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1. MACHHOPT ®OHJA OIIEHOYHBIX CPEACTB

OcBoenne conepxkanusi yueOHoi mucrurumnbl (npeamera) OV /.13 buonorus obGecnednBaer
JNOCTHKEHHE OOy4JarommMucs pe3yabTatoB, mpeaycMorpeHHBIx PI'OC COO u ®I'OC CIIO mo
cnenuanbHocTH 23.02.06 TexHudeckas 3KCIuTyaTanys MoABMKHOTO COCTaBa jKEJIE3HbIX JOPOT, 3HAHUSAMU,
YMEHUSIMH, KOTOpble (popMUpPYIOT o0Imue U npodeccnoHaabHbIe KOMIIETECHIINY, a TAaKXKe JMYHOCTHBIMH
pe3ysibTaTaMy, 0CBAUBAEMBIMH B paMKax MPOrPaMMbl BOCIIUTAHUS:

- YMeTh:

VY1. 0OBACHATE: oI OHONOTHH B (POPMHUPOBAHUN HAYYHOT'O MUPOBO33PEHUS; BKIIa OMOIOTHYECKIX TEOpUi
B (hopMHpOBaHHE COBPEMEHHOW €CTECTBEHHOHAYYHOH KAapTHHBI MHUpa; €IWHCTBO >KUBOW W HEXHBOH MPHUPOABI,
POACTBO KMBBLIX OPraHM3MOB; OTPULATCIBHOC BIIUAHUC AJIKOI'0JId, HUKOTHMHA, HAPKOTUYCCKUX BCIICCTB HA PA3BUTUC
3apoJbilia 4YCI0BCKa;, BJIMAHUC MYTAr€HOB Ha OpraHu3M YCIOBCKA, 3KOJIOTMYCCKUX Q)aKTOpOB Ha OpraHu3MbI;
B3aMMOCBA3M OPraHM3MOB MW OKpYXarolleu Cpeabl; NpUYUHBI 3BOJJIONHH, HW3MCHACMOCTH BHAOB, HAPYIICHUU
pa3BUTHUSI OPraHU3MOB, HACJEACTBEHHBIX 3a00J€BaHUM, MyTallMi, YCTOWYMBOCTH U CMEHBI 3KOCHUCTEM;
HE0OX0IMMOCTH COXPAHEHUS MHOTOOOpa3us BUAOB;

¥Y2. pewarth »leMEHTapHble OWMOJOTMYECKHE 3a/ayl; COCTaBIATh JJIEMEHTApHbIE CXEMBbI
CKPEILMBAHUS U CXEMBI IIEPEHOCA BELIECTB U SHEPrUU B IKOcHUcTEeMax (LN MUTaHus);

¥Y3. onuceiBath 0co0€il BUI0B IO MOP(POIOTHUECKOMY KPUTEPHUIO;

Y4. BbIBIATH NPUCIIOCOONEHUS OPraHW3MOB K cpelle OOMTaHHs, HMCTOYHHUKH MYTareHOB B
OKpYy»Karolei cpeqie (KOCBEHHO), aHTPOIIOT€HHbIE U3BMEHEHHUS B IKOCHCTEMAaX CBOEH MECTHOCTH;

¥Y5. cpaBHUBaTh: OHOJOrHYECKHE OOBEKTHI (TeNa KMUBOM M HEKUBOM MPUPOIBI MO XUMHUYECKOMY
COCTaBY, 3apOJBIIIN YEJIOBEKa U JIPYTMX MIIEKOMHUTAIONINX, MPUPOTHBIE IKOCHUCTEMBI U arpo3KOCUCTEMBbI
CBOEl MECTHOCTH), IIpolecChl (€CTEeCTBEHHbIH UM MCKYCCTBEHHBI O0TOOp, mNOJoBoe U Oecrosoe
Pa3MHOKEHHE) U JIeNaTh BHIBOJIbI HA OCHOBE CPaBHEHMUS;

¥Y6. aHanu3upoBaTh M OLICHUBATh PA3IMYHBIE TUIIOTE3bl CYITHOCTH KM3HH, IPOUCXOXKACHUS KU3HU
U 4YeJOoBeKa, rjo0alibHble SKOJOTHMYecKHe MpoOieMbl M MYTH MX PELIEHUs, MOCIEeICTBUS COOCTBEHHOM
NeSITENIbHOCTH B OKPYXKAaloIlel cperie;

¥7. u3y4yatb U3MEHEHHsI B 3KOCHCTEMAaX Ha OMOJIOTMYECKUX MOJIEIISX;

V8. nHaxomute uHpOpMAIMIO O OMOJOTHYECKHX OOBEKTaX B Pa3IMYHBIX HMCTOYHUKAX (Y4COHBIX
TEKCTax, CIPAaBOYHMKAX, HAYYHO-TIONMYJISIPHBIX H3/JaHUAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax
WHuTepHeTa) M KPUTUYECKHU €€ OLEHUBATh.

- 3HATH:

31. oOCHOBHBIE TIOJIO)KEHHUS OHOJIOTUYECKUX TeOopuil (KJIeTOYHAs, OHBOJIOLMOHHAS TEOpUS
Y. Jlapsuna); yuenue B.W. Bepuanckoro o 6uocdepe; cymHocth 3akoHOB [. Menzens, 3akoHOMEPHOCTEH
W3MEHYUBOCTH;

32. crpoeHue OHOJOTMYECKMX OOBEKTOB: KIETKM; T€HOB W XpOMOCOM; BHUIAa M DKOCHCTEM
(cTpyKTypa);

33. CymHOCT, OHOJOTMYECKHX IMPOLIECCOB: Pa3MHOXKEHHUE, OIUIOJJOTBOPEHHE, JICHCTBHE
HCKYCCTBEHHOTO U €CTECTBEHHOro 0TOOpa, (opMUpOBAaHHME MPUCHIOCOOIEHHOCTH, 00pa3oBaHUE BHUIOB,
KpYroBOPOT BEIIECTB U MPEBPAIlICHUs YHEPTUH B SKOCUCTEMaxX U Ouocdepe;

34. BKJIaJ BBIAIOIIUXCS YUEHBIX B Pa3BUTUE OMOJIOTUYECKON HAYKH;

35. GMOIOTUYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY;

- 00IIMe KOMIIETeHII MM

OK O01. Bri6upats cioco0sbl pemieHus 3ajayd npopeccuoHaIbHON ESTeTbHOCTH TPUMEHUTEIBHO
K Pa3JINYHbIM KOHTEKCTaM.

OK 02. Mcnonb30BaTh COBpEMEHHbIE CPEACTBA IOMCKA, aHATIN3a U MHTEPIPETaluy HHPOPMALIUH,
1 MH(OpPMAIIMOHHBIE TEXHOJIOTHUH /7Sl BHIIOJIHEHUS 33/1a4 NPOo(hecCHOHABHON AeATEIbHOCTH.

OK 04. D¢ pexTBHO B3aUMOJICHCTBOBATH U PA0OTAaTh B KOJJIEKTUBE U KOMaHJIE.

OK 07. CopneiicTBOBaTh COXpaHEHHMIO OKpYXKAlOIIeH Cpeibl, pecypcocOepekeHUI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUU KIUMarta, MPUHLUIBI OepeXJIUBOro MpOMU3BOJCTBA, 3()h(HEKTUBHO AEHCTBOBAThH B
Ype3BbIYAHBIX CUTYaIUSX.

- Npog)ecCHOHAJIbHBbIC KOMIIETCHIIHM:

IIK 2.1. YhpaBisaTe IUIaHUPOBAaHMEM M OpraHu3alMel NMPOU3BOACTBEHHBIX pabOT KOJUIEKTHBA
UCTIOJHUTENEH ¢ coOMI0/IeHHeM HOpM 0€30TMacHbIX YCIOBHM Tpya.

- IMYHOCTHBbIE Pe3yJIbTaThl:

JIP 9 Cobnrofaronuii u nmponaranaAupyromui MpaBuiia 310poBOro U 0e30macHoro oopasa *Ku3HH,
CIOPTa; NPEAYNPEKIAIOMMKA JHO0  MPEOJOJICBAIOIIMN  3aBUCUMOCTH  OT  QJIKOroys,  Tabaka,
NICUXOAKTUBHBIX BEIIECTB, a3apTHBIX Urp U T.I. COXpaHSIOMHUNA MCHUXOJOTHYECKYI0 YCTOWYHMBOCTH B



CUTYaTHUBHO CJIO’KHBIX WJIM CTPEMHUTEIBHO MEHSIOLUIUXCS CUTYaLIUsX.
JIP 23 [omy4yenne 00y4aronmmMucs BO3MOKHOCTH CAMOPACKPBITUS H CaMOpeaTH3alyst TMYHOCTH.
JIP 30 Ilonumarommii CymIHOCTh M COIMAJBbHYIO 3HAUMMOCTh CBOEH Oynymieil mpodeccun,
MIPOSBJIAIOIINN K HEW YCTOMYMBBIN HHTEPEC.

@opMOIl ITPOMEXKYTOUHOM aTTecTaluu 1O Y4eOHOM AuCUUIUIMHE (TPEeaMETy) sBIETCA
AU epeHuMpPOBaHHbIN 3a4eT.



2. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUILINHBI (TPEAMETA),

2.1. B pesynpTaTe OCBOCHHS MPOTPaMMBbI Y4e€OHOW AMCIUILIMHBI (IIPEAMETa) OCYIIECTBISETCS
KOMIIJIEKCHAsI TIPOBEPKa CICAYIONIMX YMEHUW W 3HAHWM, a Takke TUHAMHUKA (OPMUPOBAHUS OOIIUX H

HOJJIEXKAINUE ITPOBEPKE

HpO(beCCI/IOHaJIbHBIX KOMHCTCHHI/Iﬁ N JIMYHOCTHBIX PE3YJIbTATOB B paMKax MporpaMMbl BOCIIUTAHUA:

PesynbTaTnl 00y4eHus:
yMeHHusl,
3HaHMA M KOMIEeTeHIUH,
JINMYHOCTHBIEpPE3yJIbTaThl

[loka3aTe v OLLeHKH pe3y/ibTaTa

dopmMa KOHTPOJIA U
OLleHUBaHUA

YMmerh:

V1. OOBSICHATH: poib
Oouonornu B (POPMUPOBAHUU
HAY4HOT'O MHUPOBO33PEHUS;

BKJIaJ] OMOJIOTMYECKHX TEOPUH
B (hopMUPOBAHUE COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTHHBI

1) OGocHOBaHME NPEANOCHIIOK BO3HUKHOBCHHS
OCHOBHBIX OMOJIOTHYECKUX KOHIICTIUH, TCOpUH U
3aKOHOB;

2) cpaBHEHHE CTPOCHHsSI M (YHKIHH KIETOK
pacTeHuil ¥ )KUBOTHBIX;

3) aHamM3 TPUYIUHHO- CIEACTBEHHBIX CBS3EH,

YcTHBIM ompoc.
Pe3ynbpTaTh BRITONHEHUS
MPAKTUYECKUX 3aHATUN U
J1a00paTOPHON PabOTHI.
TectupoBanue.

MHpa; EIWHCTBO JKMBOW U | CYIIECTBYIOIINX B KICTKE;
HOKMBOH TpHpombl, poxcTBo | 4) OObBsCHEHHME OOLWMX  NPHU3HAKOB  KMBBIX
JKHBBIX OpraHu3MoB; | OPTaHH3MOB, HX KJICTOYHOTO CTPOCHHE;
OTPHLIATEIBHOE BrusHme | 0) aHATM3MPOBAaHME  XUMHYECKOTO  COCTaBa
AJIKOTOJIA, HHUKOTHHA, | KJICTKH;
HAPKOTHYCCKHX BEIIECTB Ha | /) CPaBHEHHE CTPOCHHMS M (QYHKUMH KICTOK
pasBHUTHE 3apOJbIIIA 4enoBeKa; | PACTCHHIA, JKHBOTHBIX, TPHOOB 1 OaKTEPHii;
BITHSHIE MYTAreHOB Ha | 8) omHMcaHWe BHPYCOB, BBI3BIBAEMBIX HMHU
OpraHu3M yenoBeka, | 3200J€BaHMI U MX NPOPUITAKTUKY;
SKOTOrMYecKnX (akTtopoB Ha | 9) OOOCHOBAHHC BIMSHHS OKOJIOTMYCCKHX M
OpTaHM3MbL; B3aUMOCRs3M | COLMAIbHBIX (AaKTOpPOB Ha 3/I0POBbE UEIIOBEKA,
OPraHH3MOB H OKpy)Karomieil | HCOOXOXMMOCTH COONIOACHUS TPABHI  JIHIHON
cpenbl; MNPUYMHBI 3BOJIONMH, | THTHCHBL,
M3MEHSIEMOCTH BuyoB, | 10) 00OCHOBaHWE BIMSAHWS ~ BHYTPCHHCH Cpeibl
HapylLIeHU! pa3BuTHs | OpraHN3Ma HAa UMMYHUTET;
OpraHM3MOB, HAacIenCTBEHHBIX | 11) 0o0BsICHEHTE OCHOBHBIX MIPOIIECCOB
3a60eBaHNi, MyTaruii, | KH3HCACATENbHOCTH OpPTaHU3MOB: obmeHa
YCTOYMBOCTH " CMeHbI | BEIIECTB, poiau  (epMEeHTOB, TOPMOHOB U
9KOCHCTEM; HCO6X0,HI/IMOCTI/I BUTAaMHUHOB B JKH3HCIACATCIPHOCTH OpraHu3Ma
COXpaHECHHS MHOTOo00Opa3us | 1€710BCKa;
BHJIOB; 12) oObsicHeHWE TPUYMH BO3MOXKHBIX MYTAIlHi,
OK 01, OK 02, OK 04, OK 07, [1K | UX IIPaKTUYECKOro U OHOIOrHYECKOro 3HaYCHHS;
2.1 13) omeHnBaHWe W3MEHEHHH B COOCTBEHHOM
JIP 9, JIP 23, JIP 30 OpraHM3Me;  IOCIEACTBHM  BIMSHHMS  CBOEH

JNEATEIPHOCTH Ha COOCTBEHHOE 3J0pPOBbE U

3I0POBBE OKPY’KAIOIINX;
¥Y2. pemarts dremeHTapHBIC | 1) CocraBnenue cXeM CKpELIUBaHUsl, | YCTHBIN OIpOC.
Ononoruyeckue 3aJa4Ml; | OKa3bIBAIOIIMX OCHOBHBIC 3aKOHBI ['€HETHUKH; Pe3ynbTaThl BBITOTHEHUS
COCTaBIISITh 3JIEMEHTapHBIE | 2) pelleHrne FreHeTHIEeCKUX 3a1ad MPAKTUIECKUX 3aHATUH U

CXEMbI CKPCIIUBAHUS U CXEMbI

MepeHoca BEleCTB U SHEPTHUU B

9KOCHCTeMaX (IICIH MTUTaHus);
OK 01, OK 02, OK 04, OK 07,
K 2.1

JIP 9, JIP 23, JIP 30

3) COCTAaBJICHHUEC CXCEM II€PCHOCA BCIICCTB H
nepeaavu 3HEPrun B 9KOCUCTEMAX

4) OIMMCaHNEC BUOB 110 OCHOBHBIM KPUTCPUAM;

5) COCTAaBJICHHUC ueneﬁ INUTaHUA HE MCHEC, YEM M3
IISITH 3BCHBCB.

nmabopaTopHON PabOTHL.
TectupoBaHue.

¥Y3. omwmceBaTh 0co0Ei BHIOB
§(0) MOp(hOITOTHIECKOMY
KpUTEPHUIO;
OK 01, OK 02, OK 04, OK 07,
MK 2.1
JIP 9, JIP 23, JIP 30

1) VYmeHue cocTaBisTh  MOPQOIOTHUYECKYIO
XapaKkTePUCTUKY BUAA
2) CpaBHeHnue ocobed pazHOro BHIA U

(dbopMupoBaHKE BBIBOAA O NPUYMHAX CXOJCTBA U
pa3IHYMi.

3) yMEHHE COCTaBIIATh
XapaKTEPUCTUKY BUIA

OIMUCATCIIbHYIO

VYcTHBIN onpoc.
Pe3ynbTaThl BBITOTHEHUS
MPAKTUYECKUX 3aHATUH U
nabopaTtopHOil pabOTEHI.
TectupoBaHnue.

Y4. BBIABISATH MPUCTIOCOOTICHUS
OpPraHM3MOB K cpeie oOuTaHuMsl,

1) BroisBieHHe NPUCHOCOONEHUH KOHKPETHBIX
OpPraHM3MOB K cpelie OOuTaHHus;

YcTHBI onpoc.
Pe3ynbTaThl BHIONTHEHUS




HCTOYHUKH MyTarcHOB B
OKpYXarolei cpene
(KOCBEHHO), AHTPOIIOT €HHBIE
W3MEHEHHMSI B  JKOCHCTEMax

CBOEM MECTHOCTH,;
OK 01, OK 02, OK 04, OK 07,
MK 2.1

JIP 9, JIP 23, JIP 30

2) ompenencHue pasHooOpa3HbIx  (hopm
MPUCIIOCOONICHUH, CBSI3aHHBIX C KOHKPETHBIMH
YCJIOBHSIMH MTPOKUBAHMS;

3) pacmno3HOBaHHE OCHOBHBIX HWCTOYHHUKOB |
HAJIMYMsI MyTarcHOB B OKPY)KalOIICH cpere;

4) OlICHUBAaHWE AHTPOIOTCHHBIX HW3MCHCHUI B
3KOCUCTEMaX CBOEH MECTHOCTH;

MPAKTUYICCKUX 3aHITHI U
nabopaTopHON PabOTHI.
TectupoBanue.

Y5. CpaBHUBATE:
Oouosornyeckre oOBEKTHI (Tena
JKUBON U HEXUBOHU IIPUPOABI 110

XUMHYECKOMY COCTaBy,
3apOJIBIIIN YEJIOBEKA M JIPYTHX
MJICKOIIUTAIOINX, TIPUPOIHBIC
3KOCUCTEMbI u
arpo3KOCHUCTEMBI CBOEH
MECTHOCTH), MPOLECCHI
(ecTecTBEHHBII u
HCKYCCTBEHHBIN otoop,
0JIOBOE 17§ Oecmonoe
pa3MHOXKEHHE) " JIeNnaTh

BBIBOJIBI HA OCHOBE CPaBHEHUS;
OK 01, OK 02, OK 04, OK 07,
IK 2.1

JIP 9, JIP 23, JIP 30

1) KnaccupunupoBanue  OOBEKTOB  JKUBOM
IPUPOJIBI U HEXKHUBOH MTPUPOEI;

2)  pacrmo3HaBaHWE  TNPOKAPUOTHYECKHX U
9YKapHOTUYECKUX KIIETOK;

3) BbISIBIICHHE MPEUMYILIECTBA IOJIOBOTO CIIOco0a
Pa3MHOXXEHUS HaJl OECIIOJBIM;

3) pacno3HaBaHWE€ MPUPOTHBIX U MCKYCCTBEHHBIX
COO0OIIIECTB;

4) ycTaHOBJIEHHE CXOJCTBA MEXAY 3apOjbIIIeM
YeJoBeKa U PYTUX )KUBOTHBIX;

5) aHanM3MpOBaHUE TA30BOT0 COCTaBa aTMOC(EPHI
3emin 1 OMIKANIINX K HEH IIAHET;

6) BBISBIICHHE pE3YJIbTaTOB HCKYyCCTBEHHOTO U
€CTECTBEHHOI'0 0TOOpa.

YcTHBIM ompoc.
Pe3ynbpTaThl BRITONHEHUS
MPAaKTUYECKUX 3aHATUN U
J1a00paTOPHON PabOTHI.
TectupoBanue.

Y6. aHanmM3upoBaTh U
OLICHUBATh Pa3JIUYHbIC
TUIIOTE3bI CYITHOCTH JKHU3HHU,
MIPOUCXOXKICHHS JKU3HU U
yeoBeKa, riao0aabHbIe
9KOJIOTHYECKHE ITPOOJIEMBI U
IIyTH UX PELICHHMS,
ITOCIIEICTBUS COOCTBEHHOM
JESTEIBHOCTU B OKPYXKaroLIeil
cpere;

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

IIK 2.1
JIP 9, JIP 23, JIP 30

1) O6ocHoBaHUE
MJIEKOITHU TATOIIIIX
YeIOBEYECKUX pac;
2) yCTaHOBIJICHHE B3aMMOCBSI3H MEXKIY CIUHBIM
MIPUHIIAIIOM CTPYKTYPHOW OpraHW3alldU >KHUBBIX
CHUCTEeM U EIWHCTBOM MPOUCXOXKICHHUS >KUBBIX
OpPTaHHU3MOB;

3) aHaIM3WpOBAHHWE  IPUYHH
OpPTaHHU3MOB B IIPOIIECCE IBONIOIIHH;
4) o0OBsICHEHHE  pOACTBA W
OpPTaHHYECKOT'O MUPA;

5) npvMeHeHWe 3HAHWUM O JABWKYIIMX CHIIAX
SBOIOLIAY JJIsl OOBSICHEHUS €€ Pe3yIbTaTOB;

6) aHANMM3UPOBAHWE ITOCICACTBUN NEATEITHHOCTH

TEOpUH O
KHUBOTHBIX U

poncTBe
YeIIoBeKa,

YCIOXHCHUA

€INHCTBA

4yeJoBEeKa B OKpy)Xawooued  cpeme  IpHU
BO3HUKHOBEHHUHU MYTallU;
7) OLICHUBaHUE poinu AHTPOIIOT€HHOMI

JICITEILHOCTH YeNOBEKAa TMPHU BO3HHUKHOBCHHU
I00ATHHBIX SKOIIOTHIECKIX TIPOOIIeM.

YcTHBIM ompoc.
Pe3ynbTaThl BRIIOTHEHUS
MPAKTHYECKUX 3aHATUN U
nabopaTopHOM pabOTHI.
TectupoBanue.

Y7. wu3y4atb WU3MEHEHUS B
IKOCHCTEMAX Ha
OMOIOTUYECKUX MOJIEIISX;
OK 01, OK 02, OK 04, OK 07,
K 2.1
JIP 9, JIP 23, JIP 30

W3MEHEHU B
NEPBUYHOU U

1) OObscHeHWE  TPUYHH
IKOCHCTEMaX Ha  IpuMepe
BTOPUYHOHN CYKIIECCUH;

2) oOBsCHEHWE TNPUYHH
IKOCHCTEMAX.

H3MEHEHUH B

YcTHBIH ompoc.
Pe3ynbTaThl BBITOTHEHUS
MPAKTUIECKUX 3aHATUH U
nmabopaTopHON PabOTHL.
TecTupoBanue.

¥Y8. HaxomuTh MHGOPMALHIO O

OMONOrMYecKnux O0bEeKTax B
Pa3IMYHbIX HCTOYHHUKAX
(yuebnbIx TEKCTax,
CIPaBOYHHKAX, Hay4HO-
MOIYJISIPHBIX W3JAHUSX,
KOMITBIOTEpHBIX 0a3ax JaHHBIX,
pecypcax Wntepuera) u

KPUTHYECKHU €€ OLICHUBATD,
OK 01, OK 02, OK 04, OK 07,

1) Ucnons3oBanue OCHOBHOM yaeOHOI
JUTEPaTYpBI;
2) HCIOJIb30BaHHE JOTIOJTHUTENBHBIX

JUTEPATYPHBIX HCTOYHHUKOB;
3) ucronp30BaHNE HHTEPHET-PECYPCOB;
4) aHanM3UPOBAHUE UCTIOIB3YEMbIX HCTOYHUKOB.

VYcTHBIN onpoc.
Pe3ynbTaThl BBITOTHEHUS
MPAKTUYECKUX 3aHATUH U
nabopaTtopHOil pabOTEHI.
TectupoBaHnue.




K 2.1
JIP 9, JIP 23, JIP 30

3HaThB:

31. ocHoBHble TONOKeHUs | 1) DopMmynupoBaHHE OCHOBHBIX TOJOXKEHUH | YCTHBIN Ompoc.
OUOJIOTMYECKHUX TEOpUN | KICTOYHOU TEOpHUU; Pe3ynbpTaThl BRIIONTHEHUS
(kmerounas, ABOJIIOIMOHHAS | 2) TIEPEUYHMCICHHE OCHOBHBIX OPTraHOUJIOB KIICTKH | MPAKTHYCCKUX 3aHATUU U

teopust Y. [lapBuna);, yueHue
B.U. Bepuazackoro o ouochepe;
CYIIHOCTh 3aKOHOB
I'. Mengens, 3akoHOMEpPHOCTEN
HU3MCHYMUBOCTH,
OK 01, OK 02, OK 04, OK 07,
K 2.1
JIP 9, JIP 23, JIP 30

U uX (PyHKIIHIA;

3) aHamU3UPOBAHHUE PA3IUIUN MEXKY )KUBOTHOU U
pacTUTENBHON KIIETKOM, IPOKAPUOTHYECKOH U
3YKapUOTUYECKOI;

4) ¢dopmymupoBanue
9BOJIIOIIMOHHOTO YUCHUS;
5) oObsicHenue noHsATHsI Orocdepa u e€ ponu;

6) hbopmynupoBanue 3akoHoB ['. Menzemns

7) BBISBJICHUE MOIU(PUKAITMOHHOW M3MEHYMBOCTH
y oco0eii 0IHOTO BU/IA;

8)  oObsicHeHHWE  NPHUYHH
HACJIEICTBEHHON U3MEHYMBOCTH

OCHOBHBIX IIOJIOXKEHHUH

BO3HUKHOBCHUEC

J1a00paTOPHON PabOTHI.
TectupoBanue.

32. crpoecHHE OHOJOTHYECKHX
O0OBEKTOB: KJIETKH; TE€HOB U
XpPOMOCOM; BHJIa M 3KOCHCTEM
(cTpykTypa);
OK 01, OK 02, OK 04, OK 07,
IK 2.1
JIP 9, JIP 23, JIP 30

1) CpaBHeHHE OCOOEHHOCTEH CTPOEHHUS KIIETOK
paCTeHI/Iﬁ " )XKUBOTHBIX, UX OPTraHOUIOB;

2) mepevrciIeHre OCHOBHBIX OPTraHOWOB KIIETKH
" ux QyHKITUH;

3) oObsicHEHWE B3aWMOCBSI3U MEXIY CTPOCHHUEM
XPOMOCOM U BBITIOJTHSIEMON UMH (DYHKIIHY;

4) cpaBHEHHE TIPOITECCOB MUTO3a M MEH03a;

5) aHamM3UpOBaHWE YMOPHOHAIHHOTO PA3BUTHS B
craguu  OnacTysbl, TacTpyibl, HEHpyJasl Yy
KUBOTHBIX U YEIOBEKa;

6) YCTaHOBJICHHE CBS3M MEXKAY VUCHHEM O
CTPOGHMM KJIETKM U OCHOBHBIMH 3aKOHAMHU
HacJIel0BaHNUS;

7) yCTaHOBJIEHHE CBSI3U MEX]Yy LIUTOJIOIMYECKUMHU
OCHOBaMH HACJIEACTBEHHOCTH M U3MEHUYUBOCTH;

8) ommcaHWe CTPYKTYpHl BHJAa M OCHOBHBIX
KpPHUTEPUEB;

9) onmcanme CTPYKTypel M (PYHKIIMOHHPOBAHUS
9KOCHUCTEM,;

YcTHBIM orpoc.
Pe?,y.HI)TaTI)I BBIITIOJIHEHUA
MMPAKTUYCCKUX 3aHIATHH U
nabopaTopHOM pabOTHI.
TecTupoBanue.

33. cymHOCTh OHWONOTHYECKHX

IIPOLIECCOB! pa3sMHOXXEHHE,
OITOIOTBOPEHUE, JeiicTBue
HCKYCCTBEHHOTO u
€CTECTBEHHOTO orbopa,
(hopmupoBaHue
MIPUCIIOCOOIEHHOCTH,
oOpa3oBaHUe BHJIOB,
KpPYrOBOPOT BEIIECTB u
NpEeBpalieHUs]  DHEPrud B

JKOCHCTEMax U omocdepe;
OK 01, OK 02, OK 04, OK 07,
K 2.1

JIP 9, JIP 23, JIP 30

1) OOocHOBaHME B3aWMOCBSI3M CTPOCHHS |
(yHKIMH OpraHOB M CUCTEM OPTaHOB, OpraHU3Ma

U CpEIbL;
2) o0BsICHEHNE I TOJIOTMIECKHUX OCHOB
Pa3MHOKEHUIS,

3) 00bCSHEHHUE CYITHOCTH MIPOIECCOB

OILUTOJJOTBOPEHHS M Pa3MHOKEHHS;
4) mepeuricieHre COOOIIECTB YKUBBIX OPTaHU3MOB
U MX 3BEHbHEB;

5) oObsicHeHHE pa3Nu4uil MKy MPHUPOAHBIMH H
HCKYCCTBEHHBIMH COOOILIECTBAMHU;
6) onmcaHue BIMSHHUS  Ha
9KOJIOTUUECKUX (HAKTOPOB;

7) TUpuBeAEHHE NPUMEPOB IHIIEBBIX CBs3eH B
MPUPOIHBIX COOOIIECTBAX;

8) o0BbsICHEHNE oco0eHHOocTei
MIPHUCIIOCOOJIEHHOCTH OPraHU3MOB K COBMECTHOM
KH3HU;

coo01ecTBa

9) oObsAcHEHHE YCIOXHEHHS pacTeHHd U
KHBOTHBIX B nporiecce SBOITIOLIUH,
HaCJICJACTBEHHOCTH, U3MEHYUBOCTH u

MPHUCIIOCOOIEHHOCTH PACTEHUH M JKUBOTHBIX K
cpele oOuTaHus;
10)  oObsicHeHUE

npuyuH  OoppOBI 32

YcTHBIM ompoc.
Pe3ynpTatsl BeIIONHEHNS
MPAKTUIECKUX 3aHATUH U
nmabopaToOpHON PabOTHL.
TectupoBaHue.




CyILIECTBOBaHHE, ECTECTBEHHOI'0 0TOO0PA;
11) dopmynupoBanue mpaBHI OepexHOro
OTHOUICHUS K MPUPOAHBIM COOOIIECTBAM;

34. BKJIa]I BBIJAIOIINXCS
YUEHBIX B pas3BHUTHE
OHMONOTMUECKON HAYKH;
OK 01, OK 02, OK 04, OK 07,
IIK 2.1
JIP 9, JIP 23, JIP 30

1) Omucanme pomu P. I'yka, b. Bpoyna, M.
[lnetinana, T. llIBanna, P. Buxposa B coznanuu,
(hOopMYyTUPOBAHUU M JIOKA3aTEIbCTBE KICTOYHON
TEOpHU;

2) omnucanue ponau J.M. WBanosckoro, .
Jlepduepa, II. dpoma B HIyYCHUU CTPOCHHUS
BUPYCOB M BUPYCHBIX 3a00JI€BaHuU;

3) ommcamme pom KM. bapa, A.O.
Kosanesckoro, .1. meunukoBa, @. Miosepa, 3.
lekkenss B pa3BUTHM  OMOPHOJIOTHH 51
3BOJIIOLIMOHHOM 3MOPHOJIOTHY;

4) omucanue ponu Omapuaa A.U., C. Muiepa,
B.C. CokonoBa, n.n. MeuHuKOBa B
(hbopMUPOBAHUU COBPEMEHHBIX IPEICTABICHUN O
BO3HUKHOBCHHH XU3HU,

5) onmcanmue pomu I'. Mennens, B.Morancena, T.
Moprana, J[Ix. VYorcona, @. Kpux, H.N.
Basunosa, .B. MuuyypuHa B pa3BUTHUM OCHOB
TCHCTHUKHN U CCIICKIIHNH,

6) omucanme pomu K. Jlummes, XK. b. Jlamapka,
H.A. Cesepiiena, . Japsuna, n.n.
[[Imanmbray3esa B CO3aHUE OCHOB COBPEMEHHOI'O
3BOITIOLIMOHHOT O yaeHus 00 3BOIIOLIUN
OpPTaHUYECKOT'0 MUPA;

7) onucanue ponu B.W. Beprajackoro B co3manuu
yueHus o onocdepe u Hoochepe 3emin.

VYcrHbIN onpoc.
Pe3ynbpTaThl BHIIOMHEHUS
MPAaKTUYECKUX 3aHATUN U
J1a00paTOPHON PabOTHI.
TectupoBanue.

35. OMOJIOTUICCKYTO

TEPMUHOJIOTHIO 1 CHMBOJIHKY.
OK 01, OK 02, OK 04, OK 07,
K 2.1

JIP 9, JIP 23, JIP 30

1)Bocripon3Benenne W OOBSICHEHHE OCHOBHBIX
OMOJIOTMYECKNX TEPMHHOB W TaKCOHOMHYECKHUX
€IMHULL;

2) HarucaHue OCHOBHOI TE€HETHUYeCKOU
CUMBOIIUKH;

3) dopmynupoBaHUE ONMpEAENEeHHH W OCHOBHBIX
OHMOIIOTMYECKIX MTOHATHH;

YcTHBIM ompoc.
Pe3ynbTathl BRIOTHEHUS
MPAKTHYECKUX 3aHATUN U
nabopaTOpHOM pabOTHI.
TectupoBanue.

3. OIEHKA OCBOEHMS YYEBHOM JUCIATIINHBI (TPEJMETA)

3.1. ®opMBbI 1 MeTObI OLIEHUBAHUS
[IpeameTom oLeHKH ciy)aT ymMeHus U 3Hanus, npegycmorperasie ®I'OC COO u ®IT'OC CIIO.

KoHTpoJb 1 olleHKa pe3ylbTaTOB OCBOCHHUS YUeOHOM NUCIUILUIUHEI (MIPEAMETa) OCYILECTBISETCS
MIpernojaBaTesieM B MPOLIECCE MPOBEICHUS ayAUTOPHBIX 3aHATUH. TeKyluil KOHTPOJIb OCYIIECTBISIETCS B
dbopme: GpOHTAIBHOTO OMpOCa, OILIEHWBAEMOU JHCKYCCHUH,
TECTUPOBAHUS, BHIMOTHEHHS TA00PATOPHBIX PabOT U MPAKTUUECKUX 3aHATUH.

O6CY)KI[6HI/I${ Mo BOIIpoCaM JICKIHUH,

IIpomexxyrouHas arTecTanus NpoBoaUTCs B hopme nuddepeHIpoOBaHHOTO 3aUeTa.




3.2. KogudukaTop oueHOYHBbIX CPEACTB

DO YyHKIHOHAJIBbHBIA MPU3HAK OIEHOYHOI0 CpeaCcTBa (TUI
KOHTPOJILHOTO 33/ 1aHN )

Kox onenouynoro cpeacrsa

®DpoHTaAJIbHBII 0IIPOC 0l0)
[IpakTnueckoe 3anarue Nen I13 Nen
JlabopaTtopHnast pabota Nen JIP Nen
TectupoBanue T
OneHnBaemas TUCKYCCHs Ol
OO6cy>x1eHue o BoIpocam JIEKIUU OJI
Kontponbnas padota Nen KP Nen
Keiic-3anaua K3
JudpdepeHunpoBaHHbIN 3a4ET 13




3.3 KoHTpOJIb ¥ OLIeHKA 0CBOEHH S Y4eOHOH TUCIHUILTHHBI (MpeIMeTa) Mo TeMaM (pa3jejiam)

(I)OprI H ME€TO/bI

KOHTPOJISt
JJIeMeHT yIeOHok Tekymmi KOHTPOJIb Py6e:kHbIi KOHTPOJIb IIpomexyTounas
AMCHHATITHHBI aTTecTanus
P opmE! KOHTPOIS Hposep ﬁ;bﬁg’ ¥, OK, Dopmbl IIposepsiembie 3, | ®opma IIposepsiembie 3, Y,
’ koHTpoas | Y, OKIIK, JIP kouTpoa | OK, IIK, JIP
f
Pasznen 1. Kinerka — I3 Vi, V5 V8,

CTPYKTYPHO-
(pyskumnonanbHas
eIMHU LA KUBOT' 0

31, 32, 33, 34, 35
OK 01, OK 02, OK 04,
JIP 23, JIP 30

Tema 1.1. Buonorus D0 V1, V5, V8, 31, 32, 34, 35

Kak Hayka. OOmras IIposepka mabauy OK 01, OK 02,

XapaKTEePUCTHKA JIP 23, JIP 30

KU3HU

Tema 1.2. on VI, V5, V8,

CtpykTypHO- JIP Nel 31, 32, 33, 34, 35

(hyHKIMOHATIbHAS 113 Nel OK 01, OK 02,0K 04,

OpraHu3aIus KJICTOK Ilposepka JIP 23, JIP 30
MEHMANbHOU Kapmbl

Tewma 1.3. Q0 V1, V5, VS,

CrpykrypHO- 113 Ne2 31, 32, 33, 34, 35

(GyHKIMOHATIbHBIE IIposepka enoccapus | OK 01, OK 02,

(hakTopsI JIP 23, JIP 30

HACJIEJICTBEHHOCTHU

Tema 1.4. OOwmen @0 V1, V5, VS,

BEIIIECTB H IIposepka mabauyvr | 31, 32, 33, 34, 35

IIPEBPALLEHUE OK 02,

SHEPTUH B KIETKE JIP 23, JIP 30




Tema 1.5. oJ1 Vi1, V5, V8,
JKU3HEHHBIN TUKIT Ilposepxa nenmoi 31, 32, 33, 34, 35
KJIETKU. Muto3. Meiio3  gpemenu OK 02, OK 04,
KP JIP 23, JIP 30
Pazgen 2. Crtpoenue 3 VI,V2, V5 V8
U pyHKIUH 31,32 33,34, 35
opraHu3ma OK 01, OK 02, OK 04,
JIP 23, JIP 30
Tema 2.1. Crpoenue o/l Vi,V2, V5 V8
Oopranusma Ilposepka 31,32 33 34, 35
menmanvrou kapmet | OK 02, OK 04,
JIP 23, JIP 30
Tema 2.2. ®opwmsl @0 VI,V2, V5 V8

Pa3MHOXKEHHUS Ilposepxa mabauyvr | 3 1, 32, 33, 34, 35
OpraHu3MOB OK 02,
JIP 23, JIP 30
Tema 2.3. OnTOreues T V1, V2, V5 V8
pacTeHuH, JKMBOTHBIX IIpoeepka nenmoi 31,32 33 34, 35
1 YCJIOBCKa 8pemeru, HCUZHEHHbIX OK 02, OK 04,
yurnoe pacmenuti no | JIP 23, JIP 30
omoenam
Tema 2.4. DO Vi, V2, V5 V8
3aKOHOMEPHOCTH T 31,32 33, 34, 35
HaclIeIOBaHUI 113 Ne3 OK 01, OK 02,
Iposepra enoccapus | OK 04,
JIP 23, JIP 30
Tema 2.5. T Vi1,V2, V5 V8
CuemieHHoe 113 No4 31,32 33, 34, 35
HacJIeJ0BaHUE Ilposepka enoccapus | OK 01, OK 02,
IIPU3HAKOB JIP 23, JIP 30




Tewma 2.6. T VI, V2, V5 V8

3aKOHOMEPHOCTH 113 Ne5 31,32 33 34,35

W3MEHYUBOCTHU KP OK 01, OK 02,0K 04,

JIP 23, JIP 30

Paznen 3. Teopus 13 V3, 31,

IBOJIIOIINHU OK 02, OK 04,
JIP 23, JIP 30

Tema 3.1. Uctopus @0 V3, 31,

9BOJIFOLIMOHHOTO 4YeHus. | [lposepka OK 02, OK 04,

MuxposBoJtrorust enoccapus,  neumer JIP 23, JIP 30

BpemeHu

Tewma 3.2. on V3, 31,

Maxpo3BOJTIOIHSI. CP Ne]?2 OK 02, OK 04,

BosuukHoBenue n  \[lposepka neumor JIP 23, JIP 30

pa3BHUTHE KU3HU Ha3emJie spemen

Tema 3.3. D0 V3, 31,

[TpoucxoxaeHue IIposepka aenmul | OK 02, OK 04,

yeJI0BeKa - epemeHu VIP 23, JIP 30

AHTPOTIOTEHE3

Pa3nea 4. DxoJiorus 13 Vi, V3, 31,
OK 01, OK 02, OK 04,
OK 07, [IK 2.1,
JIP 9, JIP 23, JIP 30

Tema 4.1. T Vi, V3, 31,

DkoJioruueckue HakTopbl OK 01,0K 02,0K07,

u CPeIbIKU3HU JIP 23, JIP 30

Tema 4.2. 113 Ne6 Vi1, V3, 31,

[Monmynsus,cooOmmectBa, | [lposepka  cxem OK 01, OK 02,0K 07,

DKOCUCTEMBI Kpyz2oeopoma JIP 23, JIP 30

sewecms

Tema 4.3. buocdepa - OAT Vi, V3, V4, 31,

rnobanbHas 113 Ne7 OK 01, OK 02,0K 07,

SKOJIOTHYECKAs JIP 23, JIP 30

cucTema

Tema 4.4.  BnusHue T Vi1, V3, V4, 31,

AHTPOTIOTEHHBIX 113 Ne8 OK 01, OK 02,

¢baxTopoBHabHOCheEpy OK 04,

OK 07, [IK 2.1,

JIP 23, JIP 30




Tema 4.5. Biuusuue on Y2, V3, V4, 31,
COLIMAJILHO- JIP No2 OK 02, OK 04,0K 07,
IKOJIOTHYECKUX PakTopoB | KP IIK 2.1,
Ha3JIOPOBBE YEIOBEKA JIP 9, JIP 23,

JIP 30
Paznen 5. buosoruss /I3 V3, 32,
JKU3HU OK 01, OK 02, OK 04,

IIK 2.1,
VIP 23, JIP 30

Tema 5.1. @0 V3, 32,
Buorexnonornun B OK 01, OK 02,0K 04,
JKU3HU KaXKJI0TO TIK 2.1,

JIP 23, JIP 30
Tema 5.2. 113 N9 V3, 32,
BuorexHonornu B OK 01, OK 02,0K 04,
MIPOMBIIIIIEHHOCTH IIK 2.1,

JIP 23, JIP 30




4. 3SATAHMS U711 ONEHKW OCBOEHHW A YYEFHOM JUCITATLIAHBI
4.1. Texymmii KOHTPOJIbL

TeKymm‘/i KOHTPOJIb ITPOBOAUTCA HA IJIAHOBBIX 3aHATUAX U B XOA€ MPOBCPKUCAMOCTOATCIIbHBIX
pabor. I'maBHas menb TEKYIIEro KOHTPOJIA - OIEpaTUBHAs OLEHKa paboThl MpernojaBaTens W
00ydJaeMbIX, a TaKXKe UX WHIUBUIYAIBHBIX 0COOCHHOCTEH. DYHKIMUTEKYIIErO KOHTPOJIS: CONCHCTBYET
0oyiee ONEPaTHBHOMY BBISBJICHHIO OTCTAIONIMX JUIS HAUICKAIIEr0 PEardpOBAHUS; ONTHMU3HUPYET
MHJUBUAYAJIbHbBIE 3aHATHUS; PAllMOHAIU3UPYET paboTy ¢ IPOrPaMMHBIM MaTEPHATIOM.
@ opMBbI TEKYLIET0 KOHTPOJIA
3azaHusi, HaPaBJICHHbIE HA CUCTEMATU3alMI0 U 000011IeHEe TEOPETUUECKON NH(POPMALIH:
- 3amoJIHEHHE TaOJINIL,
- pa3paboTKa JICHThI BPEMEHH;
- pa3paboTKa MEHTAIbHOU KapThI;
- pa3paboTka rioccapus;
- COCTaBIICHHE CXeM KPYroBOPOTa BEIIECTB;
- COCTaBJICHUC )KXU3HCHHBIX ITUKJIIOB paCTeHI/II\/'I II0 OTACJIaM. 3aI[aHI/I$I,
HampaBJIeHHbIE HA (OPMUPOBAHUE UITU TPOBEPKY 3HAHUMA:
- (GpoHTaIBHBIN OIPOC;
OIICHUBaeMast IUCKYCCHST;
o0OcyXJIeHHe 110 BOMpOCcaM JIEKIUH;
TECTHPOBAHUE;
- YCTHBIE COOOIIECHUS C IPE3CHTAIHEH.
3ananusi, HanpaBjIeHHbIE Ha (GOPMUPOBAHNE MPAKTUYECKIUX YMEHUN U HABBIKOB:
nmaboparopHas pabora;
- IpaKTHYecKoe 3aHsThe (peuieHue 3a7ay; MPaKTUKO-OPHUEHTHPOBAHHbBIE PAaCUETHBIE
3a/IaHusl; KeiC Ha aHaMu3 nHpopMaIum).



4.1.1. 3apanusi, HANPaBJIeHHbIE HA CUCTEMATHU3AIUIO U 00001IeHNEe TEOPeTHYECKOI
uHopMmanuu

4.1.1.1. 3anoaHeHue TA0JIUI

Paznen 1. Knerka — ¢cIpYKIVPHO-QVHKIMOHANLHASA eIMHUNA KUBOroTema

1.1. BuoJsiorus kak Hayka. O0mAas XapaKTepUCTUKA KU3HH
PesyabTar 00yuyenuss mo teme: OmnMChIBaTH METOJIbl MCCIEIOBAHUS HA MOJIEKYJISPHOM U
KJIETOYHOM YPOBHE.

1. 3anonneHue TadJMUBLI € ONMHCAHHEM METOA0B MHKPOCKONMPOBAHMA C HX
AOCTOMHCTBAMH M HEJOCTATKAMM.

@®opMyJIMPOBKA 3aJaHUA: 3anojHuTe Tadbmuily «OCHOBHBIE MHKPOCKOIIMYECKHE METOJIbI
HCCIICO0BaHUA», JaB KPATKYIO XAPAKTCPUCTUKY METOA0OB, YKAXKUTEC UX JOCTOMHCTBA WM HEAOCTATKU,
HCIO0JIb3YS MaTepual JeKIui, yaeOHUKa, HHbIE UCTOYHUKU UH(DOPMAIIHH.

Tabnuna - OCHOBHBIE MUKPOCKOITMUECKHE METOIbI UCCIIEA0BAHUS

Kparkas HoctouncrBa metona | HemocrtaTtku meTona
Hassanue meTona
XapaKTepUCTHKA (+) )
CBeTJIONOJIbHAA
MHKPOCKOTIHS
TemHoOnONMLHAS
MHKPOCKOTIHS

Kontpoanpyemsbie komnerenuuu: OK 02

2. 3anojiHeHHe Ta0AUIbI «BKj1aJ y4eHbIX B pa3BUTHE OHOJIOTHH).

®opmyIHMpPOBKA 3aJaHHUSA: 3aMoJHUTE Tabnuiy «Bxman ydeHbIX B pa3BUTHE OMOJIOTHUNY,
yKa3aB Y4€HOIrO, BPEMEHHOI MepuoJl paboThl HAJ OTKPHITHEM U JalTe KPaTKyl0 XapaKTEPUCTHKY
OTKPBITHSI, UCIIOJIb3YSl MaTepua JeKUui, yaeOHUKA, NHbIE UCTOYHUKN UH(POPMAIUH.

Tabnuia — Bkiag ydeHbIX B pa3BUTHE OUOJIOTHH

VYuenbiii BpemenHnoii nepron Kpatkast xapakTepucTrka paboThl y4EHOTO

KonTtpoaupyembie komnerennnu: OK 02

3. 3amnosHeHUe CPABHUTEIbLHON TAa0IUIBI CXOACTBA U PA3JIMYMIl KUBOT0 H HEKHUBOTO.

@opmyIHpPOBKA 3aJaHuUs: 3an0THUTE TabnuIy «CpaBHUTENbHAS XapaKTePUCTUKAOOHEKTOB
KUBOM W HEXHBOW TPUPOIBI», HUCHONB3Ys MaTepuan JeKIuid, ydyeOHHMKa, WHbIe HCTOYHHKU
uHpOpMalUu.

Tabnuua - CpaBHUTENIbHAS XapaKTEPUCTHKA 0OBEKTOB KUBOW M HEXKMBOI MPUPOIBI.

Kputepuu cpaBHeHUs OOBbeKThl HEXKUBOU TMPUPOBI | OOBEKTHI )KUBOU TPUPOIBI
Kinerounoe crpoenue
Hannuue SHEPrUuu TUTST
CYIIIECTBOBAHHUS
O6men  BemecTB  (MHTaHUE,




JIbIXaHUE U BbIJICTICHUE)

Poct

PazButue

Pazpaxumocts

IlepenBuxenue

Kontpoaupyembie komnerenuuu: OK 02

Tema 1.4. OOMeH BeliecTB U NpeBpallleHUe JHEPIUHU B KJIeTKe
PesynbraTr 00ydyeHusi mo teme: OnuchbiBaThb OCHOBHBIE DHEPre€THUUECKUE U IJIACTHYECKUE
IIPOLIECCHI KIIETKU.

3ano/jiHeHMe CPABHUTEIbHOMN TA0IMIBI XapAKTEPUCTHK TUIIOB 00MeHAa BellecTB

@opMyJIMPOBKA 3aJaHUsI: 3aIOJIHUTE CpPaBHUTENbHYIO Tabmuny «OOMeH BelecTB u
MNpEeBpaliCHUC SHCPIrurM B KIICTKC)», YKa3aB I3Tallbl, MECTO MW YCJIIOBUA HNPOTCKAHUA, YIACTBYIOLIUC
BEIIECTBA, CyTh IMPOTEKAIOUIMX IPOLIECCOB U PE3YyibTaT, UCHOJB3Ysl MaTepuan JeKIui, yueOHUKa,
NHBIC HCTOYHUKHU I/IH(bOpMaIII/II/I.

CpaBHuTtenbHas Tabnuia - OOMeH BellecTB U MpeBpalleHue sHeprun B kietke (buocunres
6enka, @oTtocuHTE3, DHEPreTUYECKUI OOMEH)

CyTtb
Mecto VYyactByromm T
YcenoBust MPOTEKAIOII]
[Tpoueccsl DTtanel | IPOTEKAHU e PesynbTar
MPOTEKAHUS 170'¢
S BEIlECTBA
IIPOLIECCOB
buocunres
Oenka
doTtocuHTE3
DHepreTuyeck
uii 0OMeH

Kontposanpyembie komnerenuuu: OK 02

Pazjnen 2. Crpoenye i GyHKumy opranusma

Tema 2.2. ®opMbI pa3MHOKEHHUSI OPTAHU3MOB
Pe3yabTaT 00yueHHs 10 TeMe: XapaKTepu30BaTh CIIOCOOBI pA3MHOKEHHSI.

3anojHeHHe TA0IMIBI ¢ KPATKOM XapaKTEePUCTUKOH 1 mMpuMepaMu GopM pa3MHOKEHHUS
OpPraHu3MoB

@opmyIHMpPOBKA 3aJaHUs: 3anojgHuTe Tabnuiy «OCHOBHBIE THUIIBI PAa3MHOXKEHUS», YKA3aB
CYIIECTBEHHbIE TPU3HAKW  MPOIECCOB  PAa3MHOXKEHHsI, IPUBEIUTE MPUMEPHl  OPraHU3MOB,
Pa3MHOXKAIOIIUXCS 3TUM IIyT€M, HCIONb3ysd Marepuan JeKIuid, y4eOHWKa, WHbIE HCTOYHHKHU
uHpOpMalnu.

Ta6n1/1ua - OCHOBHEBIC THIIBI Pa3MHOXKXCHUA

Tun Pa3MHOKCHUA
Oecmosoe IIOJIOBOC

IIpusnaku

KonnuectBo ocobelt st pa3MHOKEHUS

Kakoii Tmm KieTok NOpUHUMACT Y4YaCTHUC B
Pa3MHOXKXCHUU

W3 xakux KJIETOK MOSIBIISETCS HOBBIM OpraHu3m




buonoruueckass ocHoBa  pa3MHOXeHus (3a
HCKJIIOYEHUEM BBICIIUX PACTEHMI)

CKOpOCTh yBETMUCHHS YUCICHHOCTH 0CO0eH

I'enernueckue 0COOEHHOCTH IIOTOMCTBA

HpI/I‘-II/IHa MOABJICHUSA  HOBBIX IIPU3HAKOB Yy
IIOTOMCTBA

[TpucnocobuTenbHpIe  BO3MOXHOCTH ~ HOBBIX
OpraHu3MOB

3HavYeHUE Pa3MHOKEHUS

CriocoObI pa3MHOKEHUS

[IpuMepel  OpraHm3mMoB, KOTOPBIM CBOMCTBEH
JAHHBIN TUI pa3MHOXKEHUS

Kontpoaupyembie komnerennuu: OK 02

Kpurepuu oneHuBaHus:

«5» - TabnMIIa BEITIOJIHEHA B ITOJIHOM 00BEME;

«4» - B X0JIe 3al0JIHEeHHs TAOJNUIBI MaTeprall OTPAKEH HE MOJHOCTHIO, UMEIOTCS
HE3HAYUTCIBbHBIC HCTOYHOCTH, HEJOYCTHI,

«3» - B X0JIe 3alOJIHEHHs TAONHUIBI MaTepuall OTPAKEH HE MOJHOCTHIO, MMEIOTCI3HAYUTEIIbHBIC
HETOYHOCTHU, HEJOYCTHI,

«2» - Tabnuna otpaxaet MmeHee 50% MaTepuana WM He BBITOTHEHA.



4.1.1.2. Pa3paboTKa JIeHThI BpeMeHHU

Paznen 1. Knerka — ¢cIpYKIVPHO-GVHKIMOHANLHASA eIMHNNa xkuBoroTema

1.5. ZKu3HeHHBIN HUKI KJIeTKH. Muto3. Meiio3
Pe3yabTaTt 00yueHusi no TeMe: XapakTepu30BaTh )KU3HEHHBIN IIMKI KJIETKH.

Pa3paGoTka jJ1eHThl BpeMeHH KM3HEHHOT 0 MKJIA KJIeTKH

@opmyJHpOBKAa 3aJaHWsA: CcO3/aiiTe JIGHTY BpEMEHH, OTPAKAIOIIyl0 MPOIECCHI,
MpOUCXOIIKe B KieTke. Ha3BaHusl Mpo1eccoB OJDKHBI OBITH PACIONIOKEHBI B COOTBETCTBYIOMICH
KU3HEHHOMY IUKIY KJIETKH MOCIEeI0BATEIbHOCTH, OCHALICHBI KPAaTKHUM OIMHCAHHUEM, NPUIO0KEHBI
WIITIOCTPALHH.

3aj1aHue BBIMOJIHACTCS B MaJibIX rpymnmnax (3-4 uenoBeka).

Kontpoaupyembie komnerenuu: OK 02, OK 04

P 2. Crpoenyie M QVHKINY OPraHu3M

Tema 2.3. OHTOreHe3 pacTeHMii, ;)kKUBOTHBIX M YeJIOBEKa

PesyabTaT 00yuenust no reme: OnuchBaTh CTaAUMH OHTOTE€HE3a PACTEHUM, )KUBOTHBIX U
YEJI0BEKa.

Pa3paboTrka JieHTBI BpeMEHH C XAapPaKTePUCTHUKOW 3TANoOB OHTOreHe3a OTdeJbHOil
rPyNibl ;KUBOTHBIX HJIHM YeJIOBEKA.

®opmyIHMpPOBKA 3a/IaHMSA: CO3/JalTe JIEHTY BpPEMEHHU, OTPa)XKalollyl0 3Talbl OHTOTEHE3a
OTACJBHON TPYNIbl >KUBOTHBIX HJIM YEJIOBEKA C KpaTKol XapakrtepucTukoil. Hazpanus cramuit
JOJKHBI OBITH PACIIOJIOKEHBI B XPOHOJIOTUYECKOM TMOPSAJIKE, OCHAIIEHBbl KPAaTKUM OINHCaHUEM
OCHOBHBIX U3MEHEHUH, PUIIOKEHBI NIUTFOCTPALIMH.

3agaHue BBIMTOIHACTCS B MajIbIX Ipymnax (3-4 denoBeka).

Kountpoanpyembie komnerenunu: OK 02, OK 04

Paznen 3. Teopud dpoarounu

Tema 3.1. UcTopusi 3BOJIIOIIUOHHOTO YUeHHsI. MUKPOIBOJIIOLIHS
Pe3yabTaT 00y4yeHHs1 MO TeMe: XapaKTepPH30BaTh MPEINOCHIIKU U JIBUXKYIIAE CHIIBI
BO3HUKHOBEHHUSI MHOTOOOpa3Hsl BUIOB.

Pa3paboTka J1eHThI BpeMeH! Pa3BUTHSI IBOJIOLHOHHOI0 YYeHUsI

@opMyIHPOBKA 3aJaHUS: CO3/alTe JIGHTY BPEMEHH, OTPAXKAIOIIYIO O3Tallbl Pa3BUTHS
MIPEJICTaBICHU 00 SBOJIIOIMHU KUBBIX OPraHu3MoB. Ha3BaHus 3TaroB JOJKHBI OBITH PACIIONIOKEHbI
B XPOHOJIOTHYECKOM TMOpSAIKE, YKa3aHbl (aMIINM YYEHBIX C KpPaTKUM OINHCAaHWEM HUX BKJIaJga B
pa3BUTHE HBOJIIOLIMOHHBIX MPEACTABICHUI.

3aj1aHKe BBIMOJHIETCS B MajlbIX rpymmax (3-4 yenoBeka).

KonTtpoaupyemsie komnerennuu: OK 02, OK 04

Tema 3.2. Makpo3Bo/nionus. Bo3HuKkHOBeHHe H pa3BuTHE )KM3HU HA 3emue Pesyabrar
o0ydyeHus1 M0 Teme: XapaKTepU30BaTh NMPEINOCBUIKM W JBUXKYIIME CHJIIBI
BO3HUKHOBEHUSI MHOTOOOpa3us BUJIOB.

Pa3pa0oTka J1eHThI BpeMeHH BOSHMKHOBCHMS M PA3BUTHSA KM3HH Ha 3eMuie

®opMyIHPOBKA 3aJaHUA: CO3/IANTE JIEHTY BPEMEHH, OTPAYKAIOLYIO 3TAIlbl Pa3BUTHS KU3HU
Ha 3emyie. Ha3BaHus 3TamoB JOJKHBI OBITH PACIONIOXKEHBI B XPOHOJIOTHYECKOM TOPSIJIKE, OCHAIIECHBI
KpaTKUM OTMCAHUEM OCHOBHBIX U3MEHEHUH, IPUJIOKEHBI MIIITIOCTPALINH.

3ajaHue BBIMIOJIHSETCS B MalbIX rpynmnax (3-4 yenoBeka).



Kontpoaupyembie komnerenuuu: OK 02, OK 04

Tema 3.3. IIpoucxoxkaeHue 4e10BeKa — aHTPOIOTreHe3
Pesynbrar 00ydyeHuss mo Teme: XapakTepu30BaTb MPEANOCBUIKM W JIBHKYLIUE CHJIBI
BO3HUKHOBEHHUSI MHOT0O0Opa3us BUIOB.

Pa3pa6oTka JieHTbI BpeMeHH NPOMCXO0KIeHUsI YeI0BeKa

®opMyJTHPOBKA 3aJaHUsI: CO3/IalTE JICHTY BPEMEHH, OTPAKAIONIYIO ATAIlbl aHTPOTIOTeHE3a.
Ha3zBanus 3TamnoB A0JDKHBI OBITH PACIIOJIOKEHBI B XPOHOJIOTHYECKOM TOPSIIKE, OCHAIIEHBI KPATKUM
ONHMCAaHHEM OCHOBHBIX M3MEHEHHWH (KOTJa M T/Ie KWIM NPEAKH YeJOBEKa, MPOTPECCUBHBIC YEPTHI,

Opyaus TPyAa), IPUJIOKEHbI KAPTUHKYU MPEAKOB YEIOBEKa.
3aj1aHue BBIMOJIHACTCS B MaJibIX rpymnmnax (3-4 uenoBeka).

Kontpoaupyembie komnerenuu: OK 02, OK 04

IMpu pa3paboTke peKOMEHIYETCs HCIIOIb30BaTh OHIAaHH-cepBUCHL: TimeRime.com

Timetoast.com

WM APYTryue CCPBUCHI TJI CO3AaHUA JICHT BPEMCHHU.

Kpurepuu ouennBanus:

«5» - 6 0aoB;

«4» - 4-5 Gannos;

«3» - 3 bamna.

2 danna 1 6ana 0 6ass10B
HNudopmaTuBHOCTb, | DTamsl pa3BUTHS | DTamsl pasButus | Ha 1nente Bpemenu
WTIOCTPAIUN (mpo1ieccoB) (mpo1ieccoB) YKa3aHbI TOJIBKO
IrPaMOTHO OTHCaHbl U | TPAMOTHO OIHUCAaHbl U | HA3BAHUS ATAINoB
MIPOUJUTIOCTPUPOBAHBI | MPOWLIIOCTPUPOBAHBI | Pa3BUTHUS
u coJepkar (mporteccoB) W HE
JOTIOTHUTEIIHHYIO MPOUJLTIOCTPUPOBAHBI
uHdopmaIuio 1o
TeMe
XpoHoJorusi 3TanoB | XpoHOJIOTHSA 3TanoB | XPOHOJOTHs 3TanoB | XpOHOJOTUS  3TaroB
pa3BUTHA pa3BUTUA pa3BUTHUS pa3BUTHUS
(mpoueccoB) (mpo1ieccoB) He | (mpo1ieccoB) He | (TmporeccoB)
HapyIlleHa, HapyIleHa, HO | HapyllIeHa
IpuUBE/JCHA B MOJHOM | MpUBEJEHAa HE B
o0neme MOJIHOM 00beMe
Jlekcuko- Jlenra Bpemenu He | Jlenta Bpemenu He | JIeHTa BpPEMEHU
rpaMMaTH4YecKoe | COJIEPKUT OMIMOOK H | COACPKHUT rpyOBIX | COAEPIKUT TaK MHOTO
odopmiieHue OIIEYaTOK rpaMMaTUYECKUX rpyOBIX
91115 () 3 WIH | TPAMMATHYECKUX
OTICYaTOK,  KOTOpBIE | OMMOOK U OMEYaToK,
OBl OTBJICKQJIA | UTO €€ COAepKaHue
BHUMAaHUE YWTATENs | TPYIHO
OT COAEpKAHUSA BOCIIPUHUMAETCS



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

4.1.1.3. Pa3padoTKa MeHTAILHON KapThl

Paznen 1. Knerka — ¢cIpYKIVPHO-GVHKIMOHANLHASA eIMHNNa xkuBoroTema

1.2. CTpyKTypHO-(pYHKIMOHAIbLHAS OPraHu3alus KJIeTOK
Pesynbrar 00yueHusi mo teme: Pa3inyarh CyIIECTBEHHBIE NPU3HAKM CTPOCHUS KJIETOK
OpraHU3MOB Pa3HbIX LAPCTB KUBOU MPUPO/IBI.

Pa3pa0doTka MeHTAJILHOM KAPThI M0 KJIACCH(PUKAIUHN KJIETOK M UX CTPOCHHMIO HA NPO- H
JYKAPHOTHYECKHUX U N0 HAPCTBAM

®opMyIHMPOBKA 3aJaHUSI: COCTAaBbTE MEHTAJIbHBIE KapThl 10 KiIacCU(UKALMU KIETOK U UX
CTPOEHHIO Ha MpPO- U FYKAPUOTHUECKUX M MO LapcTBaM. B kapre oTpa3zute 0COOEHHOCTH CTPOECHMS
KJIETOK pa3HbIX LIapCTB.

[Tpu BBIOTHEHNH 00YYAOIHECS PACTIPEICIISIOTCS. HA MAJIbIe TPYIIIHI (110 2-3 YeIoBeKa).

Kontpoaupyembie komnerennuu: OK 02, OK 04

P 2. Ctpoenye i GYHKIVN OPTraHU3M

Tema 2.1. CTpoeHune opranuzma

PesyabTar o00yuyeHuss mno Teme: OmnuChBaTH CTPOCHHE W B3aUMOCBS3b YacTeH
MHOTOKJIETOYHOTO OpraHu3Ma.

Pa3paboTka MeHTAJIbHOH KapThl TKaHel, OPraHOB M CHCTEM OPraHOB YeJOBEKa ¢
KPaTKO#l XapaKTEePUCTHUKOH MX (PYHKIMH.

@®opmyIHMpPOBKAa 3aJaHHMAA: COCTaBbTE MEHTaJbHBbIE KapThl MO KiIacCU(UKALWK TKaHEH,
OpraHoB M CHCTEM OpraHOB dejioBeka. B kapre oTpa3utre OCOOEHHOCTH CTpOEHUSs, (HYHKIIM
00beKTOB. Bbl MOKeTe 00bEeIMHATH OOBEKTHI TIO BBHITTOTHAEMOM (YHKITUN WUITH TI0 CHCTEME OPTaHOB.

[Ipu BBITIOIHEHUH 00yYaIONIeCcs pacpeessIoTCs Ha Majible TPYNIBI (10 2-3 YeloBeKa).
3ananue sBisieTcs npodeccuoHalbHO-OPUEHTHPOBAHHBIM.

[Ipu pazpaboTke peKOMEHIYETCS HCTI0JIb30BaTh HHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.com

WY JPYrod HHCTPYMEHT JIJIsl CO3/IaHUsl MEHTaIbHBIX KapT.[Ipumep
4acTH MEHTAJIbHOU KapTbI:

CepaAeuHO-COCYAMCTAR CMCTEMA

HEAYAOYHO-KMWEYHBIA TPAKT

Kountpoaunpyemsie komnerennuu: OK 02, OK 04

Kpurepun onenuBanus:
«5» - 9-8 6amoB;

«4» - 7 6amnos;

«3» - 6-5 Gamnos.

3 0aa 2 danna 1 6ana
Coaepikanue HNndopmanus Wndopmanus WNudopmarus
MpeJCcTaBIeHa B | IpeJCTaBJIeHa, HO | MIpeaCTaBJIeHa
MI0JIHOM 00beMe UMEIOTCS HETOYHOCTH | YaCTUYHO



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

I'padguueckoe
o(opMiIeHHE KAPThI

MHorocrynenyaras
KapTa ¢ J100aBJICHUEM
KapTHHOK,3HAKOB.
Hcnonp3oBanue
pa3HBIX 1IBETOB Ha
OTIPEJIENIEHHBIX
BETBSIX.

MHorocryneHuaras
Kapra

IIpocToit «ayqox»

JIeKkCHuKO-
rpamMmMaTHyecKoe
opopMmiieHUE

Kapra He comepxur
oIIM0OOK U OIIEYaTOK

Kapra He conepxur

rpyObIX
rpaMMaTHYECKUX
omunboK AN
OTeYaToK,  KOTOpBIC
OBI OTBJICKAIH
BHUMAaHHE 4YHTATEISA

OT COJICPKAHUS

Kapra conepxur tak
MHOTI'O rpyOBIX
rpaMMaTHYeCKUX
OIKOOK M OICUYATOK,
YTO €€ COJIepXKaHHue
TPYIAHO
BOCIIPUHHUMAETCS




4.1.1.4. PazpaboTka rioccapus

Paznen 1. Knerka — cTpYKIVPHO-QVHKIMOHAILHAS €IMHMIIA AKUBOIO Tema

1.3. CTpyKTYpHO-YHKUHMOHATbHbIE (PAKTOPHI HACTEICTBEHHOCTH
PesyabTaT 00yuenus mo reme: Pasnnuarh CyliecTBEHHBbIE IPU3HAKU CTPOEHMSI KJIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOM MPUPOIBI.

Pa3paboTka rioccapusi.

@®opmyJMpOBKa 3aJaHMsl: COCTaBbTE TIJIOCCApUH C ONpPEACICHUSIMH 10 TeMe
«CTpyKTYypHO-PYHKIIMOHAIBHBIE (DaKTOPHI HACIIEACTBEHHOCTHY, UCTIOIb3YsS MAaTCPUAIIBI JICKIIHH,
Y4eOHHKH, CIOBApH.

IlepeueHb TepMUHOB:

Xpomocoma Hykneotun

Hyxnennosas kuciora
JHe3zokcupudonykinennoas kuciora (JJHK)
Pubonykneunnonas kucinota (PHK)
Makpospruueckas cBsizb KoMieMeHTapHOCTh
Pennukarus

Tpanckpunuus

Tpancisauus brnocunTes

6enka Penapanus

T'eneTnueckuii ko

Kountpoanpyembie komnerenuuu: OK 01, OK 02

Paznen 2. Crpoenye u GyHKINMY Opraumima

Tema 2.4. 3aK0HOMEPHOCTH HACJIEJOBAHUA
Pe3yabrar 00y4enusi mo reme: OnuchiBaTh 3aKOHOMEPHOCTH HACIEICTBEHHOCTH U
U3MEHUYUBOCTH.

Pa3padorka rioccapus.
@opMyIMpPOBKA 3aJlaHMSA: COCTaBbTE TIJIOCCAPUM C OMNpEeNeleHUs MU [0 TeMe
«3aKOHOMEpPHOCTH HaCleOBaHUA», UCIIOIb3Ys MaTEPHUAIIbI JICKIUH, y4eOHUKH, CIIOBAPH.

IlepeyeHb TEPMHUHOB:
AJNbTepHATUBHBIE TPU3HAKU
AnnenbHBIE TEHBI
HeamnensHbIe reHnl
JIOMUHAHTHBIA IPU3HAK
PenieccuBHbIN pU3HAK
I'OMO3UTOTHBIN OpraHu3M
I'eTepo3uroTHslil Oprasusm
TI'enoTun

deHoTHn

JluruOpuHoe cKpenuBaHue
Yucras muHus

I'ubpun

HacneacTBeHHOCTH
N3MeHunBOCTh



KonTpoaupyembie komnerenuuu: OK 02

Tema 2.5. Cuelmenﬂoe HacJIe10BaHUE IPU3HAKOB
Pe3yJIBTaT oﬁyqe}mﬂ no teme: ONUCHIBATH 3aKOHOMCPHOCTH HACJICACTBCHHOCTH U
U3MCHYMNBOCTH.

Pa3pa6oTka rioccapus.
@opMy/JIHPOBKA 3a/laHMA: COCTaBbTE TJIOCCAPUH C ONpPEACICHUSIMH 10 TeMe
«CueruieHHOE HacJeI0BaHWE MPU3HAKOBY, UCTIONB3YS MaTEepHUAIbI JICKIHA, y4eOHUKHU, CIIOBAPH.

IlepeyeHb TEPMUHOB:
HacnencrBeHHoCTh
HN3menunBocTh Jlokyc
AnnenbHbIE TEHBI

I'enotun ®eHoTun
XpOMOCOMHBIN HabOp
ClermieHHOE HaclleJOBaHUE
[Tonnoe cuennenne HenosHoe
cueruieHue Kpoccunrosep
HexpoccoBepHbie raMeThl
KpoccoBepHbie rameTsl
AyTOCOMBI

I'etepocombl

I'omorameTHbI
I'eTeporameTHsIi Mo
HacnenoBanue cuernieHHoe ¢ MojaoM
I'enetnyeckas kapTa XpOMOCOMBI

Koutpoanpyembie komnerenuuu: OK 01, OK 02

Paznen 3. Teopud dpoarounu

Tema 3.1. UcTopusi 3BOJIIONIHOHHOT0 YuyeHHUsi. MHUKPOIBOJIIOLMS
Pe3yabTaT 00y4yeHHs1 MO TeMe: XapaKTepPH30BaTh MPEINOCHIIKU U JIBUXKYIIAE CHIIBI
BO3HUKHOBEHHUSI MHOTOOOpa3Hsl BUIOB.

Paspadorka rioccapus.
@opmyIHMpPOBKA 3aJaHMA: COCTaBbTE TJIOCCApUil C ompeneieHusMH 1o Teme «Mcropus
HBOJIIOIIMOHHOTO Y4eHUS. MUKPOIBOIIOIUSY, UCIIONIB3YSI MaTepUabl JEKIUi, yaeOHUKH,CTIOBAPH.

IlepeyeHb TEpMUHOB:
Opomonus OakTopsl
9BOJIIOLIUU

HacnencrsenHas ”3MEHUHBOCTD
EctecTBeHHBII 0TOOD
HckyccTBeHHBII 0TOOD

Bbops0a 3a cymiecTBoBaHue
[Honmynsauwms

I'enodonn momynsumn
MukposBontonus



Bunoo6pazoBanue
Konrpoaupyemsbie komnerennun: OK 02

Kpurepuu onenuBanus:

«5» - cozepKaHue TII0Ccapysi COOTBETCTBYET 3aJJaHHOM TEME, COJICPKUT BCE TMOHSITHUS U
TEPMUHBI;

«4» - copepKaHue rII0ccapusi COOTBETCTBYET 3a/laHHOI TeMe, COACPKUT He MeHee 76%
MIOHSATHUM;

«3» - cojep)KaHue rIIoccapusi COOTBETCTBYET 3a/laHHOI TeMe, COJIepKHUT He MeHee 61%
MMOHSATHUM;

«2» - coJep)KaHHWe TIOCCapusi COOTBETCTBYET 3aJaHHOW Teme, conepxuT menee 6 0%
MOHSATHIA WITH HE BBITIOJIHEH.



4.1.1.5. CocTaBJ/ieHHE cXeM KPYTrOBOPOTA BelleCTB

Paznen 4. Jxoaorus

Tema 4.2. llonyasius, cood1ecTBa, IKOCUCTEMBI

Pe3yabTar 00yueHusi mo teme: ONUCHIBATh CBSI3b MEXIY OPraHU3MOM M CPEIOH ero
obuTaHus. YCTaHABIMBATH CBSI3b CTPYKTYPBI U CBOMCTB 3KOCHUCTEM.

®opmyaupoBka 3axaHusi: ONUIINTE KPYroBOPOT BELIECTBA M COCTABbTE cXeMy: 1

BAPUAHT — YTIEPOL,

2 BapuanT — Kucnopon,3

BapuaHT — A30T,

4 BapuanT — Cepa,

5 BapuaHt — Docdop.

JInst BBIOJTHEHUS paOOThI HCIOJIB30BaTh JCKIIMOHHBIA MaTepuall, PeKOMEHI0BaHHbICYYCOHUKH.
3amaHne BBIMOHSACTCS B MAIBIX rpymmax (1o 2-3 4eaoBeka).

Kontpoaupyembie komnerennuu: OK 01, OK 02, OK 07

Kpurepun ouennBanus:

- IPaBUJIBLHOCTh BbIOOpA KOMIIOHEHTOB KPYrOBOPOTa;

- IpaBUJIbHAS MTOCIIEOBATEIBHOCTD IPOUCXOAAIINX ITPOLECCOB;
- TBOPUYECKUN MOJIX0] K OPOPMIIEHHUIO PabOTHI.



4.1.1.6. CocraBiieHHe }KU3HEHHBIX HUKJI0B PACTEHHI N0 0T/AEIaM

Pa 2. Crt

HUEC U HKIINN

ramiuima

Tema 2.3. OHTOreHe3 pacTeHMii, s)KUBOTHBIX M YeJIOBEKa
PesyabraT 00y4enusi mo teme: OnuceiBaTh CTaJUM OHTOTE€HE3a PACTEHUM, dKUBOTHBIX U

YCJIO0BCKaA.

®opmyaupoBka 3aganusi: CocTaBbTe )KM3HEHHbIE LIMKIIBI paCTeHUH 10 oTAenam: 1
BApUAHT — MOXOBU/IHBIE,

2 BapHaHT — XBOILIEBUIHBIC,

3 BapHaHT — MarlOpOTHUKOBHIHBIC, 4
BApUAHT — T'OJIOCEMEHHBIE,

S BapuaHT — NOKPHITOCEMEHHBIE.

Oransl

JKHU3HCHHOT'O IUMKJIa JOJI?KHBI

OBITH  PACIIOJIOKEHBI

TIOJITUCAHBI, TPUIIOKEHBI HILTIOCTPAIIUU (PUCYHKH ).

J171s1 BBITIOTHEHHST paOOTHI UCTIOIB30BATh JICKIIMOHHBIA MaTepHall, PeKOMEH/I0BaHHBICyUeOHUKH.

3amaHne BBIMOJHSACTCS B MAJIBIX rpymmax (1o 2-3 4eaoBeka).

Kontpoaupyembie komnerenuu: OK 02, OK 04

Kpurepuu ouennBanus:

«5» - 6 0aoB;

«4» - 4-5 Gannos;

«3» - 3 basura.

oCJICA0BAaTCIIbHO H

2 daJ1a

1 0aaa

0 6aJsi10B

NudopmaruBHOCTD,
WLTIOCTPalUuH

OTanbel  KW3HEHHOTO
LIMKJIa TOAIUCAHEI U
MIPOVILTIOCTPUPOBAHBI
n coJepkar
JOTIOJTHUTETBHYO
uHdopmaIuio
TeMeE

1o

Ortanbl  KU3HEHHOTO
MUK IIOAINKWCAHBl U
MIPOWJLTIOCTPUPOBAHBI

Vka3zanbl TOJBKO
Ha3BaHU 9TafnoB
’KH3HECHHOTO IMKJIA U
HE

MIPOMJIITIOCTPUPOBAHBI

XPpoHOoJI0THS ITANOB
KU3HEHHOT 0 MKJIa

XPpOHOJIOTHSI  JTaIoB
JKU3HEHHOIO0  I[MKJIa
HE HapyIleHa,
IPHUBEJICHA B IOJHOM
o0BeMe

XPpOHOJIOTHSI  3TaIoB
JKM3HEHHOIO  I[MKJIa
HE HapylleHa, HO
IpPHUBE/ICHA HE B
IIOJIHOM 00BbeEME

OTaIl0B
OUKJIa

XpoHoJorHst
YKU3HEHHOTO

HapyllIeHa

Jlekcuko-
rpaMMaTHyecKkoe
odpopmireHue

JKU3HEHHBIN LUK HE
COJICPXKHUT OIINOOK H
OIIEYaTOK

JKM3HEHHBIH LUK HE
COJICPIKHT rpyOBIX
rpaMMaTHYECKUX
OIINOOK
OIIeYaToK,
OBI OTBJICKAJIN
BHUMaHHE YHTATENISA
OT COJIep>KaHus

50048
KOTOPEIC

KusueuHbIit UK
COJCPKUT TaK MHOTO
rpyObIX
IrpaMMaTHYECKUX
OIINOOK M OIIEYaTOK,
4TO €e CcoJep:KaHue
TPYIHO
BOCIIPUHUMAETCS




4.1.2. 3aganus, HanpaBJeHHbIe HA GOpPMUPOBAHHE WIH MPOBEPKY 3HAHMIA

4.1.2.1. ®poHTaNBHBIIi ONPOC

Paznen 1. Kierka — cTpYKTVPHO-QVHKIMOHANRHAS eMHNNA KUBOroTema

1.1. BuoJsiorusi kak Hayka. O0mAas XapaKTepUCTUKA KU3HH
PesyabraT 00yuenust mo reme: OnuceiBaTh METO/bI UCCIIEOBAHUS HA MOJIEKYJISIPHOM U
KJIETOYHOM YPOBHE.

Ilepeuenn BonpocoB K GpOHTAILHOMY OIIPOCY:

1. Yro uzyuaer 6uosorus Kak Hayka?

2. Kakme Benmukue Y4YeHBIE JPEBHOCTH BHECIM 3aMETHBIA BKJIAJ B pa3BHTHE
OMOJIOTUYECKUX 3HAHUMN?

3. IloueMy coBpeMEHHYIO OMOJIOTHIO CYUTAIOT KOMIUIEKCHOW HayKON?

4. Kakue HarpaBiieHUsI B Pa3BUTHH OMOJIOTUU BBl MOKETE BbIIETUTD?

5. Kakoe onpenenenre MoXHO JaTh MOHATHIO «KH3HB»? B ueM coCTOAT OCHOBHBIE
3aTpyaHeHUs Ipu GOpMyIHPOBAaHUM TAHHOTO ONpeAeeHus ?

6. Kakue cBOHCTBA )KMBOTO BaM M3BECTHBI?

7. Kakast cTpyKTypa cuuTaeTcsi 3JIeMEHTapHOW eAMHUIIEN )KUBOTO?

Kontpoaupyembie komnerennuu: OK 02

Tema 1.3. CTpyKTYpHO-PYHKIIHOHATbHBIE (AKTOPHI HACTEICTBEHHOCTH
PesyabTar 00ydyeHus mo teMe: Pa3nnuarh CylecTBEHHbIE MPU3HAKU CTPOEHHUS KIIETOK
OpPraHMU3MOB Pa3HbIX HAPCTB )KMUBOM MPUPOJIBI.

IlepeyeHb BONPOCOB K (PPOHTAJILHOMY ONPOCY:

1. Yto Ha3pIBalOT XpOMOCOMHBIM Habopom? Kakue BHIBI XpPOMOCOMHBIX Ha0OpOB BaM
W3BECTHBI?

2. Kakue BemiecTBa Ha3bIBaIOTCS HYKJIEMHOBBIMU KHCIOTaMU?

3. Kakuie BUIbI HyKJIEMHOBBIX KUCJIOT OOHAPYKEHBI B KIETKe?

4. Kakoe ctpoenue umeet mojiekyna JJHK?

5. KakoBbl ocHoBHbIE GyHKITMU JIHK B kneTke?

6. B uem 3axirouaeTcsi NpUHIMI KOMIUIEMEHTAPHOCTH?

7. Yto ob1ero u kakue pa3muus uMeroTcs B ctpoeHnu mosiekyn JJHK u PHK?

8. Kakue Tuner monexyn PHK Bam u3BectHp1? KakoBa ux pynkmus?

KonTtpoaunpyembie komnerennnu: OK 01, OK 02

Tema 1.4. OOMeH BellecTB U NMpeBpallleHUe YHEPTUHU B KJIeTKe
PesyabTaT 00yuenus no reme: OnucbiBaTh OCHOBHBIE SHEPTETHUECKUE U TIACTUYECKHE
MPOIIECCHI KIICTKH.

Ilepeyenb BONPOCOB K (PPOHTAIBLHOMY OIIPOCY:

1. Yro Ha3pIBaIOT TOMEOCTa30M?

2. Yto Takoe Merabonn3M? M3 kakux Mpo1eccoB OH CKIIaIbIBAETCs?

3. Kak cBs13aHbl Mex1y cOO0H MIacTUYECKU U SHEpreTUIeCKuit 0OMeHbI?

4. B xaxkux opraHoujiax KJI€TKU IPOUCXOJUT MEPBUUHBIA CHHTE3 OpPraHUYECKUXBEIIECTB?
5. Kakyto pois B poTocuHTe3e urpaer xsuopopu?

6. IlepeuncnuTe OCHOBHBIE PEAKLIUU CBETOBOM (ha3bl POTOCUHTESA.

7. Kakue peakiuu uayT B TeMHOBOH (paze porocunTesa?

8. Uem peakuuu XeMOCHHTe3a OTIMYalOTCs OT ¢orocunte3a? Kakue opraHusmbl



SBJIFOTCSI XEMOCUHTETUKAMU?
Kontpoaupyembie komnerennuu: OK 02

Paznen 2. Ctpoenye u GVHKIINYM OPraHu3Ma
Tema 2.2. ®opMbI pa3MHOKEHHS OPTAHU3MOB
Pe3yabTaT 00yueHus no TeMe: XapakTepru30BaTh CIOCOOBI Pa3MHOKEHUSI.

Ilepeyenn BonpocoB K GpPOHTAILHOMY OIIPOCY:

1. JTaifTe onpeneneHue mporeccy pa3MHOKEHUS OPraHu3MOB.

2. Kakue (hopMbI pa3MHOKEHHUS OPTaHU3MOB BCTPEUYAIOTCS B IpUpoIe?
3. Kakoe pa3mMHOxeHHE Ha3bIBaeTCs OECIoNbIM?

4. Kaxue BUJIbI 6€CTION0r0 Pa3MHOXKEHHS pa3InyaroT?

5. KakoBo Onosorudeckoe 3HaueHne 0€CIoaoro pa3MHOKEHHS ?

6. B uemM mpenMymiecTBO IMOJIOBOTO Pa3MHOKEHUS Mepe 6ecrobiM?
7. Kakue criocoObl IOJIOBOTO Pa3MHOKEHUS BaM U3BECTHBI?

8. I'ie 1 KaK MPOMCXOIUT PA3BUTHE MOJIOBBIX KIETOK Y )KHBOTHBIX?

9. Yro Takoe ortogoTBopenne? Kakum oHO ObiBaeT?

Kontpoaupyembie komnerennuu: OK 02

Tema 2.4. 3aK0HOMEPHOCTH HACJIETOBAHUSA
Pe3yabTaT 00yueHusi mo teme: OnuchIBaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U
W3MEHYHBOCTH.

IlepeyeHb BONPOCOB K (PPOHTAJILHOMY ONPOCY:

1. Yto u3yuaeT reHeTnka’?

2. [Touemy umenHo I'. MeHenst CYUTAOT OCHOBOTIOJIOKHUKOM T'€HETUKH?

3. Uto Takoe yncTas IUHUS U THOpU?

4. Yto Takoe ajuieNbHbIC TeHBI (aJIIen)?

5. Kakne ocoOu Ha3pIBaIOTCS TOMO3UTOTHBIMH, a KAKUE - TETEPO3UroTamMu’?

6. Kakue npu3Haky Ha3bIBAIOTCS JOMHUHAHTHBIMH, a Kakue - perneccuBHbiMu? [IpuBeaurte
MPUMEPBI IOMUHAHTHBIX U PEIICCCUBHBIX ITPU3HAKOB OPraHU3MOB.

7. ChopmynupyiTe MpaBUIO €IMHOOOpasws THOPUIOB MepBOTo MokoJieHus I'. Menaens.

8. Chopmynupyiite mpaBwio pacuierierus I'. Menaens.

9. Chopmynupyiite 3akoH YUCTOTHI TameT I'. Menaerns.

10. B yem oTnnume ABYX MOHATUN: (EHOTHUIT ¥ TEHOTHUI?

11. Kakoe ckpemrBaHue Ha3bIBACTCS AUTHOPHIHBIM?

12. ChopmynupyiiTe 3aKOH HE3ABUCUMOTO HAClI€0OBAHUS PU3HAKOB.

Kontpoanpyemsie komnerennuu: OK 02, OK 04

Paznen 3. Teopusi DBOJIIONNH
Tema 3.1. UcTopus 3BOJIIOUOHHOIO YueHHs1. MUKPOIBOJIIOLUS

PesyanaT oﬁyqemm mo TemMe: XapaKTepI/BOBaTL MNPEATNIOCBHUIKA U JBUIKYIINUEC CUJIBI
BO3HHUKHOBCHUS MHOFOO6paSI/I$I BHUIOB.

Ilepeyenb BONPOCOB K (PPOHTAILHOMY ONPOCY:

1. KakoBbI CHIIbHBIE U ClTa0ble CTOPOHBI CUCTEMBI opranndeckoro mupa K. Jlunnes?
2.ChopmynupyiiTe OCHOBHBIE MTOJIOKEHHS 3BOTIOIIMOHHOM Teopun XK. b. Jlamapka.
3. [lepeuncinute NpeAnoCbUIKM BOZHUKHOBEHUS TapBUHU3MA.

4.TlepeuncnuTe OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKOI TEOPHH HBOJIOIHH.



Kontpoaupyembie komnerenuuu: OK 02, OK 04

Tema 3.3. IIpoucxoxkaeHue 4e10BeKa — aHTPOIOTreHe3
PesynabTar 00y4eHusi mo teme: XapakTepu30BaTh MPEANOCBUIKM M JBHXKYLIUE CHIIBI
BO3HUKHOBEHHUSI MHOT0O0Opa3us BUIOB.

Ilepeyens BonpocoB kK GPOHTAILHOMY OIPOCY:

1. JTaifTe onpeneneHne aHTPOIIOJIOTHH.

2. Kakue 3agauu cTosT nepes aHTporosiorueit? M3 kakux pa3aenoB COCTOUT 3Ta HayKa?

3. Kakue AaHHBIC TOKAa3bIBAOT POACTBO YCJIOBCKA C SKMBOTHBIMU?

4. [lepeuncnure XapaKTEpHbIE YEPTHI, OTINYAIOIINE YETOBEKA OT KUBOTHBIX.

5. Kakue Ouonorumueckue um couuanbHble (AKTOPbl SBUIUCH IBUKYIIUMH CHIAMU
aHTponorexesa’?

6. [lepeuncnute U OXapaKTepU3yHTe OCHOBHBIC CTAMH IBOJIOIMY YEIOBEKA.

7. [laiiTe onpe/eieHre YeJI0BEYECKUM pacam.

8. Ha kakwue pacel moapa3aesstoT COBpeMeHHOe denoBedecTBo? [lepeuncinTe 0OCHOBHbIE
MIPU3HAKH pac.

9. IlpuBeaute (axThl, JOKA3HIBAIOIINAE EIMHCTBO YEIOBEUECKHX pac.

Kontpoaupyembie komnerennuu: OK 02, OK 04

Kpurepuu ouennBanus:

«5» - OTBET MOJHbIN, pa3BEPHYTHII;

«4» - OTBET IOCTATOYHO IOJIHBINA, HO €CTh HETOYHOCTH;
«3» - OTBET KPATKUH WM C TPyObIMU OIIMOKAMH;

«2» - OTBET HEBEPHBIN UII OTCYTCTBYET.



4.1.2.2. OuennBaemasi IUCKYCCHS

Paznen 1. Knerka — ¢cIpYKIVPHO-GVHKIMOHANLHASA eIMHNNa xkuBoroTema

1.2. CTpyKTypHO-(pYHKIMOHAIbLHAS OPraHu3alus KJIeTOK
PesyabTaT 00yuenus mo reme: Pasnnuarh CylieCTBEHHbIE IPU3HAKU CTPOEHUS KIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOM MPUPOIBI.

IlepeyeHb BONPOCOB K OLIEHMBAEMOM JUCKYCCHM:

1. Kakoe 3HaueHue UMEIOT HUTOJIOTMYECKHE 3HAHUS B )KU3HU COBPEMEHHOI0 YesoBeKa?

2. ITlouemy MOXHO yTBEpXKIaTh, YTO XHMHYECKHA COCTaB KJIETKH SIBIISIETCS
JI0Ka3aTeJIbCTBOM €MHCTBA )KMBOW IIPUPOJIbI U OOIIHOCTH KUBOM U HEXUBOU IPUPOIbI?

3. Tlouemy yueHbIE CUHTAIOT, YTO MPOKAPUOTHI SBIISIOTCS HanOoJee IPEBHUMHU
OpraHM3MaMH Ha Hauleil njaaHere?

4. [Touemy TpyAHO JI€UUTH OOJIE3HU, BHI3bIBAEMBIE BUpYCamMu ?

Kontpoaupyembie komnerenuuu: OK 01, OK 02, OK 04

P 2. Crpoenye ¥ QVHKINH OPraHW3M

Tema 2.1. CTpoeHune opranuzma

Pe3yabTar oOyuenusi mo Teme: OmnmcChIBaTh CTPOCHHE H B3aUMOCBS3b dYacTeil
MHOTOKJIETOYHOTO OpraHu3Ma.

IlepeyeHb BONPOCOB K OLICHUBAEMO TMCKYCCHM:

1. [ToueMy 3BOJIOLIMOHHOE Pa3BUTHE OPTraHUYECKOTO MHUpa IMOIUIO MO MYTH MOSBICHUS
MHOTOKJIETOYHOCTH?

2. Uto wuMerOT O0OImEero M YeM OTIWYAIOTCA MEXAy COO0OW OJHOKIETOYHBIC,
MHOTOKJIETOYHbIE Y KOJIOHHAJIbHbIE OPTaHU3MBbI?

3. Kak obGecrnieunBaeTcsi B OpraHM3Me B3aMMOCBSI3b (YHKIIMOHUPOBAHUS BCEX OPraHOB?
OTBeT NOSCHUTE Ha TPUMEPE OPraHU3Ma YeIoBeKa.

Kountposanpyembie komnerenunu: OK 02, OK 04

Paznen 3. Teopud dpoarounu

Tema 3.2. Maxkpo3BoJiionusi. Bo3HukHOBeHUe U pa3BuTHe ku3HU Ha 3emJie Pesyabrar
o0ydyeHHs1 MO TeMe: XapaKTepU30BaTh MPEINOCHUIKM U JBUXKYIIHE CHIIBI
BO3HUKHOBEHHUS MHOTO00pasusi BUJIOB.

IlepeyeHn BONPOCOB K OIleHNBAEMOW THCKYCCHH:

1. OOBsICHUTE, MOYEMY B MPOIIECCE PA3BUTHUS KHU3HH HA 3eMJIC OJJHA OPTaHU3MbI BBIMUPAJIH,
a HOBBIC CHCTEMATUYCCKHE TPYIIIBI OPraHU3MOB TOSBIISUTUCH.

2. OOBsICHUTE, TIOYEMY KOHEI[ MPOTEPO30MCKONW Apbl HA3BIBAIOT BEKOM MEIy3, XOTS B 3TO
BpeMsi Ha 3emMiie OOMTAJIM HE TOJIBKO KUIIIEYHOIIOJIOCTHBIC KUBOTHBIC.

3. YueHple CUUTAKOT, 4TO TrepMadpoAUThl (KUIICYHOMOJIOCTHBIE, TUIOCKUE M KOJIbYaThie
YepBHU, HEKOTOPhIC MOJUITIOCKHU) SIBIISIFOTCSL HanOoJIee IPEBHUMH KUBOTHBIMU OpraHn3MaMu. Kakoso,
Ha Ball B3MJIAJ, 3HAYCHHWE OO0OEMOJOCTH M TOYeMy B XOJE OBOJIOIUH CTald Npeolianath
pa3aeIbHOIONbIC BUIBL.

4. Jloka)XuTe poJICTBO OPraHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIIIL.

Kontpoaupyemsie komnerennuu: OK 02, OK 04

Pazaen 4. Dkojorusa

Tema 4.3. Buocgepa - rinodaabHasi IK0JI0rnYecKas cucremMa
Pe3yabTaT 00y4enuss mo teme: ONUCHIBATh CBA3b MEXJy OPraHHU3MOM U Cpeloil ero



oOuTaHus. Y CTaHABIMBATH CBS3b MEXKIY CTPYKTypaMu Ouocqepsl.

Ilepeyens BONPOCOB K OLleHUBAEMOIi IMCKYCCHH:

1. I'mobanbHOE moTeruieHue: MUG WK peanbHOCTh? UTO BaM M3BECTHO O JaHHOM SIBICHUU?
Kakue ¢axTsl CyecTBOBaHHs MM OTCYTCTBUS TJI00IBHOTO MOTEIICHUS BaM U3BECTHBI?

2. O0bsacHuTe, Kakue (aKTOPhl OTPAHUYMBAIOT PACIPOCTPAHEHUE JXU3HU B armocdepe,
matocdepe, ruapocdepe.

3. Kak M0HO 0XapakTepu30BaTh HCTOPUICCKUE U3MCHEHHS POJIU YeJIOBeKa B Onocdepe?

4. B uéM COCTOMT LIECHHOCTb OXpaHbl OuopasHooOpasua? UTo NPUBOAUT K COKPAIIECHUIO
onosornyeckoro paszHooOpasusi? [louemy [uIsi 4enmoBedecTBa BaXHO HE JOIMYCTHTH OOCIHEHHS
oropazHooOpazus?

5. MO3KHO 1T cUUTaTh 3aBEPLUICHHBIM INpoliecc opMupoBanus o6rnochepsi?

Kontpoaupyembie komnerenuu: OK 01, OK 02, OK 07

Tema 4.5. Biusinme cOUMAJbHO-IKOJOTHYECKHX (AKTOPOB Ha 310pOBbe 4Yel0BeKa
PesyabraT 00ydyeHusi mo teme: MHTepripeTupoBaTh pe3ysbTaThl MPOBEACHHOIO
OMOIKOJIOrMYECKOT0 SKCIIEPUMEHTA C UCIOIb30BaHUEM KOJIMYECTBEHHBIX METOIOB

IlepeyeHb BONPOCOB K OLIEHUBAEMOM TMCKYCCHU:

1. Kak cka3pIiBaeTcs COCTOSIHHME MPHUPOTHOM OKPYXKAIoIIed Cpelbl Ha 3J0pOBbE UeIoBeKa?
Kaxkune nensBecTHbIe paHee 00JI€3HU MOSBHIIMCH B PE3Yy/IbTaTe JICUCTBUSI TEXHOTEHHBIX (PaKTOPOB?

2. B mocnegHee BpeMs HaOMOgaeTcs TEHICHIMS K BCEOOMEH KOMITbIOTEPU3AIIHH:
MepCOHalbHbIE KOMIBIOTEPH HCHOJB3YIOTCA Ha paboTe, B 1kosie, Joma. OJHaKo OHU
OTIpeJIeIEHHBIM 00pa3oM 3arpsi3HAIOT OKPYXKAIOLIYI0 Cpely, U 3TO OJHa U3 HauboJiee Ba)KHBIX
ceryac 3KOJIOTHYECKUX MmpoosieM. UTo 3To 3a 3arps3HEHHE M KaK OHO BJIMSET Ha 3/I0pOBbeYeTIOBEKa?

3. MoxeTr 51 4eloBeK KUTh B OecurymHOUN cpene? UTo SIBISIETCS HMCTOYHUKOM IIymMa B
OKpyXaroleM Hac npoctpaHcTBe? HazoBuTe MociencTBUs IIYMOBOTO 3arpsi3HEHMS JUIS YEJIOBEKA.
Kax Mb1 MOkeM OOpOTHCS C IITYMOBBIM 3arpsi3HCHHEM ?

4. Ham yacTo KaxkeTcs, 4TO C 3arpsi3HEHHEM OKPYXaloIlel cpeibl Mbl CTaJKWBAaEeMCS JIUIIb
Ha yiMIle, U TOSTOMY Ha ODKOJIOTHIO HAalIMX KBapTHp oOpamaeM Mmano BHuMaHus. Kakue xe
OIIACHOCTH TOJICTEPETral0T HAc JI0Ma, U KaK OHM OTPaXarTCs HA HalleM 310poBbe? Kak MOXKHO
CHU3UTH BIMSHUE BPEIHBIX SKOJIOTMUECKUX (PaKTOPOB B HAIIUX KBapTUpax?

5. B 1990-¢ rr. ®unens Kactpo B Ha3uaaHue CBOMM COTpPaXKJAaHAM OTKAa3aJICs OT OJHOU
BpEHON MPUBBIUKH, 32 YTO ObUT HarpaxkJieH Meaanbio BeceMupHo opranuszanuu 31paBooXpaHeHHUs.
Ot yero oH oTkazaicsa? YTo Takoe NacCUBHOE KypeHUE U YEM OHO OIACHO?

6. [ToueMy mpecTUKHO BECTU 3/I0POBBIN 00pa3 KU3HU?

Kontpoaunpyemsie komnerennuu: OK 02, OK 04, OK 07

Kpurepun oueHuBanmsi:

«5» - AKTHBHOE ydacTue B JAUCKYCCHH. BbICKa3bIBaHHE COOTBETCTBYET 3aJaHHOU Teme,
XapaKTepU3yeTcss BBICOKOM HMH(OPMATUBHOCTHIO W OPUTHMHAIBHOCTHIO, apTYMEHTHI MOIKPETICHBI
yOeqUTEeNbHBIMH IPUMEPAMH.

«4» - JlocTaTouHO aKTUBHOE YdYacTue B JUCKyccud. JlomyckaeTcss HE3HAYUTENbHOE
OTKJIOHEHHE OT T€Mbl JUCKYCCUH. BbICKa3bIBaHHE€ HOCUT OTYACTH TPHUBUAIBHBIM, OBEPXHOCTHBIN
xapaktep. He Bce apryMeHTBbI IOAKPEIIEHBI TPUMEPAMHU.

«3» - IlaccuBHoe ydwacThe B JHCKyCcCHU. BbICKa3bIBaHHE XapakKTepuU3yeTcss HU3KON
MH()OPMATUBHOCTBIO, CTEPEOTHITHOCTHIO, HE OTPaXKaeT MOJHOTO TMOHUMAHUS TEMbl TUCKYCCHHU.
AprymeHThI chopMyTupOBaHbI abCcTpakTHO. [IpuMepsl OTCYTCTBYIOT.



«2» - IlaccuBHOE y4yacTue B JHUCKycCHU. BbICKa3pIBaHHWE HE COOTBETCTBYET 3aJaHHONTEME,
OTCYTCTBYIOT apI'yMEHTHI B M0JIb3Y KAKOK-JINOO TOUKH 3PCHHUS.



4.1.2.3. O6¢cy:xaeHue 0 BONPOCAM JeKINH

Paznen 1. Knerka — ¢cIpYKIVPHO-GVHKIMOHANLHASA eIMHNNa xkuBoroTema

1.5. ZKu3HeHHBIN HUKI KJIeTKH. Muto3. Meiio3
Pe3yabTaT 00yueHusi no reMe: XapakTepu3oBaTh KU3HEHHBIN IIUKIT KICTKH.

IlepeueHn BOMPOCOB /1Jis1 00CY KIEHUSI:

Kakue n3MeHeHusI B KJIETKE MPEAMIECTBYIOT ACTICHUI0?

Oxapaxkrepu3yiTe Ga3sl MUTO3a U KPATKO PACCKAKHUTE, KaK IPOUCXOIAMUT ITOT ITPOIIECC.
B uewMm 3akirouaercst OMOJIOTHYECKOE 3HAUESHHE MUTO3a?

Yem Meli03 OTIIMYAETCsI OT MUTO3a?

B uewMm 3akirouaeTrcst OMOJIOTHYECKOE 3HaUEeHHE Melo3a?

agrwpE

Kontpoaupyembie komnerenuu: OK 02, OK 04

Kpurepuu onenuBanus:

«5» - OTBET MOJIHbIHN, pa3BEPHYTHI;

«4» - OTBET IOCTATOYHO MOJIHBIN, HO €CTh HETOYHOCTH;
«3» - OTBET KPaTKUH UM C TPyOBIMU OITHOKaMU;

«2» - OTBET HEBEPHBIN HII OTCYTCTBYET.



4.1.2.4. TectupoBanue

Pa 2. Crpoenyie M QVHKINY OPraHu3Ma

Tema 2.3. OHTOreHe3 pacTeHMii, s)KUBOTHBIX M YeJIOBEKa

PesyabraT 00y4enusi mo teme: OnuceiBaTh CTaJUM OHTOTE€HE3a PACTEHUM, dKUBOTHBIX U
4eJI0BeKa.

TecToBoe 3ananne
1. KTo BBEN B OMOJIOTMUECKYIO HAYKY TEPMUH «OHTOTCHE3)?
1) XK. b. Jlamapk
2) Y. lapBun
3) O.T. I'ekkenb
4) T'. Mennenn

2. Ctagusi OJHOCTIOWHOTO 3apO/IbIIIa;
1) ueiipyna

2) Gnacryna

3) ractpyna

4) me3o1epma

3. JIBYXCIIOHHBIN 3apOIBIII:
1) 6nacryna

2) Mopyina

3) Helipyna

4) ractpyna

4. V3 me3oaepMbl GOPMUPYIOTCS:
1) nerkue

2) TICYCHb

3) KPOBEHOCHBIE COCY/IbI

4) HepBHAsI CHCTEMa

5. YV n03BOHOYHBIX KUBOTHBIX MPSIMOE Pa3BUTHE XapaKTEPHO IS
1) psIO, 3eMHOBOJHBIX, PEITHIIHI

2) ampuOHii, ITHILI, MIEKOITUTAFOIIHX

3) 3eMHOBO/IHBIX, IPECMBIKAFOIIUXCSI

4) ITUI, MICKOTUTAOIINX

6. YcTaHOBHUTE COOTBETCTBHUE MCXKAY TUIIAaMHA HOCT3M6pI/IOHaHBHOFO Pa3BUTHA U
KOHKPCTHBIMU OPraHUu3MaMMu:

[Tpumepbl OpraHu3MoB Turbl pa3BuTHSI
1) Scrpeb-nepenensiTHUK A) Ilpsmoe pa3ButHe
2) Bensinka 0ObBIKHOBEHHAST b) Henpsimoe pa3Butue

3) Boubias manga

4) Maiickuii )KyK

5) IpeBecHas KBakiia
6) Tony6oit kut

7) O3epHast AryIiKa
8) Ilayk-kpecToBHK

7. 3akoHYHTE onpeaejacHue. CrnusHue IMOJOBBIX KIETOK -

8. 3akoHuHuTeE onpeaeJeHue. OHHOI[OTBOpeHHaH SIATIEKIIETKA -




9. 3akoHuHuTE onpeaejacHue. PazButne cucrem OpraHoB 3apo/Jblia -

9Tajl0OHbI OTBETOB:

Ne 3amanust 1 2 3 4 5 6

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

OTBET OTLIOIOTBOPEHHE 3UrOoTa OpraHoreHes

Kontpoaupyembie komnerennuu: OK 02

Tema 2.4. 3aK0HOMEPHOCTH HACJIETOBAHUSA

PesyabTaTr o0Oyuenussi mo Tteme: OmNUCHBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH |
U3MEHYUBOCTH. OHpeI[CJ'ISITI) BCPOATHOCTbL BO3HUKHOBCHHA HACJICACTBCHHLIX IIPHU3HAKOB IIpU
Pa3JINIHBIX B3aI/IMOI[€I\/JICTBI/I$[X T'CHOB.

TecToBOE 3a1aHHE
1. K B3auMoAelicTBHAM aJlJICIbHEIX T€HOB HE OTHOCHT:
1) smrcTas, moMMepHIo, MOAU(UIIHPYIOIIEe ICHCTBHE T€HOB
2) KOOTEepaIiio, MHOKECTBEHHBIHN ajlIeIn3M
3) CBepXIOMUHHUPOBAHHE, KOMIUIEMEHTAPHOCTh
4) KOIOMHHUPOBAHHUE, IPOMEKYTOYHOE JOMHUHUPOBAHHE

2. llposiBneHHe y TETEPO3UTOT TPUZHAKOB, JETCPMUHHPYEMBIX IBYMS aJUICIISIMU
HaOIroAaeTCs IPH:

1) cBepXIOMUHHPOBAHHUHI

2) smucTase

3) KOJIOMHMHHUPOBAHUH

4) onmumepuun

3. HacnenoBaHue 4eTBepTON IPYIIIbI KPOBU OTHOCST K TUITY B3aUMOICHCTBHUS:
1) KOIOMUHUPOBAHUE

2) CBEPXIOMUHUPOBAHHUE

3) moJyiHOE TOMHHUPOBAHUE

4) IPOMEKXYTOYHOE JOMHUHUPOBAHUE

4. HacrienoBanve INMHIIMUIOBOM OKPAaCKH y KPOJHMKOB KOHTPOJHPYETCS TPeMs
autensamu: A, a u ah. Kaxmas 0coOb SBISETCS HOCUTEIEM TOJIBKO JBYX U3 HUX. JTO MPHUMEP:

1) KOMIUTEMEHTAPHOCTH

2) Koomeparun

3) MHOKECTBEHHOT'O aJlIe/n3Ma

4) noaMMepuu

5. [losiBnenne HOBOOOpa30BaHMK TPU COBMECTHOM JACWCTBUM JBYX JOMHHAHTHBIX
HeaJJIEbHBIX T€HOB, KOTJIa B TOMO3UTOTHOM WJIM B T€TEPO3UTOTHOM COCTOSTHUU Pa3BUBAETCS HOBBIM
MpHU3HaK, HAOII0JaeTCs MpH:

1) KOMILJIEMEHTAPHOCTH

2) KoOTIepaIuu

3) MOJIHOM JOMHUHHUPOBAHUH

4) nefiCTBUY IT'€HOB-MOIU(UKATOPOB

6. Eciu o1MH TOMUHAHTHBII I'€H TO/IaBIIseT ACHCTBHE APYrOro JOMUHAHTHOTO Te€Ha, TO -3TO
npumep:
1) perieccuBHOTO dMKCTa3a



2) moJIMMepHu
3) JOMHHAHTHOTO SIIKCTAa3a
4) MHOXECTBEHHOTO aJlIeJIU3Ma

9Tajl0HbI OTBETOB:

SN
(63}
(op]

No 3amauns 1 2 3

OTBET 1 3 1 3 2 3

Kontpoaupyembie komnerenuuu: OK 02

Tema 2.5. Cuen.ﬂenﬂoe HacJIeI0BaHHUE IPU3HAKOB

Pe3y.m,TaT oﬁyqemm nmo Tteme: OmuUcEBaThL 3aKOHOMCPHOCTH HACJICACTBECHHOCTH U
U3MCHYNBOCTH. OHpGI[eJ'ISITI) BCPOATHOCTbL BO3HUKHOBCHHA HACJICACTBCHHLIX IIPH3HAKOB IIpU
CICIVICHHOM HacCJICJOBaHUH.

TecToBOE 321aHKE
1. CuemnenHoe HacjaeI0BaHUE -
1) coBMecTHOE HacieI0BaHKe JIIOOBIX TEHOB
2) COBMECTHOE HaCJIe/IOBaHUE T€HOB, JIOKAIM30BaHHBIX B OJJHOH XPOMOCOME
3) HacjeI0BaHWEe ICHOB, KOHTPOJIHPYIOIIHX CXOIHBIC IPU3HAKA
4) Hacne10BaHKe T€HOB Pa3HBIX XPOMOCOM

2. Ha kakux oOBbeKTax mpoBOIIII HccieaoBanus T. Mopran
1) ropox

2) HOYHas KpacaBuIla

3) Myx# ApO30(HIIBI

4) MM

3. Kakue nmpu3Haky MOTYT HACJI€I0BaThCs C TIOJIOM YeoBeKa?
1) pocr

2) 1BET Ij1a3

3) 1aJIbTOHHM3M

4) ciocoGHOCTH K (pHU3HUECKO paboTe

4. Yucrno rpyIi CUeIIeHns B KapruoTHIle yeaoBekal) 1
2) 2

3) 46

4) 23

5. B omertax T. Moprana npu CKpemmBaHud rudpuaHoro camua (AaBb) wu
JUTOMO3UTOTHOM peliecCuBHOM camku (aabb) HabII01a10CH

1) mosHOE CIIEeTUICHUE

2) HEMOJIHOE CIICTUICHHE

3) He3aBUCHMOE HACJIEI0BaHUE

4) cB00OOIHOE HACIIEJOBAHUE

6. Kpoccunrosep - 310

1) 0OMEeH reHeTHYECKUM MaTepraIoM MEeXIy Pa3IMIHBIMU XPOMOCOMAaMH

2) oOMeH (hparMeHTaMu MEX/Iy ayTOCOMaMH ¥ TOHOCOMaMHU

3) oOMeH (hparMeHTaMu MEXIY XPOMATHIaMH OJTHOH XPOMOCOMBI

4) 0OMeH WICHTHYHBIMH YYaCTKaMHU HECECTPUHCKHX XPOMATH/] OJTHOM Mapbl XpOMOCOM



7. B poI0CIOBHOM MPH PELIECCUBHOM X-CLEINICHHOM THIIE HACIICJOBAHUSI
1) omH U3 poauTenei 00s3aTebHO O00JICH

2) 00JBHBIE B KAXKIOM IIOKOJCHUH

3) paBHOBEPOSATHO OOJICIOT MY)XUMHBI M KCHII[HHBI

4) 0OJIbHBI KEHIIMHBI 110 JINHUU MaTepH

8. Cuita crerieHust TeHOB B XpOMOCOME

1) He 3aBUCHT OT B3aUMOPACIIOJIOKCHHUS [CHOB

2) PsIMO MPOTIOPIIMOHATIbHA PACCTOSIHUIO MEXKTy TCHAMH
3) 3aBUCHT OT COCTaBa FeHOB

4) 06paTHO IPOMOPIMOHAIBHA PACCTOSHHIO MEX/Ty T€eHaMHU

9. B Kakux ciaydasx MOXeT POJUTHCS IEBOYKa, Oojetomiast reMopuimeii?
1) ecnu 310pOBast MaTh TOMO3HUTOTHA, a OTEI] 00JIeeT TeMO(HITUCH

2) ecM MaTh FEeTEPO3UIOTHA, a OTell 00JIeeT reMobHITHCH

3) eciiu OTell ¥ TOMO3MIOTHASI MaTh 3I0POBBI

4) ecnu MaTh reTEpPO3UrOTHA, a OTEIl 37I0POB

10. B xakom citydae pofsTCs 370pOBBIE JIETH (MAJTbYMKU M JIGBOYKH), €CITH OTel 0OJieH
remodunueit?

1) MaTh roMO3UTOTHA IO perieccuBHOMY npu3Haky (XhXh)

2) MaTh TOMO3UTOTHA MO JOMUHAHTHOMY nipu3Haky (XHXH)

3) math rereposurotaa (XHXh)

4) B m000M Citydae poasTCs OONBHBIC ICTH

ITaJIOHLI OTBETOB:

I
)
o
~
oo
©

Ne 3aganus 1 2 3 10

OTBET 2 3 3 4 1 4 3 2 2 2

Kountpoanpyembie komnerenuuu: OK 01, OK 02

Tema 2.6. 3aKOHOMEPHOCTH H3MEHYHBOCTH
Pe3yabTaT 00yuenusi mo teme: OnuchBaTh 3aKOHOMEPHOCTH HACIICACTBEHHOCTH U
n3MeHYHBOCTH. OTpeeNsiTh THII MyTallMK TIPU TIepeiade HacIeICTBEHHBIX TPU3HAKOB.

TecroBoe 3aganue
1. BoiOepuTe TPH BepPHBIX OTBETA U3 IIECTH.
Uem xapakTepHu3yeTcs TeHOMHas MyTaius?
1) u3MeHeHneM HyKJICOTHIHOM mocienoBateapbroct JJTHK
2) yTpartoii 0JHOM XpPOMOCOMBI B JUILJIOUIHOM Habope
3) KpaTHBIM YBEJIMYECHHEM YHCIIa XPOMOCOM
4) U3MEHEHHEM CTPYKTYPbI CHHTE3UPYEMbIX OCITKOB
5) ynBoeHHEM y94acTKa XpOMOCOMBI
6) U3MEHEHHUEM YHCITa XPOMOCOM B KAPHOTHITE

2. BoiGepuTe 1Ba BepHBIX OTBETA U3 MSATH.

MyTanoHHast ©3MEHYMBOCTD MEPEACTCS 110 HACIEACTBY, TaK KaK BOSHUKAET BMHOTOKJIETOYHOM
OpraHu3Me B:

1) Muoxapne

2) sreKIeTKax

3) mIa3Me KpoBH

4) MEXKIETOYHOM BEIICCTBE

5) cnepmaro3onaax



3. BoiGepuTe IBa BEPHBIX 0TBETA U3 MATH.

Hopwma peaxnun:

1) u3MeHsIeT TeHOTHIT OpraHu3Ma

2) ompeessieTcs TCHOTHIIOM OpraHu3Ma

3) BeJeT K MyTaluu

4) U3MEHSIET JIOKYCHI TCHOB

5) hbopmupyeT B OHTOTCHE3€e, B 3aBUCUMOCTH OT YCIIOBHI CPEIbl, pa3Hbie PEHOTUIIBI

4. Bce mpuBeIéHHbIe HMKe MPHU3HAKHU, KPOMe JBYX, MOKHO HCIOJIb30BATh B
KavecTBe MPUMeEPa XPOMOCOMHBIX MEPeCTPOEK.

Ompenenute Ba MpU3HAKA, «BBIMAIAIONIMX» U3 OOLIETO CIUCKA, W 3AIUIIATE B OTBETIH(PHI,
M0JT KOTOPBIMU OHU YKa3aHbI:

1) IMoBopoT yuactka xpoMocombl Ha 180 rpagycoB OTHOCHTCS K MyTaIlUsIM

2) 3aMeHa 0/IHOTO HYKJICOTH 1A Ha ipyroi B crpykrype JHK

3) KonmupoBanue ydacTka XpoOMOCOMBI

4) YTpaTa y4acTka XpOMOCOMBI

5) N3MeHeHne KOJIMYecTBa XPOMOCOM, KOTOPO€ KPAaTHO TaIllIonHOMY Habopy

5. Boi0epuTe 1Ba BepHBIX 0TBETA U3 NATH.

W3MeHYMBOCTD, KOTOPAsi HIPACT PEIIAIOIIYIO POJIb B SBOJIIOIIHH:
1) cooTHOCHTEBHAS

2) omnpenenéHHast

3) MyTanuoHHast

4) sKoJ0rHYeCcKas

5) renoTumUUecKas

6. BoiOepuTe 1Ba BEPHBIX OTBETA U3 NMSATH.

K HacieacTBeHHO# U3MEHYMBOCTH HE OTHOCHUTCSI U3MEHYHBOCTb:
1) uHaMBHIyaTbHAS

2) MyTaluoHHast

3) MoaudHUKaIMOHHAS

4) xoMOUHATHBHAS

5) onpeneneHHast

7. BbiOepuTe TPU BEPHBIX OTBETA U3 IIECTH.

MyranuoHHasi U”3MEHYUBOCTH 00YCIIOBIIEHA!

1) cnupanu3anueit XpoMocoM

2) ciydaifHO# BCTpedeit raMeT MpH OIUIOI0TBOPCHUH

3) 3aMeHOM HYKJICOTH/IOB

4) ©3MEHEHHEM YKCIIa XPOMOCOM

5) He3aBUCHMBIM PACX0XICHUEM FOMOJIOTMYHBIX XPOMOCOM B MeHO3€
6) BcTaBKOW HYKJICOTHIOB

8. YcTaHoBHTE COOTBETCTBHE MEKIY XaPAKTEPUCTHKON MYTAllMHM M €€ BUIOM:
XapakTepucTHKa MyTaluu Bua myraruu

1) u3MeHeHue MoCeI0BaTeILHOCTH HYKIeOTH 0B B Mojiekyiae JIHK  A) rennast

2) U3MEHEHUE CTPOCHUS XPOMOCOM b) xpomocomHas
3) U3MEHEHHUE YnCIIa XPOMOCOM B SIJIpe B) renomuas

4) MONUTLIONTUS

5) U3MEHEHHUE MOCIIEIOBATEIBHOCTH PACTIOI0KCHUS TCHOB

9. YcraHoBHTEe COOTBETCTBHE MENKAY XAPAKTEPUCTHKAMM HM3MEHYHMBOCTHM M eé



BUIAMU:

XapakTEepUCTUKU U3MEHUYUBOCTH Buabl n3MEeHUMBOCTH
1) uamensieT GpeHOTHII B IpeieIax HOPMbI PEaKIUH A) MyTalMOHHAs
2) nmepenaéres o HACIC/ICTBY b) momudukannonHas

3) 3aTparuBaeT reHbl, XPOMOCOMBI

4) BBI3BIBACT OJIMHAKOBBIC U3MCHEHHSI y BCEX 0CO0eH BHIA
5) BbI3bIBACT MHIMBHIYaJIbHBIC N3MCHCHHSI

6) aJanTHBHA K YCIOBHSM CPEIbI

ITAJTOHLI OTBETOB:

Ne 3anmanus 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, 2B, 3B, 4B, 5b
No 3aganus 9

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

Kontpoaupyembie komnerenuuu: OK 01, OK 02

P 4. JKoJIorus

Tema 4.1. Dxojioruueckue (paKToOpbl U CPeabl JKUZHH

Pe3yabTar 00yuyeHusi mo teme: ONUCHIBATH CBSI3b MEXIY OPraHU3MOM M CPEION €ro
obutaHusl.

TecroBoe 3a1aHue
1. Hayka, n3y4aroniasi CBSI3u OpraHU3MOB C OKPYXKAIOIIEeH cpeaon
1) 3005orus
2) 6oTaHHKa
3) anaromust
4) sKoJorus

2. ®aKkTOPHI HEKUBOM IIPHPOJIBI, BO3ACHCTBYIONIME Ha OPraHM3M
1) abuoTuueckue

2) OMOTHYECKHE

3) aHTPOIIOTeHHBIE

4) OMOXUMHUYECKUE

3. ®aKTOpHI KUBOMU TPUPOJIBI, BO3ICHCTBYIOIINE HA OPraHU3M
1) abuoTnueckue

2) OMOTHYECKHE

3) aHTPOIIOreHHBIE

4) OMOXUMHUYECKUE

4. BozelicTBue 4enoBeKa U €ro X03sHCTBEHHOM AEATEIbHOCTH Ha KUBBIE OPraHU3MBbI U
IPUPOJY B LIETIOM

1) abroTrveckue GakTophl

2) buotuueckue GakTopel

3) aHTponoreHHbie (HaKTOPbI

4) pusnosnorunueckue HakTopsl

5. Dkosornyeckuii GaKTop, BHIXOIAIIMIA 32 MPEIEITBI BHIHOCIMBOCTH OPTaHU3MOB
1) aHTpOTIOreHHBIN

2) OrpaHUYMBAIOIINAN

3) abuotuyeckuit




4) CTUMYITUPYEOLII

6. BausiHIe )KUBBIX OPraHU3MOB JIPYT HA Jpyra
1) abuotueckue pakTophI

2) GuoTuuecKue GaKTophI

3) aHTpOTOreHHbIC (PaKTOPBI

4) pusnonoruueckre GakTophl

7. buotndeckuMu (aKkTOpaMHu SBISFOTCS

1) ocymienue 60J10T, BIpyOKa JIECOB, CTPOUTEIBCTBO JJOPOT
2) pacteHusi, OaKTepHuu, rpuObl, )KUBOTHBIC, BUPYCHI

3) mapa3uTh3M, XUIIHHYECTBO, KOHKYPEHIIHUS, CUMOHO03

4) Temnieparypa, COCTaB BO3/1yXa M MOYBBI, peibed, CBET, BIAKHOCTh

8. K abnotnuecknm (hakropam cpesbl OTHOCST
1) oceHHumit TUCTOMA

2) CTPOUTENIBCTBO TUIOTHH

3) OOMIIbHBIN CHETOIAT

4) MHUTpAIHIIO TITUI]

9. Bomnas cpena oOuTaHUS XapaKTepU3yeTcs CIeAYIOIIMMHA 0COOCHHOCTIMH

1) MasBIM Co/IepXKaHNUEM KHUCIIOPO/Ia

2) CUJIbHBIMH TI€penagaMu JaBICHHS

3) HHU3KO# TUIOTHOCTHIO

4) orpaHMYEHHOMN MPOHHUIIAEMOCTRIO JUIS CBETa

5) oOumeM cBeTa U BBICOKUM COJIEpP)KaHHEM KHUCIIOPO/Ia
6) 3HAYMTEIILHBIME TICPETIaaMH TEMIIEPATYP

10. HazemHo-Bo3mymHasi cpena  OOWMTAaHHMS — XapaKTEPH3YETCs  CICTYIOIHMH
0COOEHHOCTSIMU

1) MasBIM Co/iepXKaHUEM KHUCIIOPO/Ia

2) CUJIbHBIMU TIEperiajaMy JTaBICHHSI

3) HU3KO# UIOTHOCTHIO

4) orpaHUYEHHOMN MTPOHHUIIAEMOCTBIO IS CBETa

5) oOusMeM cBeTa M BHICOKHM COJICPIKaHUEM KHUCIIOpoia

6) 3HAYMTEIILHBIME TICPETIaIaMH TEMIIEPATYP
IJTaJIOHbI OTBETOB:
Ne 3agaHus 1 2 3 4 5 6 7 8 9 10

OTBET 4 1 2 3 2 2 3 3 1,2,4| 3,56

Kontpoaunpyemsie komnerennuu: OK 01, OK 02, OK 07

Tema 4.3. Buocdepa - ri106a1bHasi IK0JIOrHYecKas CHCTeMa

Pe3ym>TaT oﬁyqe}mﬂ nmo teme: ONHCHIBaTh CBS3b MCKAY OpraHusmMoM H CpCI[OI\/'I €ro

obuTaHus. YCTaHABIMBATh CBS3b MEXKAY CTPYKTypaMu Ouocqepsl.

TecToBOE 3a1aHHuE

1. SBnenus KpYroBopOTa BEIICCTB U SHCPI'UH, MPOUCXOAAINUC ITPU YIACTUH KUBBIX

OpPraHM3MOB, U3y4alOT Ha YPOBHE
1) 6uochepHom
2) OMOTEOIIEHOTHYECKOM
3) MOMyJISAIMOHHO-BUIOBOM




4) opraHu3MEHHOM

2. HeoOxomumoe ycroBre COXpaHEHHs paBHOBECHS B Onocdepe

1) 3BOJIIOLIMS OPraHUYECKOTO MHUPa

2) 3aMKHYTBII KPYTrOBOPOT BEIIECTB M SHEPTUU

3) ycuiieHHE MPOMBIIIJICHHON M CHIKEHHE CeTbCKOX03SIHCTBEHHON IESITeIbHOCTH
YEJI0BEKa

4) ycuiieHUE CelIbCKOXO03AUCTBCHHOM M CHIYKEHHE TPOMBIIIICHHON IEATEILHOCTH
YEJI0BEKa

3. B 6uocdepe

1) 6romMacca pacTeHHi paBHa OHOMACCE KUBOTHBIX

2) Gruomacca XXMBOTHBIX BO MHOTO pa3 MPEBBIIIACT OMOMACCY PACTCHUI

3) buomacca pacTeHHuit BO MHOTO pa3 IpEeBbIIIacT OMOMAacCy )KUBOTHBIX

4) COOTHOIIIEHUSI OHOMACC PACTECHHI U dKUBOTHBIX TIOCTOSTHHO U3MEHSIETCS

4. buocdepa sBisieTcst OTKPBITOM CUCTEMOM, TaK KaK OHA
1) crrocoOHa K caMOperyIsIHH

2) criocoOHa U3MEHSATHCS BO BPEMEHU

3) COCTOUT U3 FIKOCHCTEM

4) cBsi3aHa ¢ KOCMOCOM OOMEHOM BEIIECTB

5. Bepxuss rpanuna 6nocdepsl HaxoauTcs Ha BbicoTe 20 KM OT HOBEPXHOCTH 3€MJIH, TaKKaK
Tam

1) oTCyTCTBYET KHCIOPOT

2) OTCYTCTBYET CBET

3) oucHb HU3Kas TeMIIepaTrypa

4) pa3mernaeTcsi 030HOBBIH CIIOH

6. OOGosouka 3emiH, HaceJIeHHas )KUBBIMU OpPTaHU3MaMU W TIpeoOpa3oBaHHAS UMH,
Ha3bIBACTCS

1) ruapocdepa

2) mutochepa

3) Hoocdepa

4) 6uocdepa

7. lTlo ompenenenuto B.W. BepHanckoro Beayiias pojib B CO3AaHUU HOOCHEPHI
MIPUHAJJICKUT

1) 6akTepusm

2) pacTeHUsAM

3) kocMocy

4) 4enoBeKy

8. [Toxneprxanuto paBHOBeCHs B Onocgepe, ee eIOCTHOCTH CIIOCOOCTBYET
1) coxpanenue OnopazHOOOpa3us

2) BCENICHUE HOBBIX BHJIOB B 3KOCHCTEMbI

3) co3maHue arpodIKOCHCTEM

4) pacmmpeHue MIOIIaAN 3eMellb, 3aHATHIX KyJIbTYPHBIMHU PACTCHUSMHU

9. YcroitunBocTh OMochephl Kak ri00aabHOM SKOCHCTEMBI OIPEICIISETCS
1) pazHOOOpa3reM ee BUIOBOTO COCTaBa

2) KOHKYpEHIIMEeW MEXly OpraHu3MaMu

3) moMyNSIMOHHBIMU BOJTHAMHU



4) 3aKOHOMCPHOCTAMHU HACIICACTBCHHOCTHU U UBMCHUYMNBOCTH OPraHN3MOB

10. Beienenue B aTMoc(epy OKCHIIOB CEPbI, a30Ta BBI3BIBACT
1) yMeHbIIIEHHE 030HOBOTO CIIOS

2) 3acoJIeHHE MIPOBOTO OKeaHa

3) BbITIAJICHUE KUCIOTHBIX J0XKICH

4) yBenuueHne KOHIICHTPAIMU YIIIEKUCIIOTO ra3a

ITAJTOHLI OTBETOB:

10
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No 3amaumns 1 2 3

N
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OTBET 1 2 3

Kontpoaupyembie komnerennuu: OK 01, OK 02, OK 07

Tema 4.4. Bausinne aHTponoreHHbIX (pakTopoB HA Ouochepy

Pe3yabTaT 00yuenusi no teme: OnuchiBaTh rio0aibHbIe U PErHOHAIBHBIE YKOJIOTHYECKUE
npoOieMbl U MyTH UX MUHMUMM3auK. [Ipemiarate criocoObl necTBUs 0 6€301aCHOMY MOBEIEHUIO
U CHIDKCHHIO BIIMSHHUS 4YeJOBEKa Ha MPUPOAHYIO cpeny. BoiOupaTe Mepbl Ui COXpaHEHUs
Oropa3zHo0Opa3usl.

TecroBoe 3a1aHue
1. AuTponoreHHble GaKkTOpsI - 3TO
1) nr00bIe AEWCTBHUS YeT0BEKa, M3MEHSIOIHE IPUPOIY
2) BIUSIHHE TPUPOJIbI HA JCHCTBHS YeIOBEeKa
3) yXy/iieHne KOJIOTHUECKON CUTYaIuH
4) yiydiieHre 3K0JIOTHIECKON CUTYaIuu

2. N3 ciucka BeIOEpHTE MPSIMON aHTPOIIOTCHHBINA (PakTOp
1) SKCTOPT TOIJIMBHBIX MEIUIET

2) MPOU3BOJICTBO MOPOKEHOT'O

3) BeIpyOKa poru

4) BBITUIABKA METAJIa

3. U3 cniucka BbIOepUTE KOCBEHHBIM aHTPOMOTEHHBIN (hakTop
1) CTPOUTENBCTBO IIOTUHBI

2) CTPOMTEIBCTBO HOBOT'O MOCENIKA

3) MoIepHHU3AIIHs OYUCTHBIX COOPYKCHUH CTApOTO 3aBO/a
4) OXOTHUYHI CE30H

4. IIpsimoii HarpeB 6uochepsl K YeMy NPUBOAUT?
1) U3MEHEHHUIO MOTO /bl

2) U3MEHCHUIO HEOUOJIOTMUYECKUX TIPOIIECCOB

3) U3MEHEHHUIO KITUMaTa

4) HapyIICHUIO a30HOBOTO CIIOS

5. prrOBOpOT KaKoT0 BCIICCTBA IIOKa3aH Ha pI/ICYHKe?
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1) Bomopoaa
2) yriepona
3) a3orta

4) xucnopona

6. PasBenka, noObIua, mepepaboTKa IMOJIE3HBIX HCKOMTAEMBIX - 3TO KaKasl IS TEIIbHOCTE?
1) ropHO-TeXHHYECKAS

2) MH)KEHEPHO-CTPOUTEIbHAS

3) CenbCKOXO03SMCTBEHHAS

4) uHKEeHepHAas

7. CTpOUTENHCTBO BOAOXPAHWIUII, TUIOTHH, [ DC - 3T0 Kakas 1eITeIbHOCTh?
1) ropHO-TEeXHHYECKAS

2) MH)KHHEPHO-CTPOUTEIbHAS

3) CenbCKOXO03MMCTBEHHAS

8. K ueMy npuBOJUT CBEJICHHE JIECOB?

1) K MI3MEHEHHIO ra30BOI0 COCTaBa aTMOCHEPHI
2) K MI3MEHEHHUIO KITMMATHYECKUX YCIOBUI

3) K M3MEHEHHIO COCTOSHHS TI0YB

4) BCe OTBETHI BEPHBI

9. U3meHeHus npupoJbl B pe3yiabTaTe MPSAMOro BO3AEHUCTBUS  XO3SIHCTBEHHOM
NeATeIbHOCTH YEJIOBEKA Ha MPUPOIHBIE OOBEKTHI — 3TO .... BO3AECHCTBHUE

1) kpaTKOBpeMEeHHOE

2) HEMOCPECTBEHHOE

3) KOCBEHHOE

4) crabunusupyrouiee

10. BoszeiicTBre YeioBeKa Ha IPUPOIY B MPOLIECCE €€ XO3AMCTBEHHOTO UCIIOIb30BAHUS -
37O ...7

1) npupoaom0IB30BaHuE

2) 3KOJIOTHsI

3) sKocucreMa

4) OGMOTEXHOJIOTHS



9Tajl0HbI OTBETOB:

Ne 3agaHus 1 2 3 4 5 6

oo

©

10

N
N
[EEN

OTBET 1 3 3

KonTpoaupyembie komnerenuuu: OK 01, OK 02, OK 07

Kpurtepuu onenuBanus:

3a Kax bl MPaBUIIBbHBIN OTBET, HaUuCsieTcs 1 Gam.
«5» - mpaBuibHO BBITIOTHEHO 86 — 100% 3amanmii;
«4» - IpaBUIILHO BBITIOJIHEHO 76 — 85% 3amanmii;
«3» - MpaBUIIHHO BBITIOTHEHO 61 — 75% 3amanuii;
«2» - IpaBUIIHHO BHITIONHEHO MeHee 60% 3amanuii.




Taéauna 3 - @opma uHGOPMANMOHHOI KAPTHI 0aHKA TECTOBBIX 3aJaHUIt

Koanuectrso ¢popm T3

(¢axkTopos Ha Gumochepy

Bcero KonTposupyembie
HaumeHnoBaHue pa3jiesioB, TeM OTKpBITOrO 3aKkpbITOrO Ha
T3 Ynopsagouenue KOMIIETEeHI[UH
THIA THIA COOTBETCTBHE

P 2. TpoeHMEe M HKIMU 34 3 28 3 0 OK 01, OK 02
QPIraHu3Ma
Tema 2.3. OmnHTOreHe3 pacTeHMii, 9 3 5 1 0 OK 02
JKHBOTHBIX W YeJIOBEKA
Tema 2.4, 3aKOHOMEPHOCTH 6 0 6 0 0 OK 02
HACJIeI0BaHUsI
Tema 2.5. CuenjieHHoe HacJiel0BaHHE 10 0 10 0 0 OK 01, OK 02
NMPHU3HAKOB
Tema 2.6. 3aKoHOMeEPHOCTH 9 0 7 2 0 OK 01, OK 02
U3MEHYHBOCTH
Paznen 4, Dkonorusi 30 0 30 0 0 OK 01, OK 02, OK 07
Tema 4.1. Dxosornueckue (pakTopbl U 10 0 10 0 0 OK 01, OK 02, OK 07
cpeabl KU3HU
Tema 4.3. buocdepa - rJ006abHAA 10 0 10 0 0 OK 01, OK 02, OK 07
IKOJIOTHYECKAs CHCTeMA
Tema 4.4. BausiHue AaHTPONOTeHHBIX 10 0 10 0 0 OK 01, OK 02, OK 07




4.1.2.5. YcTHBIE COO01IEHNS ¢ TPe3eHTanueil

Paznen 1. KieTka — cTPYKTVPHO-(QVHKIMOHANLHAS €IMHUIIA AKUBOLO

Tema 1.2. CTpyKTYpHO-(pYHKIIMOHAIbLHAS OPraHU3alus KIeTOK
PesyabraT 00ydyeHusi mo teme: Paznuyarh CylieCTBEHHbIE IPU3HAKU CTPOECHUS KIIETOK

OpPraHMU3MOB Pa3HbIX LAPCTB )KUBOM IPUPOJIBIL.

Kontpoaupyembie komnerenuuu: OK 01, OK 02, OK 04

Yexk-JIUCT AJ15 OLEHKH Mpe3eHTAIMM 0 BUPYCHOM WJIM 0aKTepHaJIbHOM 3200/1eBAHNH
OneHuTe Npe3eHTAIMIO 110 CIEAYIOUIUM KPUTEPHSIM:

Hanuawme (1 6amr) /

DIIEMEHTEI COIEPKAHUS
s1ep otcyrctue (0 6amioB)

=

TutynbHblll  cnaiin (Ha3Banue 3aboneBanus, @.M.O. aBTOpa
MIpe3eHTALNH )

OrnrcaHbl TPU3HAKKU U CUMITTOMBI 3a00JI€BaHUS

YkazaHbl yTH nepeaadn 3a00aeBaHus

Onucada JHarHoCTHKA

HpI/IBe)IeH NEPCUYCHDb UCIIOJIB3YEMBIX JICKAPCTBCHHBIX BCUICCTB

Onucanbl 0COOEHHOCTH IPUMEHEHHSI aHTHOMOTHKOB

Onucanbl Mepbl MPOPHITAKTUKI

Yka3aHbl HCTOYHUKHU WH(OPMALIUN

QXN g~ wiN

ColmrofieHre eTMHOTO CTHIIS TTPE3CHTAIINHT

-
©

Marepuan ObUT HHTEpECEH

-
=

Marepuan ObLI TTOJIE3€H

Il kana nepeBoaa 0a/JI0B B OTMETKY:

«5» - 11-10 6ammoB

«4» - 9-8 GaioB

«3» - 7-6 6amnoB

«2» - MeHee 6 0ayI0B WM OTCYTCTBUE PaOOTHI




4.1.3. 3apanusi, HanpaBJieHHbIe HA (JOPMHUPOBaHUE YMEHMI U HABBIKOB

Paznen 1. Knerka — ¢cIpYKIVPHO-QVHKIMOHANLHAS €IMHUIA (KMBOLQ

Tema 1.2. CTPpyKTYpPHO-(PYHKIMOHAILHASI OPTraHU3ALHSA KIETOK

PesyabTaTr 00y4eHuss mo Teme: Pa3inuaTh CyIIECTBEHHBbIC MPU3HAKKA CTPOCHHS KIIETOK
OpraHM3MOB Ppa3HbIX L@PCTB JKHUBOM Npupoisl. IIpoBoauTh HaOMIOJEHHE KIETOYHBIX CTPYKTYp U HX
W3MEHEHUN C MOMOUIBI0 MUKPOCKOTIA.

JlabopaTropnas padora Nel
Ctpoenne KIeTKHU (PacTeHusl, ’)KUBOTHbIE, TPHObI) H KJIeTOYHbIE BKIKYEHUs (KpaxmaJ,
KAapOTHHOW/BI, XJIOPOILIACTHI, XPOMOILIACTHI

Henp paboThbl: 3aKpenuTh yMEHHE TOTOBUTH MHUKpOIpEnaparbl W paccMaTpuBaTh HX TOJ
MHUKPOCKOTIOM, HaXOJIUTh OCOOEHHOCTH CTPOEHUS KIETOK Pa3INYHbIX OPraHU3MOB, CPaBHUBATh UX MEXY

CcO0O0H.

1.Bon b1 JONVCKA K TODHOK

Te:

1. Ha3oBuTE OCHOBHBIE YaCTH MUKPOCKOTIA U OMUIINTE UX (QYHKIUH.
2. Yto TaKkoe mpeMeTHOE U IOKPOBHOE cTeka? J[iist 4ero OHu HY>KHBI?
3. Ilepeuncnute OCHOBHBIE TIPAaBUIIa PAOOTHI C MUKPOCKOTIOM.

2. 11poBea¢eHNE ONIRITOB

OOGopynoBanue u mocyaa

Matepuaiibl 1 peaKTHBBI

1. MukpoCKOIIBI

1.Bona

2. [IpenmeTHBIE U TOKPOBHBIE CTEKIIA

2. Pa3BeneHHBIC B BOJIE IPOXKIKU

3. CTeKIgHHbIE HAJIOYKU

3. JIyk peryaThlii

4, CrakaHbl

5. ®unpTpoBasibHasE Oymara (canderka)

6. CTepusIbHBIN mITIaTeh

Anroputm npoBeaeHus padboTh

BOHpOCBI H 3aJaHHuA

1. I3yuyeHue cTpoeHHs PACTUTEIbHON KJIeTKH
1.1. CHATh ¢ BHYTPEHHEU MOBEPXHOCTH MSICHCTOU
Yelllyl JTYKOBHIIbI TOHKYIO TIEHKY — IUJEPMY.

1.2. [TomecTuTh KycOUYEeK SMUAEPMBI Ha PEAMETHOE
CTEKJIO B KaIlIKO BOJBI.

1.3. HakpbITh 0OBEKT HOKPOBHBIM CTEKIIOM.
14. PaccmoTperb  KIETKH  SIHIEPMBI
Pa3IMYHbBIM YBEIHMUEHUEM MUKPOCKOIIA.

01

Onpenenure GopmMy KIETOK.
Haiinute sapo, Bakyodu,
KJIETKH.

3apucyiiTe HECKOJIBKO KJIETOK SIHUIEPMBI,
0003Ha4YMB Ha PUCYHKE: [TUTOTIIA3MY, PO,
BaKyoJir, 000JI0UKY KJIETKH

000JI0UKY

2. N3yueHHe cTpPOeHUs! ')KUBOTHOM KJIETKH

2.1. TIpoBecTH CTEpUIIBHBIM UINATENEM C JIETKUM
Ha)XMMOM 10 HEOY MM TIO JIECHaM.

2.2. Hanectu KamenbKy CIIOHBI Ha IpeIMETHOE
CTEKJIO ¥ HAKPBITh €€ MOKPOBHBIM CTEKIIOM.

PaCCMOTpI/ITe Ha KOHYHMKEC IIIarciisd B
KaleJIbKE CIHOHBI CIYHICHHBIC KJIICTKU
OIUTCIIUA.

PaCCMOTpI/ITe Ha TIIpenapare OTACIbHBIC
KPYIIHBIC IIJIOCKUC KIICTKU HeraBI/IHBHOﬁ

(rpudnI)

3.1. IloMecTUTH CTEKISHHONH IAJIOYKOH KaIlIro
pacTBopa C ApoA:KaMHU HA MPEIMETHOE CTEKJIO.

3.2. HakpwITh e€e MOKpPOBHBIM CTEKJIOM. Eciin ecTh

2.3. Paccmotpers mpenapar 1npu  GonbwioM | GopMmbl. Bosbias yacTh KIETOK MEPTBBIE,

YBEJIUYCHUH c MPUKPBITOM nradparMoii | Mo3TOMY B HUX XOPOIIIO 3aMETHO SI/IPO.

KOHJICHCATOPA. 3apucyiiTe HECKOIBKO KJIETOK, 0003HAUYbTE
SIIPO U ITUTOILIA3MYy.

3. H3ydeHue cTpoeHusi KJeTkH aApoxkeii | Haiinure JPOMKKEBYIO KJIETKY,

paccMoTpeTh ee GopMy U OT/IENbHBIE
YacTH.

3apucyiiTe HECKOJIbKO KJIETOK, CHAeJlaiTe
MOJAMKCH.




U3JIMIIKH JKUJIKOCTH, YIAIUTE €€ C IOMOIIBIO
¢mibTpoBaNbHOM Oymaru (canderkn).
3.3. PaccMoTpeTh mpenapat 1ol MUKPOCKOTIOM

H1oroBas KOHTPOJILHAA YACTE JA00PATOPHOI PA0OTEI (BLINOIHNUTE NHCLMEHHO):

1. 13 xakux OCHOBHBIX YacTel COCTOMT Jr00ast KiieTka?

2. Yto o0miero nMeeTcsi B CTPOCHUN PACTHTEIBHON 1 )KUBOTHOM KIIETOK?

3. Uem pa3nu4aroTcs 3TH KICTKH?

4. Yem 00BACHUTB, UTO, Oyy4H YCTPOEHHBIMH IO €IMHOMY IIJIaHy, KIETKH BECbMa pa3HO0Opa3HbI
o opme u pazmepam?

Kontpoaupyembie komnerenmuu: OK 01, OK 02, OK 04

P 4. JxoJjorus

Tema 4.5. Biausinue coMaIbHO-IKOJI0THYeCKUX (DAKTOPOB HA 3/I0POBbE YeJI0BEKa

PesyabTtaTr o00yuyenus mo Teme: HTepmperupoBaTh  pe3yabTaThl  MPOBEJACHHOTO
OMO3KOJIOTHUECKOTO KCIIEPUMEHTA C UCTIOIh30BAHUEM KOJIMYECTBEHHBIX METOIOB.

JlaGopaTtopnas padora Ne2
YmMcTBeHHast padoToCnocOOHOCTD

ean paboThl: nccaea0BaHNE YMCTBEHHOW pabOTOCIIOCOOHOCTH.

®opmynaupoBka 3aganusa: OrmpejnereHre YMCTBEHHOH pabOTOCIOCOOHOCTH TMOCPEICTBOM
KOPPEKTYPHOT'O TECTa.

OobopynoBanue: OykBeHHBIC TAOIUITEI AH(DUMOBA; CEKYHIOMED.

YMcTBeHHas: paboTOCIIOCOOHOCTh YeJIOBEKAa 3aBHCHT OT MHOTHX (PAKTOPOB, COBOKYITHOCTH
KOTOPBIX MOKHO Pa3/IeUTh Ha TPU OCHOBHBIE TPYIIITHL:

Quzuonoeuneckue gaxmopsvl - BO3pACT, MOJ, YPOBEHb (PU3NUECKOTO M (HYHKIIHOHATHLHOTO
Pa3BUTHS, COCTOSIHUE 37I0POBBS, IUTAHUE U JIP.;

Gaxkmopwl pusuyeckoeo xapakmepa, OTpaxawolye reorpapuyeckue, KIMMATUYCCKUE YCIOBHS
CYIIIECTBOBAHHS,

ncuxuueckue (axkmopsi - MOTHBAIINS ICATEILHOCTH, SMOIMOHAIBHBIN HACTPOU U JIp.

[Toxa3zaTenu yMCTBEHHO# pabOTOCTIOCOOHOCTH CITY AT Il MHTETPAITBHOM XapaKTePUCTHKH
(GYHKIIMOHATLHOTO COCTOSIHUS OpraHu3Ma.

Xoxa padoThi:
1. B rabnuie AnprumoBsa (Tabauia 1) BeIYepKUBaNTe 3a1aHHbIC OYKBBI B TeUeHHE 4 MUHYT.

Tabnuna 1. Koppektyphsiii TecT (Tabnuna AHpuMoBa)
CXaBCXCEBHAXHAaMCHXBXBKCHAUCBXBXECHAHU
BHXMBCHABCAaBCHAaCKCAaXBKEXCBCHAMCAHUC
HXUCXBXEKBXHUBXCHUCHEHUHAUECHKXKHUKXEKE
XaKHXCKAaHUCBEKBXHAUCHXEKXHCCHAKCKBX
HCHAWUXAaEXKUCHAXEKEXEUCHAXKEKEKXBHUC
CHAMCBHKXBaNCHaAaXKeXCHaKCBeEeBEauUCHa
KXKEKHEHUCHBEXCHAUCKECHKHAaECHKXKBHX
AMCHACEXKBEHHXBEANCHKANKEBHBHKBXAaBE
KaXBCEHUUBHKXHNEHANKBHEAaKEHNBAaKCBEHUKCB
HKECHKCBXHUECBXKHKBCKBEBKHUECABUEXE
KeMBKaNCHAaCHaAaUCXaKBHHAKCXauMeHacCHaH
€EBXAaKXCHEHCHAUCKBHBKXBEKEBKBHAUCCH
ABCHAKXaCECHAUCECXKBAaNCHACABKXCHEH



BUKBCHAUCHCKXAaBHUXHBUXKXCXHBHCHBCAcC
HKCXBHUBHAQCBHCHBHACHXBXBUCHACUCKAaUB
KCHMHCHCCAaCHUXBKCBHCHACAUCHKBXHNKXHKC
CaAKAaCKXCBCKXCKXHAQUCHKABCBCCHAHUCCKX
UCHCUCHBHCXKBXCHBHAQKHCXAaUCBKCKHUCXC
BXBAaKCHCHANWNANCHAKCXKHUBXHHUKCHAUBCCH
CHAaNKBCXKXBCCKHCXHNACHAKCXKBXBXCcaAaccC
CKXCKHAUBKBKXCUKXHUCHAUKXAaKECEHAaUCHBK
NCHAUNCUKXAKCHUBAUCBKUXBAUBXCHUXBHUK
XBCEKKCHKECXAaUCXCHAUUCXCECXCKCHUCBHCK
AdBCHAXHUNAKBCHUBCAaNKBABUXHABXKCEBXXCK
CHAaBCCKBXCKCHAKXBCHXCBECXKAaCHBXHHCaA
KEBCXHBHUHXHBKAQUCCEHKXHNAHCEKACUBCHHUXAK
KHCHHCKHBHCXXAaUBCHHAHAUXHUXKBXaUuCK
NCHKCHKXaHNHAaBUHCHBCHKaAaNUNCXauUCCHABHAa
NCKAUBKXAaKHNHCHUBHUHCKXAaUXBKAaUCXBBCKBE€
HAaUNCHUXCKBKHCHAQUCHXHAQUCBEXBCKAaUCXHUB

2. Tlo oxoHuaHwM pabOTHI MOJCYMTANTE OOIIEee KOJIMYECTBO MPOCMOTPEHHBIX 3HAKOB (S),
KOJIMYECTBO BBIYEPKHYTHIX OYKB (M), 00I1iee KOITU4ecTBO OYKB, KOTOPOE HEOOXOIMMO OBIJIO BRIYEPKHYTH

B nipocMoTpeHHoM TekcTe (N) 1 kordecTBO omrubokK (n).

3. Beraucinure:
KO3(PHUITMEHT TOUHOCTH BBITIOJTHEHHS 3a0aHus (A):

A=MI/N;

K03 uimeHT yMcTBeHHOU poiyKTuBHOCTH (P):

P=AxS;

00beM 3puTenbHO# nHbopmanuu (Q, 6ur):

Q=0,5936xS,

rae 0,5936 — cpennuii 06beM nHGOpMAIUH, MPUXOAIITUNACS HA OJTUH 3HAK;
CKOPOCTb nepepaboTKu nHGOpMAaIuK, OUT/C:

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

rae 2,807 Outa — noTeps MHPOPMAIIIH, TPUXOIAIICHCS HA OJUH IPOMYIICHHBIN 3HAK;
T- BpeMs BBITIOJTHEHHS 33/1aHUA, C;

YCTOﬁQHBOCTB BHUMAaHHA:

YB=S/N.

4. I[aHHLIC PacCUCTOB 3aHCCUTC B Ta6n1/111y 2. OHpCI[C.HI/ITC CpCAHCTPYHUIIOBBIC 3HAYCHU .



Tabnuia 2. Pe3ynbTaThl HCCIe0BaHUS YMCTBEHHOH paboTOCIIOCOOHOCTH

JlaHHbIe A

P Q

CIIn YB

NunuBuyanbHbie

CpenHerpynmnossie

5. OpUEHTHPOBOYHO OIICHUTE YMCTBEHHYIO pa0OTOCIIOCOOHOCTH TI0 IAHHBIM Ta0JIUIIBI 3.

Tabnuua 3. Kpurepun onenku ymcrBenHoro tpyaa (Anumos H.H., 2005)

Ouerika KonmuectBo Tpyna - KauectBo Tpyna - qomyieHo
MPOCMOTPEHO 3HAKOB OIIMO0K
OtimaHO Bonee 1000 2 1 MeHee
Xoporio 900-1000 3-5
Y 10BIIETBOPUTEITHHO 800-900 6-10
HeynoBneTBopHuTEIbHO Menee 800 11 u Gonee

6. Ouennte ypoBeHb HHANBHIYAIbHOW pabOTOCIIOCOOHOCTH B CPAaBHEHUH CO CPEIHETPYIIIOBBIMH
Y OLICHOYHBIMHU JaHHBIMM.

3ananue sBiseTcsa NpodecCuoHaTbHO-OPUEHTHPOBAHHBIM.

Kontpoaupyemsie komnerenuuu: OK 02, OK 04, OK 07, T1K 2.2

Paznen 1. KieTka — ¢cIPYVKIVPHO-DVHKIMOHANLHASA ¢ IMHMIIA 2KHBOLQ

Tema 1.2. CTpykTypHO-(PYHKIIHOHATIbHASI OPTraHU3alHs KJIETOK
Pe3yabTaT 00y4yeHuss mo TeMme: Pa3inyarh CyIIECTBEHHBIC IPH3HAKH CTPOCHUS KIIETOK
OpPraHU3MOB Pa3HBIX IAPCTB )KUBOH MPHUPOIBL.

IIpakTuyeckoe 3ansitue Nel
BupycHble 1 0akTepuagbHbie 3a00/1eBanust. O0mMe NPUHIMIIBI MCII0JIb30BAHUSA
JIEKAPCTBEHHBbIX BemecTB. OCO0eHHOCTH MPUMEHEHNsI aHTHOUOTUKOB.

@®opMyJIMPOBKA 3aJjaHUsA: TOATOTOBHTE YCTHOE COOOIICHHWE C TIPE3CHTalue 00 OJHOM
BUPYCHOM WJIM OakTepuanbHOM 3abosieBaHWU M3 TepeuHs. PaboTa BeImosHSIETCS B mapax. B cTpykType
COOOIIEHUS 1 TTPE3EeHTAUK HE0OXO0MMO OTPA3UTh:

HazBanue 3a0oneBanust

[Ipu3Haku U cUMOTOMBI 3200JI€BaHUS
[Tytu nepenauu 3a60neBaHus
JImarHocTuka

Hcnonp3yemble 1€KapCTBEHHbIE BELIECTBA
OcoOEHHOCTH TPUMEHEHUST aHTHOMOTUKOB
Mepsl npoduIaKTUKH

Hctounuku naGOpMaIum

ONoGa~wONE

IIpumepHBIi epeYeHb BUPYCHBIX H 0aKTepHaJIbHBIX 3200/IeBAaHUI YeJI0BEKa

Bupvchpie undexkuun:
COVID-19,

TpHIIII,

OPBU,

BUPYCHBIE T'€NIaTUTHI,

BUUY,

MH()EKIIMOHHBI MOHOHYKIIE03,
repuec,


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

BETpsiHAs OCIIa,
KODBb,
KJICILIEBOM SHIIe(AIIUT.

BakrepuajpHpie HHEKINNT:
JIM3CHTEPHS,

caJbMOHEJILIE3,

TyOepKyJes,

xoJepa,

qyma,

culupckas s13Ba,

KOKJIIOIII,

CTOJIOHSIK.

Kontpoaupyembie komnerenmuu: OK 01, OK 02, OK 04

Tema 1.3. CTpyKTypHO-PYHKIIHOHATbHBIE (PAKTOPHI HACTEICTBEHHOCTH

PesyabTar o00yueHuss mo Teme: Pa3nmuarh CylmecTBEHHbIE TPHU3HAKH CTPOEHHUS KIETOK
OPraHu3MOB Pa3HBIX APCTB KUBOW MpUPObl. Onpenensath nociaeaoBarebHOCTh HykIeoTun0B IHK n
PHK.

IIpakTuyeckoe 3ansitue Ne2
Pemenne 3a1a4 Ha onpejesieHue NMOC/I€10BaTeIbHOCTH HYK/JI€0THA0B, AMUHOKHCJIOT B HOPMe U B
cJiyyae u3MeHeHHs Mocjaea0BaTeIbHOCTH HyKJIeoTu10B JTHK

Henb: HayuuThCcs pemiaTb TUIUYHBIE 3aJayd  Ha OMpENeleHHE  IOCIeI0BAaTEIbHOCTH
HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B ClIlydae U3MEHEHUs Nocie10BaTeIbHOCTH HykieoTa0B JIHK.

®opMyIHMPOBKA 3aJaHUS: PEUINTE 3a/1a4K Ha YCTAHOBJICHHE MIOCIEA0BATEIHbHOCTH HYKIEOTHIOB,
AMHHOKHKCIIOT B HOPME U B CITy4ae U3MEHEHHMS MOCIeI0oBaTeIbHOCTH HykIeoTu 0B JTHK.

3agada 1. Onna u3 nenouek JJHK umeer nocnenoatensnocts Hykiaeotus: AI'T ALLL 'AT ALT
HOI'A TTT ALI'. Kakyro mnocienoBaTelbHOCTh HYKJICOTHJO0B uUMeeT BTopas uenoudka JIHK Ttoi xe
MOJIEKYJIBI.

3anmaya 2. [TociaenoBaTelbHOCTh HYKJICOTHIOB B Ha4yaJie I'eHa, XpaHsAIEero HHGopMaIum o Oenke
uHcynuHe, HauumHaetrcsi Tak: AAA HALl UTI OTT I'TA TALl. Hanumwure nociienoBaTeabHOCTH
aAMUHOKHCIIOT, KOTOPOIl HAYMHAETCSI LIeTlb UHCYIIMHA.

3anaya 3. Yyactok Mozekyisl UPHK cocrout u3 nocnenoBarenbHocty HykieotuoB: 'Y -AI'Ll-
AT'Y-YI'V-LIAT'. U3 kakuxX aMUHOKUCIIOT Oy/IeT COCTOSITh OeNI0K, CUHTE3UPOBAHHbII Ha 3TOM MoJekye?
Omnpenenure nocinenoBarenbHOCTh HyK1eoTH10B B Lenu JJHK, ¢ koTopoii npousomia TpaHCKpUIILKSL.

3amauya 4. VYuacTok O€JIKOBOM MOJEKYIbl COCTOMT M3 CIEAyloled MociaeI0BaTeIbHOCTH
AMUHOKHCJIOT: METUOHMH - APTMHUH - JaHUH - MIMIUH. ONpenenuTe BO3MOKHYIO I10CIEI0BAaTEIBHOCTD
HyKJIEOTH10B B MoJiekyie JTHK.

3anaua 5. Kak u3MeHuTcs cTpykrypa 6enka, ecnu u3 koaupyromieit ero nenu JJHK: I'-A-A-T-I'-T-
A-T-II-T-A-T" ynanuts 4-ii HykneoTua?

3amaua 6. Onpenenute Tputuietsl (antukononbl) TPHK, yuacTByrommue B cuHTe3e Oenka, eciu
koaupytommii pparment JJHK cocrout u3 nykneotunos: I'-I'-T-A-I-I'-A-T-I'-T-1{-A-A-T'-A. Ckoabko
TPHK yuactByer B cunTte3e 6enka? Kakue aMMHOKUCIIOTHI 3aKo1upoBanbl B 3o JITHK?


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

Kpurtepuu onenuBaHus:

«5» - BCE OTBETHI BEPHBI;

«4» - momyIIeHa 0/THA OIINOKA;

«3» - MOMyIIeHBI 2 ONIHOKH;

«2» - nomnymieHsl 3 u 0oJee OMMOOK MM paboTa HEe BBITIOJIHEHA.

Kontpoaupyembie komnerennuu: OK 01, OK 02

P 2. Ctpoenvie ¥ (YHKIMY OPraHW3M

Tema 2.4. 3aK0HOMEPHOCTH HAC/IeOBAHUSA

Pesynbrar o00ydyeHussi mo Teme: OnuceiBaTb 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH WU
M3MEeHUMBOCTH. ONpeensaTh BEPOSATHOCTh BOSHUKHOBEHHS HACJIEICTBEHHBIX IPU3HAKOB MPU MOHO-, JH-,
MOJIMTUOPUIHOM U aHATTU3UPYIOLIEM CKPEIMBAHUU.

IIpakTnueckoe 3ansaTHe Ne3
Peumrenne 3a1a4 Ha onpe/iesieHHe BePOSITHOCTH BOSHHKHOBEHHUS HAC/IeICTBEHHBIX MPU3HAKOB MPH
MOHO-, TH-, NOJIUTHOPUIHOM U AHAJIM3UPYIOLIEM CKPEeIIMBAHUH, COCTABJIEHHE FreHOTHITHYECKHUX
CXeM CKpeIuBaHUs

Heab: HayduThCS peliaTh TUMHYHBIC 337a4d HA OIPECIICHHE BEPOSTHOCTH BO3HHKHOBEHUS
HAaCJIEACTBEHHBIX TPU3HAKOB TIPH MOHO-, TU-, TOJIUTUOPUIHOM U aHATH3UPYIONIEM CKPEIIHBAHUH.
@D opMyJIMPOBKA 32IaHUS: PEIINTE 33]]a4H, COCTABUB CXEMBbI CKPEIITUBAHMSI.

3amaya 1. Y yenoBeka aapOMHU3M M CHOCOOHOCTH MPEMMYIIIECTBEHHO BIIAJIETh JIEBOH PYKOM -
pelieccuBHbIE MPHU3HAKK, HaCJeqyroluecss He3aBUCUMO. KakoBbl T€HOTHIIBI POAUTENEH ¢ HOpMallbHOM
MMATMEHTAIUEH U BIIAJCIONTUX MMPABON PYKOM, €CIIM Y HUX POAMIICS PEOCHOK aIbOMHOC U JieBia?

3amaua 2. Y uyenoBeka MNPaBOPYKOCTh JOMUHHUPYET HaJl JIEBOPYKOCTHIO, KaperiazocTh HaJ
royryoorina3ocTsio. ['oy0oria3bpiii mpasIia )KEHUJICS Ha Kaperiaa3ou mpasiie. Y HUX POJMIOCH JBOE JETEH
- Kaperyasplid JIeBIIa W roJiyooriaseiii mpasma. OT BTOpOTO Opaka 3TOTO K€ MYXYHHBI C Kaperia3zon
MpaBIIONH POAMUIIOCH JEBATh Kaperyas3blX JeTei, okazaBmIuxcs mpabimaMu. OnpenenuTh TE€HOTUIIBI
MY>KYUHBI U 00€UX KEHIIHH.

3amaua 3. Y demoBeKa KOCOJANOCTh JAOMHHHPYET HAJ HOPMaJIbHBIM CTPOCHHEM CTOTBI, a
HOPMaJIbHBIA OOMEH YIJIEBOJOB - HaJl caXapHbIM quadeToM. JKeHImnHa, HMEIoNas HOPMaIbHOE CTPOCHHUE
CTOTIBI ¥ HOPMAJIbHBI OOMEH YIJICBOJOB, BBINLIA 3aMyXK 3a KOCOJIAIIOTO MYKYHMHY C HOPMAaJIbHBIM
obMeHoM yrieBosioB. OT sTOoro Opaka pOAMIOCH JABOE JETei, y OJHOTO W3 KOTOPBIX pPa3BUBAJIAChH
KOCOJIallOCTh, & y JPYroro - caxapHbiii auaber. MO>KHO JHM ONpEeAeNuTh T'€HOTHUIIBl POAUTENEH IO
benotumy ux nereit? Kakue emle reHOTUNB U GEHOTUIIBI IET€H BOZMOXKHBI B JaHHOM ceMbe?

3amaua 4. ¥V Ilern u Camu kapue ryiasza, a y ux cecTpbl Mamu - ronyOsie. Mama 3Tux nereit
romy0oriaszasi, XOTsl €e pOJUTeNId UMenu Kapue ria3a. Kakoit npusnak gomunupyer? Kakoit nBer rmas y
nanel? Hanummure reHoTUIIB BCeX MEePEUUCICHHBIX JTHUII.

Kpurtepun onenuBanus:

«5» - Bce OTBETHI BEPHBI;

«4» - momyIIeHa 0/IHa OIINOKa;

«3» - momyIieHsl 2 ONIHOKH;

«2» - nonymieHsl 3 1 6ojee OIMOOK MM paboTa He BBITIOJIHEHA.

KonTtpoaupyemsie komnerenunu: OK 02, OK 04



Tema 2.5. Cuermelmoe HacJIe10BaHUE IPU3HAKOB

Pe3yJ’IBTaT oﬁyqe}mﬂ nmo Teme: OnuCBIBaTh 3aKOHOMCPHOCTHU  HACJICACTBCHHOCTU U
U3MCHYMBOCTH. OHpGI[GHSITB BCPOATHOCTb BOSHUKHOBCHHA HACJICACTBCHHLIX IMMPHU3HAKOB IIPHU CLHCIINICHHOM
HacCJICJOBaHHH.

[MpakTHyeckoe 3ansaTHe Ned
Pemrenue 3aga4 Ha onpeiesieHue BEPOTHOCTH BO3SHMKHOBEHHMS HACJIEACTBEHHbIX IPHU3HAKOB
MPH CUENJIECHHOM HACJIeJ0BAHNH, COCTABJIEHHE TeHOTUIINYECKUX CXeM CKpellluBaHU S

eab: HayuyuThCs pelIaTh TUIHYHBIE 3aJa4d HA ONPEACIICHUE BEPOSTHOCTH BO3HUKHOBEHUS
HACJIE/ICTBEHHBIX IPU3HAKOB MPH CLEIJIEHHOM HACJIEIOBaHUU.
DopMyJMPOBKA 3aIaHUSA: PEIINTE 3a/1a41, COCTABUB CXEMbI CKPEIIUBAHUA.

3anava 1. 'ensl A u B cuenuiensl, cuna cuenienus paBasercs 20 Mmopranuiam. Kakue rameTsl v B
KaKOM COOTHOILIEHUU OyyT BO3HUKATh B X0OJI€ ME€03a y IUTETEPO3UTOTHOTO OpraHuzma’?

3anava 2. 'eMouans ¥ 1anbTOHU3M HACJIENYIOTCSl KaK PEIleCCUBHbIE MPU3HAKHU, CIETVIEHHBIE C
X-xpomocomoii. Pacctosinue Mmex iy renamu 9,8 MOpraHu/ibl.

a) JleBymika, OoTeI[ KOTOPOHl CTpagaeT OJHOBPEMEHHO reModuiveld W JaIbTOHHM3MOM, a MaTh
3/10pOBa U MPOUCXOAUT U3 OJAronoaydHOU MO 3TUM 3a00JI€BaHUSIM CEMbH, BHIXOJUT 3aMYXK 3a 3JI0pPOBOTO
MykuuHy. Onpenennure BeposSTHbIE T€HOTUIIBI U (PEHOTHUIIBI €T OT 3TOro Opaka.

0) ’KeHmuHa, MaTh KOTOPOH CTpajaia JalbTOHU3MOM, a OTel reMo(duineil, BCTynaer B Opak c
MY)XYMHOM, cTpagarommM oboumu 3aboneBanusiMu. Omnpenenutre QeHotunsl aerei. Omnpenenute
BEPOSITHOCTH POKJICHUS JIeTeH B 3TOM ceMbe OJHOBPEMEHHO C 000eMU aHOMAJIHSIMHU.

3amaua 3. Karapakrta ¥ NOMUAAKTHINS OOYCIOBJIEHBI JOMHUHAHTHBIMH ayTOCOMHBIMH TECHO
CIIETVIEHHBIMH T€HaMH (T.€. KPOCCHUHIOBep He oOHapyxuBaercs). JKeHIuHa yHacieqoBalla KaTapakTy OT
MaTepH, a MOJUAAKTUINIO OT OoTHa. Ee MyX HOpMajeH B OTHOIIEHHU OOOMX MPU3HAKOB. UTO MOMKHO
OKUJATh OT UX JIeTeH: OJTHOBPEMEHHOTO MOSBICHUS KaTapaKThl U MOJUAAKTHINU, OTCYTCTBUS 000UX 3TUX
MIPU3HAKOB WJIM HAIUYUS TOJIBKO OJHON aHOMAJIMH - KaTapaKThl WU TMOJUAAKTUINN?

3amaua 4. ['eH 1BeTHOM CJlEMOTHl M I'€H HOYHOM CIENOTHI HACIEAYIOTCS KaK pPEeLeCCHBHBIC
cleruieHHble ¢ X-XpomMocoMmol. PaccrtosiHue Mexay STumMu reHamu cocTaBisier 50  Mopranu.
Omnpenenure BEpOSTHOCTh POXKICHHS JETe OJHOBPEMEHHO ¢ OOEMMH aHOMAJIHUSIMH B CEMbE, Tie KeHa
HMEET HOPMAaJIbHOE 3pEHHUE, HO €€ MaTh CTpajiajia HOYHOM CJIENOTOM, a OTell - IBETHOM cienoToi. Myx ee
HOpPMaJIeH MO 3TUM MPU3HAKAM.

Kontpoaupyembie komnerenuuu: OK 01, OK 02

Kpurepun oueHuBanmsi:

«5» - Bce OTBETHI BEPHBI;

«4» - momyIIeHa 0/IHa OIINOKa;

«3» - momyIIeHsbl 2 ONIHOKH;

«2» - nonymieHsl 3 1 6osee ouMOOK MM paboTa He BHIIOJIHEHA.

Tema 2.6. 3aK0HOMEpPHOCTH H3MEHYHBOCTH
PesyabraT o00ydyeHust mno Teme: OmNuUChIBaTh 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH U
M3MeHYMBOCTU. OnpenensTh TUI MyTallK [IPU Niepeiaue HacleACTBEHHBIX TPU3HAKOB.

IIpakTnuyeckoe 3ansTue NeS
Peumenne 3a1a4 Ha onpeeeHue THIIA MYTAllMU NIPU NepeJayde HACTeICTBEHHBIX IPU3HAKOB,
COCTaBJIeHUE TeHOTUNMYECKUX CXeM CKpelMBaHMSA



He.]'lb: HAay4YUTbBCA pCIIAaTb TUIIMYHBIC 3aJla4d Ha ONPCACIICHUC THUIIA MYTAllUU IIPpU MEpCAaqc
HAaCJICACTBCHHBIX ITPHU3HAKOB.
(I)OpMyJII/IPOBKa 3aJaHudA: PCIIUTC 3a/la4i, COCTAaBUB CXCMbI CKPCIIIUBAHHA.

3amaua 1. B pe3ynbrare Myraiuu Ha ydacTke reHa, cojepsxkameM 6 tpuruieros: ['TL-TTT-LIALL-
ALT-AIT-IIAA, mpou301LIO 3aMEIIeHHE B TPEThEM TPUILIETE: BMECTO aJCHUHA OOHAPYXEH ITUTO3MH.
Hanumure coctaB aMMHOKUCIIOT B IOJIUIENTHIE IO MYTALIMKU U MOCIIE HEE.

3amaga 2. Y OONBHBIX CEPHOBHIHOKICTOYHONW aHEMHEH B MOJICKYJIE TEMOIJIOOMHA BaUH
3aMeInIaeT riayraMuHoByro kucioty. Yem otnuuaercs JJHK genoBeka, 6071HOTO CEprOBHAHOKIECTOYHOM
anemueii, ot JIHK 3m0poBoro uenoBeka?

3amaua 3. B ayutene aukoro Tuma (MCXOHBIN T'eH) MPOU30IILIA CIIEAYIONIast MyTaIHsL:

Annens qukoro tara LIII-I'T T-ALL{-ITIIL]

Myrantasiii amiens HAL-I'TT-ALL-LIITLT

Omnpenenure Bua myranuu. CpaBHHTE (hparMeHTHI OEITKOBON MOJIEKYJIBI, KOAUPYEMOU HUCXOIHBIM
Y MyTaHTHBIM TeHamu. Kakne GpeHoTurnmyeckne n3MeHEeHUsI MOTYT MTOCIIEIOBATh 32 ATUM COOBITHEM ?

3anava 4. Kakue u3MeHeHuUs: MpOU30UIYT B CTPOEHUHU Oelika, eciau BO (parMeHTe MOJIEKYJIbl M-
PHK, unmeromem cocrap ATA-TTHA-YIY-LIYA, npousoiaer 3aMeHa HYKJIEOTHIA B TOJOKEHHH 3 Ha
IryaHUH, a B mojoxeHuu 7-Ha aaeHuH? Iloctpoiite cooTBeTcTBYyIOmME Kakaomy BapuanTy u-PHK
(bparMeHT NOJUIENTH/Ia U YIaCTOK MyTaHTHOTO I'eHa.

3amaua 5. Axonpaporaszusi (KapJauKOBOCTh) OOYCJIOBJICHA JOMHHAHTHBIM T€HOM. Y CEMH U3
BOCBMHU POXKJIEHHBIX KapJIMKOB POIUTENN ObLIM HOpMalbHbIMH. OOBSICHUTE, MOYEMY Yy HUX POJMIHCH
netu-kapiuku? Kakoit 1o Bua myranuu? Kakumu MoryTt ObITh JIeTH B Opake Kapiuka ¥ HOPMaJbHOMN
YKEHILIUHBI?

3amaya 6. Y My)X4MHBI OJMH TJ1a3 Kapuid, a Ipyrou — royryooi (mogo0HOE sIBICHUE HAOTIOIAeTCS Y
Jalku 1 coOaku aysickeH Manamyrt). [lompoOyiiTe 0OBSICHUTH, KaK 3TO MOTJIO mpou3onTn? Kakoil Tum
M3MEHYHMBOCTH HAOIIOIAETCS B IPUBEICHHBIX TpUMeEpax?

Kountposnpyembie komnerenuuu: OK 01, OK 02, OK 04

Kpurepun oueHuBanmusi:

«5» - BCe OTBETHI BEPHBI;

«4» - momyIIeHa 0/IHa OIINOKa;

«3» - momymieHsl 2 ONIHOKH;

«2» - nomymieHsl 3 U 6osee omMUOOK UM PadoTa HE BBHITIOJIHEHA.

Paznen 4, Dxonorus

Tema 4.2. llonyasiuusi, co001IeCTBA, IKOCHCTEMBbI
Pe3yabTaT 00yyeHus no teme: ONUCHIBATH CBSI3b MEXK]y OPTAaHU3MOM M CPENIOil ero OOUTaHHUS.
YcTaHaBIUBaTh CBSA3b CTPYKTYPHI M CBOMCTB DKOCHCTEM.

IIpakT4eckoe 3ansaTue Neb
Pemenne npakTHKoO-0OpMEeHTHPOBAHHBIX PACYETHBIX 3a/laHUH 110 MIEPEHOCY BeleCTBA U JHEPIUH B
JKOCHCTEMAX € COCTaBJICHHEM TPO(PHUYECKHUX Leneil 1 nupamMu 0MoMacchl M JHEPTHH

Heab: HayduThCcs pelIaTh MPaKTUKO-OPUEHTUPOBAHHBIE PACUETHBIC 3aJaHUS MO MEPEHOCY
BEILIECTBA U SHEPTUH B IKOCUCTEMAX.

dopmyIMpoBKa 3a1aHus: Pacyer cpoka rcuepnaHus IPUPOTHBIX PECYPCOB.

®adysa: PazpuTre 4enoBedeckoro oOIecTBa HEBO3MOKHO 0€3 B3aUMOIEHCTBUS ¢ pupo10id. Jlo



HEKOTOPOI0 BPEMEHHM OTPHULATEIbHBIE IOCIEACTBUS XO3SIMCTBEHHONM W HMHOW JACATEIBHOCTH 4YEJIOBEKA
KOMIIEHCHPOBAJIM CIIOCOOHOCTBIO IPUPOJIHBIX CHCTEM K camMoBoccTaHoBieHHI0. Ho k cepenune
JBAJLIATOrO CTOJECTHS CUTyalus WM3MEHMIIACH: OKpYXKarolias NPUPOJHAs Cpela YK€ He B COCTOSHHMHU
KOMIICHCUPOBATh IIOJIHOCTBIO IOCIEACTBUSA BO3IACUCTBUSA POCTa YMCICHHOCTU JIIOJEH M PACIIUPEHUS
IIPOM3BOJICTBA. 3arpsi3HEHbl BOJA, BO3/yX, PACTEHHUS, BBINAAAIOT KUCIOTHBIE IO, 3PO3HsI BBIBOJUT
IIOYBBI U CEJIbCKOXO035CTBEHHOIO 000POTa, MOJISPHBIE JIbJIbl TAIOT U3-3a MOTEIJICHUS KJIUMaTa, NCYE3at0T
MHOTHE BHJIbl XUBOTHBIX M DPACTEHUH, HacelleHuEe NpUOOpeTaeT XpOHUYECKHE 3a00JieBaHUs, PacTET
cmepTtHOCTh. CyllecTByrolas ceiuac MHTEHCHUBHOCTb AHTPOIOTEHHOTO BO3JEHCTBUSA BEAET HAILy
IJJAHETY K UCTOLICHUIO U JeTpajaliiy.

3aganme: OLeHUTE CPOK HCUEpPIaHMs MPUPOJHOTO pPECypca, €Cld U3BECTEH YpPOBEHb JOOBIUM
pecypca B TEKyLIEM oy, a IOTpeOJIEHUE PEeCypcoB B IOCIEAYIOIIME IOkl OyAET BO3pacTaTh C 3aJaHHON
CKOPOCTBIO MPUPOCTA €XKErogHOoro norpediaenus. Kakoi npupoaHbiil pecypc UMeeT caMblil JOJITUH CPOK
MCYEpIAaeMOCTH U KaKOW — HAaUMEHBIINNA?

Taoauua 1 - Ucxoaubie TaHHBIE

Pecype Sanas pecypa Q.| Jlourapecypea Hﬁﬁ/i}p
KamMmeHHBIH yroib 6800 3,9 2
[Tpuponnsrii ras 280 1,7 15
Hedts 250 3,5 2
Keneso 12000 0,79 2,5
docdop 40 0,023 1,8
Menp 0,60 0,008 1,7
[k 0,24 0,006 1,3
CauHen 0,15 0,004 2,2
AnroMuHAN 12 0,016 1,6
VYpau 300 0,2 2

[[J'IH pacdycTa BOCIIOJIb30BATbCA (1)0pMyTIOI71 CYMMBI WICHOB psaa FCOMeTqueCKOﬁ IMpOorpeCCum:

t
(1+25) -1).
— |I \ _Eﬂ } q , (1)
rae Q —3amac pecypcos, )
g — rogoBas j100bIua pecypca,
TP — npupocT noTpediaeHus pecypea,

t — umcio mer.

JlorapugmupoBanue BblpakeHus s Q maer criepyromyro (opMyily I pacyera Cpoka

VMCYEPTIAHUS Pecypea:
()44

¢ = _a100 @)
(1 +—‘DID )

Kountpoanpyemsie komnerenuuu: OK 01, OK 02, OK 07



Tema 4.4. Bausinue aHTPONOreHHbIX (PaKTOPOB Ha Ouochepy

PesyabTaTr 00ydyenuss mo teme: OnNuCHIBaTh INIOOAIbHBIE M PETHOHAIBHBIE SKOJOTUYECKHE
npoOieMbl B TyTH uX MUHUMH3auu. [Ipennarate cocoObl NEHCTBUS MO 0€30MaCHOMY MOBEICHUIO U
CHIKEHHUIO BJIMSIHUSI 4YEJIOBEKAa Ha TMPHUPOAHYIO cpeay. BwiOupaTte Mepbl jii  COXpaHEHUS
Ooropa3zHooOpaswusl.

IIpakTHyeckoe 3ansaTHE N7
OTtxoabl Npou3BoOACTBA

Hean: m3yunts OenepanbHblii KIACCU(PUKAITMOHHBIM KATAJIOT OTXOJI0OB, HAYYUTHCS OIPEACIAThH
KOJ OTXOJla, €r0 MEepapXHyeCKyl0 MO3UIIMIO0, KJIacC OMACHOCTH, arperatHoe COCTOSHUE W (DU3UYECKYIO

popmy.

Xoa padoThI:
Teopemuueckasn uwacmo

®denepanbHbIi KIACCU(DUKAITMOHHBIM KATaJIOT OTXOJIOB - ATO CIHMCOK OTXOJIOB, COJEp KAIlHil B
cebe KIACCU(PUITMPOBAHHYI0 W CTPYKTYPUPOBAHHYIO HWH(MOPMAIMIO 10 BUJIAM HAWNMCHOBAaHUS U
OTIpeJIeNIeHUsT KJlacca OMAcHOCTH JUIsl JTFOOOTO BHJa Mycopa. [IpoW3BOJICTBEHHBIC H TIOTPEOUTEIBCKHE
OTXOJIBI - 3TO CEPhE3HAs IKOJIOTHUUECKast Tpodema Jijist oO1ecTsa.

OTX0/BI - BENIECTBA PA3HOTO MPOUCXOKICHHSI, 00pa30BaBIINECS B PE3yIbTaTe MPOU3BOJICTBA WIIH
JIPYroi IEeATEIbHOCTH YeJIOBEKa:

- TOBApPBI WJIN U3JCITHs, YTPATUBIITNE CBOU CBOWCTBA;

- IPUIIC/IIINE B HETOHOE COCTOSIHUC;

- YIIaKOBOYHBIE MaTE€PHUAIIBI.

Jlnst obecrieuenust 6€30TaCHOCTH OKPY)KArOIIeH cpeibl HE0OX0IMMO BECTH OPTraHW30BaHHBINA y4eT
BCEX OCTATKOB JIEATEIHLHOCTH KaK YeJI0BEKa, Tak U mpou3BoacTBa. C 3ToH 11eibio 0su1 pazpadoran GKKO,
KOTOPBIM periaMeHTupyeT padoTy MpeAnpusiTUil B 00JacTH CHUCAHHS MaTepuasoB, YTPAaTUBIIUX CBOIO
(GYHKIIMOHATBHOCTD, MPHUILEIIINX B HEPUTOAHOCTb, TpeOyomuX 3aMeHbl. OHAKO OCHOBHAs LIEb €ro
co3faHus - oOecreueHrne O€30MacHOCTU YTHIIM3AlMM OTXOJIOB, UX IEPEBO30K; CO3/aHUE YCIOBUU HE
HapYIIAIOIIKUX 3KOJOTUYECKUX MPUHIUIIOB COXPAHEHUS YUCTOTHI IPUPOIBI.

B xnmaccudukanun otobpaxkaercs:

- IPOUCXOXKJICHHUE OTXO/0B, BCETO ISITh BUAOB (PKUBOTHOTO, PACTUTEIHHOTO, MUHEPAJILHOTO,
XMUMHYECKOTO, KOMMYHAJIbHO-OBITOBOTO);

- arperaTHoe COCTOSIHHME BEILECTBa, a Takke ¢usndeckas Gopma (O6JI0KH, CTPYKKa, TOIUIMBHbBIC
KHUJIKOCTH);

- 00pa3oBaHue CHIPhs, XUMHUUECKUN COCTAB, TEXHOJIOTHH MOTYyUCHHUS;

- ocienHue nudpsl 0003HAYAIOT HIKOJIOTUYECKYIO OMACHOCTb.

DenepanbHbIil KJIaccuPUKAIIMOHHBIN KaTaloT 0TX0J0B yTBepkaeH [Ipukaszom Pocrpupoananzopa
0T 22.05.2017 Ne 242 (pen. ot 16.05.2022).

Kon kaxmoro Buga oTxo10B MeeT 11-3HauHyro CTpYKTYpY.

[TepBBie BoceMb 3HAKOB KOJa HCIOIB3YIOTCA JJIsi KOJAUPOBAHUS MTPOUCXOXKACHUS BUAA OTXOJIOB U
UX COCTaBa.

JleBsATBI W AECATHIN 3HAKU KOJA WCIOJIB3YIOTCS ISl KOAMPOBAHUS arperaTHOTO COCTOSHUS U
¢uznueckoit popmel Busa otxo10B (IIpunoxenue).

OauHHAIUATHIA 3HAK KOJa - IS KOJUPOBAHUS Kiacca OMACHOCTH BHJIa OTXOJOB B 3aBUCUMOCTH
OT CTENEHN HETaTUBHOTO BO3JICHCTBHSI Ha OKPYKAIOIIYIO CPELLy.

B 11-m 3Hake kona mudpa 0 ucnonszyercs 1ist 0;10KOB, TUIIOB, MOATUIIOB, TPYIIN U MTOATPYIIM; JUIs
BHUJIOB OTXOJIOB 3Hauamias mudpa odo3nauaer: 1 - | xmacc omacnocty; 2 - |l kmacc omacHoctH; 3 —
Il xnacc onacuoctu; 4 - 1V kitacc omacHocTy; 5 - V Kjacc OIaCHOCTH.

DdenepalbHbII KIACCH(PUKAIMOHHBINA KaTajJor OTXOJ0B, UMEET IATh YpOBHEH Kiaccuduxammm,
PaCTOJIOKEHHBIX TI0 UEPAPXUIECKOMY MIPUHITUIY: OJIOKU, THIIBI, IIOATHIIBI, TPYIIIbI, TOATPYIIIIHL.

Breiciim  ypoBHeM  kimaccuuKanMM - SBISIOTCS  OMOKH, C(HOPMUPOBAHHBIE 10 MPHU3HAKY
MIPOUCXOXKACHUS 0TXO0/I0B, OHU 0003HAYEHBI CIIEAYIONUMU ITUPPAMHU:



10000000000 brox 1. OTX0/p! CeNbCKOTO, JIECHOTO XO35HCTBA, ppIOOBOACTBA U PHIOOJIOBCTBA.

20000000000 Bbrox 2. OTx0ap1 J0OBIUY MOJIE3HBIX HCKOTIAEMBIX.
30000000000 brnok 3. Otxo61 06pabaTHIBAIOIIMX TPOU3BOJICTB.
4 00 00000000 brox 4. Otxoapl mOTpeONeHHsST TPOU3BOJACTBEHHBIE W HENPOHU3BOJCTBEHHBIE;

MaTepHalbl, U3JCIHs, YTPAaTUBIINE NOTPEOUTEIHCKAE CBOMCTBA, HE BOIICALINE B
omoxn1-3,6-09.
60000000000 Bbroxk 6. OTx0161 0OECTIeYeHNs IEKTPOIHEPTHEH, TA30M H TTAPOM.
70000000000 biok 7. OTX01pI IpY BOJIOCHA0KCHHUH, BOJIOOTBEICHHUH, JCATEIHHOCTH MO COOPY,
00paboTKe, yTHiIn3aIuu, 00e3BpeKUBAHIIO, PA3MEIIEHUIO OTXOI0B.
80000000000 Bbrox 8. OTX0/1bI CTPOUTENHCTBA U PEMOHTA.
90000000000 brox 9. OTX0BI 1IpH BBHITIOJHEHNUHU TIPOYUX BHJIOB JESITEIHHOCTH, HE BOILIE/AIINE B
omoxn1-3,6—8.

[IponymienHbsie nUdpbl OcTaBiIeHb! A 0003HAUEHUS PE3EPBHBIX OJIOKOB B MPHUHATON CHUCTEME
KOJUPOBAHUA.

B OCHOBY BBIJCJIICHHUA Pa3IMYHBIX THUIIOB BHYTPH OJIOKOB IIOJIOYKEHEI Pa3JIMYHBIC TIPHU3HAKH:
MMPOUCXOKIACHUC NCXOAHOT'O ChIPbsA, NPOU3BOJACTBCHHAA (TCXHOJ’IOFH'—ICCK&H) MPUHAIICKHOCTD HO3I/IHHI>'I,
XHUMHYECKUAN COCTaB M XMMHUYECKHE CBOMCTBA, arperaTHOE COCTOSTHUE U JPYrUe CBOMCTBA.

Hepapxuueckuii mepexo/1 OT THIIOB K MOATPYIIIAM COOTBETCTBYET Iepexoay OT Ooiiee oOmero K
0oJiee KOHKpETHOMY U 00J1ee Mo IpoOHOMY OTTMCAHUIO XapaKTEPUCTUK M CBOMCTB JJAHHOTO OTXO/Ia.

[MpuHATHIC TpaBUiIa MO3BOJIMIN BBECTH CHCTEMY ITU(PPOBOTO KOJUPOBAHHS OTXOJOB C IIEIHIO
dbopmanm3anmyu ux oOo3HaueHUW U ynobOcTBa cOopa, 00paboTku W mepeaaun WHGOPMAIUK O JHOOBIX
BHJIaX OTXOJIOB.

B Ttakoit cucreme 650k 0003Ha4aeTcs KOJAOM C OJHOW TEpBOM 3Hawamied nudpoit (Hampumep,
1 00 000 00 00 0), Tum, cootBercTBEeHHO, ¢ aByMs (Hampumep, 1 10 000 00 00 0), moaTum - ¢ Tpems
(marmpumep, 1 11 000 00 00 0), rpymma — ¢ getbipbMs (Hampumep, 1 11 100 00 00 0), moarpymma — ¢
maThio (Hampumep, 1 11 110 00 00 0).

Ilpakmuueckas yacmo
1. OnpenenuTh CBOM BapuaHT 3aJaHus, UCTIOIL3Ys Tabmuiy 1.
Tab6numa 1 - Ne BapraHTa, COTJIaCHO HOMEpa 00yJaroIIerocs B CIUCKE 10 KypHaITy.
Ne Bapuanra Howmep cTyzneHTa B CIIECKE 10 KypHAITY
1 1,11,21
2,12, 22
3,13, 23

8, 18, 28
9,19, 29
10, 20, 30
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2. Haiitu B cetn nTepHet DenepanbHblil KilaccupUKaMOHHbIN kaTanor otxo10B (PKKO).

3. 3anonHUTh TabaMily 2 B COOTBETCTBHM C BapHMAHTOM 3adaHus (OJIOK, TUI, MOJTHII, TPYIIIA,
MOATpYINa U BUJ OTX0/1A).

4. Onpenenuts no koxy ®KKO u koaupukaTopy arperaTHOro cocTosiHus U pu3ndeckoi popmbl
(ITpmtoxkeHue) Kiacc ONMacCHOCTH OTX0/Ia; arperaTHOe COCTOSTHUE U (PU3HUECKYIO hopMy.

Tab6numna 2
Kox ®KKO HaumenoBanue
biok
Tun
IHoatun

I'pymnma




IToarpynmna
Bun otxona

Knacc onacHocru:
ArperatHoe cocTosiHUE U Pu3ndeckas Gpopma:

Hanpumep:
Cmeb.au KyKypy3bl
Koo ®KKO Haumenosanue
10000000000 | OTXO/bI CEJIFCKOI'O, JIECHOIO XO3AHCTBA, PbIEOBOJICTBA u

PbIEOJIOBCTBA

11000000000 | OTXO/HbI CEJIbCKOI'O XO35UCTBA

11100000000 | Omxoowt pacmenuesoocmea (6xkniouas OessmMenIbHOCMb NO  HOO20MOBKe
npooyKyuu K cobimy)

11110000000 | Omxoow: npu svipawusaruu 3epHOBbIX U 3ePHOO0O0BLIX KVIbIYD

11111000000 | Omxoows: npu yoopxe yposicas 3epHO8bIX U 3ePHOO0O0BbIX KYIbMyp
11111004235 | Cmebnu xyxypy3vl

Knacc onacnocmu: V
Aepecammnoe cocmosnue u uzuueckas popma: 8010KHO.

BapuanT 1
1. 3epHOOTXObI FPEUUXH.

2. lllmambl OypoBBI€ TIpU OYpEHHH, CBSI3AHHOM C JTIOOBIYEH MPECHBIX U COJIOHOBATHIX IMOA3EMHBIX
BO/I.
3. lllemyxa opexos.
4. MoposkeHoe, yTpaTHBIIIee MOTPEOUTEIILCKHUE CBOMCTRA.
5. OTX0/1bI IPY OYUCTKE KOTIIOB OT HAKUITH.
6. 30712 OT CXKUTaHMSI TIBUTH XJIOMTKOBOM, OTXOJIOB OyMaru, KapToHa, IPEBECHUHBI.
7. OTXO0IbI TPYHTA MPH POBEICHUH OTKPBITHIX 36MJISTHBIX Pa0OT MPAKTHYECKH HEOTIACHBIE.
8. ®UIbTPBI OYMCTKU Maclia, NEPEKaYBaeMOr0 HACOCHBIM 000PYI0BaHUEM.
Bapuanrt 2
. CyOcTpaThl MHHEpaJIOBATHBIC JIJISI TETIMYHOTO PACTEHUEBOICTBA OTPaOOTaHHBIE.
. OTX0BI (XBOCTHI) (hJIOTALMH PYJ CEPEOPSIHBIX U 30JI0TOCOACPIKAIITUX.
. KocTtouku moiosie.
. [IuiieBbIe KOHIIEHTPATHI, YTPATUBIINE IOTPEOUTEIHCKHE CBOMCTBA.
. OTXO/IbI YHCTKH TEXHUYECKUX KaHAIOB KOTEIbHBIX MTOMEIICHHH.
. [lecok kBap1ieBbIii PUIBTPOB OUUCTKH BOJIBI TUIABATEIILHBIX OacCEHHOB OTPaOOTaHHBIN.
. JIoM KUPIIUYHOM KIAJIKA OT CHOCA U pa300pKH 31aHU.
. Konzencar BoJHO-MaCIISIHBII KOMIIPECCOPHBIX YCTAHOBOK.
Bapuant 3
. HaBo3 kpymHOTO poraToro ckoTa CBEXHH.
. Ocazok 0TCTOS BOABI THAPOYOOPKH 000PYAOBAHUS arJIOMEpaIiH )KeJE3HbIX PY/I.
. 2KMBIX TOpUHYHBIH.
. Opnesina U3 HaTypajIbHBIX BOJOKOH, YTPATUBIINE MOTPEOUTEIHCKUE CBONCTRA.
. 30JI01IITaKH TIPU MTPOU3BOICTBE TEHEPATOPHOTO T'a3a U3 YrieH.
. OUIBTPBI HA OCHOBE CTEKJIOBOJIOKHA, OTPa0OTaHHBIE TIPU BOIOTIOATOTOBKE.
. OTXOJIbI CTPOUTENHHOTO MIEOHS He3arPsS3HEHHEIE.
. OTX0BI METAHOIA TIPH €0 XPaHEHUH.
Bapuant 4
1. OTX0/AbI MOACTUIIKY U3 APEBECHBIX OMIIOK IIPU COACPKAHUH CBUHEH.
2. OTX0/1bI OUYMCTKU MPUPOTHOTO Ta3a OT MEXaHUUYECKUX TPUMECEH.
3. [NaxTa mpu cenapaiuu CIUBOK.
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4. Croeuoaexia U3 IIEPCTSIHBIX TKAaHEW, yTpaTUBIIAs MOTPEOMTENBCKUE  CBOICTBA,
He3arpsi3HEHHasl.
5. Konzencar ¢puibTpoB OUMCTKH ra3000pa3HOTO TOIUINBA.
6. OcaZoK OYMCTHBIX COOPYKEHUH JT0KICBOH (JTMBHEBOW) KaHAIH3AIIMA MaJIOOTIaCHBIN.
7. OTX0/BI IIEMEHTA B KYCKOBOH (hopMme.
8. Otxonp! rpadura npu peMoHTE rpadguTOBOTO 000pYAOBAHUS.
Bapuant 5
1. ITomeT KypuHBIi CBEKUI.
2. Konpnencar ra3oBbiii HehTSHOTO (TTOTYTHOTO) ra3a.
3. Mono4Hast mpoAyKIIHs HEKOHIUITHOHHASL.
4. Cnenoiexx/1a U3 MOJIMIIPONUIICHOBOTO BOJIOKHA, 3arpsA3HEHHas! (peHoIoM.
5. OTX0/1bI 3a4MCTKU MACIOMPUEMHBIX YCTPOUCTB MACIOHANOIHEHHOTO 31EKTPOOOOpYI0BaHUS.
6. Mycop ¢ 3alMTHBIX pPEIIETOK XO3SIMCTBCHHO-OBITOBOM W CMEIIAHHOW KaHAJIW3alluu
MPAKTUYECKU HEOIACHBIM.
7. Jlom >xene300eTOHHBIX U3JENINN, OTXObI XKeNe300€TOHA B KYCKOBOM (hopMme.
8. JIoM KHCITOTOYITOPHOTO KHpIIHYA.
Bapuant 6
1. XKuzkue oTxo/1bl CMbIBa HEYHCTOT IIPU YOOPKE BOJILEPOB.
2. [Te1I1h TA300YMCTKY KAMEHHOYTOJTBHAS.
3. OTX0/1BI IPOOJICHKHU U CEUYKH OBCSHOM.
4. Otxo/bl (haHepsl U U3AETUI U3 Hee He3arpsi3HEHHbIE.
5. JIMATUIIEHTIIUKOITb, OTPAaOOTAaHHBIN MTPU OCYIIIKE TPUPOTHOTO Ta3a.
6. 1 cTaOuinm3upoBaHHBIN OHOJIOTHYECKAX OYMCTHBIX COOPYKECHHUH XO3SHCTBEHHO-OBITOBBIX H
CMEIIAHHBIX CTOYHBIX BOJI.
7. O6pe3b u JJOM THIICOKAPTOHHBIX JIUCTOB.
8. Jlom (byTepoBOK 1eueit 1 meuHoro 000pyI0BaHMS IPOU3BOACTBA KOKCA.
Bapuanr 7
. l'epOunn cumasu, 3anpenieHHbIA K UCI0JIb30BaHUIO.
[IInam yroJibHbINA OT MEXAaHUYECKOW OYMCTKH MIAXTHBIX BOJ MaJIOOIACHBIN.
. OOpe3ku 1 0OPHIBKY IIEITKOBBIX TKaHEH.
. JIJoMm 1 0TX0/1bI 0JI0Ba HECOPTUPOBAHHEIE.
Caxa npu CKUraHUM MasyTa.
. I n30bITOYHBIN OMOJIOTUYECKUX OUYUCTHBIX COOPYKEHUH HedTecoaepKalluX CTOUYHBIX BO/I.
. OTX0/bI IITYKAaTYPKH 3aTBEPAEBILIEH MaIOOIACHBIE.
. JIoMm QyTepoBKH MUKCEPOB aJIFOMHUHHEBOTO IPOU3BOJICTBA.
Bapuant 8
. OTxX08I cHunocCa.
. CYrmMHUCTBIE BCKPBILIHBIE IOPOIbI TPAKTHUECKH HEOTIACHBIE.
. bpak xeBaTenbHOI pE3UHKU B MPOU3BOJICTBE KEBATEIHHON PE3UHKH.
. OTX0pI Ta3e€T.
. OTX0/1bI IPU OYUCTKE KOTJIOB OT HAKHUIIH.
. Mycop u cMeT yJIn4YHBIN.
. OTxo61 pyOepoua.
. JIJoM 0OMYpOBKH MTapOBBIX KOTIIOB.
Bapuant 9
. OTX0AbI KOPUEBAHMS ITHEW.
. Ilecuanblie BCKpBIIIHBIE TOPOIbI TPAKTUYECKHU HEOTIACHBIE.
. [Tpu1b vaiinas.
. Boil cTeKNISIHHBIN PTYTHBIX JIAMI U TEPMOMETPOB C OCTATKaMU PTYTH.
. 3ona ot cxxuranus Topda.
. PacTuTenbHbie OTXO0/IbI IPU YXO/JI€ 33 TA30HAMH, LIBETHUKAMU.
. OTX0/1blI INHOJIEYMA HE3arPsI3HEHHBIE.
. OTX0/1bI 32aYMCTKU 1 MPOMBIBKH T'a30TIEPEKAUNBAIOIIHUX arPEraToB.
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BapwuanT 10
. OTXO0/BI CeTel M CeTENOIMMBOYHOTO MaTepHalia U3 MOJMAMUIHOTO BOJIOKHA.

. CkasibHbIE BCKPBILIHBIE IOPO/IbI B CMECH ITPAKTUYECKH HEOIIACHBIE.

. BeokumMmku cnankue.

. OTx0/1p1 OyMaru u KapToHa, 3arpsi3HEHHBIE JTAKOKPACOYHBIMU MaTepHATIAMH.
. 30J1a OT CKUTAHUS YIJI MaJoOIacHasl.

. CMeT ¢ TeppUTOpUH aBTO3ANPAaBOYHON CTAHLIMU MaJIOOIACHBIM.

Inansl )ke1e3H0I0POKHBIE KEJIe300eTOHHbIE OTPa0OTAHHBIE.

. [llmam oYrMCTKH TaHKOB HE(TEHATUBHBIX CY/IOB.

ONOUTAWN P

Ipunosxcenue
Koaudukarop arperaTHOro coctostHus 1 Gpu3ndeckoit popmMbl 0TX0Aa
(meBATHIN U IECATHIN 3HAKU KOJQ):

00 - He TpeOyeT ompeaeneHus: arperaTHOTO COCTOSTHUS U GU3HIECKOH (PopMbI

10 - XXuakoe / IHIuBHIya bHbBIE BENIECTBA, PACTBOPHI

20 - Teepnoe / Hcmonb3yercsi, €Clid TBEPAbIH OTXOJ TMPEACTABICH CMECHIO Pa3IUYHBIX
¢buznueckux Gopm

21 - KyckoBas popma

22 - Ctpyxka

23 - BonokHO

29 - IIpoune HopMBI TBEPIBIX BEIIECTB

30 - /TucniepcHbIe CUCTEMBI

31 - XKuakoe B KUAKOM / DMYIIbCH

32 - Teepaoe B xuakom / CycrieH3us

33 - Teepmoe B xuakom / [Tacra

39 - [Ipoune aucnepCHBIE CUCTEMBI

40 - TBepaple ChIMTy4re MaTEPHAITbI

41 - Toporok

42 - ITeutp

43 - Onunku

49 - [Ipoune chIlydre MaTepraIbl

50 - M3penus u3 TBEPIBIX MAaTEPUAIIOB, 32 UCKITFOUEHUEM BOJIOKOH

51 - U3nenue u3 0IHOTO MaTepuaia

52 - 3nenus u3 HECKOJIbKUX MaTEPHAIIOB

53 - Uznenus, coaepkamue )XuaKoCTh

54 - N3penus, coneprkaiiue ra3

60 - U3genus 13 BOJIOKOH

61 - U3nenue U3 0QHOTO BOJIOKHA

62 - V3nenus U3 HECKOJIBLKUX BOJIOKOH

70 - CMecH TBEpIbIX MAaTEPUAIIOB U U3CITHIMA

71 - CMech TBEpIBIX MaTEPHAIIOB (BKJIFOUYAsi BOJIOKHA)

72 - CMmech TBepIbIX MaTepuaioB (BKIIOYAs BOJIOKHA) U U3/IETHA

3a,Z[aHI/Ie ABIIACTCA HpO(I)eCCI/IOHaJ'ILHO'OpI/ICHTI/IpOBaHHLIM.

Kontpoaunpyemsie komnerennuu: OK 01, OK 02, OK 04, OK 07, 1K 2.1

Paznen 5. buoJjorus B :Ku3HHN
Tema 5.1. BHOTEXHOJIOTHH B 'KM3HH KAXKI0I0

Pe3y.]II>TaT oﬁyqemm nmo TeMe: AHaJII/I3I/IpOBaTL 9TUYCCKUC  ACICKTBI COBPEMCHHBIX
HCCIIeOBaHUI B 00J1acTH OMOTEXHOJIOTHH U TEHETHYCCKUX TEXHOJIOTHIA.



IIpakTnueckoe 3ansTue Ne§
Keiicsl Ha aHa1u3 MHGOPMALUY 0 HAYYHBIX JOCTHKEHHSAX B 00/1aCTH reHeTHYEeCKUX
TeXHOJIOTHH, KJI1eTOYHO! HH/KEeHEePHH, MUIEBbIX OMOTEXHOJIOT Uil

®opmyIMpPOBKA 3a1aHNS:

bruoTexHonorus - KOMIUIEKCHash HayKka, pa3padarhIBaroiias CocoObl MOTyYeHUsT HEOOXOIUMBIX
YeJIOBEKY BEILECTB C MOMOILbIO KUBBIX OPraHU3MOB.

Knerounas nnxeHepus - 3TO MeTOJ OMOTEXHOJIOTMH - BBIPAIMBAHHME B CIELMAIBHBIX YCIOBHIX
KYJIBTYp KJIETOK KMBBIX OPIraHU3MOB JUIsl IPOBEICHUS UCCIIETOBAHUM, a TaKXkKe JUIsl MEIULIMHCKUX LieJel -
HalpuMep, BhIPAIlMBAHUE TKAaHEH YEJIOBEKA JUIS NOCIIEAYIOIIEH TPaHCILIAHTALNH.

I'enHass uHkeHepus - 3TO METOJ OMOTEXHOJOTUU W HAlpaBlIEHUE MOJIEKYISIpHOW OuoJjioruu, B
paMKax KOTOPOTO OCYIECTBIISIETCS] UCCIIEIOBAHUE U BBIACIICHUE N€HOB U3 KJIETOK KMBBIX OPTaHU3MOB IS
MOCJIEYIOE MAaHUITYJISIAH.

[Mumesas OMOTEXHOJIOTHS - 3TO NMPUMEHEHHE COBPEMEHHBIX OMOTEXHOJIOTMYECKHUX METOJ0B K
MIPOU3BOJICTBY U NepepaboTKe MUIIEBBIX MPOAYKTOB, a TaKXKe MUILIEBbIX MHTPEAMEHTOB M IHIIEBBIX
N00aBOK.

B Poccuiickoit @enepanun 2022-2031 rr. oObsABICHBI IECATUIETUEM HAYKH U TEXHOJIOTUH, TaK
Kak 1o pesynbratam ucciaenoanus BIIUOM 6onee 70% poccusiH MHTEPECYIOT HOBBIE JOCTHKEHUS B
HayKe U TeXHHUKE.

3aganue: HaliAUTe U MPOAHATM3UPYNUTE pPa3INYHbIE UCTOYHUKY UHPOpMAUH (HayyHast U y4eOHO-
HayyHas JIUTeparypa, CpelCTBa MaccoBOoM HHQpopmainuu, cetb MHTepHeT M apyrue) mo Teme Keiica.
OTBeThTE Ha BONPOC HA OCHOBE HaWJEHHBIX NaHHbIX: Kakue HaydHbIE JOCTHXKEHUS UMEIOTCS B 00JIaCTH
TFeHETUYECKUX TEXHOJIOTUM, KJIETOYHON MH)KEHEpPHH, MUILEBbIX OnoTexHosoruii? KakoBbl mepcrieKTUBBI
pPa3BUTHS JaHHBIX HAIIPABJICHUH B HayKe?

3agaHue BBIMOJIHACTCS B MajIbIX rpymmax (3-4 yegoBeka):

1 rpynma - Hay4Hbie OCTHKEHHS B 00JIACTH TEHETHUECKUX TEXHOJIOT HA.
2 rpynma - HayuHble TOCTHKEHHS B 00JIaCTH KJICTOYHOW MH)KEHEPHUH.

3 rpynma - Hay4nbsle JOCTH)KEHUS B 00JIACTH MHUIIIEBBIX OMOTEXHOJIOT .

3aI[aHI/Ie SABJIACTCA HpO(beCCI/IOHaJ'II)HO'OpI/IeHTI/IpOBaHHBIM.

[ToarotoBbTe YCTHOE COOOIIEHHE C ITPE3ECHTALINEN, B KOTOPOM HEOOXOAUMO OTPA3UTh:
1. Onucanuie KpaTKOM UCTOPUH CO3TAHUS TEXHOJIOTHH.

2. IIpumepbl HAYIHBIX JTOCTHIKESHUH.

3. [MonoxutenpHble NOCIEACTBUS UCIIOIB30BAHUS TEXHOJIOTHH.

4. OtpunatenbHble TOCIEACTBUS UCIOIH30BAHUS TEXHOJIOTUH.

5. [lepcrieKTHBBI pa3BUTHUS TaHHBIX HAPABICHU B HayKe.

JI1st co31annst KaueCTBEHHOM MPe3eHTAIlu HE00X0IMMO COOJIF0IaTh Psijl TPEOOBaHMIA:

OOmmue 1. Ilpe3eHTanys A0JKHA HAYMHATHCS C TUTYJIBHOTO Caiifa, TAe YKa3bIBaeTCs TeMa,
TpeOoBaHUs CBe/IeHUs 00 aBTOpE U T.II.

2. Ha cnaiinax HeoOXoIuMO pa3Meniatb TOJBKO TE3UChl, KJIIOUEBBIE CIIOBA,
rpaduyeckue MaTepuabl (CXeMbl, pUCYHKH, TaOIMILIbl, (POTO U T.I1.).

3. Mcnonb30BaTh €AMHBIN CTUIIb O(POPMIIEHUS.

4. Konu4ecTBO ClaiioB JOKHO OBITH JIOCTATOYHBIM JJISI PACKpPBITUS TEMBI, HO HE
6onee 20-Tu.

HIpudTe! 1. Cnenyer ucnonb30BaTh CTaHAAPTHBIE, IIUPOKO PACHPOCTPAHEHHBIE IMIPUQTEHI,
takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u np.;

2. Pa3mep mpudTa 1 3arooBKOB - He MeHee 24, 11 uHdopmarun He MeHee 18.

3. He pexomenyeTcst HCNOIB30BaTh pa3HbIe TUITBI MIPU(TOB B OJHOM Mpe3eHTALINH.
4. JIns BblAENeHUs WHGOpPMALMU CIIEAYeT HCHOJIb30BaTh KHUPHBINA MIPUPT, KypcuB




WIH TIOYEPKUBAHUE.
5. He 3m0ynoTpe6nsiTh MpONMCHBIMHA OYKBaMH.

Don 1. XKenaTenpHO UCTIOJIB30BATh OJHOTOHHBIN (POH HESIPKUX NACTEIbHBIX TOHOB.
2. 1511 poHa MpeanoYTUTENbHBI X0JIOIHBIE TOHA.

Hcnonp3oBanu | 1. Ha omHOM craiiie peKOMEHIyeTcsl HCII0JIb30BaTh HE 0ojiee 3-X IBETOB: OJWH JUIS
e 1BeTa (oHa, OMH IS 3aT0JIOBKA, OJMH /ISl TEKCTA.
2. Jlnst poHa 1 TEKCTa UCIIOJIB30BaTh KOHTPACTHBIC IBETA.

[IpencraBnenu | 1. PekomeHayeTcst HCIOJIB30BaTh KOPOTKHE CJIOBA U MPEITIOKEHUS.
e nHpopmaruu | 2. MUHUMU3HUPOBATH KOJMYECTBO MPEATIOTOB, HAPEUHA, IPHIIATaTEIbHBIX.
3. 3aroJIoOBKH JI0JDKHBI TPUBIIEKATh BHUMAHUE ayAUTOPUH.

O6bvem He cTout 3anoiHsATh OJIMH Cai]l CAUIIKOM OOJBIINM 00beMOM MHGOPMAIUU: JTHOAN
nHpopMauu MOTYT €JMHOBPEMEHHO 3allOMHUTH HE 0oJiee TpeX (pakToB, BHIBOJIOB, ONPEICIICHUH.

Kontpoaupyembie komnerennuu: OK 01, OK 02, OK 04, T1K 2.1

Tema 5.2. BHOTEXHOJIOTHH B NPOMBILLIEHHOCTH
PesynbTaT o00yueHuss mo Teme: AHAIM3UPOBATh OSTHUYECKHE AaCIEKTHl COBPEMEHHBIX
HUCCIIENOBAHUN B 001acTH OMOTEXHOJIOINN U T€HETUYECKNX TEXHOJIOTHM.

IIpakTnyeckoe 3ansitue Ne9
Keiicbl Ha aHaau3 nuHGOpMALKMH 0 PA3BUTHHU MPOMBIILJIEHHBIX 0MOTEXHOJIOTH I

DopMyJIMPOBKA 3aJaHUS:

buoTtexHonorus - KOMIJIEKCHAas Hayka, pa3padaTbiBaolas CIocOObl MOJy4eHHUS] HEOOXOIUMBIX
YeJIOBEKY BEIIECTB C MOMOIIbIO KUBBIX OPraHU3MOB.

buoTrexHonorusi NpoMbIIUIEHHAs - MpakTUYecKass BETBb OMOTEXHOJIOTMH, OCYILECTBIISIOLIAs
HIMPOKOMACIITaOHOE MPOU3BOJICTBO OMOIPOIYKTOB IO BCEM CEKTOpaM OMOTEXHOJOTUH (MEAUIIMHCKOMY,
MUIIEBOMY, CEIbCKOX03iCTBEHHOMY, SHEPT€TUYECKOMY, SKOJIOTHUECKOMY U JP.).

buonoruueckuii cuHTE3 MO3BOJSET CO37aBaTh OrPOMHOE pa3HOOOpa3ue HOBBIX MPOIYKTOB C
3aJJaHHBIMU CBOMcTBaMU. Pedb uaer kak o TpaJUIIMOHHBIX 00JacTIX (HampuMmep, NPOIyKThl MUTAHUS VIS
4elloBeKa, KopMma Ui JKMBOTHBIX M TakK Jajiee), TaKk M MPUHUIUIHAIBHO HOBBIX 00JacTsX (Takux Kak
MIPOU3BOJICTBO OMOTIOIMMEPOB, TPOM3BOCTBO OHOpa3IaraeMbiX MPOIYKTOB, OMOTOIIMBO). DTOT CEKTOP
SABJISETCA B  HACTOSIIMA MOMEHT MOIIHBIM  JBUTATEJIeM  pa3BUTUA  OMOTEXHOJIOTUYECKOM
MIPOMBIIIJIEHHOCTH B MUDE.

B coBpemenHoii Poccun cyiiecTByIOT KOMILJIEKCHBIE MTPOTPAMMBI IO Pa3BUTHIO OMOTEXHOJIOTHUH,
Ha KOTOPBIE BBIICISIIOTCS OIOKETHBIE CPECTBA B MUJUTHAPAAX PyOIeit.

3aganue: HalAUTE U MPOAHAM3UPYNUTE pPa3IMYHbIE UCTOYHUKY UHPOpMAIUH (HaydyHas U y4eOHO-
HayyHas JIMTeparypa, CPelICcTBa MaccoBoW HHQopmaiuu, cetb MHTepHET W apyrue) mo Teme Keiica.
OTBeThTE Ha BONPOC HA OCHOBE HAWJIEHHBIX JaHHBIX: Kakue CylecTBYIOT COBPEMEHHBIE HANPABIICHUS
pPa3BUTHUS MPOMBIIUICHHBIX OHMOTeXHOJOTHI? KakoBo MpHMeHEHHE NaHHBIX TEXHOJIOTHHA B Pa3IUYHBIX
cdepax )KU3HU COBPEMEHHOT0 o0I1iecTBa?

3a/iaHue BBIMOJHACTCS B MANBIX rpymmax (3-4 uenoBeka):

1 rpynna - IIpou3BoacTBO )epMEHTOB.

2 rpynna - BHOTEXHOIOTHUeCKOe MPOU3BOACTBO aMUHOKHUCIIOT.

3 rpymmna - [Ipou3BoACTBO MoTUCaXapUa0B.

4 rpynma - [Ipon3BoacTBO cyOCTaHIMIl aHTHOMOTHKOB.

5 rpymmna - [Ipou3BocTBO OHOTOIIMBA HA OCHOBE JPEBECHBIX OTXO/I0B.



3ananue SBiIsieTcs Mpo(ecCHOHATbHO-OPUEHTUPOBAHHBIM.

[ToaroToBbTe ycTHOE COOOIICHUE C TPE3CHTAINEH, B KOTOPOM HEOOXOIMMO OTPa3UTh:

1. ChopmynupoBats NoHATHE, 00IACTH UCTIOIH30BAHMUSL.

2. 'eorpadust pocCUHCKUX MPEATIPUITUN, 3aHUMAIOIINXCS TPOMBIIIUIEHHBIMU OMOTEXHOJIOTHSIMH.

3. CoBpeMeHHBIE MJOCTIKEHHS W TEPCHEKTHBBI PAa3BUTHA B OOJACTH IMPOMBIIUICHHBIX
OMOTEXHOJIOT HA.

Jl1s1 co3ianrs KaueCTBEHHOM MPe3eHTaIlui HE00X0IMMO COOJII0IaTh Psii TPEOOBaHMIA:

Ob6uue 1. Ilpe3eHrtanus 10JKHA HAUMHATHCS C TUTYJIBHOTO Claiija, TJie yKa3bIBaeTCs Tema,
TpeOOBaHHS CBEZIEHMsI 00 aBTOpE U T.II.

2. Ha cnalijax HeoOXoguMO pasMeniaTb TOJIBKO TE3MCHI, KIIIOUEBBIC CJIOBA,
rpaduueckue MaTepuansl (CXeMbl, PUCYHKH, TaOIHILIbI, POTO U T.I1.).

3. Hcmonp30BaTh €qUHBIN CTHITH O(OPMIICHHSL.

4. KonuyecTBo caliJoB TOJKHO OBITH JOCTATOYHBIM JJISi PACKPBITHSI TEMBI, HO HE
6osee 20-Tu.

Mpudrsr 1. Cnenyer ncnosb3oBaTh CTaHAAPTHBIE, IHPOKO PACIIPOCTPAHEHHBIE MIPUQTHI,
takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u np.;

2. Pasmep mpudTa 1 3aroJIOBKOB - He MeHee 24, i1 nHpopmariu He MeHee 18.
3. He pekoMmeHyeTcst HCIIOJIb30BaTh Pa3HbIE THIBI IIPU(PTOB B OHOM MPE3CHTAIHH.
4. Jlnst BeLIETCHHUS WHGOPMAIIUU CIIETyeT HUCIIOJIb30BaTh XKUPHBIA MIPUQPT, KypCHB
WM TTIOAYEPKUBAHUE.

5. He 3moymoTpebasaTh MporucHBIMU OYKBaMHu.

®oH 1. XenaTenpbHO MCIIOIB30BATH OJTHOTOHHBIN (JOH HESPKUX MACTEIBLHBIX TOHOB.
2. Jns poHa mpearnoYTUTENIbHBI XOJI0IHBIC TOHA.

Hcnonw3oBanu | 1. Ha omHom criaiine peKOMEHIyeTCsl MCIIOIb30BaTh HE Oosiee 3-X IIBETOB: OJUH IS
€ [[BeTa (hoHa, oIMH TSI 3ar0JI0OBKA, OJMH JIJIsl TEKCTA.
2. Jlns ¢poHa ¥ TEKCTa UCIOJIB30BaTh KOHTPACTHBIC IBETA.

[Ipencrasnenu | 1. PexomeHnayercs UCHOIB30BAaTh KOPOTKUE CIOBA U MPEIOKECHUSL.
e undopmaruu | 2. MUHUMH3UPOBATH KOJIMUECTBO MPEIOrOB, HAPEUUMA, IPUIIAraTeIIbHBIX.
3. 3aroyioBKU JIOJDKHBI IPUBJIEKATh BHUMAHUE ayTUTOPUU.

O0beM He crouT 3anofHATh OJUH ClIai]] CIIMIIKOM OOJIBIIMM 00beMOM MH(POPMALIUU: JTFOAH
nHpopmau MOTYT €IMHOBPEMEHHO 3alIOMHHUTH He OoJiee Tpex (PaKTOB, BBIBOJOB, ONPEACICHUI.

Kontpoaupyemsie komnerennuu: OK 01, OK 02, OK 04, 1K 2.1



4.2. PyOe:XHbIi KOHTPOJIb

PyGexnbiii kouTposp nmo puctumianae OY/[.13 buonorus nmpoBoautcss B (opMe KOHTPOIBHBIX
paboT Ha OTAECTBHBIX 3aHATHIX MMOCIE 3aBEPIICHUS U3YUEHHs IEPBOT0O, BTOPOTO U YETBEPTOTO PA3JIENOB.
[Tocne 3aBepuieHHMs TSATOTO pasfesia PYOEKHBIH KOHTPOJIL MPOBOAUTCS B (opMe 3alIMThl Keiica:
IIPE/ICTaBICHUSI PE3yJIbTaTOB PELICHUS KEICOB (BBICTYIIEHUE C MPE3EHTaluel ).

4.2.1. KonTpoJbHas padora «Mos1eKyJIsIpHbIi YPOBeHb OPraHU3alUH KUBOT 0

Pe3yabTaThl 00yyeHus: XapaKkTepHu30BaTh CTPYKTYPHO-(PYHKIMOHATBHYIO OPTaHU3AIMIO KIICTKA
Ha OCHOBE HAOJIIOIEHU.

Kontpoaupyembie komnerenuuu: OK 01, OK 02, OK 04

B pesynbrate ocBoeHus neporo pasaena «Kierka — CTpyKTypHO-(pyHKIMOHalIbHAs €IUHHIIA
YKUBOT0» 00yUaroIInecss CMOTYT:

— XapaKTepH30BaTh CTPOEHHE M (YHKIHUU OCHOBHBIX OMOTIOJUMEPOB, KJIETKU U €€ CTPYKTYPHBIX
AIIEMEHTOB;

— OMIPEACIATE PE3YIbTAThl U3BMCHCHUA TCHETHYCCKOTI'O KOAa B IMTPOLECCaX MATPUIHOTI'O CHUHTE34A,

— OPpraHnu30BbIBATH Ha6.]'IIO)IeHI/Ie OMOJIOTHYECKNX OOBEKTOB Ha MOJICKYIIAPHOM M KJIE€TOYHOM
YpOBHE.

KonTtposnbHast paGota mpenctaBisieT coOoil 3agaHusi B TECTOBOM (hopMe pas3IMyHOTO YPOBHS
CIIOHOCTH: «HU3KHI», «CPETHUI» U «BBICOKHI». B 3aBUCMMOCTH OT THIa U TPYAHOCTU 3aJaHUs €ro
BBITIOJIHEHUE OLICHMBAETCS pPa3HbIM YKCIIOM OaisioB. BeIMosiHEHHE KaKIOTO 3aJaHUsl «HU3KOT0» YpPOBHS
CIIO)KHOCTH oOIleHuBaeTcs 1 OamioMm. 3a BBINONHEHUE 3aJaHUN «CPEIHEro» YPOBHS CIIOKHOCTH B
3aBHCUMOCTH OT IOJIHOTHI U MPAaBUIIBHOCTU OTBETA IIPUCBANBAETCs 10 2 OallIoB.

K 3agaHuio «BBICOKOTO» YpPOBHSI CJO0XHOCTH OTHOCHUTCS pellieHue 3agad. llpum mnpaBuibHOM
pELIeHNH 3aJaHUH «BBICOKOT0» YPOBHsI ITpUCBanBaeTcs 3 Oaa.

Pacnipenenenue 3aganuii Mo ypoBHSIM CIIOKHOCTH TIPEICTABIICHO B CIIEAYIOIICH TabmuIe:

YpoBeHb IIpouenTHoe
CJIOSKHOCTH baaa cojiep:KaHue Tun Bonpocos

3alaHuA 3aaHui

Huskuit 1 65% - 33J1aHUsI C BEIOOPOM OJTHOTO MPABHIILHOTO OTBETA

Cpennuit 2 15% - MHOKE€CTBEHHBIN BBIOOD;
- BOIPOCHI Ha YIOPSIOYMBAHUE WM YCTAHOBJICHHUE
IIPABHIIBHOM TOCJICI0BATSIIBHOCTH

Bricokuit 3 20 % - CUTYallMOHHbBIE 3amayu 1501051 BOITPOCHI
npeyCcMaTpPUBAIOIINE PAa3BEPHYTHIN OTBET

Kpurepuu onieHnBaHus pyOeKHO KOHTPOIBHOM pabOTHI:

Ounenka IIpoueHT BBINOJTHEHHUS
«OTJIIMYHO» 85-100%
«XOPpOILO» 70-84%

«YZIOBIIETBOPUTEIHHO» 50-69%
«HEYIOBJIETBOPUTEILHO menee 49%




1. Azotucroe ocHoBanue ajieHuH B moJiekyie JJHK kommiemenTapho...
1) ryanuny;
2) LIUTO3UHY;
3) ypauuiy;
4) TUMUHY.

2. K myprHOBBIM a30THCTHIM OCHOBAHUSIM OTHOCSITCAL. ..
1) ajgeHuH U ryaHuH;

2) TyaHHH M [IUTO3UH;

3) LMTO3WH U YA,

4) ypauui v aJieHuH.

3. Beibepute dpynxmuro nPHK?

1) xpaHeHHe reHeTUUECKON HH(POPMAIIHH;

2) TPaHCTIIOPT AMUHOKHUCIIOTHI B pHOOCOMY;

3) BXOJHUT B COCTaB pubOCOM;

4) nepenoc renernueckoit uadopmarmio ot JJHK k pubocome.

4. Kietku 3ykapHoT He COJIepKaT...
1) nmuzocom;

2) pubocom;

3) Me30CoM.;

4) xomruiekca "oy mku.

5. Knetku nmpokapuoT cozepikar...
1) KJIETOYHBIH EHTP;

2) SHIOIIIa3MaTHYECKYIO CETh;

3) pubOCOMBI K ME30COMBI;

4) xomrutekc ['0JIb kY U TH30COMBI.

6. Kakne opranouibl BCTPEYArOTCs TOJIBKO B PACTHTEIBHBIX KJIETKaX ?
1) sHpoMIa3MaTHYeCKask CETh;

2) TIACTHIBL;

3) MHUTOXOH/IPHH;

4) komrutekc "o mKH.

7. B metadazHoit XxpoMocoMe BBIEIAIOT. ..
1) mieyn ¥ HEHTPOCOMY;

2) LIEHTPOCOMY M IIEHTPHOJIH;

3) LEHTPHOJIU U LIEHTPOMEPY;

4) IeHTpOMEpY | IUICYH.

8. K aBTOTpodham oTHOCSTCA. ..

1) Bupycsr;

2) XeMOCHHTE3HPYIOIINE OaKTepHu;
3) rpuosI;

4) mapa3uTHYECKHE OAKTEPHH.

9. TpaHCKpHUMIHUS — 3TO...

1) csa3piBaHre aMUHOKUCIOTHI ¢ TPHK;
2) IepeHOC aMUHOKKCIIOTHI B puOOCOMY;
3) yaBoenue mosekysibl JTHK;

4) cunre3 uPHK na matpuiie JTHK.



10. Ecnu koqupyromiast 6e1ok yacts rera cogepxkut 6000 map HyKI€OTHAOB, TO CKOJIBKO aMHUHOKHCIIOT B
KOAMPYEMOii MoJieKyie Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue 13 nepedynciieHHbIX 00J1€3HEHN, BBI3BIBAIOTCS BUPyCamMu ?
1) Tybepkyne3 u nudTepus;

2) dudrepus u CITN/I;

3) CIIU A u rpur;

4) rpuni u Ty0epKyIes;

12. B pe3ynbTare nepBoro AeiIeHUs MeH03a POUCXOIUT:
1) yBenuuenue Habopa XpOMOCOM;

2) yMeHbIIIeHUe Habopa XpoMOCOM;

3) coxpaHeHHE UCXOJHOTO HAOOPa XPOMOCOM.

13. Yro mpoucxomut B anadaze |l metioza?

1) cnipanu3aius XpoMocoM;

2) pacxoKICHUE K MOJTIOCAM IBYXPOMATHIHBIX XPOMOCOM;
3) pacxoxJIeHHE K MOJTI0CaM XpOMAaTHI;

4) pacnosoKeHHe XpOMOCOM B TNIOCKOCTH IKBATOPA KIIETKH.

14. YcraHOBUTE COOTBETCTBUE

Opranoup

OyHKIUSA

1) pubocoma

A) nepeBapuBaHie OTMEPIINX KIETOK

2) XJIOPOILIACTHI

b) porocunTes

3) TM30COMBI

B) cunTes Genka

4) HeHTPHOIH

I') oOpazoBaHue BepeTeHA JICICHUS

15. BBI6€pI/ITC XUMHYECKUE DJIEMCHTBI KIIECTKH, KOTOPBIC BXOJAT B COCTAaB OPIraHNM4YCCKUX BEHICCTB:

1) KambIHif;
2) yrnepon;
3) LMHK;

4) Bomopo;
5) kucmopo;
6) mep;

7) a3or.

16. YcraHOBUTE COOTBETCTBUE

prrIHLI AMHMHOKHUCIIOT

[IpencraBurenu

1) HeiitpanbHbie

A) rmyTaMHHOBasE KUCIIOTa

2) Kucinsie

b) nu3un

3) OcHOBHBIE

B) ananun

17. B monexyne [IHK Hykneotuasl, coaepkamue aaeHuH, cocTaBisitoT 10%. CkoJbkO MPOLIEHTOB B

JAHHOM MOJIEKYJ€ HYKJIEOTHUJIOB, COJIEpPKAIINX IUTO3UH?

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




18. B monexyne PHK nykneoTunsl, conepxaimue ypauni, coctaBisitoT — 30% u agenu — 40%. Ckonbko
IIPOLICHTOB aJICHUJIOBBIX HYKICOTHAOB coiepxkurcs B nenu JIHK, xomreMeHTapHOM TOM, Ha KOTOPOM
cuHTe3uponanack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuacrox monekynsl JJHK coctour m3 60 map Hykneotumos. Omnpenenure UIMHY 3TOTO y4dacTKa
(paccrosuue mexay nykiaeotuaamu B JIHK coctasmser 0,34 Hm)

1) 20,4,

2) 24,

3) 10,2;

4) 30.

20. ®parment monekynsl JTHK conepxut 1230 HykieoTHaHBIX 0cTaTKOB. CKOJIBKO aMHUHOKHUCIIOT OyAeT
BXOJHTH B cOCTaB Oeka?

1) 205;
2) 410;
3) 408;
4) 360.
9TaJIOHBI OTBETOB:
Ne 3ananus 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 3ananus 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. KoutpoabHasi padora «CTpoenne H (PYHKIHH OPraHU3May

Pe3y.]IbTaTI>I oﬁyqe}mﬂ: HpOFHOSI/IpOBaTb BO3HHUKHOBCHHEC IIPHU3HAKOB B X0A€ HHANBUAYAJIbHOTI'O
Pa3BUTHUA U PA3SMHOKCHHA OPIraHU3MOB.

Kontpoanpyemsbie komnerenuuu: OK 01, OK 02, OK 04

B pesynbraTe ocBoenus Broporo pasnaena «Ctpoenue u GyHKIMHU OpraHu3May oOydaronirecs
CMOTYT:

- OIMCBIBATh CTPOEHHE U B3aUMOCBS3b YaCTEl MHOTOKJIETOYHOT'O OPraHU3Ma;

- XapaKTepU30BaTh CIIOCOOBI Pa3MHOKEHHUS;

- OIMCBIBATh CTA/IMM OHTOTEHE3a PACTEHUI, )KUBOTHBIX U YEIIOBEKA;

- OIMCBIBATh 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH U H3MEHYHBOCTH.

KoutponbsHast paboTa mpencraBiser coOOW 3alaHuss B TECTOBOM (popMe pa3IuvyHOTrO YpPOBHSA
CJIO’)KHOCTH: «HHU3KHI», «CPEAHHID» U «BBICOKHI». B 3aBUCMMOCTH OT THHA U TPYAHOCTH 3aJaHUS €rO
BBITIOJIHEHUE OIEHUBAETCS Pa3HBIM YMCIOM OayioB. BhIMoNHEHHE KaXI0TO 3aJaHMs «HU3KOTO» YPOBHS
CIIOHOCTH oOIlleHHBaeTcss 1 Oamiom. 3a BBIMONHEHHE 3aJaHUN «CPETHET0» YPOBHS CJIOXKHOCTH B
3aBHUCHUMOCTH OT TOJHOTHI U MIPABUJIBHOCTH OTBETA MPUCBAUBAETCS JI0 2 0aioB.

K 3agaHuio «BBICOKOTO» YPOBHSI CJIOXHOCTH OTHOCHUTCSI pelleHue 3aaad. [lpu mpaBuiibHOM
pEIIeHNH 3aJaHUil «BBICOKOTO» YPOBHSI MMPUCBaUBaeTcs 3 Oaria.




Pacnpenenenue 3aganuii Mo ypoBHSIM CII0KHOCTH MPEICTABICHO B CIEAYIONIEH TabmuIle:

YpoBeHb IIpouenTHoe
CJI0KHOCTH Baan cojep:KaHue Tun Bonpocos

3alaHus 3a1aHuii

Huzknit 1 65% - 3aJ1aHUsI C BEIOOPOM OJTHOTO MPABHIIBHOTO OTBETA

Cpennuit 2 15 % - MHO>KE€CTBEHHBIN BBIOOD;
- BONPOCHI HA YNOPSIOYMBAHHUE WJIH yCTAaHOBJICHHE
MPABWIBHOH TIOCIICIOBATEIIEHOCTH

Bricokwit 3 20 % - CUTYaIIMOHHBIC 3a/1auu WIn BOITPOCHI
pelyCMaTPUBAIOIINE PA3BEPHYTHIN OTBET

Kpurepuu onieHnBanus pyoexHOM KOHTPOJIbHOUN paboThI:

Ouenka IpoueHT BHINOJTHEHHUSI
COTIIMIHOY 85-100%
«XOPOIIIOY 70-84%

«YIOBIIETBOPUTEITHHOY 50-69%
«HEYIOBJIETBOPUTEIHLHOY menee 49%

1. Kakoii crtioco6 pa3MHOKEHUS SIBIISETCS TIOJIOBBIM?
1) BereratHBHOE Pa3MHOKEHHE

2) 'eHepaTHBHOE Pa3MHOKECHHE

3) IoukoBanue

4) IlpuBHBKa

2. KakoBbI IUTOJIOTMYECKUE OCHOBBI MOJIOBOTO Pa3MHOKEHUS OPTraHU3MOB?
1) Cnioco6nocts JIHK k peruiukanun

2) IIpouecc popMHUPOBAHUS CITOP

3) Hakorutenue snepruu Mosiekynoin AT

4) Marpuunslii cuaTe3 n-PHK

3. Kakue reHbpl He UMEIOT MAPHBIX aJICIbHBIX T€HOB B OpraHu3Me?
1) PerieccuBHBIE

2) JloMHHAHTHBIE

3) Cuemnennsie ¢ Y-XpOMOCOMOIt

4) CreruieHHbIE C ayTOCOMaMH

4. TIoTOMCTBY He MepealoTCs MyTalluu
1) T'ennbie

2) XpoMOCOMHBIE

3) Comaruyeckue

4) T eHOMHBIE

5. VKaKuTe TeHOTHIIT YeJIOBEKA, €CIIU 10 (DEHOTHUITY OH CBETJIOBOJIOCHIN U rOJIy0OTIa3bIi
1) AABB

2) AaBB

3) aaBB




4) AaBB

6. BiusHue 0HOTO TeHa Ha pa3BUTHE MHOTHUX IPU3HAKOB CBUJIETEICTBYET
1) O BiUMsIHUY TEHOB Ha (POPMUPOBAHUE IPUIHAKOB

2) O 1eIIOCTHOCTH T€HOTHIIA

3) O0 aBTOHOMHOCTH I'€HOB

4) O BBICOKOH aKTHBHOCTH I'€HOB

7. Hanuuue B rameTe 0AHOTO T€HA U3 KaX101 Maphbl aJljiesied - 3TO HUTOJOTUYECKAsi OCHOBA
1) XpoMOCOMHO#1 TEOpUH HACIICICTBEHHOCTH

2) 3aKoHa CIEIUICHHOTO HACJIeIOBAHHS

3) 3akoHa HE3aBHCHMOT'O HACIIETOBAHUS

4) T'UnoTe3bl YUCTOTHI FAMET

8. Kak 0003Ha4yaroTCs TeHOTUITBI 0co0ei pH AUTHOPUTHOM CKPEIIMBaHUT
1) BeBB x AaAa

2) AaBB x AaBB

3) AaAA x BeBs

4) Aaaa x BBBB

9. CKoJIbKO Map albTepPHATUBHBIX MPU3HAKOB U3YYAIOT IPU MOHOTHOPUIHOM CKPEITHBAHUH
1) Onny

2) e

3) Tpu

4) Yetnipe

10. V¥ opraHu3MoB ¢ OJWHAKOBBIM T'€HOTHIIOM IIOJ] BIMSHUEM YCJIOBHH Cpebl BO3SHUKAET
M3MEHYUBOCTH

1) KomOuHaTHBHAS

2) I'eHoTHIIUECKAS

3) HacnencrBennas

4) Mo audukannoHHas

11. 3meHeHune nocie0BaTeIbHOCTH HYKJIeoTHI0B B Mosiekyie JIHK - ato myrarus
1) 'ennas

2) I'enomuas

3) XpomocomMHas

4) AyrocomHast

12. Kakas 00Jie3Hb UeJIOBEKa - Pe3yJIbTaT FT€HHOH MyTaIliK
1) CungpoM npruoOPETEHHOTO UMMYHOICPUITUTA

2) I'punm

3) CeprnoBUAHOKICTOYHAS AHEMHSI

4) T'ematut

13. Yucras nMHUS pacTeHUH - 3T0 TOTOMCTBO
1) I'eTepo3uUroTHBIX GopM

2) OHOM caMOOTBLIAIONIENCS 0CO0U

3) MesxcoproBoro rudpuia

4) JIByX reTepo3UroTHBIX JTHHUN

14. Yem 3urora OTIMYAETCS OT TaMeThI?
1) coepKuT NBOWHOM HAOOP XPOMOCOM



2) COICPIKUT OJMHAPHBIN HAOOP XPOMOCOM

3) oOpasyercs B pe3ysibTaTe OIIOA0TBOPCHHS

4) oOpasyercs myTém Meiio3a

5) siBnsieTcs epBOii KIIETKOW HOBOTO OpraHu3Ma

6) 310 crienManM3upoOBaHHAs KJIETKa, Y4aCTBYIOIIAs B IOJIOBOM Pa3MHOKEHHU

15. YcTaHoBUTE COOTBETCTBHE MEX/1y IPU3HAKOM U3MEHYUBOCTHU U €€ BUJIOM:

[Ipyu3Hak M3BMEHYMBOCTH Bua nzmenunBoctu
A) o0yciioBiIeHa TOSBICHUEM HOBOTO COUYETaHHsI HYKICOTH/IOB B T€HE l)MyTanmoHHas
b) oOycnoBiena n3MEHEHHEM TEHOB U XPOMOCOM 2)KoMOWHATUBHAS

B) Y IOTOMKOB IOABJIANOTCA HOBBIC aJIJICJIbHBIC I'CHBI

I') 0CHOBOI CITY’KUT HE3aBUCUMOE PACXOKIACHUE TOMOJIOTHIHBIX XPOMOCOM
J1) y ocoOeit u3MeHsieTcst KoJimyecTBo win crpykrypa JJHK

E) 06ycnoBneHa KoHbIOTalMe 1 NEPEKPECTOM XPOMOCOM

16. VYcraHoBUTE TMOCICIOBATSIIBHOCTh PAa3BUTHS TANOPOTHUKOB, HAYWHAS CO B3POCIIOTO

Ooprasusma.
1) pa3BuUTHE HAa HIDKHEW CTOPOHE 3apOCTKA MYKCKHX M )KEHCKHX raMeT
2) oOpa3oBaHKe Ha HUKHEH CTOPOHE JINCTA MAIOPOTHUKA CIIOPAHTHUEB CO CIIOPaAMH
3) mepeABMKEHUE CIIEPMATO30H/IOB K SUIEKIETKE C IIOMOIIBIO BOJIbI, OTUIOIOTBOPEHHE
4) mpopacTtaHue CIOPbI U pa3BUTHE U3 HE€ MAJICHbKOMW 3eJIEHOH MJTACTHHKH - 3aPOCTKa

5) pa3BuTHE U3 3UTOTHI 3aPOIbIIIIA, KOTOPBIH PEBpAIaeTCs BO B3POCIOE pacTEHHE MAropPOTHHKA

17. KakoBa BepOSITHOCTb POKJICHHS BEICOKUX JIETEH y T€TEPO3UTOTHBIX POJHUTEICH C HU3KUM
POCTOM (HU3KOPOCIOCTh IOMUHUPYET HAJl BHICOKUM POCTOM)?

1) 0%

2)25%

3) 50 %

4) 75 %

18. Ompenenurte reHOTHITBI POAUTENCH, UMEIOIINUX Kapue IJia3a, eCiii B UX MOTOMCTBE TPU
Kaperia3blX U OJIMH ToJy0oria3siid peoeHoK (A - Kapue riaza JOMUHUPYIOT HaJl TOTYyOBIMH ).

1) aa x AA

2) AAx Aa

3) AAx AA

4) Aax Aa

19. Ogna w3 wnemouek J[HK cocroutr w3 nykneotumos: ATI-ALI-TAL-T'TT. Kakosa

MoCJIeA0BATCIIbHOCTD HYKJICOTUAOB Ha BTOpOﬁ IICIIOYKE 3TOH MOJICKYJIbI I[HK
1) ATI-ALIL-TAL-TTT
2) TIT-T'TT-AI'T-ALILT
3) TAT-TIT-LITT-IIAA
4) TIT-IAT-1IIIA-LITA

20. I'magkas okpacka apOy30B HacleqyeTcsl KaK pelecCUBHBIN mpu3Hak. Kakoe moToMcTBO
MOJIYYUTCS OT CKPEIIMBAHHUS IBYX T€TEPO3UTOTHBIX PACTEHUN C TIOJIOCATHIMH IJI0IaMuU?

1) 25% - ¢ mosocaroit okpackoii, 75% - ¢ TIa KON OKPACKOH.

2) 50% - ¢ mosocaToit okpackoi, 50% - ¢ riaaKoi OKPACKOH.

3) 75% - ¢ mostocaroii okpackoii, 25% - ¢ riaaKol OKpacKou.

4) 85% - ¢ monocaroit okpackoit, 15% - ¢ riaakoit OKpacKoi.



9Tal0OHbI OTBETOB:

Ne 3ananus 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 3amanus 13 14 15 16 17 18 19 20
OTBET 2 1,35 A1,B61,B2,IM2, 01,E2 | 2,4,1,3,5 2 4 3 3

4.2.3. KonTpoJbHas padora «TeopeTnyeckue acneKThbl IKOJIOTHI»

Pesynbrar 00yueHusi: AprymMeHTUpOBAaTh HEOOXOJMMOCTb COXpPaHEHHs] MHOrooOpasus
OPraHU3MOB C LI€JIbI0 OEPEIKHOIO OTHOLIEHUS K OKpYXKAIOILEH cpesie.

Kontpoaupyemsie komnerennuu: OK 01, OK 02, OK 04, OK 07, 1K 2.1

B pesynbrare ocBoeHMs YETBEPTOro pazzeiia « IKOJOTus» 00yJarouuecs: CMOTYT:

- OIIMCHIBATh CBS3b MEK/y OPTaHH3MOM H CPEIOi ero OOuTaHus;

- YCTaHaABJIMBATH CBSI3b CTPYKTYPHI H CBOWCTB SKOCHCTEM;

- YCTaHABJIUBATh CBSI3b MKy CTPYKTypamMu Ouocgepsl;

- OIIMCHIBATh TJI00AEHBIC U PErHOHABHBIC SKOJOTUIECKUE MTPOOIEMBI M ITyTH HX MUHUMH3AIIHH.

KonTtponbsHast pabota mpencraBisger coOoi 3aiaHusi B TECTOBOHM (hopMe pa3IM4HOTO YpPOBHS
CIIO)KHOCTH: «HU3KUN», «CPEAHHI» U «BBICOKHI». B 3aBHCHMOCTH OT THIIa M TPYTHOCTH 3aJaHHs €TO0
BBITIOJTHEHUE OIICHWBAETCSI Pa3HBbIM YMCIIOM OalIOB. BBIMOITHEHHE KaXI0TO 3aJaHHUs «HU3KOTO» YPOBHS
CIIOHOCTH olleHuBaeTcss 1 Oamiom. 3a BBINOJIHEHHE 33JaHUN «CPETHEro» YPOBHS CJIOXKHOCTH B
3aBHCHMOCTH OT ITOJTHOTHI ¥ TIPAaBUIIBHOCTH OTBETA MPHCBAUBAETCS JI0 2 OaJlIOB.

Pacnipenenenue 3aganuii o ypoBHSIM CIIOKHOCTH MIPEACTABIICHO B CASAYIONIEH TaOJIUIIE:

YpoBeHb IIpouenTHoe
CJIOKHOCTH baaa coJiep:KaHue Tun Bonpocos
3aJaHusA 3alaHui
Huskuit 1 75% - 33J1aHUsI C BEIOOPOM OJTHOTO MPABHIILHOTO OTBETA
Cpennuit 2 15 % - 3aIaHKS Ha BBIOOP U3 MIPEIOKEHHOTO CITUCKA
Bricokmii 3 10 % - 3aJaHusd Ha COCTABJICHHE I1ap OPraHu3MOB W3
MPEUIOKEHHOTO CITHCKA

Kputepuu onieHnBanus pyoexHOM KOHTPOJIBLHOM padOThI:

Ounenka IIpoueHT BbINOJTHEHHUS
COTIIMYHO» 85-100%
«XOPOIIOY 70-84%

«YZIOBIIETBOPUTEIHHO» 50-69%
«HEYJIOBJIETBOPUTEIILHO menee 49%

1 Dkosorus - HayKa, U3ydaroIias:

A) BIMsIHME 3arpsI3HEHUN Ha OKPYXKAIOIIYIO CPey

b) BnusHue 3arpsa3HeHni Ha 310pOBbE YeIIOBEKa

B) BusiHue nesTeIbHOCTH YETI0OBEKA Ha OKPYXKAIOIIYIO Cpeay

I') B3aMMOOTHOIIIEHHSI OPraHU3MOB C OKpY’Kalollled MX cpefoi oOuTaHus (B TOM YHCIEe MHOTooOpasue
B3aMMOCBS3€H UX C APYTUMH OpraHU3MaMH M COOOIIECTBAMN)




2. TepMHUH «3KOJIOTHUS MPEIIOKUIT:
A) Apucrortens

b) O. I'exkenb

B) Y. lapBun

I') B. 1. Bepuanckuit

3. Cramus pazButusi 6nocdepsl, KOraa pasyMHast 4elloBEUeCcKas I TeIbHOCTh CTAHOBUTCS TJIABHBIM
(ompenensromyM) (pakTOpoM pa3BUTHUS HA HAIICH IJIaHETe, HA3bIBACTCS:

A) TexHochepoii

b) anTponocdepoii

B) Hoocdepoii

I') counocdepoit

4. Tlonmynsius - 310!

A) rpyrma opraHu3MoB OJHOTO BHJIa, 3aHUMAIOLIas ONIPEIETICHHOE MPOCTPAHCTBO U (PYHKIIMOHUPYIOIIAs
KaK 4acTh OMOTHYECKOI0 cO00IIeCTBa

b) rpymnmna opraHu3MoB pa3HbIX BUJIOB, 3aHUMAIOIAsl ONPEEIEHHOE TPOCTPAHCTBO U YHKIIMOHUPYIOLIAs
KaK 4acTh OMOTHYECKOI0 co00IIecTBa

B) coBokynHOCTh 0c06€ii, GYHKIIMOHUPYIOMINX KaK YaCTh OMOTHYECKOTO cOO0IIecTBa

I') coBokynmHOCTh ocoOeli OAHONW CEeMbH, KOHTPOJHUPYIOIIUX OIPEICICHHOE TMPOCTPAHCTBO U
(GYHKIIMOHUPYIOIIUX KaK 4acTh OMOTUYECKOTo coolmiecTBa

5. CroxHasi IpUpoAHasl cucTeMa, 00pa30BaHHAs COBMECTHO JKMBYIIMMH M CBSI3aHHBIMU JPYT C JPYrom
BHUAaMHU, Ha3bIBAC€TCA:

A) BKOCUCTEMOM

b) 6uotomnom

B) Guonienozom

I') Guocdepoit

6. O600uKa 3eMJIH, HaceIeHHas )KUBBIMU OpPTraHM3MaMH, Ha3bIBACTCS:
A) duochepoit

b) Tpomocdepoit

B) GuoreorneHo3om

I') ax30cdepoit

7. IlpupoaHOE KU3HEHHOE MPOCTPAHCTBO, 3aHUMAEMOE COOOIIECTBOM, Ha3bIBACTCS:
A) axocucTeMOi

b) 6uonenozom

B) 6uoTomnom

I') apeanom

8. CooO0I11eCTBO JKHMBBIX OPraHM3MOB M CPEJbl UX OOMTAHUS, COCTABJISIOIICE CIAMHOC IIEJI0C Ha OCHOBE
YCTOMYUBOTO B3aUMOICHCTBHS MEXKLy 3JICMEHTAMU JKUBOW U HEXKHBOU MPUPOJIbI, HA3BIBACTCS:

A) monynsiuei

b) sxocucremoii

B) 6uocdepoit

I') GuorieHO30M

9. Kakue u3 abuotnueckux (akrtopos (1 — MuHEpasbl; 2 — CBET; 3 — a30T; 4 — KUCIOPOT) JIUMHUTHPYIOT
pacmipocTpaHeHHUe KU3HH B OKE€aHE, HO OOBIYHO HE TUMUTUPYIOT pACIPOCTPAHEHHE KU3HU Ha CcyIe?
A)l,2

b) 1,4

B) 2,3

24



10. Dkonormueckue GPakTOPhI, OKA3BIBAIOIINE HANOOJIbIIIEE BIUSIHUE HA YHCICHHOCTh COBPEMECHHBIX
MIPECMBIKAFOIIUXCS:

A) abuoTHnueckue

b) Omotnyeckue

B) anTponorenssie

I') abuotnyeckue n OMOTHIECKUE

11. CtpouTensCTBO MIIOTHHBI MOKHO pacCMaTpUBaTh Kak MpuMep ¢akropa:
A) aOHOTHYECKOTO

B) Omotmyeckoro

B) anTponorensoro

I') BoOOG111€ HE IKOJIOTUYECKOTO

12. TonepaHTHOCTH — 3TO CIIOCOOHOCTH OPTaHU3MOB:

A) BbIAEPKUBATh U3MEHEHUSI YCIOBHH KU3HU

b) mpucnocabanBaThCS K HOBBIM YCIOBHSIM

B) o0Opa3oBbiBaTh JOKaJIBbHBIE POPMBI

I') mpucnoca®nuBaTHCS K CTPOro OMPEIEIEHHBIM YCIOBHIM KU3HU

13. CooTHOIIEHUST MEXTy dHEPTHEH, MOITydeHHOH OpraHM3MOM W3BHE, W €€ PacXoJO0M Ha MOCTPOCHUE
TeJa U MPOLECChl KUZHEACITETbHOCTH Ha3bIBAIOT:

A) 3HEpreTu4ecKkuM OIIKETOM

b) sHepreTrnueckoil CTOUMOCTHIO

B) sHepreTuveckum pecypcom

I') rermoBbIM Gamancom

14. BHeniHee CXOJCTBO, BO3HUKAIOIIEE Y NMPEICTABUTENCH PAa3HBIX HEPOJCTBEHHBIX BHJOB B pe3yJIbTaTe
CXOJTHOTO 00pa3a KU3HU, HAa3bIBAIOT:

A) KOHBEpreHIuei

b) mapannenbHo# »BOMIOITMEH

B) >xuzHenHo# popmoit

I') mopdostorndeckoii agantauei

15. Iomynsmus, KOTopas 3aHUMAET B COCTaBe OMOIIEHO3a OIPEIETICHHOE TOJI0XKEHUE, HA3bIBACTCS:
A) )xu3HeHHOHU (hopMOii

b) sxonoruveckoii HumIeH

B) skotumnom

I') apeanom

16. Pacnipenenute nepeuncieHHbie PaKTOPhI CPEbl IO TPEM KaTETOPUSIM:

buotnueckue AbOunotnyeckue AHTpOHOFeHHHe

XI/IH_[HI/I‘-ICCTBO, BLIPY6Ka JICCOB, BJIAKHOCTb BO3JyXa, TCMIICpaTypa BO3AYyXa, I[Mapa3uTU3M, CBCT,
CTPOUTECIILCTBO SﬂaHHﬁ, AAaBJICHUC BO34yXad, KOHKYpPCHIMHA, BBI6p00 YIJICKHUCIOT0 Ta3a 3aBOJAOM,
COJICHOCTH BO/JHEI.

17. 3 npesio’)keHHOTo CIUCKA COCTaBbTE Mapbl OPraHU3MOB, KOTOPBIE B MIPUPOJE MOTYT HAXOJIUTHCS B
CUMOMOTHYECKUX (B3aMMOBBITOJHBIX) OTHOIIEHHMSX MEXIy coO0Oi (Ha3BaHUS OPraHU3MOB MOXKHO
HCI0JIb30BATh TOJBKO OJUH pa3):

nyena, rpud moaOepe30BHK, aKTUHUS, Oepesa, pak-OTIIENbHUK, KOJOKOJIBYHMK, OCHHA, KIeBep, I'pud
M10JIOCHUHOBHK, KITyOEHBKOBbIE a30TPUKCUPYIOIINE OAKTEPHH.

18. U3 NPpCAJIOKCHHOTO CIIMCKA COCTABbTC IMapbl OPraHU3MOB, MCKAY KOTOPBIMU B IMPUPOAC MOTYT




o0pa3oBbIBaThCs Tpoduueckue (MUIIEBbIC) CBA3M (HA3BaHMS OPraHU3MOB MOYKHO HCIOJB30BaTh TOJIBKO
OJIUH pa3):

LAIUTsl, MBa, TJIs, aMme0a, 3asil-pycak, MypaBei, BOJAHbIE OaKTepuu, KabaH, JIATyIIKa, CMOPOJIMHA, POCSHKA,
MYPaBBUHBIH JIEB, KOMAp, TUTD.

19 BI)I6epI/ITC U3 CIIMCKa Ha3BaHUA )XUBOTHBIX, KOTOpBIX MO>KHO OTHCCTH K KOHcyMeHTaM BTOpOFO
MOPSIJIKA:

TUTP, AU3EHTEpHUiTHAs ame0a, BOJIK, KPOJHUK, MBIIIb, capaHya, sicTped, KPOKOIU, TYCh, JUCUIIA, OKYHBD,
00bsI KOPOBKA, OCIIBI MEIBE/Ib, MEIOHOCHAS TTYEIA.

20. 13 mepedncieHHbIX Ha3BaHUI OPraHN3MOB BBIOCPUTE PEIYIICHTOB:
MeJBeb, ObIK, Ay0, Oeska, MOJOCUHOBHK, ITUMIOBHUK, CKyMOpHs, kaba, JeHTOYHBIN YepBb, THUJIOCTHBIE
OakTepuu, 6a00a0, Kamycra, KakTycC, MEHUITUILI, APOAOKH.

ITAJTOHBLI 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 0 r B B a a a §)
Ne 3aganus 16
OTBET BI/IOTI/I‘-IGCKI/IG — XI/IH_[HI/I‘-IGCTBO, napasnTmM, KOHKypeHHI/IS[.

AbGHnoTHuecKue - BIaXHOCTh BO3[yXa, TeMIlepaTypa BO31yXa, CBET, JaBJIEHUE
BO3JlyXa, COJIEHOCTh BOJIBI.

AHTpPOTIOTEHHBIE - BBIpYOKa JIECOB, BBIOPOC YIJIEKMCIOTO Ta3a 3aBOJIOM,
CTPOUTENHCTBO 3JaHUM.
Ne 3aganus 17
OTBET yena - KOJIOKOJIbYHK

rpud moadepe3oBUK - Oepesa
aKTUHUS - PaK-OTIIEIbHUK
OCHHa - TpHO MOJ0CHHOBUK
KJIEBED - KITyOCHbKOBBIE a30TPUKCUPYIOIINE OaKTepUr
Ne 3aganus 18
OTBET JSATYIIKA - [aris
CMOpOJIMHA - TS
3asil-pycak - TUTP
MypaBel - MypaBbHUHBIH JIEB
KOMap - pOCsiHKa

MBa - KabaH
BOJIHBbIC OaKkTepuu - ame0a
Ne 3agaHus 19
OTBET THUTP, BOJIK, SICTPEO, KPOKOIHJI, JINCUIIA, OKYHb, OCJIBII MEIBE b
Ne 3agaHus 20
OTBET THUJIOCTHBIC OaKTePUH, IEHUITUILT

4.2.4. 3amuTa KeiicoB: NpeAcTaBJeHHe Pe3yJIbTATOB pellleHUsl KeiicoB
PesyabTraT o00y4yeHMss 1O TeMme: AHaJIM3UPOBAaTh JTUYECKHE AaCIEKThl COBPEMEHHBIX
UCClieIOBaHUM B 001aCTH OMOTEXHOJOTUH U TEHETUYECKUX TEXHOIOTUH.

Kontpoaunpyemsie komnerennnu: OK 01, OK 02, OK 04, [1IK 2.1

3ammra Kelica sBiseTCSl pyOSKHBIM KOHTPOJIEM MO MATOMY paszeny «buosjorus B uU3HU», B
pe3ysbTaTe U3y4eHHsl KOTOPOro 00y4aroIuecs: CMOTYT:

— aHAJIM3UPOBATh ITUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIE0BaHUI B 001aCTH OMOTEXHOJIOTHH U
TFE€HETUUYECKUX TEXHOJIOTUH.

JUist 3amuThl KeiicoB oOyyaromumcest Heo6xoumo B paMkax BCP moArotoBuTh ycTHOE COOOIIEHHE



10 pe3yJibTaTaM PELICHUs Keica C MOArOTOBKOM MPE3ECHTALIUH.

Kpurepun onieHuBaHMs yCTHOTO COOOIICHUS:

Kpurepun

Baannl

OICHUBaAHUA

1 6ann

2 0aj11a

3 0a11a

1. CooTBeTcTBHE
COAEp)KaHMS JOKIIaaa
3a9BJIEHHOU TEME

COZEp)KaHUE AOKIaaa
JIMIIb YaCTUYHO
COOTBETCTBYET
3asBJICHHON TeMe

coaep>KaHue J0KIazaa, 3a
HCKITIOUCHUEM
OTACIbHBIX MOMCHTOB,
COOTBETCTBYET
3asIBIICHHOI TEME U B
MOJTHOM Mepe eé
pacKpbIBaeT

coJepiKaHue AOKIaaa
COOTBETCTBYET
3asBIICHHOI TeME U B
MOJTHOM Mepe €€
pacKpbIBaeT

2. CreneHnp
PaCKpPBITHS TEMBI

packpbITa Majias 4acTh
TEMBI; TTIOUCK
nH(pOpMAIH IPOBEAEH
MMOBEPXHOCTHO; B
W3JI0’KEHUU MaTepuaia
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TeMa PacKPBITa XOPOIIIO,
HO HE B IIOJIHOM 00BEME;
uH(popMauu
TIPEJICTABICHO
HEIOCTATOYHO; B
OTJICTBHBIX CITyJasiX
HapyIIIeHa JJOTUKA B
U3JI0’KEHUU MaTepuraa,
HE COBCEM JIOCTYITHO

TE€Ma PacKpbITa
MOJIHOCTHIO;
Ipe/ICTaBJIeH
000CHOBaHHBII 00BbEM
uH(poOpMaLnu;
U3JI0’KEHUE MaTepuasia
JIOTUYHO, I0OCTYITHO

3.YMeHue A0CTyIHO
Y TIOHSTHO TIEpEIaTh
cojiepKaHUE JTOKJIaaa
B BHJIC TIPE3CHTAIIH

U3 TPEACTABICHHON
MPE3CHTAIIN HE COBCEM
MOHATHA TEMATHKAa
HCCIEI0BaHMUs, JETaIN
HE PaCKPBITHI

Ha OCHOBE
MPEJCTABICHHON
Ipe3eHTalNH
dbopmupyetcs odiee
MOHUMaHUE TEMATUKH
UCCJIEIOBaHUS, HO HE
SICHBI JIeTau

Ha OCHOBE
MPEJCTABICHHON
Mpe3eHTalNH
dbopmMupyeTcs MmoaHoe
MOHUMAaHUE TEMATUKH
UCCIIeIOBaHUS,
PaCKpBITHI JIeTalIN

KpI/ITepI/II/I OILICHUMBAaHM IIPE3CHTAIIUN

Bbanawbl
Kpurepun oneHuBanusi
0 1 2
MOJIHOTA MCTIONBb30BaHMs | MH(pOpMAIIHs, uHpopmManus, Mpe3eHTALHS COACPKHUT

yqe6Horo MaTtcpHrajia

HCIIOJIb3yEMas B
IMpE3CHTAllu, HC
OTHOCHUTBLCA K TEMC

IpeJcTaBiIeHHas B
IPEe3eHTAaIMH, OTHOCUTCS
K TeMe, HO
HEI0CTaTOYHO MOJHO
PacKpBIBAIOT €€
coJiepKaHue

MOJTHYIO ¥ YETKYIO
nHpopMaIuio,
JOCTATOYHYIO JUISI
dbopmupoBaHus
NPE/ICTaBICHUS O TEME

JIOTHUKA U3JI0KESHUS
Marepuania B
COOTBETCTBHU C MJIAHOM
1 TEMOM 3aJaHus

MaTepHrall
IMPE3CHTAalU HE
COOTBCTCTBYCT TCMC,
IIJ1aHa HET

MaTepurall IIpe3CHTalluu
YaCTUYHO COOTBCTCTBYCT
TEMC 3alaHus, ITJIaH
MMOCTPOCH HC TOYHO

Marepuail,
IIPUBEICHHBIN B
Mpe3EHTAlNU
MMOJTHOCTBIO
COOTBETCTBYIOT TEME
3aJaHus U
COCTaBJICHHOMY IUUIaHYy




TCPMUHOJIOTHYCCKAA U
opdorpaduyeckas
rpaMOTHOCTD

B IMPE3CHTallUA
IIPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, HE BCE
TCPMHHBI IPUMCHCHDBI
10 CYIIECTBY

B IIPE3CHTAIUU
IPUCYTCTBYIOT
opdorpaduueckue
OLIMOKU, TEPMUHBI
PUMEHEHBI BEPHO

B IIPE3CHTAIUN
OTCYTCTBYIOT
opdorpaduueckue
OLINOKYU, TEPMUHBI
PUMEHEHBI BEPHO

AKKypaTHOCTb U
OPUT'MHAJIBHOCTh
IIOCTPOCHUS

IPE3CHTAIHS
nocTpoeHa 6e3 yuera
KOMITO3UITUHT
cliaiiioB, 0e3
coOmoIeHus
TpeboBaHUM K
mpudram u
IBETOBOMY
0(hOpMIICHUIO

Ipe3eHTAIHs TOCTPOeHA
C Y4eTOM TpeOOBaHUN K
0(OPMIICHHIO, HO HET
eAMHOro o(opmileHUs
Clai10B

MIPE3CHTALIHS
MOCTPOEHA B MOJHOM
COOTBETCTBHUH C
TpeOOBaHUAMHU
odopMIiIeHHUS,
HCITOJIb30BaH
OPUTHHAJIBHBINA MOIXO0
K o(hopmIIeHHIO
cllaiioB

Ikana nepeBoaa 6a/U10B B OTMETKY:

17-15 6amnos - «5»
14 - 9 GayuioB - «4»
8-6 OayUIoB - «3»

Menee 6 0aIOB HITH OTCYTCTBUE PAOOTHI - «2»




4.3. llpome:xxyTouHasi arTectanus (1updepeHIHPOBAHHBII 3a4eT)

[Ipomexxyrounast arrecranus no aucuummae (npeamery) OVY.13 buonorust mpoBoaurTcs B
dbopme muddepeHIPOBAaHHOTO 3aueTa. 3aJaHue BKIIIOYAET B CeOs: TECTOBBIC BOIMPOCHI, HAIpPaBIICHHBIC
Ha MPOBEPKY YCBOEHHUSI TEOPETUUYECKOrO MaTepuaa, U 3aadd U 3aJaHusl, HalpaBJICHHbIC HA IIPOBEPKY
c(OPMHUPOBAHHOCTH MPAKTUIECKUX YMEHUH.

Yacts 1 conepxut 15 3amanuii ¢ BBIOOPOM OJHOTO BEPHOIO OTBETa M3 ueThipex U 10 3amaHuii c
BBIOOPOM HECKOJBKHUX BEPHBIX OTBETOB, HA COOTBETCTBHS OHMOJIOTHYECKHX OOBEKTOB, IPOIECCOB H
SIBJICHUIA.

Yacte 2 comepkuT 4 3amaud W3 pa3HBIX TEM IUCIHMILIMHBI M 1 NMPakTHKO-OPHEHTHPOBAHHOE
3aJlaHue.

Kontpoaupyemsie komnerennnu: OK 01, OK 02, OK 04, OK 07, 1K 2.1

Yacip 1
B 3aganusx 1-15 Bpi0epuTe 01MH NPABUJIBHBIN OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMBI COCTABJISAET MOJIEKVYJIA

1) ne30KkCUpUOOHYKICHHOBOW KUCIIOTHI;

2) pOOHYKJICHHOBOM KHUCIIOTHI,

3) nmunuaa;

4) nmonucaxapua.

2. YJAJTEHUE JUMEPOB TUMHWHA B MOJIEKVYJIE THK ITPOUCXOAIUT B ITPOILIECCE
1) TpancBepcuu;

2) penapariuu;

3) peruMKaIuu;

4) Tpancdopmanuu.

3. JUII OBPA3OBAHUS JIMITUHOT'O BUCJIOS BAXKHBI B3AMMOJIEMCTBUS MEXY
MOJIEKYJIAMU JIUTTN1OB:

1) BOJIOPOIHBIC U HOHHBIC,

2) MOHHBIC M KOBAJICHTHBIC;

3) KoBaJIcHTHBIE U THIAPO(DOOHEIE;

4) ToapK0 THAPOPOOHEIE.

4. YIAJIEHUE JUMEPOB TUMMWHA B MOJIEKYJIE JHK I[TPOUCXOAUT B ITPOIIECCE
1) penapanuu;

2) Tpanchopmanuu;

3) TpaHCBEpCHH;

4) peruMKanuu.

5. U KIIETOK PACTEHHNI HE XAPAKTEPEH CUHTE3

1) aMHHOKHCIIOT;

2) HYKJICOTHJIOB;

3) raMKoreHa;

4) hochonunuaos.

6. BITPO®A3E MUTO3A JJNIMHA XPOMOCOMbI YMEHBIIAETCA 3A CUET
1) TpaHCKpUIMIINH;

2) penyIuINKaIiH;

3) meHaTypaIum;

4) ciupanu3aium.

7. BJIATOIAPS KOHBIOT'ALIMN 1 KPOCCHUHI'OBEPY ITPOUCXOJIUT

1) yBenuueHHE YUCIa XPOMOCOM BJIBOE;

2) 0OMeH reHeTHYeCKOM HH(POPMAITHEH MEX Ty TOMOJIOTHYHBIMH XPOMOCOMAaMH;

3) yMEHbIIIEHHE YHCIIa XPOMOCOM BIBOC;

4) yBeNnYeHUEe YNCIia TaMeT.



8. IIOJIUITEIITUAHBIE HEIMX CUHTE3NPYIOTCA HA PUBOCOMAX, HAXOJJAIINXCA:
1) B uuTo30s1€ ¥ MOIUMUIUPYIOTCS TAKXKE B [IUTO30JIC;

2) B IUTO30J1€, 3aT€M MOAUPUIUPYIOTCS B anmapate ['oyibmku;

3) Ha MeMOpaHe YHI0IUIA3MATHYECKOTO PETHKYIYMa, 3aTeM MOAU(MHIUPYIOTCS B anmnapare ['0JbKu;
4) B IMTO30J1€, 3aTeM MOJUPHUIIUPYIOTCS B JTFOMCHE JIN30COMBI.

9. UHTPOHBI BCTPEYAIOTC B 'TEHAX

1) TonBKO FYKAPHOT apXxeOaKTePHii;

2) 9yKapHOT U dyOaKTepHii;

3) sybakTepuii u apxeOaKTepui;

4) apxeOaKTepHii U SyKapHOT.

10. BCE PEAKIIMM CUHTE3A OPTAHMYECKMX BEILECTB B KJIETKE ITPOUCXOAT

1) o6pazoBanuem mosiekyin ATD;

2) ¢ 0cBOOOXK/ICHHEM SHEPTHH;

3) paciueruieHueM BeIIeCTB;

4) UCroSIb30BaHUEM SHEPTUH.

11. U3 O}IHOIZ MOJIEKVYJIbI HYKJIEMHOBOW KHCJIOTHI B COEJMHEHHNU C BEJIKAMUA
COCTOUT

1) MuTOXOHIPUS;

2) XxpoMocoma;

3) rew;

4) XJI0pOoILIacT.

12. JTOUEPHUE XPOMATH/AbI CTAHOBATCA CAMOCTOATEJIbBHBIMHU XPOMOCOMAMMU
ITOCJIE

1) cnapuBaHuUs TOMOJIOTHYHBIX XPOMATHU/T;

2) oOMeHa y4acTKaMy MEXTy TOMOJIOTHYHBIMUA XPOMOCOMaMH;

3) pazzeneHus COSAUHSIONICH UX IIEHTPOMEPHI,

4) BBICTpaMBaHKsI XPOMOCOM B SKBATOPHAIIBHO TIOCKOCTH KIICTKH.

13. TEHETMYECKHI KOJT - DTO:

1) Habop KIETOYHBIX T€HOB;

2) HYKJICOTH/IHASI MTOCIIE0BATEIbHOCTh ['CHA,;

3) reHeTuyYecKas IKCIIPECCHS,;

4) cucTeMa 3arucH TeHeTHIECKOM HH(OPMAITUH.

14. B KAKUX U3 [IEPEYMCJIEHHBIX OPTAHEJIJI CAMAS BEICOKASI KOHIIEHTPALIMA Ca?
1) sape;

2) MUTOXOHJIPHSIX;

3) LHUTOILIAa3ME;

4) anmapate ['oJbKH.

15. KAKHUE 13 I[TEPEUNCJIEHHBIX HMXXE CTPYKTYP KJIIETKM HE UMEKOT MEMBPAHBI
1) nmu30coMBI;

2) XJIOPOILIACTHL;

3) SAAPBIIIKY;

4) anmapat ['oJboKH.

ITAJIOHLI OTBETOB:

Ne 3ananus 1(2|13(4|5|6(7|8[9]10] 11|12 13| 14| 15

OTBET 1(214(1|3|14(2|31] 4] 2| 3|4 2|3

B 3aganunsx 16-25 BpiGepuTe HECKOJIBKO NPABUIbHBIX 0TBETOB MJIM YCTAHOBUTE COOTBETCTBHE HJIN
MOCJIe0BATEIbHOCTD:

16. BOCCTAHOBUTE B HCTOPMYECKOM IUTIAHE IIOCJIEAOBATEJIBHOCTb STAIIOB
BO3AENCTBHUA YEJIOBEKA HA BUOCDEPY:



1) ycunenue BAMSHUS Ha TIPUPO.TY C KOPEHHBIM IIPE0Opa30BaHUEM YaCTH SKOCHCTEM;

2) U3MEHEHHUE PKOCUCTEM Yepe3 MacTh0y CKOTa, yCKOPEHHE POCTa TPaB IyTEM WX BBIKUI'AHUS U T. I1.;

3) riobanbHOE M3MEHEHHE BCEX JKOJOTMYECKUX KOMIIOHCHTOB B IIEJIOM B CBSI3M C HEOTPAaHHYCHHON
MHTEHCU(UKAINEH X034HCTBA;

4) CBepXMHTEHCUBHAsI 0X0Ta 0€3 pe3KOro M3MEHEHHS IKOCUCTEM B IIEPUO/]] CTAHOBIICHHUS YEJIOBEYECTBA;

5) Bo3xeiicTBHE Tr0/Iei HAa OnoCcdepy JHIb KaK OOBIYHBIX OMOJIOTHYECKUX BH/IOB.

17. BBIBEPUTE ITPOLIECCHI, IIPOTEKAIOIIME B IIPO®A3E I[TIEPBOI'O JIEJIEHHS MEMO3A

1) oOMeH y4acTKaMu XpOMOCOM;

2) Habop xpomocoMm u urcio mosiekyn JJHK B kinetke — 4n4c;

3) neneHue HEHTPOMEP XPOMOCOM;

4) popMupoBaHUE BEpPETCHA JICIICHHS;

5) BBICTpanBaHKHE XPOMOCOM 10 3KBATOPY KICTKH.

18. KAKUME ITPOLIECCHI ITPOUCXOAAT B KJIETKE B ITEPUO/I MHTEP®A3BI?

1) cnipanu3aims XpoMoCcoM;

2) penyrumkanus mosekyn JIHK;

3) pacTBOpeHHE SAECPHOIT 000JIOUKH;

4) cuHTe3 OEJIKOB B IIUTOILIA3ME;

5) cunte3 uPHK B siype.

19. MAIJIBIE KPYI'OBOPOTHI VYIJIEPOAA B BUOC®EPE MOI'YT OCYHWECTBJIATHCA
CJIEAYIOUUM ITYTEM:

1) yraekucnblii ra3 Beigensiercss B atMocdepy B mporecce pOTOCHHTE3a B JHEBHOE BPEMSs, a B HOYHOEC
BpEMsI €T0 YacCTh IMOTJIONIACTCS PACTCHUSMH U3 CPEIIBI;

2) YIIIEKUCIBIN Ta3 MorJjomaeTcs u3 arMocdepsl B mporiecce GOTOCHHTE3a B THEBHOE BPEMSs, a B HOUHOE
BpEMsI €T0 YacCTh BBIACISICTCS PACTCHUSIMHU B CPELY;

3) yriueKucIeli ra3 arMocdepsl MOTIOMACTCs B mporecce POTOCHHTE3a ¢ 00pa30BaHHEM OPraHUYECKUX
BEIIECTB, a C TUOEIBbIO PACTEHHA M YKUBOTHBIX IPOMCXOJUT OKHCICHHUE OPraHWYECKHX BEIIECTB C
BBIJICJICHUEM YTJICKHCIIOTO ra3a;

4) yriekucibiii ra3 atMocdepsl MOriomaercst B mpouecce GOTOCHHTE3a, a PH JIBIXaHUH BBIIEIACTCS B
atmocdepy;

5) yriekucibiii ra3 atMocdephl MOTJIOIIASTCS B Mpoliecce GOTOCHHTE3a, a TIPH CKUTAHUK OPTaHHYSCKUX
BEIIECCTB BBIJEISIETCS B aTMochepy.

20. YKAXUTE [NIOCJIEAOBATEJIBHOCTb ®A3 OITJIOJOTBOPEHU .

1) cnusiHKe raMeT, WM CUHTaMHUIA;

2) MMCTAaHTHOE B3aUMOJICHCTBUE U COMMIKECHHUE TaMeET;

3) KOHTaKTHOE B3aUMOJICHCTBHE TaMET U aKTUBAIIMS SIHIICKIICTKH.

21. YCTAHOBUTE ITOCJIEJIOBATEJIbHOCTb CTAJIM MHAVBUJIY AJIbBHOT'O PA3BUTUSA
YEJIOBEKA, HAUMHAS OT 3UT'OThI.

1) hbopmupoBaHHE YETHIPEXKAMEPHOT'O CEP/ILIa;

2) obpa3oBaHue 01aCTOMEPOB;

3) opMupoBaHue HEPBHOM CHCTEMBI;

4) hopMupoBaHHE ME30IEPMBIL;

5) oOpa3zoBaHue IBYXCIIOHHOTO 3apO/IbIIIIA.

22. BBIBEPUTE TPU ®YHKINHU TNTASMATUYECKO MEMEPAHBI

1) obecnieurBaeT MOCTYIICHUE B KIICTKY HOHOB M MEJIKUX MOJICKYIT;

2) obecrieyrBaeT MepeIBUKECHHE BEIIECTB B KIICTKE;

3) OTrpaHUYUBACT [IMTOILIA3MY OT OKPYKAFOLICH CPEeIbL;

4) y4acTBYeT B MOTJIONICHUH BEIIECTB KIETKOM;

5) mpuaaer KIeTke )KecTKyro hopmy;

6) ciyxut Matpuiei s cuate3a uPHK.

23. BBIBEPUTE JIBA TTPU3HAKA HE MNOJAXOISAIIMUE 1JIs1 OTIMCAHUSA TPAHCKPUIILIUA vV
OYKAPUOT

1) oOpazoBaHKe MOTMHYKICOTHIHOHN LIETIH;

2) COCIMHSIOTCS HyKJICOTU/IBI, COJIEPIKAIIUE IE30KCUPHO03Y;



3) matpwuiieii ciayxut Mosekyna JJTHK;

4) IPOUCXOIUT B SIIIPE;

5) ynBoenue mouexyisl JJHK.

24. YCTAHOBUTE TTOCJIEAOBATEJIbHOCTb [MPOLUECCOB DMBPUOHAJIBHOI'O PABBUTHU A
I[MTO3BOHOYHbBIX ) XUBOTHBIX:

1) 3akma/Ka 3a4aTOYHBIX OPT'aHOB 3aPO/IbIINIA;

2) HampaBJICHHBIC TICPEMEIICHHS KJICTOK U UX TUPPEePCHIIUPOBKA;

3) pa3BuUTHE HEPBHOM IIJIACTHHKH;

4) cnusiHUE SHICKIETKU M CIIEPMATO301/1a U 00pa30BaHUE 3UTOTHI;

5) dpopmEpoBaHHE MHOTOKIECTOYHOTO OTHOCIOHHOTO 3apO/IbIIIIa.

25. YIIOPAAOUYUTE UCKOITAEMBIE ®OPMbI UEJIOBEKA 11O BPEMEHU CYIIECTBOBAHI S,
HAUYMHAS C CAMOM IPEBHEM ®OPMBI:

1) YenoBek ymenblii;

2) KpomaHboHIIBI;

3) HeannepTraiblibr,

4) YenoBek MPpSMOXOISIIHH;

5) ABcTpaonurex.

ITAJIOHBI OTBETOB:

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

OTBET 54213|1411245)|345]| 23125431 134]| 25| 45231 | 51432

Yacip 2

B 3apanusx 26-30 pemmure 3apaum:

3apanue 26. 3agauya Ne 1. Onpenenute, Kakas OKpacka IBETKOB OyJIET Y PACTEHHI TOpoXa, MOJydeHHBIX
OT CaMOOIIBIJICHHSI TOMO3HTOTHBIX POJUTENHCKUAX (HOPM C KPACHBIMH M ¢ O€JIBIMHU LBETKAMH, a TAKXKE OT
WX CKPEIIUBAHMS MEXITy COOO.

Pemenne. O6e poautenbckue GopMbl TOMO3UTOTHBI, TIOATOMY 3aIUCh CKPEIIUBAHUI OYIET CIICIYIONICH:
— ot camoomnbuteHus: 1) P: AA X AA; 2) P: aa X aa;

— OT MEPEKPECTHOrO omnbuieHus: P: AA X aa.

I'oMo3urorHeie (GOpPMBI AIOT €IMHCTBEHHBIH THUIT TaMET, W MO3TOMY IPH WX CIUSHUH OyAET IMOJIydeH
enuHcTBeHHBIN THIT TOTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrtBer. 1. KpacHOIBETKOBbIE TOMO3UTOTHBIE PACTEHUS JAIOT TOJIBKO (DOPMBI C KPaCHBIMHU I[BETKAMU. 2.
Bce notoMku pactenuii ¢ 6enbiMu IIBETKaMK OyIyT OEJIOIBETKOBBIMU (OHH BCEria roMO3UTOTHBI). 3. Bee
pacTeHUss OT CKPCIIMBAHHMS  KPACHOIIBETKOBBIX TOMO3HUIOTHBIX C  OCJIOIBETKOBBIMH  OyAyT
KPaCHOIBETKOBBIMH (JIOMHUHAHTHBINA (PEHOTHII), HO TE€TEPO3UTOTHBIMH 10 TCHOTHITY.

3aganue 27. 3agaua Ne 2. Ha peGenka ¢ | rpynmnoii kpoBu B poAJioMe MPETEHAYIOT JIBE POIUTEIHLCKUE
napsl:

— 1 mapa: mats c |, orery ¢ |V rpynmnoit kpoBu;

— 2 mapa: Math co I, orer ¢ 1l rpynmnoit kposwu.

Kakoit mape npuHaiiexxut pedeHok?

Pemenne. Pebenok c I rp. kpoBu mo renotuny — [°I°. Takoe coderanue anneneil BO3SMOXKHO TOJBKO B
cllyyae, €ClId TaMeThl M OTLIa, U MaTepu OyayT cojaepkaTh amuienu 1°. CrnempoBaTenbHO, 3Ta KOMOMHAIUS
T€HOB MOIJIa OCYIIECTBUTHCS TOJIBKO NMPH 3auaTHU peOeHKa B cilydae BTOpPOW Maphl, KOTAa MaTh U OTeI]
reTepPO3UTOTHI. 3alHUILIEM CXEMY CKpPEIIUBaHUS

P:1AI°xIBI° d; GQ: 0,5I A+ 0,51° GJ: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBuaHO, YTO TMEpBasi CyNpyKecKas rapa MpeTeHaA0BaTh Ha ATOr0 peOeHKa HE MOXKET, T. K. Y HEe MOTYT
ObITh ety TosbKo co |1 u Il rpynnamu kposu:

P:1°1° @ x AT BJ; F1: 50% IA 1° u 50%IB 1° (y mereit 11 u 11l rp. xpoBH cOOTB.).



OtBet. PeOeHOK IpUHAICKUT BTOPOH Mape Cyrnpyros.

3aganue 28. 3amaua Ne 3. Onpenenure cpeqHUi pa3Mep JTUCTOYKOB y OEIIOTO KIIeBepa, MOITYYCHHOTO OT
CKPELIMBaHUS T€TOPO3UTOTHBIX pacTeHui ¢ mucroukamu 10 u 7 MM COOTBETCTBEHHO.

Pemenne. OmnpenensieM reHOTHITBI U 3aUChIBAEM CKpPEIIUBaHUE!

P: V bav x V by v; onpenensiem ramerst: GP: 0,5V ba + 0,5v; GA': 0,5V by + 0,5v; moaydaeM HOTOMKOB:
F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Ortger. [lorydeHno 4 tTuna GeHOTHIIOB U TEHOTUIIOB B PABHBIX COOTHOIICHHAX. V3 HUX U1t IepBOTo OyIeT
XapakTepHa CBEPXJIOMUHAHTHOCTD (CPEIHUH pa3Mep JIUCTOYKOB 18 Mm).

3aganue 29. 3amaua Ne 4. [lpoaHanusupyiite xapakTep Iepeladdl pPEleCCUBHOTO, YaCTHYHO
CIICTUICHHOTO C TI0JIOM, HACJIEICTBEHHOTO 3a00JICBaHHS OT MAaTEPH K IIOTOMKAM.

Pemenue. P:9X aX a X AY AGonsHa F1: QX AXa d XaY AF2:2X AX a; X aX a;d XAY A;
3X aY A 6onbHa

Otger. bosie3Hb nepeaeTCss OT MATEPH Yepe3 AETEN U MPOSIBISAETCS TOJIBKO Y BHYYEK.

3aganue 30. 13 snemeHTOB cooOuiecTBa (I10JIEBKa, 3€pHO 3J1aKOB, (GMIIMH, XOPEK) COCTaBbTE MUILEBYIO
LEIb U Ha OCHOBAHUU IIpaBHJIa SKOJIOTUUECKOM mupaMuJbl ONIPEACTIUTE, CKOJIBKO HYXKHO 3€pHa, 4TOOBI B
JIeCy BBIPOC OJIUH (DPUITUH MAccou 2,5 K.

OTser:

3epHo 1akos MuIB-TIONEBKA Xopexk Punun
2500 kr 250 kr 25 kr 2.5 kr

B Yactm 1 u Yactu 2 mpeacraBiieHbl 3aaHUsi, OTHOCSIIMECS K TPEM YPOBHSM CIIOXKHOCTH:
CHHU3KHI», «CPEIHUI», «BBICOKHI». B 3aBUCHMOCTH OT THNA M TPYAHOCTH 3aJaHUs €T0 BBIMIOJHEHUE
OIICHUBACTCS Pa3HbIM YUCIOM OayuioB. BBIMOMHEHHE KaXIOTO 3a/laHUsl «HU3KOT0» YPOBHS CIIOKHOCTH
orneHuBaeTcs 1 Oayymom. 3a BBIMOJTHEHUE 33JIaHUN «CPEIHET0» YPOBHS CJIOKHOCTH B 3aBUCHUMOCTH OT
MTOJTHOTHI ¥ MIPABWJIBHOCTH OTBETA IIPUCBAUBAETCS JI0 2 OAJIIOB.

K 3amaHuio «BBICOKOTO» YpPOBHS CIIOKHOCTH OTHOCHTCS PEIICHHE CHUTYallHOHHBIX 3aj1ad. 3a
BBITIOJTHEHUE 3aJIaHUM «BBICOKOTO» YPOBHS B 3aBUCUMOCTH OT IIOJIHOTHI W TPaBHILHOCTH OTBETa
MIPUCBAUBAETCS 10 3-X OAIIOB.

3aaHus «HU3KOTO» U «CPEAHETO» YPOBHEH CIIOKHOCTH MPOBEPSAIOTCS aBToMaTH4YecKu. OTBETHI Ha
3aJIaHUsI «BBICOKOTOY» YPOBHS ITPOBEPSIOTCS B PYYHOM PEXKHUME.

Pacrnipenienenue 3aanuii o ypoBHsIM CJI0KHOCTHU MPEACTABICHO B CIEAYIOIIEH TabmuIe:

YpoBennb IIpouentHoe
CJIOKHOCTH baan cojepkaHue Tun Bonpocos

3alaHuA 3aJaHni

Huskui 1 50% - 3aJ1aHUs C BBIOOPOM OJTHOTO NMPaBUWIILHOTO OTBETA

Cpennuit 2 33% - MHO>KE€CTBEHHBII BHIOOD;
- BONPOCHl  Ha  YNOPAJOYMBAHUWE  WJIH
yCTaHOBJIEHHE NPAaBUIBHOM MOCIEI0BATEIbHOCTH

Bricokuit 3 17% - 3aJa4d, NPEeIyCMaTpPUBAIOUIUE PpPa3BEPHYTHIN
OTBET




Kpurtepuu onennBanus:

Ouenka IIpoueHT BHINOTHEHUS
COTIIMIHOY 86-100%
«XOPOLIO» 76-85%

«YIIOBJIETBOPUTEIILHOY 61-75%

CHCYHOOBJICTBOPHUTCIBHO»

Mmenee 60%
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