLIECTBCHHLIC TIPU3HAKUW BUPYCOB, KIICTOK
MNpOKapuoT M JYKApUOT; OJHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX OpraHMU3MOB, BHUOB,

OHOTEOIIEHO30B K SKOCHCTEM;

OCOOCHHOCTH TIPOIIECCOB OOMEHA BEIECTB U
MpEBpaIllCHUs YHEPTUU B KIIETKE, (HOTOCHHTE3a,
IUIACTUYECKOTO M JHEPreTHYeCKoro oOMeHa,
XEMOCHHTE3A, MHTO3Q, Meiio3a,
OIUIOIOTBOPCHUS, PA3BUTHS W Pa3MHOKCHUS,
WHUBHYAIbHOTO pasBUTHS opraHusma
(oHTOTCHE3a), OOPHOBI 3a CYIIIECTBOBAHNE,
€CTECTBEHHOTO  0TOOpa,  BHI000Opa30BaHUA,
MPUCTIOCOOTICHHOCTH  OPraHU3MOB K  cpefie
0OMTaHUsA, BIUSIHUS

KOMIIOHCHTOB ~ 3KOCHCTEM,  aHTPOIOTCHHBIX
M3MEHEHUH B JKOCHCTEMAX CBOEH MECTHOCTH,
KpPYTOBOPOTa BEIICCTB M MPEBPAIICHUC YHECPTUU

B Ouocdepe;

7) chopMHpPOBAaHHOCTH yMEHHS PUMEHSITH
MOJTy4eHHBIC 3HAHUSA it 00BICHEHUS
OMOJOTHYECKHUX

NpOLIECCOB M SIBIICHHUH, JUIS  MPUHSATHS

MPAaKTHYECKNX PELICHUH B TOBCEAHEBHOM JKU3HH
C LeTbI0

obecrieueHns 0€30IaCHOCTU CBOETO 3/I0POBBS U
3[I0POBBsSI  OKPY’KAIOLIMX JIFOJIeH, COOJIOIeHHs
3JI0pPOBOTO

oOpasa XHU3HHM, HOPM I'PaMOTHOTO TOBEACHUS B
OKpY Karollel IpupoAHON cpesie; MOHUMaHNe
HEOOXOANMOCTH HCHOJB30BAHUS JOCTH)KEHUH
COBPEMEHHOI OMOIOTHH ¥ OMOTEXHOJIOTHH JUTs
panroHaIbHOTO IPUPOIONONB30BaHNS;

8)  chopmMupoBaHHOCTE  YMCHHSA
OGuonorudeckne 3aj1a4H,
TeHOTHITNYECKHUE

CXEMbl CKpCIIMBAHUS JUIS pasHbIX THIIOB
HacleI0BaHWA TPHU3HAKOB Y  OPraHU3MOB,
COCTaBIIATh CXEMBI IIepPEeHOCca BEIIECTB U DHEPTUU
B DKOCHCTEMaX (IIeTIM TUTaHUSI, TMIIEBBIC CETH);
9) chopMUPOBAHHOCTh YMEHUH KPUTHYECKH
OLIeHMBaTh MH(POpMALNIO GHOIOTHIECKOTO
COJICpP)KaHMs, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE
3HaHMS M3 PA3IMYHBIX HCTOYHHMKOB (CpencTBa
MaccoBOM

nHpopmanuu, HaYYHO-TIOMYJIIPHBIE
Marepuaibl); HMHTEPIPETUPOBATH  3THUECKHE
ACTIEKTBHI COBPEMEHHBIX

WCCICNOBAaHUH B OWOJIOTMHM,  MEJIMIIMHE,
OMOTEXHOJOTHH; PacCMaTPHUBATh TJI00ATBHBIE
9KOJIOTHUECKHE  MPOOJIEeMBI  COBPEMEHHOCTH,
¢dopMHpOBaTE 1O  OTHOUIGHWIO K  HHUM
COOCTBEHHYIO TIO3UIIHIO;

10) chopMHPOBaHHOCTH YMEHHH CO3/1aBaTh
COOCTBEHHBIE MICEMEHHBIE u YCTHBIE
cooOIIeHnss Ha  OCHOBE  OMOJIOTMYECKOW
nHpopmManm W3 HECKOJbKHX HCTOYHHKOB,
IPaMOTHO UCIIOIb30BaTh MOHSITHIHHBIN

anmnapaT OHOJIOTHH.

pemarb
COCTaBIIATh




AKTHUBHO MPOTUBOCTOATH nacoJI0orumu

xeMmodooum;
7) HEeHHOCTH HAYYHOTO0 MO3HAHUS:
c(hOpMUPOBaHHOCTH MHUPOBO33pEHHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BHUTHUS HAYKH U OOIECTBEHHOW IIPAKTUKHY;
MOHMMAaHHUA CHEOU(PUKH XUMHUH KaK HayKH,
ocosHaHms €€ pomn B  (hopMHpPOBaHHU
panmoHaIbHOTO HAay4HOTO MBIIIICHUS,
CO3JJaHMU  ILEJIOCTHOTO TPEACTaBICHHA 00
OKpY’KafolleM MHpE KaK O €IMHCTBE HPHPOIBI
W YenoBeKa, B IIO3HAHUM  IPHPOIHBIX
3aKOHOMEPHOCTEH M  pelleHHH  mpobiem
COXpaHEHHs NPUPOTHOTO PABHOBECHS;
yOeKAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUH
JUIL  COBPEMEHHOW IMBMWIM3alMU: B €&
T'YMaHUCTHUYECKOH HANpaBJICHHOCTH U Ba)KHOM
pOJM B CO3JaHMM HOBOW 0a3bl MaTepHaJbHOU
KyJIbTYypBl, PELICHHH TJIOOANBHBIX IpoOIeM
YCTOWYMBOIO  pa3BUTHS  YENOBEYECTBA  —
CBIPbEBOM, HDHEPreTHYECKOM, MUIIEBOH U
9KOJIOTUYECKOH O€301acHOCTH, B Ppa3BUTHH
MEIUINHBI, 00ECTIEICHNH yCIOBUH YCIIEIIHOTO
TpyZla ¥ ODKOJIOTHYECKH KOM(OPTHOH IKH3HU
Ka)KJIOro ujieHa o0IIecTBa;
eCTeCTBeHHO-Hay‘IHOi/lI TpaMOTHOCTHU:
IMOHUMAaHUA CYHHOCTH METOAOB IIO3HAHUA,
HCIOJIb3YEMbIX B C€CTECTBCHHBIX HayKax,
CHOCOOHOCTH  HCIIOJIB30BaTh  IOJIydaeMble
3HAHMS Al QHAIM3a U OOBSICHEHMS SBICHUH
OKPY’KalOIIero MHpa W IPOUCXOAIINX B HEM
W3MEHEHHWH, YMEHHUS Jenarb OOOCHOBaHHBIC
3aKJIIOYCHUS] Ha OCHOBE HAYYHBIX (AKTOB M
UMEIOIIMXCSl TAaHHBIX C LENIbl0 ITOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIIBHO HCIIOJIb30BATh
XUMHUYECKUEC 3HAHUA IJId PEHICHUA HpO6HeM B
PCANbHBIX )XKU3HCHHBIX CUTYallUAX;

MHTEpeca K IO3HAHHMI0 W HCCIIEI0BATENLCKOM
JIeATEeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY
oOpazoBaHmi0 ¥ caMooOpa3oBaHHIO, K
aKTHBHOMY TIOJIyYCHHIO HOBBIX 3HaHMH 110
XUMHH B COOTBETCTBUM C )KM3HCHHBIMHU
MOTPEOHOCTSIM;

HHTEpeca K 0OCOOCHHOCTSM TpyZAa B Pa3IMIHBIX
chepax nmpodeccruoHaTBEHON NEATENHHOCTH.
MeTanpeaMeTHbIe pe3yJabTaThl

B pesynbTare OCBOGHHS ITIPOrPaMMBI IO
XAMHA Ha YpPOBHE OCHOBHOTO 0OIIEro
obpaszoBanuss y  oOydaromerocss OyayT
chopMHupOBaHBI METanpeIMETHbIE
Ppe3yJbTaThl, XapaKTepU3YIOIHECs
OBJIaJICHUEM YHHBEPCAIBHBIMH Y4YeOHBIMH
AefdcTBUSIMU




2. CTPYKTYPA U COAEPX KAHUE YYEBHOT O ITPEJIMETA I1VII. 02 Buoxorus
2.1. O0bemM y4eOHOro npeaMerTa U BUAbl Y4eOHOH padoThl

Bun yueOHoii padoThbl Oo6vem uacoe
O0bem o0pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOI0 peaMera
MaxkcumanbHas ydeOHasi HArpy3Ka (Bcero) 142
Oobs13aTeIbHAs ayIMTOPHAs yueOHasi HAarpy3Kka (Bcero) 142
TeopeTnaeckoe o0ydeHue 72
TIpakTHdecKue 3aHATHU 70

Hrorosasi atrecramusi B GopMe sk3amena (2 ceMectp)




2.2. TemaTuveckuii IiiaH u coaep:xkanme yueonoro npeamera ITYIL 02 Buosorus

HaumeHnoBanue Copep:xanue yueOHOI0 MaTepHaJia, JJa0opaTopHble PadoThl U MPaKTHYECKHE 3aHATHSA, CAMOCTOATEIbHAS Oobem OK, IIK
pa3iesioB M TeM paboTa o0y4aromuxcsi 4acoB
1 2 3 5
BBenenue Coaep:kanue yuedOHOro MaTepuaja 4 OK 1,0K 2, 0K 3, OK
1 OOBeKT u3ydeHuss ONOJIOTHH — JKuBas mpupoza. [Ipu3HaKu )KUBBIX OpraHU3MOB. MHOT000pa3ne KUBBIX 2 4, OK 5, OK 6, OK 7,
OpraHu3MoB OK 8, 0K 9,
2 | VpoBHeBas opranM3alys *KHBOM IPUPOJIbI H IBOJIIOLHS IIK 1.2.
3 Oo0urre 3aKOHOMEPHOCTH OUOJIOTHH
4 [Mpeamer m3yyeHus oboOmaromero Kkypca «buonorns», nenn M 3agadul Kypca. M3ydeHue OCHOBHBIX
3aKOHOMEPHOCTEH BO3HUKHOBEHUS, Pa3BUTHs U CYILECTBOBAaHHS XHU3HM Ha 3eMile M COBPEMEHHOH ee
OpraHu3aIH
5 Poxp Ouonornu B (OPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U B
poheCCHOHATIBHOM ISSITSIbHOCTH JIFOICH
6 CoOroieHie TPaBWI TOBEACHUSA B HpPUpPOAE, OEpeKHOE OTHOIICHHE K OHOJOrMYSCKHMM OOBEKTaM
(pacTeHusIM U )KMBOTHBIM M UX COOOILECTBAM) M UX OXpaHa
7 Cs13u Onosiornut ¢ 0OIECTBEHHBIMHU, TEXHUYECKUMH U APYTMMHU €CTECTBEHHBIMHM HayKaMH, a TaKkKe C
Oynyuieit mpodecCHOHATBHON AEATEIBHOCTBIO.
IpakTnyeckoe 3ansaTue Ne 1 «MeToab1 OHOJOTHNY 2
Pasgea 1. OCHOBBI IIMTOJIOTHH 30
Tema 1.1. Knetka — Copepxkanne yueOHOro MaTepuajia 6 OK1,0K2,0K 3, OK
371eMEHTapHast 1 Krnerka — anemMeHTapHas )KMBasi CUCTEMA BCEX KUBBIX OPIaHU3MOB 2 4, 0K 5, OK 6, OK 7,
€IIMHHULIA BCEX JKUBBIX 2 | KyieTka — OCHOBHasI CTPYKTYPHO-()YHKIIMOHAIIbHAS €IMHHLA BCEX )KMBBIX OPTaHM3MOB OK 8, OK9,
OpraHu3sMoB 3 KrneTku u X pazHooOpa3ue B MHOTOKJICTOYHOM OpPTaHHU3MeE
4 JAuddepernnpoBka KIeToK
5 Kreroynast Teopust CTpOSHHUS] OPraHU3MOB
JladopaTopHasi padora Ne 1 «M3yueHue KIE€TOK PACTEHUH M YKUBOTHBIX I0J, MHUKPOCKOIIOM Ha TOTOBBIX 2
MHKpOIIpenaparax, ux OIicaHue»
JlaGopaTopuas padoTa Ne 2 «/3ydyeHne pazHo0Opa3usl KICTOK B MHOTOKJICTOYHOM OpPTaHU3ME) 2
Coaep:xkanue yueOHOro MaTepuaja 8 OK 1,0K 2, 0K 3, OK
Tema 1.2. Xumudeckas 1 Heopranuueckue BeniecTsa KJIETKU: BOJA U MUHEPAIbHBIE BELIECTBA 4 4, OK 5, OK 6, OK 7,
OpraHM3anys KIeTKH 2 BeJkK M UX POJib B KJIETKE OK 8, 0K 9,
3 YrneBopl U UX POJb B KIETKE
4 JIumuiel ¥ UX POJIb B KIIETKE
5 HyxJienHOBBIE KUCIOTHI M UX POJIb B KJIETKE
JlaGopaTopnas padora Ne 3 « M3yueHue XMMHUYECKOTO COCTaBa KJIETOK JKUBBIX OPraHU3MOBY 2
JlaGopaTtopuas paGora Ne 4 «V3ydeHue HEWCTBUS JKEIyIOYHOTO COKAa HAa OCNKH, NCHCTBUS CIIOHBI — Ha 2
Kpaxmam
Tema 1.3. Ctpoenue | Coaep:kaHue y4eOHOro MaTepuaJia 8 OK 1,0K 2, 0K 3, OK
KJIETKA 1 ITpokaproTHYECKUE U IYKaAPUOTUYECKHE KIETKH 4 4, 0K 5, OK 6, OK 7,

2 Bupycsl kak HeksieTrouHas popMa JKH3HH M UX 3HaYCHHUE

OK &, OK 9, TIK 3.5,




3 bope6a ¢ BUpyCcHbIMH 3a00I€BaHUSIMHU YEIOBEKA U BOJIHBIX KHBOTHBIX
4 IIuromuiasma 1 KiaeTodHast MeMOpaHa: CTpOeHUE U QYHKINH
5 Opra"ouas! KIeTkH (MATOXOHAPUH, prdocomsl, IIIC, smpo, TH30cOMBI, KOMIUTEKC [ 0NIbIKN): cTpoeHHe

4 GYHKIUU

K 4.1

JlabopaTopHas pagora Ne 5 «[IpuroToBneHue u onucaHue MUKPOIIPENapaToB KIETOK pacTeHuid. CpaBHEeHHE 2
CTPOCHUS KJIETOK PACTCHUI U )KUBOTHBIX 110 TOTOBBIM MHKpOTIpEIIapaTamy
IMpakTnueckoe 3anaTHe Ne 2 «BrIsBICHHE 0COOCHHOCTEH CTPOCHHS PACTUTEIIBHBIX M JKUBOTHBIX KICTOK) 2
Tema 1.4. OOmen Copep:xanue y4eOHOr0 MaTepHaJia 8 OK 1,0K 2, 0K 3, OK
BEILECTB U 1 | ITnactuueckuii oOMeH 4 4, OK 5, OK 6, OK 7,
NPEBPALICHHUE SHEPTHU | 2 | DHepreTuyecKuit 0OMeH OK 8, 0K 9,
B KJICTKE 3 | Crpoenue u GyHKIIMH XPOMOCOM
4 | JHK — HOCHTEIbh HACIEICTBCHHON HHPOPMALIUT
5 Perumukanus IHK. TI'en. I'enetnyeckmii ko
6 | buocunTtes Oeska
IpakTnueckoe 3anaTue Ne 3 Pemenue 3aganuii o Teme «brocunTes Oenka» 2
Kontposasnas padora Ne 1 no teme «OCHOBBI IUTOJIOTHK» 2
Paznen 2. Pa3MHokeHHEe M MHHANBUIYAJIbHOE Pa3BUTHE OPraHU3MOB 16
Tema 2.1. Copep:xanue yyeOHOr0 MaTepHaJia 10 OK I, 0K 2, OK 3, OK
Pa3zmHOXeHUE — 1 | Opraamsm — eauHoe 1enoe. MHOrooOpasue opraHu3MoB 4 4, OK 5, OK 6, OK 7,
BaKHEHUIIEE CBOKCTBO | 2 | Pa3MHOXKEHHE — BaXKHEHIIIEe CBOWCTBO KUBBIX OPraHU3MOB OK 8, OK 9,
KHUBBIX OPraHU3MOB 3 | Croco0bl mosioBOro M 6ecmoyioro pa3MHOKCHHUS
4 | Meiio3
5 | Muro3
JlaGopaTopnasi pabora Ne 6 «/3yueHue npoiiecca om0 I0TBOPEHHS Ha MPUMEPE IIBETKOBBIX PACTEHUN 2
JladopaTopHasi padora Ne 7 «PaccMoTpeHre MUKPOTIPENApaTOB C NEISIIUMHUCS KIETKAMU pacTeHUI 2
JlaGopaTopHas pa6ora Ne 8 «3ydyeHne 0COOCHHOCTEH CTPOSHHS OJOBBIX KJICTOK» 2
Tema 2.2. Copaep:xanue yyeOHOI0 MaTepHaJia 6 OK I, 0K 2, OK 3, OK
NuauBuayaipHOE 1 NuauBuayanbHOE pa3BUTHE OpraHu3Ma 4 4, OK 5, OK 6, OK 7,
pa3BUTHE OPIaHU3MOB 2 | DmbpuonansHbli oTan onTorede3a. OCHOBHEIE CTa MU SMOPHUOHAILHOTO PA3BUTHS OK 8, OK 9,
3 | HoctambpuoHaIbHOE pasBuTHe. [IPUUHHBI HAPYLIEHHUH B PA3BUTHH OPraHU3MOB. K 1.2.
4 CXO0JCTBO 3apoblIIel MpeCTaBUTeNEH pa3HBIX Py TO3BOHOYHBIX KaK
CBH/JICTENLCTBO MX IBOJIIOLMOHHOTO POJICTBA
5 perO}IyKTHBHOG 3/10POBEBE. HOCHC}ICTBI/IH BJIMAHUA QJIKOTOJIsI, HUKOTWHA, HAPKOTUYCCKUX BCIICCTB,
3arpA3HCHUA CPEABI U DJICKTPOMArHUTHBIX I/IBJ'[y‘IeHI/Iﬁ Ha pa3sBUTHUC YCJIOBCKA
IIpakTHyeckoe 3anaTHE Ne 4: «BrusiHre XUMHUECKUX U (PH3HUECKUX 3arPS3HUTEIICH Ha JKUBBIC OPTAaHU3MBI» 2
Pa3gen 3. OcHOBBI FeHETHKH H CeJeKIHH 36
Tema 3.1. OcHOBBI Coaep:xkanue yued0HOro MaTepuaja 26 OK 1,0K 2, 0K 3, OK
T€HETHKH I'eHeTnka — HayKa 0 3aKOHOMEPHOCTSX HACIEJACTBEHHOCTH ¥ M3MEHUYHBOCTH OPTaHU3MOB 10 4, OK 5, OK 6, OK 7,

I'eneTnaeckas TCPMHUHOJIOTHUA 1 CUMBOJIMKA

3aKOHBI TEHETHKH, ycTaHOBJICHHBIE . Menaenem

MoHOTHOpHIHOE ¥ TUTHOPUIHOE CKPEITUBAHUE

A wN|F-

XpOMOCOMHAs TEOpHUs HACTIECICTBEHHOCTH

OK 8, 0K 9,
[IK 1.2.




I'eneruka noja. CLerjieHHOE ¢ TI0JIOM HacjeI0BaHHE

3HAYCHUE TeHETUKHU JJIA CEIICKOMK, MCOWOWHBI U BETCPUHAPUU

6
7
8 | HacaencrBeHHbIe 0OJIC3HU YEJIOBEKA, MX MPUYIMHBI M MPOQHIAKTHKA
9 | 3akoHOMEpPHOCTH U3MEHYMBOCTH

10 HacnenacTBenHas wim reHOTHITHYECKast H3MEHIUBOCTh

11 | MoaudukanmoHHass H3MEHINBOCTh

JlaGopaTtopnas paGora Ne 9 «AHanmm3 MOIUPHKAIIMOHHON W3MEHYHMBOCTH Ha MpPHUMEpPE pPAaCTHTEIBbHBIX 2
OpraHU3MOBY»
JlaGopaTtopHnast padora Ne 10 «BrisiBieHne MyTareHOB B OKpY>Karolleld cpejie ¥ KOCBEHHas OL[CHKA MX BIIMSHUS 2
Ha OpraHu3M)
IIpakTnyeckoe 3anaTue Ne 5 «Perienne 3a1au Ha MOHOTHOPHHOE CKPEIIUBAHUE) 2
IIpakTnyeckoe 3anaTue Ne 6 «PerieHne 3a1au Ha AUTHOPUIHOE CKPEIIMBAHKE 2
MpakTuyeckoe 3ansiTue Ne 7 «Pemnrenue 3a1a4 Ha HacJIeIOBaHHUE MPU3HAKOB CIICIUICHHBIX C TIOJIOM»
MpakTuyeckoe 3ansaTue Ne 8 «CocraBiieHHE CXeMBI POJOCIOBHON CBOCH CEMBI» 2
IpakTuyeckoe 3ansTue Ne 9 «PerreHre reHeTHUECKHX 331a4 HA COCTABICHUE POTOCIOBHBIX) 2
2
KontpoJsbHas pabora Ne 2 «PenieHne reHeTHYECKUX 3a71a4» 2
Tema 3.2. OCHOBBI Coaep:kanue y4edOHOro MaTepuaja 10 OK 1, 0K 2, OK 3, OK
CEIICKIINH 1 | OcHOBHBIC METOJIBI CEJICKIINU: THOPHIN3AINS U UCKYCCTBEHHBIH 0TOOD 4 4, OK 5, OK 6, OK 7,
2 | OCHOBHBIE MOCTIJKCHHS COBPEMEHHOM CENEKIHM KyIbTYPHBIX PACTEHHM, TOMAIIHHX JXKHBOTHBIX H OK 8, 0K 9,
MHUKpPOOPIaHM3MOB
3 | buoTexHosorHs, ee IOCTHKECHUS U TIEPCIEKTHBBI PA3BUTHS
4 | I'enernka — TeOpEeTHYECKasi OCHOBA CEIEKIIUH
5 | OnomamrHMBaHME JKUBOTHBIX W BBIPAIIMBAHNE KyJIBTYPHBIX PACTEHHN — HaYaIbHbIE
9TaIlbl CENEKIUH
6 | Yuenue H.M. BaBuoBa o nieHTpax MHOT00Opa3us U MPOUCXOXKICHUS KyJIbTYPHBIX
pacTeHui
IMpakTuyeckoe 3ansaTue Ne 10 «[IprMeHeHHE TeHETHUECKUX 3aKOHOB B CEJICKIIMN» 2
JlaGopatopHasa paGora Ne 11 «l3yueHne HM3MEHUMBOCTH, KPUTEPHEB BHJA, PE3yJIbTATOB HCKYCCTBEHHOTO 2
oTbopa»
Kontposabsnas padora Ne 3 «buonorndyeckrue TepMHHBDY 2
Pa3nen 4. BOJIIOIIHOHHOE YUeHHE 22
Tema 4.1. Copep:xanue yueOHOI0 MaTepHaJia 4 OK I, OK 2, OK 3, OK
Hcropus pa3BuTus 1 | Vicropus pa3BUTHs DBOJIONMOHHBIX HJIEH 4 4, OK 5, OK 6, OK 7,
SBOJIFOIMOHHBIX MeH | 2 | 3uauenue pador K. Jlunnes, JK.5. Jlamapka B pa3sBUTHU SBOJIIOLMOHHBIX Uil B GHOIOTHH OK 8, OK9,
3 | DBomonnonnoe yuenue Y. lapBuna
4 | PoJb 3BOJIIOIIMOHHOTO YYE€HUS B (POPMHUPOBAHIH COBPEMEHHOH €CTeCTBEHHOHAYYHOM
KapTHHBI MUpa. CHHTETHYECKAs] TEOPHs] IBOJIOLUH
Tema 4.2. [Ismxynme | Coaep:kaHue y4yeOHOT0 MaTepHaJia 4 OK I, OK 2, OK 3, OK
CHJIBI DBOJIIOIHH 1 JIBWOKYIIHE CHUITBI DBOJIIOIUH 4 4, OK 5, OK 6, OK 7,
2 EcTecTBeHHBIH 0TOOp 1 €ro GopMEl OK 8, 0K 9,
6

Tema 4.3.

Coaep:xkanue yuedOHOro MaTepuaja




MUKpO3BOTIOIUS 1 | Cospemennsie npencrasiaeHus o Bunooodpaszosanuu (C.C. YUerBepuros, N.W. IlImaneraysen) 4
2 | Konmenus Bua, €ro KpUTepuu
3 | Homynsmus — CTpYKTypHas €AMHALA BIJIA W YBOJIOIIIH
JladopaTopuas padora Ne 12 «Onmcanue ocoOelt 0JHOT0 BHIA IO MOP(]OTOTHIECKOMY KPUTEPHIO» 2
Tema 4.4. Coaep:xkanue yuedOHOro MaTepuaja 8
Makpo3Boaronus 1 | MakposBomonus. Jloka3aTrenbCcTBa SBOIOLUT 4
2 | [lpuunHbI BEIMUpAHUS BUIOB
JladopaTopHasi paboTa Ne 13 «BpIsBICHNEC H3MEHUYNBOCTH Y 0CO0CH OJTHOTO BHJIa» 2
KonTpoJibHasi padora Ne 4 mo TeMe «DBOJIIONIMOHHOE YUSHUEH 2
Paznea S. UcTopusi pa3BUTHS )KM3HU HA 3eMJle 8
Tema 5.1. Ucropus Copep:xanue y4eO0HOr0 MaTepHaJia 8 OK 1,0K 2, 0K 3, OK
Pa3sBUTHS KU3HH HA 1 | TunoTessl IPOUCXOKACHHUS KU3HU 6 4, 0K 5, OK 6, OK 7,
3emiie 2 | Kpatkas uctopus pa3BUTHsI OPraHU4ECKOro Mupa OK 8, OK 9,
3 | YcnoxxHeHue KHUBBIX OPraHM3MOB Ha 3emJie B rpoliecce 9Boonnd. COBpeMEHHbIE TUITOTE3bI
0 IIPOUCXOKACHUH YeJIOBEKa
4 | Jloxa3atenbcTBa pOJICTBA YeNIOBEKA C MIICKONIUTAIOIIMMH KUBOTHBIMU. DBOJIOIHMS YeJIOBEKa
5 | EAuHCTBO IpOMCXOXK/ICHHS YeJIOBEUECKUX Pac
JlabopaTopHasi pabora Ne 14 «AHanu3 ¥ OlleHKa pa3IWYHBIX TUTIOTE3 MPOUCXOXKICHUSI YETOBEKa» 2
Pa3gen 6. OCHOBBI 3K0JIOTHHI 24
Tema 6.1. OcHOBHBIE Coaep:xkanue yueOHOro MaTepuaja 18 OK 1,0K 2, 0K 3, OK
MMOHSITHS DKOJIOTHH 1 JKOJIOTHS — HAyKa O B3aHMOOTHOIIICHHUSX OPTaHH3MOB MEKIY CO00I U OKpyIKaroIei 6 4, OK 5, OK 6, OK 7,
cpenoit OK 8§, 0K 9,
2 Okonoruyeckue HakTopbl, X 3HAYEHHE B XKH3HU OPraHU3MOB. DKOJIOTHUECKHE TIK 1.2.
CHCTEMBI
3 BunoBas 1 IpoCTpaHCTBEHHAs CTPYKTYpa IKOCHUCTEM
4 [TuimeBble CBsI3M, KPYTOBOPOT BELIECTB U MPEBPAICHHE JHEPTUH B IKOCHCTEMaX
5 MeKBHI0BbIE B3aMMOOTHOLICHUSI B DKOCHCTEME: KOHKYPEHIIHsI, CUMON03, XUIIHUYECTBO, Apa3UTU3M
6 VckyccTBEeHHbIE COOOIIECTBA — arPOIKOCUCTEMBI M YPOOIKOCHCTEMBI
JlaGopatopHas padoTa Ne 15 «CocraBieHne cxeM Mepeaayn BEeIIecTBa M YHEPTUU B 3KOCHCTEME) 10
JlaGopaTopHas pa6oTa Ne 16 «/3ydyeHne nprcnocoOICHHOCTH OPTaHHU3MOB K Cpeiie OOUTaHUs
JlaGopaTtopnass pa6ora Ne 17 «MccremoBaHne W3MEHEHHH B JKOCHCTEMaX Ha OHOJOTHYECKHX MOIEISX
(axBapuym)»
JlabopaTopnasi paora Ne 18 «CpaBHuTENbHAS XapaKTEPUCTHKA HIPUPOTHBIX SKOCUCTEM U arpo3KOCHCTEM)
JlaGopaTopuas pa6ota Ne 19 «O1eHka KauecTBa OKPYKAIOMICH CPeIbl»
KonTtpoJbnas paora Ne 5 no reme «OCHOBBI 3KOJIOTHID) 2
Tema 6.2. buocdepa — | Conep:kaHue y1eOHOTO MaTepHaa 6 OK 1,0K 2, 0K 3, OK
riaobanpHas 1 W3menenuns B buocdepe 4 4, OK 5, OK 6, OK 7,
SKOCHCTEMA 2 IMocencTBYs JEATENLHOCTH YEI0BEKa B OKpyxkarouiei cpene. [106anbHbIe S9KOIOTMYECKHE MPOOIEMbI 1 OK 8, OK 9,
MyTH UX PEIICHU
3 Bo3zeiictBue NpOM3BOACTBEHHOW JeATeNbHOCTH B oOmacTu cBoed Oynymield mnpodeccun Ha K 1.2.
OKPY>KaloUIyIO cpeny
4 DKoJIOrHs KaK TeOpeTHYecKas OCHOBA PallMOHaJIbHOTO PHPOIONONIB30BaHUS M OXPaHBI




TIPUPOIBI

IIpaBuia noBeaeHUs 0/IeH B OKPY XKaIOIIeH MPUPOIHON cpenie

Buocdepa — rmobdaapHast SKOCHCTEMA

Yuenne B.M. BepHajackoro o 6uochepe. Poib KUBBIX OpraHu3MoB B OHochepe

(N[O

Buomacca. KpyroBopor BakHEeHIINX OHMOTCHHBIX AJIEMEHTOB (HA MpHUMeEpe yIiiepoia, a3oTa W Ap.) B
ouocdepe

JlaboparopHasi pagora Ne 20 « AHaJIU3 9KOJIOTHYECKUX POOIIEM» 2
Pazgen 7. buonnka 4
Tema 7.1. buonuka Copep:xanue y4eOHOr0 MaTepHaJia 4 OK 1,0K 2,0K 3, OK
1 bronuka kak OIHO W3 HampaBiieHWH OWMOJOTMH W KHUOEPHETHKH, paccMaTpUBaollee OCOOEHHOCTH 2 4, 0K 5, OK 6, OK 7,
MOP(hHOPHU3NONIOTHIESCKON OpraHU3allul KUBBIX OPraHM3MOB M WX HCIOJB30BaHHE I CO3JAHHS OK 8§, OK 9,
COBEpPLICHHBIX TEXHUUECKHX CUCTEM U YCTPOKCTB 110 aHAJOTHHU C )KMBBIMU CUCTEMaMHU
2 IIpuHIMIBL U IPUMEPHI UCIIONIb30BaHUSL B XO3HCTBEHHON JEATEIbHOCTH JOJCH
MOp(OGYHKIIMOHAIBHBIX YePT OpPraHU3aluy PACTCHUH U JKUBOTHBIX.
Oobs13aTenbHas ayIuTOPHAs yueOHasi HArpy3Ka 144
Bcero MakcuMaJibHasl yieOHAas HAarpy3Ka 144




3. YCJOBUS PEAJIMBALIMUA YYEBHOI'O NIPEAMETA IIVYIIL. 02 BbuoJjorus
3.1. TpeboBaHMsA K MMHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH 0
Peanuzanus yuebHoro npeamera TpedyeT Hanuuus yueOHoro kabunera «Xumus u buonorus»
O6opynoBanune y4eOHOro KaOMHeTa:
Pabouee mecto npenonaBaresns — 1 mT.
Pabouee mecto oOyuaronuxcs — 26 mrT.
1. KoMnbroTepHbIN CTOI
2. Hlkadbl KHUKHBIE
3. Jlocka
4. Ctenpsl
TexHnuyeckue cpeacTBa 00y4eHus :
1.  ABTtomaTtu3mpoBaHHOE pabouyee MECTO MpernoaBaTers;

2. 9KpaH;
3. IIpoexrop;
4,  Ilpunrep;

5.  Akycruueckas cUCTEMA.
Y4eoHO — MeTOANYECKHH KOMILTIEKC;

Tabaunel no TeMam:

Kputepuu Buaa.

[TonysAnum.

HckyccTBeHHBIH O0TOOP.

Bopwba 3a cymiecTBoBaHHE.
EcrecTBenHsbIit oTOO0D.
[Tpucnoco0s1eMOCTh OPraHU3MOB.
Hcropus pa3BUTHS )KU3HU HA 3eMII€.
OTanbl CTaHOBJIEHHUS YEJIOBEKA.
JlokazaTenbcTBa MPOUCXOKACHUS YEIIOBEKA OT
KUBOTHBIX.

10. PacrutenbHas ¥ )KUBOTHAS KICTKH.
11. CtpoeHue pacTUTENBHOM KIETKH.

CoNoOA~WNE

12. Bupycs.

13. bBenku.

14. HyxnenHOBbIE KUCIIOTHI.
15. ATO

16. bBuocunres Oenka.

17. ®orocunres.

18. JlenmeHue KJICTKH.

19. OmnogoTBOpeHue.

20. HunuBuayanbHOE pa3BUTHE OPTaHU3MA.

21. MoHoruOpuIHOE CKpEeIIMBaHuUE.

22. JluruOpuaHOe CKpelIBaHUE.

23. T'eneruka momna.

24. ®opMbI N3MEHYHBOCTH.

25. LleHTpsl MHOTO0Opa3Hsl U TPOUCXOKACHUS JOMAITHUX
pacTeHui.

26. Tlomummouusi.

27. Pa6otel .B. MuuypuHa.

28. buoreoreHo3 1yOpaBhI.

29. DbBuoreoreHos BogoeMa

30. buocdepa

31. bBuomacca cymm u okeaHa



I'epO6apHbie maTepuabi:

NG~ WNE

U3MECHYUBOCTD
HCKYCCTBEHHBIH 0TOOD
apomopho3
UINO0A A TALIUS
JIeTeHepaIHsI

(GeHOTHUI, TEHOTHII
MIOJIUITIION AU

OTAaJICHHAs THOPUIM3AITHSI

3.2. UudgopmanuonHoe odecriedeHne 00yueHust

Ilepeyenb pexomMeHayeMbIX Yy4eOHBIX H3AaHMi, WHTepHeT-pecypcoB, IONOJHUTEIbHOMN
JINTEPATYpPbI

OcCHOBHBIC HICTOYHUKHU:

1.

2.

benses M. K., Ipmmmun I'. M., Ky3sunenosa JI. H., Ca6nuna O. B., lllymnusiit B. K. Buonorus.
10 xacc: 6a30BbIif ypoBeHb, 2022.

benses 1. K., bopoaun I1. M., demvmmun I'. M., Kysuenosa JI. H., Cabnuna O. B., Ceprees
M. T'. buonorus. 11 knacc: 6a30Bbiii ypoBeHb, 2022.

I[OHOJIHHTeJ'[beIe HCTOYHMUKU:

1.

5.

6.

KoncrantnnoB B.M. buonorus s mnpodeccuil M crequalbHOCTEH TEXHHYECKOIO H
€CTeCTBEHHO-HAYYHOTO mpoduieil: y4eOHMK JUIsl  CTyA.yupexaeHMH cpea. mpod.
obpazoBanusi/ B.M. Koncrantunos, A,I', PezanoB, E,O, ®aneea; mnox pen.B,M,
KoncrantunoBa. - 8-e uzn., crep. - M.: M3narensckuii nentp "Axagemus”, 2019.- 336 c.

Mycradun, A.I'. buonorus: yue6nuk / Mycradpun A.I'., 3axapos B.b. — Mocksa: KuoPyec,

2020 — 423 ¢ — (CIIO). — ISBN 978-5-406-07514-2. — URL:
https://book.ru/book/932501 — TekcT: 3JIEeKTPOHHBIN.

Mawmonros, C.I'. O6mas 6uosnorusi: yueOnuk / Mamontos C.I'., 3axapos B.b. — Mocksa:
KnoPyc, 2020. — 323 c. — (CIIO). — ISBN 978-5-4- 1 »5k3.06-07702-3. — URL:
https://book.ru/book/933564 — TekcT: 3JeKTPOHHBII

Konecuukos, C.1. O6mas Ouonorus: yuedHoe mocodue / KonecuukoB C.M. — Mocksa:
KnoPyc, 2020. — 287 c. — (CIIO). — ISBN 978-5-406-07383-4. — URL:

https://book.ru/book/932113 — TekcT: 371eKTPOHHBIH.

[Tonomapena 1.H., Kopaunosa O.A., Jlomununa E.H. O6mas Oouonorus. 10 k1. YueObHuk. —
M., 2002.

[Tonomapena 1.H., Kopaunosa O.A., Jlomununa E.H. O6mas Oouonorus. 11 k1. Yuebnuk. —
M., 2002.

HNHuTepHeT-pecypcebl:

1.

2.

3.

o

Enunnas xomnekuus 1u@poBeIX 00pa3oBaTeNbHBIX pecypcoB. - Pexum pgoctyna:
http://school-collection.edu.ru/catalog/

@denepanbHbIil 1IEHTp HWHPOPMAIMOHHO-00pa30BaTENbHBIX pecypcoB. — PexxuMm poctyna:
http://fcior.edu.ru;

MunucrepctBo  obpazoBanust ~ Poccuiickoit ~ ®enmepaumu. -  Pexum  jpocrymna:
http://www.ed.gov.ru;

Hanuonaneneiii mopran "Poccuiickuii 061eo0pazoBaTenbHblil HopTamy. - Pexum pocrymna:
http://www.school.edu.ru;

EcrecTBeHHOHayuUHBII 00pa3oBaTenbHbINA OpTall. - Pesxum goctyma: http://en.edu.ru;
®denepanbHbli  MEHTPp WHOOPMAIITMOHHO-00PA30BATEBHBIX  PECYpPCOB.  [DIEKTPOHHBIN
pecypc]: YueOHo-MeToaruecKue MaTepuaiibl. — Pexxum qoctymna: wwwe.fcior.edu.ru;
OnekTpoHHass ~ OubnmMoTeka.  DJEKTpoHHble  yuyeOHuMKU. -  Pexum — gocryna:
http://subscribe.ru/group/mehanika-studentam/

Hemosepcust BITP CITO 2022 roa.- Pesxum mocryma: https://4vpr.ru/vpr-spo



https://book.ru/book/932501
https://book.ru/book/933564
https://book.ru/book/932113
http://school-collection.edu.ru/catalog/
http://fcior.edu.ru/
http://www.ed.gov.ru/
http://www.school.edu.ru/
http://en.edu.ru/
http://www.fcior.edu.ru/
http://subscribe.ru/group/mehanika-studentam/
https://4vpr.ru/vpr-spo

8. Uurepner — pecypchl

o

OHoJIOruu. - Pexum JIOCTYTIA:

http://www.openclass.ru/sub/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%

D0%B8%D1%8F

9. Bcs 6uonorus. CoBpeMeHHast OMOJIOTHS, CTaThH, HOBOCTH, OUOIHMOTEeKa.- PeskuMm gocryma:

www.shio.info
10.
poctyna: www.window.edu.ru

Ennnoe oxHO goctyma K oOpa3zoBaTenbHBIM pecypcam MHTepHeTa mo Ouosoruu.- Pexum

11. buonorust B OTkpbITOM KOJIemke. CallT COMEPIKUT SIECKTPOHHBIN YIEOHHUK 110 OMOJIOTHH,
On-line Tectsl.- Pexxum qoctyma: Www.biology.ru

12. DnexTpoHHBIN y4eOHUK, OOIBIION CIIMCOK HHTEPHET-PECYPCOB.- Pexxum nocrymna:

13.
14.

Pemienue renetnyeckux 3aaa4.- Pexxum gocryna: http://www.openclass.ru/node/118390
[pe3enTarmu o 6uonoruu.- Pexxum goctyna: http://dmsuslin.narod.ru/club-licey11.htm

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEJIMETA
ITVYII. 02 Buosorus

4.1. KoHTpPOJIb U OLEHKA KOHTPOJb U OILIEHKA PEe3yJIbTaTOB OCBOCHHUS y4eOHOTO MpeaMera

OCYILECTBIISIETCS TIPENO/JIaBaTeNIeM B IPOIECCE MPOBEICHUS TEOPETHUECKUX W MPAKTUUYECKHUX

3aHATUH, J1a0OpaTOPHBIX padoT,

TCCTUPOBAHHA,

a TaKiKC BBIIIOJHCHUA O6y‘laIOH_[I/IMI/IC$I

VHIUBUYAIbHBIX 3aJJaHUI, IPOEKTOB, UCCIEIOBAHUI.

Pe3yabTaTel 00y4enus
(mpeaMeTHBIE PE3YJIBLTATHI)

®DopMBbI 1 METOIbI KOHTPOJISI M OLIEHKH Pe3yJIbTaTOB
00y4eHust

1) chopmupoBaHHOCTH 3HaHMH O MECT€ M POJIH
6uonorun B cucTeMe Hay4HOTO 3HAHUS;
(hYHKIIMOHAJIBHONW TPAaMOTHOCTH YEJIOBEKa IS PEIICHHS
JKM3HEHHBIX MTpoliem;

YCTHBIN OIIPOC;
HKCTIEPTHOE HAOIIOJCHUE U OIICHKA HA MPAKTUYECKHUX U
71a0OPATOPHBIX 3aHATHAX IPH BHIMOTHEHUH PadbOT

2) c(popMHUPOBaHHOCTD YMEHHUS pacKpbIBaTh
COJIep’KaHNe OCHOBOIIOJIAraloIuX OMOJIOTHUECKHX
TCPMHUHOB H MOHSATHH: JKU3Hb, KJICTKA, TKaHb, OpTaH,
OpraHu3M, BHJ, MOMYJSIIMs, SKOCHUCTeMa, OHOIEHO3,
ouocdepa;  merabonu3m  (0OOMEH  BEHIECTB U
MpeBpalleHue SHEPruH), ToMeocTa3 (CaMOperyJsanus),
O6mocuHTe3 Oemnka, CTPYKTypHas OpTaHU3aIMs KHBBIX
CHCTEM, JMCKPETHOCTB, caMOperyJIsIus,
CaMOBOCIIPOHM3BEACHHE (pemponyxuusi),
HAaCJIeICTBEHHOCTh, H3MEHYHBOCTh, YHEPTO3aBUCUMOCTD,
POCT ¥ pa3BHUTHE, YPOBHEBas OpraHH3aIHs;

YCTHBIH OIIPOC;
9KCIEPTHOE HAOIIOICHNE U OIIEHKA Ha MIPAKTUYECKUX U
71a00paTOPHBIX 3aHATHAX MIPH BBIMOJIHEHUH PaboOT

3) c(OpPMHPOBAHHOCTH YMEHUSs pacKphIBaTh
COJIEpKaHNE OCHOBOIIOJIATAFOIIUX OMOIOTHUECKUX
TEOpUH M  TUMNOTE3: KJIETOYHOM, XPOMOCOMHOM,
MYTallMOHHOM, 3BOJIOLMOHHOMN, MPOUCXOKIEHUS KUZHU
1 4EJIOBEKa,

HKCTIEPTHOE HaOIIOJICHUE U OIICHKA HA MPAKTHYECKUX U
71a0OPATOPHBIX 3aHATHSX MPH BHINOJIHEHUH PadoT;
TECTUPOBAHUE;

YCTHBIH OIIpOC

4) c(hOopMHUPOBAHHOCTH YMEHHUS pacKpbIBaTh
OCHOBOIIOJIAraroIIye ONOJIOTHYECKUE 3aKOHBI 1
3akoHoMepHoctd (I. Mennens, T. Moprana, H.H.
BasunoBa, 3. Tekkems, @®. Miomrepa, K. bopa),
TPaHUIIBI HX IPUMEHUMOCTH K KHBBIM CHCTEMaM;

9KCIEPTHOE HAOIIIOJCHNE U OIICHKA Ha MMPAKTHYECKUX U
71a00paTOPHBIX 3aHATHAX MIPH BEITOJIHEHUH PadoT;
TECTHPOBAHUE;

YCTHBIH OIIpOC

5) mnpuoOpereHHMEe OMBITA NPUMEHEHHS OCHOBHBIX
METOZ0OB HAy4YHOTO IO3HAHUS, UCIHONb3YeMBIX B
Ouonornu: HaONIONEHMS W OIMCAHUS JKUBBIX CHCTEM,
NPOLIECCOB W SIBJICHWI; OpraHW3allid M TPOBEACHMS
OMOJIOrMYECKOT0 IKCIIEPUMEHTA, BBIABHKEHUS THIIOTES,
BBISIBJIGHUS. ~ 3aBUCHMOCTH ~ MEXIy  HCCIEIyeMbIMU
BEJINUMHAMH, OOBSICHEHHS IIOJIyYEHHBIX PE3YyIbTaTOB U

BKCHGPTHOC HaGJ’IIOHCHI/IC 1 OIICHKA Ha MPAaKTUYCCKUX U
J'Ia60paT0pHLIX 3aHATUAX IPU BBIIIOJTHEHUN pa60T;
TECTUPOBAHHUC



http://www.openclass.ru/sub/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.openclass.ru/sub/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.sbio.info/
http://www.window.edu.ru/
http://www.biology.ru/
http://www.openclass.ru/node/118390
http://dmsuslin.narod.ru/club-licey11.htm

(I)OpMyJ'H/II)OBaHI/ISI BBIBOJIOB C HCIIOJIB30BAHUEM
Hay4YHBbIX HOHﬂTHﬁ, TCOpI/Iﬁ 1 3aKOHOB,
6) C(l)OpMPIpOBaHHOCTb YMCHUsA BBIZICIIATH SKCHepTHOG HaGJ’IIOHeHI/Ie 1 OLICHKA Ha NPAKTUYCCKUX U

CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT
U JYKAapUOT, OJHOKJICTOYHBIX M MHOTOKJICTOUHBIX
OpPTraHM3MOB, BH/IOB, OHOTrE€OLIEHO30B M 3KOCHUCTEM;
O0COOCHHOCTH  MPOLIECCOB ~ OOMEHa  BEIIECTB U
NpEBpAIlCHUS DHEPIUM B  KICTKe, (OTOCHHTE3a,
IUIACTHYECKOTO u JHEPreTHIECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo3a, OIUIONOTBOPSHUS,
Pa3BUTHS U Pa3MHOXKCHUS, HHIAUBHIYaIbHOTO Pa3BUTHS
opranm3Ma (oHTOTeHe3a), OOpBOBI 3a CyIIECTBOBAHHE,
€CTECTBEHHOTO otbopa, BHA000Pa30BaHMUS,
MPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpele OOWTaHHMS,
BIMSIHUSL KOMITIOHCHTOB 3KOCHCTEM, aHTPOMOTEHHBIX
M3MEHEHHH B  JKOCHCTEMax CBOEH  MECTHOCTH,
KpPYroBOpOTa BELIECTB W IpEBpAICHUE OHEPruu B
ouocdepe;

71a00PaTOPHBIX 3aHATUSX TPH BHINOJIHEHUH PadoT;
YCTHBIU OIIPOC

7) chopMUPOBAHHOCTH YMEHUS IPUMCHSTH MOJYUYCHHBIC
3HAHUS JJIS OOBSCHCHHS OHMOJIOTMYECKUX IMPOIECCOB U
SIBIICHUM, AN OPUHATHA TPAKTUYECKUX pPEIICHUNH B
MOBCEIHEBHOM  KW3HH C  IENbl0  oOecreueHus
0C30MaCHOCTH ~ CBOETO  3JIOPOBBbSI W 3IIOPOBBA
OKPY’KAIOMINX JIF0AeH, COOIIOACHUS 3I0pOBOTO

oOpa3a JKW3HH, HOPM TPaMOTHOTO TIOBEJCHUS B
OKpy>Karolieil NnpupoaHON cpefie; TOHUMaHue
HEOOXOIUMOCTH WCIIO0JIb30BAHUS JIOCTUKEHUHN
COBPEMCHHOM OMOJIOTUU U OMOTEXHOJIOTHH ISt
palrOHAJIbHOTO NPUPOJONOIb30BaAHUS;

npakTHyeckas pabora;
naboparopHas paboTa;
KOHTpOJIbHAs paboTa;
caMmocTosTeNbHas padora

8) chopMHPOBaHHOCTH YMEHHUS PEIIaTh OMOJIOTHUCCKUE
3aJa4H, COCTaBJISATh TCHOTHITUYCCKUE CXEMBI
CKpCIMBAHUS JUI1 Pa3HBIX THIOB HACJCIOBAHUS
MPU3HAKOB y OPraHU3MOB, COCTABISITH CXEMBIIIEPEHOCA
BEIIECTB U HSHEPruM B IKOCHCTeMaX (UEMd MUTaHHS,
IHIIEBbIC CETH);

npakTuyeckas pabora
naboparopHas pabota
KOHTpOJIbHas paboTa
caMoCToOsITeNbHAs paboTa

9) chopMHUpPOBAaHHOCTh YMEHUI KPUTHYECKH OLIEHMBATH
HHPOPMALINIO OUOJIOTHYECKOTO

COJIeprKaHusl, BKITIOYAIOUIYIO MICEBJOHAYYHBIC 3HAHUS U3
pasNMYHBIX ~ MCTOYHHKOB (cpenctBa  MaccoBoi
nHpOpMaLUH, Hay4HO-IIOIYJIIPHBIE MaTepHasl);
MHTEPIPETHPOBATh ITHYECKHE AaCTEKThl COBPEMEHHBIX
HCCe0BaHUH B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TJI00aTBHBIE YKOJIOTHUECKUE MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLICHUIO K HUM
COOCTBEHHYIO TIO3HUIIMIO;

npakTuyeckas padora
nmabopaTopHas paboTa

10) c(hOopMHPOBaHHOCTH yMEHUI c0371aBaTh
COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHWS Ha
OCHOBe Ouosnornieckoidl MHGOpMAIMU M3 HECKOJIBKHX
UCTOYHUKOB, TPaMOTHO HCIOIb30BATh HOHATUIHBINA
anmnapaT OMOJIOTHH.

npakTuyeckas padora

nmabopaTopHas paboTa

DKcnepTHas OlleHKa ITPENoAaBaTesst IpH MPOBEICHUT
Y4eOHBIX 3aHITHI.




4.2. TunoBble KOHTPOJbHbIE 3aJaHUS JJs TPOBeJAEHUS] TeKyLIero KOHTPOJIA
YCIEeBAEMOCTH H NPOMEKYTOUYHOM aTTecTANMH 10 y4eOHOMY NpeaMeTy.
3aganus s 1M ¢epeHIHPOBAHHOIO 3a4eTa
3anumuTe B 6J1aHK BAPHAHTHI NPABUJIbHBIX 0TBETOB
Homep dopmyJIMpOBKa BOIIpOCa KonnuecTtBo
BOIIpOCa IIPaBUJIbHBIX
OTBETOB
1 buoreornieHonorus - Ononornyeckas Hayka, U3yJaroIas P=1
1) 3KOCHCTEMBI 3eMiin
2) NOMYJSLMOHHO-BUIOBOM ypOBEHb OPraHU3alMH KU3HU
3) 3aKOHOMEPHOCTH MEXBHUOBBIX B3aUMOOTHOIIEHUI OPraHu3MOB
4) 3aKOHOMEPHOCTH BHYTPHUBHIOBBIX B3aMMOOTHOLIEHUH OpraHU3MOB
2 W3 oprannveckux BeHIeCTB B KJIIETKE B HANOOJIBIIIEM KOJIHUECTBE COAEPIKATCS P=1
1) sKupsI
2) Genku
3) yrieBosl
4) HyKJICMHOBBIE KUCIIOTHI
3 Knerku GakTepuii, BEI3BIBAIOIINX CIIUPTOBOE OpOKEHUE P=1
1) OTHOCSITCS K XeMOTpodam
2) OTHOCATCS K ITapa3uraM
3) B pe3yNibTaTe OPOKEHUS BBIICISIIOT KUCIOPOJ]
4) pa3MHOXAIOTCSI yTEM JIEJICHUSI KIIETKH HaJ[BOE
4 OCHOBHBIM NOCTAaBUIMKOM 3Hepruu i cunTe3a AT® B kiieTkax uenoBeka, P=1
MHOTHUX JKUBOTHBIX B HEKOTOPBIX MUKPOOPTaHU3MOB SIBIISICTCSI:
1) rmroko3a
2) pubo3a
3) G6enku
4) nmurnm bl
3) I'enernueckas nHpopManus, He0OXoAUMas Ul CUHTE3a MOJUIIEITH IOB, P=1
nepenaetcs ot JJHK k pubocomam B Buze
1) uPHK
2) TPHK
3) pPHK
4) PHK-noaumepassl
6 Bce opranusmel 1o cnocoOy NUTaHuUs AENATCSA Ha IBE OCHOBHBIE IPYIIIIbI: P=1
1) IpoIyLIEeHTHI U peAYLICHTHI
2) aspoOHbIE U aHAIPOOHBIE
3) canpoTpodsbl U Mapa3uThl
4) aBTOTPOdBI U TETEPOTPODBI
7 [Tpu GecrionioM pa3sMHOKEHUHU Y MHOTHUX pacTeHUI U TpuOOB Ha OIpeieIeHHON P=1
CTaJIMu KU3HEHHOTO LIUKJIa 00pa3yroTcs:
1) mouku
2) cropbl
3) HUCTHI
4) rameTbl
8 Y ropoxa xenrasi OKpacka ropomuH (A) ToMUHHUPYET Haj 3eneHoi (a). Kakoii P=1

PE3yJIBTAT MOXKHO OKHJIATh OT CKPEIIMBAHHS MEXITy COOOM reTepO3UTOTHBIX 110
JTAHHBIM T€HaM PacTCHUM?

1) 50% Aa : 50% aa

2) 75% AA : 25% Aa

3) 75% Aa :25% AA




4) 25% AA :50% Aa : 25% aa

Kaxkoe cooTHomIeHre PEHOTHUIIOB CIEAYET 0KUAATh Y TOTOMCTBA TIPH
CKpEUIMBAaHUM CaMIIOB U caMOK ¢ reHoTunamu AaBb, eciin ydyects, 4To reHbl He
CLEIUICHBI JIPYT C IPYTOM U MOJHOCTBIO JOMUHHUPYIOT?

1)3:1

2)1:2:1

3)1:1:1:1

4)9:3:3:1

10

[Tpumep HaciieACTBEHHOW U3MEHYHUBOCTH

1) mpu J[00aBICHHH TONYEHOTO MeJia B KOPM KypaM CKOpJIyNa Sl
CTaHOBHTCS TOJIILE

2) cMeHa Mexa y 3aiila-Oenisika Ha Oosiee TYCTOM TpH HACTYIUICHHU
XOJIOZHOM ITOT OBl

3) OT OBIEMAaTKW C HOraMH HOPMAIbHOW MJIMHBI POIMICS SITHEHOK C
KOPOTKUMH HOTaMH

4) mpu BHECEHHH B MOYBY KaJHHHBIX YA00pEHHUI HA OTHOM KycTe KapTodes
pa3BuBaeTcs 00JblIe KIIyOHEH, YeM MTPH OTCYTCTBUH YAOOpEHHIHA

11

XpPOMOCOMHBII HA0Op COMATUYECKUX KJIETOK KEHCKOT'O OpraHi3Ma BKIIIOYAeT:
1) 22 mapsr ayrocom + XY -XpOMOCOMBI
2) 22 mapsl ayTocoM + XX-XpOMOCOMBI
3) 22 aytocomsl + XY-XpOMOCOMBI
4) 22 ayrocomsl + XX-XpOMOCOMBI

12

C nomouipIo HUTOreHETUYECKOT0 METO/1a FTEHETUKH YEI0BEKa U3Yy4aroTCs:
1) U3MEHEHHUs B FeHax
2) U3MEHEHUs YHCIIa XpOMOCOM
3) HapylIeHHE YTJIEeBOJAHOr0 0OMeHa
4) CKOpOCTb peakluii 0OMeHa BEIECTB IPU Pa3IHuHbIX 3a00J€BaHUAX

13

Hauunnas co Broporo nokoseHus 3¢(ekT rerepo3uca y pacTeHUI CHUXKAETCS B
pe3yabpTrare

1) BO3HMKHOBEHHS BPEIHBIX PELIECCUBHBIX MyTallUi

2) BO3HMKHOBEHHS BPEIHBIX JOMUHAHTHBIX MYyTallUi

3) YMEHBUICHHUS CTETIEHU TOMO3UTOTHOCTH THOPUIIOB

4) yYMEHBUICHMsI CTENIEHU T€TePO3ZUTOTHOCTH THOPUIOB

14

Hamnpapnsromum (hpakTopoM BOJIOIIMN OPTaHU3MOB SIBIISIETCS
1) muBeprexius
2) 6opbba 3a cyleCcTBOBaHUE
3) ecTecTBEHHBII 0TOOD
4) HacneACTBCHHAS! HF3MEHYHUBOCTh

15

Kakoii n3 nepeuncieHHbIX OpraHoOB SBJISETCS TOMOJIOTOM JlacTa MMHIBUHA?
1) knemns paka
2) KpBUIO JIETYYEH MBIIIH
3) xpbLI0 6ab0UKHU
4) KJIenHsl CKOPIUOHA

16

CoxpaHeHne B MOMYJISIUAX UCXOHOTO BUIa 0COOEH CO CpeTHUM 3HAUYCHUEM
KaKoro-a1bo Mpu3HaKa CBsI3aHO C ACHCTBHEM

1) ABMXKYIIETo 0TOOpa

2) paspsIBaroliero oroopa

3) CcTaOMIM3HPYIOIIEro 0TOOpa

4) OGopbOBI 32 CYIIECTBOBAHUE

17

Kaxkoit u3 Ha3BaHHBIX apoMOp(}H030B CHOPMUPOBAIICS B TIPOIIECCE IBOTIOIIUH
OpPraHUYECKOTO MHPa PAHbBIIE OCTATHHBIX?
1) xopaa




2) AByXKaMEepHOE Cepale
3) mATUIIAIbIE KOHEYHOCTH
4) MOJIOBOW MPOLECC PA3MHOKEHHUS

18

W3 Ha3BaHHBIX TUIIOB KMBOTHBIX HAHOOJIEE IPEBHUMHU Ha 3eMJIe SBIISTIOTCS:
1) MosuTIOCKH
2) 4JICHUCTOHOTHE
3) xpyrible uepBU
4) III0CKHUe YepBU

19

K Guonornyeckum ¢akropam aHTPOTIOTCHE3a OTHOCST:
1) peub
2) CO3HaHUE
3) TPYAOBYIO AESTEILHOCTD
4) YCII0)KHEHHUE CTPYKTYPHI KOPBI OOJIBIINX MOTYIIAPHIA

20

[Tomynsueit Ha3pIBaeTCSA COBOKYITHOCTH OCOOCH TOTO MIIM HHOTO BHJIA,
3aHUMAIOIINX ONPEICIICHHYIO TEPPUTOPHIO U

1) obOyajgaromux o0IUM reHOGOHI0M

2) CXOIHBIX MEXKIy CO00¥ IO BCEM MPU3HAKAM BHEIIHETO CTPOCHHS

3) UMEIOIIUX Pa3IMYHbIC MPEISITCTBHS ISl CBOOOHOTO CKpPEIMBAHUS

4) He KOHKYPHUPYIOLIMX MEXAy cOo00i 3a MuIly W Apyrue OlaronpusTHbIE

YCIIOBUSI OKpPY>KaIOIIEeH Cpeibl

21

Bce opranu3Mel TOTO WM HHOTO OMOIIEHO3a CBSI3aHBI MEXKTy COOOH B TIETISX
MUTaHUS OTHOILICHUSMU

1) cuMOMOTHYECKUMHU

2) KOHKYPEHTHBIMU

3) aHEepreTHYECKUMHU

4) MyTaTUCTUYECKUMHU

22

dopmMupoBaHUE HOBOT'O OMOTEOIIEH03a Ha TIEPBUYHO CBOOOIHOM U HE
3aTPOHYTOW MOYBOOOPA30BAHUEM CYIlIe HAUMHAETCS C MTOCETICHUs

1) mxoB

2) rpuboB

3) TUIIaitHUKOB

4) canpoTpodHbIX OaKTepuil

23

VY4acTBysl B KpyroBOpoTe BEUIECTB, PACTEHHUS BBIAEISAIOT B aTMOchepy
YIJIEKHUCIIBIN a3, 4TO CBUAETENBCTBYET O BBIMOJIHEHUN UMU B Onocdepe
(YHKIIUY KMBOTO BEIIECTBA:

1) OMHOXUMHYECKOM

2) OKUCIIUTENbHO-BOCCTAHOBUTEIHHON

3)razoBoi

4) KOHIIEHTPALMOHHOU

24

K HeB0300HOBHUMEBIM pecypcam MPUPOIbl OTHOCUTCS:
1) Topd
2) mo4Ba
3) He(Th
4) paCTUTEIbHBIA MU

25

YcTaHOBHTE COOTBETCTBUE MEXKIY CTPOSHUEM M (DYHKIIMEH BEIECTBA U €T0
BUJIOM.

CTPOEHME 1 ®YHKIIMA BEIIECTBA
A) cUHTE3UpYIOTCS Ha pubocomax 1) 6enku
B) BBIMOTHAIOT TEPMOU30IUPYIOIIYIO 2) nUnUabL
bYyHKIIIO
B) conep:xar nentuaHble CBA3U
I') CHHTE3UPYIOTCS HAa T'PAHYJISIPHON




SHJOIIA3MaTUYECKON CETH

J) cnosxxHbIe 3(DUPBI KAPOOHOBBIX KUCIIOT
E) cunre3upyrorcst Ha riiagKkon
SHOIIA3MAaTHUYECKON CETH

26

YcTaHOBHUTE COOTBETCTBUE MEKIY MTPOLIECCOM, TPOUCXOSIINM B IPUPOAE U
dhopMoii 60pbOBI 32 CYIIECTBOBAHUE:!

[MTPOLECC ®OPMA BOPLBbI
A) KOHKYpEHIIUSI MEXKTy 0COOSIMU 1) BHyTpUBHIOBAs
MOIYJISIUUAH 33 TEPPUTOPUIO 2) MEXBHJI0Bas
b) ucnonp3zoBanue 0JHOTO BHUJIA APYTUM
B) BbITECHEHNE YEPHOI KPBICHI CEPOI
KpbICOH
I') conepHuvecTBO MEXy 0COOSIMU 33 CAMKY
J1) XUITHAYECTBO

27

YcTaHOBUTE COOTBETCTBUE MEXKLY TUIIOM 3KOCHUCTEMBI U €€ XapaKTEPHBIMU
CBOWCTBAMU:

CBOMCTBA TUIIbI
OKOJIOIT'MYECK
X CUCTEM

A) Benyiasi poJib €CTECTBEHHOTO 0TOOpa 1) mpupoHas

b) nonomHuTEILHBIE HCTOYHUKH SHEPTHH, J9KOCHCTEMA
MPUHOCUMBIE YEIIOBEKOM 2)arposKocucTemMa
B) 3HaunTenbHOE pazHoOOpa3re BUIOB

I') 3HaunTeNnbHAS YaCTh BEIIECTB U3BIMACTCS
YeJIOBEKOM

J1) eTMHCTBEHHBIN UCTOYHUK SHEPTUH - COJTHIIC
E) Benymias posib HCKYCCTBEHHBIN 0TOOD

28

W3 npeio’keHHBIX BAPHAHTOB BBIOEPUTE MPOLIECCHI, KOTOPBIE MPOUCXOIAT Ha
YPOBHE TMOIYJISLHM:

1) ontorenes

2) nuBepreHus

3) sMOpuoreHes

4) nzonsauus

5) apomopho3

6) cBOOOJIHOE CKPEITMBAHNE

29

W3 npeuioskeHHBIX BAPHAHTOB BHIOEPUTE PUMEPBI, OTPAKAIOIINX SIBIICHHUE
HNM0aIANTALMN:

1) poromue nansl KpoTa

2) JUIMHHBIN SI3BIK MypaBbeaa

3) yTpara nuiieBapuTeIbHON CUCTEMBI IIETTHAMHU

4) mosiBJIeHHE LIBETKA y MOKPHITOCEMEHHBIX

5) BO3HMKHOBEHHE PEYH y UeJIOBEKa

6) MEHAOLIAsICS OKPACKa XaMeleoHa

30

W3 npennoskeHHbIX BAPHAHTOB BBIOEPHUTE, KTO U3 MEPEUUCICHHBIX )KUBOTHBIX
BBITIOJTHSET B IMHIIEBBIX IENSIX B OCHOBHOM (D)YHKITUH KOHCYMEHTOB ITEPBOTO
MOpsIKA:

1) momanae

2) mmenb

3) OypbIit MeaBeb




4) akyna
5) ramroka
6) KpoJIuK
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Ornpenenure MOCIEI0BaTEILHOCTh IPOIIECCOB TIEPBOTO JACICHUS Meio3a:
1) coeaqrHEeHNE TOMOJIOTHYHBIX XPOMOCOM
2) pacxoKJIeHNUE TOMOJIOTHYHBIX XPOMOCOM
3) criupanu3zanusi XpoMocoM
4) oOMeH TeHaMH MEXTy TOMOJIOTHYHBIMH XPOMOCOMaMHU
5) pacnoJioKeHHe XPOMOCOM B S3KBATOPUAIIbHOM TJIOCKOCTH
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VYKakuTe mapbl OPraHu3MOB, MEXKIY KOTOPBIMH CYIIECTBYIOT CUMOMOTHYECKHE
CBSI3U:

1) a3oTobaKkTepuu U KiIeBep

2) akyna u genbhun

3) BOpOHA U COKOJI

4) akTUHUA U PaK—OTILEIbHUK

5) Oenas maHapusi U MEYCHOYHBIN COCATBIIUK

6) rpu0Obl U OJTHOKJIETOUHBIE 3€JIEHbIE BOJOPOCIIH
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BriGepuTe yTBEpKI€HUSI COBPEMEHHOM KIETOYHON TEOpHH:
1) dorocuHTE3 CIIOCOOCTBOBAI BOSHUKHOBEHUIO )KU3HU Ha 3emiie
2) Mexy opranu3MaMy pa3HbIX TPYMI CYIIECTBYET POJICTBO
3) y pacTeHuii U )KUBOTHBIX OBUIN O0IIINE MTPEAKU
4) KIIETKU BCEX COBPEMEHHBIX OPTaHU3MOB CXOJ/HBI TI0 CBOEMY CTPOEHUIO
5) KJIETKH MHOTOKJIETOYHOTO OPTaHW3Ma CXOJIHBI IO CBOMM ()YHKITHSIM
6) ’KM3Hb BO3HUKJIA IIyTEM CaMO3apOXKICHHUSI
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lonyOormazas neBylIKa BBIXOIUT 3aMy’K 3a Kaperyia3oro IOHONIY (Kapwid 1BET
a3 — JIOMHUHAHTHBIA Tpu3HaK). Kakoe pacmieruieHre mo (QeHOTHImy U 10
TEHOTHITY MOKET MOJYYUTHCS B IOTOMCTBE, €CJIM OTEIl T€TEPO3UTOTEH 10 I[BETY
rias?
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Ckpectunu  OenbIX KpOJIMKOB C YEPHBIMM KpOJUKaMU (YEpHBIM LBET —
JOMUHAHTHBIA npu3Hak). Kakoe pacuieruieHne mo (peHOTHIy M MO TE€HOTHUILY
MO>KET IIOJYUUTHCS. B IOTOMCTBE, €CJIM OCOOU SIBJISIIOTCSL TOMO3UTOTaMu?

36

Kaxkue rpymnmsl KpoBU BO3MOKHBI y I€TEH, €CIIN Y UX MaTE€PU — TPEThs IpyIna
(oHa reTepo3uroTHasi), a y oTla nepsasi rpynmna Kpopu?
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Y CcTaHOBHUTE COOTBETCTBUE MEXK]Ty OPTaHOMIaMH KJIETKU M BBITIOTHSIEMBIMUA UMH
(GYHKIMAMU:
Oprasou KJIeTKH QDyHKIIMU OPraHOUI0B
1. pubocoma A) nepeBapuBaHNU€ OPraHUYECKUX
2. OIIC BEIIECTB
3. a1po b) oO6pazoBanue u xpaneHue
4. nu3zocoma SHEPrUu
B) xpaHnenue HacnenCTBEHHON
uHpopmanuu
I') cunTte3 Genka
J1) TpaHCTIOPT BELIECTB
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YCcTaHOBHUTE COOTBETCTBUE MEX/Ty TEPMUHOM U COOTBETCTBYIOLIUM EMY
OTIpEJICIICHUEM

1. OBomronus A) mporecc 00pa3oBaHusl HOBBIX BHJIOB

2. Apomopdo3z b) mpucnocoGneHne K ONpeeieHHOMY Y3KOMY
KpPYry YCJOBUH, BbIpa0oTaBIileecssi B Ipolecce
OBOJIIOIMH,  HANpUMep  TOKPOBHUTEIHCTBEHHAS




OKpacCkKa, cricuuajIn3anusa K OOUTaHUIO B nemepax

UT. .
3. Unnoanantamus | B) MIPUCTIOCOOJICHUS, puoOpeTeHHbIE
HEKOTOPBIMH TPYIIIaMU >KABOTHBIX B TIPOIECCEe
UCTOPUYECKOTO pa3BUTHS, 3aTparuBaroIIne

JKU3HEHHO Ba)KHBIE OPTaHbl M BEIyIIHUE K 00IeMy
IIOABEMY OPraHU3aLMU U )KU3HEACATEIbHOCTH

4. I IIpOLIECC  MCTOPUYECKOTO  Pa3BUTUS

Bunoo6pa3oBanue | opraHu4eckoro Mupa

5. Bun J1) COBOKYIMHOCTh 0CO0O€H, CXOMHBIX MEKIY CO00i
no MOpQOJOTrHYEeCKUM U  (PU3MOJOTHUECKUM
0COOEHHOCTSIM, AMEIOIINX ob1ee

MIPOUCXOXACHUE, CBOOOJHO CKPEIIMBAIOIINXCS
MeXJly COOOM, JaroMX IUIOAOBUTOE MOTOMCTBO U

3aHMMAIOIINX OIpEe/ICTICHHYIO o0JacTpb
pactpocTpaHeHus (apeai).

6. [Tomynsmust E)  wu3MeHeHHs OpraHu3MoOB, NPHUBOAALINE K
3aTyXaHUIO BUA
XK) COBOKYITHOCTb 0COO€H JTaHHOro BHUJA,

HACEJISIONIAsl ONPEICICHHYIO TEPPUTOPUIO BHYTPH
o011ero apeaia Buja.

7. buonoruueckuii | 3) U3MEHEHUS OpPraHU3MOB, NPHUBOIANIME K
perpecc 3aTyXaHUIO BHJA

W) wu3MeHeHHs OpraHu3MOB, MPHBOJSAIINE K
Pa3BUTHIO BUJA

39 Omna wu3 wnenouek wmonekyiasl JHK wnMeer Takyro mnocinenoBaTelbHOCTh P=12
wykineoruaos: A -I' -T -A- I-II -I' -A- T- A -II -T. VYxkaxwure
IOCJIE0BATENbHOCTh HyKJIeoTH10B B U-PHK 1 nannoro yuactka JIHK.

40 VYuacrok u-PHK coaepxut nocienoBaTebHO pacioOKEHHbIE HYKICOTUABL: L] P=8

—I-T'-T'-T-VY - V-A. Ykaxure nocnenoBareabHOCTh Hyk1eoTu10B B JIHK
JU1sl JaHHoro yyactka u-PHK.

Hroro cymma 6asu108 = 100




