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1. MACIOPT PABOYEHN ITPOT'PAMMbBI YYEFHOU JUCIUILINHBI
Y. 02 BHOJIOI'UA

1.1. O6sa1acTb npuMeHeHus1 padoveid MPOrpaMmbl

Pabouas mporpamma y4eOHOW NUCHUIUIMHBI SBISETCS YacThIO MPOTPaMMBbI
MOATOTOBKM crenuanuctoB cpeanero 3seHa (nanee [1I1C3) B coorBercTBUM ¢ T'OC
CIIO mno cnemmanbHoctn 13.02.11 TEXHUYECKAA OKCIUIYATALOUA U
OBCIIY KUBAHUE JJIEKTPUYECKOI'O U J3JEKTPOMEXAHUYECKOI'O
OBOPYZIOBAHUA (11O OTPACJIAM).

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HHITCC3:
VYueOHas TuCHUIUIMHA BXOAUT B 001meo0pa3zoBatenbHbii muki [ITICC3

1.3. Ilesiu ¥ TpeOOBaHUA K Pe3yJbTATAM OCBOCHHS YUeOHOI TUCIUIINHBI:

WN3yyeHne  NHUCUMIUIMHBI  HANpaBiIe€HO Ha  (QopMUpoBaHUE  OOIIMX
KOMIICTCHITUH, BKIIOYAIOIINUX B C€0sI CITOCOOHOCTE:

OK 02. OcymecTBiATh MOUCK, AHAIW3 M HHTEpPHpETAlUi0 HHGOpMAaLHH,
HE0OXOAMMOM ISl BBIMOJHEHUS 3a/1a4 IPO(hEeCCHOHATBHOM 1eATEbHOCTH;

OK 07. ConericTBoBaTh COXPaHECHUIO OKpY’KaroIen cpensl,
pecypcocbepekennto, 3h(PEKTUBHO AEMCTBOBATH B YPE3BbIYANHBIX CUTYAITUSX;

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

B pesynbraTe OCBOEHHS Yy4uyeOHOW JUCHMILIMHBI OOy4YaroImUHCA JOJDKEH
JOCTHYB CIEAYIOIINE PE3YNIbTATHI:

JIUYHOCMHbIE:

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

- NOHMMAaHUE B3aMMOCBSI3M M B3aMMO3aBHUCHMOCTU €CTECTBEHHBIX HAayK, UX
BIIMSHUAS Ha  OKPYXAIOLIyl0  CpeAy, SKOHOMHUYECKYIO, TEXHOJIOTMYECKYIO,
COLIMAJIBHYIO U 3THYECKYIO C(ephl JeATETbHOCTH YEJIOBEKA;

- CIIOCOOHOCTh HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHE MHUpa B 00pa3oBaTelbHOW U  MOPO(ECCUOHANBHOW  JeATEIbHOCTH;
BO3MOKHOCTH MH()OPMAMOHHOW cpenbl Juisi  OOecnedyeHusl MPOJyKTUBHOIO
caMmo00pa3oBaHus;

- BJIQJICHUE KYJbTYpOHl MBIIIJICHUS, CIOCOOHOCTh K OOOOIICHHIO, aHAJIU3Y,
BOCHpUATHIO MHGpOpManuu B OOJACTH E€CTECTBEHHBIX HAayK, IIOCTAHOBKE LU U
BBIOOpPY IyTeH ee JOCTHKEHUS B MPodeCCHOHAIBHOM cdepe;

-CIIOCOOHOCTh PYKOBOJCTBOBATHCS B CBOEH J1E€ATEIHLHOCTH COBPEMEHHBIMU
NPUHLUMIIAMU  TOJEPAHTHOCTH, JUalora W COTPYJHUYECTBA; TOTOBHOCTh K
B3aUMOJICUCTBUIO C KOJJIETaMU, pad0Te B KOJJIEKTHUBE;

- TOTOBHOCThH HCIIOJIb30BaTh OCHOBHBIE METOJbI 3aIUTHI OT BO3MOXKHBIX
MOCJIE/ICTBUM aBapuii, KaTacTpod, CTUXUUHBIX O€ICTBUN;



- obOmaganue HaBblKaMH Oe€30MacHOM paboOThl BO BpEMs MPOEKTHO-
UCCJIEIOBATEILCKOM W OAKCIIEPUMEHTAJIBbHON JIESITeNIbHOCTH, MPU HCIOIb30BaHUU
J1a00paTOPHOTO 00OPYAOBAHUS;

- CIMOCOOHOCTh HCIIOJIb30BaTh NPUOOpPETEHHBbIE 3HAHUS W YMEHHS B
NPAKTUYECKON JESATENIbHOCTA W TIOBCEAHEBHOM JKM3HU I COOJIIOJICHUS MEp
npo(UIaKTUKN OTPABICHUN, BUPYCHBIX U JIPYTUX 3a00JIEBAHUM, CTPECCOB, BPEIHBIX
NPUBBIUEK (KYpEHUsI, AIKOTOIM3Ma, HAPKOMaHWM); MPaBUJI TTOBEJEHUSI B MIPUPOTHOM
cpene;

- TOTOBHOCTHh K OKa3aHWIO MEPBOM IMOMOINU TMPH TpaBMaX, MPOCTYAHBIX H
Ipyrux 3a00J€BaHUSAX, OTPABICHUSIX MHUIICBBIMH MMPOTYKTAMH;

MemanpeomemHuwle:

- OCO3HaHHE COLMAIbHON 3HAYMMOCTH CBOEH MpodeccHu/crnennanbHOCTH,
oOJazlaHue MOTUBAIIMEH K OCYIIECTBICHHUIO MTPO(EeCCHOHABHOM e TEIbHOCTH;

-TIOBBIIIICHUE  WHTEIUIEKTYaJlbHOTO  YpPOBHS B  MpPOIECCE  U3YYCHHS
OMOJIOTUYECKUX SBJICHUM; BBIIAIONIMXCA JIOCTHKEHUN OWOJOTHUH, BOIIEANIUX B
OOIIIEYEIIOBEUECKYIO KYJIBTYPY; CIOXKHBIX W TMPOTUBOPEUUBHIX TYTEH pa3BUTHUSA
COBPEMEHHBIX HAYYHBIX B3[JISOB, UACH, TECOpUN, KOHIIENIUH, TUIIOTE3 (O CYIIHOCTU
U MPOUCXOXKICHUM >KU3HU, YEJIOBEKA) B X0JIe¢ paObO0Thl C Pa3IMUYHBIMUA UCTOYHUKAMU
uHdopmanuu;

- CIIOCOOHOCTh OPTraHU30BBIBATH COTPYITHUYECTBO €AMHOMBIIIUICHHUKOB, B TOM
YUCJIE€ C WCIIOJIB30BAaHUEM COBPEMEHHBIX WH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHUH;

- CIMOCOOHOCTH TOHWMATh MPHUHITUIEI YCTOWYMBOCTH W TPOAYKTHBHOCTH
KUBOW TIPUPOJIBI, IyTH €€ M3MEHEHUWS TOJ[ BIUSHUEM aHTPOIOTCHHBIX (PaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaldu3y TJIOO0AJIBHBIX HKOJOTHUECKUX MpOoOeMm,
BOIIPOCOB COCTOSIHUSI OKPY’Kalollled cpeAbl U PalUMOHAIBHOIO HCIOIb30BAHUS
MIPUPOHBIX PECYPCOB;

-yMEHHE OOOCHOBBIBATH MECTO U pOJIb OWUOJOTHYECKUX 3HAHUNA B
[IPAKTUYECKOM JIESITEIbHOCTH JIIOJIEM, pPa3BUTUM COBPEMEHHBIX TEXHOJIOTHH;
OTIPEIENATh KUBbIE OOBEKTHI B MPUPO/IC; TPOBOIUTH HAOIIOIEHUS 32 YKOCUCTEMaMU
C LIETbI0 UX OMMCAHMS W BBISBJICHHS €CTECTBEHHBIX M aHTPOIOTE€HHBIX M3MEHEHUI;
HaXOJIUTh Y aHAJIU3UPOBATH HHPOPMAIIHIO O KUBBIX O0BHEKTAX;

- CIOCOOHOCTh TMPUMEHATH OMOJIOTUYECKHE W DKOJOTMYECKHE 3HAHUS IS
aHaIM3a NPUKJIAJAHBIX MPOOJIEM X035iCTBEHHOU A TEIbHOCTH;

- CHOCOOHOCTb K  CAMOCTOSITEIbHOMY  MPOBEACHUIO  HCCIEIOBaHUM,
MOCTaHOBKE €CTECTBEHHO-HAYYHOTO HKCIIEPUMEHTA, UCIIOJIb30BAHUIO
MH()OPMAITMOHHBIX TEXHOJIOTHH JJIS PEIICHUS HAyYHBIX U TPO(PECCHOHABHBIX 3a/1a4;

-CIIOCOOHOCTh K OIIEHKE JTUYECKUX AaCHEeKTOB HEKOTOPBIX HCCIEAOBaHUI B
00J1aCcTH OMOTEXHOJIOTUH (KJIOHUPOBAHKE, UCKYCCTBEHHOE OIUIOOTBOPEHUE);

npeomemmuule:

- ¢(OpMHUPOBAHHOCTh TPEJCTABICHHH O PpOIM M MeCTe OHOJIOTHH B
COBPEMEHHOW HAy4yHOW KapTMHE MHUpa; T[OHMMAaHHUE POJIM OHOJIOTHMH B
dbopMmupoBaHUM Kpyrozopa W (QYHKIIMOHATBHOW TPAMOTHOCTH IS pEIICHUS
MPaKTUYECKHX 3a]1a4;



-BJIQJICHUE OCHOBOIIOJAralOIIMMHU MOHATUSMHU U TMPEJICTABICHUSAMHU O >KUBOU
NpUpPOAE, €€ YPOBHEBOW OpraHM3alluM U SBOJIIOLHMHM; YBEPEHHOE IMOJb30BAHUE
OMOJIOTHYECKON TEPMUHOJIOTUEH M CUMBOJIUKOM;

- BJIaJICHUE OCHOBHBIMM METOJIaMU HAYYHOTO MO3HAHUSI, UCIIOJIb3YEMBIMHU TIPH
OMOJIOTHYECKUX HCCIECIOBAHUAX JKHUBBIX OOBEKTOB M DKOCHCTEM: OIIMCAHHUEM,
U3MEpPEHUEM, MPOBEJACHUEM HAOIOJCHUM; BBISBICHUE M OIIEHKA AHTPOIIOT'C€HHBIX
U3MEHEHUN B IPUPOJIE;

-  chOpMHPOBAHHOCTh YMEHUH OOBSICHATH PE3YNbTAThl OUOJTOTHYECKUX
AKCIIEPUMEHTOB, PElIaTh AIEMEHTAPHbIC OMOJIOTHYECKUE 3a]1a4u;

-cpOpMHUPOBAHHOCTh ~ COOCTBEHHOW  TMO3WIIMM 1O  OTHONICHHUIO K
Ouonornyeckor WHMOpMAIUH, TIOTydaeMOl U3 Pa3HBIX UCTOYHUKOB, K TI00aTbHBIM
YKOJOTHYECKUM

mpo0eMaM U MyTAM UX PEIICHHUS.

1.4. Kosin4yecTBO 4aCOB HA 0CBOEHME MPOrPaAMMBbI Y4e0OHOH AHCUMILIHHBI:
MakcumanbHOU yueOHOM Harpy3ku odydatomierocs: 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 HArpy3Kka (Bcero mo nporpamMme JuCHHUILIMHBI) 36
O6s13aTe/IbHAsI ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 36

B TOM YHCIIE!

IIEKIUH, YPOKH 26
MPaKTUYECKUE 3aHATHS 6
lTa0opaTOPHBIE 3aHSITUS 4
CamocTosiTesibHasi paboTa o0yuyaromerocs (Bcero) -

[TpomesxyTounas arrectanus B popme qudQepeHIIMpOBaHHOTO 3a4ETA.




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

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadoparopHblie padoThl U Oo0bem Ypose Koabi
pa3/iesioB U TeM NpPaKTHYeCKUe 3aHATHS, CAMOCTOSITeIbHAs padoTa CTyAeHTOB, KypcoBasi 4acos Hb KOMIIeTeHI Ui,
padora (MPoeKT), HHbIe BUAbI y4e0HOIl pad0ThI B COOTBETCTBUH € y4eOHBIM 0ocBOeH | (hopMHpPOBAHU
IIAHOM usl 10 KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpamMMbl
1 2 3 4 B
Pazgen 1. Yuenne o Kjerke 6 OK 02,07,09
Tema 1.1. Ctpoenne u | Conep:xaHue yueOHOro MaTepHaJia
bynxuun KJIeTKH. | BBenenue. Kierka — siieMeHTapHas kMBasi CUCTEMAa M OCHOBHAsi CTPYKTYpPHO- 2 1
XuMnueckas (GyHKIMOHaJIbHAs €IMHULIA BCEX JKUBBIX oOpraHu3MoB. Kparkas wucropus
OPraHM3alMy KJIeTKH. | U3Yy4eHUs KIETKHM. XHUMHUYecKas opraHu3anus Kierku. OpraHudeckue u
HEOpPraHUYECKUE BEILECTBAa KJIETKH W JKHUBBIX OpPraHU3MOB. benku, yrieBojbl,
JIUTNIU ]I, HYKJIEMHOBBIE KUCJIOTHI U UX POJIb B KJIETKE.
Tema 1.2. Oomen | [Inactuueckuid u sHeprerudeckuii oOMeH. CtpoeHHe W (YHKIHH XPOMOCOM. 2 1
BelIecTB u | IHK — nHocutenp HacneactBeHHON wuHpopmamuu. Perummkarus JIHK. Ten.
npeBpamenue dHepruu | ['enernueckuil koa. buocuntes 6enka. JKuzHeHHbIN UK KieTku. KneTku u ux
B KJeTKe. JKU3HeHHBIN | pa3HOOOpa3ue B MHOTOKJIETOYHOM opraHusme. JluddepeHunpoBka KIeToK.
LHMKJI KJIeTKH. Knerounas teopust crpoenust oprauu3smon. Muto3s. Llutokunes.
JlabopaTopnoe 3ansitue Nel IIpuroroBieHue M ONnMcaHUE MUKPOIPENAPATOB 2 2,3
KJIeTOK pacTeHuid. CpaBHEHHE CTPOCHHS KJIETOK pPAacTeHUN U JKUBOTHBIX IIO
TOTOBBIM MUKPOIPENapaTaM.
Pa3nen 2. Opranusm. PasMHoKeHUue 1 MHAUBHIYAJIbHOE PAa3BUTHE OPraHU3MOB 4 OK 02,07,09
Tema 2.1 Pazmuo:kenue | Coaep:xkanue yueOHOTo MaTepHaJia
OpPraHu3MoB. PasmHoXeHue opranuzmMoB. OpraHu3sm — eauHoe Lenoe. MHoroo6pasue 2 1
NuauBuayanbHoe OpraHu3mMoB. Pa3MHOXEHHE - Ba)KHEWIEe CBOWMCTBO JKHMBBIX OpPraHW3MOB.

Pa3BUTHE OPraHuimMa.

[TonoBoe u Gecnonoe pazmMHokeHHe. Meito3. OOpa3zoBaHHEe MOJIOBBIX KJIETOK U
oriogoTBopeHue. MHIMBHAyanbHOE pa3BUTHE OpTraHU3Ma. OMOPHUOHATHHBINA
sTamn oHToreHe3a. OCHOBHBIE CTaJUU SMOPUOHAIBHOTO pa3BuUTHs. OpraHoreHes.
[ToctamOpuoHanbHOE pa3zBuTue. CXOICTBO 3apOoIbIIIeH MMPeICTaBUTENEeH pa3HbIX
IpyOI IO03BOHOYHBIX KaK CBUIETEIBCTBO HUX OSBOJIIOIHMOHHOIO POJICTBA.
[IpyuvHBl HapymieHUH B Pa3BUTHM OpPraHW3MOB. MHIuBHIyallbHOE pa3BUTHE
yenoBeka. PenmponyktuBHoe 310poBbe. [locnencTBus BIMSHHS — alKOTOJI,
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HUKOTHUHA, HAPKOTUUCCKUX BCUICCTB, 3aIPA3SHCHUA CPCAbl HAa PA3BUTUC YCIIOBCKA

IIpakTnueckoe 3ansaTue Nel BrisiBiieHMe W onucaHue MNPHU3HAKOB CXOJICTBA 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 yueOHOro MmaTepuaja
HacaeacrBeHHOCTL U
3aKOHOMEPHOCTH U3MEHUYMBOCTH. HacnencTBeHHas, WM TEHOTUIIMYECKas, 1
HeHacJeACTBeHHAas
.. | 13MeHunBOCTh. MoaudukanonHas, WM HEHACJICICTBEHHAs, W3MEHYHMBOCTD.
H3MEHYMBOCTh U €€
I'enetnka denoBeka. I'eHermka W MeauuuHa. MartepuanbHble  OCHOBBI
OuoJiornyeckasi pojib B
HACJICJACTBEHHOCTH W WM3MEHUYMBOCTH. ['€HEeTMKa W DSBOJIOIMOHHAS TEOPHUS.
IBOJIIOLIMH JKHBOT0 .
['eneTrka monyJsium.
Mupa.
Tema 3.2 Iloaydenue | ['eHeTHKa — Hayka O 3aKOHOMEPHOCTSX HACIEACTBEHHOCTH M M3MEHUYMBOCTHU 1
npeacTaBJIeHus! o | opranu3moB. I'. MeHnenb — OCHOBOMOJIO)KHUK T'E€HETHKU. ['eHeTudeckas
reHeTukKe KaK 0 | TSPMHUHOJIOTHSI U CUMBOJIMKA. 3aKOHBI T€HETUKH, yCTaHOBIICHHbIE ['. Mennenem.
TeopeTHYecKoi ocHOBe | MoHOTHOpUIHOE W AUTMOPUIHOE CKpEIIMBaHME XPOMOCOMHAs TEOpUS
ceJIeKIUH. HacjeACTBeHHOCTH. B3aumopeiictBue renoB. ['enetmka mosa. CuersieHHOE ¢
MOJIOM HacJieJoBaHWE. 3HAYEHHWE TEHETUKH ISl CEJIEKIUU U MEIULIMHBI.
HacnencrBenHble 00J1€3HM 4EI0BEKA, MX TPUYMHBI U IPOQUIAKTHKA.
Tema 3.3 | ['eHeTuKa — TeopeTHyecKas OCHOBA ceyieKIMU. OJIOMalllHUBAHUE KUBOTHBIX U 1
CoBpemeHHbIE BBIpAIIUBaHUE KYJIbTYPHBIX PACTEHUN — HAYaJIbHBIC ATAbl CEJIEKIIUU. YUECHHE
nocrukenusi cejekmum | H. BaBuioBa o 1eHTpax MHOroo0Opasus M TMPOUCXOKIEHHUS KYJIbTYPHBIX
KYJbTYPHBIX pacTeHuii, | pacTeHuil. OCHOBHbIE METOABl CENEKIUU: THOpUAM3alMs M UCKYCCTBEHHBIN
JAOMAIIHUX KMBOTHBIX | 0T00p. OCHOBHBIE TOCTHKEHUS COBPEMEHHOW CENEKIIMU KYIbTYpHBIX PACTEHHIH,
U MHUKPOOPTraHU3MOB. JIOMAITHUX KUBOTHBIX U MUKPOOPTaHU3MOB. BHOTEXHOIOTHS, €€ TOCTHKCHUS 1
NEPCHEKTUBBl PA3BUTHSA. IJTUYECKHE AaCHEKThl HEKOTOPBIX JOCTH)KEHUU B
OouorexHonoruu. KioOHUMpOBaHHME JKMBOTHBIX (IpOOJIEMBl  KJIOHUPOBAHUS
YeJIoBeKa).
Me:xkcecCHOHHAS ATTECTAUMSA-TECTUPOBAHUE
IIpakTuyeckoe 3aHsATHE Ne2 CocraBiieHue MIPOCTENIINX cxeM 2,3
MOHOTHOPUAHOTO W JIUTHOPUIIHOTO CKpeIuBaHUs. PelieHne TeHeTHUeCKuX
3a/1au.
Pa3neu 4. IIpoucxokaenne U pasBUTHE )KU3HH Ha 3eMJIe. JBOJTIONUOHHOE YYeHHE OK 02,07,09




Tema 4.1 Hcropus

Conep:xaHue y4eOHOIro MaTepuasa

a3BUTHSA =
p .. | 3nauenue pabor K.JIunnes, JK.b.Jlamapka B pa3BUTHH 3BOJIIOIMOHHBIX HJICH B 1
IBOJIIONMOHHBIX  HJIEii.
M ouonorun. Koumenmus Buma, ero kpurepuw. [lomymsimust — CTPYKTypHas
HKPO3BOJIIOLHS.
M P 1 eAVHMIA BHAAa U SBoMOIMH. J[Brxkymue cuibl 3Boitonuu. CHHTETHYECKas
aKpPO3BOJTIOI M.
P 1l Teopuss HBoMonMUA. MukposBomonus. COBpEeMEHHBbIE TPEACTABICHUS O
BunoobpaszoBannu (C. C. YerBepukos, U. U. llImaneray3en). Makpo3BOJIOIHS.
JlokazaTrenbCcTBa YBOJIOIUM.
Tema 4.2 | ['unoTe3pl TPOUCXOXKACHUSA >KU3HHU. l3yueHune OCHOBHBIX 3aKOHOMEPHOCTEH 1
IIpoucxoxnenue M | BOSHUKHOBCHHMS, Pa3BUTHS U CYIIECTBOBAHUS >KM3HU Ha 3emiie. Y CIIOKHEHUE
HavaJIbHbIe 3TANbl | KUBBIX OPraHU3MOB B Ipoliecce IBOJOLUU. MHOroo0pasue >KMBOrO MHUpa Ha
pa3BUTHA KU3HH Ha | 3eMJI€ U COBPEMEHHAs €ro OpraHu3alusl.
3em.ie.
Tema 4.1 | EcrectBennbiii  otOop. Posb  »BONMIONMOHHOTO y4YeHHS B (HOPMUPOBAHHUH 1
IBOJIIONHOHHOE YYeHUe | COBPEMEHHOM eCTeCTBEHHO-HAYYHOM KapTUHbI MUPA.
Y.lapBuHa. IIpakTuyeckoe 3ansaTue Ne3 Onucanue ocobell OXHOTO BHUAA IO 2,3
MOP(}OIOTHUECKOMY KPUTEPHIO.
Pazjnen S.IIpoucxo:kaenue yeaoBeKka OK 02,07,09
Tema 5.1 | Conep:xkanune y4ueOHOr0 MaTepuajia
AHTpOMNoOreHes.
Opomrorust npuMartoB. CoBpeMEHHBIE THUIOTE3bl O MPOUCXOKICHUU YETOBEKa. 1
YesoBeueckne pachl.
JlokazaTenbcTBa POJCTBA YETOBEKA C MIICKOMUTAIOMIUMH KUBOTHBIMH. JTaIlbl
HBOJIOIIMU YeNloBeKa. POJICTBO M €TUHCTBO MPOUCXOXKACHUS YEIIOBEYECKUX pac.
Kpurtnka pacusma.
Pa3nen 6. OCHOBBI DKOJ0TMH 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 NpOCTpaHCTBEHHAs CTPYKTypa 3KocucTeM. [luieBbie
OpPraHu3MoB MEKIY
coBoil Y | CBSI3W, KPYrOBOPOT BEHIECTB M MPEBpAlllEHUE DJHEPrMH B OJKOCHUCTEMAX.
000ii M oKpYyKalIIei
. [;;y lll MeXBHIOBBIC B3aWMOOTHOIIICHHS B OJKOCHUCTEME: KOHKYPEHIUs, CHMOHO3,
cpenoii. uocgepa- 9
p% bep XUIIHAYECTBO, Mapa3uTu3M. [IpUYMHBI yCTOMYMBOCTH U CMEHBI JKOCHUCTEM.
rJ100ajJbHan
Cykneccun.  McKkycCTBeHHBIE  COOOIIECTBA —  arpoOdKOCHCTEMBI |
IKOCHCTEMA.

ypboskocuctembl. Yuenue B. W. Bepnaackoro o Ouocdepe. Ponb XuBBIX
opranu3smMoB B Ouocdepe. buomacca. KpyroBopor BakHEHIIMX OHOTEHHBIX
AJIEMEHTOB (Ha IpUMeEpe Yriiepojaa, a3oTa U Jp.) B Ouochepe. M3meHenus B
ouochepe. IlocnencTBusi NeATEIPHOCTH 4YEJIOBEKAa B OKpYJKAIOLIEH cpene.
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BoszaeiicTBue NpOU3BOACTBEHHOM JEATENBHOCTH HA OKPYXKAIOLIYI0 Cpely B
obyactu cBoel Oymymel npodeccuu

JlabopaTopnoe 3ansitue Ne2 OrnucaHue aHTPONOIEHHBIX HM3MEHEHUI B 2 2,3
€CTECTBEHHBIX MPUPOAHBIX JaHAmadTax CBOe MECTHOCTH.
Pa3znen 7. buonuka 2 OK 02,07,09

Tema 7.1 buonnka kak | Cogepxxanue yueOHOro MmarepuaJjia
O/LHO M3 HANPABICHHH Paccmotrpenue OMOHUKOM ocoOeHHOCTEMN Mopdo-pusnonornueckoi 2 1
0MO0JIOTUM U KHOEPHETHK

OpraHu3aly KUBBIX OPraHU3MOB M UX MCIOJb30BaHUSA [UJI CO3JaHUsA

COBEpUICHHBIX TEXHUYECKUX CHCTEM M YCTPOMCTB 10 aHAJOTMU C KHUBBIMHU

cucreMaMu. [IpuHOMIBI W TpUMEPBl HCIOJIB30BAHUS B  XO3AWCTBEHHOU

JeSITeIbHOCTH JTE0/Iel MOp(]o-QYHKIIMOHAIBHBIX Ye€PT OpTaHU3alMN PacTeHUH 1

JKUBOTHBIX
IIpome:kyTouHas arrecTanus-1u(p¢epeHunpoBaHHBIN 3a4ET 2
HToro mo aAucuunjinHe 36
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3. YCJIOBUSI PEAJIM3ALMA TIPOTPAMMBI  VUYEBHOM
JUCHMUILIAHBI

3.1 TpeOoBaHuss K MHHMMAJIBHOMY MAaTepPHAJIbLHO-TEXHUYECKOMY
o0ecreyeHU 0 Y4eOHOM TUCIUTIIUHBI

Peanmzanust nmporpaMmbl JUCHUIUIMHBI TpeOyeT HaMUYMS Yy4eOHOTO KaOWHeTa
OMOJIOTHU JJI TIPOBEACHUS 3aHITUH JICKIIMOHHOTO THIA, MPAKTUYECKUX 3aHITUU, B
TOM YHCJI€ TPYNIOBBIX, WHIWBHIYAJIbHBIX, MHUCbMEHHBIX, YCTHBIX KOHCYJIbTAIIUH,
TEKYIIETo KOHTPOJIS U IPOMEKYTOUHOMN aTTECTaIIUH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

- COeNHaIM3UpOBaHHAs  MeOenb  (CTONBI, CTyJdbS IO  KOJUYECTBY
oOyyJarommxcsi);

- TOCKa yYCHUYECKasl.

Texaudeckue cpeacTra 00ydeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHOo-HATIISIIHBIE  TTOCOOMS:  ITUIaKaThl, Y4eOHO-HAIVISAHBIE ITOCOOMS,
obecrieynBaIIMe TEMaTHUYECCKHE WJUIIOCTpAllMM 1O  pabodeil  mporpamme
JTUCHUIUIMHBI, B TOM YHUCJIE, BUC0-ayaH0 MaTepHaIbl, KOMITBIOTEPHBIC ITPE3CHTAIIUH.

KommproTep nMeeT 10CTyn K 3JeKTPOHHO-OUOIMOTEYHBIM CUCTEMaM, BBIXOJI B
ro0anbHyl0  ceTb  VIHTEpHET, OCHAIlleH  JIMIICH3WOHHBIM  IMPOTPAMMHBIM
oOeCIICUCHUEM.

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

OcHoOBHBIE YUeOHbIe U3TaHUS

1. buonorusi: y4eOHMK M TOPAKTUKYM JJisi CpeaHero mnpodecCHuOHaIbHOro
obpazoBanus / B. H. Speiruna [u ap.]; nox pegakmueit B. H. Spsiruna. — 2-e usz.
— Mocksa: UznmarenbctBo IOpaiit, 2020. — 378 c¢. — (IlpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-09603-3. I'pud YMO CIIO https://urait.ru/book/

2. buonorus s mpodeccuii U CrienuanbHOCTEN TEXHUYECKOTO U €CTeCTBEHHO-
HayuHoro npoduneii/ Koncrantunos B.M. , Pezanos A.I'. , ®aneesa E.O. - 9-¢ uzn.
crep. — M.: Akagemus, 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 noxkosenus 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 OGuonorus: yueOHoe mnocooue / KosnecHukos
C.1.- 6-¢ u3n., crep.- M.: KHOPVYC, 2020.- 288c.- (CI1O). B nep. ISBN 978-5-406-
07383-4. CooterctByer @I'OC CIIO mocnemnero nokoneHus 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 6uoniorusi. CoBpeMeHHasi OMoj0rus, CTaTbi, HOBOCTH,
OoubMoTeKa).

7www. window. edu. ru (EguHoe oKkHO J0cTyma K 00pa3oBaTeIbHBIM
pecypcam MHTEpHETa MO OHMOIOTHN).

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

9.www. biology. ru (buonorus B OtkpbiToM Kosiemke. CalT cOIEpKUT
AIIEKTPOHHBIN yueOHUK moounosorun, On-line TecTh).

10.www. nrc. edu. ru (buonoruueckas kaptuHa mupa. Pa3aen KOMIbIOTepHOTO
yueOHUKa, pa3paboTaHHOTO B  MOCKOBCKOM  TOCYAapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).

11.www. nature. ok. ru (Penkue u ucuesarommue >kuBoTHbIE Poccun — mpoexT
Okonoruueckoro nenrpa MI'Y um. M. B. JlIomoHocoBa).

12.www. schoolcity. by (buoniorust B Bompocax 1 0TBETax).

Metoanyeckue ykazaHus JJsi 00y4arOIMUXCS M0 OCBOEHUIO TUCIATIMHBI

Metoanueckue ykazaHus JJsi 00y4ar0IMUXCS M0 OCBOEHUIO TUCIATIMHBI

13. Meroauueckue ykazaHus JUIsi  OOy4YalOIIMXCA IO  BBINOJIHEHUIO
MPaKTUYECKUX PaboT.

14. Metoauyeckue yKazaHusi i1 OOYyYaroUUXCsl 1O  BBINOJHEHUIO
1a00paTOPHBIX PadoT.

13



4. KOHTPOJIb W OLHEHKA PE3YJIBbBTATOB OCBOEHUA

JTYYEBHON UCHUATIIMHBI

4.1.

(I)Oprl U METOAbI KOHTPOJA M OLICHKU PE3yJbTaTOB oﬁyqum{

PesyabTaTnl 00yyeHus

®opmMbI U METOAbI
KOHTPOJISA M OLlEHKH
pe3yJabTaTOB 00Yy4YeHUsi

Obwue KomnemeHyuu:

OK 02. Ocy1ecTBisATh MOUCK, aHATTU3 U UHTEPIPETALINIO
uH(popMaluu, HEOOXOAUMOH /1JIs1 BBIIOJTHEHUS 3a/1a4
npodeCcCHOHATBLHOM 1S TETbHOCTH.

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH CPEIbI,
pecypcocOepexeHuto, 3PPEKTUBHO NeHCTBOBATH B UPE3BbIUAHHBIX
CUTYalUsX.

OK 09. Hcnonp3oBaTh HHPOPMALIMOHHBIE TEXHOJOTUH B
npodeccCuoHANBHOM e TEIbHOCTH.

Ilpeomemmnuie pe3yromamul:

- ¢(hOpMHUPOBAHHOCTH MPECTABICHUIN O POJIU U MeCTE OUOJIOTHH B
COBPEMEHHOW HAyYHOH KapTHHE MUPA; TOHUMAaHHE POJIM OMOJIOTHH B
dbopMUpOBaHUU KPYro30pa U PyHKIIHMOHATHHON IPAMOTHOCTH JIJISI
pelIeHus MPaKTHYECKUX 3aad.

- BIIaJICHHE OCHOBOMOJATAIOIIMMHU OHATUSAMHU U TPEJCTABICHUSMU O
YKUBOM NpPUPOJE, €€ YPOBHEBON OpraHU3aLMK U SBOJIIOLINH; YBEPEHHOE
MOJIb30BaHNE OMOJIOTHYECKON TEPMUHOIOTHEH U CUMBOJIHKOM.

- BJIaJICHHE OCHOBHBIMU METOJIaMH HayYHOT'O TIO3HAHUS,
UCIOJIb3YEMBIMU MTPHU OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX
00BEKTOB M 3KOCUCTEM: OIMCAHUEM, U3MEPEHUEM, IPOBEICHUEM
HaAOII0/IEHUIT; BBISIBIICHUE U OIIEHKA aHTPOMOTEHHBIX H3MEHEHH B
pUpoJie.

- ¢(hOpMHUPOBAHHOCTH YMEHUN OOBSACHATH PE3yIbTaThl OMOIOTUYECKUX
9KCIIEPUMEHTOB, pelIaTh 3JI€eMEHTapHbIe OMOJIOTMUYECKHE 3a/IauH.

- ¢(OPMHUPOBAHHOCTb COOCTBEHHOM MO3MIIUU IO OTHOLIEHHUIO K
Ouonornueckoi HHGOpPMaIUH, OITY4aeMO U3 pa3HbIX HCTOYHUKOB, K
II100aTbHBIM SKOJIOTHYECKUM MPOoOIeMaM U MyTAM UX PEIIeHHUS.

Tekyimuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBITIOJIHEHUE
MPAKTUYECKOU U
71a00paTOPHBIX padoT
(MHAMBUIYaTbHAS
dbopma paboThl)

IIpomexxyrounas
arrectanus B popme
nudepeHITMPOBaHHOTO
3auyéra.

Meron npoBeneHus
IIPOMEKYTOUHOU
aTTeCTaluy -
BBITIOJTHEHUE
KOMILIEKCHOTO 3aJjaHus

4.2. ®OoHA OLECHOYHBIX CPEACTB /UIA MPOBEACHUS

arTrecranmmmu Oﬁy‘IaIOIIII/IXCH o TMCIHMIIJIMHE

IToxa3zaTenn u KPUMTECPHUH OLICHUBAHUA KOMHeTeHHI/Iﬁ
ITokazarenu wu KpUTCpUN OLCHHUBAHUSA KOMHCTCHHHﬁ,

OLCHMBAHMWA COACPIKATCA B IIPUITOKCHUN 1.

KoHTpoJibHBIE U TeCcTOBbIE 3a1aHUS
KoHTpobHbIE 3a/1aHKs COAEPIKATCS B IPUIIOKEHUH 1.

MeToauveckue MaTepHuaJbl

NPOMEKYTOYHOM

OIIMCaHUEC IIKaJl

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

YMEHUH, XapakTepu3ywmux (opMUpOBaHUE

MpUI0KEeHUH 1.
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IIpuaoxenne 1
KOHTpPO/1bHO-01IeHOYHBbIE CPeCTBA
AJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
Y.02 BUOJIOI'Us

1.1. ®opma npomekyTouHON aTTecTanuu. qruddepeHMpPOBAHHEIN 3aUeT.

1.2. Cucrema oueHMBAHNS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OueHuBaHue  pe3yiabTaTOB  BBIIOJIHEHUS  3aJaHUM  [POMEXYTOUYHOM  aTTecTaluu
00yUaroIUXCsl OCYLIECTBIISIETCS HA OCHOBE CIEAYIOIIUX MPUHIIUIIOB:

JIOCTOBEPHOCTH OIEHKH — OIICHMBAETCS YpPOBEHb C(HOPMHUPOBAHHOCTU 3HAHUH, YMEHHIA,
MPAKTUYECKOr0 OIbITa, OOMMX U MPOPECCHOHATbHBIX KOMIETEHIIMM, MPOJEMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBITIOJHEHUS 3a/1aHUS;

aJICKBaTHOCTH OLICHKM — OLICHKA BBIIIOJHEHUS 3a1aHHUI JOJKHA POBOAUTHCS B OTHOLLEHUU
TeX KOMIIETEHIIN, KOTOpbIe HEOOXOAUMBI 1151 2(PPEKTUBHOTO BBHITIOTHEHUS 3aJaHUS;

HAJIeKHOCTH OLIGHKH — CHUCTeMa OIICHMBAHMs BBINOJHEHHS 3a/laHuil MoJkHa 00Janarh
BBICOKOW CTENEHBIO YCTOWYMBOCTH TPH HEOAHOKPATHBIX OLEHKaX YPOBHS CHOPMHPOBAHHOCTH
3HAaHUH, YMEHHIA, TMPAKTHYECKOTO OMNbITAa, OOMUX ¥ NPOPECCHOHATBHBIX KOMIICTCHIUI
oOyuarouxcs;

KOMIIUIEKCHOCTH OLIEHKM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
WHTErpaTUBHO OIICHUBATh 00IIME U MPOPECCHOHANbHBIE KOMIIETEHIIUN 00yUYaoLINXCs;

OOBEKTUBHOCTH OLICHKHM — OIICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBHCHUMON OT OCOOEHHOCTEH MNpOPEecCHOHANBHOW OpPUEHTAMA WM  MPEANOYTCHHIA
IIPENOAABATENIEH, OCYIIECTBISIOINX KOHTPOJIb WM aTTECTALMIO.

[Ipyn BBINOJHEHHMHM NPOLEAYpP OLEHKHU 3aJaHUM HCIOJIB3YIOTCA CIEAYIOIIHE OCHOBHBIE
METO/BL:

- METOJI pacueTa MepBUYHBIX OAJIIOB;

- METOJ1 pacueTa CBOJHBIX OaJlIOB.

Pe3ynbpTaThl BBIMOJHEHMs 33/JaHUN OLIEHUBAIOTCA B COOTBETCTBMM C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKH.

Hcnonb3yeTcs ATy OanbHast IIKana AJs OLEHUBAHUS Pe3yJIbTaTOB 00yUeHHUS.

IlepeBoy msiTH GaIbHOM HIKAJIbl yYeTa pe3ynbTaToB B MATH OaUIbHYIO OLIEHOYHYIO IIKaJly:

Ouenka KosnuyecTBo 0215108, HAOpaHHBIX 32 BbINOJIHEHHE
TEOPEeTHYECKOr0 M NPAKTHYECKOr0 3aaHusl,
cpeaHuii 0aJ171 0 NTOraM aTTeCTAlNHU

O1eHKa 5 «OTINYHOY 4,6-5
Orenka 4 «X0poIo» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OrieHka 2 «HEYIOBIECTBOPUTEIIHHOY <29

1.3. KOHTpPOJILHO-01IEHOYHBIE CPEICTBA
1.3.1 3apnanmue:
3ananmue:
1.01BETUTH HA BOIPOCHI TECTOB.
2. Pemnts 3a1auy.
IIpuMepHbIe BONPOCHI TECTUPOBAHUS
B 3aganusix 1-20 BbIOepH NPaBUJIbLHbIA OTBET U NOJYE€PKHU €r0.
IIpaBHJILHBIA OTBET MO:KET ObITh TOJLKO OHH.
1. KTo siBnsieTcsi OCHOBOIOJIOKHUKAMH KJIETOYHOM Teopuu(1838)
A) ®.Mronnep u O.I'ekkenb

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

2. Yucno XpoMoCcoM y YesioBeka?

A)112

b) 28

B) 46

B) 78

3. [Ipouecc MHAMBUTYaTFHOTO PA3BUTHS OpraHU3Ma OT Hayaja CyIIeCTBOBAHHUA U 0 KOHIIA
KU3HU?

A) OHTOTEHE3
b) s0puoreHes
B) dunorenes
I OpraHOTeHE3

4. I'naBHast poJib paCTEHUI B KPYrOBOPOTE BEILIECTB COCTOUT B:

A) pacuiernjieHuM OpraHun4ecKiX BEUIeCTB

b) ucrionp3oBaHNM HEOOXOAUMOMN AJIsi KPYTOBOPOTA COIHEYHOM SHEPTHH B Iiporiecce POTOoCHHTE3a
B) nornomennu Boabl U3 MOYBHI

I') BbIIENEHMM KHCIIOpOAa

5. Yrto obpasyeTcs B pe3ynbTare Meio3a U3 OJJHOM MaTePUHCKON KIETKU?

A 4 ramuiouiHble KIETKU

b) 2 nouepHue KIeTKU ¢ YMEHBIICHHBIM BJBOE€ HAOOPOM XPOMOCOM

B) 2 nouepuue kiaeTku ¢ HAOOPOM XPOMOCOM, PABHBIM Ha0OPY B MATEPUHCKOM KIIETKE
I') 4 nunonaHbIE KIETKU

6. B nporecce meiio3a 4ucio XpoMOCOM B TaMeTax:

A) oka3bIBaeTCs paBHBIM UX YHCITY B MATEPUHCKON KIIETKE

b) ymeHbI1aeTCs BABOE IO CPAaBHEHHUIO C MATEPUHCKOM KIIETKON

B) yBenuumnBaeTcs BIBOE IO CPAaBHEHHUIO C MATEPUHCKOM KIIETKOM

I') oxa3pIBaeTCs pa3aMuHbIM

7. Monexyna JIHK npencrasnser co0oii moinumep, COCTOSIIUN U3 OTACTbHBIX ..
A) HYKJI€OTHIOB

b) amuHOKHMCIIOT

B) monocaxapuios

I') a30THCTBIX OCHOBaHUM

8.13 yero cocToat puOOCOMBI?

A) JIHK 0enxoB 1 MmeMOpaHbI

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

9. Kakoe u3 yTBepKI€HUI IPABUIIBHOE:

A) Bce )KHMBBIE OpPTraHU3MBI 00J1a/IAI0T OJJMTHAKOBO CIIOKHBIM YPOBHEM OpPTaHU3aIUH
b) Bce xuBBIE OpraHu3Mbl 00J1aal0T BEICOKUM YPOBHEM OOMEHa BEIECTB

B) Bce »k1BBIE OpraHU3MBbI OJIMHAKOBO PEArMpPyIOT Ha OKPYXKAIOIIYIO Cpely

I') Bce xuBBIE OpraHU3MbI 00JIAZAI0T OJIMHAKOBBIM MEXaHU3MOM Iepelaun HacJeICTBEHHON
uH(popManun

10. Kaxxaplit BUJI B IPUPOJIE CYIIECTBYET B (hOpMe:

A) cemeiicTB

b) nonynsaumii

B) He cBsi3aHHBIX MeX Ty CO00# 0coOei

I') pa3HOPOAHBIX TPYHI
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11. I'maBHBIM PETyIsTOPOM CE30HHBIX U3MEHEHUH B )KM3HU PACTEHUM U KUBOTHBIX SIBIISETCS
U3MEHEHUE:!

A) KonMYecTBa MUIIU

b) nnunb! 1HSA

B) BnaxxnocTu Bo3znyxa

I') kimumara

12.Ha kakux pacrenusix ['. MeHaenb cTaBuil onbIThI?

A) Yxpon

b) I'opox

B) Kykypysa

I') xaprodens

13.0m010TBOpEHHAS SULIEKIETKA HA3bIBACTCS:

A) 6nactyna

b) 3urora

B) ramera

I') ractpyna

14.I1pu KaKoM KJIETOYHOM JIEJIEHUU KOJUYECTBO XPOMOCOM HE YMEHBIIIACTCs?

A)meiios

b) muT03 1 Melio3

B) amuto03 1 Meiio3

I') muTo3

15. ABTOTpOo(HBIE OPraHU3Mbl MOTYYAIOT YHEPTUIO:

A) U3 TOTOBBIX OPraHUYECKUX BELIECTB

b) nornomas Boxy

B) 3a cuer cuHTE3a OpraHMYECKUX BEILIECTB U3 HEOPIaHUUYECKUX

I') 3a cuer pacmaga HEOPraHUYECKUX BEIIECTB.

16. Ecn amuHokucnora koaupyrotcest kogoHoM YI'T, to B PHK emy cooTBeTcTBYyeT Tpumier:
A) T b) AI'T; B) AL

17. Kakas u3 runores B Oonbuieit crenenu noarsepxkaaet uro JJHK sBnsiercs renernueckum
MaTepuaioM KJIETKU?

A) JHK coctouT u3 4eTbipex BUA0B HYKJIEOTHI0B, IOATOMY CIIOCOOHA XpaHUTh UH(POPMAIIHIO;
b) B comarnueckux kierkax konmuuecto JIHK BnBoe Oonbliie, yeM B raMeTax;

B) V kaxnoit ocoou IHK nnauBHIyanbHO 1O CBOEH HYKJIEOTHAHOM MOCIE10BATEILHOCTH.
18. OCHOBHBIM HayYHBIM METOJIOM HCCIJICOBAHUS B CAMblii paHHUH NMEePHO pa3BUTHsI OHMOIOTUN
ObLI:

A) 3KcrIepUMEeHTaIbHBIN B) cpaBHUTENBHO-MCTOPUYECKUI

b) mukpockomnus I') MmeTon HaOMIOEHUS U ONMCaHMSI OOBEKTOB
19.Kaxkoii opranou]1 He UMeeT MEMOPAHHOTO CTPOECHHUS

A) Bakyonb

b) Xnopomnacr

B) Anpo

I') Pubocoma

20.Yro siBIIsieTCsl MpUMEPOM MOAH(DHUKAIIMOHHON N3MEHYHBOCTH
A 3arap y uenoBeka

b) Anp6unnsm

B) lansToHn3m

I') Cunpom Mopodana

B 3apanusx 21-24 ppi0epuTe TPH BEPHBIX OTBETA W3 HIeCTH. 3anumnTe BbIOpaHHbIC OVYKB
ajndaBUTHOM NOpPSIKE.

21. K pyaumeHTaM OTHOCATCS:

A) xBOCT

b) 3y06s1 Mmyapoctu
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B) BonocsiHHOM MOKpOB

I') anmenaukc

J1) OIKOXKHBIE MBILIIBI

E) MHOTOCOCKOBOCTH

22 KoMIioHeHTaMH OMOT€0IIeH03a SIBISIOTCS:

A) 30011€HO3

b) apomopdo3

B) monmumopduzm

I') nopno3

) uTonenos

E) sxoTon

23.01nuuuTeNbHbIe IPU3HAKU, XapaKTEepPHbIE 7S BUAA YEIIOBEK Pa3yMHBIM:

A) cBoj4artas npyxuHs;Ias cromna

b) Hanuuue S-oOpaTHBIX U3rHOOB TO3BOHOYHHKA

B) npeobpazoBanue JIUIIEBOTO OT/IeNNa Yeperna HaJl MO3TOBBIM

I') xopot1110 BbIpa)KEHHBIH 10100POI0YHBII BBICTYII

1) CoxpaneHue MpOTUBOMOCTABIICHUS OOJIBIIIOTO MajbIla

E) TpéxxamepHoe cep/iiie ¢ HEeMOJIHOU Meperopo KoM

24. Kakue opraHu3Mbl BelyT Iapa3uTUUYEeCKre 00pa3 Ku3HN?

A) IeHUIIWILITUH

b) purodTopa

B) criopbinbs

I') npoxoxu

J1) rosioBHs

E) mamMnuHboHbI

B 3apanusx 25-27 He00X0AMMO YCTAHOBUTH COOTBETCTBHE MEXKIY COJepP:KaHHEM IepBOro M
BTOPOI0 cTOJI0I0B. OTBET 3aNUCHIBAETCS B TAOJIHILY.

25. IIpu BBINONHEHUU K KXKIOW MO3UIMH, TAHHON B JIEBOM CTOJIO1IE, Ha/10 Oa00paTh
COOTBETCTBYIOIIYIO TIO3HIIMIO M3 TIPABOT0O CTOJIOIA U BITUCATH IMOJTYIYCHHBIN OTBET B TAOIUITY.

ITpumep DKOJIOru4ecKue
(bakTopbl

1) noBbIlIEHNE JABICHUS BO3/1yXa A) abuoTnueckuit

2) KOHKYPEHLUS 32 TEPPUTOPHIO MEXKTY PACTEHUSIMU b) Ouotnueckuii

3) u3MeHeHue YUCICHHOCTH MOMYJSLIUU B pe3yibTaTe SIUAEMUN
4) n3meHeHue penbeda IKOCUCTEMBI
5) B3auMoJIelicTBHE MEX 1y 0COOsIMH OJTHOTO BHJA

OT1BeT:

1 2 3 4 5

26.I1Ipy BBIIOJHEHUH K KaXJOW MO3UIINH, TAHHOW B JIEBOM CTOJIOIIE, Ha/I0 TO100paTh
COOTBETCTBYIOIIYIO MO3HIIMIO M3 MPABOT0 CTOJI0IIAa U BIUCATh MOTYYSHHBIN OTBET B TAOIUILY.

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

3) cobaka - Kier
4) yenoBek - NU3eHTepuUiiHas amEda
5) KpOT - 10XKJI€BOH YepPBb

OTtBeT:

1 2 (3 [4 5

27.1lpu BBHIMOTHEHUH K KQKJOW MO3UIINH, TAHHOW B JIEBOM CTOJIOIIE, HAJ0 MO100paTh
COOTBETCTBYIOIIYIO IMO3UITUIO U3 MPABOTO CTOJIOIA U BIHCATh MOJYYCHHBIN OTBET B TAOJHITY.

Opranusmbl | Cnoco0bl nuTaHus |
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1) )KUBOTHBIC KICTKH A)aBToTpOodHI
2) 3eneHble IBETKOBBIE PAacTEHHUS b) rereporpodsr
3) rpuObI

4) 3eseHble OTHOKJICTOYHBIC
BOJIOPOCIH

5) KpacHble BOJOPOCIH

OrTBer:

1 |2 E | 4 |5

B 3agmaumsax 28-30 oTBer HEO0XO0AMMO VCTAHOBHMTL MNPABUILHYIO MOCJEI0BATEIHLHOCThH
AefCTBHIA.

28. PaccTaBbTe niepeuncIIeHHbIE COOBITHS B XPOHOJIIOTUYECKOH 1MOCIe0BAaTEILHOCTH.
A) M300peTenHue 31eKTpOHHOT0 MUKPOCKOTIA.

b) OtkpeiTue pubocom

B) U3o0peTenune cBeTOBOro MUKPOCKOIIA

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

1) TosiBnenne knerounoit reopuu T. [1IBanna u M. [lnelinena.

E) IlepBoe ynorpebaenue tepmuna «kiaetka» P. ['ykom.

OtBer:

A b B I | E

29. Onpenenure NOCIeI0BATEIBHOCTh COOBITHH, IPOUCXOISAIINX B MPOIIECCE KIETOYHOTO JCTICHUS
A) pacripenienieHue XpoMOCOM I10 SKBATOPY KIETKH

b) nenenue nuTomiazmMel

B) cimpanu3anys 1 yJBOCHHE XPOMOCOM

I') oOpa3oBaHue BepeTeHA JICTICHUS

J1) pacxokJIeHHE XpPOMATHUJI K MOJFOCaM KIIETKU

E) oOpazoBaHue HOBBIX siziep

Otser:

A b B r )| E

30. PaccTraBbTe pacTeHUs B TOM MOCIEI0BATENFHOCTH, B KOTOPOW OT/IENbI, K KOTOPHIM OHU
OTHOCSTCS, IOSIBUINCH Ha 3eMIIe:
A) mamapoTHHK OPJIK
b) nuaneu
B) nnayn OynaBoBUIHBIN
I') poxb
J) kenp
E) xykymikuHn neH
OTtBer:
LA I [B r | I E

IIpumepHBbIe NpaKTHYECKHE 3aJaHUS

3amaun:

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

2. Y MOpCKHX CBMHOK Y€pHas OKpacka IIepCTH JOMUHUpPYET Hal Oenoil. CkpecTin IByX
reTepO3UTOTHBIX camIla U caMKy. Kakumu OyayT ruOpuabl epBoro NOKOJIEeHUs ?

3. V TBIKBBI JUCKOBHAHAs (hopMa IJI0Ja JOMUHHUPYET HaJ MIAPOBUAHON. I OMO3UTOTHYIO
[IAPOBUJIHYIO THIKBY ONBUIMJIM TBUIBLOW TakoW e ThIKBBL. Kakumu OyayT ruOpuabl mepBoro
MOKOJIeHUs?
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4. V ToMaToB KpacHas OKpacka IUIoOAa JAOMHUHHpYeT Hax skenTol. llepeomsuinnm nsa
pacTeHusl ¢ KpPacHOM OKpacKOil IJIOAOB: OJHO OBUIO FOMO3MTOTHBIM, JAPYro€ IeTepO3UIOTHBIM.
PacTenus ¢ kakuMu IU104aMHy BBIPACTYT B IIEPBOM ITOKOJIEHUN?

5. I'en panHero cospeBaHus SUYMEHs JOMUHHUPYET HaJ No3AHecnenocTeo. Kakoe moromMmcTso
MO>KHO OXHUJATh OT CKPELIUBAHUS SIMMEHS PAHHETO CO3PEBAHUS C SUMEHEM IO3/IHEr0 CO3PEBAHUS?

6._CxperuBaii KpOJIMKOB: TOMO3UIOTHYIO CaMKy ¢ OOBIYHOM IIEPCThIO M BUCAYUMU yIIAMU
¥ TOMO3UTOTHOTO CaMIia C YUTMHEHHOU MIEPCTHIO U CTOSIYMMHE yiiamu. Kakumu OyayT ruOpuist
IIEPBOTO MOKOJICHHSI, €CJIM O0bIYHAs IIEPCTh U CTOSIYUE YILIU — JOMUHAHTHBIE IIPU3HAKN?

7. Y TOMaroB KpacHbI! LBET IUIOJOB JOMUHHUPYET HaJ KEITHIM, HOPMAJIbHBIA pOCT - Hal
KapiukoBbIM. Kakumu OyayT ruOpuibsl OT CKpPELIMBAHUS TI'OMO3UIOTHBIX KENTBIX TOMAaTOB
HOPMaJIbHOT'O POCTA U JKENTHIX KapIUKOB?

8.__ YV oBca paHHecHelocTb JOMMHUPYET HaJ IO3JHECHENOCThI0. | eTepo3uroTnoe
paHHECIEN0e paCTEeHUE CKPECTHIIN ¢ no3aHecenbM. [lomyunnu 28 pactennii. CKOIbKO pa3InyHbIX
TUIIOB raMeT 00pa3yercsi y paHHECIIEN0ro pOUTENbLCKOTO pacTeHus?

A)1 B)3

b) 2 I 4

9. 'onmy6Gorua3blif mpaBOpyKui roHOIIA (OTeL ero ObLI JIEBLIOH), )KEHUIJICA Ha Kaperiaa3on
neBie (Bce e€ pOACTBEHHUKH - Kaperiasbie). Kakne Bo3MOXHO OyayT I€TH OT 3TOro Opaka, eciu
Kapue ria3a v IpaBoOpyKOCTb - JTOMUHAHTHbIE IPU3HAKU?

10. ¥V nymucToro ropoIika BHICOKHI POCT JOMUHUPYET HaJl KapJIUKOBBIM, 3€JIEHbIE O00BI —
Haja k€énTbiMu. Kakumu OynyT ruOpuabl MpHU CKPEUIMBAHUUM TOMO3UTOTHOIO PAcTEHUS BBICOKOTO
pocTa ¢ )KEATBIME 000amMu 1 KapiuKa ¢ KENTHIMU 000amu?

1.3.2. Kputepuu oneHKH

Onenka 3a 3aganue «TecTupoBaHuE» ONpPENEISIeTCs] IPOCTHIM CYMMHPOBAaHUEM OaJlJIOB 3a
MpaBWJIbHBIE OTBETHI Ha Borpockl. OniuH BepHbIil oTBeT paBeH 0,07 Gaina.

OT1BeT cunTaercs IMpaBUJIbHBIM, €CJINU:

- IIPH OTBETE Ha BOIPOC 3aKPHITOI (JOPMBI ¢ BELIOOPOM OTBETa BBIOpAH MPaBUIIbHBIN OTBET;

- [IpY OTBETE Ha BOIIPOC OTKPHITON (OPMBI JJaH MPaBUIbHBIA OTBET;

- IIPY OTBETE HA BOINPOC HA YCTAHOBJICHHE MPABUIIBHOW MOCIIEIOBATEIBHOCTH YCTaHOBJICHA
MpaBUJIbHAS MTOCJIEI0BATETLHOCTE;

IpU OTBETE HA BOMNPOC  HA YCTAHOBJIEHUE COOTBETCTBUS, €CIM COMOCTABIICHHE
IIPOU3BEIEHO, BEPHO, /Ui BCEX Map.

OnieHMBaHUE BBHITIOJIHEHUSI TIPAKTUYECKUX 3aJlaHUM OCYIIECTBIISETCS B COOTBETCTBUU CO
CIEAYIOLIEN METOIUKOM.

Metoaunka: B cOOTBETCTBHH C KaXKJIbIM KpUTEpUEM OaJIITbI HAYHMCIISIOTCS, €CITU CTYACHT Jal
MPaBUJIbHBIN OTBET, WM COBEPILIMJ BEPHOE ACHCTBHE. 3a HENPABWIIbHBIA OTBET, WJIM HEBEPHO
BBINTOJIHEHHOE JIEHCTBUE CHUMAIOTCS Oaluibl, 1100 MOJHOCTBIO, JIMOO YaCTUYHO, B COOTBETCTBUHU C
pa3paboTaHHBIMU KpuUTepHsMH olleHKH. OlieHKa 3a 3aJlaHhe paBHA CymMMe 0alljioB, HAOpaHHBIX B
pe3yibTaTe peuieHus 3a1aHusl.

Ne Kpurepun oneHKH K NPAaKTHYECKOMY 32JaHUI0 bannel 3a kputepun
OLICHKH
1 OdopMmienue yc10Bus 3a1aHus MakcuMasbHbII
o0ana — 0,4 6anaa

- BepHO 0(OPMJICHO yCIIOBHUE 3a/1a4H, IPEICTAaBIEHBI BCE 04
TE€HETUYECKUE CUMBOJIBI ’
- yciioBue 3a7jaHusi 0QOpPMIIEHO ¢ HE3HAYUTEIbHBIMU 0.2
HETOYHOCTSIMH, IPEJICTABJICHBI HE BCE TEHETUUECKNUE CUMBOJIBI. ’
- ycJioBuUeE 3a7jaHusi 0(pOpPMIIEHO HEBEPHO 0

2 Hcnosab30BaHue reHeTHYECKO CHMBOJMKH (CHMBOJIOB) MakcuMaibHbIA

o0asi —0,6 6aaa
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- BEpHO 0003HaYEHBI CHMBOJIBI B YCJIOBUH 3aJla4u U B

(dbopMynax, UCIOIb3YEMbIX B PEIICHUH 3a/1aui 0.6

- jgomyiieHa 1 HeTOYHOCTh MPU 0003HAYEHUN CUMBOJIOB B

YCIIOBUHM 3aJa4ui, JOIMyIeHa | HETOYHOCTh B CUMBOJIaX B 0,4
(dhopMyIax, UCIOJIb3yEMbIX B PEIICHUH 334

- J0omyuieHo 2 u 6ojee HETOYHOCTH IPU 0003HAYCHUN

CHUMBOJIOB B YCJIOBHH 3a/1a4H , 2 U O0Jiee HETOUHOCTEH B 0
(bopMmynax, UCIOIB3YEMBIX B PEIICHUH 3a/1a41

Co0J101eHEe AJTOPUTMA PellleHUs MakcuMasbHbII

o0aa —0,2 6aya

-COOJII0aeTCsl aJIrOPUTM PEILEHUs 3a/1aui: 3alUCh OYKBEHHBIX
0003HaYCHMI alyieneil, 3auch BCeX YCIOBHIA, 3aIiCh

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

00pa3yroImuXCcsl y POAUTENEH TaMeT, 3aITUCh TEHOTHUIIOB U

(EHOTHUIIOB TOTOMCTBA

- QJITOPUTM PENICHHS 3a/1a9M OTCYTCTBYET 0

Onucanue ¢geHOTHIIA M TEHOTHUIA /IJISl peLlIeHHUs 32/1a4H MaxkcumasbHbIi
o0aa —0,6 0aa

- PaBWJIBHO ONMCAHBI T€HOTHUITBI, (PEHOTHIIBI 06

CKPEUIMBAIOIINXCS 0COOCH M MOTOMCTBA ’

- jomymena | ommOKa npy ONMCaHUu TeHOTHIA, (PEHOTHIIA 04

CKPEUIMBAIOIINXCS 0COOCH M MOTOMCTBA ’

- JIOMYIICHBI 2 OMTUOKY MPU OIMMCAHWUHU TeHOTHIA, (PEHOTHITA 0.2

CKPEUIMBAIOIINXCS 0COOCH 1 MOTOMCTBA ’

- HEBEPHO OIMKCAH I'CHOTHUI, PCHOTUI CKPEIIHUBAIOIIIXCS 0

oco0ell ¥ MOTOMCTBA

BeposiTHOCTH Hac/1e10BaHUsI MPU3HAKOB MakcumasbHBIH
oasa — 0,4 6amia

- BEPHO OMpeJieJIeHa BEPOSITHOCTh HACIEOBAaHUS TPU3HAKOB 0,2

- HEBEpHO OMpeieNieHHA BEPOSTHOCTh HACIEIOBAaHUS

MIPU3HAKOB 0

OTtBeT mocJie pemieHus 3a1a4u MakcuMasbHbII
o0asa — 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 MakcuMaabHbIH

oasua —0,6 0aa10B

- 00BSICHEHHE PeIIeHUs 3a/1aHus MOCIIe0BaTENbHOE, IOTHYHOE,
BBIBOJIBI BEPHBIE, apI'yMEHTUPOBAHHBIC;

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

0,6

- HE3HAYMTEJFHO HapyIIeHa MOCIeA0BaTEIbHOCT, JTIOTUKA
00BLICHEHHUS peICHUA 3alaHUs, BBIBOJbI BEPHBIC, HE
JIOCTaTOYHO apryMEHTUPOBAHHBIE,

- CTYACHT HUCHBITBIBACT 3aTPYAHCHHA, OTBEYAA Ha
COITYTCTBYIOILIHE BOIPOCHI

0,4

- 3HAUYUTENNBHO HAPYILIEHA IOCIEA0BATENbHOCTD, JIOTHKA
OOBSICHEHUS pellIeHus 3a1aHus (CTYACHT HE MOXKET OOBSCHUTD,
KakuM 00pa3oM MpHILET K PEHIeHHIO 3aaH1s ), BBIBOJbI HE
MOTYT CUUTAThCS ApIYMEHTHUPOBAHHBIMU 1 00OCHOBaHHBIMH;
CTYJICHT HCHBITBIBAECT 3HAUMTENIbHBIC 3aTPYIHEHHsI, OTBEYAs Ha
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COITYTCTBYIOIIME BOMPOCHI

HUTOT'O 3

1.4. MarepuaibHO-TEXHHYECKOE oOOecmedYeHne sl NPOBeIeHHs IPOMEKYTOUHOM
arrecTaluu
ATtTecTanus npoBoauTCs B yueOHOM kabuHere «buoaorus».

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

OcHoBHbIE yueOHbIe H31aHUSA

1. buonorus: yueOHUK U IPAKTHKYM Ui cpeliHero npodeccuoHanbsHoro oopazosanus / B.
H. Speiruna [u np.]; mon penakmuein B. H. Speirmna. — 2-e u3n. — Mocksa: M3naTenscTBo
Opaiir, 2020. — 378 c. — (Ilpodeccrnonansuoe obpazoanue). — ISBN 978-5-534-09603-3.
I'pud YMO CIIO https://urait.ru/book/

2. buonorus s npodeccuil U CHeNHATbHOCTEH TEXHUYECKOTO0 W €CTECTBEHHO-HAYyYHOTO
npoduneit/ Koncrantunos B.M. , Pe3anos A.I'. , @aneesa E.O. - 9-e uzn. crep. — M.: Akagemus,
2020.- 320 c. https://academia-library.ru

JlonmotHUTEIbHbIE YUeOHbIe U31aHMs

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 mocnemnero
nokosieHus https://www.book.ru/

4. MamonroB, C.I'. Obmas Ouonorus: y4ueOnuk / MamontoB C.I'., 3axapoB B.b. —
Mocksa: KnoPyc, 2020. — 323 c. — ISBN 978-5-406-07702-3.CootrBerctByer ®I'OC CIIO
HOCJIeHEro 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 nokonenus https://www.book.ru/

HNHTepHeT-pecypcesl

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

7.www. window. edu. ru (EnuHoe okHO focTyna K oOpa3zoBareibHbIM pecypcaM MHTepHeTa
1o OMOJIOTHN).

8.www.5ballov. ru/test (Tect 1uist aOUTYPUEHTOB 1O BCEMY IIKOIBHOMY KypCy OHOJIOTHH).

9.www. biology. ru (buonorus B OTtkpsiToM Koyuiemxke. CalT COAEPKUT IJICKTPOHHBII
yueOHHUK oduonoruu, On-line TecTsl).

10.www. nrc. edu. ru (buonornueckas kaptuHa mMupa. Pa3nen koMnploTepHOro yueOHUKA,
pa3paboTaHHOr0 B MOCKOBCKOM IrOCY/1apCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

11.www. nature. ok. ru (Penkue wu wucuesaromme >kUBOTHbIE Poccum — mpoekT
Okonornyeckoro neutpa MI'Y um. M. B. JlomoHocoBa).

12.www. schoolcity. by (buonorus B Borpocax u oTBeTax).

MeTtoanyeckue yKazaHus VIl 00y4aOLIMXCSl 10 OCBOCHHIO THCIMIIJIMHBI

13. Meroanueckue ykazaHus AJisi 00y4arouXcs M0 BBITOJIHEHUIO TPAKTUYECKUX PaloT.

14. Metoanueckue yka3zaHus JUIsl 00yJaroIIMUXCsl 110 BBHIIOIHEHUIO JTa00OPaTOPHBIX padoT.
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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

