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1. MTACIOPT PABOYEHN ITPOI'PAMMbBI YYEFHOU JUCIUTILINHBI
Y. 02 BUOJIOI'UA

1.1. O6sn1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW AWCITUIUIMHBI SBJSIETCS YaCThIO MPOTPAMMBI
MOATOTOBKM crenuanuctoB cpeanero 3seHa (nanee [1I1C3) B coorBercTBUM ¢ I'OC
CIIO 1mo  cmemmamsHoctd  15.02.14  OCHAILEHUE  CPEACTBAMU
ABTOMATU3AINU TEXHOJIOT'MYECKUX ITPOLECCOB U IMTPOU3BO/ICTB
(ITO OTPACIIAM).

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HHITCC3:
YueOHas TUCHUIUIMHA BXOAUT B 001meoopa3oBarenpHbli muki [TTICC3

1.3. Ilesiu 1 TPpeOOBaHUA K Pe3yJbTATAM OCBOCHHMS YUeOHOM TUCIUIINHBI:

WN3yyeHne  NHUCUMIUIMHBI  HANpaBiIe€HO Ha  (QopMUpoBaHUE  OOIIMX
KOMIIETCHITNH, BKIIIOYAIOIHX B c€0s CIIOCOOHOCTE:

OK 02. OcymecTBiATh MOUCK, AHAIW3 M HHTEpPHpETAlUi0 HHGOpMAaLHH,
HE0OXOAMMOM 7Sl BBIMIOJIHEHUS 3a/1a4 IPO(hEeCCHOHATIBHOMN 1eATEIbHOCTH;

OK 07. ConencTBoBaTh COXPaHECHUIO OKpY>Karolen cpenpl,
pecypcocbepexkennto, 3h(PEeKTUBHO AEMUCTBOBATH B YPE3BbIYANHBIX CUTYAITUSX;

OK 09. Hcnonb3oBaTh HHPOPMALMOHHBIE TEXHOJOTUU B MPO(ECCHOHATBHOM
NEATEIBHOCTH.

B pesynpTaTte oOCBOCHHS Yy4uyeOHON JAMCHMIUIMHBI OOYYarOUIUICS JOJIKEH
JOCTHYB CIEAYIOIINE PE3YNIbTATHI:

JIUYHOCMHbLE:

- c(OpMHUPOBAHHOCTh UYBCTBA TOPJOCTH U YBAXKEHUS K UCTOPUH U
JOCTIKEHUSIM OT€YECTBEHHON OMOJIOTUYECKOW HAyKU; MPEJCTABICHUS O IEJIOCTHOM
€CTECTBEHHO-HAYYHOU KapTUHE MUPA;

- TOHMMAaHUE B3aMMOCBSI3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HayK, HX
BJIMSIHUS HA  OKPY)XAlOU[yl0  Cpeay, JKOHOMHYECKYIO, TEXHOJOTHYECKYIO,
COLIMAJIBHYIO U 3THYECKYIO C(ephl JeATETbHOCTH YEJIOBEKA;

- CIIOCOOHOCTh HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHE MHUpa B 00pa3oBaTelibHOM UM NPOGECCHOHAIBHOW AESATENbHOCTH;
BO3MOXXHOCTH HMH(OPMAIMOHHOW Cpelbl Juisi oOecrnedeHus MPOJyKTUBHOIO
caMmo00pa30oBaHus;

- BJIQJICHUE KYJbTYpOHl MBIIIJICHUS, CIOCOOHOCTh K OOOOIICHHIO, aHAJIU3Y,
BOCTIPUATHIO MH(POpMAIMU B 0OJACTH €CTECTBEHHBIX HAayK, MOCTAHOBKE LIETU U
BBIOOPY IMyTeH €€ NTOCTUKEHUS B TPOPECCHOHATIbHOM cdepe;

-CIIOCOOHOCTh PYKOBOJCTBOBATHCS B CBOEH J1E€ATEIHLHOCTH COBPEMEHHBIMU
INPUHUMIIAMUA  TOJEPAHTHOCTH, JUajora W COTPYJHUYECTBA; TOTOBHOCTh K
B3aMMOJICUCTBHIO C KOJUIEraMu, paboTe B KOJJIEKTHUBE;

- TOTOBHOCThH HCIIOJIb30BaTh OCHOBHBIE METOZbI 3aIUTBl OT BO3MOXKHBIX
MOCJICICTBUN aBapuil, KaTacTpod, CTUXUUHBIX OCJICTBUM;



- oOnamanWie HaBbIKaMH 0Oe30mMacHOM pabOTBI BO BpeMs MPOEKTHO-
UCCJIEIOBATENILCKOM M OAKCIIEPUMEHTAIBLHON JIESITENIbHOCTH, TPU HCIOJIb30BaHUU
71a00paTOPHOTO 00OPYAOBAHNS,

- CIOCOOHOCTh HCIIOJIb30BaTh NPHOOPETEHHBbIC 3HAHUS W YMEHHUS B
PAKTUYECKON JESTENIbHOCTA W TIOBCEAHEBHOM JKM3HU MJIA COOJIIOJICHUS MeEp
npo(UIAKTUKN OTPABICHUN, BUPYCHBIX M IPYTUX 3a00J€BaHU, CTPECCOB, BPEIHBIX
NPUBBIUEK (KYpEHUsl, AIKOTOIM3Ma, HAPKOMaHWH); MPaBUII TOBEACHUS B IPUPOAHON
cpene;

- TOTOBHOCTh K OKAa3aHUIO MEPBOMl MOMOIIM NPH TpaBMax, MPOCTYIHBIX U
IpyTruXx 3a00JI€BaHUSAX, OTPABICHUSIX MHUIIECBBIMH MMPOTYKTAMH;

MemanpeomemHuwle:

- OCO3HAHHME COLMAIBHON 3HAYMMOCTU CBOEH MPOQPEeCcCUun/CrennanbHOCTH,
o0JaaHre MOTHUBAIMEN K OCYIIECTBICHUIO MTPOPECCUOHAIBHOM AESITENbHOCTH;

-MIOBBIIICHUE  WHTEJUIEKTYaJbHOIO  YpOBHS B  MpPOLECCE  U3YUYEHUS
OMOJIOTUYECKUX SBJICHUM; BBIIAIOMIMXCA JIOCTHKEHUN OWOJOTHUH, BOILIEANIUX B
OOIIIEYEIIOBEUECKYIO KYJIBTYPY; CIOXHBIX U TMPOTUBOPEUUBBIX MyTEH pa3BUTHUS
COBPEMEHHBIX HAYYHBIX B3IJISIOB, UCH, TECOpUN, KOHIIENIUHN, TUIIOTE3 (O CYIIHOCTU
U TIPOUCXOKJICHUU KU3HU, YEJIOBEKa) B X0Jie paboThl C Pa3IMUYHBIMU MCTOYHHUKAMU
uHbopMaIuy;

- CIIOCOOHOCTh OPTraHU30BBIBATH COTPYITHUYECTBO €AMHOMBIIIUICHHUKOB, B TOM
YuCJI€ C UCIOJIb30BAaHUEM COBPEMEHHBIX HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHi;

- CHOCOOHOCTh MOHUMATh MNPUHIUIBI YCTOMYMBOCTH U MPOSYKTUBHOCTH
KUBOU TIPUPOJIbI, MyTH €€ U3MEHEHUS MOJ BIUSHUEM aHTPOIOTEHHBIX (DAKTOPOB,
CHOCOOHOCTh K CHCTEMHOMY aHajiu3y TIJI00aJbHBIX 53KOJIOTHYECKUX MpoOiIeM,
BOIIPOCOB COCTOSIHUSI OKpPY’KaloIIel cpeipl M PalMOHAIBLHOTO HCIOJb30BaAHUS
IPUPOJIHBIX PECYPCOB;

-yMEHHE OOOCHOBBIBATH MECTO U pOJIb OWUOJOTHYECKUX 3HAHUNA B
IIPAKTUYECKON JIEATEIBHOCTH JIFOJEW, PpAa3BUTUU COBPEMEHHBIX TEXHOJOTHM;
OTIPEENATh KUBbIE OOBEKTHI B MPUPO/IC; TPOBOIUTH HAOIIOIEHUS 32 YKOCUCTEMaMU
C LIETIbI0 X OMMCAHMS W BBISBJICHHS] €CTECTBEHHBIX M aHTPOIOTECHHBIX M3MEHECHHI,
HAXOJUTh U aHATIM3UPOBATH MHPOPMAIIUIO O KUBBIX 00BEKTAX;

- CIOCOOHOCTh TMPUMEHATH OMOJOTUYECKHE W DKOJOTMYECKHE 3HAHUS IS
aHaJM3a MPUKJIAIHBIX MPOOJIEM X035UCTBEHHOM €SI TEIbHOCTH;

- CHOCOOHOCTh K  CaMOCTOSITEJIbHOMY  MPOBEACHHUIO  HCCIEAOBaHUM,
MOCTaHOBKE €CTEeCTBEHHO-HAYyYHOT'O AKCTIIEPUMEHTA, W CIIOJI30BaHUIO
MH()OPMAIIMOHHBIX TEXHOJIOTUH ISl pEIICHUS] HAYYHBIX U MTPOGECCUOHANIBHBIX 3a]1a4;

-CIIOCOOHOCTh K OIICHKE JTUYECKUX AaCIEKTOB HEKOTOPBIX HCCIETOBAHUMA B
00sacTi OMOTEXHOJOTUU (KJIIOHUPOBAHKE, NCKYCCTBEHHOE OTUIOAOTBOPEHUE);

npeomemmuule:

- ¢(OpMHUPOBAHHOCTh TPEJCTABICHHH O PpOIM M MeCTe OHOJIOTHH B
COBPEMEHHOW HAy4YHOW KapTHHE MHpa; T[OHMMAaHHWE POJM OHOJIOTHH B
dbopMmupoBaHUK Kpyrozopa U (PYHKIIMOHATHHOW TPAMOTHOCTH IS PEIICHUS
MPAKTUYECKUX 3a/1a4;



-BJIQJICHUE OCHOBOIIOJIATalOIIMMH MTOHATUSMHU U MPEACTABICHUAMU O KUBOU
NpUpPOAE, €€ YPOBHEBOW OpraHM3alluM M SBOJIIOLHMHM; YBEPEHHOE I0Jb30BAHUE
OMOJIOTHYECKON TEPMUHOJIOTUEH M CUMBOJIUKOM;

- BJIaJICHUE OCHOBHBIMM METO/IaMU HAYYHOTO MO3HAHUSI, UCTIOJIb3YEMBIMU MPU
OMOJIOTHYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB M DKOCHCTEM: OIIMCAHUEM,
U3MEpPEHUEM, MPOBEJACHUEM HAOIOJCHUN; BBISBICHUE M OIIEHKA aHTPOIIOT'C€HHBIX
U3MEHEHUN B IPUPOJIE;

-  chOpMHPOBAHHOCTh YMEHUH OOBSICHATH PE3YNbTAThl OUOJTOTHYECKUX
AKCIIEPUMEHTOB, PEIIaTh AIeMEHTapHbBIE OMOJOTUYECKHE 3a/1a4H;

-cpOpPMHUPOBAHHOCTh ~ COOCTBEHHOW  TO3WIIMM IO  OTHOIICHHIO K
Ounonornueckor nHMOpMAIUH, TOTydaeMOl W3 Pa3HbIX UCTOYHUKOB, K TI00aTHLHBIM
YKOJOTHYECKUM

npobJieMaM U MyTsIM UX PEIICHUSI.

1.4. Kosin4yecTBO 4aCOB HA 0CBOEHME MPOrPaAMMBbI Y4e0HOH AUCUMILIHHBI:
MakcumanbHOU yaeOHOM Harpy3ku odydaromierocs: 36 yaca, B TOM YHCIIE:
00s3aTeIbHON ayAUTOPHOM yueOHON Harpy3ku oOydaromierocsi 36 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUILJINHBI

2.1. O0beM yueOHOMH JUCHUNIMHBLI U BUIbI Y4eOHOH padoThl

Bup yueOHoii padoTbl O6nem 1acos

MakcumanbHas yueOHast HAarpy3Ka (Bcero mo nmporpamMme JuCHHUILIHHBI) 36
O6s13aTe/IbHAsI ayAUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 36

B TOM YHCIIE:

IIEKIUH, YPOKH 26
MPaKTUYECKUE 3aHATHS 6
lTa0opaTOPHBIE 3aHSITUS 4
CamocTosiTesibHas padoTa o0y4yawierocs (Bcero) -

[Ipomexxyrounas arrectanus B popme qudepeHIIMpOBaHHOTO 3a4ETa.




2.2 TemaTnueckuii IJIaH U coep:kanue yyeOHou qucuumiannsl Y. 02 buosorus

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadoparopHblie padoThl U Oo0bem Ypose Koani
pa3/iesioB U TeM NPaKTHYeCKHe 3aHATHSI, CAMOCTOSITeIbHAsA padoTa CTyAeHTOB, KypcoBas 4acos Hb KOMIIeTeHI Ui,
padora (MPoeKT), HHbIe BUAbI Y4e0HOIl pad0ThI B COOTBETCTBUH € Y4eOHBIM 0ocBOeH | ()OpMHMpPOBAHHU
IIAHOM usl 10 KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMblI
1 2 3 4 5
Pazgen 1. Yuenne o KjeTke 6 0K 02,07,09
Tema 1.1. Ctpoenne u | Conep:xaHue yueOHOro MaTepHaJia
pynkumnun KJIeTkH. | Beenenue. Kiietka — aiieMeHTapHas jKnBas CUCTEMa U OCHOBHAsl CTPYKTYpPHO- 2 1
Xumuyeckas (GyHKIMOHaJIbHAs €IUMHUIA BCEX JKUBBIX oOpraHu3MoB. Kparkas wucropus
OpPraHu3alyy KJIeTKH. | U3y4eHUS KICTKM. XHUMHMUYecKas opraHusanus KiIeTku. OpraHudyeckue u
HEOpPraHMYECKHE BEIEeCTBAa KJIETKHM U >KMBBIX OpraHU3MOB. benku, yrieBojsl,
JIMINJIbI, HYKJIEMHOBBIE KMCIIOTBI U X POJIb B KJIETKE.
Tema 1.2. Oomen | [Inactuueckuid u sHeprerndecknii oOMeH. CtpoeHHe W (YHKIHHA XPOMOCOM. 2 1
BeIeCTB u | IHK — Hocurens HacneactBeHHoM wuHpopmarmu. Permmkanms JIHK. Ten.
npeBpamenue dHepruu | ['enernueckuil koa. buocuntes 6enka. JKuzHeHHbIN UK KieTku. KneTku u ux
B KJeTKe. JKU3HeHHBIN | pa3HOOOpa3ue B MHOTOKJIETOUYHOM opraHusme. JuddepeHunpoBka KieTok.
LHMKJI KJIeTKH. Knerouynas reopust crpoenus oprauu3smon. Muto3. Llutokunes.
JlabopaTopnoe 3ansitue Nel IIpurortoBineHue M onMcaHuE MUKPOIPENAPATOB 2 2,3
KJIeTOK pacTeHuid. CpaBHEHHE CTPOCHHS KJIETOK PACTEHUN U JKUBOTHBIX IIO
TOTOBBIM MUKPOIPENapaTaM.
Pa3nes 2. Opranusm. PasMHoKeHHe U MHANBHAYAJbHOE Pa3BUTHE OPTraHNU3MOB 4 OK 02,07,09
Tema 2.1 Pazmuo:kenue | Coaep:xkanue yueOHOTro MaTepuaJia
OpPraHHu3MoOB. PasmHoOxeHue opranm3moB. Opranusm — eauHOe 1enoe. MHorooOpasue 2 1
NuauBuayanbHoe OpraHu3mMoB. Pa3MHOXEHHE - Ba)KHEWIEe CBOWCTBO JKHUBBIX OpPraHW3MOB.

Pa3BUTHE OPraHuimMa.

[TonoBoe u Gecnionoe pazmHoXkeHHe. Meito3. OOpazoBaHHE MOJOBBIX KJIETOK U
omiogoTBopeHre. WMHIMBHAyalnbHOE pa3BUTHE OpraHU3Ma. OMOPHUOHATHHBIN
sTan oHToreHe3a. OCHOBHBIE CTaJIUU SMOPUOHAIBHOTO pa3BUTHs. OpraHoreHes.
[ToctambOpuoHanbHOE pa3BuTHe. CXOJCTBO 3apOJbIIIEH MpeIcTaBUTENeN pa3HbIX
IPYIII IIO3BOHOYHBIX KAaK CBHUIECTEIBCTBO HX HBOJIIOLIUOHHOIO PpOJCTBA.
[IpyuvHBl HapymieHUH B Pa3BUTHM OpPraHW3MOB. MHIuBHIyallbHOE pa3BUTHE
yesoBeka. PenpoayktuBHoe 3popoBbe. IlocinencTBust BIMSHUS — QJIKOTOJIA,
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HUKOTHUHA, HAPKOTUYICCKHUX BCHICCTB, 3aIPA3SHCHUA CPCALI HA PA3BUTHUC YCIIOBCKA

IIpakTnueckoe 3ansaTue Nel BrisiBiieHHe M onucaHue MNPHU3HAKOB CXOJCTBA 2,3
3apoJbpIllIed 4YelloBeKa M JIPYTMX TO3BOHOYHBIX KaK JIOKa3aTelIbCTBO UX
SBOJIIOIIMOHHOTO POJICTBA.
Pa3znen 3. OCHOBBI T€eHETHKH M CEJIEKIIHH OK 02,07,09
Tema 3.1 | Conep:xanue yueOHOIro MmaTepuaja
HaciaeacTBeHHOCTL H
3aKOHOMEPHOCTH U3MEHUMBOCTH. HacnejacTBeHHas, WM TEHOTUIIMYECKas, 1
HeHacJaeICTBeHHas
.. | ”3MEeHUNBOCTh. MoaudukanmonHas, WJIW HEHACIeJACTBEHHAs, H3MECHUYHUBOCTb.
H3MEHYHUBOCTL H €€
I'enetnka denmoBeka. I'eHetmka W MmeauuMHa. MarepuanbHbIE  OCHOBBI
OuoJiornyeckasi pojib B
HACJICJACTBEHHOCTH W WM3MEHUYMBOCTU. ['€HEeTHKa W DSBOJIIOIMOHHAS TEOPHs.
IBOJIIOIHH JKHBOT'0 .
['eneTrka monyJsium.
Mupa.
Tema 3.2 Iloayuyenue | ['eHeTHKa — Hayka O 3aKOHOMEPHOCTSAX HACJIEACTBEHHOCTHM M W3MEHYMBOCTHU 1
npeacTaBJIeHus! o | opranu3moB. I'. MeHnenb — OCHOBOMOJIOKHUK T'E€HETHKU. |'eHeTudeckas
reHeTHKe KaK 0 | TEPMHUHOJIOTHSI U CUMBOJIMKA. 3aKOHBI T€HETUKH, yCTaHOBIIEHHBIE ['. Mennenem.
TeopeTHYecKoil ocHOBe | MoHOTHOpUIHOE W AWTMOPUIHOE CKpEIIMBaHME XPOMOCOMHAs TEOpus
CeJIeKI M. HacJeACTBEHHOCTH. B3aumoperctBue reHoB. |eneruka mosa. CHemIEHHOE C
[IOJIOM HAacCJIeJOBaHHE. 3HAUYEHHE TE€HETUKH JJId CEIEKIMA U MEIUIIHMHBL.
HacnencrBennble 601€3HM 4e0BeKa, MX TPUYUHBI U IPOQUIAKTHKA.
Tema 3.3 | 'enetuka — TeopeTnyeckas OCHOBA cenekuuu. OIOMalIHUBAaHUE KMBOTHBIX U 1
CoBpemeHHbIE BBIpAIIUBaHUE KYJIbTYPHBIX PACTEHUN — HAYaJIbHBIC ATAIbl CEJICKI[UU. YUCHHE
nocrukenusi cejekmum | HV. BaBuioBa o 1eHTpax MHOroo0Opasus M TMPOUCXOKIEHUS KYJIbTYPHBIX
KYJbTYPHBIX pacTeHuii, | pacTeHuil. OCHOBHbIE METOABI CENEKIUHU: THOpUAM3alMs M UCKYCCTBEHHBIN
JAOMAIIHUX KHBOTHBIX | 0T00p. OCHOBHBIE TOCTHKEHUS COBPEMEHHOW CENEKIIMU KYIbTYpHBIX PACTEHHIA,
U MHUKPOOPTraHU3MOB. JIOMAITHUX KUBOTHBIX U MUKPOOPTaHU3MOB. BHOTEXHOIOTHS, €€ TOCTHXCHUS 1
MEPCHEKTUBBl PA3BUTUSA. IJTUYECKHE AaCHEKThl HEKOTOPBIX JOCTH)KEHUH B
OouorexHonoruu. KioHuMpoBaHHME JKMBOTHBIX (IpOOJIEMbl  KJIOHUPOBAHUS
YeJIoBeKa).
Me:xcecCHOHHAS aTTECTANMS-TECTUPOBAHUE
IIpakTuyeckoe 3aHsATHE Ne2 CocraBiieHue MIPOCTENILINX cxeM 2,3
MOHOTHOPUAHOTO W JIUTHOPUIIHOTO CKpeluBaHUs. PelieHne TeHeTHUeCcKuX
3ajad4.
Pa3nea 4. IIponcxoskaenne U pasBuTHe )KU3HU Ha 3eMJie. JBOJIIOLHMOHHOE YYeHHE OK 02,07,09




Tema 4.1 Hcropus

Conep:xaHue y4eOHOIro MaTepuasa

a3BUTHS =
p .. | 3nauenue pabot K.JIunnes, JXX.b.Jlamapka B pa3BUTHH SBOJIOIMOHHBIX HJICH B 1
IBOJIIONMOHHBIX  HJIEii.
M ouonorun. Koumenmus Bupa, ero kpurepuw. [lomymsimuss — CTPYKTypHas
HKPO3BOJIIOLHS.
M P 1 eAVHMIIA BHAAa U SBoMONMH. J[Brxkymiue cuibl 3Boitonuu. CHHTETHYECKas
aAKPO3BOJIOIHS.
P 1l Teopust HBoMOIMU. MukposBomonusa. CoOBpeMEHHbIE MPEACTaBICHUS O
BunoobpaszoBannu (C. C. YerBepukos, U. U. [lImaneraysen). Makpo3Botomus.
JlokazarenbCcTBa BOJIOIUM.
Tema 4.2 | ['unoTe3pl TPOUCXOXKACHUSA >KU3HHU. l3yueHune OCHOBHBIX 3aKOHOMEPHOCTEM 1
IIpoucxoxaenue M | BO3HUKHOBCHHMS, Pa3BUTHS U CYIICCTBOBAHUS >KM3HU Ha 3emie. Y CIIOKHEHUE
HavaJIbHbIe 3TANbI | )KUBBIX OPraHU3MOB B IpOLIECCe IBOIOLUU. MHOrooOpasue >KMBOrO MUpa Ha
pPa3sBUTHS KM3HM Ha | 3eMJIe U COBPEMEHHAs €r0 OpraHu3aIys.
3em.ie.
Tema 4.1 | EcrectBeHHbIil 0TO6Op. Ponb  3BOMIOLMOHHOrO Yy4eHHs B (OPMHUPOBAHUU 1
IBOJIIONHOHHOE YYeHUe | COBPEMEHHOM eCTeCTBEHHO-HAYYHOM KapTUHBI MUPA.
Y.lapBuHa. IIpakTuyeckoe 3ansaTue Ne3 Onucanue ocobeld OXHOTO BHUAA IO 2,3
MOP(}OIOTHYECKOMY KPUTEPHIO.
Pazjnen S.IIpoucxo:kaenue yeaoBeKka OK 02,07,09
Tema 5.1 | Conep:xkanune yueOHOr0 MaTepuajia
AHTpONoOreHes.
Oponrorus npuMaroB. CoBpeMeHHBbIE THUIOTE3bl O MPOUCXOXKICHUM YeTOBEKa. 1
YesioBeuecKne pachl.
Jloka3zatenbcTBa POJCTBA UEIOBEKA C MIIEKOMUTAIOIMIMMH KUBOTHBIMH. JTaIlbl
HBOJIIOIIMU YeNloBeKa. POJICTBO M €IUHCTBO MPOUCXOXKACHUS YEIOBEYECKUX pac.
Kpurtnka pacusma.
Pa3nen 6. OCHOBBI YKOJ0THH 0K 02,07,09
Tema 6.1 DJxosorus- | Coaep:xkanue yueOHOro MaTepuaJia
HAayKa 0
DOxkonorudeckue (akToOpbl, UX 3HAUECHUE B KU3HU OPraHU3MOB. DKOJOTUYECKHE 1
B3aHMOOTHOIIEHUSIX
CUCTeMBl. BujoBas W MNpOCTpaHCTBEHHAs CTPYKTypa 3KocHcTeM. [luieBbie
OpPraHu3MoB MEKIY
coBoil Y | CBSI3U, KPYrOBOPOT BEHIECTB M MPEBpAIllEHUE DJHEPIMH B OJKOCHUCTEMAX.
000ii W OKpyXKawlIel
. [;;y lll MeXBHIOBBIE B3aWMOOTHOIIICHHS B OSKOCHUCTEME: KOHKYPEHIIUs, CHMOHO3,
cpeno. uocgepa- 9
p% bep XUIIHAYECTBO, Mapa3uTu3M. [IpUYMHBI yCTOMYMBOCTH U CMEHBI JKOCHUCTEM.
rjao0ajabHas
Cykneccun.  MckycCTBeHHBIE  COOOIIECTBA —  arpoOdKOCHUCTEMBI |
IKOCHUCTEMA.

ypboskocuctembl. Yuenue B. W. Bepnanckoro o Ouocdepe. Poib xuBbIX
opranu3smMoB B Ouocdepe. buomacca. KpyroBopor BakHEHWIIMX OHOT€HHBIX
AJIEMEHTOB (Ha MpUMeEpe Yriepojaa, a3ora W Jp.) B Ouochepe. M3meHenus B
ouochepe. IlocnencTBusi NeATEIPHOCTH 4YENIOBEKAa B OKpYKAIOLIEH cpene.
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Bo3szaeiicTBue NpOU3BOACTBEHHOM JCATENBHOCTH Ha OKPYXKAIOLIYI0 Cpely B
obJsacTu cBoel Oymyiel npodeccuu

JlabopaTopnoe 3ansitue Ne2 OrnucaHue aHTPOIOIEHHBIX M3MEHEHUI B 2 2,3
€CTECTBEHHBIX MPUPOAHBIX JaHAmadTax CBOC MECTHOCTH.
Pa3znen 7. buonuka 2 OK 02,07,09

Tema 7.1 buonnka kak | Cogepxxanue yueOHOro MmarepuaJjia
O/LHO M3 HANPABICHHH Paccmotrpenue OMOHUKOM ocoOeHHOCTeH Mop(ho-PU3HOTOTHIECKOM 2 1
0MO0JIOTUM U KHOEPHETHK

OpraHu3aly KUBBIX OPraHU3MOB M UX MCIOJb30BaHUSA [UJI CO3JaHUsA

COBEpUICHHBIX TEXHMUYECKUX CHCTEM M YCTPOMCTB IO AQHAJIOTUU C YKUBBIMU

cucreMaMu. [IpuHOMIBI W TIpUMEpBl UCMOJB30BaHUS B  XO3SIMCTBEHHOMN

JeSITeIbHOCTH JTE0/Iel MOP(]o-PYHKIIMOHAIBHBIX YE€PT OPTaHU3alMN PacTeHUH 1

JKUBOTHBIX
IIpome:kyTouHas arrecTanus-1u(p¢epeHunpoBaHHBIN 3a4ET 2
HToro mo aAucuunjinHe 36
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
TV CHUILIAHBI

3.1 TpeOoBaHuss K MHHMMAJIBHOMY MAaTepPUAJbLHO-TEXHUYECKOMY
o0ecreyeHN 0 y4eOHOM TUCIUTIIUHBI:

Peanmzanust nmporpaMmbl JUCHUIUIMHBI TpeOyeT HaMUYMS Yy4eOHOTO KaOWHeTa
OMOJIOTHH JIJI1 TIPOBEACHUS 3aHITUHN JICKIIMOHHOTO THIIA, MPAKTUYECKUX 3aHITUH, B
TOM 4YHCJIe TPYNHOBBIX, MHAWBUIYAIbHBIX, MUCbMEHHBIX, YCTHBIX KOHCYJbTAIUMH,
TEKYILIETO KOHTPOJISI M IPOMEKYTOYHOM aTTeCTaIUH.

O6opynoBanue:

- pabouee MecTo MpernoaBaTes;

- COeNWaIM3UpOBaHHAs  MeOenb  (CTONBI, CTyJdbsS IO  KOJHUYECTBY
oOyyarommxcsi);

- TOCKa yYCHUUIECKasl.

Texaudeckue cpeacTra 00ydeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHOo-HATIISIIHBIE  TTOCOOMS:  ITUIaKaThl, Y4eOHO-HAIVISAHBIE ITOCOOMS,
obecrieynBaIMe TEMAaTHUYECKWE WJUIIOCTpAllMM 1O  pabodeil  mporpamme
JTUCHUIUIMHBI, B TOM YHUCJIE, BUC0-ayAH0 MaTepHaIbl, KOMITBIOTEPHBIC ITPE3CHTAIIUH.

KommproTep nMeeT 10CTyn K 3JIeKTPOHHO-OUOIMOTESYHBIM CUCTEMaM, BBIXOJI B
ro0anbHyl0  ceTb  VIHTEpHET, OCHAIleH  JMIICH3WOHHBIM  IPOTPAMMHBIM
oOecricueHUEM.

3.2. YueOHO-MeTOAMYECKOE M HH()OPMALIMOHHOE o0ecneyeHne peau3auuu
Y4eOHOM TUCUMILIMHBI

OcHoOBHBIE YUeOHbIe U3TaHUS

1. buonorus: y4eOHMK M TPAKTUKYM MJIs CpPeIHEro mnpodecCHOHaIbHOro
obpazoBanus / B. H. Speiruna [u ap.]; nox pegakuueit B. H. Spsiruna. — 2-e usg.
— MockBa: UznmarensctBo [Opaiit, 2020. — 378 c¢. — (IlpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-09603-3. I'pud YMO CIIO https://urait.ru/book/

2. buonorus s mpodeccuii U CrienuanTbHOCTEN TEXHUYECKOTO U €CTeCTBEHHO-
HayaHoro npoduneit/ Koncrantunor B.M. , Pezanos A.I'. , ®aneera E.O. - 9-¢ uzn.
crep. — M.: Akamemus, 2020.- 320 c. https://academia-library.ru

JlonoiHUTEIbHbIE YUeOHbIe U3IaHusl

3. Mycradun, A.I'. buonorus: yueOuuk / Mycradpun A.I'., 3axapos B.b.- M.:
KHOPVYC, 2018.- 424c.- (CIIO). B nep. ISBN 978-5-406-04517-6. CooTBeTcTBYET
®I'OC CIIO nocaennero nokosnenus https://www.book.ru/

4. MawmontoB, C.I'. O6mas 6uosorusi: yueonuk / MamontoB C.I'., 3axapoB
B.b. — MockBa: KuoPyc, 2020. — 323 c. — ISBN 978-5-406-07702-
3.CootBerctByer ®I'OC CIIO mocnemnero nokoaeHus https://www.book.ru/book/

5. Konecnukon, C.M. Obmas Ouonorus: yue6Hoe nocooue / KosecHukos
C.N.- 6-e uzn., crep.- M.: KHOPYC, 2020.- 288c.- (CI1O). B nep. ISBN 978-5-406-
07383-4. CooterctByer ®I'OC CIIO mocnenuero mokosenus https://www.book.ru/



https://urait.ru/book/biologiya-450740
https://academia-library.ru/
https://www.book.ru/book/932501
https://www.book.ru/book/933564
https://www.book.ru/book/932113

HNuTepHer-pecypcsl

6. www. sbio. info (Bcs 6uonorusi. CoBpeMeHHasi OM0JI0THs, CTaTbl, HOBOCTH,
OuoOIMoTeKA).

7.www. window. edu. ru (EaumHoe OKHO jocTyma K 00pa3oBaTelIbHBIM
pecypcam MHTEpHETa O OMOIOTHN).

8.www.5ballov. ru/test (Tect st aOUTYPHUEHTOB IO BCEMY IIKOJIBHOMY KYpPCY
OuoJIoTHuN).

9.www. biology. ru (buonorus B OtkpbiToM Kosiemke. CalT cOIEpKUT
ANIEKTPOHHBIN yueOHUK moouosoruu, On-line TecTor).

10.www. nrc. edu. ru (buonoruueckas kaptuHa mupa. Paznen KoMImbIOTEpHOTO
yueOHUKa, pa3paboTaHHOTO B  MOCKOBCKOM  TOCYAapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).

11.www. nature. ok. ru (Penkue u ncuesaroiye KuBOTHbIE POCCUU — MPOEKT
Okonoruueckoro nenrpa MI'Y um. M. B. JlomoHocoOBa).

12.www. schoolcity. by (buosorust B Bormpocax 1 OTBETax).

Metoanyeckue ykazaHus JJsi 00y4arOIMUXCS M0 OCBOEHUIO TUCIATIMHBI

13. Metoauyeckue yKazaHusi g OOyYaroUUXCsli 1O  BBINOJHEHUIO
IPAKTUYECKUX padoT.

14. Metoauyeckue yKazaHus i1 OOYyYaroOUUXCsl 1O  BBINOJHEHUIO
1abopaTOPHBIX PadoT.
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4. KOHTPOJIb MW OLHEHKA PE3YJIBbBTATOB OCBOEHUA

JTYYEBHON UCHUATIIMHBI

4.1.

(I)Oprl U METOAbI KOHTPOJA M OIICHKU PE3YyJIbTAaTOB Oﬁy‘leHHﬂ

PesyabTaTsl 00yyeHus

®opmMbI U METOAbI
KOHTPOJISA M OLlEHKH
pe3yJabTaTOB 00Yy4YeHUsi

Obwue Komnemenyuu:

OK 02. Ocy1iecTBisATh MOUCK, aHATIU3 U UHTEPIIPETAIUIO
uH(popMalu, HeOOXOAUMOH /1JIs1 BBIMIOJTHEHUS 3a/1a4
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

OK 07. ConeiicTBOBaTh COXpPAHEHUIO OKPYKAIOIIEH CPEIbI,
pecypcocOepexeHuto, 3PPEKTUBHO JICHCTBOBATH B UPE3BBIUAHHBIX
CUTYallUsX.

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B
npohecCuOHANBHOM NeSTENbHOCTH.

IIpeomemmnuie pe3yromamul:

- ¢(hopMHPOBAHHOCTH NIPEJCTABICHUN O POJIU U MECTE OMOJIOTHH B
COBPEMEHHOW HAayYHOU KapTHHE MUPA; TOHUMAaHHUE POJIM OUOJIOTHH B
dbopMUpOBaHUU KPYro30pa U PYyHKIIHMOHATHHON TPAMOTHOCTH IS
pelIeHus MPaKTHYECKUX 3aad.

- BIIaJICHHE OCHOBOMOJIATAIOIIMMHU OHATUSMHU U TPEJCTABICHUSMU O
YKUBOM NpUpPOJE, €€ YPOBHEBOW OpraHU3allMi U 3BOJIIOLIMH; YBEPEHHOE
MOJIb30BaHNE OMOJIOTHYECKON TEPMUHOIOTHEH U CUMBOJIHKOM.

- BJIaJIcHNEe OCHOBHBIMH METOJIaMH HayYHOTO TIO3HAHUS,
UCTIONIb3YEMBIMU TIPH OMOIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX
00BEKTOB M 3KOCUCTEM: OIMCAHUEM, U3MEPEHUEM, IPOBEACHUEM
HaOII0/IEHU; BBISIBIICHUE U OIEHKA aHTPOMOTEHHBIX H3MEHEHH B
pUpoJIE.

- ¢(hOpMHUPOBAHHOCTh YMEHUN OOBACHATH PE3yIbTaThl OMOIOTUUECKUX
HKCIIEPUMEHTOB, pellaTh 3J€MEHTapHble OMOJIOTMYECKHE 3a/IaUH.

- ¢(OPMHUPOBAHHOCTb COOCTBEHHOM MO3MIIMU IO OTHOLIEHHUIO K
Ouonoruueckoi HHGOpPMaIUH, OITY4aeMON U3 Pa3HbIX HCTOYHUKOB, K
IJ100aNbHBIM SKOJIOTHYECKUM MPOoOIeMaM U MyTAM UX PEIIeHHUS.

Tekyimuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBIIIOJIHEHHUE
MPAKTUYECKOU U
71a00paTOPHBIX paboT
(MHAMBUIYaTbHAS
dbopma paboThl)

IIpomexxyrounas
arrectanus B popme
nudhepeHITMPOBaHHOTO
3auyéra.

Meron npoeneHus
IIPOMEKYTOUHOU
aTTeCTaluy -
BBITIOJTHEHUE
KOMILIEKCHOTO 3aJjaHus

4.2. ®OoHA OLECHOYHBIX CPEACTB /UIA MPOBEACHUS

arTrecranmmu 06yqamumxcs1 1m0 ITMCIOMIIJIMHE

Iloka3aTesm U KPUTEPUHU OLICHUBAHMSI KOMIIETEHIIUIA
[TokazaTenun W KpPUTEPUM OLICHWBAHUS KOMIIETEHIIHH,

OLCHMBAHUWA COACPIKATCA B IIPUITOKCHUN 1.

KoHTpoJibHBIE U TeCcTOBbIE 3a1aHUS
KoHTponbHbIe 3a/1aHKs coiepKaTCs B MPUIIOKeHUH 1.

MeToauveckue MaTepHuaJbl

NPOMEKYTOYHOM

OIMKMCaHUuEC IIKaJa

MGTOI[I/I‘-ICCKI/IG MaTCpUaJIbl, OIIPCACIIAIONMINC ITPOUCAYPbl OICHUBAHUS 3HaHHﬁ,

YMEHHM, XapaKTepusylomux (HopMHUpOBaHHE

MPUIIOKEHUH 1.

14

KOMIICTCHIIUM,

colepkarcsi B




IIpuaoxenne 1
KoHTpO/1bHO-011eHOYHBbIE CPeACTBA
AJIs1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAllMU N0 AUCHHILIMHE
Y.02 BUOJIOI'Us

1.1. ®opma npome:kyTouHON aTTecTamuu. qruddepeHMpPOBaHHbIN 3aUeT.

1.2. Cucrema oueHMBAHNS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OueHuBaHue  pe3yiabTaTOB  BBIIOJIHEHUS  3aJaHUM  MPOMEXYTOUYHOM  aTTeCcTalluu
00y4aroIuXCcsl OCYIIECTBIISIETCA HA OCHOBE CIIEAYIOIIUX MPUHIUIIOB:

JIOCTOBEPHOCTH OIIEHKH — OIICHMBAETCSl YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUHU, YMEHHIA,
MIPAKTUYECKOrO OIbITa, OOMMUX U MPOGECCHOHATBHBIX KOMIETEHIIMH, MPOJIEMOHCTPUPOBAHHBIX
00y4aroIUMHUCS B XOJI€ BBITIOJHEHUS 3a/1aHUS;

aJICKBaTHOCTHU OLICHKM — OLIEHKA BBIIIOJIHEHUS 3aJaHUI JOJIKHA MPOBOJAUTHCS B OTHOLIEHUU
T€X KOMIIETEHIIUH, KOTOpbIE HEOOXOAUMBI /17151 3PPEKTUBHOTO BBIIOJIHEHUS 3aJaHUS;

HAJeKHOCTH OLIGHKH — CHUCTeMa OIICHMBAHMS BBHITIOJHEHHS 3a/JaHuil MoJkHa 00Janarh
BBICOKOW CTENEHBIO YCTOWYMBOCTH TPH HEOAHOKPATHBIX OLIEHKAaX YPOBHS CHOPMHPOBAHHOCTH
3HAHUW, YMEHUH, MPaKTUYECKOIO OIbITa, OOMMX M MpO(EeCCHOHATBHBIX KOMIETEHUUN
oOyuaromuxcs;

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIOJIHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
HMHTErpaTUBHO OIICHUBATh 00IIKE U MPOPECCHOHATbHBIE KOMIIETCHIIUNN 00yUYaIOLUXCs;

OOBEKTUBHOCTH OLIEHKHM — OIICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBHUCHUMON OT OCOOEHHOCTEH MNpO(PEecCHOHANBHON OpPHEHTAlMHd WU  [PEANOYTCHUN
IIPENOIABATENIEH, OCYIECTBISIOIMX KOHTPOJIb WM aTTECTALMIO.

[Ipy BBINOJHEHUMM NPOLEAYpP OLEHKU 3aJaHUM HCIONBb3YIOTCA CIEAYIOIIME OCHOBHBIE
METO/BL:

- METOJ pacueTa NepBUYHBIX 0aJITIOB;

- METOJ1 pacueTa CBOJHBIX OaJIIOB.

Pe3ynbTaThl BBINOMHEHMS 3a/laHUil OLEHMBAIOTCS B COOTBETCTBMU C pa3pabOTaHHBIMU
KpUTEPUSIMU OLICHKH.

Hcnonb3yeTcs ATy OanibHast IIKana JJs OLEHUBAHUS Pe3yJIbTaTOB 00yUEeHHUS.

IlepeBoj msiTh OaIbHOM IIKAJIbl yYeTa pe3yibTaToOB B NSTH OAJUIbHYIO OLIEHOYHYIO HIKaJTy:

Ouenka KosnuyectBo 0215108, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPEeTHYECKOr0 M NPAKTHYECKOr0 3aaHusl,
cpeaHuii 0a/171 0 UTOraM aTTeCTAlNHU

O1eHKa 5 «OTIMYHOY 4,6-5
Orenka 4 «X0oporio» 3,6-4,5
Onenka 3 «yJ10BJIETBOPUTEIBHO) 3-3,5
OrneHka 2 «HEYAOBJIETBOPUTEIBHOY <29

1.3. KOHTpPO/IbHO-0LI€eHOYHbIE CPeACTBA
1.3.1 3apanme:
3ananmue:
1.01BETUTH HA BOIPOCHI TECTOB.
2. Pemnts 3a1auy.
IIpuMepHbIe BONPOCHI TECTUPOBAHUS
B 3ananusix 1-20 BbIOepH NPaBUJIbLHbIH OTBET U NOJTYE€PKHHU €r0.
IIpaBHALHBII 0TBET MOKET OBITH TOJIbLKO OJHH.
1. KTo siBisieTCs1 OCHOBOIOJIOKHUKaMH KJIeTouHOM Teopun(1838)
A) @ .Mronnep u O.I'ekkenb

b) N.36apckuit u ©.Kpuk
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B) M.1netines u T.11IBann

2. Yuciio XpoMocoM y 4yesoBeka?

A)112

b) 28

B) 46

B) 78

3. [Ipouecc MHAMBUIYATBHOTO PA3BUTHS OpraHU3Ma OT Hayalia CyIIeCTBOBAHMSI U IO KOHIA
KUZHU?

A) OHTOI'EHE3
b) s0puoreHes
B) dunorenes
I OpraHOTeHE3

4. I'maBHas poJib paCTEHUH B KPYrOBOPOTE BEILIECTB COCTOUT B:

A) pacuienyieHu1 OpraHn4ecKUX BelEeCTB

B) ucnionp3oBaHNM HEOOXOAUMOMN AJISt KPYTOBOPOTA COJIHEYHOM SHEPTHH B TIpoIiecce GOTOCHHTE3a
B) nornomiennu BoJibl U3 NOYBBI

I') BeIeNneHuu Kucnopoaa

5. Uto obpa3zyercs B pe3ysbTaTe Meiio3a U3 0JHOI MaTepUHCKOMN KIIeTKU?

A 4 ramioniHble KJIETKU

b) 2 nouepHue KIETKH C YMEHbILIEHHBIM BJIBOE HAOOPOM XpPOMOCOM

B) 2 nouepnue kiaeTku ¢ HAOOPOM XPOMOCOM, paBHBIM HAOOPY B MAaTEPHHCKOH KJIETKE
I') 4 qunnouaHbIe KIETKU

6. B nporecce meiio3a 4uCiIo0 XpOMOCOM B TaMETaXx:

A) oka3bpIBaeTCsl paBHBIM UX YHUCIY B MATEPUHCKOM KIIETKE

b) ymeHb11aeTcs BABOE IO CPAaBHEHHUIO C MATEPUHCKOM KIIETKOM

B) yBennuuBaercs BABOE IO CPaBHEHHIO C MAaTEPUHCKON KIIETKOM

I') oxazbIBaeTCs pa3aM4HbIM

7. Monekyna JIHK npencrasisier co00ii moiaumep, COCTOSIIINN U3 OT/IETbHBIX ..
A) HYKJIEOTH/IOB

b) amunokuCIOT

B) monocaxapuios

I') a30THCTBIX OCHOBaHUM

8.13 yero cocToat pubOCoMbI?

A) JHK 0enxoB 1 MmeMOpaHbI

b) PHK u 6enkos
B) PHK, 6enkoB 1 MemOpaHbI
I') JHK wiu PHK, GenkoB u 1Byx MeMOpaH

9. Kakoe 13 yTBep>kKIeHUI MPaBUIbHOE:

A) Bce JKUBbIE OPraHU3MbI 00JIaJal0T OJIMHAKOBO CJIOKHBIM YPOBHEM OpraHHU3aINH
b) Bce xuBBIE OpraHu3Mbl 00J1aal0T BEBICOKUM YPOBHEM OOMEHa BEIECTB

B) Bce »k1BBIE OpraHU3MBbl OIMHAKOBO PEArupyIOT Ha OKPYKAIOLIYIO CPEAY

I') Bce xuBBIE OpraHU3MBbI 00JIaJJAI0T OIMHAKOBBIM MEXaHU3MOM IIepe/laul HacleICTBEHHON
uHpopManuu

10. Kaxxaplit BUII B IPpUpPOJIE CYIIECTBYET B hopMe:

A) cemericTB

b) nonynsaumit

B) He cBs3aHHBIX MEX Ty CO00# 0coOei

I') pasHOpOIHBIX TpymII
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11. ['maBHBIM PETyISTOPOM CE30HHBIX U3MEHEHUN B KU3HU PACTEHUN U KUBOTHBIX SIBIISIETCS
W3MEHEHUE:!

A) KoJIM4ecTBa MUIIN

b) nnunb! HSA

B) BraxxnocTu Bo3yxa

I') kimumara

12.Ha kakux pacrenusix ['. Menaenb cTaBui OMbITHI?

A) Yxpon

b) I'opox

B) Kykypysa

I') xaprodens

13.0mo10TBOpEeHHAS SAUIIEKIIETKA HA3bIBACTCS:

A) 6nacryna

b) 3urora

B) ramera

I') ractpyna

14.ITpu kaKoM KJIETOUHOM JIEJIEHUH KOJIMYECTBO XPOMOCOM HE YMEHbLIaeTcs?

A)meiios

b) muT03 1 Melio3

B) amuto3 1 Meiio3

I') muT03

15. ABTOTpO(HBIE OPraHU3MbI OTYYAIOT SHEPTHIO:

A) U3 TOTOBBIX OPraHUYECKUX BEIIECTB

b) nornomas Boxy

B) 3a cyer cuHTE3a OPraHUYECKUX BEILECTB U3 HEOPTaHUYECKUX

I') 3a cuer pacnaga HEOPraHUYECKUX BEIIECTB.

16. Eciu amuHokucnora koaupytotest kogoHoM YIT, to B PHK emy cooTBeTcTBYyeT Tpumier:
A) THI; b) AI'T; B) AL

17. Kakas u3 runote3 B Oosblieil crenenu noareepxkaaet yro JIHK sBisercs reneTnueckum
MaTepuaioM KJIETKU?

A) JHK coctouT u3 4eTbipex BUA0B HYKJIEOTHIOB, IOATOMY CIIOCOOHA XpaHUTh MHPOPMAIIHIO;
b) B comarnueckux kierkax konmuuectBo JIHK BaBoe Gomblnie, ueM B ramerax;

B) V kaxnoit ocoou IHK nnauBHIyanbHO 10 CBOEH HYKJIEOTHIHOM MOCIEI0BATEIbHOCTH.
18. OCHOBHBIM HayYHBIM METOJIOM HCCIIEOBAHUS B CaMblii paHHUI NEepHO Pa3BUTHS OMOJIOTUU
ObLI:

A) 3KcIIepUMEeHTAIbHBIN B) cpaBHUTENBHO-MCTOPUYECKUI

b) mukpockonus I') MmeTon HaOMIOAEHUS U ONTUCAHUS OOBEKTOB
19.Kaxoii opranon1 He UMeeT MEMOPAHHOTO CTPOCHHUS

A) Bakyonb

b) Xnopomnacr

B) SAnpo

I') Pubocoma

20.Yro siBsieTCs MpUMEPOM MOAUPHUKATUOHHON U3MEHUYNBOCTH
A 3arap y yenoBeka

b) Anp6unnsm

B) JansToHu3m

I') Cunpom Mopdodana

B 3aganusx 21-24 ppi0epuTe TPH BEPHBIX OTBETA W3 IIECTH. 3aNMIINTEe BbIOpaHHbIC OYKB
ajndaBuTHOM NOpPSIKE.

21. K pyaumeHTaM OTHOCSATCS:

A) XBOCT

b) 3y06s1 MyapocTu
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B) BosnocsiHHOM MOKpOB

I') anmenaukc

J1) OIKOKHBIE MBIIIIIBI

E) MHOTOCOCKOBOCTH

22 KoMIioHeHTaMH OMOT€0IIeH03a SBIISIOTCS:

A) 30011€HO3

b) apomopdo3

B) nonmumopduzm

I') nopno3

) uronenos

E) sxoTon

23.0Tan4yuTenbHbIE TPU3HAKK, XapaKTEPHBIE 1JI BUA YEJIIOBEK Pa3yMHBII:

A) cBoUaTas MpyXUHSIIAS CTOMA

b) nanuuue S-o6paTHBIX U3rHOOB MO3BOHOYHHUKA

B) npeoOpazoBanue 1u1ieBOro OTAeNa Yepena HaJ MO3TOBBIM

I') xopot110 BbIpa)KeHHBI O100POI0UYHBIN BBICTYII

1) CoxpaneHue MpOTUBOMOCTABICHUS OOJIBIIIOTO TMajbIla

E) TpéxxamepHoe cep/iiie ¢ HEeMOJIHON MePeropoIKon

24. Kakue opranu3Mbl BeIyT apa3uTHIECKUEe 00pa3 )KU3HU?

A) NEHUIIUUTHH

b) purodropa

B) criopbiabs

I') npoxcoxu

J1) rosioBHs

E) mamMnuHboHbI

B 3apanusx 25-27 He00X0AMMO YCTAHOBUTH COOTBETCTBHE MEXKIY COJEpP:KaHHEM IepPBOro M
BTOPOIo0 cT0JI0OB. OTBET 3aNNCHLIBAETCS] B TA0JIMILY.

25. Tlpu BBITIONIHEHUU K KXKIOW MO3UIMH, TAHHOW B JIEBOM CTOJI0IIE, HA/10 TOa00paTh
COOTBETCTBYIOIIYIO TIO3HIIMIO M3 TIPABOTO CTOJIONA U BITUCATH IMOJYICHHBINH OTBET B TAOJHILY.

[Tpumep DKOJIOrH4ecKHe
(bakTopbI

1) noBbILIEHUE ABIEHUS BO3/1yXa A) abuoTndeckuit

2) KOHKYPEHLIUS 32 TEPPUTOPHIO MEXKTY PACTEHUSIMU b) Ouornueckuii

3) u3MEeHeHue YUCICHHOCTH MOMYJSALIUN B Pe3yIbTaTe SIUACMUN
4) n3ameHeHue penbeda IKOCUCTEMBI
5) B3aMOAEHCTBUE MEXKJLy OCOOSIMU OJTHOTO BUJA

OTtBeT:

1 2 3 4 5

26.IIpy BBITIOJHEHUH K KaXO0W MO3UIINH, TAHHOHN B JIEBOM CTOJIOIIE, HAI0 MO100paTh
COOTBETCTBYIOIIYIO MO3HUITMIO U3 IPABOT0O CTOJIOIIA U BIUCATh MOJTYYCHHBIN OTBET B TaOIUILY.

[Ipumepsl Tun B3auMOOTHONIEHUS
1) uenoBek - BUpycC repreca A) X039MH-TIapa3UT
2) Myxa - BEeHEpMHa MYXOJIOBKa b) xumuuk-xepraa

3) cobaka - Kier
4) yenoBek - NU3eHTepUiiHas amEda
5) KpOT - 10XKJI€BOH YepPBb

OTtBeT:

1 2 (3 [4 |5

27.1lpu BBHIMOTHEHUH K KQKOW MO3UIINH, TAHHOW B JIEBOM CTOJIOIIE, HAJ0 MO100paTh
COOTBETCTBYIOINIYIO IMO3HUITMIO U3 MPABOTO CTOJIOIA U BIMCATh MOJYYCHHBI OTBET B TAOJIHUILY.

Opranusmbl | Cnoco0bl nuTaHus |
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1) )KUBOTHBIE KJIETKU A)aBToTpOodHI
2) 3eneHble IBETKOBbIE PACTEHUS b) rereporpodsr
3) rpuObI

4) 3eeHbIe OTHOKJIETOYHBIC
BOJOPOCIH

5) KpacHble BOJAOPOCIU

OtBerT:

1 |2 E | 4 |5

B 3agmaumsax 28-30 oTBer HEO0X0AMMO VCTAHOBHUTL MNPABUILHYIO MOCJEI0BATEIHLHOCThH
AeiCTBHIA.

28. PaccTaBbTe nepevnCICHHbBIE COOBITUS B XPOHOJIOTMYECKON TOCIIEI0BATEIEHOCTH.
A) M300peTenHune 31eKTpOHHOTO MUKPOCKOTIA.

B) OtkpeiTne pudbocom

B) U300peTeHne cBETOBOr0 MUKPOCKOMA

I') Y1Bepxnenue P.BupxoBa o 1osiBIIeHUN KaXK10M KIETKHU OT KIETKU

J1) Tlosinenne knerounoit reopuu T. [1IBanna u M. llInelinena.

E) IlepBoe ynorpebnenue tepmuHa «kiaetka» P. ['ykom.

OtBer:

A b B I | E

29. Onpenenute Mociaea0BaTeIbHOCTh COOBITUM, TPOUCXO/ISIINX B MPOILIECCE KIETOYHOTO JICTICHUS
A) pacnpeneneHre XpoMOCOM 10 SKBATOPY KIETKH

b) nenenue nuTomIazmMel

B) cnupanu3zamus u yaBoeHHe XpOMOCOM

I') o6pazoBanue BepeTeHa JA€TIEHUS

J1) pacxoskJieHUuEe XpOMaTH] K TIOJOCaM KIIETKU

E) obpazoBanue HOBBIX siziep

OtBer:

A b B I | E

30. PaccraBbTe pacTeHUs B TOM MOCIEI0BATENLHOCTH, B KOTOPOM OT/IENbI, K KOTOPHIM OHH
OTHOCSTCS, IOSIBUINCH Ha 3eMJIe:
A) mamapoTHUK OPIIIK
b) nnaneu
B) nnayn OynaBoBUIHBIN
I') poxsb
H) xenp
E) xykymkuH neH
OtBeT:
LA | B B r [ I E

IIpuMepHBbIe NpaKTHYECKUE 3aJaHUS

3amaun:

1. V kponukoB cepas OKpacka IIEpCTH JOMHHHUPYET HaJ 4epHOU. ['OMO3UTOTHYIO cepyro
KPOJIbUMXY CKPECTUJIM C YepPHBIM KposimkoM. Kakumu OynyT kpoibuaTta?

2. Y MOpCKHX CBMHOK Y€pHas OKpacka IIepCTH JOMUHUpPYET Hax Oenoil. CkpecTin IByX
reTepO3UTOTHBIX camIla U caMKy. Kakumu OyayT ruOpuasl epBOro NOKOJIEHUs?

3. V TBIKBBI AUCKOBHAHAs (hopMa IJIoJa JOMUHHUPYET HaJ IIapoBHAHOH. ['oMO3UroTHYIO
[IAPOBUJHYIO THIKBY ONBUIMJIM TBUIBLOW TakoW e THIKBBL. Kakumu OyayT ruOpuabl mepBoro
IIOKOJIEHU:?
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4. V TomMaToB KpacHas OKpacka IUIOAAa AOMUHHUpYeT Haja >xentol. llepeomsinwin nsa
pacTeHus: ¢ KpPacHOM OKpacKoil IJIOAOB: OJHO OBUIO I'OMO3MIOTHBIM, JAPYro€ IeTepO3UTOTHBIM.
PacTenus ¢ kakuMu IU104aMHU BBIPACTYT B [IEPBOM ITOKOJIEHUN?

5. I'en panHero cospeBaHus SUYMEHs JOMUHHUPYET HaJ NO3AHecnenocTeo. Kakoe moromMmcTBo
MO>KHO OHUJATh OT CKPEUIMBAHUS SITUMEHS PAHHETO CO3PEBAHUS C SUMEHEM I03/IHEr0 CO3PEBAHUS?

6._CxperuBaii KpOJIMKOB: TOMO3UIOTHYIO CaMKy € OOBIYHOH IEPCThIO U BUCSYUMU YIIAMU
¥ TOMO3UT'OTHOTO CaMIia C YUTMHEHHOW MIEPCTHIO U CTOSIYMMHE yiamu. Kakumu OyayT ruOpuist
IIEPBOTO MMOKOJICHHS, €CJIM O0BbIYHAsS IIEPCTh U CTOSIYUE YIIU — JOMUHAHTHBIE IIPU3HAKN?

7. Y TOMaroB KpacHbI/ I[BET IUIOJOB JOMHUHHUPYET HaJ KEINTHIM, HOPMAJIbHBIA pOCT - Hal
KapiukoBbIM. Kakumu OyayT ruOpuibsl OT CKpEUIMBAHHUS TOMO3UIOTHBIX JKENTBIX TOMAaTOB
HOPMaJIbHOTO POCTA U JKENTHIX KapIUKOB?

8.__ YV oBca paHHecnenocTb JOMMHUPYET HaJ IO3JHECHENOCTbI0. [ eTepo3uroTHoe
paHHECIEN0e pacTeHUE CKpeCTHIIN ¢ no3aHecnenbiM. [lomyunnn 28 pacrenuil. CKOJIbKO pa3InyHbIX
TUIIOB raMeT 00pa3yeTcsi y paHHECIEI0r0 POAUTENIbCKOTO pacTeHUs?

A)1 B)3

b) 2 I 4

9. 'omy6orua3blif mpaBOpyKui roHOIIA (OTEL €ro ObLI JIEBLIOH), )KEHUJICA Ha Kaperja3on
neBIne (Bce e€ pOACTBEHHUKH - Kaperiasbie). Kakne Bo3MOXHO OyayT I€TH OT 3TOro Opaka, eciu
Kapue ria3a ¥ paBoOpyKOCTb - JTOMUHAHTHbBIE IPU3HAKU?

10. ¥V nymucToro ropoIika BHICOKHI POCT JOMUHUPYET HaJl KapJIUKOBBIM, 3€1EHBIE O00BI —
Haja k€énTbiMU. Kakumu OynyT ruOpuabl MpH CKpELUIMBAaHUKM T'OMO3UTOTHOI'O PACTEHUSI BBICOKOIO
pocTa ¢ )KEATBIME 000aMu 1 KapiiuKa ¢ KENTHIMU 000amu?

1.3.2. Kputepuu oneHKH

Onenka 3a 3aganue «TecTupoBaHUE» OINpPENEIseTCs] IPOCThIM CYMMHUpPOBaHUEM 0aslioB 3a
MpaBWJIbHBIE OTBETHI Ha Bompockl. OinH BepHbIi oTBeT paBeH (0,07 Ganna.

OT1BeT cunTaercs IMpaBUJIbHBIM, €CJIN:

- TIPH OTBETE Ha BOIPOC 3aKPHITO (OPMBI ¢ BEIOOPOM OTBETa BBIOpAH MPaBUIIbHBINA OTBET;

- [IpY OTBETE Ha BOIIPOC OTKPHITOM (OPMBI J1aH NMPaBUIbHBINA OTBET;

- IIPY OTBETE HA BOINPOC HA YCTAHOBJICHHE MPABUIIBHOW MOCIIEIOBATEIbHOCTH YCTaHOBJICHA
MpaBUJIbHAS MTOCIIEI0BATEILHOCTE;

IpU OTBETE HA BOMNPOC  HA YCTAHOBJIEHUE COOTBETCTBHUS, €CIU COIOCTABIICHHE
IIPOU3BEIEHO, BEPHO, /Ul BCEX Map.

OIIGHI/IBaHI/IC BBITTOJTHCHUSA TMPAKTHYCCKUX SaI[aHI/Iﬁ OCYIICCTBIISICTCA B COOTBETCTBUHU CO
CHEAYIOLIENH METOIUKOM.

Mertoanka: B cOOTBETCTBHM C KaXKJIbIM KpUTEpUEM Oalibl HAUUCIISIOTCS, €CIIM CTYICHT Jall
MPaBUJIbHBIN OTBET, WM COBEPIIWJ BEPHOE ACHCTBUE. 3a HEMPABWIbHBIA OTBET, WJIM HEBEPHO
BBIIOJIHEHHOE JIEHCTBHE CHHUMAIOTCI Oaslibl, JIMOO IOJHOCTHIO, JINOO YaCTUYHO, B COOTBETCTBUH C
pa3paboTaHHBIMU KpuUTepHsAMH orleHKH. OlieHKa 3a 3aJjaHhe paBHA CyMMe 0allioB, HAOpaHHBIX B
pe3yibTaTe peleHus 3a1aHMusl.

Ne Kpurepun oneHKH K NPAKTHYECKOMY 32JaHUI0 bannel 3a kputepun
OLIEHKH
1 OdopMmienue yc0Bus 3a1aHus MakcumasibHbIH
o0ana — 0,4 6anaa

- BepHO 0(OPMJICHO yCIIOBHUE 33/1a4H, IPEICTAaBIEHBI BCE 04
TE€HETUYECKUE CUMBOJIBI ’
- yciioBuUe 3a7jaHusi 0QOPMIIEHO ¢ HE3HAYUTEIbHBIMU 0.2
HETOYHOCTSIMHU, IPEJICTABJIEHBI HE BCE TEHETUYECKNUE CUMBOJIBL. ’
- ycJI0BHeE 3a7aHusl 0hOPMIIEHO HEBEPHO 0

2 Hcnosab30BaHue reHeTHYECKO CHMBOJMKH (CHMBOJIOB) MakcuMajbHbIH

o0aa —0,6 6as1a
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- BEpHO 0003HaYECHBI CHMBOJIBI B YCJIOBHH 3aJla41 U B

(dhopMyIiax, HCIOJIb3yEeMbIX B PEIICHUH 33291 0.6

- jgomyiieHa 1 HeTOYHOCTh MpU 0003HAYEHUH CUMBOJIOB B

YCIIOBUHM 3aaui, JOoMylieHa | HETOYHOCTh B CUMBOJIAX B 0,4
(dhopMyIax, UCIOJIb3yEMbIX B PEIICHUH 334

- JomyuieHo 2 u 6ojee HETOYHOCTH PU 0003HAYCHUN

CHUMBOJIOB B YCJIOBHH 3a/1a4H , 2 U O0Jiee HETOUHOCTEH B 0
(dhopMyIax, UCIOJIb3yEeMbIX B PEIICHUH 3a7a9n

Co0J101eHEe AJTOPUTMA PellleHUs MakcuMajibHbIH

o0aa —0,2 6aya

-cOOJII0aeTCsl AJIrOPUTM PEILEHHS 3a/1au: 3alUCh OYKBEHHBIX
0003HaYCHMH alJIeNiel, 3aCh BCEX YCIOBHM, 3aHCh

T€HOTHIIOB CKPEIIMBAIOLTUXCS 0COOCH, 3aIuch copTa 0,2

00pa3yroIMUXCs y POAUTEINICH TaMeT, 3aITUCh TEHOTHUIIOB U

(EHOTHUIIOB TOTOMCTBA

- QJITOPUTM PENICHHMSI 32/1a9U OTCYTCTBYET 0

Onucanne GpeHOTUNIA M TEHOTHINA /IS PEeIIeHUs 3a1a4H MaxkcumaJsibHbIi
o0aa —0,6 0aya

- PaBWJIBHO ONMCAHBI T€HOTHUITBI, (PEHOTHIIBI 06

CKPEUIMBAIOIINXCS 0COOSH M MOTOMCTBA ’

- Jomymiena | ommOKa npy ONMCaHu TeHOTHIA, (PEHOTHIIA 04

CKPEUIMBAIOIINXCS 0COOCH M MOTOMCTBA ’

- JIOMYIICHBI 2 OMTUOKY MPU OIMMMCAHWUHU TeHOTHIA, (PEHOTHIIA 0.2

CKPEUIMBAIOIINXCS 0COOCH M MOTOMCTBA ’

- HEBEPHO OIMKCAH I'CHOTHUI, PCHOTUI CKPEIIHUBAIOIIIXCS 0

0cobeil 1 MOTOMCTBA

BeposiTHOCTH Hac/1eI0BaHUSI MPU3HAKOB MakcumMasbHBIH
o0asa — 0,4 6amia

- BEPHO OMpeJIeJIeHa BEPOSITHOCTh HACIEOBAaHUS TPU3HAKOB 0,2

- HEBEpHO OMpeieNieHHA BEPOSTHOCTh HACIEIOBAHUS

MIPU3HAKOB 0

OTtBeT mocJie pemieHus 3a1a4u MakcumasibHbIH
o0as — 0,20aaa

- 3a/1a4a B KOHIIE PELlIEHUs] COJIEP’KUT BEPHBIN OTBET 0,2

- 3aJ1a4a He COJICPIKUT B KOHIIE PEIICHHS BEPHOTO OTBETA 0

YcTHOE 00bsICHEHHE PeLIeHUs 3a1a4H MakcuMaibHbIH

0a1 —0,6 6anaoB

- 00BsICHEHUE peIIeHUs 3a/1aHus 1TOCIIe0BaTeNIbHOE, IOTHYHOE,
BBIBOJIbI BEPHBIE, apI'yMEHTUPOBAHHBIE;

- IPaBUJILHO JAIOTCS OTBET (OTBETHI) HA COIMYTCTBYIOIIUE
BOIPOC (BOIPOCHI)

0,6

- HE3HAYMTENHFHO HapyIIeHa MOCIeA0BaTEIbHOCT, JTOTHKA
00BLICHEHHUS pEeICHUSA 3alaHUs, BBIBOJbI BEPHBIC, HE
JIOCTaTOYHO apryMEHTUPOBAHHBIC;

- CTYACHT HUCHBITBIBACT 3aTPYAHCHHA, OTBEYAs Ha
COITYTCTBYIOILIHE BOIPOCHI

0,4

- 3HAYUTEIHHO HAPYIICHA TIOCIIEI0BATEIBHOCTD, JIOTHKA
OOBSICHEHUS pellIeHUs 3a/1aHus (CTYCHT HE MOXKET OOBSICHUTD,
KaKUM 00pa30M MpUIIEN K PEIICHUIO 3a]JaHus), BEIBOJIBI HE
MOTYT CUUTAThCS ApTYMEHTHUPOBAHHBIMU 1 0OOCHOBAaHHBIMH;
CTY/ICHT WCHBITHIBACT 3HAUYUTEIBHBIC 3aTPYTHCHHUSI, OTBEYAsl HA
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COITYTCTBYIOIIME BOMPOCHI

HUTOT'O 3

1.4. MarepuaibHO-TEXHHYECKOE oOOecmedYeHne sl NPOBeIeHHs IPOMEKYTOUHOM
arrecTaluu
ATTecTranys NpoBOAUTCS B yueOHOM KabuHeTe «buonorusy.

1.5. VY4eOHo-MeToaMueckoe uW HHPOPMalNMOHHOEe o0ecnevyeHHe IJs1 TNPOBeJIeHUSA
NMPOMEKYTOYHOM aTTeCTALMHU

OcHoOBHBIE yUeOHbIE U3IaHUS

1. buonorus: yueOHUK U IPAKTUKYM JUIsl CpeIHEro mpodeccnoHalibHOro oopasoBanus / B.
H. fpeiruna [u np.]; non penakmuein B. H. Speirmna. — 2-e u3n. — Mocksa: M3naTenscTBo
Opaiir, 2020. — 378 c. — (Ilpodeccronansuoe obpazoanue). — ISBN 978-5-534-09603-3.
I'pud YMO CIIO https://urait.ru/book/

2. buonorus s npodeccuii U CHENHATbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO
npoduneit/ KoncrantunoB B.M. , Pe3anos A.I'. , @ageesa E.O. - 9-e uzn. crep. — M.: Akagemus,
2020.- 320 c. https://academia-library.ru

JlonmotHUTE/IbHbIE YUeOHbIe U31aHMsI

3. Mycradun, A.I'. buonorus: yuebnuk / Mycrapun A.I'., 3axapos B.b.- M.: KHOPVYC,
2018.- 424c.- (CIIO). B mep. ISBN 978-5-406-04517-6. CooterctByer ®I'OC CIIO mocneanero
nokosieHus https://www.book.ru/

4. Mamonros, C.I'. Obmas Ouonorus: ydeObnmk / MamontoB C.I'., 3axapoB B.b. —
Mocksa: KnoPyc, 2020. — 323 c. — ISBN 978-5-406-07702-3.CootBerctByer ®I'OC CIIO
MOCJIeHEro nmokoseHus https://www.book.ru/book/

5. Konecnuko, C.1. O6mas 6uosorus: yueonoe nmocooue / Konecankor C.U.- 6-e 3.,
crep.- M.: KHOPYC, 2020.- 288c.- (CIIO). B mep. ISBN 978-5-406-07383-4. CooTBeTCTBYET
®I"'OC CIIO nocnennero nokosenus https://www.book.ru/

HNHuTepHeT-pecypcesl

6. www. sbio. info (Bcs Owuonorus. CoBpeMeHHas OWONOTHS, CTaThbH, HOBOCTH,
OnbIMoTEKA).

7.www. window. edu. ru (EquHoe 0OKHO J0CTyIa K 00pa3oBaTeabHbIM pecypcam MHTepHeTa
1o OMOJIOTHN).

8.www.5ballov. ru/test (Tect 15t abUTYpHUEHTOB IO BCEMY IIKOJIBHOMY KypCy OMOJIOTUR).

9.www. biology. ru (buonorus B OTkpbiToM Kosuiemxke. CalT COAEPKUT IJIEKTPOHHBIN
yueOHHUK oduonoruu, On-line TecTsl).

10.www. nrc. edu. ru (buosnornueckas kaptuHa mupa. Pa3nen koMnploTepHOro yueOHUKA,
pa3paboTaHHOro B MOCKOBCKOM TOCYAapCTBEHHOM OTKPBHITOM YHUBEPCUTETE).

I11.www. nature. ok. ru (Pemkme wu wucuesaromue >XHBOTHbIE Poccmm — MpOEKT
Okonoruyeckoro neurpa MI'Y um. M. B. JlomoHocoBa).

12.www. schoolcity. by (buosorust B Bompocax u 0TBeTax).

MeTtoauyeckue ykazaHus JJsl 00y4aIOIIUXCS 110 OCBOEHUIO THCIUMIHHBI

13. Meroanueckue ykazaHus i 00y4aroUnXcs M0 BBIOJIHEHUIO TPAKTUUYECKUX PadoT.

14. Meroanueckue yka3zaHus AJisi 00y4aromuXcsl MO BRIMOJTHEHUIO Ta00PaTOPHBIX paboT.
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https://urait.ru/book/biologiya-450740
https://academia-library.ru/
https://www.book.ru/book/932501
https://www.book.ru/book/933564
https://www.book.ru/book/932113

