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1. MACHIOPT ®OHJIA OIIEHOYHBIX CPEJACTB

OcBoenue copepxanusi yueOHoM mucuuruimabl (mpeamera) OY /.13 buonorust obecrnieunBaet
JTOCTIDKCHHE O00ydYaromuMucs pe3ysbratoB, npeaycMorpeHHbIx PI'OC COO u OI'OC CIIO mo
cnenuanbHoct  23.02.04 Texnuyeckas OdKCIUTyaTalusi HOAbEMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX,
JOPOKHBIX MalIMH ¥ 000py10BaHUs (110 OTPACIISIM), 3HAHUSIMH, YMEHUSIMU, KOTOpbIe (POPMUPYIOT 00I1IHe
U 1poecCHOHATbHBIE KOMIIETEHIINH, a TaK)Ke JIMYHOCTHBIMU pe3yJIbTaTaMHi, OCBAUBAEMBIMU B paMKax
POrpaMMbl BOCITUTAHHUS:

- YMeTh:

Y1. 00BICHITE: poiib OMONOTHH B (POPMUPOBAHIH HAYIHOTO MHUPOBO33PEHHUS; BKIIA] OHMOIOTHUECKUX TEOpUit
B (opMmmpoBaHHE COBPEMEHHOW €CTECTBEHHOHAYYHON KapTWHBI MHpPA; €IWHCTBO KUBOM M HEXWUBOW IMPHUPOJEI,
POACTBO KUBBIX OPraHU3MOB; OTPUIATCIIBHOC BJINAHUC AJIKOT'OJIsI, HUKOTHHA, HAPKOTUYCCKUX BCUICCTB HA PA3BUTUC
3apoabilia 4YCJIOBCKA, BJIMAHUE MYTAr€HOB Ha OpraHu3M YCJIOBCKA, 3KOJIOTMYCCKUX (baKTOpOB Ha OpraHu3MBbI;
B3aMMOCBA3HU OPraHU3MOB U OKPYXKAIOWIECHU CpEeabl; NPHUYMHBI 3BOJIIOIIUH, HU3MCHACMOCTH BHUAOB, HaApYUICHUU
Pa3BUTHs OPraHU3MOB, HACJIEICTBEHHBIX 3a00JE€BaHUN, MyTalMd, YCTOWYMBOCTH U CMEHBI 3KOCHCTEM;
HEe0OXOIMMOCTH COXPAHEHUsSI MHOT000pa3us BUIOB;

Y2. pemarb 3JIeMEHTapHble OMOJOrMYECKHE 3aJayd; COCTABIATH JSJEMEHTAPHBIE CXEMbI
CKpEILMBAHUA U CXEMBI IIEPEHOCA BEIIECTB U SHEPTUU B IKOCHCTEMax (LIeMU MTUTAHUS);

¥Y3. onuceiBaTh 0COOCH BUIOB TI0 MOP(OIOTHIECKOMY KPUTEPHIO;

Y4. BBISBIATH NPUCIOCOONIEHUST OPraHU3MOB K cCpelae OOWUTaHUs, HWCTOYHUKU MYTareHOB B
OKpyKarolien cpejie (KOCBEHHO), aHTPOIIOT€HHbIE H3MEHEHUS B SKOCUCTEMAX CBOEH MECTHOCTH;

¥Y5. cpaBHUBaATh: OMOJOTHMYECKHE OOBEKTHI (Tela >KUBON M HEXKUBOH MPUPOABI MO XUMHUECKOMY
COCTaBy, 3apOJbIIIN YEJIOBEKAa M IPYIMX MIIEKONUTAIOUIUX, IPUPOJHBIE IKOCUCTEMbI U arpo3KOCHUCTEMBI
CBOCM MECTHOCTH), WpOILECChl (ECTECTBEHHBIH U WCKYCCTBEHHBIH OTOOp, moJoBoe U Oecrosoe
Pa3MHOXKEHHUE) U JIeaTh BbIBOJIbI HA OCHOBE CPABHEHMSI,

¥Y6. ananu3upoBaTh U OLIEHUBATH PA3NIMYHBIC TUIIOTE3bl CYLTHOCTU KU3HH, TPOUCXOKACHUS KUIHU
U 4YEeJIOBEKa, IN100alIbHbIE SKOJOIMYECKHE MPOoOJIeMbl M NMYTH UX PELIEHUs, MOCIEICTBUS COOCTBEHHOM
JeSITeIbHOCTH B OKpY Kalollel cpene;

¥7. u3yuaTh U3MEHEHHS B SKOCHCTEMAX Ha OMOJIOTUYECKUX MOIECTIIX;

¥8. HaxomuTh HHPOpPMAIHMIO O OHOJOTHYECKHX OOBEKTaX B PA3IMUYHBIX HCTOYHHKAX (y4eOHBIX
TEKCTaX, CIPAaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX H3JAHUSAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, pecypcax
WuTepHeTa) U KPUTUYECKH €€ OIICHUBATD.

- 3HATh:

31. OCHOBHBIE TIONIOKEHUS OWOJIIOTUYECKUX TEOpHil (KJIETOYHAs, OHBOJIOLMOHHAS TEOPHs
Y. lapsuna); yuenne B.W. Bepnaackoro o 6uocdepe; cynHocth 3akoHoB ['. Menpaens, 3akoHoMepHOCTEN
U3MEHYUBOCTH;

32. cTpoeHHe OMOJOTHYECKUX OOBEKTOB: KIETKH; T€HOB M XPOMOCOM; BHJA U DKOCHUCTEM
(cTpykTypa);

33. cymHOCTh OMOJOTHYECKHUX TMPOIECCOB: Pa3MHOXKEHHE, OIUIOJIOTBOPEHHUE, JCHCTBUE
HCKYCCTBEHHOTO U €CTECTBEHHOro 0TOOpa, (opMHpOBaHME MPHUCIIOCOOIEHHOCTH, OOpa3oBaHUE BUJIOB,
KpYTrOBOPOT BEILECTB U MPEBPAILIEHUs] JHEPTHH B SKOCUCTEMAX U Onocdepe;

34. BKJIaJ] BBIJAIOUINXCS YUEHBIX B Pa3BUTHE OMOIOTUYECKON HAYKH;

35. OMONOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

- 001IMe KOMIIETCHIIUM:

OK 01. Bei6upats criocoObl pernieHus 3a1a4 mpoecCHOHaTbHON NeITeTbHOCTH, MPUMEHUTEITEHO
K pa3JINYHbIM KOHTEKCTaM.

OK 02. OcymiecTBiasTh MOUCK, aHAIM3 W HMHTEPHpETAlUi0 HHpOpMaluH, HEOOXOAUMOHN IS
BBITIOJTHEHHUS 3a/1a4 MPOPECCHOHATBHON AESITETLHOCTH.

OK 04. Pabortath B KOJJIEKTHBE M KOMaHJe, d()(PEeKTUBHO B3aMMOEHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KIIUEHTAMH.

OK 07. CopnelicTBOBaTh COXpAaHEHHUIO OKPY’KaIOILIEH cpeibl, pecypcocOepekeHuto, 3pPeKTuBHO
JIECTBOBATH B UPE3BBIYANHBIX CUTYaLIUAX.

- npogeccuoOHAIbHbIE KOMIICTEHIIUM:

IIK 2.3. OnpenensiTh TEXHUYECKOE COCTOSIHHE CUCTEM M MEXaHH3MOB MObEMHO-TPAHCIOPTHBIX,



CTPOUTEINIBHBIX, TOPOKHBIX MAIIMH U 000y IOBAHHUS.
- IMYHOCTHBIE Pe3yJIbTaThI:

JIP 9 Cobmromaromuii ¥ nmponaranIupyomui mpaBuia 3J0pOBOro U 6e30macHoro odpasa >Ku3HH,
CHopTa; Npeaynpexaariuil Ju0o MpPeoNoSieBaAIOIIUN  3aBUCHUMOCTH OT  aJKOrojisi, Tabaxa,
NICUXOAKTUBHBIX BEIIECTB, a3apTHBIX WUrp U T.n. COXpaHSIOMMN NCHXOJOTHYECKYI0 YCTOHYHMBOCTH B
CUTYaTUBHO CJIOKHBIX WJIM CTPEMHUTEIEHO MEHSIOIIUXCS CUTYyalHUsIX.

JIP 23 IlonyuyeHune 00y4aroIUMMUCS BOZMOKHOCTH CAMOPACKPBITHS U CAaMOPETU3aIHsl THIHOCTH.

JIP 30 Ilonumaromuii CyHIHOCTh M COLMAJIBbHYI 3HAYUMOCTh CBOEH Oymymied mnpodeccun,
IIPOSIBJIAIOIIUI K HEW YCTOMYMBBIN HHTEPEC.

®opMoii TTPOMEKYTOUHOM aTTecTallud 1O Y4YeOHOW AMCHUIIIMHE (TPEAMETy) SBISETCS
aupPepeHIMPOBAHHBIN 3a4€T.



2. PE3VJBTATHI OCBOEHMS YYUEBHOM JUCIUILIMHBI (ITPEJIMETA),

2.1. B pe3ynpTate OCBOCHHUS MPOrpaMMbl Y4eOHOW IUCIMIUIMHBI (TIpeaAMEeTa) OCYLIECTBISETCS
KOMILJIEKCHAsl ITPOBEpKa CIEAYIOUIMX YMEHMH U 3HaHUH, a Takke JUHAMUKAa (GOPMHPOBAHUS OOILUX U

HOJJIEXKAIIME ITPOBEPKE

HpO(I)eCCI/IOHaJIbHBIX KOMHCTCHL{I/Iﬁ W JIMYHOCTHBIX PC3YJIbTATOB B PaAMKaX IMMPOrpaMMbl BOCIIMTAHH A

PesyabTaTsl 00yyeHus:
yYMeHus,
3HaHUA U KOMIIETEeHI MY,
JIMYHOCTHbIEPEe3yAbTAThI

IlokasaTe iy OLLeHKH pe3yJjbTaTa

®opMa KOHTPOJIS
OlleHUBAHMSA

YMeTh:

V1. OOBSICHSAT: pob
Oouosnorun B (OPMHUPOBAHHUU
HAYYHOTO MHUPOBO33PEHHUS;

BKJIaJl OHMOJIOTMYECKUX TEOpUi
B OpMHUpPOBaHNE COBPEMEHHON
€CTECTBEHHOHAYYHOM KapTHHBI

MHpa; €IWHCTBO JKHBOM U
HEXKUBOW MIPUPOABI, POACTBO
JKHUBBIX OpPraHus3MoOB;
OTpHLIATETEHOE BIIMSIHUE
AJIKOT 0141, HUKOTHHA,
HapKOTUYECKUX BEIeCTB Ha
pa3BUTHE 3apOJbIIIa YEJIOBEKa;
BIIMSIHUE MYTarcHOB Ha
OpraHu3M YeJloBeKa,
9KOJIOTHUECKUX (aKTOpPOB Ha
OpraHU3MBbl; B3aUMOCBSI3U
OpraHu3MOB M OKpYXKaromen
Cp€abl; MPHUYUHBI JSBOJJIOLHWHU,
U3MEHIEMOCTH BUJIOB,
HapyLeHUH pasBUTHSA
OpraHu3MoOB, HACJICACTBCHHBIX
3a00JIeBaHuil, MYyTalHH,
YCTOMYMBOCTH U CMEHBI
3KOCHCTEM,; HEOOXOIUMOCTH
COXpaHCHUS MHOT000pa3us
BUJIOB;

OK 01, OK 02, OK 04, OK 07,
K 2.3
JIP 9, JIP 23, JIP 30

1) OGocHOBaHME MPEANOCHUIOK BO3HHUKHOBEHUS
OCHOBHBIX OMOJIOTHYECKUX KOHIICIITNH, TCOpU 1
3aKOHOB;

2) cpaBHEHHE CTPOCHUS U (PYHKIUU KIICTOK
pacTeHul U >KUBOTHBIX;

3) aHaNIM3 IPUYNHHO- CICACTBCHHBIX CBS3CH,
CYIIECTBYIOIIUX B KIIETKE;

4) oObsicHeHWE OOMMX TPHU3HAKOB IKUBBIX
OpPraHU3MOB, X KJIETOYHOT'O CTPOCHHUE;
6) aHATU3UpPOBAaHWE XUMHUYECKOTO  COCTaBa

KIICTKH;
7) cpaBHeHHE CTpoeHUS U (YHKIUH KIETOK
pacTeHHi, )KUBOTHBIX, TPHOOB U OakTepuii;
8) ommWcaHWe BHPYCOB, BBI3BIBAEMBIX
3a0011eBaHNH U WX MPO(DUITAKTHKY;

9) oOocHOBaHWE BIHMSIHHUSA DKOJOTHUECKHX U
COLMaNBHBIX (AKTOPOB Ha 37I0POBBE YeENOBEKA,
HEOOXOJUMOCTH COONFOJIEHUS] TPaBHI JIHMYHOU
THTHEHBI;

10) o0OCHOBaHHME BIIUSHUS
Ooprann3Ma Ha UMMYHUTET,

MU

BHYTPEHHEU CpEIbI

11) 00BsICHEHNE OCHOBHBIX MIPOIIECCOB
JKU3HENEATEILHOCTH OpTaHHU3MOB: oOMeHa
BeUIeCTB, poju  (EPMEHTOB, TOPMOHOB U

BUTAMHUHOB B JKM3HEAEATEIBHOCTH OpPraHH3Ma
YEJIOBEKA;

12) oObsicHeHHE NPUYMH BO3MOXHBIX MYTAIIWH,
UX TMPAKTUYECKOTO ¥ OMOJIOTUYECKOT0 3HAUYCHHUS,
13) oleHMBaHWME W3MEHCHHMH B COOCTBEHHOM
OpraHusMe;  IIOCIEICTBMA  BIUSIHUS  CBOEH
JIeATeIbHOCTY Ha COOCTBEHHOE 37I0pPOBbE U
3I0pPOBBE OKPYKAIOUINX;

YcrHblii omnpoc.
PesynbTathl BRIOTHEHHS
MPaKTUYCCKUX 3aHATUN U
1abopaTopHO paboTHI.
TectupoBanue.
Pe3ynprare! BEIOTHEHHS
BHEAYUTOPHOMI
CaMOCTOSITEIbHON
paboThI

¥Y2. pemars 3neMeHTapHBIE
Ouosornyeckue 3a/1a4H;
COCTaBIISITh 3JIeMEHTapHbIE

CXEMBI CKPEIMBAaHUS U CXEMBI

TIEpEeHOCa BEIIECTB U IHEPTHH B

JKocucTeMax (LenH MUTAHHS);
OK 01, OK 02, OK 04, OK 07,
IIK 2.3

JIP 9, JIP 23, JIP 30

1) CocTaBiienue cXeMm CKpELIUBaHUs,
JIOKa3bIBAIOIINX OCHOBHEIE 3aKOHBI T€HETHUKH,

2) pelieHNe TeHETUYECKUX 3a7a4

3) cocraBieHHEe CXeM IIepeHOCa BEIIECTB U
repeaady YHEPTHU B DKOCUCTEMAX;

4) omMcaHue BUIOB 0 OCHOBHBIM KPHUTEPHSIM;

5) cocrapienne 1eneit muTaHus He MEHEe, YeM U3
IISITU 3BCHBEB.

YcTHBIH ompoc.
Pe3ynbTathl BEIIOTHEHNS
MPAKTHYECKUX 3aHITHN U
nabopaTopHOii paboTHI.
TectupoBanue.
Pe3ynbratre! BEITOTHEHUS
BHEAYIUTOPHOU
CaMOCTOSITETbHOU
paboThl

¥Y3. omuceiBaTh 0coO€i BHIOB
1o MOP(}HOJIOTHIECKOMY
KPUTEPHIO;
OK 01, OK 02, OK 04, OK 07,
IIK 2.3
JIP 9, JIP 23, JIP 30

1) VYmenue cocTaBisATh MOPQOIOTHUYECKYIO
XapaKTepUCTUKY BHIA
2) CpaBHeHme oco0eil pa3HOTO BHIA W

¢opMHupoOBaHUE BBIBOA O NPUYMHAX CXOJCTBA U
pasiIn4ui.

3) yMEHUe COCTaBJISITH
XapaKTepUCTUKY BHUIA

OIMUCaTCIIbHYIO

VYerHbIi onpoc.
Pe3ysnpTaThl BEIIOTHEHHS
MPAKTHYECKUX 3aHITHN U
nabopaTopHOii paboTHI.
TectupoBanue.
Pe3ynbrare! BEIOTHEHUS
BHEAYIUTOPHOU
CaMOCTOSITEILHON




paboThI

Y4. BEISBIATH TPUCTIOCOOTICHUS
OpPraHM3MOB K cpejie OOUTaHus,

1) BreigBiaeHue npHUCIIOCOOICHUN KOHKPETHBIX
OpPTraHu3MOB K CpeJie OOUTaHUS;

YcTHBIM onpoc.
Pe3ynbTathl BRIMOTHEHUS

UCTOYHWKH  MYTarecHOB B | 2)  OMpenaecHHe pa3HOOOpa3HbIX  (POPM | MPAKTUUECKUX 3aHITUN U
OKpYy>Karotei cpene | MPUCIIOCOOICHHM, CBSI3aHHBIX C KOHKPETHBIMHU | JTaOOpaTOPHOM paOOTEHI.
(KOCBEHHO),  aHTPOIIOTEHHbBIE | YCIOBHUSIMU MPOKUBAHUS; TectupoBanue.
U3MCHEHUS B  JKOCHUCTeMax | 3) pAaclo3HOBAHWE OCHOBHBIX WCTOYHUKOB U | Pe3ynbTaThl BBIOJIHEHUS
CBOEH MECTHOCTH; HaJM4MsI MyTareHOB B OKPY>KaIOIIEH cpene; BHEAYJUTOPHOI

OK 01, OK 02, OK 04, OK 07, | 4) oleHHBaHHE AaHTPOMOICHHBIX H3MEHCHHH B | CAMOCTOSATEIBHOM

IIK 2.3 HKOCHUCTEMAX CBOEH MECTHOCTH; paboTHI
JIP 9, JIP 23, JIP 30
V5. cpaBuuBath: | 1) KmaccudurmupoBanme 0OBEKTOB  KHBOHW | YCTHBIHA OIpOC.

Onosornueckue 0OBEKTH (Tena
JKUBOU U HEKUBOU IPUPOJBI 110

XUMHYECKOMY COCTaBy,
3apOJBIIIN YeJIOBeKa U JAPYTUX
MIJICKOIIUTAOIUX, TPHUPOJHBIC
3KOCHCTEMBbI u
arpo’KOCUCTEMBI cBoeil
MECTHOCTH), MIPOLECCHI
(ecTecTBEeHHBIIH u
HCKYCCTBEHHBIH otbop,
MOJIOBOE u Oecronoe
pa3MHOXKEHUE) u JIenaTh

BBIBOJIbI HA OCHOBE CPABHEHMUS;
OK 01, OK 02, OK 04, OK 07,
MK 2.3

JIP 9, JIP 23, JIP 30

MIPUPOABI X HEXUBOU MPHUPOIBI;

2)  pacmo3HaBaHHWE  NPOKAPUOTHUECKUX U
9YKapHOTHYECKHUX KIICTOK;

3) BBISIBJICHHE TPEUMYIIECTBA IOJIOBOTO crocoba
pa3sMHOKEHUS HaJ OECIIONBIM;

3) pacrno3HaBaHUE MPUPOTHBIX U HUCKYCCTBEHHBIX
COOOIIECTB;

4) yCTaHOBJIEHHE CXOJICTBA MEXIy 3apOJIbIIIEM
YCJIOBCKA U APYTUX KUBOTHBIX]

5) aHaNM3MpPOBaHHE Ta30BOTO COCTaBa aTMochepsl
3emu ¥ OMMKAMIIKMX K HEH IUIAHET;

6) BBISBICHHE pE3YyJIbTaTOB HCKYCCTBEHHOTO U
€CTEeCTBEHHOT0 0TOOpA.

Pe3ynbTathl BRINOTHEHUS
MPaKTUYCCKUX 3aHATUN U
T1abopaTOPHOM pabOTHI.
TectupoBanue.
PCSy.HLTaTBI BbITIOJTHCHU S
BHEAYUTOPHOMI
CaMOCTOSITEIbHON
paboThI

Y6. aHanmu3upoBath 1
OIICHMBATH Pa3INIHEIC
TUTIOTE3bI CYIIHOCTH KU3HH,
MIPOUCXOXKICHUS KU3HU U
YyeJIoBeKa, IJI00aIbHbIE
HKOJIOTUYECKHE MTPOOIIEMBI U
MyTH UX PEIICHHUS,
IOCJIEICTBHS COOCTBEHHOM
JIESITEILHOCTH B OKPY KaIOIIeH
cpene;

OK 01, OK 02, OK 04, OK 07,

IIK 2.3
JIP 9, JIP 23, JIP 30

1)  OGocHoBaHme
MJIEKOIIUTAIOIINX
YeJI0BEYECKHX pac;
2) ycTaHOBJIEHHE B3aMMOCBSI3U MEXIY €IUHBIM
NPUHLMUIIOM CTPYKTYPHOM OpraHM3alMy >KHUBBIX
CHUCTEM M EAWHCTBOM IIPOMCXOXIEHHS KHUBBIX
OpraHu3MOB;

3) aHaNMM3WUpOBAaHWE  MPUYHH
OpPraHU3MOB B IIPOLIECCE 3BOIOLNY;
4) OOBSICHEHHE  pOJACTBA U
OpPraHUYEeCcKOro MHPA;

5) mnpuMeHeHHe 3HAaHUH O JBIDKYLIMX CHJIAaX
9BOJIFOLMH 17151 OOBSICHEHUS €€ Pe3yJIbTaTOB;

6) aHATM3UPOBAHWE IOCJIEICTBHIA AESITEILHOCTH

TEOpUH O
KUBOTHBIX U

pOICTBE
YyeJIoBeKa,

YCIIO)KHEHHUS

eJIMHCTBA

YyeloBeKa B OKpyXarwlled  cpeiae  0pu
BO3HUKHOBEHHU MYyTAIIUH;
7 OIICHUBAHUE poiu AHTPOIIOICHHOM

JACATCIIBHOCTH YCJIOBEKAa IIPU BO3HMUKHOBCHHU
r100aIbHBIX AKOJIOTHUECKUX HpO6J’I€M.

YcrHblii onpoc.
Pesynbrathl BEIONTHEHUS
MPAaKTUYECKUX 3aHITHH U
J1a00pPaTOpHO PaboTHI.
TectupoBanue.
Pe3ynbTarhl BEINOIHEHHS
BHEAYUTOPHOMI
CaMOCTOSITENILHOM
paboThI

Y7. wusydarb W3MCHEHUS B
JKOCHCTEMaX Ha
OMOJIOTHUECKUX MOJICIIX;
OK 01, OK 02, OK 04, OK 07,
K 2.3
JIP 9, JIP 23, JIP 30

U3MEHEHU B
[IEPBUYHOU U

1) OObsicHeHHWE  TPUYHH
IKOCHUCTEMax Ha  mpuMepe
BTOPUYHOH CYKIIECCUH;

2) oObACHEHHE TNPUIHH
IKOCHCTEMaX.

U3MEHEHUU B

YcrHblii ompoc.
Pe3ynpTaThl BEIIOTHEHHS
MPAaKTUYECKUX 3aHATHH U
T1ab0opaTOPHOH pabOTHI.
TectupoBanue.
Pe3ynbTatrhl BEIOTHEHUS
BHEAYIUTOPHOU
CaMOCTOSITENILHON
paboThI

¥Y8. Haxoauth HHGOPMAIHIO O
OMOJIOTHYECKNX OOBEKTaxX B

1) Hcnons3oBanue OCHOBHOM

JUTEPaTypBhI;

y4ueOHOI

YcTHBIM onpoc.
Pe3ypTaThl BRIIOTHEHHS




Pa3ITUYHBIX HCTOYHHUKAX
(yueOHBIX TEKCTax,
CTIPaBOYHHKAX, HAYYHO-
TIOIYJISIPHBIX U3JIaHHSX,
KOMITBIOTEPHBIX 0a3axX JAaHHBIX,
pecypcax HHaTepneTa) u

KPUTUYECKH €€ OLICHUBATD;
OK 01, OK 02, OK 04, OK 07,
MK 2.3

JIP 9, JIP 23, JIP 30

2) UCTIOJIb30BaHUE
JUTEPATyPHBIX UCTOUHUKOB;
3) ucrmob30BaHNE HHTEPHET-PECYPCOB;

4) aHaNTM3UPOBAHKE UCIIOIH3YEMbBIX HCTOYHHKOB.

JOIIOJIHUTCIBHBIX

MPAKTUYECKUX 3aHITHN U
T1abopaTOPHOH pabOTHI.
TectupoBaHue.
Pesynbrarhl BEIIOTHEHUS
BHEAYJUTOPHOI
CaMOCTOSITEIbHON
paboThI

3HaTh:

31. ocHoBHble TmONIOKeHUs | 1) @DopMynHpoBaHHE OCHOBHBIX IOJIOKECHHUH | YCTHBIN Onpoc.
OHOJIOTHYECKUX TEOpHUH | KIETOYHOH TEOpHH; Pe3ynbTathl BRIOTHEHHS
(kaeTouHas, SBOJIIOLIMOHHAS | 2) MEPEeYUCICHHE OCHOBHBIX OPraHOMIOB KJIETKH | MIPAKTHYECKUX 3aHITHH U

teopusi Y. JlapBuHa); yueHHe
B.1. Bepuanuckoro o 6uocdepe;
CYIIHOCTh 3aKOHOB
I'. Menpnens, 3akOHOMEpHOCTEN
HN3MCHYUBOCTH,
OK 01, OK 02, OK 04, OK 07,
K 2.3
JIP 9, JIP 23, JIP 30

1 X (QyHKITHIT;

3) aHaNMM3MpPOBaHUE PA3TUUNN MEXIY KUBOTHOU U
PACTUTENBHOM KJIETKOH, HPOKApUOTHYECKOU U
3YKapUOTUYECKOH;

4) QopmynupoBaHue
9BOJIFOIIMOHHOTO YUCHHS;
5) oObsicHeHne oHATHS Onocdepa u e€ ponu;

6) dhopmynupoBanue 3akoHOB . Mennens

7) BBISBJICHUE MOIU(DUKAITMOHHOW U3MEHYMBOCTH
y oco0eit 0JHOTO BUA;

8)  oOBsCHEHWE  TPUYHH
HAaCJIEACTBEHHOW U3MEHUYHUBOCTHU

OCHOBHBIX ITOJIOKECHHUH

BO3HHKHOBCHHUEC

T1abopaTOPHOM pabOTHI.
Tecruposanue.
Pe3ynprarh BEIOTHEHHS
BHEAYJUTOPHOI
CaMOCTOSITENILHON
paboThI

32. cTpoecHHE OMOJIOTHMYECKUX
O0BEKTOB: KIJIETKH, TI€HOB U
XpPOMOCOM; BHJIa U JKOCHUCTEM
(cTpykTypa);

OK 01, OK 02, OK 04, OK 07,
K 2.3

JIP 9, JIP 23, JIP 30

1) CpaBHeHHE OCOOCHHOCTEH CTPOEHHS KIIETOK
PACTEHUI U KUBOTHBIX, HX OPTaHOHIOB;

2) mepeyuciieHue OCHOBHBIX OpPraHOMIOB KJIETKH
1 X QYHKITHIA;

3) oObBsCHEHHE B3aWMOCBSI3U MEXKIY CTPOCHHEM
XPOMOCOM H BBIIOJIHSAEMOW UMH (DyHKIIUH;

4) cpaBHEHHE MPOIIECCOB MUTO3a U MEH03a;

5) ananu3MpoBaHKWE SMOPHOHAIFHOTO Pa3BHTHS B
cTaguu  ONacTynbl, TacTpyJbl, HEHPYJIBl Yy
JKUBOTHBIX U YEIIOBEKA;

6) YCTaHOBIIEHHWE CBS3M MEXAy Y4YEHHEM O
CTPOCHMH KJIETKH M OCHOBHBIMH 3aKOHAMH
HaCJIeI0BaHUS;

7) yCTaHOBJICHUE CBSI3H MEXKIy IIUTOJIOTMYECKUMHU
OCHOBaMH HAaCJICICTBEHHOCTH U H3MEHYHBOCTH;

8) ommcaHWe CTPYKTYyphl BHJa W OCHOBHBIX
KPUTEPHEB;

9) omucaHue CTPYKTYphl M (YHKIIHOHHUPOBAHUS
IKOCHCTEM;

YcrHblii onpoc.
Pe3ynbrathl BRIIOTHEHUS
MPaKTUYECKUX 3aHATUN U
J1a00pPaTOpHOI PaboTHI.
TectupoBanue.
Pe3ynbTaThl BBHITOIHEHHUS
BHEAYUTOPHOMI
CaMOCTOSITENIbHOM
paboThI

33. CymHOCTh OHMOJIOTHYECKHX

MPOIIECCOB: pa3MHOXEHHE,
OILTIOJIOTBOPEHUE, nercTBUe
HCKYCCTBEHHOT'O u
€CTECTBEHHOTO otbopa,
(dhopmupoBanue
NPUCTIOCOOICHHOCTH,
obpaszoBaHme BHJIOB,
KpYrOBOpPOT BEIIECTB 51
NpPEBpAILCHUs]  DHEPIUU B

JKOcHCTEeMax u onocdepe;
OK 01, OK 02, OK 04, OK 07,
K 2.3

JIP 9, JIP 23, JIP 30

1) OOocHOBaHME B3aUMOCBSI3M CTPOCHUS U
(YHKIMH OpPraHoOB M CHCTEM OPraHOB, OpraHW3Ma

U CpeIbl;
2)  OOBSICHEHHWE  IMTOJIOTUYECKHX  OCHOB
Pa3MHOKEHUS;

3) 00BCSIHECHHE CYIITHOCTH MPOIIECCOB

OIJIOZJOTBOPEHUS M PAa3MHOKEHHUS;
4) mepeuncienne cooOIIECTB KUBBIX OPraHU3MOB
" UX 3BCHBLCB,

5) oObsicHEeHHEe pa3Inuuil MEKAY NPUPOAHBIMH U
MCKYCCTBEHHBIMHU COOOILIECTBAMY;
6) ommcaHme BIUSHUSA Ha
9KOJIOTHUYECKHX (PAKTOPOB;

7) TmpuBeAeHHUE NPUMEPOB MUILEBBIX CBI3EH B
MIPUPOIHBIX COOOIIECTBAX;
8) 00BSICHCHHE

cooOmiecTBa

0COOEHHOCTEN

VYerHbIi onpoc.
Pe3ynpTaThl BEIIOTHEHHS
MPAaKTUYECKUX 3aHATHH U
nabopaTopHOii paboTHI.
TectupoBanue.
Pe3ynbrare! BEITOTHEHUS
BHEAYyIUTOPHOU
CaMOCTOSITEIIbHOU
paboThl




MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K COBMECTHOM
KU3HU;

9) oObBsAcHEHHME YCIOKHCHHS PACTCHHA |
JKUBOTHBIX B mporiecce IBOJIIOLHH,
HACIIEICTBEHHOCTH, U3MEHYUBOCTH u

NPHUCTIOCOOJICHHOCTH PACTeHUH M JKMBOTHBIX K
cpene oOUTaHuUs;

10)  oOwsicHenue  mpuyuH  OOpBOBI  3a
CYIIIECTBOBaHHE, €CTECTBEHHOTO 0TOOPA;

11) ¢opmynupoBaHue MpaBHI OepeKHOTO
OTHOIICHHUS K TPUPOTHBIM COOOIIECTBAM;

34. BKJIAJI BBIIAFOIINXCS
YYEHBIX B pa3BuTHE
OMOJIOTMYECKOI HAYKH;
OK 01, OK 02, OK 04, OK 07,
IIK2.3
JIP 9, JIP 23, JIP 30

1) Omucanme pomum P. I'yka, b. bpoyna, M.
[Ineinana, T. IlIBanHa, P. BuxpoBa B co3nanuu,
(hOpMyJIMPOBAaHUM M JIOKA3aTENbCTBE KIIETOYHOU
TEOpHH;

2) omucanne pomm J.W. Hsanorckoro, .
Jlepdnepa, I1. dpoma B u3ydyeHUH CTPOCHUS
BHAPYCOB M BUPYCHBIX 3a00JI€BaHHUI;

3) ommcamme pomm K.M. bapa, A.O.
Kosanesckoro, 11.11. Mmeunukosa, ®@. Mromnepa, 3.
lekkenss B pa3BUTUH  SMOPHOJIOTMH U
HBOIIOIIMOHHON SMOPHOIIOTHH;

4) ommcanue ponu Omapuna A.U., C. Munepa,
b.C. CoxkoJi0Ba, n.n. MeuHukoBa B
(hOpMUPOBaHUN COBPEMEHHBIX IPEICTABICHUN O
BO3HUKHOBEHHH KU3HHU;

5) omucanue ponu I'. Mennens, B.lMoraucena, T.
Moprana, [Ix. VYorcona, ®&. Kpux, H.N.
Basunosa, U.B. MuuypuHa B pa3BUTHUU OCHOB
TC€HCTHKU U CCIICKIINH,

6) omucanue pomu K. Jlummes, XK. b. Jlamapka,
H.A. Cesepresa, 4. [apsuHa, nn.
[IImanpray3eHna B CO3aHHE OCHOB COBPEMEHHOTO
SBOJTFOITMOHHOTO YUICHUS 00 SBOJIOIUAN
OpPTaHUYECKOTO MHUPA;

7) omucanue ponu B.W. BepHajackoro B co3ganun
yueHus o ouochepe u Hoocdepe 3eMIIu.

VYcrHblit omnpoc.
Pe3ynbTathl BRINOTHEHUS
MPaKTUYCCKUX 3aHATUN U
T1ab0opaTOPHOH pabOTHI.
TectupoBanue.
Pe?)y.HbTaTBI BbITIOJTHCHU S
BHEAYJUTOPHOI
CaMOCTOSITEIbHON
paboThI

35. OHMOJIOTHUYECKYIO

TEPMUHOJIOTHIO U CHMBOJIUKY.
OK 01, OK 02, OK 04, OK 07,
K 2.3

1)BocnpousBezenne 1 0OBSCHEHHE OCHOBHBIX
OMOJIOTMYECKUX TEPMUHOB M TAKCOHOMHUYECKHUX
€/IMHUII;

2) HaIlMCaHue

OCHOBHOM TE€HETUYECKOU

YcrHblii onpoc.
Pe3ynbTatrhl BEIIOTHEHUS
MPaKTUYECKUX 3aHATUN U
J1a00pPaTOpHO PaboTHI.

JIP 9, JIP 23, JIP 30 CHUMBOJINKH; TectupoBanue.
3) ¢opmynupoBaHue OmnpeneNeHUul U OCHOBHBIX | Pe3ynbTarhbl BBINOIHEHHS
OHMOJIOTUYECKUX TIOHSTHIA; BHEAYUTOPHOMI
CaMOCTOSITEIIbHOU
paboTHI

3. OIEHKA OCBOEHUWS YYEEHOM JUCIATIIAHBI (ITPEJIMETA)

3.1. ®opMbI 1 METO/IbI OLIECHUBAHUSA
IIpeameToM OLIEHKH ciy’KaT yMeHUs U 3HaHus, npexycmorpenHbie ®I'OC COO u ®T'OC CIIO.

KoHTpoJb 1 o11eHKa pe3yIbTaTOB OCBOCHHUS YU€OHOM MUCIUIUIMHEI (MIPEAMETa) OCYIIECTBISETCS
MPEINOJABATENIEM B MPOIIECCE MPOBEICHUS Ay IUTOPHBIX 3aHATHI. TEeKyIIMi KOHTPOJIb OCYIIECTBISAETCS B
(GpOHTANBHOTO OMpOCa, OICHMBAEMOW JUCKYCCHH, OOCYXKICHHsS MO BOMPOCAM JICKIIUH,
MPAKTUYECKUX

dopme:
TECTUPOBaHUS,

BBITTOJIHEHU L

7abopaTOpHBIX  paboT U

BHEAYIUTOPHBIX CAMOCTOSTENLHBIX PadoT.
[TpomexxyTounas arTecTarus mpoBoautTcs B popme nudPepeHIrnpoBaHHOTO 3aUeTa.

3aHSITUH,

BBIIIOJTHEHUA



3.2. KogudukaTop o1eHOYHBIX CPE/ICTB

DOYHKIUOHAJIbHBINA MPU3HAK OLIEHOYHOT0 CPeACTBA (THUII
KOHTPOJILHOTO 3a1aHNs)

Kox ouenounoro cpeacraa

OpoHTaAJIBHBIN 0IIPOC 00)
[IpakTuueckoe 3ansatue Nen I13 Nen
JlaGopaTtopnas pabota Nen JIP Nen
TectupoBanue T
OuieHuBaemas TUCKyCCUs o
OO6cyxaeHne o Bonpocam JIEKIUN OJI
Kountpoinbnas pabora Nen KP Nen
Keiic-3amaua K3
3amaHus 111 CaMOCTOSITEIIbHOM paOOTHI: CP

- 3aII0JIHEHNE TaOJINIL;

- pa3paboTKa JICHThl BpEMEHH;

- pa3paboTKa MEHTaJILHOU KapThI;

- YCTHOE COOOIIEHUE C MPE3CHTAIUCH;

- pa3paboTka rimoccapusi;

- COCTaBJICHUE CXEM KPYTrOBOPOTa BEIIECTB;

- COCTaBJICHUE KU3HEHHBIX IIUKIJIOB PACTEHUM T10 OTACIIaM.
JuddepeHmpoBaHHbIN 3a4ET 13




3.3. KoHTpOJIb M OLIEHKA 0CBOEHHS YUeOHOIl TUCIUILTHHBI (IpeaMeTa) o TemaMm (pa3aejiam)

(I)OPMI)I H METObI

KOHTPOJIsA
J/1eMeHT y1eOHoi Texkyuuii KOHTPOJIb Py0e:kHblii KOHTPOJIb IIpome:kyTouHas
AUCHUTLTHHBI aTTecTALHS
PopMb1 KOHTPOI HpOBep;ll_[eII\<453;13), ¥, OK, ®opmbI IIposepsiembie 3, | ®opma IIposepsiemble 3, Y,
’ KoHTpoas | Y, OKIIK, JIP koHTpoa | OK, IIK, JIP
Ll
Paznen 1. Kierka — A3 VI, V5, V8,
CTPYKTYpHO- 32,33, 34, 35
(pyHxuuoHaAIBLHASA
¢IHHHIIA }KHBOT'O OK 01, OK 02, OK 04,
JIP 23, JIP 30
Tema 1.1. buonorus @0 VI1,V5, V8, 31, 32, 34, 35
kak Hayka. OOmas CP Nel OK 01, OK 02,
XapaKTepUCTHKA IIposepxa mabauy JIP 23, JIP 30
KU3ZHU
Tema 1.2. on Vi1, V5, V8,
CtpyKTypHO- JIP Nel 31, 32, 33, 34, 35
(byHKIMOHATbHAS 113 Nel OK 01, OK 02,
OpraHu3alus KJIETOK CP No2 OK 04,
IIposepra JIP 23, JIP 30
MEHMANbHOU Kapmul
Tema 1.3. D0 Vi1, V5, V8,
CrpyKTypHO- 113 No2 31, 32, 33, 34, 35
(GyHKIIMOHATILHBIC CP Ne3 OK 01, OK 02,
(hakTopsI IIposepxa enoccapus | JIP 23, JIP 30
HACJIEJICTBEHHOCTHU
Tema 1.4. OOwmen @0 Vi1, V5, V8,
BEIIECTB u CP N4 31, 32, 33, 34, 35
MpeBpalieHue IIposepka mabauyvr | OK 02,
SHEPIUH B KJICTKC JIP 23, JIP 30




Tema 1.5. oJl Vi1, V5 VS8,
JKH3HEeHHBINH UK CP Neo5 31, 32, 33, 34, 35
KJIETKU. Muto3. Meiio3 IIposepra nenmol OK 02, OK 04,
BpemMenuU JIP 23, JIP 30
Pa3znen 2. Ctpoenne 13 V1, V2, V5 V8
U QyHKIHH 31,32 33 34,35
OpraHu3mMa OK 01, OK 02, OK 04,
JIP 23, JIP 30

Tema 2.1. Crpoenue o/l Vi1,V2, V5, V8
opraHusma CP No6 31, 32 33, 34, 35

IIposepka OK 02, OK 04,

MenmanvHotl kapmbl | JIP 23, JIP 30
Tema 2.2. ®opwmsl @0 Vi1,V2, V5, V8§
Pa3MHOXKEHHUS 31,32 33,34, 35
OpraHU3MOB CP Ne7 OK 02,

IIposepka mabauyvr | JIP 23, JIP 30
Tema 2.3. OHTOreHes T Vi,V2, V5, V8§
pacTeHuM, JKUBOTHBIX 31, 32 33, 34, 35
U 4eJI0BEKa CP No§ OK 02, OK 04,

IIposepka  nenmuwt | JIP 23, JIP 30

8pemeH,

JHCUSHEHHBIX YUKTIO8

pacmenuii no

omoenam
Tema 2.4. D0 VI, V2, V5 V8
3aKOHOMEPHOCTH 31,32 33,34, 35
HACJIEOBAHUS T OK 01, OK 02,

113 Ne3 OK 04,

CP Ne9 JIP 23, JIP 30

IIposepka 2noccapus
Tema 2.5. T Vi,V2, V5 V8
CuemieHHoe 113 No4 31,32 33,34, 35
HacCJIEIOBaHUE CP Nel0 OK 01, OK 02,
MIPU3HAKOB Ilposepka enoccapus | JIP 23, JIP 30




Tewma 2.6. T V1, V2, V5, V8
3aKOHOMEPHOCTH 113 Ne5 31, 32 33, 34, 35
M3MEHYUBOCTHU OK 01, OK 02,
OK 04,
JIP 23, JIP 30
Paznen 3. Teopus I3 V3, 31,
IBOJIIOLUHA OK 02, OK 04,
JIP 23, JIP 30
Tema 3.1. Hcropus D0 V3, 31,
SBOJIOLMOHHOTO YEHHUS. CP Nell OK 02, OK 04,
MuKposBoITHOLHS IIposepka VIP 23, JIP 30
enoccapus,  JieHmMul
epemenu
Tema 3.2. on V3, 31,
MakposBotronus. CP Nel2 OK 02, OK 04,
BosHukHosenue n  [lposepka nenmut JIP 23, JIP 30
pa3BUTHE KU3HU Ha3emiIe spenenu
Tema 3.3. @0 V3, 31,
[Ipoucxoxnenue CP Nel3 OK 02, OK 04,
JelioBeKa —  lposepka neumor JIP 23, JIP 30
AHTPOIIOTEHE3 spemenu
Pasnen 4. Dxonorust /13 Vi1, V3, 31,
OK 01, OK 02, OK 04,
OK 07, 1IK 2.3,
JIP 9, JIP 23, JIP 30
Tema 4.1. T Vi, V3, 31,
DKkojoruveckue GakTopsl OK 01,0K 02,
" CPEeIbLKU3HA OK 07,
JIP 23, JIP 30
Tema 4.2. 113 Ne6 Vi1, V3, 31,
[Momynsust,coodmecTBa, | CP Nel4 OK 01, OK 02,
IKOCUCTEMBI Ilposepka  cxem OK 07,
Kpy2osopoma JIP 23, JIP 30
seuecms
Tema 4.3. Buocdepa - onT Vi, V3, V4, 31, OK 01, OK
riaodanpHas 02,
DKOJIOTHYCCKAs OK 07,
cucTeMa JIP 23, JIP 30




Tema 4.4. Buusaue T Vi, V3, V4, 31, OK 01, OK
aHTPOIIOT€HHBIX 113 Ne7 02,
(dhakTopoBHAOHOChHEPY OK 04,
OK 07, IIK 2.3,
JIP 23, JIP 30
Tema 4.5. Biusguue on V2, V3, V4, 31,
COLIHAJILHO- JIP Ne2 OK 02, OK 04,
IKOJIOTHUECKUX (PaKTOPOB OK 07,
HA3JI0OPOBBE YEITOBEKA IIK 2.3,
JIP 9, JIP 23,
JIP 30
Pasznen 5. Buosoruss VI3 V3, 32,
JKM3HHU OK 01, OK 02, OK 04,
TIK 2.3,
VIP 23, JIP 30
Tema 5.1. 113 Ne8 CP Nel5 V3, 32,
Bbuorexnonoruu B OK 01, OK 02,
KW3HU KaXXI0TO OK 04,
IIK 2.3,
JIP 23, JIP 30
Tema 5.2. 113 Ne9 CP Nel6 V3, 32,
brorexHonornun B OK 01, OK 02,
IIPOMBIIIJICHHOCTH OK 04,
TIK 2.3,

JIP 23, JIP 30




4. 3BATAHMS J1JIs1 OHEHKH OCBOEHUA YYEBHOU JUCHUILIAHBI
4.1. Texymmii KOHTPOJIb

Texkymmii KOHTPOJIb IPOBOJMTCS HAa IUIAHOBBIX 3aHATUSX U B XOJE IPOBEPKH
CaMOCTOSITENILHBIX paboT. [NTaBHAs 1eTh TEKYIIEro KOHTPOJS - ONEepaTHBHAs OIICHKAa PabOoThI
npernogaBatenss M o0y4aeMblX, a TaKkKe HX HWHIUBHIYaIbHBIX OCOOeHHOCTEH. DyHKIHMK
TEKYIIEro KOHTPOJISA: COACUCTBYeT OoJiee ONEPaTHBHOMY BBIABICHHIO OTCTAIOIIUAX JUIS
HAJUICXKAIIETO pPearupoBaHUs; ONTHMHU3UPYET HWHIMBHIYAIbHBIC 3aHSATHUS, PalUOHAIU3UPYET
paboTy ¢ MPOrpaMMHBIM MaTEPHATIOM.

®opMBbI TEKYIEr0 KOHTPOJIsI

3amaHusi, HampaBlI€HHbIE Ha CHCTEMAaTH3alMi0 U O00OOIIEHHE TEOPETHYECKOM
nH(poOpMauu:

- 3aIoJIHEHNE TAOJIMNIL;

- pa3paboTKa JCHThI BPEMEHHU;

- pa3paboTKa MEHTAJILHOHN KapThI,

- pa3paloTKa Iriioccapus;

- COCTaBJICHUE CXEM KPYTOBOPOTA BEILECTB;

- COCTaBJICHUE )KU3HEHHBIX [IUKJIOB PACTCHHIA IO OTICIIaM.

3ajaHusi, HaMpaBJICHHbIC HAa HOPMHUPOBAHKUE HIIH TIPOBEPKY 3HAHHIA:

- (pOHTABHBII OIPOC;

- OIICHMBAaeMasi JJUCKYCCHS;

- 00CyXIIeHHE 10 BOTIPOCaM JICKITUH;

TECTUPOBAHUE,

- YCTHBIE COOOIIECHUS C TIPE3CHTAIINCH.

3ajaHus, HaNpaBJICHHBIC HA (POPMHUPOBAHKE MPAKTUYCCKUX YMCHUN M HABBIKOB:

- nabopaTtopHas paborta;

- NMPAKTUYECKOE 3aHATHE (PEUICHUE 3a]ay; MPaKTHKO-OPUCHTUPOBAHHBIC PacYCTHBIC
3aJJaHMs;, KeHC Ha aHaT3 HH(pOpMaIum).



4.1.1. 3apnanusi, HaNpaBJIeHHbIe HA CHCTEMATH3AIUI0 U 00001IeHIEe TeOpPeTHYeCKOil
uHopmanuun

4.1.1.1. 3anoiHeHHe TA0IUII

Paznen 1 Kierka — cTpYKTYPHO-QVHKIMOHANLHAS eIMHUIIA sKHBOLO

Tema 1.1. Buosnorus kak Hayka. O01iasi XapaKTepuCTHKA JKU3HU
Pe3yabTaT 00y4eHus no reme: OnuceiBaTh METOABI UCCIEIOBAHUS HA MOJIEKYJISIPHOM U
KJIETOYHOM YPOBHE.

1. 3amosiHeHne Ta0aMIBI € ONMCAHHMEM MeETOJ0B MHKPOCKONHPOBAHUSI € MX
AOCTOMHCTBAMH M HEJOCTATKAMM.

@opMyIHMpOBKa 3aJaHusl: 3anoiHuTe Tabauy « OCHOBHbIE MUKPOCKOITMYECKUE METOIbI
HCCIEAOBAHUAY», JAaB KPATKyH0 XapaKTepUCTUKY METOLOB, YKAKHUTE HMX JOCTOMHCTBA U
HE/I0CTATKH, HUCIIOIb3Ys MaTepuall JIEKIUH, yaeOHUKa, MHbIE HCTOYHUKHA HHPOPMALIUH.

Tabmuna - OCHOBHBIE MUKPOCKOTTMYECKHE METOIbI CCIICTIOBAHMS

Kparkas HocronncrBa merona | Henmocratku merona
Hassanue merona
XapaKTEePUCTHKA (+) )
CaertnonosnbHast
MHUKPOCKOIIHS
TemHonoONIBHAA
MUKPOCKOIIHS

KonTtposimpyembie komnerenuuu: OK 02

2. 3anoyiHeHue Tadaunbl «Bri1ag yueHbIX B pa3BUTHE OHOJTOTHIY.

@opMyJIMPOBKA 3aJaHMA: 3aMI0JHUTE Ta0nuily «Bkiaa y4eHbIX B pa3BUTHE OUOIOTHNY,
yKa3aB YYEHOIro, BpeMEHHO! MepHo/] padOThl HaJl OTKPHITHEM U JalTe KPATKYIO XapaKTEPUCTHKY
OTKPBITHS, UCTIONIB3YSl MaTepual JeKIui, ydeOHUKa, NHbIe HCTOYHUKU HHPOPMAIIHH.

Tabnuna — Bkiaj ydeHbIX B pa3BUTHE OMOJIOTUU

NAS: 15171 Bpemennoii nepuon Kpatkas xapakTepucTuka paboThl y4eHOTO

Kontpoaupyemsbie komnerenuuu: OK 02

3. 3amoJiHeHWe CpPaBHHUTEJBHONH Ta0JAWMUBI CXOACTBA W Pa3jJHYUi KUBOTO M
HEKMBOTIO.

®opmyupoBka 3agaHus: 3anoigHuTe Tabuuny «CpaBHUTENbHAs XapaKTEPUCTUKA
O0BEKTOB KMBOH M HEXHBOW NPUPOABD», HCIONb3Yys MaTepual JEeKUUH, ydeOHUKa, HHbIE
HCTOYHUKU UHPOpMAIUH.

Tabnuna - CpaBHUTENIbHAS XapaKTEPUCTHKA 0ObEKTOB KUBOM U HEKUBOM MPUPOJIBL.

Kpurepnn cpaBHeHus OO0bexThl HEXXUBOU MPUPOAbl | OOBEKTHI )KUBOM MPUPOIBI
Knerounoe crpoenue
Hannune SHEPTUU st
CyILIECTBOBaHUS
Ob6men  BemiecTB  (THUTaHHUE,




JAbIXaHUEC U BBII[GJIGHI/IG)

Poct

PasButue

PaznpaxumocTtb

Ilepensuxenue

Kontposupyemsbie komnerennuu: OK 02

Tema 1.4. O0MeH BelllecTB U NpeBpallleHHe YHEPTUH B KJIeTKe
Pe3yabTaT 00y4eHus mo teme: ONuChIBaTh OCHOBHBIC SHEPTETHYECKHUE U TTACTUICCKUE
MPOIECCHI KICTKH.

3anoJiHeHHe CPABHUTEIbHOM TA0IHIbI XAPAKTEPUCTUK TUIIOB 00MeHAa BellecTB

@opMyJIMPOBKA 3ajJlaHUsl: 3aII0JHUTE CpPaBHUTENbHYIO TaOnuiy «OOMEH BELIECTB U
MMpEeBpalICHUC SHEPIruU B KIICTKE), YKa3aB 3Tallbl, MCCTO U YCJIOBUA IIPOTCKAHHUA, YIACTBYIOIIUC
BEIIECTBA, CYyTh MPOTEKAIOIIUX MIPOLIECCOB U PE3YJIbTAT, UCIOIB3YS MaTepHall JICKIH, yueOHHKa,
NHBIC HCTOYHUKU I/IH(I)OpMaIII/II/I.

CpaBuutenbHas Tabnuma - OOMEH BEmIECTB W MPEBPANICHHE JHEPTHH B KIIETKE
(buocunTes 6enka, DOTOCHHTE3, DHEPTETUUECKHI OOMEH )

Cytp
Mecro VYuactByroum y
YcnoBus MPOTEKAOL
[Tpoueccol Dtamnbl | NPOTEKaHU e Pesynprar
MIPOTEKAHUS ux
o BEILIECTBA
IIPOLIECCOB
buocunTes
Oenka
®doTocuHTE3
DHepreTuuecK
uit oOMeH

KonTtposmpyembie komnerenuuu: OK 02

Pasznen 2. Crpoenvie u GvHKINY OPraHu3Ma

Tema 2.2. ®opMbl pa3MHOKEeHHSI OPTAHU3MOB
Pe3yabTaT 00ydyenusi mo teme: XapakTepu30BaTh CIIOCOOBI pa3MHOKECHHS.

3anosHeHne Ta0MMIBI € KPaTKOH XapaKTepHUCTHKOM M mnpuMepamMu ¢opm
Pa3MHOKeHHs OPraHU3MOB

®opmyIupoBKa 3aJaHWsA: 3anojgHUTE TaOmuIy «OCHOBHBIE THUIIBI Pa3MHOXKEHU»,
YKa3aB CYIIECTBEHHbIC NMPHU3HAKU IPOIECCOB PA3MHOXKEHHWsS, MPUBEAUTE NPUMEPHI OPraHU3MOB,
Pa3sMHOXKAIOIUXCA 3TUM ITyTeM, HCIOJIb3Yysl MaTepuaj JeKIHi, yuyeOHUKa, WHble MUCTOUYHUKU
nH(pOpMaLNH.

Tabmmia - OCHOBHBIC TUTIBI PA3MHOKEHUS

Tun pa3MHOXKEHUS
Oecriosoe IOJIOBOE

[Ipu3naku

KonmuectBo ocobeit 1 pa3MHOKEHHS

Kakoil Tum KJIETOK NPUHUMAET Yy4acTHE B
Pa3MHOKEHHUH

N3 KaKuX KIETOK MOSBISETCA HOBBIA OPTraHU3M




buonorndeckass OCHOBa  pa3MHOXKEHHUS  (3a
UCKJTFOUECHHEM BBICIIUX PACTCHHIA)

CKopocCThb yBEIMYEHUS YUCICHHOCTH 0co0ei

I'eneTnueckue 0COOEHHOCTH IIOTOMCTBA

HquHHa MOABJICHUSA  HOBBIX IIPU3HAKOB Yy
IIOTOMCTBaA

[TpucniocoOuTeNnbHbBIE ~ BO3MOYKHOCTH ~ HOBBIX
OpraHu3MOB

3HavyeHHE Pa3MHOKEHUS

CniocoObI pa3MHOKEHUS

IIpumepsl OpraHu3MoOB, KOTOPBIM CBOWCTBEH
JIAHHBIN TUII Pa3MHOKEHUS

Kontposupyemsbie komnerennuu: OK 02

Kpurepun onenuBanus:

«5» - Tabnu1a BHINOJIHEHA B IOJTHOM 00BEME;

«4» - B X0Jle 3alOJIHEHUS TaOJIULIbI MaTepuall OTPaXXe€H HE MOJHOCThIO, UMEIOTCS
HE3HAYUTEJIbHbIe HETOUHOCTH, HEJ0UETHI;

«3» - B X0JIe 3alOJIHEHUS TaOJIMLIBI MaTepual OTPaXXeH HE MOJHOCThIO, UMEIOTCS
3HAYUTENbHbIE HETOYHOCTH, HEJIOUETHI;

«2y - Tabnumua orpaxaet menee 50% maTepuana UM HE BHITIOJTHEHA.




4.1.1.2. Pa3paboTKa JIeHTbl BpeMeHH!

Pa3g!e.11 1. Knerka — CprKT!pHO-g}yHK!!I/IOHaJIBHaﬂ CANHUIIA )KUBOI'O

Tema 1.5. /Ku3zHeHHBIH UK KJIeTKH. Muto3. Meiio3
Pe3yabTaT 00y4eHusi Mo TemMe: XapaKTepru30BaTh )KU3HECHHBIN IUKIT KIICTKH.

Pa3pa0oTka jJ1eHTbI BpeMeHH ’KU3HEHHOT 0 IIUKJIA KJIeTKH

®opMyJIMPpOBKA 3aJaHUsl: CO3JAHTE JIEHTY BPEMEHM, OTPAXKAIOIIYI IIPOLECCHI,
MpoucxoJsmme B KieTke. Ha3BaHusi mpoleccoB JOMKHBI  ObITh  pPAcHoOJIOKEHBI B
COOTBETCTBYIOILIEH JKU3HEHHOMY LMKIY KIETKH IOCJIEI0BAaTEIbHOCTH, OCHAIIEHbl KpPaTKUM
ONMCaHUEM, IPUIIOKEHBI NIUTFOCTPALIIH.

3ajaHue BBIMOJIHSICTCS B MalbIX rpymmnax (3-4 yenoBeka).

Kountposupyemsbie komnerennuu: OK 02, OK 04

Paznien 2. Ctpoenvie u GyHKIINYM OPraHu3Ma

Tema 2.3. OHTOreHe3 pacTeHMil, ’)KUBOTHBIX H YeJIOBeKa
PesyabraT 00yuenust no teme: OnuchiBaTh CTaJUN OHTOT€HE3a PACTEHUM, )KUBOTHBIX U
YeJI0BEKA.

Pa3paboTka JieHTHI BpeMeHM C XapaKTEePUCTHKON 3TAalOB OHTOreHe3a OTAeJbHOM
rPyNIbI AKUBOTHBIX WM YeJI0BeKa.

®opMyJIMPOBKA 3aJaHUs: CO3/IalTE JIEHTY BPEMEHH, OTPAXKAIOILYIO ATAlbl OHTOTE€HE3a
OTJIEJIbHOM TI'PYIIIBI JKUBOTHBIX MJIM YEJIOBEKA C KPAaTKOW Xapakrepuctukou. HaszBanus cranuii
JIOJKHBI OBITh PACHOJIOXKEHbI B XPOHOJOIMUECKOM IMOPAIKE, OCHALIEHbI KPATKUM ONHMCAHUEM
OCHOBHBIX U3MEHEHU, IPUII0KEHBI UILIFOCTPALIUH.

3aj1aHKe BBIMOJIHACTCS B MaNbIX Ipynmnax (3-4 yenoBeka).

Kontposmpyembie komnerenuuu: OK 02, OK 04

Paznen 3. Teopusi 3BoJI0LNYT
Tema 3.1. UcTopusi 3BOJIONHOHHOTO y4eHUsi. MUKPOIBOJIOIHUS

PesyabraT 00yueHusi mo teme: XapakTepu30BaTh MPEANOCHUIKM M JABIKYIIWE CHIIbI
BO3HUKHOBEHUSI MHOI000pa3us BUIOB.

Pa3pa0oTka jJ1eHTbI BpeMeHH! Pa3BUTHS IBOJIIOLHOHHOI0 YUYEeHHU S

@®opmMyJIMpPOBKA 3aJaHMSA: CO3JANTE JICHTY BPEMEHH, OTPAKAIOIIYIO JTalbl Pa3BUTHUSA
NpECTaBIeHUH OO0 SBOJIIOLMU JKUBBIX OpraHu3MoB. Ha3BaHus »3TamoB JOJKHBI OBITH
PacrosoKeHbl B XpOHOJIOTHYECKOM TMOPSIJIKE, YKa3aHbl (PaMUIIUN YUEHBIX ¢ KPaTKUM ONHCAaHUEM
UX BKJIaJla B Pa3BUTHE DBOJIIOLIMOHHBIX IIPEICTABICHUN.

3ajaHue BBIMOIHICTCS B MalbIX rpymmnax (3-4 yenoseka).

Kontposmpyembie komnerenuuu: OK 02, OK 04

Tema 3.2. MakpossoJironusi. Bo3HukHOBeHHe M pa3BUTHE KU3HHU Ha 3eMue
PesynbraT 00y4eHusi mo teme: XapakTepHU30BaTh MPEANOCHUIKM M ABMKYIIME CHIIBI
BO3HUKHOBEHHUSI MHOTOOOpa3us BUJIOB.

Pa3pa6oTka J1eHTbl BpeMeHH BO3HMKHOBEHUS M Pa3BUTHS KM3HHM Ha 3eMuie

@opMy/IHMPOBKa 3a/IaHUSA: CO3/aliTe JICHTY BPEMEHH, OTPAXKAIOLIYIO0 STarbl Pa3BUTHUS
Xu3HHU Ha 3emiie. Ha3BaHMs 3TanoB TOJHKHBI OBITH PACIIOIOKEHBI B XPOHOJIOTHYECKOM TTOPSIIIKE,
OCHAIIIEHbl KPATKUM ONHMCAaHHEM OCHOBHBIX U3MEHEHUH, MPUIIOKEHBI HILUTIOCTPALIUH.

3ajiaHue BBIMOIHSIETCS B MalbIX rpymmnax (3-4 yenoseka).



Kontpoaupyemsbie komnerenuuu: OK 02, OK 04

Tema 3.3. [Ipoucxoxkienne yeJ0BeKa — AaHTPOINOreHe3
PesyabraT 00y4yeHusi mo teme: XapakTepu30BaTh IMPEANOCBUIKA U JABMKYIIUE CHIIBI
BO3HUKHOBEHUSI MHOI000pa3us BUIOB.

Pa3pa60TKa JICHTBI BPDEMEHU MMPOUCXO0KACHUA Y€JI0BEKA

DopmyMpOBKa

3aJJaHUA:

co3jaiTe

JEHTY BpEMEHH,

OTPaXKAIOUIYI  JTallbl

aHTponioreHe3a. Ha3zBaHus 3TanoB JTOJDKHBI OBITH PACHOJIOKEHBI B XPOHOJIOTHUECKOM TOPSIKE,
OCHALIEHbl KPAaTKUM OIKMCAHUEM OCHOBHBIX M3MEHEHHUH (KOrja W rie >KWIU MPEAKH YelIOBEKa,
MIPOrPECCUBHBIEC YEPThI, OPYAUS TPYIa), IPUIOKEHbI KAPTUHKHU MPEIKOB YeIOBEKa.

3ajaHue BBIMOJIHSICTCS B MalbIX rpymmnax (3-4 yenoBeka).

Kountposupyemsbie komnerennuu: OK 02, OK 04

[Tpu pa3paboTke peKOMEHAYeTCs UCIOIb30BaTh OHJIAMH-CEPBUCHI:

TimeRime.com
Timetoast.com

HJIN ApYTUe CCPBUCHI AJId CO3AaHUs JICHT BPEMCHU.

Kpurepum onenuBanus:

«5» - 6 6aiI0B;

«4» - 4-5 6annos;

«3» - 3 Gamna.

2 6ania 1 6ann 0 6as110B
HNudopmaruBHocTh, | DTansl pa3BuTus | DTarbl pasButus | Ha nente Bpemenu
WLJTIOCTPAIIAHA (Iporteccon) (porteccon) yKa3aHbl TOJILKO
rPaMOTHO OIHCaHbl U | TPAMOTHO ONMCAHbI U | HA3BaHUS 3TarnoB
IIPOUJUIIOCTPUPOBAHBI | IPOUJUIFOCTPUPOBAHBI | PA3BUTHS
u coJiepkar (mporteccoB) u  HE
JIOTIOTHUTEIIBHY O IIPOUJUTIOCTPUPOBAHBI
MH(pOpMaLIHIO o
TeEME
XpoHousiorusi 3Tan0B | XpOHOJIOTUs AITanoB | XpOHOJOTHs 3TaroB | XpOHOJIOTHSL  TAIloOB
Pa3sBHUTHA pa3BUTHSA pa3BUTHSA pa3BUTHSA
(mpoueccon) (porteccon) He | (TIpoIIeccoB) He | (Tpo1ieccoB)
HapylIcHa, HapylIcHa, HO | HapyIlIeHa
IpUBE/IEHA B IOJIHOM | IPUBEACHa  HE B
o0Beme MIOJTHOM 00beMe
Jlexcuko- Jlenta Bpemenu He | Jlenra Bpemenu He | JIenTa BPEMEHHU
rpaMMaTuyecKoe | COJACPKUT OIIMOOK U | COIEPKUT rpyObIX | COIEPKUT TaK MHOTO
opopmiieHue OIIeYaTOK rpaMMaTHYECKHX rpyOBIX
oImunooK WIH | TPAMMAaTHYECKUX
OleYaToK,  KOTOpbIE | OIIMOOK U ONEYaToK,
OBl OTBJIEKAJM | YTO €€ COAEpP)KAHUE
BHUMAaHUE YWUTATElNs | TPYJIHO
OT COJIEPIKAHUS BOCIIPUHHUMAETCS



https://www.mindmeister.com/
https://app.mindmup.com/

4.1.1.3. Pa3paboTKka MEHTAJILHON KapPThI

Pa3g!e.11 1. Knerka — CprKT!pHO-g}yHK!!I/IOHaJIBHaﬂ CANHUIIA )KUBOI'O

Tema 1.2. CTpyKTYpHO-PYHKIMOHAIbHASI OPraHU3aANMsI KJIETOK
Pe3yabTaT 00yuenuss mo teme: Pa3nmuyarh CyliecTBEHHBIC MPU3HAKHA CTPOSHUS KIETOK
OpPTraHU3MOB Pa3HBIX 1IAPCTB )KUBOM MPHPO/IBL.

Pa3paboTka MeHTaJIbHOI KapThl MO0 KJIACCH(PUKALMU KJIETOK M MX CTPOEHHMIO Ha
NPO- ¥ YKAPHOTHYECKHX H 110 HApCTBaM

@opMyJIMPOBKA 3alaHUsI: COCTaBbTE MEHTAJIbHBIE KAPTHI MO KiIacCU(PUKAIINHN KIETOK U
UX CTPOCHHMIO Ha NPO- U DYKAPHOTHUECKUX W MO HapcTBam. B kaprte oTpasure 0coOOESHHOCTH
CTPOCHHS KJIETOK Pa3HBIX I[apCTB.

[Tpu BeITOTHEHUN O00YYAIOIIMECS PACTIPEALIIIOTCS Ha MaJIble TPYNIbI (10 2-3 YelloBeKa).

Kontpoaupyemsbie komnerenuuu: OK 02, OK 04

Pa3g!e.11 2. CTQOCHI/IC u Q!HK!!I/II/I opratgusma

Tema 2.1. CTpoenue opranusma
PesyabTraT o00yueHusi mo Teme: ONUCHIBATH CTPOCHWE U B3aMMOCBS3b YacTeH
MHOTOKJIETOYHOT'O OpraHu3Ma.

Pa3paboTka MeHTAJbHOH KApThl TKAHEi, OPraHOB M CHUCTEM OPraHOB 4YeJi0BEKa C
KPaTKOM XapaKTEePUCTUKON UX (PYHKIMH.

®opMy/IHPOBKA 3aJaHUSA: COCTaBbTE MEHTAJIbHbIE KapThl M0 KIacCU(PHUKAILMKU TKaHEH,
OpraHOB M CHCTEM OpIaHOB ueloBeKa. B kapre oTpa3suTe OCOOEHHOCTH CTpOCHHS, (QYyHKUIUI
00bEeKTOB. Bbl Mo)eTe 00beAMHATh OOBEKTHI 10 BBINOJIHAEMON (QYHKUMU WM 110 CHCTEME
OpraHoB.

[Tpu BeIMONHEHNM 00yUarOIIMecs pacipeAesstoTCs Ha Majible TPYIIbI (110 2-3 4eIoBeKa).
3ananue sBisieTcs NpodecCuoHaTbHO-OPUEHTUPOBAHHBIM.

[Tpu pa3paboTke peKOMEH1yeTCsl UCIIOIb30BaTh HUHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.com

HJIn JpyT on HUHCTPYMCHT IJIAA CO3JaHH MCHTAJIbHBIX KapT.
[Ipumep yacT MEHTaJIBbHON KApTHI:

CepaAeuHO-COCYAMCTAR CNCTEMA

HeEAYAOUHO-KMWEYHBIN TPAKT

Kontposmpyembie komnerenuuu: OK 02, OK 04

Kpurepun onenuBanus:
«5» - 9-8 6amnos;

«4y - 7 6aios;

«3» - 6-5 GamoB.

3 basnna 2 dasna 1 6ana
Coaepxanue Nudopmanus Nudopmanus WNudopmanus
npeJcTaBIeHa B | TIPEJCTABIICHA, HO | TIpeacTaBjeHa
MIOJTHOM 00BbeMe UMEIOTCS HETOYHOCTH | YaCTUYHO



https://www.mindmeister.com/
https://app.mindmup.com/

I'padguueckoe MHorocTyneHnyaras MHorocTtyneH4aras [Ipocroit «mayqox»
odopmileHNne KAPTHI | KapTa ¢ 100aBIeHUEM | KapTa
KapTUHOK,3HAKOB.
Hcnonp3oBanne
pasHbIX I1[BETOB Ha
OIpEEIIEHHBIX
BETBSIX.
Jlekcuko- Kapra He comepxxut | Kapra He comepxut Kapta cogepxut tak
rpaMmMaTruyeckKoe | OmMOOK M OTeYaToK | rpyObIxX MHOT0 rpyObIX
odopmiieHue rpaMMaTHYeCKHX rpaMMaTHYeCKHX
OIIHOOK WK | OIIHOOK M OIEYaTOK,
OMEYaToOK, KOTOpbIE | YTO €€ COJep)KaHHe
OBl OTBJICKATIU | TPYAHO
BHUMaHUE YHWTaTeNsl | BOCOPUHUMAETCS

OT COACPKAHUA




4.1.1.4. PazpaboTka rioccapust

Pa3g!e.11 1. Kiaerka — CTQ!KTyQHO-Q!HK!!HOH&J’ILH&H CANHMUIIA KUBOI'O

Tema 1.3. CTpykTYpHO-PYHKIHMOHAIbHBIE (PAKTOPbI HACIEICTBEHHOCTH
Pe3yabTaT 00yueHuss mo teme: Pa3znuyarh CylieCTBEHHbIE MPU3HAKA CTPOCHUS KIIETOK
OpPraHU3MOB Pa3HbIX HAPCTB KUBOU MPUPOIBI.

Pa3pabortka rioccapus.

@opMyJIMPOBKA 3aJlaHMS: COCTaBbTE TIJIOCCAPUM C ONpPENENCHUSAMU IO TeMe
«CTpyKTYypHO-(DyHKIIOHAIBHBIE (PaKTOPBI HACIEACTBEHHOCTHY, HCIIONIB3YS MaTepHUaIbl JICKLIUH,
y4eOHUKH, CIIOBAPH.

IlepeyeHb TEPMUHOB:
Xpomocoma

Hyxkneorun

Hyxiiennosast kuciiora
He3okcupubonykinenHoBas kuciora (JJHK)
Pubonyxnennonas kucinora (PHK)
Makpospruueckast cBsi3b
KomnnemeHnrapHocTh

Pemmmnkanus

Tpanckpunuus

Tpancnsauus

buocunres 6enka

Penapanus

I'eneTnueckuii Ko

Kontpoaupyemsbie komnerenuuu: OK 01, OK 02

Pa3g!e.11 2. CTQOCHI/IC u m!HK!!I/II/I opragusma

Tema 2.4. 3aK0HOMEPHOCTH HACIEOBAHUS
Pe3yabTaT 00ydyeHusi mo teme: ONMHUCHIBATH 3aKOHOMEPHOCTH HACJICICTBEHHOCTH U
M3MEHYUBOCTH.

Pa3pa0ortka riioccapus.
@®opMyJIMPOBKA 3aJaHMSA: COCTaBbTE TIJIOCCAPUM C ONPEINENCHUAMH II0 TEMeE
«3aKOHOMEPHOCTH HaCJIEI0BaHU», UCTIONb3Ysl MaTepUabl JIEKIUH, y4eOHUKH, CJIOBApPH.

IlepeyeHb TEepMHHOB:
AJbTepHATHUBHBIC PU3HAKU
AnnenbHBIC TeHBI
HeanmmensHbIC TEHEBI
JIOMUHAHTHBII IPU3HAK
PenieccuBHBIN pu3HaK
['oMO3UTOTHBIN OpraHu3M
I'eTepo3uroTHBIN OpraHu3M
I'enotun

denoTHm

JurnbpuHoe CKpenrBaHue
Yucrasg nuHUS

['ubpun
HacneacrBeHHOCTB
N3MeHINBOCTH



Kontpoaunpyemsblie komnerenuuu: OK 02

Tema 2.5. Cuermenﬂoe HacJIeI0BaHUE IPU3HAKOB
Pe3y.]'l]:.TaT Oﬁy‘leHHﬂ no teme: ONUCHIBATH 3aKOHOMCPHOCTH HACJICACTBCHHOCTU U
U3MCHYHNBOCTH.

Pa3pabortka riioccapus.
@®opMyJIMPOBKA 3aJaHMSA: COCTaBbTE IJIOCCAPUM C ONPEIECIECHUAMHU 110 TEME
«CuerieHHOe HacaeJ0BaHNUE IPU3HAKOBY, UCIIONb3Ysl MaTepUabl JIEKIUHA, yUeOHUKH, CJIOBApPH.

IlepeyeHb TEPMHUHOB:
HacnencrBeHHOCTB
N3MeHuYnBOCTH

Jlokyc

AlnenbHbIe TEHBI

I'enotun

deHoTUn

XpOMOCOMHBIN HAOOP
CueruieHHOE HaclieJOBaHUE
[Tonnoe cuemnnenue

Henounnoe cuennenue
Kpoccunrosep

HexkpoccoBepHbie raMeTsl
KpoccoBepnbie rameTsl
AyTOCOMBI

I'erepocomsl

['omorameTHbII
I'ereporameTHslii 0JI
HacnenoBanue cuerieHHOE ¢ OJIOM
['eneTnueckas KapTa XpOMOCOMBI

Kontpoaupyemsbie komnerennuu: OK 01, OK 02

Paznen 3. Teopus dBoJionun
Tema 3.1. UcTopus 3BOJIIOHOHHOIO y4eHHs1. MUKPO3BOJIIOL U

Pe3yanaT OﬁyquHﬂ mo Teme: XapaKTepI/ISOBaTb IMPEATIOCBHUIKH W ABUKYIIHUEC CHIIbL
BO3HHUKHOBCHUS MHOFOO6paSI/I$I BHUI0B.

Pa3pa6oTka rioccapusi.

®opMyJIHpOBKA 3alaHUsI: COCTABbTE IIIOCCAPUI C OmpeeeHusME 1o Teme «lcTopus
IBOJIFOLIMOHHOTO yYeHHs. MUKpPOIBOIIOIHS», HCIOIB3Ysl MaTepHajibl JEKIHUH, y4eOHHKH,
CIIOBapH.

IlepeyeHb TEPMUHOB:
OBomronus

@DaKkTOpBI IBOIIOLUH
HaciencTBeHHas N3MEHYNBOCTE
EcrectBennslit oT00p
HckyccTBeHHBIN 0TOOP

Bops0a 3a cymecTBoBanue
[Honmyanms

["'eHooH oMy AU
MukposBomtonus



BunoobpazoBanue
Kontpoaupyemsbie komnerenuuu: OK 02

Kpurtepun ouennBanus:

«5» - copepxaHue TII0Ccapusi COOTBETCTBYET 33JIaHHOM TEME, COJIEPKUT BCE MOHITHUS U
TEPMUHBI;

«» - comepxkaHue TIIOCCapusi COOTBETCTBYET 3a/IaHHOM TeMe, COJIEPKUT He MeHee 75%
MMOHSATHH;

«3» - coneprkaHUe TIIoccapusi COOTBETCTBYET 3a/IaHHOI TeMe, colepkuT He MeHnee 50%
MMOHATHH;

«2» - conep)KaHUE TJIoccapus COOTBETCTBYET 3aJaHHON TeMme, coaepkutr meHee 50%
TTOHSTUI WX HE BBITOJTHEH.



4.1.1.5. CocTaB/ieHHEe cXeM KPYTrOBOPOTA BelleCTB

Paznen 4. Dxoaorus
Tema 4.2. [lonyJisinusi, cO001IECTBA, IKOCHCTEMbI

Pe3ysabTar 00y4enusi mo teme: ONUCHIBaTh CBSI3b MEXKIY OPraHU3MOM MU CpPEIIOM €ro
oOuTaHus. YCTaHABIMBATH CBSI3b CTPYKTYPhI U CBOMCTB SKOCUCTEM.

®opmyaupoBka 3aganusi: ONHUIIUTE KPYTOBOPOT BEIIECTBA H COCTABHTE CXEMY:

1 Bapuant — Yruepog,

2 BapuanT — Kucnopor,

3 BapuaHT — A30T,

4 papuanT — Cepa,

5 Bapuant — ®ocdop.

J1J1s1 BBITIOJTHEHUST pa0OThI UCIIOIB30BATh JICKIIMOHHBIA MaTeprall, PEKOMEH/IOBAaHHBIC
yUEOHUKH.

3aiaHue BBIMIOJIHACTCS B MAJIBIX TPpyMIax (1Mo 2-3 4eJI0BeKa).

KonTtposmpyembie komnerenuuu: OK 01, OK 02, OK 07

Kpurepum onenuBanus:

- IPaBUJILHOCTH BIOOpA KOMIIOHEHTOB KPYyTOBOPOTA;

- IpaBUJIbHASI [1OCJIEJOBATEILHOCTD IPOUCXOSIINX [TPOLIECCOB;
- TBOPUYECKUI MOAX0] K 0popmIIeHH O PabOTHI.



4.1.1.6. CocTaBjieHHE KU3HEHHBIX UKJIOB PACTEHUI 10 0TaEIaM

Pa3g!e.11 2. CTQOGHI/IC u Q!HK!!I/II/I opragusma

Tema 2.3. OHTOreHe3 pacTeHH i, ’KUBOTHBIX U YeJI0BeKa
Pe3yabTaT 00yuyeHusi mo Teme: ONKCHIBATh CTAJMNA OHTOTEHE3a PACTCHUM, )KUBOTHBIX U

YCJIOBCKaA.

®opmy.aupoBka 3aganus: CocTaBbTe )KU3HEHHbIE UKl PACTEHUH 10 OTAEIaM:
1 BapuaHT — MOXOBH/IHBIE,

2 BapUaHT — XBOLLEBU/IHbIE,

3 BapHaHT — MalIOPOTHUKOBHIHBIE,
4 BapUaHT — I0JIOCEMEHHBIE,

S BapHaHT — IOKPHITOCEMEHHBIE.

Ortanel

JKHU3HCHHOI'O IHKJIa OOJIXKHBI

OBITE PacCIioJIOKECHBI

MOAMUCAHBI, TPUIOKEHBI WILTIOCTPALIUU (PUCYHKH).
J111g BBITIOJIHEHUS paOOThI UCIOIB30BaTh JEKIIMOHHBIN MaTepuai, peKOMEHJOBaHHbBIE

Y4eOHHKH.

3a/iaHue BBIMIOJIHACTCS B MAJIBIX TPYMIax (Mo 2-3 4eJI0BeKa).

KonTtposimpyembie komnerenuuu: OK 02, OK 04

Kpurepum onenuBanus:

«5» - 6 6aiIoB;

«4» - 4-5 Gannos;

«3» - 3 daJuia.

IoCICa0BAaTCIbHO H

2 0aJi1a

1 0aan

0 6ayi10B

HNudopmaTuBHOCTD,
WLTIOCTPALuH

Oranel  KM3HEHHOIO
MKJa MOOANMCAHBI H
IIPOUJUIIOCTPUPOBAHBI
u coziepKaT
JIOTIOTHUTEIIBHY O
MH(pOpMaLIHIO
TEME

Io

Otanbl  KU3HEHHOTO
IUKJIa IIOAIUCAHBl U
MIPOUJUTKOCTPUPOBAHBI

Vka3anbl TOJIBKO
Ha3BaHHUS JTaIloOB
JKN3HCHHOI'O IUKJIa "
HE

MIPOMILITIOCTPUPOBAHBI

XpoHoJiorus 3TanoB
KM3HEHHOI'0 IMKJIa

XpOHOJIOTHSL  ATAIlOB
KU3HEHHOTO  IIMKJIA
HE HapyIIeHa,
IpUBEJCHA B MOJHOM
o0Bbeme

XpOHOJIOTHSL  ATAllOB
KU3HEHHOTO  IIMKJIA
HE HapylmeHa, HO
IpUBEJICHA HE B
MIOJTHOM 00BbeMe

XpoHoJorus
AKU3HEHHOTO
HapyIleHa

OTaIlloOB
OHKIa

Jlekcuko-
rpaMMaTH4ecKoe
opopMiieHuE

JKu3HEeHHBI UK HE
COJICPKUT OMIMOOK H
OIIEYaTOK

JKu3HeHHbI MUK HE
COJZIEPIKUT rpyOBIX
rpaMMaTHYECKUX
OIIHNOOK
OIIeYaToK,
OBI OTBJICKAJIN
BHAUMAaHHUE YHUTATENS

WA
KOTOpBIE

OT CO/IePIKaHUs

KuzHeHHbII LUK
COJIEPKUT TaK MHOTO
rpyoObIX
rpaMMaTHYE€CKUX
OIIMOOK U OIeYaToK,
YTO €€ COJepKaHue

TPYZIHO
BOCIIPUHUMAETCS




4.1.2. 3ananus, HanpaBJeHHbIe HA (JOPMHUPOBaHUE U IPOBEPKY 3HAHUIA

4.1.2.1. ®poHTANBHBIH ONPOC

Pa3g!e.11 1. Knerka — CprKT!pHO-g}yHK!!I/IOHaJIBHaﬂ CANHUIIA )KUBOI'O

Tema 1.1. Buosiorusi kak Hayka. O01Aasi XapaKTepUCTHKA KU3HHU
Pe3yabTaT 00yuenus mo teme: OnMuChIBaTh METOIBI UCCIICOBAHUS HA MOJICKYJISIPHOM H
KJICTOYHOM YPOBHE.

IlepeyeHb BONPOCOB K (POHTAIBLHOMY OIIPOCY:

1. Yro u3ydaer OMoI0THS KaK HayKa?

2. Kakue Benukue yyeHble JAPEBHOCTH BHECIM 3aMETHBIH BKJIAaJ B pa3BUTHE
OMOJIOTUYECKHX 3HAHUN?

3. [Touemy COBpeMEHHYIO OMOJIOTHIO CYMTAOT KOMIJIEKCHOW HAYKOM ?

4. Kakue HampaBJICHUs B PA3BUTUN OMOJIOTHH BBl MOYKETE BBIJICIIUTH?

5. Kaxoe omnpeneneHre MOXKHO JaTh MOHATHIO «KU3HB»? B 4eM cOCTOAT OCHOBHBIE
3aTpyAHEHUs MPH POPMYINPOBAHUH JAHHOTO OTPEICICHUS?

6. Kakue cBoiicTBa )KHBOT0O BaM U3BECTHBI?

7. Kakas cTpyKTypa cuuTaeTcs 3J1eMEHTapHOW eIMHUIIEH KUBOTO?

KonTtposimpyembie komnerenuuu: OK 02

Tema 1.3. CTpykTypHO-PyHKIIHOHATbHBIE (PAKTOPHI HACIEACTBEHHOCTH
Pe3yabTaT 00y4yeHuss mo teme: Pa3znuyarh CynieCTBEHHbIE MPU3HAKU CTPOCHUS KIIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOW IPUPOJIBI.

IlepeyeHb BONPOCOB K (POHTATBLHOMY OIIPOCY:

1. Yro Ha3pIBalOT XpOMOCOMHBIM Habopom? Kakue BHJIbI XpOMOCOMHBIX HaOOpPOB Bam
W3BECTHBI?

2. Kakue BeliecTBa Ha3bIBatOTCS HYKJIEMHOBBIMU KUCIIOTaMU?

3. Kakue BUIIbI HYKJICHHOBBIX KHCJIOT OOHAPYKEHBI B KIIETKE?

4. Kakoe ctpoenue nmeet mojuekyia JJTHK?

5. KakoBsl ocHoBHBIE PpyHKIMK JITHK B kitetke?

6. B uem 3akirogaeTcsi MpUHLKI KOMIUIEMEHTapHOCTH?

7. Yto obmiero u kakue pazianuns umerorcs B crpoennu moiaexyn JJHK u PHK?

8. Kakue tunst monekysn PHK Bam n3Bectnbr? KakoBa ux ¢pynkuums?

Kontpoaupyemsbie komnerenuuu: OK 01, OK 02

Tema 1.4. OGMeH BelecTB M NpeBpalieHHe JHEPIUHU B KJIeTKe
PesyabTaT 00yuenust mo teme: OnuchIBaTh OCHOBHBIE SHEPTeTHUECKHE U MIIACTUYECKUE
IIPOLIECCHI KIIETKH.

IlepeueHs BONPOCOB K (POHTAIILHOMY ONPOCY:

1. Yro Ha3pIBatOT roMmeocTazom?

2. Yto Takoe MeTabomu3M? M3 Kakux MpoIeCCOB OH CKIIAIBIBACTCS ?

3. Kak cBsizanbl Mey c000i MIacTUYeCKUid U SHEPreTUYeCKUi OOMEHbI?

4. B Kakux OopraHouiax KJICTKH MPOUCXOANUT NEPBUIHBIN CHHTE3 OPraHMUECKUX
BELIECTB?

5. Kakyto ponb B hoTocuHTE3€ HTpaeT Xaopohusin?

6. [lepeuncimTe OCHOBHBIE pEaKIIMU CBETOBOH (a3bl POTOCHHTESA.

7. Kakue peakiuu uayT B TEMHOBOH (a3e GpoTocunTes3a?

8. Uem peakuuu XeMOCHHTE3a OTIMYAIOTCsA OT QorocuHTe3a? Kakme opraHu3Mbl



SIBJISTFOTCST XEMOCHUHTETHKAMU ?

Kontpoaupyemsbie komnerenuuu: OK 02

Paznen 2. Crpoenvie u GVHKINY OPraHu3mMa

Tema 2.2. ®opMbI pa3MHOKEeHUS OPraHU3MOB
Pe3yabTaT 00yueHHs MO TeMe: XapaKTepH30BaTh CIOCOOBI pa3MHOKEHHS.

ITepedyens BONPocoB K ppOHTAILHOMY ONIPOCY:

1. aifTe onpeneneHue Nporeccy pa3MHOXKEHUS OPraHU3MOB.

2. Kakue (hopMbI pa3MHOKEHHSI OPTraHU3MOB BCTPEUAIOTCS B IPUPOIE?
3. Kakoe pa3MHO)xeHUE Ha3bIBaeTCs OecionbM?

4. Kakue BUJIpI O€CII0NOTr0 pa3MHOXKEHUSI Pa3InyatoT?

5. KakoBo Onosnornueckoe 3HaueHHE OECII0I0r0 Pa3MHOXKEHUS ?

6. B uem npenMymiecTBO MOJIOBOTO pa3MHOXKEHHS TIepe OecronbiM?
7. Kakue criocoObl OJIOBOTO Pa3MHOXKEHUS BaM U3BECTHBI?

8. I'e 1 Kak MPOMCXOIUT PA3BUTHE MOJIOBBIX KIETOK Y KHBOTHBIX?

9. Yro Takoe ormnonoTBopenne? Kakum oHO ObIBacT?

KonTtposmpyembie komnerenuuu: OK 02

Tema 2.4. 3aKOHOMEPHOCTH HACJIETOBAHUS
Pe3yabTaT 00yueHusi mo reme: ONUCHIBaTh 3aKOHOMEPHOCTU HACJIEACTBEHHOCTH U
M3MEHYUBOCTH.

IlepeyeHb BONPOCOB K (POHTANBLHOMY OIIPOCY:

1. Yro uzydaer renetnka’?

2. [Touemy umenno I'. Menzens cuuTaroT OCHOBOIIOJIO)KHUKOM T€HETUKU?

3. Uro Takoe uncTas JIMHUS U THOpUT?

4. Yrto Takoe ansenbHble TeHbl (amienu)?

5. Kakune ocobu Ha3bIBalOTCSI TOMO3UTOTHBIMH, a KAKHE - T€TEPO3UTOTAMHU?

6. Kakue mpu3Haky Ha3bIBAIOTCS JOMUHAHTHBIMHU, a Kakue - perieccuBHbIMU? [IpuBenute
MPUMEPHI JOMHUHAHTHBIX U PEIECCUBHBIX TIPU3HAKOB OPTaHU3MOB.

7. ChopmynupyiiTe mpaBuiio e1nHO0O0pa3usi THOPUAOB repBoro nokoneHus . Menaens.

8. Copmymupyiite npaBmiio paciierieHus [. Menmens.

9. CopmynupyiiTe 3akoH YUCTOTHI TaMeT ['. Menaens.

10. B uem oTnuune IBYX MOHATHIA: (PEHOTHIT M TEHOTHIT?

11. Kakoe ckpeluBaHue Ha3bIBaeTCs TUTHOPUIHBIM?

12. ChopmynupyiiTe 3aKOH HE3aBUCHMOTO HACIIETOBAHHS IIPU3HAKOB.

Kontpoaupyemsbie komnerennuu: OK 02, OK 04

Paznen 3. Teopus dBoJ0NNN
Tema 3.1. UcTopus 3BOJIIOLIMOHHOI0 YYyeHHs1. MUKPOIBOIIOLMS

Pe3y.m,TaT 06yqum{ mo TemMme: XapaKTepI/BOBaTB OpCANOCBUIKA U ABHUXXYIIUC CHUJIbI
BO3HHUKHOBCHUS MHOFOO6paSI/I5I BHUI0B.

Ilepeyenb BonpocoB K GPOHTAIBLHOMY OIIPOCY:

1. KakoBbI CHIIBHBIE U ClTa0bIe CTOPOHBI cUCTeMbI opranudeckoro mupa K. Jlunnes?
2. ChopmynupyiTe OCHOBHBIE TTOJIOKEHHS IBOTIOIIMOHHOHN Teopr XK. b. Jlamapka.
3. Ilepeuncnute NpeAnOCbUIKH BOZHUKHOBEHUS JapBUHU3MA.

4.TlepeuriciuTe OCHOBHbIE MOJOXKEHHS CHHTETHUYECKON TEOPUH IBOJIOLIUH.



Kontpoaupyemsbie komnerenuuu: OK 02, OK 04

Tema 3.3. [Ipoucxoxkienne yeJ0BeKa — AaHTPOINOreHe3
PesyabraT 00yueHusi mo teme: XapakTepuU30BaTh MPEANOCHUIKM U JABMKYILIHUE CUIIbI
BO3HUKHOBEHUSI MHOI000pa3us BUIOB.

IlepeuyeHb BOonpocoB K GPOHTATIBLHOMY ONPOCY:

1. TaifTe onpeneneHre aHTPOIIOJIOTUH.

2. Kakue 3amaum cTosT nepes anTpomnosiorueii? M3 kakux pa3zieiioB COCTOUT Ta HayKa?

3. Kakue nanHbie T0Ka3bIBAIOT POACTBO YEIOBEKA C JKUBOTHBIMU?

4. Ilepeuncnure XapakTepHbIE YEPThI, OTIMYAOIIUE YEIOBEKA OT )KUBOTHBIX.

5. Kakue Guonoruueckuie U couuanbHble (aKTOPbl SBUIUCH IBIKYIIUMHU CHIAMU
aHTpororeHesa’?

6. [lepeunciure u oxapakTepu3ynTe OCHOBHBIE CTAMH YBOJIIOIIMU YETIOBEKA.

7. JlaiiTe ornpeielieHre YEIOBEUECKUM PacaM.

8. Ha kakue pachl moapa3ensoT coBpeMeHHoe dyenoBeuecTBo? [lepeuncnure ocCHOBHBIE
MIPU3HAKH pac.

9. IlpuBenute QaxThl, T0KA3BIBAIOIIUE STUHCTBO YETIOBEUECKHX Pac.

Kontpoaupyemsbie komnerenuuu: OK 02, OK 04

Kpurepun onennBanus:

«5» - OTBET MOJIHBIN, Pa3BEPHYTHIH;

«4» - OTBET JOCTATOYHO IOJIHbIN, HO €CTh HETOYHOCTH;
«3» - OTBEeT KpaTKuil UK ¢ rpyObIMU OLIMOKaMUu;

«2» - OTBET HEBEPHBIN UK OTCYTCTBYET.



4.1.2.2. OuennBaemasi IUCKyCCHS

Pa3g!e.11 1. Knerka — CprKT!pHO-g}yHK!!I/IOHaJIBHaﬂ CANHUIIA )KUBOI'O

Tema 1.2. CTpyKTYpHO-PYHKIMOHAIbHASI OPraHU3aANMsI KJIETOK
Pe3yabTaT 00yueHust mo teme: Pa3nuuaTh CylIeCTBEHHbBIE MPU3HAKH CTPOSHUS KIIETOK
OpPTraHU3MOB Pa3HBIX APCTB )KUBOM MTPHPO/IBI.

IlepeyeHb BONPOCOB K OLIEHMBAEMO¥ IUCKYCCHU:

1. Kakoe 3HaueHe MMEIOT IUTOJOTUYECKUE 3HAHUS B )KU3HU COBPEMEHHOI'0 YesloBeKa?

2. Ilouemy MOXHO YTBEp)KIaTh, YTO XHUMHUYECKHH COCTaB KIETKH SIBISETCS
JI0Ka3aTeIbCTBOM €AMHCTBA KUBOW MPUPOABI U OOIIHOCTH KUBOM U HEXHUBOW MPUPOIBI?

3. Ilouemy ydeHble CUMTAIOT, YTO IPOKAPUOTHI ABJIAIOTCS Hanbosee IPeBHUMHU
OpraHM3MaMH Ha Haulel rniaHere?

4. IToyeMy TpyHO JI€YUTh OO0JI€3HU, BBI3bIBAEMbIE BUPYCAMU?

Kontpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04

Paznen 2. Ctpoenyie M GyHKINM OPraHu3mMa

Tema 2.1. CTpoenue opranuzma
Pesynbrar 00y4eHuss mo Teme: OnuchIBaTb CTPOCHME M B3aWMOCBA3b 4YacTel
MHOTOKJIETOYHOI'O OpraHu3Ma.

IlepeyeHb BONIPOCOB K OLICHNBAEMOM TMCKYCCHU:

1. [Touemy >BOJIOIMOHHOE PAa3BUTHE OPTAaHUYECKOTO MHpA IMOILIO MO MyTH IMOSBICHUS
MHOTOKJIETOYHOCTH?

2. UYro wmerwT O0OmEr0 W YeM OTIWYAITCS MEXIy COO0OH OIHOKIICTOYHEIC,
MHOTOKJIETOYHbIE U KOJIOHUAJIbHBIE OPraHU3Mbl?

3. Kak obecrieunBaeTcsi B OpraHn3Me B3aWMOCBSI3b (PYHKIIMOHUPOBAHUSI BCEX OPTaHOB?
OTBeT NOACHUTE Ha IPUMEPE OPraHU3Ma YeJI0BeKa.

Kontpoaupyemsbie komnerennuu: OK 02, OK 04

Paznen 3. Teopus dBoJionun
Tema 3.2. MakposBo/nionus. Bo3HHKHOBeHHE M pa3BUTHE JKU3HU Ha 3emJie

PesyabTaT 00yueHusi mo teme: XapakTepuU30BaTh MPEANOCHUIKM M JABMKYIIME CHIIBI
BO3HHUKHOBEHHS MHOT000pa3us BUJIOB.

IlepeyeHb BONPOCOB K OLIEHUBAEMOM TUCKYCCHU:

1. OObscHuTe, MOYeMy B MPOLECCE Pa3BUTHS >KU3HM Ha 3eMjie OJHH OPTraHU3MbI
BBEIMHUPAJIH, 2 HOBBIE CHCTEMATHICCKUE TPYIITBI OPTaHU3MOB TIOSIBIISLTUCE.

2. O0bscHUTE, TOYEeMY KOHEI] TPOTEPO30HCKOM APbI HA3BIBAIOT BEKOM MEIY3, XOTS B 3TO
BpeMs Ha 3emiie OOMTaIM HE TOJIBKO KUIIIEYHOIIOJIOCTHBIE JKUBOTHBIEC.

3. Yd4eHble CUHTAIOT, 4TO TepMadpoOaUThl (KHIIEYHOMOJIOCTHBIE, TIIOCKHE M KOJbYaThle
YepBH, HEKOTOPBIC MOJUTFOCKH) SIBJISIFOTCS HaWOoJiee JPEBHUMH >KUBOTHBIMHA OpTaHH3MaMHU.
KakoBo, Ha Bam B3IJIsA/l, 3HAYEHHUE 00O0CTIOJIOCTH U TTI0OYEMY B XOJI€ IBOJIFOIMH CTAJIH TTPEe00IIaaaTh
Pa3aeNbHOMOINBIE BUBL.

4. JIoOKaXHTe POJICTBO OPraHU3MOB PA3HBIX CUCTEMATHICCKUX TPYIIIL.

KonTtposinpyembie komnerenuuu: OK 02, OK 04

Paznen 4. JxoJiorus
Tema 4.3. Buocgepa - riiod6anbHasi IK0J0rnYecKas cucTeMa

Pe3y.m,TaT oﬁyqemm no Tteme: OmUCEIBaTL CBS3b MCXKIAY OPraHu3MOM U CpCI{Oﬁ €ro



oOuTaHus. Y CTaHABIMBATH CBSI3b MEX/Y CTPYKTypaMH OHOC(EpHI.

IlepeyeHb BONIPOCOB K OLIeHHBAEMO TMCKYCCUU:

1. T'mobanpHOe moTemieHue: Mud winm peanbHOocTh? UTO BaM M3BECTHO O JIaHHOM
spieHun? Kakue ¢akTel CyLIECTBOBaHMSI WJIM OTCYTCTBHUS IJIOOQJIBHOTO MOTEIJICHUS Bam
W3BECTHBI?

2. O6pacHuTe, Kakue (HaKTOpbl OTPaHUYMBAIOT PAcIpOCTPaHEHHE KU3HU B aTMocdepe,
mutochepe, ruapocdepe.

3. Kak M0XHO 0XxapakTepr30BaTh HCTOPUUYECKUE U3MEHEHUS POJIH YelloBeKa B Ouocdepe?

4. B 4éM COCTOMT IIEHHOCTHh OXpaHbl OMopazHooOpas3usa? UTo MPUBOAUT K COKPAIICHUIO
Ouosnoruueckoro pasHooOpaszus? Iloyemy nas yeroBeuecTBa Ba)KHO HE JIOMYCTUTH OO€IHEHUs
OoropaszHooOpazus?

5. MOXHO JT1 CUUTATh 3aBEPIICHHBIM Tpoliecc GopMHupoBanus Onochepsi?

Kontpoaupyembie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.5. Biaunsinue coumajbHO-IK0JI0OTHYeCKUX (aKTOPOB HA 310POBbE 4YeJ0OBEKA
Pe3yabTaTr 00y4yeHnuss nmo teme: HTeprnpeTupoBaTh pe3yibTaThl MPOBEACHHOTO
OMOIKOJIOTHYECKOTO IKCIIEPUMEHTA C HCIIOIH30BAaHIEM KOJIMYECTBEHHBIX METOJIOB

IlepedyeHb BONPOCOB K OLIEHMBAEMOM JUCKYCCHM:

1. Kak cka3bIBaeTCsi COCTOSIHUE MPUPOJTHON OKPY>KAIOIIECH CpeJibl Ha 3/I0POBhE YesIOBEeKa?
Kakue HeusBecTHble paHee OOJIE3HM TNOSABWINCH B pe3yjibTare JEHCTBUS TEXHOT€HHBIX
dakTopoB?

2. B mnocnenHee Bpems HaOIroAaeTcss TEHACHLIMS K BCEOOIEH KOMIbIOTEPU3ALMHU:
[IEPCOHANIbHBIE KOMIIBIOTEPHI HCIIOJIB3YIOTCSI Ha padore, B MIKoie, AoMa. OJHAKO OHHU
OIpeJIeIEHHBIM 00pa30M 3arpsi3HAIOT OKPYKAIOLIYI0 Cpely, U 3TO OJHAa U3 Haubojiee Ba)KHBIX
ceifuac skosormyeckux mpoodieM. UTo 3TO 3a 3arpsA3HEHHE U KaK OHO BIIMSAET Ha 3JI0pPOBbE
yesoBeka?

3. MoseT 11 4enoBeK XKUTh B OeciryMHOU cpene? UTo SIBISETCS HICTOYHUKOM ITyMa B
OKpyXarolleM Hac mpocrpaHctee? HaszoBuTe mOCIEACTBUS IIyMOBOTO 3arpsi3HEHUS JUIS
yenoBeka. Kak Mbl MOxkeM OOpOTHCs C ITYMOBBIM 3arpsi3HeHueM?

4. Ham yacTto KaXkeTcsi, UTO C 3arpsS3HEHHEM OKpY’Kalolled cpelabl Mbl CTaJIKUBaeMCs
JIUIIb Ha yJIUIE, U TO3TOMY Ha 3KOJIOTHIO HAalllMX KBapTUp oOpaliaeM Mano BHUMaHud. Kakue xe
OIIACHOCTH IMOJCTEPETAIOT HAC JIOMA, M KaK OHM OTPAXKAIOTCs Ha HauleM 310poBbe? Kak MOXHO
CHU3UTH BIMSIHUE BPEAHBIX IKOJIOIMUECKUX (PaKTOPOB B HALLIUX KBapTUpax?

5. B 1990-e rr. ®unens Kactpo B Ha3ugaHue CBOUM COTpakaHaM OTKazajics OT OJHOM
BpEIHOM NpPHUBBIYKK, 3a 4YTO OBLI HarpaxiaeH Meaanplo BcemupHoO#l —opranuzanuu
3npaBooxpaHeHus. OT yero oH oTkazazucs? UTo Takoe nacCUBHOE KypEHHE U YEM OHO OIacHO?

6. IToueMy pecTHKHO BECTH 3I0POBBIN 00pa3 >KU3HU?

Kountpoanpyembie komnerenuuu: OK 02, OK 04, OK 07

Kpurepun oueHuBanus:

«5» - AKTUBHOE y4acTue B JIMCKYCCHUH. BbICKa3bIBaHHE COOTBETCTBYET 3a/laHHOM TeMe,
XapaKTepu3yeTcs: BBICOKOW HH(POPMATUBHOCTHIO M OPUTHHATIBHOCTHIO, APTYMEHTHI MTOAKPEILICHBI
yOeIuTeNbHBIMU IPUMEPAMH.

«4» - JlocTaTo4HO aKTUBHOE ydacTU€ B JAHUCKyccuu. Jlomyckaercs HE3HAYMTEIbHOE
OTKJIOHEHHE OT TEeMbl JUCKyCCHHM. BbICKa3plBaHHE€ HOCHUT OTYaCTH  TPUBHAJBHBIMH,
MIOBEPXHOCTHBIN xapakTep. He Bce apryMeHThI NOAKPEIIEHBI TPUMEPAMHU.

«3» - IlaccuBHOe ywacTHe B JAMCKYCCHUHU. BbICKa3bIBaHUE XapaKTepHU3yeTcs HU3KOM
MH(POPMATUBHOCTBIO, CTEPEOTUITHOCTHIO, HE OTPAXKACT MOJHOIO MOHUMAHUS TEMBI JUCKYCCHH.
AprymeHTbl cOopMyJIUpPOBaHbl A0CTPaKTHO. [IpuMepbI OTCYTCTBYIOT.

«2» - IlaccuBHOEe ydacTHe B AUCKYyCCHUU. BhICKa3blBaHHE HE COOTBETCTBYET 3aJaHHOU
TeMe, OTCYTCTBYIOT apTyMEHTHI B TTOJIH3Y KaKOW-THO0 TOUKH 3PECHHS.



4.1.2.3. Ob6cy:xkneHne o BONpPoOcaM JeKIHU

Pa3g!e.11 1. Knerka — CprKT!pHO-g}yHK!!I/IOHaJIBHaﬂ CANHUIIA )KUBOI'O

Tema 1.5. /Ku3zHeHHBIH UK KJIeTKH. Muto3. Meiio3
Pe3yabTaT 00y4eHusi Mo TeMe: XapaKTepU30BaTh )KU3HECHHBIN IIUKIT KIICTKH.

IlepeuyeHb BONIPOCOB /1151 00CYKIEHUA:

Kakue n3mMeHeHus B KJIETKE NMPEIIECTBYIOT JIETICHUIO?

OxapakTtepu3yiTe Ga3bl MUTO3a U KPAaTKO PACCKAKUTE, KaK MTPOUCXOIMUT ATOT IIPOIIECC.
B uem 3akirodaeTcss OMOJIOrHYeCcKOe 3HaUYCHUE MUTO3a?

Yem Meii03 oTIUIaeTCs OT MUTO3a?

. B yeM 3akmrouaeTcs OMOJIOrHUECKOE 3HaUeHHE Meiio3a?

Kontpoaupyemsbie komnerenuuu: OK 02, OK 04

ogrwnE

Kpurepum oneHuBanus:

«5» - OTBET MOJIHBIN, PA3BEPHYTHIN;

«4» - OTBET IOCTATOYHO MOJIHBIHI, HO €CTh HETOYHOCTH;
«3» - OTBET KpaTKUM WK C IPyOBbIMU OLLIMOKAMU;

«2» - OTBET HEBEPHBIN U OTCYTCTBYET.



4.1.2.4. TectupoBaHue

Pa3g!e.11 2. CTQOCHI/IB u Q!HK!!I/II/I opranmusma

Tema 2.3. OHTOreHe3 pacTeHH i, ’KUBOTHBIX U YeJI0BeKa
Pe3yabTaT 00yuyeHusi mo Teme: ONKCHIBATh CTAJMNA OHTOTEHE3a PACTCHUM, )KUBOTHBIX U
YeJI0BEKa.

TecroBoe 3aganue
1. Kto BBeJ B OMOJIOTHYECKYIO HAYKY TEPMUH «OHTOTCHE3»?
1) K. b. Jlamapk
2) Y. TapBun
3) O.T. T'ekkeb
4) I'. Menenb

2. Ctagust OTHOCIIOHHOTO 3apO/IbIIIA;
1) ueiipyna

2) Gnacryna

3) ractpyna

4) me3oaepma

3. JIBYXCIIONHBII 3apOBIII:
1) 6nacryna

2) MopyJa

3) Heiipyiaa

4) ractpyna

4. U3 me301epMbl GOPMUPYIOTCS:
1) nerkue

2) reveHb

3) KPOBEHOCHBIE COCY/IbI

4) HepBHas cucTeMa

5. Y M0O3BOHOYHBIX KHUBOTHBIX MPSIMOE PA3BUTHE XaPAKTEPHO IS
1) pbIO, 3eMHOBOIHBIX, PEITUIIAI

2) amuOuii, NTUII, MIEKOITUTAOIINX

3) 3eMHOBOTHBIX, TPECMBIKAFOIITUXCSI

4) nTHII, MIEKOITUTAFOIINX

6. YcraHoBUTE COOTBETCTBHUE MCKAY TUIIaMU HOCT3M6pI/IOHaJ'ILHOFO pa3BUTHA U
KOHKPCTHBIMU OpraHU3MaMU:

[Tpumepsl opraHU3MOB Tumsl pa3BUTHS
1) Sctpeb-nepeneasTHUK A) Ilpsmoe pazButue
2) bensiHka 0OBIKHOBEHHAS b) Henpsimoe pazsutue

3) Bonbias manaa

4) Maickuii )KyK

5) JIpeBecHast KBaKIia
6) ["omy0oii kut

7) O3epHast nsTyInKa
8) ITayk-kpecTOBUK

7. 3akoHYHTE onpeaejacHue. CriusHue MOJIOBBIX KICTOK -

8. 3akoHuHuTeE onpeaejeHue. OHJ'IOI[OTBOpCHHaH SIAIIEKJISTKA -




9. 3akoHuuTe onpeesieHne. PazBuTie cucTeM OpraHoB 3apO/IbIIIA -

9TaJIOHbI OTBETOB:

Ne zamanus 1 2 3 4 5 6

OTBET 3 2 4 3 4 1A, 2B, 3A, 4B, 5B, 6A, 7A, 8b
Ne zamanus 7 8 9

OTBET OILJIOJJOTBOPEHHUE 3UroTa OpraHorcHes

Kontpoaupyemsbie komnerenuuu: OK 02

Tema 2.4. 3aKOHOMEPHOCTH HACJIEIOBAHUS

PesyabTaT 00y4yeHusi mo Teme: OnuChIBaTh 3aKOHOMEPHOCTH HACIIEJICTBEHHOCTH U
M3MEHUMBOCTH. OIpenensaTh BEPOATHOCTb BO3HHUKHOBEHHS HACJICCTBEHHBIX IPU3HAKOB IIPU
Pa3IUYHBIX B3aUMOJICHCTBUSIX T€HOB.

TecToBOE 3aJaHHE
1. K B3aumoecTBUSIM aJUIE€IbHBIX T€HOB HE OTHOCST:
1) snucras, noauMepuio, Moar(UIIUpPYIOIIee IeHCTBHE TeHOB
2) KOOIEepaIMiO0, MHOKECTBECHHBIH aJlJIeTu3M
3) CBepXIOMUHUPOBAHKE, KOMIUIEMECHTAPHOCTh
4) KOAOMHHUPOBAHKE, IPOMEIKYTOYHOE TOMUHUPOBAHHE

2. IlposiBieHWEe Y TETEPO3UTOT IPH3HAKOB, JCTCPMUHUPYEMbBIX JABYMs aJUICISMH
HAO0JII01aeTCS TIPHU:

1) cBepXIOMUHUPOBAHHH

2) smmcrase

3) KOIOMUHUPOBAaHHUU

4) onumepun

3. HacnenoBanue 4eTBepTOil IPYIIIIBI KPOBU OTHOCST K THITY B3aUMO/ICHCTBUSI:
1) xomOMHHUPOBaHKE

2) CBEepXIOMUHHPOBaHHE

3) moJHOE TOMHUHUPOBAHHE

4) IPOMEKYTOYHOE JIOMUHUPOBAHHE

4. HacrienoBaHue IMHHIIMWDIOBONH OKPAaCKM Y KPOJHMKOB KOHTPOJHUPYETCS TPEMsI
amutensivu: A, a u ah. Kakiast 0coOb sIBIISIeTCsl HOCUTENIEM TOJIBKO JBYX M3 HUX. DTO IIPpUMEp:

1) KOMITJIEeMEHTAPHOCTH

2) Koormeparuu

3) MHOYKECTBEHHOTO aJUIeIN3Ma

4) noaumepun

5. lNosiBieHue HOBOOOpPA30BaHWA TMPU COBMECTHOM JICHCTBUU JBYX JOMHHAHTHBIX
HeaJUTeJbHBIX T€HOB, KOTJIa B TOMO3WTOTHOM WJIM B T'€T€PO3UTOTHOM COCTOSHHU Pa3BHUBACTCS
HOBBIH NMPHU3HAK, HAOJIOIACTCS TIPH:

1) KOMITJIEeMEHTAPHOCTH

2) KooTIepaluu

3) MOJHOM JOMUHHPOBAHUHT

4) neficTBUH reHOB-MOIU(PUKATOPOB

6. Eciu oiMH JOMUHAHTHBIN TeH MOABIISET ACHCTBIE APYroro JOMUHAHTHOIO I'eHa, TO -
3TO TPUMED:
1) perieccuBHOTO AMKICTa3a




2) moIMMepHun
3) IOMHHAHTHOTO 3ITUCTa3a
4) MHOKECTBEHHOTI'O aJlIe/In3Ma

9TaJI0HLI OTBETOB:

Ne 3amauns 1 2 3 4

(o]

OTBET 1 3 1 3

Kontpoaupyemsbie komnerenuuu: OK 02

Tema 2.5. Cuermeﬂnoe HacJI€eI0BaAaHUE IIPU3HAKOB

Peay.m,TaT Oﬁy‘—IEHI/Iﬂ nmo Teme: OIHCBEIBAaTh 3aKOHOMECPHOCTH HACJICACTBCHHOCTU U
U3MCHYHNBOCTH. OHpGIIeHHTB BCPOATHOCTL BO3HMKHOBCHHUA HACJICACTBCHHBLIX IMPHU3HAKOB IIPU

CHCIVICHHOM HacCJI€JOBaHUU.

TecToBoe 3agaHue
1. CueruieHHOE HACIIEIOBAHUE -
1) coBMecTHOE HaclieI0BaHKE JIFOOBIX TCHOB

2) COBMECTHOE HACIICJOBAHHUE I'€HOB, JIOKAJIM30BAHHBIX B OJHOU XpPOMOCOME
3) HaclieIOBaHUE T'eHOB, KOHTPOJIUPYIOLIUX CXOTHBIC IPU3HAKA

4) HaCJICJOBAHUEC I'CHOB PA3HBIX XpPOMOCOM

2. Ha kakux o0bekTax npoBojaui uccienoBanus T. Moprau
1) ropox

2) HOYHAsI KpacaBuIla

3) Myxu Jp0o30(hHUIIBI

4) Mblim

3. Kakue npusHaky MOTyT HAaclIe0BAThCS C MIOJIOM YelloBeKa?
1) poct

2) 1BET a3

3) 1abTOHHU3M

4) cocoOHOCTD K (pusuueckoii padbore

4. Yucno T'pyHIl CHCTICHUA B KapUOTHUIIC YCJIIOBCKA
1)1

2) 2

3) 46

4) 23

5. B omeitax T. Moprana mnpu ckpeumBanuud TruOpuanoro camia (AaBb) u

JTUTOMO3HUTOTHOM periecCuBHOM caMKH (aabb) HabmI01a710Ch
1) mosiHOE CrICTUICHHE
2) HETOJIHOE CIICTUICHHE
3) He3aBHCHUMOE HACJICIOBaHHE
4) cB0OOHOE HACIIEIOBAHHUE

6. Kpoccunrosep - 310

1) 00MEH TeHETUYECKUM MaTepuajioM MEKAY Pa3IMYHbIMU XpOMOCOMaMH

2) oOMeH (parMeHTaMH MEKIY ayTOCOMaMH U TOHOCOMaMHU

3) oOMeH (parMeHTaMH MEXKAY XpPOMATHIaMHU OTHOH XPOMOCOMBI

4) 0OMeH UICHTHYHBIMU YYaCTKAMHU HECECTPUHCKHUX XPOMATHJ] OJTHOM Mapbl XpOMOCOM




7. B po1oci1oBHOI Mpu periecCUBHOM X-CILICTNIEHHOM THIIE HAcJIeIOBAaHUS
1) onuH U3 poauTeeii 00s3aTeIbHO OOICH

2) 00JIbHBIE B KAJKIOM IIOKOJICHHH

3) paBHOBEPOSATHO OOJICIOT MY>KUYMHBI U KEHIIHHBI

4) OOJIbHBI KCHIIMHBI 110 JINHUK MaTePH

8. Cuuia cueruieHusi TeHOB B XpOMOCOME

1) He 3aBUCHT OT B3aUMOPACIIOJIOKEHHS TEHOB

2) MpSIMO NPOTIOPIIMOHATIbHA PACCTOSHHIO MKy TeHAMH
3) 3aBHCHUT OT COCTaBa F'CHOB

4) 0OpaTHO IPOIOPIMOHATIBHA PACCTOSHHUIO MEXK/Ty TeHAMHU

9. B kakux ciyyasx MOXET pOJIUTHCS AeBOYKa, Ooseromiast reMopuiIneii?
1) ecnu 310poOBast MaTh TOMO3HMI'OTHA, @ OTEL| OoJieeT reModuneit

2) eciii MaTh T€TEPO3UIOTHA, a OTell 0oJIeeT reModuiInen

3) eciu OTell ¥ TOMO3UTOTHASI MaTh 3I0POBBI

4) eciy MaTh reTEPO3UTOTHA, a OTEIl 37I0POB

10. B kakoM cirydae poIsTCs 3I0pOBBIE NeTH (MaJbUMKH U JIEBOUKH), €CIIH OTel O0JieH

remoduinein?
1) MaTh roMO3HUroTHa 1O peneccuBHOMY npu3Haky (XhXh)
2) MaTh TOMO3UTOTHA 10 JOMHUHAHTHOMY Tipr3HaKy (XHXH)
3) matb rereposurotna (XHXh)
4) B 11000M Ciy4ae poasTcsi 0OJbHbIC ACTH

ITAJTO0HBI OTBETOB:

N
w
S
o1
o
~
oo
©

Ne 3aganus 1

10

OTBET 2 3 3 4 1 4 3 2 2

Kontpoaupyemsbie komnerennuu: OK 01, OK 02

Tema 2.6. 3akoHOMepHOCTH H3MEHYHBOCTH
Pe3ysabTaT 00yuenus no teme: OnuChIBaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U
u3MeH4YMBOCTU. OTpesienaTh TUIl MyTalluM NPy Mepeiaue HacaeICTBEHHbBIX IPU3HAKOB.

TecroBoe 3ananue
1. BeiOepuTe TPH BepHbIX 0TBETa U3 IIECTH.
Uem xapakTepu3yeTcs FeHOMHasi MyTauus?
1) u3smMeHeHneM HyKIeOTHAHOM nocnenoBarensHocT JJTHK
2) yTpaToi 0JJHOI XpOMOCOMBI B AMIUIOMTHOM Habope
3) KpaTHBIM YBEIHUCHUEM YHCIIa XPOMOCOM
4) U3MEHEHHUEM CTPYKTYPbl CHHTE3UPYEMBIX OCIIKOB
5) yABoeHHEM ydacTKa XpOMOCOMBI
6) M3MEHEHNEM YHCIIa XPOMOCOM B KAPHOTHUIIE

2. BoiOepuTe 1Ba BEPHBIX 0TBETA U3 MATH.

MyTanoHHast U3MEHYMBOCTb IE€peaeTcs MO HACIEACTBY, TaK KaK BOSHUKAET B
MHOTOKJIETOYHOM OpTaHH3Me B:

1) muoxkapne

2) sHTEKIIeTKaX

3) mIa3me KpoBH

4) MEKKIICTOYHOM BEIIIECTBE

5) cnepmaro3ounmax




3. BbiOepuTe A1Ba BepHbIX 0TBETA U3 MSATH.

Hopwma peakiuu:

1) u3MeHsieT reHOTUI OpraHu3Ma

2) ompeneseTcs FTeHOTUIIOM OpraHu3Ma

3) BeIeT K MyTaluu

4) U3MEHSET JIOKYChI TCHOB

5) dopmupyet B OHTOTreHE3€e, B 3aBUCMOCTH OT YCIIOBUI CPe/ibl, pa3Hble (DEHOTHIIBI

4. Bce npuBeIéHHBbIe HMKe NMPHU3HAKH, KPOMe JBYX, MOKHO HCIOJIb30BaTh B
KayecTBe IPUMepPa XPOMOCOMHBIX NepecTPoeK.

Omnpenenurte 1Ba NMpPU3HAKA, «BBINAAAIOUINX» M3 OOILIETO CHHCKA, M 3alUIINTE B OTBET
uudpsl, IO KOTOPHIMU OHU YKa3aHBI:

1) [MoBoport y4acTka xpoMocombl Ha 180 rpaycoB OTHOCUTCS K MyTaILUsIM

2) 3aMeHa 0JJHOTO HYKJICOTHIa Ha apyroit B ctpykType JJHK

3) KonnpoBanue y4acTka XpOMOCOMBI

4) YTpata yyacTka XpOMOCOMBI

5) N3MeHeHne KOJIMYecTBa XPOMOCOM, KOTOPOE KPAaTHO rarionHOMY Habopy

5. BoiOGepuTe 1BA BEPHBIX 0TBETA U3 MATH.

W3MEHYMBOCTh, KOTOPAsk HTPACT PEIIAIOIILYO POJIb B SBOJFOIUH:
1) cooTHOCHTEIBbHAS

2) omnpeacnénHast

3) MyTalroHHast

4) sKoyIoTHYeCKast

5) reHoTHIIUECKAS

6. BoiGepuTe 1BA BEPHBIX OTBETA U3 MATH.

K HacieIcTBeHHOM N3MEHYUBOCTH HE OTHOCUTCS M3MEHYNBOCTh:
1) uauBUIYyaTbHAS

2) MyTaIHOHHAs

3) MmoauduKanroHHas

4) xoMOMHATHBHASI

5) onpeneneHHast

7. BbiOepuTe TPU BEPHBIX 0TBETA U3 LIECTH.

MyTanuoHHast ”3MEHYUBOCTh 00YCIIOBJIECHA:

1) cnupanu3anumeit XpoMocoM

2) ciy4yaiiHO# BCTpedeil raMeT MpH OILI0J0TBOPEHUH

3) 3aMeHOI HYKIJICOTHIOB

4) U3MEHEHHUEM YHCITa XPOMOCOM

5) HE3aBUCHMBIM PACX0XKICHUEM FOMOJIOTHYHBIX XPOMOCOM B Mei03e
6) BcTaBKOW HYKJICOTHJIOB

YcTaHOBUTE COOTBETCTBHE MEKIY XaPAKTEPUCTHKON MyTALlUM U € BUIOM:

XapakTepucTUKa MyTalluu Bun myranmu

1) u3MeHeHue mocneI0BaTeIbHOCTH HyKJIeoTHI0B B Mojiekyse JIHK  A) rennas

2) U3MEHEHHUE CTPOCHHSI XPOMOCOM b) xpomocomHas
3) U3MEHEeHHE YKca XpOMOCOM B SIAPE B) renomnas

4) MOJUTUTON NS
5) U3MeHeHne OCIIeI0BATEbHOCTH PACTIONIOKEHHS TCHOB

9. YcraHoBHTEe COOTBETCTBME MEMkKAY XapAKTePHUCTHKAMM H3MEHYHMBOCTH U eé



BHIaAMU.

XapaKkTepUCTUKU U3MEHYUBOCTH

1) uzmensiet peHOTHII B Ipeieax HOPMbI PEaKIIUH

2) nepenaéTcs o HaCACICTBY
3) 3aTparuBaeT reHbl, XpOMOCOMBI
4) BBI3BIBACT OJIMHAKOBBIC U3MEHECHHUS Y BCEX 0cO0eH BHIa

5) BBI3BIBACT HHAVBUAYAJIbHBIC U3MCHCHUSA

6) aganTHBHA K YCIOBHUSM CPEIbI

9TaJI0HLI OTBETOB:

Bunasl nsmMeHUnBOCTH

A) MmyTaroHHas
b) MmomudukannonHas

Ne zamanus 1 2 3 4 5 6 7 8

OTBET 2,3,6| 2,5 2,5 2,5 3,5 3,5 [3,4,6| 1A,25b, 3B, 4B, 5b
Ne 3amanus 9

OTBET 1B, 2A, 3A, 4B, 5A, 6b

KonTtposmpyembie komnerenuuu: OK 01, OK 02

Pazjnen 4. DxoJiorus
Tema 4.1. DkoJioruueckue paKTOPbI U CPeAbl SKU3HU

PeayanaT Oﬁy'—leﬂl/lﬂ nmo TeMme: ONUCHIBATh CBA3b MCXKAY OpTraHHu3MOM H CpCI[Oﬁ €ro

oOuTanus.

TecToBOE 3a7aHHKE

1. Hayka, u3y4aromasi CBS31 OpraHU3MOB C OKpY Karollei cpenoit

1) 300morus
2) boraHMKa
3) anatoMus
4) 3KOJOTHSI

2. ®akTOophl HEXXHUBOH MPHUPOIBI, BO3IEHCTBYIONIME HA OPTaHU3M

1) abuoTuueckue
2) GuoTHYECKHE

3) aHTPOIOTCHHBIE
4) OMOXUMHUYECKHE

3. @aKTOpbI KUBOW MPUPO/IbI, BO3ACHCTBYIOLINE HA OPTraHU3M

1) abuoTuueckue
2) GuoTHYECKHE

3) aHTPOIOTCHHBIE
4) OMOXUMHUYECKHE

4. BozneiicTBHE Y€I0BEKa U €ro X035HCTBEHHOU JIEATETLHOCTH Ha JKUBBIC OPTaHU3MBI U

IIPUPOAY B LIETIOM

1) abuotnueckue haKTOpPhI
2) buoTtHueckue GakTopsl

3) aHTpOIOTeHHBIE (PaKTOPBI
4) pusnonornueckre GakTopsl

5. Dkonorudeckuit pakTop, BHIXOASIINN 3a IPEIENIbl BBIHOCIMBOCTH OPraHU3MOB
1) anTpONIOreHHBIN
2) OrpaHUYH B

3) abuotuueckuit




4) CTUMYIUPYIOILUI

6. BiusiHue )KUBBIX OPraHU3MOB JIpYT Ha Jpyra
1) abuotuueckue GakToOpbl

2) buoTtrueckue GakTopsl

3) aHTpOIOreHHbIe (HaKTOPHI

4) pusznonornueckue GakTopsl

7. buotnveckuMu (pakTOpaMu SIBISIOTCS

1) ocyienue 6010T, BEIPYOKa JIECOB, CTPOUTEIHCTBO TOPOT
2) pacteHus1, OaKTepHH, TPUOBI, )KUBOTHBIE, BUPYCHI

3) mapa3uTH3M, XHIIHAYECTBO, KOHKYPEHIMSI, CHMOHO03

4) Temneparypa, COCTaB BO3JlyXa U IOYBBI, pelibed, CBET, BIaXKHOCTh

8. K abuotndeckum ¢akropam cpeasl OTHOCAT
1) ocennwmii ucTona

2) CTPOMTEINILCTBO IUIOTHH

3) OOMIIBHBII CHEromas

4) MHTPALIUIO TITHUI]

9. BomHas cpena oOuTaHMS XapaKTepU3yeTcs CIEAYIOIIMMU 0COOSHHOCTSIMU

1) MastbIM CofiepKaHuEM KHUCIIOpoIa

2) CWIIbHBIMHU TIepernajaMu JaBJICHUs

3) HU3KO#1 TUIOTHOCTHIO

4) orpaHUYEeHHOMN MPOHHUIIAEMOCTBIO IS CBETa

5) oOureM cBeTa M BHICOKMM COJIEPYKAaHUEM KHUCIIOpOoIa
6) 3HAYMTEIILHBIMH TICPETIaIaMH TEMIIEPATYP

10. HaszemHO-BO3mymIHas cpeaa  OOUTAHHS — XapaKTEPH3YeTCs  CIEAYIONMMH
0COOEHHOCTSIMHU

1) MaJsibIM coziepIKaHuEeM KHCIOpoIa

2) CHJIbHBIMH TIepenaiaMu TaBICHUS

3) HU3KOM TUIOTHOCTHIO

4) orpaHUYEeHHOMN MPOHUIIAEMOCTRIO IS CBETa

5) oOuieM cBeTa U BBICOKHM COJIEPYKaHUEM KHUCIIOpOia

6) 3HAYMTEILHBIMH TICPETIaTaMH TEMITEPATYP
ITaJI0HbI OTBETOB:
No 3ananus 1 2 3 4 5 6 7 8 9 10

OTBET 4 1 2 3 2 2 3 3 1,2,4]3,5,6

Kontpoaupyemsbie komnerennuu: OK 01, OK 02, OK 07

Tema 4.3. Buocdepa - rii06anbHasi IK0JIOrnYecKas cucremMa

Pe3y.111,TaT Oﬁy'-leHI/Iﬂ no Tteme: OmUCEIBaTL CBA3b MCXKIAY OpraHusMoM MU CpC,Z[Oﬁ €ro

oOutanus. YCTaHABIMBATh CBS3h MEXIY CTPYKTypamMu ouochepsr.

TecToBOE 3a71aHKE

1. SIBnenus KpYTOBOpPOTa BCHICCTB U QHCPIUH, IPOUCXOAAIIHNEC ITPU YUACTHU KHUBBIX

OpraHU3MOB, U3y4YarOT HA YPOBHE
1) 6uocheprom
2) GHOTeOIEHOTHYECKOM
3) NOMyJIAMOHHO-BHI0BOM




4) opraHu3MEeHHOM

2. HeoOxoammoe ycloBre COXpaHeHHs paBHOBecHs B Ouochepe

1) 3BOJIFOIIMS OPTAaHUYECKOTO MUPa

2) 3aMKHYTBII KPyrOBOPOT BELIECTB U SHEPTUU

3) ycuiieHrne NPOMBIIIUICHHOM M CHU)KEHHE CelTbCKOX03HCTBEHHOM AeATEILHOCTH
YeJIoBeKa

4) ycuiieHHe CelTbCKOX03IHCTBEHHON U CHUKEHUE MPOMBIIIIICHHON eI TeIbHOCTH
YeJIoBeKa

3. B 6uocdepe

1) Guomacca pacTeHHi paBHa OHOMACCE KUBOTHBIX

2) Guomacca )KHBOTHBIX BO MHOTO Pa3 IPEBBIIIACT OMOMACCy PaCTCHUI

3) 6ruomacca pacTeHHUil BO MHOTO pa3 MPEBbIIAcT OMOMACCy )KUBOTHBIX

4) cOOTHOIICHHS OMOMACC PACTEHHIA M )KUBOTHBIX TIOCTOSIHHO H3MEHSETCS

4. buocepa sSBIsIETCSA OTKPBITON CHCTEMOM, TaK KaKk OHA
1) criocoOHa K caMOperyJIsiuu

2) criocoOHa U3MEHSTHCS BO BPEMECHHU

3) COCTOUT U3 IKOCHCTEM

4) cBsi3aHa C KOCMOCOM OOMEHOM BEIIECTB

5. Bepx#uss rpanuia 6uocdepsl HaxoauTcst Ha BbicoTe 20 KM OT MOBEPXHOCTU 3€MJIH, TaK
KaK TaM

1) oTCyTCTBYET KHCIOPOJ

2) OTCYTCTBYET CBET

3) oueHb HHU3Kas TeMIIeparypa

4) pa3MeraeTcss 030HOBBIH CIIOM

6. OOomouka 3eMin, HaCeICHHAs KUBBIMU OPTaHU3MaMH U MpeoOpa3oBaHHAs MMM,
Ha3bIBACTCS

1) ruapocdepa

2) nmutocdepa

3) Hoochepa

4) 6uochepa

7. Ilo ompenenenuto B.W. BepHanckoro Bemyias poib B co3JaHUU HOOC(heEpbI
MIPUHAIJICIKUT

1) 6akTepusm

2) pacTeHHSIM

3) kocMocy

4) yenoBeKy

8. Ilognep>kanuio paBHOBeCHs B OHocdepe, ee 1eTOCTHOCTH CIIOCOOCTBYET
1) coxpaHeHue 6nopazHo0Opasus

2) BCCJICHHUE HOBBIX BUI0B B DKOCHUCTEMbI

3) co3aHue arpodKOCUCTEM

4) pacupeHue oAU 3eMellb, 3aHAThIX KYJIbTYPHBIMH PACTCHUSMHU

9. YcroitunBocTh OHOCHEPHI KaK rII00aTbHON SKOCUCTEMBI OTIPEIEISIeTCS
1) paznooOpa3uem ee BUIOBOTO COCTaBa

2) KOHKYPEHITUEH MEXTy OpraHu3MaMu

3) MoMyJISIMOHHBIMU BOJTHAMHU



4) 3aKOHOMCPHOCTAMHU HACIICACTBECHHOCTH U U3MCHUYHUBOCTHU OPTraHU3MOB

10. Beienenue B aTMocdepy OKCHJIIOB CEpPbI, a30Ta BHI3BHIBACT
1) yMeHbIIeHHE 030HOBOT'O CIIOS

2) 3aCoJICHHE MHPOBOTO OKEaHa

3) BbINaJICHUE KUCIOTHBIX JOXK/ICH

4) yBenn4eHne KOHIICHTPAIMY YTIIEKUCIIOTO ra3a

9TaJI0HLI OTBETOB:

w
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Ne 3amanus 1 2 10
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OTBET 1 2 3

Kontposmpyemsbie komnerennun: OK 01, OK 02, OK 07

Tema 4.4. Bausinue aHTponoreHHbIX akTopoB Ha Onochepy

PesyabraT o00yuenuss mo Teme: OrnuceiBaTh TIN00adbHBIE W  PErHOHAIBHBIE
OKOJIOTHUYCCKHUEC HpO6JI€MI)I U IIYTHU HMX MHWHUMHU3ALUU. HpezmaraTL CIIOCOOBI HeﬁCTBHﬂ 110
0e30MacCHOMY TIOBEJICHHIO U CHUKCHHUIO BJIMSIHUS YEJIOBEKAa HAa MPUPOIHYIO cpeay. BriOuparh
MEPHI [Tl COXpaHEHHU OMOPa3HOOOPa3Hs.

TecToBOE 3a7aHHKE
1. AuTpornoreHHbie (HaKTOPHI - ITO
1) mro0blie neCTBUS YeI0BEKa, M3MEHSIONIUE TPUPOTY
2) BIMSIHUE TPUPOJIBI Ha JACHCTBHUS YEIOBEKA
3) yXylIeHHe 3KOJ0OTHUSCKON CUTYaIluu
4) yiydiieHue 3K0JIOTHIECKON CUTyalnu

2. VI3 crincka BeIOEpUTE MPSIMOI aHTPOTIOT€HHBIN (PaKTOp
1) BKCIIOPT TOIUIMBHBIX MEILIET

2) IPOU3BOJICTBO MOPOKEHOTO

3) BeIpyOKa porin

4) BpIIIaBKa MeTalIa

3. U3 criricka BeIOEpHUTE KOCBEHHBIN aHTPOIIOTSHHBIN (hakTop
1) cTPOUTENBCTBO MIOTHHBI

2) CTPOMTENILCTBO HOBOT'O MOCEINTKA

3) MOJIEpHH3AIIHS OYUCTHBIX COOPYIKEHUH CTapOro 3aBojia
4) OXOTHUYHI CE30H

4. ITpsamoii HarpeB 6uocdepsl K YeMy MPUBOAUT?
1) U3MEHEHUIO OT OB

2) U3MCHEHUIO HEOMOJIOTMUYECKUX TPOIIECCOB

3) U3MEHEHHIO KITMMaTa

4) HapyIIEHHUIO a30HOBOTO CIIOS

5. KpyroBopot kakoro BeriecTsa oka3zaH Ha pUCyHKe?
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1) Bonopona
2) yriepona
3) a3ora

4) xkucaopoaa

6. PasBenka, 100bI4a, HEpepabOTKa MOJIE3HBIX HCKOMAEMBIX - 3TO KaKasi eITeIbHOCTh?
1) ropHO-TeXHHYECKas

2) UH)KCHEPHO-CTPOUTEIbHAS

3) CenbCKOXO03SICTBEHHAS

4) uH)XEHepHasI

7. CTpouTenbCTBO BOAOXpaHWIHIL, MI0THH, [ DC - 3T0 Kakas AeqaTenbHOCTh?
1) ropHO-TeXHHYECKas

2) UH)KHHEPHO-CTPOUTEIIbHAS

3) CenbCKOXO03SICTBEHHAs

8. K uemy npuBOIUT CBeZIeHHE JIeCOB?

1) k M3MEHEHHIO ra30BOr0 COCTaBa aTMOC(hepb
2) K I3MEHEHHIO KIIMMAaTHICCKUX YCIOBHIA

3) K I3MEHEHHIO COCTOSHHSI TI0YB

4) Bce OTBETHI BEPHBI

9. V3MmeHeHusT TPHUPOABI B pe3ysbTaTe TPSMOTO BO3ACUCTBUS  XO3SHCTBEHHOM
IEATeILHOCTH YeJIOBeKa Ha MMPUPOIHBIE OOBEKTH — 3TO .... BO3/ICHCTBHE

1) KpaTKOBpeMEHHOE

2) HETNOCPEICTBEHHOE

3) KOCBEHHOE

4) crabunusupyroiiee

10. Bo3zneiicTBHE YeoBeKa Ha IPUPOJLY B MPOIECCE €€ XO3IHUCTBEHHOTO MCIIOTb30BAHHUS -
370 ...7

1) mpupoI0I0Ib30BaHIE

2) 5KOJIOTHs

3) skocucTeMa

4) GMOTEXHOJIOTHS



ITAJ0HBI OTBETOB:

o
ol
o

Ne zaganus 1 2 3

\l

oo

10

OTBET 1 3 3 2 2 1

Kontposmpyemsbie komnerennun: OK 01, OK 02, OK 07

Kpurepun oueHuBanmus:

3a KaKIpIi TTPaBUIIBLHBIN OTBET, HAYKCIIsIeTcs 1 Gaw.
«5» - mpaBuibHO BeImojHeHO 91 — 100% 3ananwmii;
«4» - mpaBuibHO BemonHeHo 71 — 90% 3amanuit;
«3» - mpaBuIbHO BhIMoJHEHO 51 — 70% 3amanuii;
«2» - IpaBUIBHO BBHINIOTHEHO MeHee 51% 3ananuii.




Ta6auna 3 - @opma uHGOPMANMOHHOH KapThI 0aHKA TeCTOBBIX 3aJaHUIi

KoanuectBo ¢popm T3

Bcero KonTposmpyemblie
HaumeHnoBanue pa3ienos, TeM OTkpsITOrO 3axkpbITOro Ha
T3 Ynopsigouenue KOMIIeTeHI[HH
THIA THIA COOTBETCTBHE

Pazgen 2. TpoeHue W HKIWY 34 3 28 3 0 OK 01, OK 02
OpraHu3mMa
Tema 2.3. OHTOreHe3  pacTeHMii, 9 3 5 1 0 OK 02
JKHBOTHBIX H YeJOBeKa
Tema 2.4. 3aKkoHOMepHOCTH 6 0 6 0 0 OK 02
HacJIeJOBAHUS
Tema 2.5. Cuenyiennoe HacjaexoBaHue 10 0 10 0 0 OK 01, OK 02
NPH3HAKOB
Tema 2.6. 3aKkoHOMepHOCTH 9 0 7 5 0 OK 01, OK 02
U3MEHYHBOCTH
Paznen 4. Jxoaorus 30 0 30 0 0 OK 01, OK 02, OK 07
Tema 4.1. Jxonoruveckue (axkTopsl u 10 0 10 0 0 OK 01, OK 02, OK 07
cpebl ;KU3HH
Tema 4.3. Bbuochepa - riodanbHas 10 0 10 0 0 OK 01, OK 02, OK 07
IKO0JIOTHYecKasi CHCTeMa
Tema 4.4. BiusiHHMe AaHTPONOTeHHBIX 10 0 10 0 0 OK 01, OK 02, OK 07

(¢akTopoB Ha 6uochepy




4.1.2.5. YcTHBIE COO0IIEHUS € TIPe3eHTaNue

Pa3g!e.11 1. Kinerka — CprKT!pHO-g}yHKuHOHaJ’ILHaH CANHUIIA )KUBOI'O

Tema 1.2. CTpyKTYpHO-PYHKIMOHAIbHASI OPraHU3aANMsI KJIETOK
Pe3yabTaT 00yueHus no reme: Pa3indats CymecTBEHHBIC MPU3HAKA CTPOCHUS KIETOK

OpPraHU3MOB Pa3HbIX HAPCTB KUBOU MPUPOIBI.

Kontposmpyemsbie komnerennuu: OK 01, OK 02, OK 04

Yek-JIUCT 17151 OLEHKH NMPe3eHTAIUN 0 BUPYCHOM WJIM OaKTepHaJbLHOM 3200J1€eBAHNH
OrneHuTe Mpe3eHTAaIHIO 110 CISAYIOIUM KPUTEPHUSIM:

Hanwuue (1 6amr) /

DJIEMEHTHI COAEPKAHNS
/1ep orcyrctue (0 6amIoB)

Tutyneubii  cnaiiyy (Ha3Banue 3aboneBanus, D.UN.O. astopa
IIpE3EHTALNH )

OnuncaHbl IIPpU3HAKHW U CUMIITOMBI 3a00J1eBaHUS

Yka3aHbl IIyTH Iépeaaviun 3a00J1eBaHUS

OmnuncaHa AUardHoCTHKa

HpI/IBe,I[eH MEPCUCHDb NCIIOJIb3YCMBIX JICKAPCTBCHHBIX BCIICCTB

Omnwucanbl 0COOEHHOCTH IPUMEHEHUST aHTUOMOTHKOB

Onucansl Mepbl MPOPHIAKTUKI

Yka3aHbl UCTOYHUKHU HH(GOpMAIIUU

© @O N0~ Wi

Co0bro/1eHue €JMHOT0 CTUJIS IPE3EHTAuU

[EEN
©

Matepuan Obl1 HUHTEpECEH

[HEN
=

Martepuan ObL1 Moe3eH

IlIkana nepeBoja 6a/LIOB B 0OTMETKY:

«5» - 11-10 6annos

«4» - 9-8 GayoB

«3» - 7-6 bamnoB

«2» - MeHee 6 6aJUI0B UM OTCYTCTBHE pabOTHI




4.1.3. 3aganusi, HanpaBJeHHbIe HA (OPMUPOBaHHe YMEHHIT 1 HABBIKOB

Pa3g!e.11 1. Kaerka — CprKT!pHO-g}yHKuHOHaJ’ILHaH CANHMUIIA dKUBOI'O

Tema 1.2. CTpyKTYpPHO-(PYHKIIHOHAJIbHASI OPTaHU3ALMS KJIETOK

PesyabTraT 00yuyeHHss mo Teme: Pa3nmnuaTh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS KIIETOK
OpPraHU3MOB pa3HbIX LAPCTB XUBOH mpupojsl. [IpoBoauTh HaOMIOEHUE KIETOYHBIX CTPYKTYp U HUX
W3MEHEHUH € TOMOLIBI0 MUKPOCKOTA.

JlaGopaTopHas padora Nel
CrtpoeHue KjIeTKH (pacTeHusl, ’KUBOTHbIE, TPUOBbI) M KJIETOYHbIEe BKJIIOYeHHs (KpaxmaJ,
KAPOTHHOM/IbI, XJIOPOILIACTHI, XPOMOILIACTHI

Henap padorbl: 3aKkpenuTh yMEHHE TOTOBUTH MHKpPOIIpENapaTbl M paccMaTpuBaTh HMX IOJ

MHUKPOCKOIIOM, HaXOJAUTh OCOOCHHOCTH CTPOEHHUS KJIETOK Pa3IMYHBIX OPraHU3MOB, CPABHHBATH UX MEKIY
co0O1.

1.Bonpockl /151 IonycKa K Ja0opaTopHoii padore:

1. Ha3oBuTE OCHOBHBIE YaCTH MUKPOCKOIA U ONMUIIUTE UX (PYHKILINH.
2. UTo0 Takoe mpeaMeTHOe U IOKPOBHOE cTekiia? [y 4ero oHu Hy>KHBI?
3. [lepeuncnure OCHOBHBIE IIPaBHIIA PAOOTHI C MUKPOCKOIIOM.

2.11poBeeHue ONLITOB

O6opynoBanue u Hocyaa

MaTepI/IaHLI " PCAKTHUBLI

1. Mukpockomns!

1.Bona

2. [IpenMeTHbBIE ¥ IOKPOBHBIE CTEKIIA

2. Pa3Be/ieHHBIC B BOJIE IPOXOKH

3. CTekIsiHHbIE NAIOYKHU

3. JIyk perryarsbrii

4. CrakaHsbl

5. GunsTpoBanbHas Oymara (cayderka)

6. CTeprIIbHBIN ILITIATEh

ANropuT™M NpoBeIeHHs pabOTHI

BOHpOCLI M 3alaHUA

1. U3y4yeHHe CTPOEHHS PACTUTEIBLHOMN KJIETKHU
1.1. CHATb ¢ BHYTpEHHEH NOBEPXHOCTH MSICHCTOM
YellyH JTYKOBHIIBI TOHKYIO IUIEHKY — dIIUJEPMY.

1.2. TlomecTUTh KyCOUEK IMUCPMBI Ha TIPEAMETHOE
CTEKJIO B KaIlJIIO BOJBI.

1.3. HakpbITh 0OBEKT MOKPOBHBIM CTEKJIOM.
1.4, PaccMoTpeTb  KJIETKH  SIUAEPMBI
pa3IUYHbIM YBEJIMYEHUEM MUKPOCKOIIA.

noxa

Omnpenenure GopMy KIETOK.
Haiinure  sxapo, Bakyonwu,
KJICTKHU.

3apucyiTe HECKOJIbKO KJIETOK SIUIEPMBI,
0003Ha4YMB HAa PUCYHKE: IUTOIJIA3MY, SIIPO,
BaKyoOJI, 000JIOUKY KIETKH

000J10UKy

2. I3yueHnue cTpOeHUsl ;)KUBOTHOM KJIETKH

2.1. TlpoBecTH CTEpPHIBHBIM INTATENIEM C JIETKHM
Ha)KUMOM 110 HEOY MIJIM IO JECHAM.

2.2. HaHecTn KamenbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO Y HAKPBITH €€ TIOKPOBHBIM CTEKJIOM.

PaccmoTpuTe Ha KOHYMKE wMINaTens B
KameJlibKe CIIOHBl CIYIICHHBIC KJICTKU
SIUTEIUSL.

PaccmoTpuTe Ha mnpenapare OTAENbHBIE
KpPYMHBIE TJIOCKHE KJIETKH HEMpPaBHILHOU

2.3. Paccmorpers mpemapar npu  OonbmioM | ¢popmbl. Bosnblinas 4acTh KJIETOK MEpPTBBIC,

YBEIUYECHUU c IIPUKPBITOU auadparMoil | moATOMY B HUX XOPOILIO 3aMETHO SIIIPO.

KOHJICHCATOPA. 3apucyiiTe HECKOIBKO KJIETOK, 0003Ha4bTe
AP0 U LIUTOILIA3MY.

3. M3yuyeHume cTpoeHMs KJeTKM Jpoxckeii | Haiigure JIPOXIKEBYIO KIIETKY,

(rpuobI)

3.1. TloMecCTHUTH CTEKIAHHOM IAJIOYKOH KaILIio
pacTBopa ¢ JpOoxrKaMu Ha MPEIMETHOE CTEKJIO.

3.2. HakphITh ee TOKPOBHBIM cTeksioM. Ecim ecth

paccMoTpeTh €€ (GopMy U OTIEIbHBIC
YacTu.

3apucyiTe HECKOJBKO KJIETOK, CHEJIaiTe
MOATNCH.




W3JIUIIKA KUJIKOCTH, YAAINTE €€ C TIOMOIIBIO
¢mbTpoBaNIbHOM Oymaru (canderkn).
3.3. PaccMoTpeTh npenapat 1ol MUKPOCKOIIOM

HNToroBasi KOHTPOJLHAS YACTD JIA00PATOPHOI PA0OTHI (BRINOJHUTE NHCLMEHHO):

1. V3 kakuX OCHOBHBIX YaCTE€H COCTOMT Jit00ast KiieTka?

2. Uto o01iero uMeeTcst B CTPOCHUH PACTUTEIBLHON U )KUBOTHOM KJIETOK?

3. Uem pa3nuyaroTcs 3TH KIETKU?

4. Yem 0OBSICHUTB, YTO, OyIy4H YCTPOCHHBIMU I10 €IUHOMY IIJIaHY, KIIETKH BeCbMa pa3HOOOpa3HbI
o gopme u pazmepam?

Kontpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04

Pazen 4. Dxoyorus
Tema 4.5. Biinsinue cofuajibHO-IK0JIOTHYeCKHUX (PAKTOPOB HA 310POBbE YeI0BEKA

Pesyibrar 00yyenuss mo Teme: VIHTepnperupoBaTth  pe3yJbTaThl  MPOBEAECHHOTO
OMO’KOJIOIMYECKOI0 SKCIIEPUMEHTA C UCIIOJIb30BAaHUEM KOJIMYECTBEHHBIX METOIOB.

JlabopaTopHas padora Ne2
YmMmcTrBeHHasi paboTOCIIOCOOHOCTH

Lean padoThI: UcClieIOBaHNE YMCTBEHHON pabOTOCIIOCOOHOCTH.

®opmyaupoBka 3aganusa: OmnpeneneHne YMCTBEHHOH pabOTOCIIOCOOHOCTH TOCPEACTBOM
KOPPEKTYPHOT'O TECTa.

Oo6opynoBanue: OykBeHHbIC Ta0IUIBI AH(PHUMOBA; CEKYHIOMED.

YMcTBEHHass pabOTOCIIOCOOHOCTh YEJIOBEKa 3aBUCUT OT MHOI'MX (DaKTOPOB, COBOKYITHOCTb
KOTOPBIX MOYKHO Pa3/IeUTh Ha TPU OCHOBHBIE I'PYTIITHL:

Quzuonocuueckue ¢axmopuvl - BO3pacT, MOJ, YPOBEHb (U3NYECKOTO M (PYHKIHMOHAIBHOTO
Pa3BUTHS, COCTOSIHUE 3710POBBS, IUTAHHUE U JIP.;

gakmopwl usuueckozo xapaxmepa, OTpaxarolye reorpaduyeckue, KIUMaTHYECKHE YCIOBUS
CYIIIECTBOBAHHS;

ncuxuieckue paxkmopsi - MOTUBALIUSA 1€ TEbHOCTH, YMOLMOHAIBHBIA HACTPOH U Jp.

[Toka3zaTenu yMCTBEHHOM pabOTOCIIOCOOHOCTH CITYKAT /ISl HHTETPAIbHOW XapaKTePUCTHKH
(YHKIIMOHAJIBHOTO COCTOSIHUSI OpTraHU3Ma.

Xoa padotbi:
1. B tabnunie AnpumoBa (Tabnuna 1) BelYepKuBaiiTe 3aJaHHbIC OYKBBI B TeUCHHE 4 MUHYT.

Tabnuna 1. Koppextypsslii TecT (Tabauna AHdpumoBa)
CXaBCXEBHMAaXHAUCHXBXBKCHAUCBXBXEHAHU
BHXUBCHAaBCaBCHAEKEaXBKEXCBCHAMUCAUC
HXUCXBXEKBXHUBXEHUCHEUMHAUECHKXKUKXEKE
XaKHXCKAaUCBEKBXHAUCHXEKXUCCHAKCKBX
MCHAUXAEXKHUCHAXEKEXEHUCHAXKEKEKXBHUC
CHAUCBHKXBAaMCHAaXKEXCHAaKCBEEBEaUCHaA
KXKEKHEUCHBEXCHAUCKECUKHAECHKXKBHX
AMCHAaEXKBEHHXBEANCHKAUKEBHBHKBXaBE
KaXBEUMHMBHKXMEHAUKBHUEAKEHUBAaKCBEHUKCB
HKECHKCBXHUECBXKHKBCKBEBKHHUECABUEXE
KeMBKaMCHaAacCHaAaMCXaKBHHAKCXaUWUEeHacCHaHu
€EBXAaKXCHEHUCHAUCKBHBKXBEKEBKBHAUCCH
AaBCHAaKXaCECHAMCECXKBAUCHAaCaBKXCHEH



BUKBCHAQUCHCKXAaBUXHBUXKXCXHBHCHBCAC
HKCECXBHUBHACBUCHBHNACHXBXBHCHACUCKAUB
KCHMHCHCCAaCHUXBKCBHCHACANCHKBXUNKXHKC
CaAaKAaCKXCBCKXCKXHAQUCHKABCBCCHAQHNCCKX
NCHCUCHBUCXKBXCHBHAKHCXAHUCBKCKUCXC
BXBAaKCHCHANAUCHAKCXKHUHBXHUKCHAUBCCH
CHAUKBCXKXBCCKHCXHACHAKCXKBXBXCaAaccC
CKXCKHAUBKBKXCHUKXHUCHAUKXAaKCHAaUCHBK
NHCHAUCHKXAKCHUBAUNCBKUXBAaUBXCHHUXBHUK
XBEKKCHKCECXAaUCXCHAUUNECXCECEXCKCHUCBHCK
ABCHAXHNWAKBCHBCAaUNKBABUXHABXKCECBXXCK
CHaAaBCECKBXCKCHAKXBCHXCBECEXKAaCHBXHHCaA
KCBCXHBUXHBKAUHCCHKXHNWAaHCKAaCUBCHUUXAK
KHNCHHCKHBHCXXAaHNBCHHAHAaUNXHHUXKBXaHuCK
NCHKCHKXAaHMHAaBUCHUBCHKaAaUCXanuCCHaAaBHaAa
NHCKAaNBKXAaKHNHCHBHCKXAaUXBKAUNCXBBCKBC
HAWNCUXCKBKHCHAQUCHXHAQNUNCBCXBCKAaNCXUB

2. Tlo okoHuaHWH pabOTHI MOJACYMTANTE OOIIEe KOJIMYSCTBO IMPOCMOTPEHHBIX 3HAKOB (S),
KOJIMYECTBO BBIUEPKHYTHIX OyKkB (M), ob1iee Koan4ecTBO OYKB, KOTOpOe He0OX0 MO ObLIO BHIYEPKHYTh

B mpocMoTpeHHoM Tekcte (N) u konudecTBo ommookK (n).

3. Beraucnure:
KO2(DPUITMEHT TOYHOCTH BBITIOJIHCHHS 3a1aHus (A):

A=MI/N;

K03 (HULIMEHT YMCTBEHHON MpoayKTuBHOCTH (P):

P=AXxS;

00beM 3putenbHoi nHpopMarmn (Q, 6uT):

Q=0,5936xS,

rne 0,5936 — cpennuit 00bemM nHGOpMAaLIUH, TPUXOAIIUICS HA OJIUH 3HAK;
CKOpPOCTh MepepadoTKu HHPOpMAIH, OUT/C:

CIIM=(Q-2,807xn)/T,

rae 2,807 6uta — motepst uHGOpMAaIIK, TPUXOAIICHCS Ha OUH IPOMYIIEHHBIN 3HAK;
T- Bpems BBINOTHEHHS 33JIaHU, C;

YCTONYMBOCTb BHUMAHMUS:
YB=S/N.

4, I[aHHLIC pacyCToOB 3aHCCUTC B Ta6m/1uy 2. OHpeI[CJ'II/ITe CPCAHCTPYIIIOBBIC 3HAYCHU .



Tabnuua 2. Pe3ynbTathl Hccae0BaHNsl YMCTBEHHOM paboTOCHOCOOHOCTH

Jlanublie A

P Q

CIIn YB

NHnuBuayaabHbIC

Cpennerpynmnossie

5. OpHEHTUPOBOYHO OIIEHUTE YMCTBEHHYIO pa00TOCTIOCOOHOCTH 10 IAHHBIM TaOIHUIIBI 3.

Ta6muia 3. Kpurepun oneHkr ymcrBeHHoro tpyaa (Anunos H.H., 2005)

KonnuectBo Tpyaa -

KauectBo Tpyza - nomyiieHo

Ornenka
MIPOCMOTPEHO 3HAKOB OIIMOOK
OTin4yHO Bonee 1000 2 U MeHee
Xoporio 900-1000 3-5
Y 10BIETBOPUTETHLHO 800-900 6-10
HeynosnerBoputensHo Menee 800 11 u 6onee

6. Ouennre ypoBeHb HHAMBUIYATBHON pabOTOCIIOCOOHOCTH B CPAaBHEHHUH CO CPEIHETPYITIOBBIMH

1 OOCHOYHBIMH JAaHHBIMU.

3az[aHHe ABJIACTCA HpO(beCCI/IOHaJ'IBHO'OpI/IeHTI/IpOBaHHHM.

Kountpoaupyembie komnerenuuu: OK 02, OK 04, OK 07, 1K 2.3

Pa3g!e.11 1. Kierka — CT[!!KT![!HO'!]!!HK!!I/IOHZUIBHZIH CANHUIIA JKUBOI'O

Tema 1.2. CTpyKTYpHO-(pYHKIIMOHAJIBLHAS OPraHu3alus KJIETOK

Pesynbrar 00Oydyenuss mo Teme: Pa3nuuaTh CyHIECTBEHHbIE IIPU3HAKU CTPOEHHS KIIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOU IPUPOJIBIL.

IIpakTuyeckoe 3ansiTue Nel

BupycHsblie u 6akTepuanabHblie 3a001eBaHusA. O01IMe MPUHIMIIBI HCIOJIb30BAHNS
JIeKapCTBEeHHBIX BenecTB. OCc00eHHOCTH NPUMEHEHUsI AHTHOMOTHKOB.

®opMy/IMpOBKA 3aJaHUsl: IOJArOTOBBTE YCTHOE COOOIIEHHE C Mpe3eHTanuel o0 OJHOM
BUPYCHOM WM OakTepualbHOM 3a0o0sieBaHMM M3 mepeuHs. PaboTa BbINONHsETCS B mapax. B cTpykrype
COOOIIECHNUS U NIPE3CHTAUN HEOOXOAUMO OTPA3UTh:

Jnarnocrrka

NN E

Ha3zBanue 3abosneBanus
[Ipu3Haky 1 CUMIITOMBI 3a00JI€BAHUS
[Tytu nepenauu 3a00aeBaHUs

Vcnonb3yeMsble IeKapCTBEHHBIE BEIIECTBA
Oco0eHHOCTH TPUMEHEHUST aHTHOMOTHUKOB
Meps! npopHIaKTUKH

Wcrounuku nndopmanuu

IIpumepHBbIii NepeYyeHb BUPYCHBIX U 0aKTepHAJIBLHBIX 3200/1eBaAHUI YeJI0BEKa

Bupycupie nHdexknum:
COVID-19,

TPUIIII,

OPBH,

BI/Ip}ICHBIe I'CIIaTUTHI,
BUUY,

MH(}EKIMOHHBIA MOHOHYKIIE03,

repriec,



https://neotlozhnaya-pomosch.info/infekcionnye_zabolevaniya/virusnaya_infekciya.php

BETpsIHAS OCIIa,
KOPb,
KJICILIEBOU SHIE(ATHUT.

BaKTepHaJILHLIe I/IngeK!!I/II/I :

TU3CHTEPHUS,
CaJIbMOHEIIE3,
TyOepKyes,
xoJjepa,

qyMa,
cuOupcKas s13Ba,
KOKJTIOI,
CTOJIOHSIK.

Kontpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04

Tema 1.3. CTpyKTYpHO-PYHKIHOHATbHBIE (AKTOPHI HACIEICTBEHHOCTH

PesyibTraT 00ydyenuss mo Teme: Pa3nuuaTh CyLIECTBEHHbIE IPU3HAKU CTPOCHUS KIETOK
OpPraHU3MOB Pa3HBIX LAPCTB KUBOM Ipupozsl. OnpeaensTs nocienoBaTesibHoCcTh HykieotunoB IHK u
PHK.

IpakTnyeckoe 3ansitue Ne2
Pemenue 3a1a4 Ha onpeesieHHe MOC/I€10BATEIbHOCTH HYKJIE€OTH/I0B, AMUHOKHUCJIOT B HOpMe U B
cJiyyae M3MEeHEeHHUs Mocjaea0BaTeJbHOCTH HYKJIeoTu10B JHK

Henab: HayuuThCs pemiaTh THUIMYHBIE 3aJa4d Ha OMpEJeNieHHe  IOCIe0BAaTeIbHOCTH
HYKJICOTHIO0B, aMUHOKHCIIOT B HOPME H B CIydae U3MEHEHUs IoclieioBaTebHOCTH HyKJIeoTua0B JJTHK.

@opMyJIMPOBKA 3aJaHUSI: PEIINTE 33/I1a4H Ha YCTAaHOBJICHUE TIOCIIEI0BATEILHOCTH HYKIICOTHUIOB,
AMHUHOKHCIIOT B HOPME U B CIIy4ae N3MEHEHUS MOCIeI0BATEIIbHOCTH HyKIIeoTu10B JJHK.

3amaua 1. Onna u3 nenouek JIHK umeer nocnenosarensHocts Hykineotua: AI'T ALl 'AT AT
HOI'A TTT ALI. Kakyro mnocienoBaTelbHOCTh HYKICOTHAOB HMeeT BTopas memnouka JIHK Toii xe
MOJIEKYJIBI.

3anava 2. [locnenoBaTenbHOCTh HYKICOTHIOB B Hayalle TeHa, XpaHsliero nadopmanuoo o oenke
uHcynuHe, HaumHaeTcs Tak: AAA [ALl UTC UTT I'TA TAIl. Hanummure mnocienoBaTeabHOCTH
AMUHOKHCIIOT, KOTOPOM HAUYMHAETCA LIeTIh MHCYJIUHA.

3anaua 3. Yyactok Monekynsl UPHK cocront u3 nocnegoBarensHoctr HykineotuoB: I'IIY-AI'L-
ATY-VI'V-IHAT'. U3 kakux aMHUHOKHUCIIOT OYyJIeT COCTOSITh O€JI0K, CHHTE3UPOBAHHBIN HA 3TOW MOJeKye?
Omnpenenure nocienoBaTeNbHOCTh HyKJI€oTHA0B B ienu JJHK, ¢ koTopoit nmpoun3oiiia TpaHCKpUILHUS.

3amaua 4. VYdyacTok O€NKOBOM MOJIEKYJNbl COCTOMT M3 CIEAyIOIed MOocIe10BaTeIbHOCTH
AMUHOKHCIIOT: METHOHHH - ApTUHUH - aJaHUH - NIMIKUH. Onpenenute BO3MOKHYIO ITOCIIEI0BATEIbHOCTb
HyKj1eoTua0B B Mosiekyie JHK.

3anaua 5. Kak uaMeHuTcs cTpykrypa Oenka, ecinu u3 koaupytomeit ero nenu JJHK: I'-A-A-T-I'-T-
A-T-II-T-A-T" ynanuts 4-it Hykieotun?

3amaua 6. Onpenenute Tpuruietsl (anTukoAoHb) TPHK, ydacTtByromue B cuHTe3e Oenka, eciu
koaupyrouwii pparment JJHK cocrout u3 nykneorunos: I'-I'-T-A-I[-I'-A-T-I'-T-1[-A-A-T-A. Ckoabko
TPHK yuactByer B cunrtese 6enka? Kakne aMuHOKHUCIOTHI 3aKoaupoBanbl B 3Tol JJTHK?


https://neotlozhnaya-pomosch.info/infekcionnye_zabolevaniya/bakterialnaya_infektsiya.php

Kpurepun onenuBanus:

«5» - BCE OTBETHI BEPHBI;

«4» - nonyuieHa oJHa omuoKa;

«3» - momyIeHbl 2 OMMOKH;

«2» - nonyuiensl 3 u 6ojee omKrOOK MM paboTa HE BHITIOIHEHA.

Kontpoaupyembie komnerenuuu: OK 01, OK 02

Paznien 2. CTtpoenue U QYHKINY Opranuzma

Tema 2.4. 3aK0HOMEPHOCTH HACJIeT0BAHUS

PesyabTaT o00yuenuss mo Teme: ONUCBIBAaTh 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH W
n3MeHYUBOCTH. ONpeeNiATh BEPOATHOCTh BOSHUKHOBCHHS HACJICICTBEHHBIX IMPU3HAKOB IPU MOHO-, JH-,
MOJUTUOPUIHOM U aHATTM3UPYIOIIEM CKPEIIMBAHNY.

IIpakTyeckoe 3ansaTHe Ne3
Pemienne 3a1a4 Ha onpeeseHue BePOATHOCTH BOZHNKHOBEHHUSI HACJI€ACTBEHHBIX NIPU3HAKOB NPH
MOHO-, 1H-, TOJTUTHOPUIHOM U AHAJIM3HPYIOIEM CKpPelllMBAHUM, COCTABJIeHHe TeHOTHIINYeCKUX
cXeM CKpelUBAHUSA

He.]]b: HAayYUTbCA PpCIIATh TUIHNYHBIC 3aJladyd Ha OIPCACIICHUC BCPOATHOCTU BO3HUKHOBCHUA
HAaCJICACTBCHHBIX IMTPHU3HAKOB IIPpXU MOHO-, 1U-, HOJII/IFI/I6pI/II[HOM M aHAJIM3UPYIOIICM CKPCIIMBAHNU.
q)OpMyJII/IPOBKa 3aJaHMsA: pCHIUTE 3aga4u, COCTaBUB CXEMbI CKPCIIIMBaHUA.

3amaya 1. Y yenoBeka aabOMHMU3M M CIOCOOHOCTH NMPEUMYIIECTBEHHO BJIAJETh JEBOW PYKOU -
peLieCCUBHBIC TPH3HAKH, HACIEAYIOIIUecs He3aBHUCUMO. KaKoBbI T€HOTHIIBI POAMTENCH ¢ HOPMaIbHON
MUIMEHTAalKeN U BIIAJICIOIIMX IIPaBOM PyKOH, €CIIM y HUX pOAMJICS peOeHOK alnbOUHOC U JieBIla’?

3amaua 2. Y 4yenoBeka NpPaBOPYKOCTh IOMUHHPYET HaJ JIEBOPYKOCTBIO, Kaperyia3ocTh HaJ
rosy6oraa3octeio. ['oay6orna3plii mpaBiiia >KEHUICS Ha Kaperiaa3oi mpasiie. Y HUX pOANIOCH IBOE IeTel
- KaperJyiasblil JieBla U roiay6ornaselii mpasma. OT BToporo Opaka 3TOro k€ MY>KUMHBI C Kaperyia3on
IIPaBIION pOAMIIOCH AEBATH KaperyasblX JEeTeH, OKa3zaBIIMXcs mpaBmiaMd. ONpeneauTs TE€HOTHIIBI
MY>KUYMHBI U 00€UX JKEHIIHH.

3amaga 3. Y uyenoBeka KOCOJAMOCTh JOMHHHUPYET HaJl HOPMAaJbHBIM CTPOCHHUEM CTOMBI, a
HOpMaJbHBIA OOMEH YTIIEBOIOB - HAJ caxapHbIM AradeToM. JKeHIrHa, UMerolas HopMalbHOE CTPOEHUE
CTOMBI U HOPMaJbHBI OOMEH YTJIEBOJOB, BBINIIA 3aMY>K 3a KOCOJANOro MY>KUHWHY C HOPMaJIbHBIM
oOMeHoM yrieBojoB. OT 3TOoro Opaka pOAMUIIOCH JABOE JETei, Y OJHOTO U3 KOTOPBIX pa3BUBaIach
KOCOJIarocTh, a y APYroro - caxapHblii auaber. MOXXHO JU ONpeAeNuTh TEHOTHUIIBI POIUTENEH Mo
denotumny ux nereit? Kakue emie reHOTUIBI U (PEHOTHUIIBI IETEH BOZMOXKHBI B JAHHON ceMbe?

3agaua 4. YV Iletn u Camm kapue riasa, a y ux cectpsl Mamm - roay6sle. Mama 3Tux nerei
rojryooriaszas, XOTs €€ POJUTENH UMeNH Kapue Tiasza. Kakoit npusnak nomuaupyet? Kakoif 1iBer ria3 y
nanel? Hanmumure reHOTUIBI BCeX NMEPEUYNCICHHBIX JINLL.

Kpurepun onenuBanus:

«5» - BCe OTBETHI BEPHBI;

«4» - momyIieHa o/IHa OIINOKa;

«3» - TOTMyIIEHBI 2 OMIHOKY;

«2» - momymieHsl 3 1 6osee OMMOOK UK paboTa HE BBHITTOIHEHA.

Kountpoaupyembie komnerenuuu: OK 02, OK 04



Tema 2.5. CuensieHHoe HacJIeJ0BaHUE MTPU3HAKOB

Pesyabtar o00ydyenuss mno Teme: OmnuchiBaTh 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
M3MEeHYUBOCTH. OnpenensTh BepOITHOCTh BOZHUKHOBEHUS HACIIECTBEHHBIX MPU3HAKOB MPH CLETIJICHHOM
HaCJIEJOBaHUH.

IpakTnyeckoe 3ansitue Ned
Pemenue 3a1a4 Ha onpe/iesieHHe BEPOSITHOCTH BO3SHNKHOBEHH S HACJIECTBEHHBIX PU3HAKOB
NPH CUENIEHHOM HACJIe[IOBAHUH, COCTABJIeHHE TeHOTHIIMYECKUX CXeM CKpellMBaHUs

Heﬂb: HAay4YUTBCA PCIIaTbh TUIINYHBIC 3aJa4dd Ha OINPEACICHUC BCPOATHOCTH BO3HHKHOBCHMA
HACJICACTBCHHBIX ITPHU3HAKOB IIPU CHCTIJICHHOM HACJICAOBAHWU.
(I)OpMyJII/IpOBKa 3aJaHusA: pCIIUTE 3a1a4i, COCTaBUB CXEMBI CKPCIIIMBAHU .

3agayva 1. I'ensl A u B cueruiensl, cuia cuerienus paBusercs 20 mopranugam. Kakue raMeTsl U B
KaKOM COOTHOIIIEHUH OyIyT BOSHHKATh B XOJI€ Me103a y AUTETSPO3UTOTHOTO OpraHu3Ma’?

3anava 2. 'eMopuiust ¥ 1anbTOHU3M HACJIEIYIOTCSl KaK pELEeCCUBHBIE NIPU3HAKHU, CLEIJIEHHBIE C
X-xpomocomoii. Paccrosinue mexxay renamu 9,8 Mopranusl.

a) JleBymika, oTer] KOTOpO#l CTpagaeT OJHOBPEMEHHO TeMmo(duine U JaTbTOHMU3MOM, a MaTh
3I0pOBA M TPOUCXOJUT U3 OJIATOMOIYYHOM 1O 3TUM 3a00JIEBaHUSM CEMBH, BBIXOAHUT 3aMYK 3a 3JJ0POBOTO
My>K4uHy. OnpeaenuTe BeposTHbIE TeHOTUIIbI U (PEHOTHIIBI JETEH OT 3TOro Opakxa.

0) XenmuHa, MaTh KOTOPOH CTpajaia AaJbTOHU3MOM, a OTel TeModuireid, BCTynaer B Opak
MY’KYMHOM, cTpajaromuM oboumu 3aboneBaHusMu. Ompenenute ¢eHotunsl naereil. Omnpenenure
BEPOSITHOCTH POXKACHUS JIETEH B 3TOI ceMbe OAHOBPEMEHHO C 000eMH aHOMANIHSIMHU.

3amaua 3. Karapakta W TONMHIAKTHIUS OOYCIIOBJICHBI JOMHHAHTHBIMH ayTOCOMHBIMH TECHO
CLICTIJICHHBIMU T'€HaMH (T.€. KPOCCUHIOBep He oOHapyskuBaercs). JKeHIMHa yHacle0Bajla KaTapakTy OT
MaTepy, a MOJIUAAKTUINIO OT oTuHa. Ee MyX HOpMasieH B OTHOIIEHMM OOOMX MPHU3HAKOB. YTO MOKHO
OKHUJIaTh OT UX JIeTel: OJJHOBPEMEHHOIO MOSBICHUS KaTapaKThl ¥ MOJUAAKTUINH, OTCYTCTBHS 000MX 3TUX
MIPU3HAKOB WJIN HAIUYUS TOJIBKO OJHON aHOMAJIMH - KaTapaKThl WM NOJUAAKTHIINN?

3amauya 4. I'eH 1BETHOM cClemoThl M TI'eH HOYHOM CJIENOTHI HACIEAYIOTCS KaK peleCcCHBHbBIE
CIeIJIeHHbIe ¢ X-XpoMocoMol. PaccrossHMe Mexay 5TUMH TeHamu cocTtaBisier 50  MopraHu.
Omnpenenute BEpOATHOCTh POXKJIEHHS JE€TeH OJHOBPEMEHHO ¢ 00EMMHU aHOMAJIUSMHU B CEMbE, I/l JKeHa
MMeEET HOPMAJIBHOE 3pEHHE, HO €€ MaTh CTpajiaja HOYHOM CIIETNIOTOM, a OTell - IIBETHOM CIIenoTol. Myx ee
HOPMAJIEH 110 3TUM IIPU3HAKAM.

Kontpoaupyembie komnerenuun: OK 01, OK 02

Kputepuu oneHuBaHus:

«5» - Bce OTBETHI BEPHEI;

«4» - momyIIeHa O/THa OINOKa;

«3» - momymieHsl 2 OIHOKH;

«2» - momymieHsl 3 1 00JIee OMMOOK HITM padOTa HE BBITTOJIHEHA.

Tema 2.6. 3aKOHOMEPHOCTH H3MEHYHUBOCTH
Pesyabrar o0oOyuenuss mno Teme: OmNuChIBaTh 3aKOHOMEPHOCTH HACIEICTBEHHOCTH U
U3MEHYUBOCTH. OnpeaensTh TUI MyTalUK [IPU NIepe/iaye HACJIEeICTBEHHBIX TPU3HAKOB.

IIpakTuyeckoe 3anaTue NeS
Pemenne 3a5a4 Ha onpee/ieHue THIIA MyTALMHU NIPH NepeJaye HACAeICTBEHHbIX IPHU3HAKOB,
cOCTaBJIeHHE TeHOTUIIHYECKUX CXeM CKpellHBAHUS



I_[e.m,: HAY4YUTBCA PCUIATH TUIIMYHBIC 3aJladyyd Ha OHNPCACIICHUC THIIA MYTAallUW TIpU IMCpCAayqdc
HACJICACTBCHHBIX ITPHU3HAKOB.
(I)OpMyJIHPOBKa 3aJaHus: pCIIUTC 3a1a4u, COCTAaBUB CXCMbI CKPCIIMBAHU .

3amaua 1. B pe3ynbrare MyTanuu Ha ydacTke rexa, cojepsxkameM 6 tpuruieros: ['TIH-TT T-LIALI-
ALT-AIT-IIAA, mpou301JI0 3aMEIICHUE B TPEThEM TPUILIETE: BMECTO aJeHWHA OOHAPY>KEH ITUTO3HH.
Hanuimrre coctaB aMUHOKUCTOT B MOJUIIEIITUIE 10 MyTaIlMU U MOCTIE Hee.

3amaua 2. Y OONBHBIX CEPIOBHIHOKIETOYHONH aHEMHEW B MOJIEKYJIe TeMOIJIOOWHA BajMH
3aMenaeT TIyTaMUHOBYIO Kucioty. Yem oriamyaercst JTHK denoBeka, 601bHOTO CeprioBHIHOKIETOYHOM
anemueii, ot JJHK 310poBoro yenoseka?

3anaga 3. B anmerne aukoro Tumna (MCXOAHBIN T'eH) POU30IILIa CISIyIONIast My TaIHs:

Annens guxoro tuna HII-I'TT-ALLT-TILILT

MyranThsiii amuiens HHAL-T'TT-ALL{-LILLT

Omnpenenurte Bua mytanuu. CpaBHUTE (pparMeHTHI OEKOBON MOJIEKYJIbI, KOJUPYEMOM UCXOAHBIM
Y MYTaHTHBIM TeHaMu. Kakue heHoTHITMUeCKre N3MEHEHUSI MOTYT TIOCTIEIOBATh 33 3TUM COOBITHEM?

3amaua 4. Kakune n3MeHeHHUs MPOU30MAYT B CTPOCHUH OejKa, eciii BO ()parMeHTe MOJICKYJIbI M-
PHK, umeromiem cocraB AI'A-TTHHA-YIHY-LIYA, npou3oiger 3aMeHa HYKJIEOTHJA B IMOJIOXKEHUU 3 Ha
IryaHUH, a B MojoxeHuu /-Ha ajneHuH? IlocTpoiiTe cooTBeTcTByMOIIME KaxkaoMy BapuaHTy u-PHK
(GparMeHT NOoJIMIENTH/Ia U yYaCTOK MyTaHTHOT'O TeHa.

3amaua 5. AxoHmporuiasusi (KapJauKOBOCTh) OOYCIIOBJI€HA JOMUHAHTHBIM T'€HOM. Y CEeMH U3
BOCBMH POKJICHHBIX KapJIMKOB POIUTENH ObUTM HOpMaTbHBIMH. OOBSCHUTE, TTOYEMY y HUX POJUINCH
netu-kapiauku? Kaxoit 3to Bun myrtanuu? Kakumu Moryt ObITh JeTH B Opake Kapiuka U HOPMallbHOM
JKEHILUHBI?

3amaua 6. Y My>XYUHBI OJIUH TJIa3 KapHii, a Ipyroil — royryooii (mogo0Hoe siBJICHUE HAOII0AaeTCs Y
Jmaku u cobaku ansickeH Manamyt). [TonpoOyiiTe 00BSCHUTBH, Kak 3TO MOrjo mpouszoiTH? Kakoil Tun
M3MEHYMBOCTH Ha0JII0/1aeTCs B IPUBEIEHHBIX pUMepax?

Kontpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04

Kputepuu oneHuBaHus:

«5» - Bce OTBETHI BEPHBI;

«4» - momyIieHa o/Ha OInOKa;

«3» - JOMyIIEHBI 2 OMHOKH;

«2» - nomyuieHsl 3 U 6osee OMMOOK UK paboTa HE BBHITTOIHEHA.

Paznen 4. JDxojaorus
Tema 4.2. IlomyJsinusi, CO00IIECTBA, IKOCHCTEMBI

Pe3yabraT 00ydyeHusi no teme: OnuchbIBaTh CBSI3b MEXy OPIraHU3MOM M CPEJIOi ero oOuTaHus.
Y craHaBIMBaTh CBSI3b CTPYKTYPBI M CBOMCTB 3KOCHCTEM.

IIpakTuyeckoe 3ansaTue Neb
Pemenue NpakTHKO-0PHEHTHPOBAHHBIX PACYETHBIX 3a/JaHUM 10 IEPEHOCY BELeCTBA U DJHEPIHU B
JIKOCHCTEMAX € COCTABJCHUEM TPOPUYECKHUX Lemneil U mupamMul 0HOMacChl U JHEPIruHu

Ieab: HayuuThCS peIIaTh NPAKTUKO-OPHUEHTHPOBAHHBIE PACUETHBIE 3a/laHMs IO MEPEHOCY
BEILIECTBA U SHEPTUH B IKOCUCTEMAX.

dopmyJaHpoBKa 3a1aHus: PacdyeT cpoka rcuepraHus MPUPOTHBIX PECYPCOB.

®adyaa: Pa3BuTue yenoBeuecKkoro o0IecTBa HEBO3MOXKHO 0€3 B3aMMOIeHCTBHsI ¢ TpupoAoi. Jlo



HEKOTOPOr0 BPEMEHM OTPHULATENIbHBIC IOCIEICTBUS XO3AMCTBEHHOM M MHOHN JAEATEIBHOCTU 4YEJIOBEKa
KOMIIEHCUPOBAJIM CIOCOOHOCTBIO TPUPOAHBIX CHUCTEM K camoBoccTaHoBieHMIo. Ho Kk cepenune
JBAJLIATOTO CTOJETUS CUTyalus W3MEHWIACh: OKpYyXKarollas IPUPOJHAs Cpella YK€ HE B COCTOSHUU
KOMIIEHCUPOBATh IOJIHOCTBIO IIOCIEACTBHS BO3JEHUCTBUSA POCTAa YHMCIECHHOCTH JIIOJEH M PacUIMpPEHUs
IIPOM3BOJICTBA. 3arpsi3HEHBI BOJA, BO3/1YX, PAaCTEHHUs, BBINAJAIOT KUCJIOTHBIE JT0KIU, 3PO3Us BBIBOJIUT
IIOYBBI U CEJILCKOXO35HCTBEHHOT0 000POTa, MOJISAPHBIE JIb/IbI TAIOT U3-3a NOTEIUIEHUS KIMMaTa, NCYE3at0T
MHOTHE BHJbl JKMBOTHBIX W PACTEHHH, HacelleHHEe NPUOOpEeTaeT XpPOHHUYECKHE 3a00JIeBaHUs, PACTET
cMepTHOCTh. CyniecTByIOIasl ceivyac WHTEHCUBHOCTb AHTPOIOTE€HHOTO BO3JEHCTBUSA BEAET HaIly
IIJIJAHETY K UCTOLICHUIO U JeTpajaluu.

3anganmne: OueHUTEe CPOK HMCUepHaHMs MPUPOJHOTO pecypca, €clid W3BECTEH YPOBEHb J00bIYM
pecypca B TEKyIIEM Tojly, a oTpeOIeHHe PeCypcoB B IOCIEYIOIIE oAbl OyJEeT BO3pacTaTh C 3aJaHHON
CKOPOCTBIO MPUPOCTA €XKETroJHOro notpedienus. Kakoil npupoaHblil pecypc UMEeT caMblid TOJTHHA CPOK
HCYEpIIAEMOCTH U KaKOH — HAUMEHBIINN?

Tao6auna 1 - UcxoaHble JaHHEIE

Pecype sanac peoypea Q. | o peypea Hﬁi/i}p
KamMeHHBI# yroib 6800 3,9 2
[Ipupoansrii ras 280 1,7 15
Hedtn 250 3,5 2
Keneso 12000 0,79 2,5
docdop 40 0,023 1,8
Mens 0,60 0,008 1,7
[uuk 0,24 0,006 1,3
CauHerl 0,15 0,004 2,2
AIOMUHH 12 0,016 1,6
Ypan 300 0,2 2

Jnis pacueTa BOCIONIb30BaThes (OPMYJIION CyMMBI WIEHOB PsiJia FEOMETPUUECKOH porpeccuu:

() 1)
rae Q —3amac pecypcos, )
g — rogoBas 100bI4a pecypca,
TP — npupocT notpedieHus pecypca,

t —umcio ner.

JlorapugmupoBanne BelpakeHUs s Q maer cremyromnyro (GopMyny Ui pacdera Cpoka

HCYepIIaHus pecypcea:
P BTEY
_ L”[q-;nn}-i-l

Kountpoaunpyembie komnerenuuu: OK 01, OK 02, OK 07



Tema 4.4. Biusinue aHTPONOreHHBIX (PAKTOPOB Ha Onochepy

PesyabTaT 00yueHuss mo Teme: OMNUCHIBaTh TI00ANBHBIE M PErHOHATBHBIC DKOJIOTHUYECKUE
mpoGyieMbl U yTH UX MuHuUMH3auuu. [Ipeanarate crocoObl IeHcTBUS MO 0e30MacHOMY MOBEICHUIO U
CHIDKCHUIO BIIMSHUS YEJIOBEKAa HAa MPHPOJHYIO Cpeay. BpeiOupaTh Mepsl Uil  COXpaHCHHS
OropazHo0Opa3us.

IIpakTuyeckoe 3ansaTue Ne7
OTxoabl NPOU3BOACTBA

He.]]bi HU3yUUTb CDez[epanLHHﬁ KJ'IaCCI/I(bI/IKaHI/IOHHHﬁ KaTaJIoI' OTXOA0B, HAYYHUTHCA OIPEACIIATH
KO 0TXO0Ja, €ro UCPAPXHUYCCKYIO IMO3HIHNI0, KJIACC OIMMACHOCTHU, arpCeraTHOC COCTOAHUC H (bI/IBI/I‘IeCKYIO

hopmy.

Xoa padoThi:
Teopemuueckasn uacmo

denepanbHbIil KIaCCU(DUKAIMOHHBIA KaTaJOr OTXOJIOB - 3TO CIIMCOK OTXOJIOB, COJEpKAIlWi B
cebe KIacCCU(UIMPOBAHHYI0 W CTPYKTYPUPOBAHHYIO HWH(MOPMAIMIO 10 BUIAaM HAWUMCHOBAaHUS U
ompejeNieHus] Kjlacca OMAacHOCTH Ui Jito0oro Bujga mycopa. IIpou3BOACTBEHHBIE U MOTPEOUTENbCKUE
OTXOJBI - 3TO CEPhE3HAs IKOJOTUUYECKas mpodiiema Jijist o0IecTBa.

OTxo0apl - BelIeCTBAa PA3HOTO MPOUCXOKACHUS, 00pa30BaBIINECs B Pe3ybTaTe MPOU3BOACTBA WU
JIPYroW 1eATEIIbHOCTH YeJIOBEKa:

- TOBapbI UM U3/I€TIHS, YTPATUBIINE CBOM CBOICTBA;

- IPUIIC/IINE B HETOTHOEC COCTOSTHUE;

- YIIaKOBOYHBIE MaTEPHAIIBI.

Jiis obecrieueHus: OE30MaCHOCTH OKPYKAIOIICH cpeibl HE0OOXOIUMMO BECTH OPTaHU30BAHHBIN yUdeT
BCEX OCTATKOB JACATCIBPHOCTH KaK 4YeJIOBeKa, Tak U mpou3BoacTBa. C 310l 1enbio 0611 pazpadoran @KKO,
KOTOPBIA pErJIAMEHTUPYET paboTy MpeAnpusTHi B 00JaCTH CIIMCAHUS MATCPHAIIOB, YTPATUBIINX CBOIO
(GYHKIIMOHATBHOCTD, MPHUILEIIINX B HEPUTOAHOCTh, TPEOYIOMMX 3aMeHbl. OHaKO OCHOBHAs IIEJIb €T0
co3maHus - obecrieueHHe O€30MAaCHOCTH YTWJIM3AIMKM OTXOJIOB, UX TMEPEBO30K; CO3JaHHUE YCJIOBHM HE
HapyUIAIOIINX YKOJIOTUYECKUX MPUHITUIIOB COXPAHEHHS YUCTOTHI IPUPOIBI.

B knaccugukanuu orodpakaercs:

- TPOUCXOXACHHE OTXOOB, BCETO MITh BUAOB ()KHBOTHOTO, PACTUTEIHLHOTO, MUHEPAIILHOTO,
XUMHYECKOTO, KOMMYHAaJIbHO-OBITOBOTO);

- arperaTHO€ COCTOSIHHE BEIeCTBa, a Takke ¢uszndeckas Gopma (OIOKH, CTPYXkKa, TOIIMBHBIC
KHUKOCTH);

- 00pazoBaHue ChIPbsl, XUMHUUECKUI COCTAB, TEXHOJIOTUU TIOTYUYEHUS;

- mocaeAHue nU@pbl 0003HAYAIOT IKOJIOTHIECKYIO OMTaCHOCTb.

®denepanbHbIi KIaccu(PUKAITMOHHBIN KaTalor 0TXoA0B yTBepkaeH [Ipukazom Pocripupoananzopa
ot 22.05.2017 Ne 242 (pen. ot 16.05.2022).

Kog kaxmoro Buga orxo0B umeeT 11-3HauHy0 CTPYKTYpY.

[TepBBie BOceMb 3HAKOB KOJIa MCIIOIB3YIOTCS IS KOJAUPOBAHMS TPOUCXOXKICHUS BUAA OTXOJIOB U
UX COCTaBa.

JIeBATBIA W JNECATHIA 3HAKHW KOJIa MCIOJB3YIOTCS JUIS KOAMPOBAHHS arperaTHOTO COCTOSHUS U
¢uznueckoit popmsl Buaa orxon0B (IIpunoxenue).

OnwHHAIIATHIA 3HAK KOJa - JJIT KOJAMPOBAHUS KJIacca OMMACHOCTH BHJIA OTXOJIOB B 3aBUCHMOCTH
OT CTETICHH HETaTUBHOT'O BO3ACHCTBUS Ha OKPYKAIOIIYIO CPEIy.

B 11-m 3nake xoxa nmudpa 0 ucmonb3yercs it OJI0KOB, THITOB, TIOJTHIIOB, TPYIIT U TIOATPYIII; JIJIS
BHUJIOB OTXOJIOB 3Hauamias mudpa oboznauaer: 1 - | kmacc omacHoctu; 2 - |l kmacc omacHocTH; 3 —
Il xiracc omacuocTu; 4 - IV xmacce ommacHocTH; 5 - V Kitacc OImacHOCTH.

denepalbHbI KIACCH(PUKAIMOHHBIN KaTajJor OTXOJOB, MMEET MATh YpPOBHEH KiaccuuKaium,
PaCTOIOKEHHBIX 110 HePAPXUICCKOMY IMPUHITUITY: OJIOKH, THITHI, TOATHITHI, TPYTIITBI, IIOATPYIIITHL.

Breicium  ypoBHeM  kiaccupuKalMM  SBASIOTCS  OJOKH, CGHOPMUPOBAHHBIE M0 MPHU3HAKY
MIPOUCXOXKICHHS OTXO/I0B, OHH 0003HAYCHBI CIICAYIOMNMU ITUPPAMH:



10000000000 brnok 1. OTX0/bI CENbCKOTr0, JIECHOTO X0351iCTBa, PHIOOBOJICTBA M PHIOOJIOBCTBA.

20000000000 Bnok 2. OTx01b! JOOBIYH ITOJIE3HBIX UCKOIAEMBIX.
30000000000 biok 3. OTxoa61 00pabaThIBArOIITNX TPOU3BOICTB.
4 00 00000000 brnok 4. Otxoapl MOTpeOJieHUs MPOW3BOJICTBEHHBIE M HEMPOU3BOICTBCHHEIE;

MaTepHalbl, U3AEIHUs, YTPATHBIIUE MOTPEOUTEILCKHE CBOWCTBA, HE BOIICIIINE B
omoxkun1l-3,6-09.

60000000000 brnok 6. Otxoap! obecrieueHust AIEKTPOIHEPTUEH, Ta30M U ITAPOM.

70000000000 brok 7. OTXoas1 Ipu BOJOCHA0KEHUH, BOJAOOTBEICHUH, IEATEILHOCTH 110 cOOpY,
00paboTke, yTHIIM3aun, 00€3BPEIKUBAHUIO, PA3MEIICHUIO OTXO/I0B.

80000000000 biok 8. OTX0/1bI CTPOUTENBCTBA U PEMOHTA.

90000000000 brok 9. OTx0/bI pU BEITIOTHEHUH MPOYUX BUAOB JIEATEIBHOCTH, HE BOIICANINE B

omoxku 1 - 3,6 —8.

[Ipomnymennbie nudpel OCTaBlIeHbI sl 0003HAUEHUSI PE3EPBHBIX OJIOKOB B NMPHUHSITON CHCTEME
KOJMPOBAHUSI.

B ocHOBy BbIIeNeHUSI pa3UYHBIX THUIIOB BHYTPH OJIOKOB IIOJIOKEHBI pa3IMYHBbIC MPHU3HAKH:
MIPOUCXOXKACHUE UCXOTHOTO CBIPhS, IPOU3BOJCTBEHHAs (TEXHOJOTHYECKasi) MPUHAAICKHOCTh MO3UIHH,
XUMHAYECKHI COCTaB M XMMUYECKHE CBOMCTBA, arperaTHOE COCTOSIHUE U JPYTUe CBOICTBA.

Wepapxuueckuii mepexol OT TUIOB K MOATPYIIIIaM COOTBETCTBYET MEpeXoy OT Oojee o01iero K
0oJiee KOHKPETHOMY H 00J1ee MoAPOOHOMY ONHMCAHHIO XapaKTEPUCTHK U CBOMCTB JJAHHOTO OTXO/Ia.

[IpunsTHIE TpaBUiIa MO3BOJIUIN BBECTH CUCTEMY IU(GPOBOrO KOAUPOBAHHS OTXOAOB C LIEJIBIO
dbopManm3anuu UX o0O3HAUYCHUU M yI0O0CTBa cOOpa, 0OpabOTKH W mepenadr MHGOPMAIUU O JIFOOBIX
BUJIaX OTXOJIOB.

B Takoii cucreme 050k 0003HAYaeTCs KOAOM C OIHOW TepBOW 3Havamed nudpoil (Hampumep,
100000 00 00 0), Tum, coorBeTcTBEHHO, ¢ AByMs (Hampumep, 1 10 000 00 00 0), moarum - ¢ Tpems
(manpumep, 1 11 000 00 00 0), rpynma — ¢ vetbipbMs (Hanpumep, 1 11 100 00 00 0), moarpymnma — ¢
maThio (Hampumep, 1 11 110 00 00 0).

Ilpakmuueckasa wacmeo
1. OnpenenuTh CBOM BapHaHT 3aJaHUs, UCIIOB3Ys Ta0auIy 1.
Ta6nuna 1 - Ne BapuaHTa, COrjiacHO HoMepa 00y4aroerocsi B ClUCKe Mo JKypHaly.
No BapuanTa Homep cTynenTa B crivcke no xypHainy
1 1,11, 21
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10, 20, 30

2. Haiitu B cetu MHTepHeT PenepanbHblil kiaccudukannonnslii katanor otxo0B (OKKO).

3. 3amomHUTh TaONMIy 2 B COOTBETCTBHM C BapHAHTOM 3adaHus (OJIOK, THI, TOJTHII, TPYIIIa,
MOArpyIIa U BUJ OTXO0J1A).

4. Onpenenuts 1o koxy ®PKKO u kogudukaTtopy arperaTHoro coctosiHusi u puandeckoi GopMsl
(ITpunoskeHune) Kiracc OMaCHOCTH OTXO0/]1a; arperaTHOE COCTOsTHNE U (U3HUECKYI0 (hopMYy.

Tab6muna 2
Koxg ®KKO HanmMmenoBanme
bnox
Tun
IToxTun

I'pynmna




IToarpynna
Bun otxona

Knacc onacHocru:
ArperatHoe cocTosHue U pusudeckas popma:

Hanpumep:
Cmebnu KyKypy3bi
Koo ®KKO Haumenosarnue
10000000000 | OTXOLbI CEJILCKOI'O, JIECHOI'O XO3SHUCTBA, PbIFOBOJCTBA u

PbIEOJIOBCTBA

11000000000 | OTXOJbI CEJICKOIO XO35HCTBA

11100000000 | Omxoosr pacmenuesoocmea (8kiouas OessMeEIbHOCMb N0  NOO20MOBKe
npoOyKyuu K covimy)

11110000000 | Omxoowsr npu svipawusanuu 3epHOBbIX U 3ePHOOO0O0BLIX KVIbIMYP
11111000000 | Omxoowst npu ybopke yposicas 3epHO8bIX U 3epHOO0O0BLIX KYIbIMYP
11111004235 | Cmebau kykypy3ol

Knacc onacnocmu: \V
Aepecammnoe cocmosnue u gpuzuneckas popma: 8010KHO.

Bapuanr 1
1. 3epHOOTXO/ABI FPEUNXH.

2. lllnambl OypoBble IpU OypEeHUH, CBA3aHHOM C J100bIUEil MPECHBIX U COJIOHOBATHIX MOJ3EMHBIX
BOJI.
3. [llemyxa opexoB.
4. MoposkeHoe, yTpaTHBIlIee TOTPeOUTENbCKIE CBOMCTBA.
5. OTX0/1bI IPH OYUCTKE KOTJIOB OT HAKHIIH.
6. 30512 OT CHKUTAHUS TTBUTH XJIOTIKOBOH, OTX00B OyMaru, KapToHa, IPEBECHHEI.
7. OTX0bI TpyHTA IPU MPOBEJCHUN OTKPBITHIX 3€MIISIHBIX paOOT MPAKTUYECKH HEOMIACHBIE.
8. ®UIBTPBI OYUCTKU MaCIIa, IEPEKAYMBAEMOT0 HACOCHBIM 000PYI0BAaHHEM.
Bapwuanr 2
. CyOcTpaThl MUHEpaJIoBaTHBIE /U1 TEIUIMYHOTO PACTEHHEBOACTBA OTPAOOTaHHBIE.
. OTxozp! (XBOCTHI) uIOTAIUH PYJ CEpEOPSHBIX U 30JI0TOCOIEPKALTHX.
. KocTouku nionossle.
. [1umieBble KOHLEHTPATHI, yTPATUBIINE TOTPEOUTENBCKUE CBOICTBA.
. OTXOBI YNCTKU TEXHUUECKUX KAaHAJIOB KOTEIbHBIX TOMEILIEHUI.
. Ilecok kBap1eBbIi PUIBTPOB OUMCTKHU BOJIbI IJTaBATENbHBIX OaCCEHHOB OTPaOOTAaHHBIM.
. JIoM KUpIIMUHOMN KJIaJIKU OT CHOCA U pa300pKH 31aHHH.
. Kongencar BogHO-MacCHsIHbIA KOMITPECCOPHBIX YCTaHOBOK.
Bapuanr 3
. HaBo3 KkpyImHOTO poraroro ckoTta CBeXHil.
. Ocaok 0TCTOS BOABI THIPOYOOPKH 000pYIOBAHUS arfIOMEPALIUH KENE3HBIX PY.
. JKMBIX TOpYNYHBIN.
. Onesina U3 HaTypaJbHBIX BOJIOKOH, YTPaTUBILNE OTPEOUTEIHCKIE CBOUCTBA.
. 30JIOIITAKH ITPH IPOU3BOJICTBE T€HEPATOPHOIO T'a3a U3 YIJICH.
. OUIBTPBI HA OCHOBE CTEKJIOBOJIOKHA, OTPa0OTaHHBIE TPU BOJOMIOATOTOBKE.
. OTX0BI CTPOUTEIHHOTO 11I€OHS HEe3arpsi3HEHHBIE.
. OTX0aBI METAHOJIA TIPU €70 XPAHEHUH.
BapuanT 4
1. OTX0/BI MOACTUIIKM U3 IPEBECHBIX ONMUIIOK IPU COIEPKAHUH CBUHEH.
2. OTXO0/IbI OYMCTKH MPUPOTHOTO Ta3a OT MEXAaHUIECKHUX MTPUMECEH.
3. IlaxTa npu cenapanuu CIMBOK.
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4. Croeuopexjaa U3 IWIEPCTIHBIX TKAHEW, yTpaTUBIIAsS MOTPEOUTENLCKUE  CBOWMCTBA,
He3arpsi3HeHHasl.
5. Konnencar ¢puiabTpoB 0YHCTKH ra3000pa3HOTO TOIINBA.
6. OcatoK OYHMCTHBIX COOPYKCHHH JT0KIeBOM (JIMBHEBOI ) KaHAIM3AIIMH MaJIOOACHBIH.
7. OTX0/pBI IEMEHTA B KYCKOBOM (hopme.
8. Otxoapl rpaduTa Mpu peMOHTE rPaGUTOBOr0 000PYTI0BAHHUS.
Bapuant 5
1. [TomeT KypHUHBIN CBEKHUH.
2. Konpgencar ra3oBblii He()TSHOTO (TIOIMyTHOTO) ra3a.
3. MosnouyHas npoayKIHsi HEKOHAULMOHHASL.
4. Crieniofiex/1a U3 MOJUTIIPOITUICHOBOTO BOJIOKHA, 3arps3HEHHAS (DEHOJIOM.
5. OTX0AbI 3aY4MCTKH MACIOIPUEMHBIX YCTPOHCTB MAaCIOHAMIOIHEHHOTO 3JIEKTPOOOOPYJOBAHHS.
6. Mycop ¢ 3alIMTHBIX PEIICTOK XO3SMCTBEHHO-OBITOBOM ¥ CMEIIAHHOW KaHAIIM3alluu
MPAKTUYECKH HEOACHbIH.
7. JIom 5xene300eTOHHBIX M3/IEHIA, OTXO/IbI JKeJIe300€TOHA B KyCKOBOI (hopme.
8. JIoM KHCIIOTOYTIOPHOTO KUPIHUYA.
BapuanT 6
1. XKuzakue oTxo/1bl CMbIBa HEUHUCTOT MPU YOOPKE BOJIBEPOB.
2. [Teuth Ta3009MCTKH KAMEHHOYTOJIBHASL.
3. OTxomb!l IPOOIEHKH U CEYKU OBCSHOM.
4. Otxo/pl (haHEepbl U U3JENUN U3 Hee He3arps3HEHHBbIE.
5. JIM3TUJICHTJINKOIIb, OTPA0OTAaHHBIH MPHU OCYIIKE MPUPOTHOTO Ta3a.
6. N craOunm3upoBaHHbBI OMOJIOTHYECKUX OYMCTHBIX COOPYKEHHH XO3SHCTBEHHO-OBITOBBIX U
CMEIIIaHHBIX CTOYHBIX BOJI.
7. O6pe3b U JIOM IMIICOKAPTOHHBIX JIUCTOB.
8. JloM (pyTepoBOK meyeit 1 me4Horo 000pyA0BaHUS MPOU3BOACTBA KOKCA.
Bapuanr 7
. lepOurn cumasuH, 3anpeneHHbIN K UCIIOJIb30BAHUIO.
. [lInam yronbHbIA OT MEXaHUYECKON OYMCTKH MIAXTHBIX BOJ MAJIOOTIACHBIM.
. O6pe3ku 1 OOPBIBKYU IIEJIIKOBBIX TKaHEH.
. JIOM 1 0TX0/1bI 0JI0BA HECOPTHUPOBAHHBIE.
. Caxxa mpu C:KUTaHUH Ma3yTa.
. I u30BITOUHBIN OMOTOTHYECKUX OYUCTHBIX COOPYKEHUM HeTeCcoAepKaITUX CTOYHBIX BOI.
. OTX01bI LITYKaTypKH 3aTBEP/IEBILIEH MAJIOOTIACHBIE.
. Jlom yTEpOBKH MUKCEPOB ATFOMUHHEBOTO ITPOU3BOICTBA.
BapuanT 8
. OTxoxsl cusoca.
. CYyriMHUCTBIE BCKPBIIIHBIE TOPO/Abl IPAKTUYECKU HEOTIACHBIE.
. bpak xeBatenbHON pe3MHKH B IPOU3BOJICTBE KEBATEIbHON PE3UHKU.
. OTX0pI Ta3erT.
. OTX0/1bI IPU OYUCTKE KOTJIOB OT HAKUIIU.
. Mycop u cMeT yJIM4HBIN.
. OTxozsl pyOepoua.
. JJom 0OMypOBKH TTapOBBIX KOTJIOB.
BapuanT 9
. OTX0bI KOpUYEBAHUS THEH.
. [lecuanblie BCKPBILIHBIE TOPO/IbI MPAKTUYECKU HEOMTACHBIE.
. [Ip11b yaiinas.
. boli CTeKIIIHHBIN PTYTHBIX JIAMII U TEPMOMETPOB C OCTATKAMH PTYTH.
. 3oma ot cxxura"us Topda.
. PacturenbHble OTXObI IPH YXOJE 32 Ta30HAMU, [IBETHUKAMH.
. OTX0/1bI TMHOJIEYMA HE3aTrPA3HEHHBIE.
. OTX0/1bI 3a4MCTKH U MPOMBIBKH Ta30TIEPEKAYNBAIOIINX arperaToB.
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. OTX0/1BI ceTEl U CETENONIMBOYHOIO0 MaTEPHaIa U3 MOJIMAMHIHOTO BOJIOKHA.
. CxanpHbIE BCKPBIIIHbBIE TOPOJIBI B CMECH MPAKTUYECKH HEOTIACHBIE.
. BeKkuMKH criagkue.
. OTx011b1 OyMaru u KapToHa, 3arpsi3HEHHbBIC JIAKOKPACOYHBIMH MaTEpHaIaMH.
. 30J1a OT CHKMT'aHHUs yIJIg MAJOOIAaCHas.
. CMeT ¢ TeppUTOpHUH aBTO3aIPABOYHOMN CTAHIIMN MaJIOOMACHBIH.
. [lImassl 5xene3H0I0POKHBIE Kelle300eTOHHBIE OTpabOTaHHBbIE.
. [lImam OYMCTKY TAaHKOB HE()TECHAIMBHBIX CY/IOB.

CO~NO OIS WN -

Ipunoocenue
Konudukarop arperarHoro coctossHus ¥ GU3NIECKOi (hOpMBI OTX0/1a
(AeBATHIN U IECATHIN 3HAKH KOJIA):

00 - He TpeOyert omnpeneneHus arperaTHOrO COCTOSIHUS U GU3NIECKOM (hOPMBI

10 - XKuakoe / UnauBuayaabHbIC BEIIECTBA, PACTBOPHI

20 - Teepaoe / Hcmonb3yercs, eCiid TBEPIAbIA OTXOJ IMPEACTABICH CMECHIO Pa3IUYHBIX
buzmdeckux Gpopm

21 - KyckoBas popma

22 - Ctpyx)Ka

23 - BonokHo

29 - [Ipoune hopmbI TBEPIBIX BEIIESCTB

30 - lucriepcHbIC CUCTEMBI

31 - XKunkoe B xugKkoM / OMyIbCUs

32 - Tepnoe B xxuakom / CycrnieHsus

33 - TBepmoe B sxuakom / ITacta

39 - IIpoune muCTIEpCHBIE CUCTEMBI

40 - TBepable ChITyYyue MaTepuabl

41 - ITopomiok

42 - ITeun

43 - Onuaku

49 - IIpoune chllydne MaTepuabl

50 - M3nenwust U3 TBEPIBIX MATEPHAIIOB, 32 UICKITFOUCHUEM BOJIOKOH

51 - Uznenuie U3 oqHOTO MaTepuaia

52 - VI3aenus n3 HECKOJIBKUX MaTEPHATIOB

53 - Uznenus, conepskariue XuaKocTh

54 - U3nenus, coaepikaiiue ra3

60 - M3nmenust U3 BOJOKOH

61 - M3nenue u3 0JTHOTO BOJIOKHA

62 - N3nenus u3 HECKOJIBKHUX BOJIOKOH

70 - Cmecu TBEpIbIX MaTepUATIOB U U3AETUI

71 - Cmech TBepBIX MaTepUaAJIOB (BKIJIIOUask BOJIOKHA)

72 - CMech TBEP/IBIX MAaTEpUATOB (BKJIIOYAs BOJIOKHA) M U3IEITHA

3a;[aHHe ABIIACTCA HpO(bCCCI/IOHaJ'IBHO-OpI/ICHTI/IpOBaHHHM.

Kontpoaunpyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07, T1K 2.3

Pa3nen 5. buoJjgorus B JKU3HHN
Tema 5.1. BHOTEXHOJOIMH B dKU3HU KAKIOT0

PesyibTraT o00yueHMss mno TeMe: AHAIUM3UpPOBATh OSTUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIeIOBAaHMM B 00J1aCTH OMOTEXHOJIOTHH U TEHETUYECKUX TEXHOJIOTHH.



IIpakTyeckoe 3ansaTue Ne§
Keiicbl Ha aHaan3 MHPOPMALMH 0 HAYYHBIX JOCTHKEHUSAX B 00J1aCTH FreHeTHYEeCKUX
TeXHOJIOT Ui, KJIeTOYHOWH MHKEHEePHH, MUIIEeBbIX OUOTEXHOJIOTHH

DopMyJIMPOBKA 32/IaHUSL:

buoTtexHoorus - KOMIUIEKCHAsE HayKa, pa3padaThIBaroiiasi CriocOObI MOTYyYeHUST HEOOXOIMMBIX
YEJIOBEKY BEIIECTB C MMOMOIIIBIO KUBBIX OPTAaHU3MOB.

Kiierounast uHx’eHepust - 3TO METOJ] OMOTEXHOJIOTUH - BbIpAIIMBAaHUE B CHEIUATBHBIX YCIOBUSIX
KYJBTYP KJIETOK KHUBBIX OPTaHU3MOB JIJIsl TPOBEICHUS UCCIICIOBAHNM, a TAKXKE JIJIST MEIUITMHCKUX LIEJIeH -
HaIrpuMep, BhIpAlIiBaHUE TKAHEH YeIoBeKa /s MOCIeAYIOIIe TpaHCIIaHTaIlUH.

['eHHas WHXKEHEPHUS - 3TO METOJl OMOTEXHOJOTHH W HAIMPAaBICHUE MOJEKYJISIPHOW OWOIOruH, B
paMKax KOTOPOIr'o OCYIIECTBIISIETCS] KCCIIEIOBAHUE U BbIICJICHUE T€HOB U3 KJIETOK KUBBIX OPraHU3MOB JIJIsi
MOCJIe YOI MaHUITYJISIUH.

[TumeBast OMOTEXHOJIOTHS - ATO NMPUMEHEHHWE COBPEMEHHBIX OMOTEXHOJIOTMYECKHUX METOJIOB K
MMPOM3BOJICTBY M TEpepadOTKE MUINECBBIX IMPOIYKTOB, a TaK)KE IMHUIIEBBIX HHTPEAUCHTOB M IHIIEBBIX
JI00aBOK.

B Poccuiickoit @eneparuu 2022-2031 rr. oOBSABICHBI JECATHIETHEM HAyKU U TEXHOJOTHUH, TaK
Kak 1o pesynbrataM uccienoBanus BLHIUOM 6onee 70% poccusiH MHTEPECYIOT HOBBIE JTOCTHXKEHUS B
HayKe W TeXHHKE.

3agaHue: HAIUTE U IPOAHATTUZUPYNUTE PA3IMIHBIC UCTOYHUKN UHPOPMAIUH (HaydHast U y4eOHO-
HayyHas JIMTeparypa, CPelICcTBa MaccoBOi HMH(opMmaluu, ceTh VHTepHET W Apyrue) mo Teme Keiica.
OTBeThTE Ha BONPOC HA OCHOBE HAaWJEHHBIX AaHHBIX: Kakue HayuyHbIe TOCTHXKEHHUS UMEIOTCS B 00J1aCcTH
TCHETUYCCKUX TEXHOJIOTHH, KJIETOYHONH MHXKCHEPHUH, MUIIEBBIX OMOTeXHONIOTHI? KakoBBI MepCIEKTHBBI
pa3BUTHS JaHHBIX HAINPaBJICHUHN B HayKe?

3ajaHue BBIMOJIHSETCS B MallbIX rpymmnax (3-4 yenoBeka):

1 rpynna - Hay4Hble JOCTH)KEHHUS B 00JIaCTH TEHETHYECKUX TEXHOJIOTHH.
2 rpynna - Hayunbie TocTHKEHUs B 00J1aCTH KIETOYHON HHKEHEPHH.

3 rpymnna - HayuHsle ocTukeHus B 001aCTH NMUIIEBbIX OMOTEXHOJIOTUH.

3aI[aHI/Ie ABIIACTCA HpO(l)CCCI/IOHaJ'ILHO'OpI/IeHTI/IpOBaHHHM.

IToaroToBbTe yCcTHOE COOOIIEHUE C IPE3EHTAIMEN, B KOTOPOM HEOOXOMMO OTPa3UTh:
1. Onucanue KpaTKoi UCTOPUU CO3AaHUS TEXHOJIOTUH.

2. Ilpumepsl HAYYHBIX TOCTHKCHUH.

3. IlonoxuTenbHbIe TOCIEACTBUS UCIIOIb30BaHUS TEXHOIOTHH.

4. OtpunarenbHble NOCIEICTBUS UCIIOIb30BAHUS TEXHOIOTHH.

5. IlepcrieKTHUBBI pa3BUTHS JaHHBIX HAIPABJICHUH B HayKe.

Jlst co3nanus KaueCTBEHHOM Mpe3eHTallui He0OX0AUMO COOII0IaTh Psiji TPEOOBAHUIA:

Ob6mue 1. IIpe3enTanus J0KHA HAYMHATHCS C TUTYJIBHOTO Claiija, T yKa3bIBaeTCs TeMa,
TpeboBaHus CBeZIeHHsI 00 aBTOpE U T.II.

2. Ha cnaiinax HeoOXoauMoO pa3Meniath TOJBKO TE3UCHI, KIIOYEBbIE CIIOBA,
rpaduueckre MaTepuansl (CXeMbl, pUCYHKH, TaOIHIIbI, POTO U T.I1.).

3. Mcnonp30BaTh €AMHBINA CTUIIb O(hOPMIICHUS.

4. KonnyecTBo ClaifioB JOKHO OBITh JTOCTAaTOYHBIM JUIS PACKPBITHUS TEMbI, HO HE
6onee 20-tu.

[Hpudter 1. Caenyer ucmosnp30BaTh CTaHAAPTHBIC, IMUPOKO PACIIPOCTPAHEHHBIC MIPUQTHI,
takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;

2. Pa3mep mpudra U1 3aroI0BKOB - He MeHee 24, miis nHpopmain He MeHee 18.

3. He pexomeHyeTcst HCNOIB30BATh Pa3HbI€ TUITBI IPHU(TOB B OJITHON MPE3EHTALINH.
4. JIns BIneneHus UHPOpMALMK cleAyeT HCIOIb30BaTh >KUPHBIA HIpUdT, KypcuB




WY TTOTYePKUBaHUE.
5. He 3moymoTpe6msaTh IponuCcHBIMU OYKBaMHU.

®on 1. XXenarenpHO HCHOTB30BaTh OJHOTOHHBIN ()OH HESIPKUX ITACTEIBHBIX TOHOB.
2. J111 poHa mpeanoYTUTENILHBI XOJIOIHbIE TOHA.

Hcnonp3oBanu | 1. Ha omHOM ciaiiie peKoMeHAyeTCs UCIONb30BaTh He Oosee 3-X IIBETOB: OJIUH IS
e [BeTa ¢doHa, OJIMH AJIs 3aT0JIOBKA, OJVH ISl TEKCTA.
2. Jlnsa ¢hoHa ¥ TEKCTA UCITOIH30BaTh KOHTPACTHBIC I[BETA.

IIpencraBnenu | 1. PekoMmeHayeTcs MCIIOJIb30BaTh KOPOTKHE CI0BA U ITPEUIOKEHUS.
e uHpopmaruu | 2. MUHUMH3UPOBATH KOJMYECTBO MIPEIOTOB, HAPEUHH, TPUIaraTeIbHbIX.
3. 3aroyI0BKH J10JIKHBI IPUBJIEKATh BHUMAHUE ayJUTOPUH.

Ob6wem He crout 3anonHATh 01MH Claiia CAUIKoM O0NbIIUM 00BeMOM HH(POPMALIUH: JIIOIU
uHpopManuH MOT'YT €IMHOBPEMEHHO 3alIOMHHTH HE 0ojiee TpeX (haKTOB, BEIBOIOB, ONPEACICHUI.

Kountpoaupyembie komnerenuuu: OK 01, OK 02, OK 04, I1K 2.3

Tema 5.2. BUOTEXHOJIOTHH B MPOMBIILIIEHHOCTH
PesynbTaT o0O0y4YeHMsT 1O TeMe: AHAIM3UPOBATh JTHUYECKHE AaCMEKTHl COBPEMEHHBIX
WCCIICIOBAHMI B 00JIaCTH OMOTEXHOJIOTHH U TEHETUYECKUX TEXHOJIOTHIA.

IpakTnyeckoe 3ansitue Ne9
Keiicbl Ha aHa M3 HH(OpPMALNH 0 PA3BUTHHU NPOMbIILIEHHBIX OMOTEXHOJIOTHIA

DopMyJIMPOBKA 32/IaHUS:

buotexHonorus - KOMIUIEKCHAas HayKa, pa3pabaTbIBarollas CIOCOObI MOJIYYEHUs HEOOXOIUMBIX
YeJIOBEKY BEILECTB C OMOILBIO KUBBIX OPraHU3MOB.

buorexHonorus NpOMBIIIICHHAsS - MpPAaKTUYeCKas BETBb OHMOTEXHOJIOTHH, OCYIIECTBIISIONIASL
HIIMPOKOMAcCIITaAOHOE MPOU3BOJICTBO OMOIPOIYKTOB IO BCEM CEKTOpaM OMOTEXHOJIOTUU (MEAUIIMHCKOMY,
MULIEBOMY, CEIbCKOXO03HCTBEHHOMY, SJHEPT€TUYECKOMY, SKOJIOTHYECKOMY U JP.).

buonornueckuii CHMHTE3 MO3BOJSIET CO3/1aBaTb OTPOMHOE pPa3zHOOOpa3ve HOBBIX IMPOJIYKTOB C
3aJJaHHBIMM CBOMCTBaMU. Peub HUET Kak O TPaJUIIMOHHBIX 00JacTIX (HalpuMep, MPOAYKThI IIUTAHUS JUIs
4esioBeKa, KopMma JJisl JKMUBOTHBIX M TaK Jlajee), Tak M MPUHLUIHUAIBHO HOBBIX 00JACTSIX (TaKUX Kak
MIPOU3BOJICTBO OMOIOIMMEPOB, MMPOU3BOJICTBO OMOpaA3IaraeMbIX MPOAYKTOB, OMOTOIUIUBO). DTOT CEKTOP
ABNSICTCS B  HACTOSIIMHA  MOMEHT  MOIIHBIM  JIBUTATelleM  pa3BUTHS ~ OMOTEXHOJIOTMYECKOM
MIPOMBIIIIJIEHHOCTH B MUDE.

B coBpemenHoil Poccun cymecTBylOT KOMIJIEKCHBIE MPOTpPaMMBbl MO Pa3BUTHIO OMOTEXHOJIOTUH,
Ha KOTOPbIE BBIJEISIIOTCS OF0/IKETHBIE CPEICTBA B MUJUIMApAAX pyOIIeH.

3aganme: HaliuTe U NpoaHATM3UPYHTE pa3IMUHble HCTOUHUKY HH(OpMaIK (HaydHas U y4eOHO-
HayyHasl JIMTepaTypa, CpelCTBa MaccoBOM HMH(opMmaluu, ceTh VHTepHET U Apyrue) mo Teme Keiica.
OTBeThTE Ha BOIIPOC HAa OCHOBE HANJEHHBIX JaHHBIX: Kakue CyliecTByIOT COBPEMEHHBIE HAIIpaBJICHHUS
pa3BUTHS MPOMBIIUIEHHBIX OMoTexHOoJoruii? KakoBo NMpUMEHEHHE NaHHBIX TEXHOJOTHH B pa3iMyYHBIX
cdepax KU3HU COBPEMEHHOT0 00111ecTBa?

3agaHue BHINOJIHACTCS B MaNbIX rpymnmax (3-4 yenoBeka):

1 rpynna - IIpou3BoacTBO GEpPMEHTOB.

2 rpynmna - buotexHoaoruyeckoe mponu3BoACTBO aMUHOKHUCIIOT.

3 rpynmna - [Ipon3BoacTBO MoNMMcaxapumoB.

4 rpynna - [Ipou3BoacTBO CyOCTaHIMI aHTHOMOTHKOB.

S rpynna - [Ipou3BoicTBO OMOTOIIIMBA HA OCHOBE IPEBECHBIX OTXO/I0B.



3ananue siBiseTCs MpohecCHOHATbHO-OPUEHTUPOBAHHBIM.

[TonroToBbTe yCTHOE COOOIIEHUE C MPE3CHTAIMEH, B KOTOPOM HEOOXO0 MO OTPa3UTh:

1. ChopmynupoBath NOHATHE, 00JIACTH HCTIOIB30BAHHMS.

2. 'eorpadust poccUiiCKUX MPEANPUATHN, 3aHUMAIOIIUXCS TPOMBIIIUICHHBIMU OMOTEXHOJIOTHSIMHU.
3. CoBpeMeHHBbIC JOCTHDKEHHS W TEPCHCKTHBBI PAa3BUTHA B OOJACTH MPOMBIIUICHHBIX

OUOTEXHOJIOTUA.

Jlyist co3anust Ka4eCTBEHHOM MPEe3eHTAIMH HEOOX0AMMO COOITIOIATh Psii TPEOOBAHUIA:

e nHpopMaun

OO0uue 1. TlpeseHTanus AOJKHA HAYMHATBHCS C TUTYJBHOIO Cllaiijia, Te yKa3bIBaeTCs TeMa,
TpeOoBaHUs CBe/IeHUS 00 aBTOpE U T.II.
2. Ha crnaiiiax HeEoOXoOuUMO pa3MelaTh TOJBKO TE3UCHI, KIIOYEBBIE CJIOBA,
rpaduveckre MaTepuaibl (CXeMbl, PUCYHKH, TaOIHIIbI, (POTO H T.I1.).
3. Hcnonb30BaTh €AMHBIN CTUIb O)OPMIICHHUS.
4. Konn4ecTBO CIalI0B AOJDKHO OBITH TIOCTATOYHBIM UIS PACKPBITUS TEMBI, HO HE
6onee 20-Tu.
Mpudrs 1. Cnemyer ucnonb30BaTh CTaHAAPTHBIE, IIMPOKO PACTIPOCTPAHEHHBIE MIPUDTHI,
takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;
2. Pa3mep mpudra a5 3arojoBKOB - He MeHee 24, 11t nHbopMmanuu He MeHee 18.
3. He pekomeHyeTcst UCIIOJIb30BaTh Pa3HbIE TUIBI LIPU(GTOB B OAHOM MPE3EHTALUH.
4. Jlns BeIgeneHUs MHPOPMAIUHU CIIEAYEeT MCIIOIB30BaTh KUPHBIN MIPH(T, KypCcUB
WIN TIOYepKUBAHHUE.
5. He3noynorpe0asaTh ponucHbIMU OyKBaMHU.
®oH 1. KenareiapHO HCHONB30BATH OHOTOHHBIN (DOH HEAPKUX MACTEIBHBIX TOHOB.
2. Jlns hoHA MPEAIOUTUTETHHBI XOJIOJHBIE TOHA.
Hcnons3oBanu | 1. Ha onHoM criaiie peKkOMEHyeTcsl HCIIONIb30BaTh He Oosiee 3-X LBETOB: OJMH IS
€ 11BeTa ¢doHa, OAMH AJIS 3aroJI0BKa, OJIUH JUISI TEKCTA.
2. Jlns hoHa M TEKCTa UCTIONB30BaTh KOHTPACTHBIE I[BETA.
[IpencraBnenun | 1. PexomeHayercs UCIONb30BaTh KOPOTKUE CIOBA U MPEJIOKEHHUS.

2. MI/IHI/IMI/ISI/IPOBaTB KOJMYCCTBO MMPEATIOTOB, Hapeqnﬁ, npuiaaraTeibHbIX.
3. 3aronoBku JAOJIKHBI IPUBJICKATh BHUMAHNEC ayJIUTOPUH.

O6beMm
uH(popMauu

He cTout 3anonHsaTh OJUH cllaif]] CIMIIKOM OOJBIINM 00bEMOM HH(POPMAIIUH: JIFOIN
MOTYT €IMHOBPEMEHHO 3alIOMHUTH HE O0Jiee TpeX (PaKkToB, BEIBOJIOB, ONIPEICICHUI.

Kountpoaunpyembie komnerenuuu: OK 01, OK 02, OK 04, T1K 2.3



4.2. KonTpoabHble padoThI
4.2.1. KouTpoabHasi padora «MoJieKy/JIsipHbIH YPOBEHb OPraHU3aALMH KUBOI0»

Pe3yabTaThl 00yyeHusi: XapakTepu3oBaTh CTPYKTYPHO-(PYHKIHMOHAIBHYIO OPTaHU3aLHUI0 KIETKU
Ha OCHOBE HAOJIIO/IEHHUSL.

Kontposmpyemsbie komnerennuu: OK 01, OK 02, OK 04

B pesynbrate ocBoeHus mepBoro paszzgena «Kierka — CTpyKTYpHO-(YHKLMOHAIbHAs €AMHULA
KHBOT0» 00YYAIOIIUECS CMOTYT:

— XapakTepu30BaTh CTPOCHHE U (YHKIIMU OCHOBHBIX OMOIIOJUMEPOB, KIETKH M €€ CTPYKTYPHBIX
3JIEMEHTOB;

— OIIPENENATh PEe3yIbTaThl U3MEHEHUS TEHETHUECKOr0 KO/1a B IPOLIECCaX MaTPUYHOI'O CUHTE34;

— OpraHu30BLIBATb Ha6JIIO,[[€HI/I€ OHMOJIOrNYECKNX OOBLEKTOB Ha MOJICKYJIIDHOM MW KJIICTOYHOM
YPOBHE.

KontponpHas paboTta mpeacraBiser coOoil 3agaHus B TECTOBOM (hopMe pa3IMYHOTO YpPOBHS
CIIO)KHOCTHU: «HU3KUN», «CPEAHUH» U «BBICOKHID». B 3aBUCHMOCTH OT THIA M TPYAHOCTH 3a/laHUs €ro
BBIITOJIHCHHUE OLICHUBACTCA PA3HBIM YHCJIOM OajutoB. Beimonnenue KaXXI0ro 3ajgaHuss «HU3KOI'o» YpPOBHHA
CIIO)KHOCTH olleHuBaeTca 1 OamuioMm. 3a BBINOJIHEHHE 3a/aHUl «CPEIHEro» YpPOBHS CIOXKHOCTH B
3aBUCHUMOCTH OT INOJHOTHI U IIPABUJIIBHOCTH OTBETA ITPUCBAUBACTCS 10 2 0aJIoB.

K 3amaHuio «BBICOKOTO» YpOBHS CIIO)KHOCTH OTHOCUTCS pelieHue 3afad. [Ipu mpaBuiIbHOM
pEeLIeHNN 3aJaHUIl «BBICOKOI'O» YPOBHSI ITpUCBauBaeTcs 3 Oasia.

Pacnpenenenue 3a1aHuii 10 ypOBHSIM CIIO’KHOCTH ITPEJICTABICHO B Cieayomell Tabauiie:

Yposennb IIpouenTtHOE
CJIOKHOCTH bann cojiep:KaHue Tumn Bonmpocos

3alaHusA 3ajaHui

Huzkuit 1 65% - 33/1aHUs C BBIOOPOM OJHOT'O NPABUIILHOT'O OTBETA

Cpennuit 2 15% - MHOXECTBEHHBI BBIOOD;
- BOIPOCHI Ha YMOPSIOYMBAHHUE WM YCTAaHOBJICHUE
IPaBUJIBHON MOCIE10BaTEILHOCTH

Bricokwuit 3 20 % - CUTYyaIlMOHHBIC 3a1auun WITu BOITPOCHI
peaycMaTpUBaloIIle pa3BepHYThIN OTBET

Kpurepuu onieHrBanus pyOoekHOM KOHTPOIBHOM pabOThI:

Ouenka IIpoueHT BHINOTHEHUS
«OTIUYHO» 85-100%
«XOpOILIO» 70-84%

«YIOBJIETBOPUTEIBHO» 50-69%
«HEYIOBJICTBOPUTEIHLHOY Menee 49%




1. AzoTucroe ocHOBaHME afieHUH B Mosiekyse JIHK komminemeHTapHo...
1) ryanuny;
2) LIUTO3UHY;
3) ypauwuy;
4) TUMUHY.

2. K myp1HOBBIM a30THCTBIM OCHOBAHHSIM OTHOCSITCSL. .
1) agcHMH ¥ I'yaHHH,

2) TyaHWH | [IUTO3HH;

3) LUTO3WH U ypalu;

4) ypauui v aJieHuH.

3. Beibepute dpynxmo nuPHK?

1) xpaHeHue TeHeTHYECKON HH(POPMAITUH;

2) TpaHCIIOPT AMUHOKHCIIOTBI B pUOOCOMY;

3) BXOJHUT B COCTaB pHOOCOM;

4) nepenoc reaernueckoit nupopmarmio ot JJHK x pubocome.

4. KiteTku 3yKapHoT He COIepiKaT...
1) mu3ocom;

2) pubocom;

3) Me30CoM.;

4) xomruiekca ['obmku.

5. Kietku mpokapuoT cogepkar...
1) KJIETOYHBIH LIEHTD;

2) 9H/IOIIA3MATUYECKYIO CETh;

3) pubOCOMBI K ME30COMBI;

4) xoMmruieKc [0 JIKH U JTU30COMBI.

6. Kakue opraHou/ipl BCTPEYaOTCS TOJBKO B PACTHUTENBHBIX KIETKaX?
1) sHAOMIa3MaTHYECKAs CETh;

2) MIaCTH]IBL;

3) MUTOXOH/IPUH;

4) xomruieke ['onbmKH.

7. B metada3zHoil XpoMOCOME BBIIEISIOT. ..
1) ueun U HEHTPOCOMY;

2) UEHTPOCOMY U IIEHTPHOJIH;

3) LIEHTPHOJIN U IIEHTPOMEPY;

4) HeHTpOMEpY U IJICUH.

8. K aBToTpodam oTHOCATCS...

1) Bupycsr,

2) XeMOCHUHTE3HUPYIOIIne OaKTepuu;
3) rpuosI;

4) napa3uTHUecKue OaKTepUH.

9. Tpa"ckpunys — 3T0...

1) cBs3pIBaHME aMUHOKKCITOTHI ¢ TPHK;
2) IepeHOC aMUHOKHCIIOTBI B pUOOCOMY;;
3) yasoenue mosexyist JJHK;

4) cunre3 uPHK na marpune JTHK.



10. Ecnu kogupyromas 6enok yacts rena coaepxut 6000 map HyKJICOTHAOB, TO CKOJIBKO aMUHOKHCIIOT B

KOJIMpyeMoi MoJjieKyie Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepedrcieHHbIX 00JIe3HEeH, BBI3bIBAIOTCS BUpYCcaMu?

1) ryOepkyne3 u qudrepus;
2) Mudrepus u CITU/;

3) CITU/] u rpum;

4) rpuri u TyOepKyIIes;

12. B pe3ynbpTaTe NepBOro JejaeHus Meiio3a MIPOUCXOINT:

1) yBenuueHue Habopa XpOMOCOM;
2) yMEHbIIIEHHE Habopa XpOMOCOM;

3) coxpaHeHHE HCXOTHOTO Habopa XPOMOCOM.

13. Yro npoucxoaut B anadase |l meiioza?

1) ciupanu3anus XpoOMOCOM;

2) pacx0oKJICHHUE K ITOJFOCaM JIBYXPOMATHIHBIX XPOMOCOM;

3) pacxoKICHHUE K MOJII0CaM XPOMATH/I;

4) pacroyioKEeHUEe XPOMOCOM B TNIOCKOCTH IKBATOPA KIICTKH.

14. YcranoBuTe COOTBETCTBUE

Opranoun

OyHKIMA

1) pubocoma

A) nepeBapuBaHHE OTMEPIINX KIETOK

2) XJIOPOILIACTHI

b) hboTocunTes

3) TU30COMBI

B) cunTes Genka

4) HEeHTPHON

I') o6pa3oBaHue BepeTeHa AEICHUs

15. BBI6CpI/ITC XUMHYCCKUC 3JICMCHTBI KJICTKH, KOTOPBIC BXOJAAT B COCTAB OPTaHNYCCKUX BCIICCTB!

1) KanmbIHif;
2) yriepoJ;
3) UMHK;

4) BomOpOI;
5) kucropos;
6) menn;

7) a3or.

16. YcraHoBUTE COOTBETCTBUE

['pynmel aMUHOKHCIOT

[IpencraBurenu

1) HeiitpasnbHbie

A) riyTaMHHOBasI KUCIIOTa

2) Kucuneie

b) mu3un

3) OcHOBHBIC

B) ananun

17. B monexyne JJHK wnyxneotunsl, copepkamme ajeHuH, coctaBisiioT 10%. CkoilbKo MpOLEHTOB B

JTAHHOM MOJIEKYJIE€ HYKJICOTHIOB, COJAEPIKAMINUX ITUTO3UH?

1) 10;
2) 20;
3) 30;
4) 40.




18. B monexyne PHK nykneotunsl, conepxanue ypauui, coctaBisiioT — 30% u anenus — 40%. Ckosbko
MPOLEHTOB aJICHWJIOBBIX HYKIECOTUI0B coaepxkurcs B 1enu JIHK, kommiemeHTapHOi TOM, HA KOTOPOH
cuHTe3uponanack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuacrox monekynsl JIHK coctout u3 60 map HykiaeorumoB. Ompenenure JUIMHY ATOTO y4acTKa
(paccrosinue mexay Hykineotuaamu B JIHK cocrasmser 0,34 Hm)

1) 20,4,

2) 24,

3) 10,2;

4) 30.

20. ®parment monekynsl JJHK conepxxut 1230 nykneotunubsix octaTkoB. CKOIBKO aMHHOKHUCIOT OyaeT
BXOJIMTEL B cCOCTaB Oenka?

1) 205;
2) 410;
3) 408;
4) 360.
9TaJIOHBLI OTBETOB:
Ne 3amanus 1 2 3 4 5 6 7 8 9 10 11 12
OTBET 4 1 4 2 3 2 4 2 4 4 3 2
Ne 3amanus 13 14 15 16 17 18 19 20
OTBET 3 1B; 2b; 3A; 4T 2,4,5,7 1B; 2A; 3b 4 3 1 2

4.2.2. KontpoabHasi padora «CTpoeHne u pyHKIIUH OPraHU3May

PesyabTaThl 00yuenus: [IporHo3upoBaTh BOSHUKHOBEHHE MPU3HAKOB B X0J1€ MHIAUBUAYAIbHOIO
Pa3BUTHA U Pa3MHOXKEHHSI OPraHU3MOB.

Kontposmpyembie komnerenuuu: OK 01, OK 02, OK 04

B pe3ynbrate ocBoeHust BTOporo pasaena «CTpoeHue U GyHKIMKA OpraHu3May o0ydaroIuecs
CMOTYT:

- OIMCBIBATh CTPOCHUE U B3aUMOCBS3b YACTEW MHOTOKJIETOYHOI'O OPTaHNU3Ma;

- XapaKTepU30BaTh CIIOCOOBI pA3MHOKEHHUSI,

- OIMCBIBATh CTAIUU OHTOTEHE3a PACTCHUM, )KUBOTHBIX U YEJIOBEKA;

- OIMCBIBATh 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH U U3MEHUYHUBOCTH.

KonrponbHas paboTa mpenctaBiseT coOOH 3aJaHMs B TECTOBOH (opMme pazIMyHOrO YpPOBHS
CIIO)KHOCTH: «HU3KHI», «CpeIHUN» U «BBICOKHI. B 3aBuCMMOCTH OT TUMa M TPYJHOCTH 3aJaHHs €ro
BBINOJIHEHUE OLICHWBACTCSA PAa3HBIM YUCIOM 0ajuloB. BhIMoMHEHHE KaXJI0To 3aJJaHus «HU3KOT0» YPOBHS
CIIO)KHOCTH olleHuBaeTcs 1 OammoMm. 3a BBINOJIHEHUE 3a/JaHUN «CPEIHEro» YpPOBHS CIIOXKHOCTU B
3aBHCUMOCTH OT MOJIHOTHI U MPABMJIBHOCTH OTBETA MPHUCBaUBaeTCs 10 2 6auioB.

K 3amaHuio «BBICOKOTO» YPOBHSI CIOKHOCTH OTHOCUTCSI pelieHue 3anad. llpu mpaBuibHOM
pelIeHNH 3aJaHUil «BBICOKOT0» YPOBHSI ITpUCBanBaeTcs 3 Oasia.




Pacnpenenenne 3aanuii o ypoBHIM CI0KHOCTH MPEICTABICHO B CIEAYIOMIEH TabunIe:

YpoBeHb IIpouenTHOE
CJI05KHOCTH Baan cojiepiKaHue Tun Bonpocos

3aJaHuA 3aJaHui

Huzknii 1 65% - 3aJJaHUS ¢ BLIOOPOM OHOTO IIPABHIILHOTO OTBETA

Cpenuuii 2 15% - MHOKE€CTBEHHBIN BBIOOD;
- BONPOCHI HAa YIOPSIOYMBAHUE WIH yCTAHOBJICHHE
NPaBUJIBHOH MOCIIEI0BATEILHOCTH

Bricokuit 3 20 % - CUTYyaI[MOHHbIE 3a/1auu W BOITPOCHI
MpelyCMaTPUBAIOIIUE PA3BEPHYTHIN OTBET

Kpurepnu orieHnBanus pyOe:KHONW KOHTPOJIBHOM pabOTHI:

Ouenka IIpoueHT BBIMOJIHEHUSI
«OTJIMYHO» 85-100%
«XOpOIIO» 70-84%

«YIOBJIETBOPUTEIILHOY 50-69%
«HEYAOBIETBOPUTEIHHO menee 49%

1. Kakoii crmoco06 pa3MHOXKEHUS SBJISETCS TTOJIOBBIM?
1) BereratuBHoe pa3MHOKEHHE

2) I'enepaTBHOE Pa3MHOKCHHUE

3) IMoukoBanue

4) TIpuBHBKa

2. KakoBBI IUTOIOTHYECKUE OCHOBBI ITOJIOBOTO Pa3MHOKEHUS OPTaHU3MOB?
1) Cnioco6nocth JIHK K peruukanmn

2) Ipouecc hopMUpOBaHHS CIIOP

3) Hakorienue sHepruu monekyaoin ATO

4) Marpuunsiii cuaTe3 u-PHK

3. Kakuie reHbl He HIMEIOT TTapHBIX aJUIeNIbHBIX TEHOB B OpraHu3me?
1) PenieccuBHbIC

2) lIoMHHaHTHBIE

3) CueruieHnsie ¢ Y-XpOMOCOMOIA

4) CueruieHHbIE C ayTOCOMaMHU

4. TToTOMCTBY HE MEPEAAI0OTCs MyTalliu
1) I'ennble

2) XpOMOCOMHBIE

3) ComaTuueckue

4) T'eHOMHBIE

5. YKaxuTe TeHOTHI YeJI0BEeKa, €CIH Mo ()EHOTUITY OH CBETIIOBOJIOCHIN M TOIyOOoria3plii
1) AABB

2) AaBg

3) aaBB




4) Aass

6. BiusiHue 0IHOTO TeHa Ha Pa3BUTHE MHOTUX IIPU3HAKOB CBUJICTEIbCTBYET
1) O BiusHUH TeHOB Ha (POPMUPOBAHKE IIPHU3HAKOB

2) O 1ea0CTHOCTH FeHOTHUIIA

3) O06 aBTOHOMHOCTH F'€HOB

4) O BBICOKO# aKTMBHOCTH I'€HOB

7. Hannuwme B raMeTe OHOTO Te€HA M3 KaXKI0M Mapbl ajlIeIICH - 3TO UTOJIOTHYECKast OCHOBA
1) XpoMOCOMHOI TEOpUH HACIENCTBEHHOCTH

2) 3aKOHa CLEIJICHHOI'O HACICI0BaHMUs

3) 3akoHa HE3aBUCHUMOT'O HACJIEAOBAHMS

4) I'nnoTte3bl YUCTOTHI TAMET

8. Kak 00603Ha4ar0TCsi TeHOTHUIIBI 0CO0eH MpU TUTUOPUIHOM CKPEIIUBAaHUN
1) BeBB x AaAa

2) AaBB x AaBB

3) AaAA x BeBs

4) Aaaa x BBBB

9. CKOJIBKO Map aJbTePHATUBHBIX MIPU3HAKOB U3YYaIOT IIPH MOHOTHOPHIHOM CKPEIIIUBAHUH
1) Oy

2) lIBe

3) Tpu

4) Yetsipe

10. VY opraHu3MOB ¢ OAMHAKOBBIM I'€HOTHIIOM O]l BIMSHUEM YCJIOBHU CpPEIbl BOSHHKACT
W3MEHYHMBOCTH

1) KomOunaruBHas

2) 'enoTunuueckast

3) Haciencreennas

4) MoaudukaruoHHas

11. i3mMeHeHue mociIe0BaTeIbHOCTH HyKi1eoTH10B B Moiekysie JIHK - ato myTtanus
1) I'ennas

2) I'enomHast

3) XpomocomHast

4) AytocomHas

12. Kakast 00s1e3Hb uesioBeKa - pe3ysbTaT FeHHOM MyTaIuu
1) Cunpom npruoOpeTEHHOrO UMMYHOICUIIUTA

2) I'punm

3) CeprioBUIHOKIIETOYHAS] AHEMHUS

4) T'enatut

13. Yucras muHUS paCTEHUH - 3TO TOTOMCTBO
1) I'erepo3uroTHbIX HopMm

2) OHO# caMOOTBUISIONICHCST 000U

3) MexcoproBoro rudbpuaa

4) JIByX reTepO3UrOTHBIX JTHHUI

14. Yewm 3uroTa OTIMYAETCS OT TAMETHI?
1) comepKuT qBOWHOM HAOOP XPOMOCOM



2) COIEPIKUT OTUMHAPHBII HA0OP XPOMOCOM

3) obpasyeTcs B pe3ynbTaTe OIIOA0TBOPCHHS

4) obpasyercs myTéM Meio3a

5) siBIsieTCs IepBOM KJICTKOM HOBOTO OpraHu3Ma

6) 9TO cenMaNM3UpOBaHHAs KIIETKA, Y4aCTBYIOIIAs B IIOJIOBOM Pa3MHOXKCHUH

15. YcraHoBHUTE COOTBETCTBUE MEXKLy IPU3HAKOM U3MEHYMBOCTHU U €€ BUIOM:

[Ipu3Hak U3MEHYNBOCTH Bun nzmenunBoctu
A) 00yci0BJIeHa MOSBICHUEM HOBOTO COUETaHUS HYKJICOTHIOB B T€HE l)MyTanroHHas
b) o0ycnoBneHa u3MEHEHHEM I'€HOB U XpOMOCOM 2)KOMOMHATHBHAS

B) Y HOTOMKOB HOSABJIAFOTCSA HOBBIC aJUICJIbHBIC T'CHbI

') 0cHOBOI CITYKHUT HE3aBUCHMOE PACX0KICHUE TOMOJIOTHYHBIX XPOMOCOM
J1) y ocobeil usmensercs koaudectso wiu crpykrypa JHK

E) o0ycnoBiena koHbIOTAIMEH U TEPEKPECTOM XPOMOCOM

16. VYcraHoBure IOCJIICAOBATCIIbHOCTL PA3BUTUA ITIAIIOPOTHUKOB, HA4YMWMHAA CO B3POCIIOTO

OpraHu3sMa.
1) pa3BuTHE Ha HUKHEH CTOPOHE 3aPOCTKA MY)KCKUX M )KCHCKUX raMeT
2) oOpa3oBaHKe Ha HIKHEH CTOPOHE JIFCTa ITAIOPOTHHUKA CIIOPAHTUEB CO CIIOPaMU
3) nepenBIKEHUE CIICPMATO30UI0B K SHIIEKIETKE C IOMOIIBIO BOJIbI, OILIOIOTBOPEHHE
4) npopacTaHue CIOpPhI U Pa3BUTUE U3 HEE MaTICHbKOW 3eJIEHON IUTACTHHKY - 3apOCTKA

5) pa3BuTHE U3 3UTOTHI 3aPO/IbIIIIA, KOTOPBIN MTPEBPAIIIACTCS BO B3POCIOE PACTCHUE MATIOPOTHUKA

17. KakoBa BepOSTHOCTb PO>KJICHMS BHICOKUX IETEH y Fe€TepPO3UTOTHBIX POJUTENECH ¢ HU3KUM
POCTOM (HU3KOPOCIOCTh JOMUHUPYET HaJl BBICOKUM POCTOM)?

1) 0 %

2)25%

3) 50 %

4) 75 %

18. OmpepmenuTe reHOTHUIBI POAUTENCH, MMEIONIMX KapHe I71a3a, €CIM B UX MMOTOMCTBE TPH
KaperiasbiX U OJMH roxy0oornasbiii peOEHOK (A - kapue ri1a3a JOMUHUPYIOT HaJl FOTyObIMH).

1) aax AA

2) AAx Aa

3) AAx AA

4) Aax Aa

19. Omna w3 mnemouek JIHK cocrour wu3 nykaeotugos: ATI-ALI-TAI-TTT. Kakosa

IIOCJIEI0BATEILHOCTh HYKJIEOTHIOB HA BTOPOM Lieno4dke 3Tor Mosekyis! JTHK.
1) ATH-AIL-TAL-T'TT
2) THT-I'TT-AT'T-AILL
3) TAT-TIT-LTT-LIAA
4) TIT-LUAT-LHIA-LITA

20. T'magkas okpacka apOy30B HaclleAyeTcsl KaK pelecCUBHBINA mpu3Hak. Kakoe moTomMcTBO
MOJTYYUTCS OT CKPEUIMBAHUS JIBYX T'€TEPO3UTOTHBIX PACTEHHH C ITOJIOCATHIMH TUTOIaMH?

1) 25% - ¢ monocaroii okpackoii, 75% - ¢ rIaaKoN OKPaCKOH.

2) 50% - ¢ momocaToii okpackoit, 50% - ¢ rmaaKoi OKpacKoi.

3) 75% - ¢ monocatoii okpackoi, 25% - ¢ TIa K01 OKPACKO.

4) 85% - ¢ momocaroii okpackoit, 15% - ¢ rimaakoi OKpackoi.



ITAJT0HBI OTBETOB:

Ne 3aganus 1 2 3 4 5 6 7 8 9 10 11 12
OTBET 2 1 3 3 3 2 4 2 1 4 1 3
Ne 3aganus 13 14 15 16 17 18 19 20
OTBET 2 1,3,5 A1,B1,B2,M2,01,E2 | 2,4,1,3,5 2 4 3 3

4.2.3. KouTpoabHas padora «TeopeTnuecKkue acneKThbl IKOJI0THI

PesyibTraT o00ydyeHMsi: ApryMEHTUPOBAaTH HEOOXOJUMOCTb COXpaHEHHs] MHOrooOpas3us
OPTaHU3MOB C IIeJIbI0 OEPEKHOT0 OTHOIICHUS K OKPYIKaIOIIeH cpee.

Kontposnpyembie komnerenuuu: OK 01, OK 02, OK 04, OK 07, 1K 2.3

B pe3ynbrare ocBOeHMs 4ETBEPTOro pasena « DKOJI0rush» 00ydyaroIuecs: CMOTyT:

- OTIHCHIBATH CBSI3b MEX/y OPIaHU3MOM U CPENIOi ero oOuTaHus;

- YCTaHABJINBATH CBA3b CTPYKTYPHI U CBOWCTB 3KOCHCTEM;

- YCTaHABJIMBATh CBSA3b MEXKIY CTPYKTypaMu Ouocqepsl;

- OIUCHIBATH I100aJIbHBIE U PETHOHAIBHBIE FKOJIOTUUECKUE TPOOIEMBbl U IIyTH UX MUHUMHU3ALIUY.

KonrponbHas pabora mnpencrtaBiseT coOOH 3agaHMs B TECTOBOH (opMe pazIMyHOro YpPOBHS
CIIOKHOCTH: «HHU3KHID», «CPEAHUN» U «BBICOKMI». B 3aBUCMMOCTH OT THIA M TPYIHOCTH 3aJaHUS €0
BBINOJIHEHUE OLICHUBACTCS Pa3HBIM YMCIOM OaJlIoB. BBINONHEHNE KaX/I0r0 3aJaHusl «HU3KOT0» YPOBHS
CIIO)KHOCTH olleHuBaeTcs 1 Oamiom. 3a BBINOJIHEHUE 3aJaHUN «CPEIHEro» YPOBHS CIIOXKHOCTU B
3aBHCUMOCTH OT IOJIHOTHI U IPAaBUJIBHOCTU OTBETA MPpUCBauBaeTcs 10 2 6ayuios.

Pacripeienienrie 3a1anuii Mo YpOBHSIM CIIOKHOCTH TIPEJCTABJICHO B CIICIYIONICH TabIunIe:

YpoBeHb IIpouenTHoe
CJI05KHOCTH Bana co/iep:kaHue Tun Bonpocos
3aaHuA 3aJaHui
Huzkuit 1 75% - 33/1aHUs C BBIOOPOM OJHOT'O NTPABUJILHOT'O OTBETA
Cpennuii 2 15% - 33/1aHUs Ha BBIOOD U3 MPEAJIOKEHHOTO CITUCKA
Bricokwuit 3 10 % - 3aJaHdsl Ha COCTaBIICHHE Tap OPTraHU3MOB W3
IPEI0KEHHOT O CIHCKa

Kpurepuu oneHnBanus pyoekHOM KOHTPOJIbHOM pabOTHI:

Onenka IIpoueHT BHINOJTHEHUS
«OTJIIMYHO» 85-100%
«XOpOILIO» 70-84%

«YZOBJIETBOPUTEIBHO» 50-69%
«HEYAOBJIETBOPUTEIILHO menee 49%

1 Dxonorus - HayKa, U3ydarouias:

A) BIHsTHUE 3arpS3HEHUN HA OKPYKAIOIIYIO CPeIy

b) BusiHue 3arpsA3HEeHUH Ha 310pOBbE YelloBeKa

B) BrusiHUE NEeSATENHPHOCTH Y€I0BEKa Ha OKPYIKAIOMIYIO CPETY

I') B3auMOOTHOIIEHUSI OPraHU3MOB C OKpYXaroliel ux cpefoi oOuTaHus (B TOM 4ucie MHOrooOpasue
B3aMMOCBSI3€H UX C APYTUMH OpraHU3MaMHU M COOOIECTBAMMN )




2. TepMUH «3KOJOTHSDY TIPS IO
A) Apucrorenb

b) 2. I'ekkenn

B) Y. [lapBun

I') B. 1. Bepnaackuit

3. Cranus pazButusi 6nocdepsl, KOra pasyMHas YeJIOBeUeCKas IeATeIbHOCTh CTAHOBUTCS TJIaBHBIM
(onpenensroniuM) GaKTOPOM pa3BUTHS Ha HAIICH TUTAHETE, HA3bIBACTCS:

A) TexHochepoii

b) anTponocdepoit

B) Hoocdepoit

I') cormocdepoii

4, Tlomynsmus - 3TO:

A) rpynmna opraHu3MOB OJHOTO BHJIA, 3aHMMAIOIIas ONPEeIEHHOE POCTPAHCTBO U (PYHKIIMOHUPYIOIIAs
KaK 4aCTh OMOTHYECKOr0 COO0IIecTBa

b) rpynmna opranu3mMoB pa3HBIX BHIOB, 3aHUMAIOIIAs OTIPEIEIIEHHOE IPOCTPAHCTBO U(DYHKIIMOHUPYFOIIAS
KaK 4aCTh OMOTHYECKOr0 COO0IIeCcTBa

B) coBokymHOCTB 0c00€H, PyHKIIMOHUPYIOMINX KaK YaCTh OMOTHIECKOTO COOOIIECTBA

I') coBokymHOCTH oOcOO€i OIHOW CEeMbH, KOHTPOJMPYIOIIMX OIpPEAETICHHOE MPOCTPAHCTBO U
(GYHKIMOHHPYIONMX KaK 4YaCTh OMOTHYECKOTO COOOIIeCTBa

5. CrnoxxHas mpupojHas cucremMa, oOpa3oBaHHass COBMECTHO JKMBYIIMMHU U CBS3aHHBIMHU JIPYT C JIPyrOM
BUJIAMH, Ha3bIBACTCS:

A) sKocucTeMOMn

b) 6uoromom

B) 6uonenozom

I') 6uocdepoii

6. O6omouka 3emin, HaceleHHAst Y)KUBBIMH OPTaHU3MaMH, Ha3bIBACTCS:
A) 6uocdepoit

b) Tpomocdepoii

B) 6uoreonenozom

I') sx30cdepoii

7. [TpupoaHOE )KU3HEHHOE MPOCTPAHCTBO, 3aHUMAEMOE COOOIIIECTBOM, HA3bIBACTCS:
A) skocucTemoi

b) Guonenozom

B) 6uoTomnom

I') apeaniom

8. Coo0ImIecTBO JKMBBIX OPTaHU3MOB M CPEIbl UX OOWTaHWsS, COCTABIISIONICE SIMHOE IEI0e Ha OCHOBE
YCTOMYMBOTO B3aUMOJICHCTBUS MEK/TYy DJIEMEHTAMM )KMBOW Y HEKUBOUW MPUPOIbI, HA3bIBACTCS:

A) nonynauuen

b) sxocucremoii

B) 6uocdepoit

I') GuonieHozom

9. Kakue u3 abuornueckux ¢axkropos (1 — MmuHepaibl; 2 — cBeT; 3 — a30T; 4 — KHCIOPO.T) TUMUTUPYIOT
pacrpocTpaHeHHe )XKU3HU B OKeaHe, HO OOBIYHO HE JUMUTUPYIOT paclpoCTpaHEeHHE KU3HH Ha cymie?
A)l,2

b)1,4

B)2,3
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10. Dxonoruveckue GaKkTOpPbl, OKA3bIBAIOIINE HANOOIBIIIEE BIUSHUE HA YUCICHHOCTh COBPEMEHHBIX
MIPECMBIKAIOIINXCSI:

A) abnoTHUeCKHE

b) O6uornueckue

B) anTpomnorennsie

I') abnotrueckue u OUOTUYCCKHE

11. CtpoutenbCTBO MIIOTHHBI MOXKHO pacCMaTpUBaTh Kak mpuMep akropa:
A) abuotHueckoro

b) 6uormueckoro

B) anTponorenHoro

I') BooOI11E HE PKOJIOTHYECKOTO

12. TonepaHTHOCTH — 3TO CLIOCOOHOCTHh OPTaHU3MOB:

A) BbIIEpKUBATh U3MEHEHUSI YCIOBUH KU3HU

b) npucnocabianBaTbcsi K HOBBIM YCIOBHSIM

B) o0pa3oBbIBaTh TOKAIBHBIE (POPMBI

I') npucniocaGnuBaThCs K CTPOro ONPEIETICHHBIM YCIOBUAM KU3HU

13. CooTHomIEHHST MEXIY YHEPrUeH, TOTYyUYEHHOM OPraHU3MOM HM3BHE, U €€ PacXOoJOM Ha MOCTPOCHUE
TeJa ¥ MPOLECCH )KU3HEACATEIIbHOCTH Ha3bIBAIOT:

A) PHEpreTUYeCcKUM O KETOM

b) sHepreruyeckoil CTOUMOCTbIO

B) sHepreTudeckum pecypcom

I') TerioBeIM GasiaHcoM

14. BHeniHee cX0/CTBO, BOSHHUKAIOLIEE y MIPEICTABUTENEH Pa3HbIX HEPOJCTBEHHBIX BUJIOB B PE3YJIbTATE
CXOJIHOT0 00pa3a KU3HH, Ha3bIBAIOT:

A) KOHBepreHuuen

b) napannensHO# 3BOMIONMEN

B) xxuznennoit popmoit

I') mopdosornyeckoit aganrarueit

15. Tlonynsuus, KOTopas 3aHUMAET B COCTaBe OMOIIEHO3a OIPEIeTICHHOE MOI0KEeHHE, HA3bIBACTCS:
A) )xu3HEeHHOH popMoii

b) sxonoruyeckoii HuIICH

B) skorturnom

I') apeanom

16. Pacnipeenure nepeuncieHHble (HaKTOPhI CPebl [0 TPEM KaTErOPUSIM:

buotuueckue AOnoTHYECKHE AHTpOHOFeHHLIe

XWITHUYECTBO, BHIpyOKa JIECOB, BIAXKHOCTh BO3[yXa, TEMIEpaTypa BO3AyXa, Mapa3WTHU3M, CBET,
CTPOMTENBCTBO 3/1aHUM, JaBJIEHHWE BO3/AyXa, KOHKYpPEHIUS, BBIOPOC YIJIEKUCIOrO rasza 3aBoOJIOM,
COJIEHOCTb BOJBI.

17. VI3 npeuioKeHHOT0 CIHMCKa COCTaBbTE Mapbl OPraHU3MOB, KOTOPBIE B IPUPOJE MOTYT HaXOAUTHCS B
CUMOMOTHYECKUX (B3aHMMOBBITOJHBIX) OTHOIIEHHUSIX MEXIy c000i (Ha3BaHUS OPraHU3MOB MOXHO
UCIOJIb30BATh TOJIBKO OJUH pa3):

nyena, rpud moadepe30BHK, aKTUHUS, Oepes3a, pak-OTIIEIbHUK, KOJOKOJIBYHMK, OCHHA, KIIeBep, I'pud
MIOJIOCUHOBHK, KITyOEHbKOBbIE a30T(PUKCUpYIOLIIe OaKTepHH.

18. U3 mpemiokeHHOTo CIHCKa COCTaBbTE TMAaphl OPTaHU3MOB, MEKAY KOTOPBIMH B IPHPOJE MOTYT




00pa3oBbIBaThCs Tpoduueckue (MUIIEBbIC) CBsI3U (Ha3BaHUS OPTraHU3MOB MOYKHO HCITOJIB30BaTh TOJIBKO
OJIUH pa3):

Laruis, uBa, TIis1, ame0a, 3asll-pycak, MypaBei, BOJHbIC OaKTepHH, KabaH, JIATYIIKa, CMOPOJIMHA, POCSHKA,
MYypPaBbUHBIN JIEB, KOMAp, TUTP.

19. BeiOepute U3 crircka Ha3BaHUS JKUBOTHBIX, KOTOPBIX MOKHO OTHECTH K KOHCYMEHTaM BTOPOTO
MOpsIIKA:

TUTP, AU3EHTepUiiHAs ameba, BOJK, KPOJUK, MBIIIb, capaHya, siCTpeO, KPOKOIWI, T'yCh, JIUCHUIIA, OKYHb,
00XKbsI KOPOBKa, O€JIbIif MeIBEIb, MEIOHOCHAS ITYera.

20. V3 nepevncacHHBIX Ha3BaHUH OPraHM3MOB BEIOCPUTE PEIYIICHTOB:
MeZBeIb, ObIK, 1y0, Oenka, TOJJOCHHOBUK, IIUIIOBHUK, CKYMOpUs, jka0a, JICHTOYHBII 4epBb, THUIIOCTHBIC
OakTepuu, 6a00ab, kanmycra, KakTyC, ICHUITUILI, APOXOIKH.

9TaJI0HLI OTBETOB:
Ne 3amanus 1 2 3 4 | 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15

OTBET r 0 B a | B a B §) r B B a a a §)
Ne 3amanus 16
OTBET bruotnyeckue — XUIIHUYECTBO, TTAPA3UTH3M, KOHKYPCHIIHS.

AOHoOTHYECKHE - BIIAXKHOCTD BO3yXa, TEMIICpaTypa BO3AyXad, CBCT, JAaBJIICHUC
BO311yXa, COJICHOCTb BOABI.

AHTpOIIOTEHHBIE - BBIpyOKa JI€COB, BBIOPOC YIJIEKUCIOIO Ta3a 3aBOJIOM,
CTPOMUTEIBCTBO 3JaHUM.
Ne 3amanus 17
OTBET ITYesIa - KOJIOKOJIbYMK

rpud nmoadepe3oBHK - Oepe3a
AKTHUHUSA - PaK-OTIIEIbHUK
OCHHa - TpU0 MOJOCUHOBUK
KJIEBEp - KIIyO€HbKOBBIE a30TPUKCHUpPYIOLINE OaKTepUH
Ne 3amanus 18
OTBET JATYIIKA - LAt
CMOpOJIMHA - TS
3as11-pycaK - TUTP
MypaBel - MypaBbUHBIN JIEB
KOMap - pOCSIHKa

MBa - KabaH
BOJIHBIE OaKTepuu - ameda
Ne 3aganus 19
OTBET TUTP, BOJIK, SICTPeO, KPOKOIIII, JINCUIIA, OKYHbB, OCITBIA ME/IBEIb
Ne 3aganus 20

OTBET THUJIOCTHBIC 6aKTepI/II/I, TICHUIINJIII




4.2.4. 3amuTa KeiicoB: nMpeacTaBjieHne Pe3y/ibTaTOB pelleHusl KelcoB

PesynbTrar o00yuyeHuss 1o

TEME:

AHaNIM3upoOBaTH

HUCCIIEIOBAHUM B 00J1aCTH OMOTEXHOJIOIUU U TEHETUUECKUX TEXHOJIOTUM.

Kontposnpyembie komnerenuun: OK 01, OK 02, OK 04, 1K 2.3

3amuTa Keica SBISETCS pY6e)KHBIM KOHTPOJIEM IIO IIATOMY pasgcily «buomorns B KHU3HN», B

pe3yabTaTe U3yuyeHHst KOTOPOTro 00yJarouecst CMOTYT:

— AHAJIM3UPOBATh OTHYCCKHUE aACIICKTbl COBPEMCHHBIX I/ICCJ'IG,HOBaHI/Iﬁ B 00J1aCTH OMOTEXHOJIOTHH U

TCHETHYSCKUX TEXHOIOTHH.

J11st 3a1mmThl KeHCcoB 00ydaromumMcs Heo0xoauMo B pamkax BCP moaroToBuTh ycTHOE COOOIIICHHE

10 pe3yJibTaTaM PEIICHUs Keiica ¢ TOATOTOBKOM MPE3EHTALUM.

Kpurepuu onieHnBaHNS yCTHOTO COOOLIEHMUS:

OTUYCCKUC

ACIICKTHI

Kpurepun
OlleHUBAHUS

Banabl

1 6aan

2 das1a

3 0a1a

1. CoorBercTBHE
COJICpKaHMs AOKIaaa
3a9BJIEHHOU TEME

CoJIEp KaHME JTOKIIana
JUUIb YACTUYHO
COOTBETCTBYET
3asBJICHHON TeMe

cojiepKaHue TOKIaaa, 3a
UCKITIOYCHHEM
OT/ICJIbHBIX MOMEHTOB,
COOTBETCTBYET
3as1BJICHHOU TEME U B
MOJIHOI Mepe eé
pacKpbIBaeT

coJiepKaHMe JI0KJIaaa
COOTBETCTBYET
3as1BJICHHON TEME U B
MOJTHOM Mepe eé
packpbIBaeT

2. Crenesnb
PaCKPBITHS TEMBI

packpbITa Majiasi 4acThb
TEMBI; IOUCK
UH(pOPMALIUH TIPOBEIEH
MIOBEPXHOCTHO; B
M3JI0)KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTB

TEMa PacKphITa XOPOIIIO,
HO HE B IIOJIHOM 00BEME;
uHpopMaun
MIPEJICTaBICHO
HE/I0CTaTOYHO; B
OTJENBHBIX CIyJasx
HapyIlleHa JOr'vKa B
U3JI0KEHUU MaTeprana,
HE COBCEM JOCTYITHO

TeMa PacKpbITa
MOJTHOCTBIO;
IpeJCcTaBjIeH
000CHOBaHHBII 00bEM
uHpOpMaINH;
M3JI0)KEHUE MaTeprasa
JIOTUYHO, I0CTYITHO

3.YMeHue 10CTymHO
" IIOHATHO MNEPCAATh
coJiepKaHue TOKIaaa
B BUJIE IPE3CHTALIUU

U3 MIPENCTABICHHON
IIpe3eHTAIMH HE COBCEM
MOHSATHA TeMaTHKa
UCCJIEIOBaHMSI, IeTalln
HE PACKPBITHI

Ha OCHOBE
MPECTaBICHHOMN
Mpe3eHTAINN
bopmupyetcs odiiee
MOHUMaHUE TEMAaTUKH
WCCIICIOBAHMSI, HO HE
SICHBI JIeTaJH

Ha OCHOBE
MPECTaBICHHON
MPE3EeHTALUN
(dhopmupyeTcs MoTHOE
MMOHUMaHUE TEMaTHUKH
UCCIIEIOBaHMUS,
PACKpBITHI JETaIN

Kpurepnn onieHMBaHus Ipe3eHTALMN:

basl
Kpurepun oueHnBanus
0 1 2
MOJTHOTA MCTIONIb30BaHMs | HH(pOpMaIus, uHpopManus, [IPE3EHTALUS CONEPIKUT

y4eOHOro MaTepuana

HCIIOJIb3yEMas B
npe3CeHTalluu, HC
OTHOCHUTBCA K TEME

MIpeJICTaBJICHHAS B
Mpe3eHTAIMH, OTHOCUTCS
K TeMe, HO
HEJ0CTAaTOYHO TMOJIHO
PacKpBIBAIOT €€
coJiep>KaHue

MOJIHYIO U YETKYIO
uHpOpMaIHIO,
JTOCTATOYHYIO JUIS
(dbopmupoBaHus
IPE/ICTAaBICHUS O TEME

COBpPEMEHHBIX




JIOTUKA U3JI0KECHHS
Marepuania B
COOTBETCTBHUH C I1IJIAHOM
U TEMOU 3aJaHus

MaTepHan
MIPE3CHTAINH HE
COOTBETCTBYET TEME,
TUTaHa HET

MaTepual Mpe3eHTaluu
YaCTHUYHO COOTBETCTBYET
TEeMe€ 3a/IaHMsl, TIaH
IIOCTPOEH HE TOYHO

Marepual,
MIPUBEJACHHBIN B
MPE3eHTAlUN
MOJIHOCTBIO
COOTBETCTBYIOT TEME
3aJaHUA U
COCTaBJICHHOMY ILJIaHY

TEPMHHOJIOTUYECKAsT U
opdorpapudeckas
rPaMOTHOCTh

B IIPE3CHTAIMU
MPUCYTCTBYIOT
opdorpaduueckue
OIIOKH, HE BCE
TEPMUHBI TPUMEHECHBI
10 CYIIECTBY

B IIPE3CHTAINU
MPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKH, TEPMUHBI
PUMEHEHBI BEPHO

B IIPE3CHTAIINU
OTCYTCTBYIOT

ophorpaduueckue
OHMOKH, TEPMUHBI
MIPUMEHEHBI BEPHO

AKKypaTHOCTh U
OpPUTHHAIILHOCTD
MOCTPOCHUS

MIPE3CHTAIHSI
nocrpoeHa 6e3 yuera
KOMITO3UITUH
cIaiaoB, 0e3
coOroACHUS
TpeOOBaHMIT K
mpudTaM u
IBETOBOMY
0(OpPMIICHUIO

Mpe3eHTAIUs TOCTPOCHA
C y4eToM TpeOOBaHUM K
0hOpMIICHHIO, HO HET
€AMHOTO 0(hOpMIICHUS
CIanI0B

Mpe3CHTAIHS
MOCTPOCHA B TIOJTHOM
COOTBETCTBHH C
TpeOOBaHUSIMHU
oopmrenus,
UCTIOJIb30BaH
OPHUTHHAIILHBIN MOIXO]
K 0(pOpMIICHHIO
CJIaii0B

IIkana nepeBoaa 0a/1JI0B B OTMETKY:

17-15 Gamnos. - «5»
14 - 9 GaiuioB - «4»
8-6 0aimIoB - «3»

Menee 6 0anioB WM OTCYTCTBUE PAOOTHI - «2»




4.3. IlpomesxkyTouHasi arTectanus (1uddepeHINPOBAHHBIN 324eT)

[TpomexyrouHass arrecrauus no aucuumiuHe (mpeamery) OV n.13 buonorust mpoBoaurcs B
¢bopme nuddepeHIPOBAHHOrO 3aueTa. 3aaHue BKIIOYAET B ce0s: TECTOBBIC BOIIPOCHI, HAIPaBICHHbIE
Ha IIPOBEPKY YCBOEHUSI TEOPETUUYECKOr0 MaTepualia, U 3a/add U 3aJaHusl, HalpaBJICHHbIE HA IIPOBEPKY
Cc(OPMHUPOBAHHOCTHU MPAKTUYECKUX YMEHUH.

Yacte 1 comepxxut 15 3amanuii ¢ BBIOOPOM OJHOTO BEpHOTO OTBETa M3 yeThipex u 10 3amaHuii ¢
BBIOOPOM HECKOJIBKMX BEpPHBIX OTBETOB, HAa COOTBETCTBMSI OMOJIOTMYECKUX OOBEKTOB, MPOLECCOB HU
SIBJICHUM.

Yacte 2 comepxuT 4 3aaud K3 pasHbIX TE€M JIUCHMILIMHBI U 1 MPaKTUKO-OPUEHTHPOBAHHOE
3aJjaHue.

Kontposmnpyembie komnerenuun: OK 01, OK 02, OK 04, OK 07, TIK 2.3

Yactp 1
B 3apanusx 1-15 BpiOepuTe 0UH NPaBUJILHBII OTBET:

1. XUMHUYECKYIO OCHOBY XPOMOCOMbI COCTABJIAET MOJIEKYJIA

1) ne30KkcupUOOHYKICHHOBOW KHCIIOTHI;

2) prOOHYKIICHHOBOM KHCIIOTBI;

3) nunuaa;

4) nonucaxapuia.

2. YIAJIEHUE ITUMEPOB TUMMWHA B MOJIEKVYJIE JJHK ITPOUCXO/UT B ITPOLIECCE
1) TpancBepcuu;

2) penapaiuu;

3) peruMKanuu;

4) TpaHchOpMAaIHH.

3. JIJI1 OBPABOBAHMS JIMITMJIHOI'O BUCJIOSI BAXXHBI B3AUMOJENCTBUS MEXY
MOJIEKYJIAMU JINTTNJIOB:

1) BOJOpOIHBIC U HOHHBIE;

2) MOHHBIC U KOBAJICHTHBIC;

3) KOBaJIEHTHBIE U TUAPODOOHBIE;

4) TonbKo THAPOHOOHEIE.

4. YAAJIEHUE ITMMEPOB TUMHWHA B MOJIEKVYIJIE THK [TPOUCXOJUT B ITPOLUECCE
1) penaparuu;

2) TpanchopMmanum;

3) TpaHCcBepcHH;

4) peruinKaIum.

5. IJIS1 KJIETOK PACTEHWI HE XAPAKTEPEH CUHTE3

1) aMHHOKHCIIOT;

2) HYKJICOTH/IOB;

3) rMKoreHa;

4) dhochonunumos.

6. BITPO®A3E MUTO3A JJJIMHA XPOMOCOMBI YMEHBIIAETCA 3A CHET
1) TpaHCcKpUIIIHY;

2) penyTUTHKAIIH;

3) neHatypauum;

4) cimpanu3aium.

7. BIIATOAAPA KOHBIOT' AT U KPOCCHUHI OBEPY ITPOUCXOAUT

1) yBenuueHHe Yrcia XpoMOCOM BIIBOE;

2) 0OMeH TeHeTH4eCcKor HH(pOpMaIel MeX, Ty TOMOJIOTUYHBIMU XPOMOCOMAaMH;

3) YMEHBIIIEHHE YUCIia XPOMOCOM BJIBOE;

4) yBeNnveHUEe Ynciia raMer.



8. IOJIUTIETITUAHBIE LHEITW CUHTE3UPYIOTCSA HA PUBOCOMAX, HAXO/JIAINXCSI:
1) B 1iuTO30I1€ ¥ MOAU(PHUIIUPYIOTCS TAKXKE B IIUTO30JIC;

2) B IIUTO30JI¢, 3aTeM MOIUPHUIMPYIOTCS B anmnapare ['oibpku;

3) Ha MeMOpaHe SHI0IIa3MAaTHUECKOT0 PETHKYIIyMa, 3aTeM MOIUGHUIIMPYIOTCs B arnapare ['oyib K,
4) B MTO30J1€, 3aTeM MOAU(DUIIPYIOTCS B IIOMEHE JTH30COMBI.

9. UHTPOHBI BCTPEYAIOTCS B TEHAX

1) ToNBKO FyKapHOT apxebdaKTepuil;

2) 3yKapHoT U 9ybaKTepuii;

3) aybakTepuii 1 apxeOaKTepHii;

4) apxebakTepuii U 9yKapHoOT.

10. BCE PEAKIIMM CUHTE3A OPITAHUMYECKNMX BEIIECTB B KJIETKE ITPOUCXO/AT

1) o6pazoBanuem monekyn ATD;

2) ¢ 0OCBOOOXKICHHEM YHEPTUH;

3) paclierieHHeM BEIIECTB;

4) UCTIOIb30BaHUEM YHEPTUH.

11. U3 OJHOM MOJIEKYJIbI HYKJIEMHOBOM KMCJIOThI B COEAUHEHNH C BEJIKAMU
COCTOUT

1) MUTOXOHIpHS;

2) XpOMOCOMa;

3) rew;

4) XJIOpOILIACT.

12. TOYEPHUE XPOMATU/Ibl CTAHOBATCA CAMOCTOATEJIbBHBIMU XPOMOCOMAMMU
I[MOCJIE

1) ciapuBaHus TOMOJIOTHYHBIX XPOMATH/T;

2) oOMeHa y4acTKaMy MEX/y TOMOJIOTMYHBIMU XPOMOCOMAaMH;

3) paszeneHust COeAUHSIONICH UX IIEHTPOMEPHI;

4) BhICTpanBaHMsI XPOMOCOM B DKBATOPHATIBHO TIOCKOCTH KIICTKH.

13. TEHETUYECKH1I KOJI — 2TO:

1) HaOop KIJIECTOUHBIX TEHOB;

2) HyKJICOTHIHASI TIOCIIEI0BATEIbHOCTh T'€Ha,

3) reHeTHYeCKast SKCIPECCHS;

4) cucTeMa 3amicy reHeTHUECKON HHpOpMAIIHH.

14. BKAKUX U3 [TEPEYUCJIEHHBIX OPT AHEJIJI CAMAS BBICOKA S KOHLIEHTPAIIUSA Ca?*
1) siape;

2) MUTOXOHJIPUSX;

3) uMToIIa3Me;

4) anmapare ['onbKu.

15. KAKHUE U3 ITEPEYMCJIEHHBIX HUXXE CTPYKTYP KJIIETKN HE UMEIOT MEMBPAHBI
1) au30coMBI;

2) XJIOPOILTACTHI,

3) SAPBIIIKH;

4) anmmapar ['osbKu.

ITaJ0HLI OTBETOB:

Ne 3ananus 1121345678910 11| 12| 13| 14| 15

OTBET 112141134231 4] 2] 3|4 2] 3

B 3apanusx 16-25 BbiGepuTe HECKOJIBKO NPABUJIBHBIX OTBETOB WJIM YCTAHOBUTE COOTBETCTBHE MJIN
M0CJIe10BATETbHOCTb:

16. BOCCTAHOBUTE B HCTOPUYECKOM IUIAHE TIOCJIENOBATEJIbBHOCTbH STAIIOB
BO3AENCTBUA YEJIOBEKA HA BUOCDEPY:



1) ycusenue BIUsSHUS Ha IPUPOTY C KOPEHHBIM IPE0Opa30BaHUEM YaCTH IKOCUCTEM;

2) U3MEHEHHUE PKOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHE POCTa TPAB MyTEM UX BBDKUTAHUS U T. 11.;

3) robaibHOE M3MEHEHHE BCEX JKOJOIMYECKUX KOMIIOHCHTOB B II€JIOM B CBSI3M C HEOTPAaHHYCHHON
WHTEeHCU(PUKALIMEH X0351CTBA;

4) cBepXMHTEHCUBHAsI 0X0Ta 0€3 Pe3KOro M3MEHEHUs IKOCUCTEM B IEPUOJ] CTAHOBJICHUS YEJIOBEUECTBA;

5) Bo3xeiicTBHe Jt0/icii Ha Onocdepy JHIb KaK OOBIYHBIX OMOJIOTHYECKUX BHIOB.

17. BBIBEPUTE ITPOIIECChI, [TIPOTEKAIOIIME B IIPO®A3E IIEPBOI'O JIEJIEHUS MEMO3A

1) oOMeH y4acTKaMu XpOMOCOM;

2) Habop xpomocoMm U yrcio monekyn JJHK B kinerke — 4n4c;

3) neneHue MEHTPOMEP XPOMOCOM;

4) popMupoBaHuE BEpETCHA JICIICHNUS;

5) BbICTpanBaHKUE XPOMOCOM 10 KBATOPY KICTKH.

18. KAKUE [MPOIECCHI TPONUCXOAAT B KJIETKE B ITEPUO/] UHTEP®A3BI?

1) cimpanu3anus XpoOMOCOM;

2) penyrmukaiys mosekyn JTHK;

3) pacTBOpEHHE IIECPHOM 000I0UKH;

4) cuHTe3 OEJIKOB B IIUTOIIA3ME;

5) cunre3 uPHK B sipe.

19. MAJIBIE KPYI'OBOPOTBI VIJIEPOAA B BUOC®EPE MOI'YT OCYLIECTBJIATBCA
CJEAYIOIINM ITYTEM:

1) yrnekucnblii Ta3 Beigensercs B atMocdepy B mporecce (HOTOCHHTE3a B THEBHOE BpEeMsi, a B HOUHOE
BpPEMsI €0 YacTh MOTJIOMIACTCS PACTEHUSIMH U3 CPEIIbL;

2) yIJIEKUCIIBIN Ta3 MorjiomaeTcs u3 arMocdepsl B mpoiecce GOTOCHHTE3a B THEBHOE BPEMsi, @ B HOUHOE
BpEMsI €0 YacCTh BBIICISICTCS] PACTCHUSIMU B CPEILY;

3) yriekuciblil ra3 arMocdepsl moryiomaercs B npoiecce GOTOCHHTE3a ¢ 00pa30BaHUEM OPTaHHYCCKHUX
BEIIECTB, & C TUOECJIBI0 PACTEHHH W KUBOTHBIX IPOHMCXOJUT OKHUCICHHUE OPraHWYECKHX BEIIECTB C
BBIJICJICHUEM YTIICKUCIIOTO Ta3a;

4) yriekucibiii ra3 atMocepsl MOTIIONaeTcs B mpoiecce GOTOCHHTE3a, a NPHU JbIXaHUU BBIICISCTCS B
atmocdepy;

5) yriekucinslii ra3 atMocdepbl MOTJIOIIAeTCs B mporecce GOTOCHHTE3a, a IPU CKUTAHUH OPTaHUIECKUX
BEILIECTB BBIJIEISIETCS B aTMOC(hepy.

20. YKAXUTE ITOCJIEAOBATEJIBHOCTDH ®A3 OITVIOJJOTBOPEHU .

1) cnusiHME TaMeT, WA CUHTaMHUIA;

2) IMCTaHTHOE B3aUMO/ICICTBHE U COMIKCHUE TaMeT;

3) KOHTAKTHOE B3aUMO/ICHCTBHE raMeT U aKTUBAIIUS SHUIICKIICTKH.

21. YCTAHOBMUTE ITOCJIEJIOBATEJILHOCTb CTAJIMH MHJUBUY AJTbHOI'O PASBUTU S
UEJIOBEKA, HAYUMHAA OT 3UT'OTHL.

1) bopMupoBaHUe YETHIPEXKAMEPHOTO CEPIIIa;

2) obpa3oBaHue OJIaCTOMEPOB;

3) popmupoBaHUEe HEPBHOMN CUCTEMBI;

4) popMupOBaHUE ME30IEPMBI;

5) obpa3oBaHKe IBYXCIIONHOTO 3apO/IbIIIIA.

22. BBIFEPUTE TPU ®YHKIIWUM ITJTASMATUUYECKOI MEMEPAHBI

1) obecrieunBaeT MOCTYIJICHUE B KIIETKY HOHOB U MEJIKHX MOJICKYJT;

2) obecrieunBaeT NepeIBUKEHIE BEIIECTB B KIETKE;

3) oTrpaHMYMBACT IUTOIIA3MY OT OKPY>KaIoIIei Cpeibl;

4) y4aCTBYET B MOTJIONICHNUH BEIIECTB KICTKOM;

5) mpuaaet KIeTKe )KeCTKyIo hopmy;

6) ciyxut Matpuiei s cuate3a uPHK.

23. BBIBEPUTE JIBA TTPU3HAKA HE TTOAXOAAIIWE JJIA OIMMCAHUA TPAHCKPUIIIUN Y
OYKAPUOT

1) oOpazoBaHME MOTUMHYKICOTHIHOMN LIETIH;

2) COeMHSAIOTCS HYKJICOTH/IBI, COJCPIKAIIUE I€30KCUPHO03Y;



3) MaTpuiieii ciryxut Monekyna JJHK;

4) IPOMCXOIUT B SIIPE;

5) yaBoenue monexysbl JJHK.

24. YCTAHOBUTE INOCJIIEJOBATEJIBHOCTbD [TPOLHECCOB SMBPUOHAJIBHOI'O PA3BUTUA
I[MTO3BOHOYHbBIX X XMBOTHBIX:

1) 3akaka 3a9aTOYHBIX OPTaHOB 3apOIbIIIIa;

2) HarpaBJICHHbBIE IEPEMEIICHUS KICTOK U UX TU(PEpeHITUPOBKA,;

3) pa3BUTHE HEPBHOM IJIACTHHKH;

4) cnusiHUE STHIEKIICTKA U CIIEPMAaTO301/1a 1 00pa30BaHUE 3UTOTHI;

5) hopmMupoBaHKEe MHOTOKJIETOYHOTO OHOCIORHOTO 3aPO/IBIIIIA.

25. YIIOPAJJOUUTE NCKOITAEMBIE ®OPMbI YHEJIOBEKA 11O BPEMEHU CYIIECTBOBAHNA,
HAUMHAS C CAMOW JJPEBHEN ®OPMBI:

1) YenoBek yMenblii;

2) KpoMaHbOHIIBI;

3) Heannepranbiibr,

4) YenoBeK MPSIMOX O ISIIIHIA;

5) ABcTpasonurex.

ITaJ0HBLI OTBETOB:

Ne 3ananus 16 17 18 19 20 21 22 23 24 25

OTBET 542131 14(245|1345| 231 25431134 25| 45231 | 51432

Yacre 2
B 3apanusix 26-30 pemmnTe 3aqaun:

3aganue 26. 3agaua Ne 1. Onpenennre, kakasi OKpacka IIBETKOB Oy/IeT y pacTeHHI ropoxa, MoIy4eHHbIX
OT CaMOOIBIJICHHUS] TOMO3UTOTHBIX POAUTEILCKUX (DOPM C KPACHBIMH U C OEJIBIMHU LIBETKaMH, a TaK)Xe OT
UX CKpEIUBaHMs MEXLy COOOM.

Pemenue. O6e poaurensckue GOpMbI TOMO3UTOTHBI, TOITOMY 3aIMMCh CKPEITMBAHUM Oy 1T CIIeTyIOIIEH:
— ot camoonbiieHus: 1) P: AA x AA; 2) P: aa x aa;

— OT epeKpecTHOro onblieHus: P: AA X aa.

['omo3uroTHbie HOPMBI JAIOT €IWHCTBEHHBIM THI TaMeT, U MO3TOMY MpPH UX CIUSHUHM OyJIeT MONy4eH
enuHCTBeHHBIN TUM oToMKOB: 1) F1 Bce AA; 2) F1 Bee aa;3) F1 Bce Aa.

OrtBet. 1. KpacHo1BeTKOBBIE TOMO3UTOTHBIE PACTEHUS JAIOT TOJIBKO (POPMBI C KPACHBIMHU I[BETKAMU. 2.
Bce nmoToMku pacTeHuii ¢ 6esbIMH [IBETKaMU OyAyT O€OIBETKOBBIMU (OHM BCET/1a TOMO3ZUTOTHBEI). 3. Bee
pacTeHHusT OT CKpPEUIMBAaHUS  KPACHOILBETKOBBIX T'OMO3UTOTHBIX C  O€JIOLBETKOBBIMU  OYyIyT
KPaCHOIIBETKOBBIMH (JOMUHAHTHBIN ()EHOTHUIT), HO TETEPO3UTOTHBIMU 110 TEHOTHUITY.

3ananue 27. 3agauya Ne 2. Ha pebenka c | rpynmoii KpoBu B pOJIOME MPETEHAYIOT IBE POIUTEIHCKUE
napsl:

— 1 nmapa: mats c |, otent ¢ |V rpynmnoit kposu;

— 2 mapa: mats co |, orery ¢ |1l rpynmoit kposw.

Kakoii nape npuHa1exuT pe6eHOK?

Pemenne. Pebenok ¢ I rp. kpoBu mo renotuny — [°I°. Takoe coueraHue anneneld BO3MOXHO TOJBKO B
cllydae, €CIIi TaMeThl M OTIa, U MaTepu OyIyT coxepkaTh awienu 1°. CrnemoBareiabHO, Ta KOMOMHAITHS
T€HOB MOIJIa OCYIIECTBUTHCS TOJIBKO MPH 3auaTHU peOeHKa B clydae BTOPOW Maphl, KOTAAa MaTh U OTeI]
TeTEePO3UTOTHL. 3aIHIIEM CXeMY CKpPEIINBaHUS:

P: 1A @xIBI°d; GR: 0,51 A+0,51° GJ: 0,51 B +0,51°; => F1: 0,25 I°I°.

OdeBUIHO, YTO TIEpBasi CYNpYKecKas Imapa MPETeHI0BaTh Ha ATOTO peOCHKA HE MOXKET, T. K. Y HEe MOTYT
Ob1Th neTH TosbKo co Il u Il rpynnamu kpoBu:

P:I°I° @ x I A1 BJ; F1: 50% IA 1° u 50%IB 1° (y nereit Il u 11l rp. kpoBu coOTB.).



OtBeT. PeOeHOK MpUHAATIEKHUT BTOPOU TTape CYIPYTOB.

3ananme 28. 3agaua Ne 3. Onpenenure cpegHUIA pa3Mep JIUCTOYKOB y OENIOro KiieBepa, MOIyYeHHOTO OT
CKpELIMBAaHUs T€TOPO3UTOTHBIX pacTeHui ¢ muctoukamu 10 U 7 MM COOTBETCTBEHHO.

Pemenne. OnpenensieM reHOTHITBI U 3alIMCHIBAEM CKpEIINBaHUE!

P: V bav x V by v; onpenensem ramersr: GQ: 0,5V ba + 0,5v; GZ': 0,5V by + 0,5v; nonydaem oTOMKOB:
F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [Tonyyeno 4 Tuna peHOTUIIOB U TEHOTHUIIOB B paBHBIX COOTHOIIEHUAX. 13 HUX 11 iepBoro Oyaer
XapakTepHa CBEPXJIOMUHAHTHOCTD (CpeIHUI pa3mep JIMCTOYKOB 18 Mm).

Baganue 29. 3amaua Ne 4. IlpoaHanu3upylTe XapakTep I€peJadd PELUECCHBHOIO, YaCTHYHO
CLIEIUIEHHOT'O C MOJIOM, HACJEACTBEHHOTO 3a00JEBaHUS OT MATEPH K MTOTOMKAM.

Pemenne. P:9X aX a IX AY A Gonbna F1: QX AX a d XaY AF2:9X AX a; X aXa ;4 XAYA;
34X aY A 6osbHa

OtBer. BosesHs nepegaeTcs OT MaTepy Yepes3 ATl U MPOSBIIAETCS TOIBKO y BHYYEK.

3aganne 30. U3 snemeHToB cooduiecTBa (TOJIEBKA, 3€PHO 371aKOB, (DMIIMH, XOPEK) COCTABHTE MHUILEBYIO
LleNb 1 HA OCHOBAHUU IIPAaBUJIA 3KOJIOIMYECKON MUPAMUIBI ONPEAEINTE, CKOJIBKO HYKHO 3€pHa, UTOOBI B
JIeCY BBIPOC OJMH (DHITMH Maccoit 2,5 Kr.

OrBer:

3epHo 31aKoB Mblb-rioneska Xopex Oy
2500 kr 250 kr 25 kr 2.5 kr

B Yactu 1 u Yactm 2 mpencTaBlieHbl 3aJaHUs, OTHOCSIIMECS K TPEM YPOBHSM CIIOKHOCTH:
CHU3KHUI», «CPEIHMI», «BBICOKHI». B 3aBUCMMOCTM OT THMIA M TPYJHOCTH 3aJaHUs €r0 BBIIOJHEHUE
OLICHMBAETCS Pa3HBIM UYKCIOM OayuloB. BrInonHeHHe KaXa0ro 3aaHusl «HU3KOT0» YPOBHS CIOKHOCTU
orieHuBaercs 1 Oammom. 3a BBINONTHEHHE 33aJlaHUN «CPEIHEro» YPOBHS CIOKHOCTH B 3aBUCHMOCTH OT
MIOJIHOTHI ¥ MPAaBUJIBHOCTH OTBETA IPUCBanBaeTcs A0 2 0aioB.

K 3amaHnio «BBICOKOT0» YPOBHSI CIIO)KHOCTH OTHOCUTCA PEIIEHHWE CHUTYallMOHHBIX 3a1ad. 3a
BBINIOJTHEHUE 3aJJaHUH «BBICOKOIO» YpPOBHS B 3aBUCUMOCTH OT IOJHOTHI M MPaBWIBHOCTH OTBETa
MpHCcBanBaeTcs 10 3-X OajIoB.

3aaHusl «HU3KOT0» U «CPEIHEro» YPOBHEH CIIOKHOCTU IPOBEPSIIOTCS aBToMaThuecku. OTBETHI Ha
3a/1aHMs] «BBICOKOT'0» YPOBHS MPOBEPSIIOTCS B PYYHOM PEXHUME.

Pacnipenenenue 3aganuii mo ypoBHSIM CIIO)KHOCTH TIPEICTABIICHO B CIIEAyIOIIEH TabIuIIe:

YpoBeHnb IIpouenTHoe
CJIOKHOCTH bann coaepikaHue Tun Bonpocos

3aaHuA 3aJaHui

Huzkuit 1 50% - 33/TaHMsI C BEIOOPOM OJHOTO MPABHIIBHOTO OTBETA

Cpennuit 2 33% - MHOXECTBEHHBIN BBIOOD;
- BONPOCHl  Ha  YNOPSJOYMBAHHWE WU
YCTAQHOBJICHHE MPABUIIbHOM MOCIEI0BATEIBHOCTH

Beicokuit 3 17% - 3aJa4d, MpPelyCMAaTPUBAIOLIUE Pa3BEPHYTHIN
OTBET




Kpurepun onenuBanus:

Ounenka IIpoueHT BBINOJIHEHHSI
COTJIMYHOY» 85-100%
«XOPOIIO» 70-84%

«YJIOBJICTBOPUTEIHLHO 50-69%

«HEYIOBJIETBOPUTEIILHO

menee 49%




