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Pabouas mporpamma yudeOHOTO mnpeameTa pa3paboTaHa B COOTBETCTBUM C
denepadbHBIM  TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM  CPEIHETO
npodeccuoHanbHOro  0OpazoBaHusi 1o crneuuanbHoctd  49.02.03  Coopr,

YTBEPKIAECHHOIro npukazoM Munnpocsemenns Poccun ot 21 ampens 2021 r. Ne
193.

Opranuzanusa-pa3padoTUHK: IIOAHO  «HamuoHanpHBIM  MHHOBAIIMOHHBIA
KOJIIEIK.



1. HACITIOPT PABOYEN IHPOI'PAMMBI YUYEBHOI'O
HPEIMETA OVYIIL07 BUOJIOT' U

1.1.  Oo0aacTs npuMeHeHUs pado4eid MPorpaMmMbl

PabGouast mporpamma y4eOGHOro mMpeamMeTa SBISIETCS YacThblO IMPOTPaMMBI
MOJATOTOBKHU CIlienUanucToB cpeanero 3BeHa (nanee — [IIICC3) B cooTBeTCTBUU €
®I'OC CIIO no cnenupansHocTH 49.02.03 CriopT.

VYyebnbiii mpenmer «bUONOTUs» BXOIUT B COCTaB 00I11€00pa30BaTEIbHOIO
[MKJIa Y4eOHOTO IJlaHa MPOTPaMMbl MOJTOTOBKH CIEHHAINCTOB CPEIHEr0 3BEHA
0 CTICIIHAIBHOCTH M OTHOCHUTCS K YI€OHBIM IIpeaMeTaM mpouiisi O0ydeHHUs.

1.2. MecTto y4eOHOro mpeAMeTa B  CTPYKType  OCHOBHOI1
npogeccuoHaAIbHOI 00pa30BaTeIbHON MPOrPaMMBbI:

VYueOnas nucrumumaa OVYILO7 «buosnorus» oTHOCHTCS K TPOGUIBLHBIM
JTUCIUIIIMHAM ~ 00Ie00pa3oBaTeIbHOTO  [HUKJIA  MPOTPaMMbl  MTOATOTOBKHU
CIIEIIMATIMCTOB cpeaHero 3BeHa 1o crnenuanbHoctu CI1O 49.02.03 Chopr.

1.3. Ieau u 321244 y4eOHOT0 nMpeaMeTa — TPeOOBAHUS K pe3yJIbTaTaM
O0CBOCHHS Y4e0OHOI0 nmpeaMera:

Hean: popmupoBanue y oOydaroONIMXCsl CUCTEMbl 3HAHMM O pPa3IMYHBIX
YPOBHSIX JKU3HU CO 3HAHUEM COBPEMEHHBIX MPEICTABICHUI O KUBOU MPHUPOIE,
HAaBBIKOB TI0 TMIPOBEICHUIO OHOJIOTMYECKUX HCCIEIOBAHUM C COOJIOACHUEM
ATUYECKUX HOPM, APTYMEHTUPOBAHHON JMYHOCTHOM TMO3UIMU IO OEpeKHOMY
OTHOUIEHHUIO K OKPYKAIOIIEH Cpee.

3axauu:

. noiyyeHue (yHIaMEHTAIbHBIX 3HAHUM O OMOJIOTMYECKHX CHUCTEMax
(Knerka, OpranuszMm, llonymsamusi, Buna, 3OkxocucteMa); HCTOPUU  Pa3BUTHUS
COBPEMEHHBIX MPEJCTABICHUN O WUBOW MNPUPOJE, BBIJAIOIINXCS OTKPBITUSIX B
OMOJIOTMYECKOM HayKe; poJu OHOJOTMYEecKO Haykh B  (popMupoBaHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA; METOJAX HAyYHOIO
MO3HAHUS;

. OBJIAJICHUE YMEHHUSMHU JIOTUYECKU MBICITUTH, 0OOCHOBBIBATH MECTO H
pOJIb OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW NEATEeTbHOCTH JIIOACH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUI; OMPEEIATh KUBbIE OOBEKTHI B MPUPOJIE; TTPOBOIUTH
HaOJIOICHUS 32 SKOCUCTEMAaMH C I1EJIbI0 MX OMMCAHUS U BBISIBIICHUS €CTECTBEHHBIX
U aHTPONOTEHHBIX HW3MEHEHWH; HAXOJAWTh W aHAJIM3UPOBATh HH(OPMAIUIO O
JKMBBIX 00BEKTAaX;

. pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUIEKTyaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH, 00y4YaronIXcsl B MPOLECCE N3YYEHUsI OMOJIOTUYECKUX
SIBJICHUIA; BBIIAIOIINXCSA JOCTHKEHUN ouosoruu, BOUIEAIINX B

0O0I1IeUeIOBEYECKYI0 KYJBTYPY; CIOXKHBIX U TMPOTHBOPEUYUBBIX IMyTEH pPa3BUTHS
COBPEMEHHBIX HAy4YHBIX B3TJIAJI0OB, WJICH, TEOpUM, KOHIEMIMK, TUrnore3 (o
CYITHOCTH W TIPOMCXOXKJICHUM XU3HU, YEJIIOBEKA) B X0Ji¢ PabOThI C Pa3IMUHBIMHU
MCTOYHUKAMU WH(POpMAIHH;

. BOCIIUTAHNE YOEXKICHHOCTH B HEOOXOJWMOCTH TIO3HAHHS KUBOUN
MPUPOJIBI, HEOOXOAUMOCTH PaIlMOHAIBLHOTO IPHUPOJIOIOIL30BaAHUS, OEpPEKHOTO
OTHOIIEHUS K TPUPOJHBIM pecypcaM M OKpYXKalomel cpene, COOCTBEHHOMY



3I0POBBIO; YBAXKEHHS K MHEHHIO OIMOHEHTA MPU OOCYKICHUH OMOJOTHYECKHUX
npo0JieM;

. UCTIOJIb30BaHUE MPUOOPETEHHBIX OMOIOTUYCCKUX 3HAHWN W YMEHUH B
MOBCETHEBHON KU3HW IS OIICHKH TIIOCJIEJACTBUU CBOEH JeATENBHOCTH (M
JESATEIIBHOCTH JIPYTHX JIFOJCH) MO OTHOIIEHUIO K OKPYKAIoIIeH cpefie, 370pOBbIO
JIPYTHX JIIOIeH M COOCTBEHHOMY 3J0POBBIO; OOOCHOBAaHHE W COOIIOJEHUE MEp
npodUIaKTUKKA  3a00JeBaHUI, OKa3aHWE TMEPBOM TOMOIIM TIPH TpaBMax,
cOO0JTI0/ICHNE TIPABIJI TIOBEICHUS B TIPUPO/IE.

JInuHOCTHBIE pPe3yJIbTaThI:

JIP1 — chopMupoOBaHHOCTh YYBCTBA TOPIAOCTH W YBKEHUS K UCTOPUH H
JTOCTIDKCHHUSIM ~ OTEYECTBEHHOM OMOJIOTWUYECKOW HAyKH; TMPEJACTaBICHUS O
1[EJIOCTHOM €CTECTBEHHO-HAYYHOUN KapTHHE MUPA;

JIP2 — moHuMaHue B3aMMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYyK,
UX BIUSHHUS Ha OKPYKAIOUIYI0 Cpeay, SKOHOMHYECKYI, TEXHOJIOTHYECKYIO,
COLIMAJIBHYIO U ATHYECKYIO C(Eephl EITETLHOCTH YEJIOBEKA;

JIP3 — cnocoOHOCTh HMCHOJIB30BaTh 3HAHHUSI O COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHUHE MUpa B 00pa30BaTelIbHOW U MPO(PeCcCHOHATBLHON eI TEIbHOCTH;
BO3MOXXHOCTH HH(POPMAIIMOHHON cpeapl st  o0ecriedeHuss MPOTyKTUBHOTO
caMm000pa3oBaHus;

JIP4 — BnajeHWe KyJIbTYpOW MBIIUICHUS, CIIOCOOHOCTh K OOOOIIEHUIO,
aHaJIKM3y, BOCIPUATHIO MUH(OpPMAIUU B 00JIACTH €CTECTBEHHBIX HAYK, MOCTAaHOBKE
1EJIU U BBIOOPY MyTEH ee JOCTIKEeHUS B podeccruoHanbHoM chepe;

JIP5—  cmnocoOHOCTH  PYKOBOJCTBOBaThCA B CBOEHM  JICSATEIBLHOCTH
COBPEMEHHBIMM MPHUHIMIIAMU TOJIPAHTHOCTH, JUaJIora W COTPYIHUYECTBA;
TOTOBHOCTH K B3aUMOJICUCTBUIO C KOJJIETaMU, padOTe B KOJJIEKTHUBE;

JIP6 — TOTOBHOCTH MCIIOJIb30BAaTh OCHOBHBIC METOBI 3AIIMTHI OT BO3MOKHBIX
MOCJIE/ICTBUM aBapuid, KaTacTpod, CTUXUUHBIX OCJICTBUN;

JIP7 — oOnamanue HaBbIKaMu O€30mMacHOW pPabOThI BO BpeMs IMPOEKTHO-
UCCIIEIOBATENbCKON M 3KCIMEPUMEHTAIBHON NIESITEIIbHOCTH, MPU HUCIOJIb30BaHUU
71a00paTOPHOTO 000PYAOBAHUS;

JIP8 — cnocoOGHOCTh HMCHOJIB30BaTh MPUOOPETEHHBIE 3HAHMS U YMEHUS B
MPAKTUYECKON JIeSITEIbHOCTH W TOBCEIHEBHOM KU3HM ISl COOJIONCHUS MeEp
NpOQUIAKTUKNA OTpaBiI€HUN, BHUPYCHBIX U JPYrUx 3a00JEBaHUN, CTPECCOB,
BpPEJIHbIX MPUBBIUEK (KypEeHUs, alIKOTOJIM3Ma, HAPKOMAHUM ); MIPABUII MTOBEICHUS B
MIPUPOTHOM CpEJIE;

JIP9 — roTOBHOCThH K OKa3aHUIO NEPBOM MOMOIIM MPU TPaBMax, MPOCTYAHBIX
U IpYrux 3a00JI€BaHUSX, OTPABICHUSIX MMUIIIEBBIMU MTPOIYKTaAMHU;

MeTanpeaMeTHblIe pe3yJbTAThI:

MP1 — OCO3HaHHE collMaJIbHOM 3HAYUMOCTH cBOCH
npodeccur/CrenuaibHOCTH,  O0JaJlaHue  MOTHBAIlMEd K  OCYIIECTBIICHUIO



npoecCuOHaNBEHOM eI TETHOCTH;

MP2 — noBbIIIEHWE HWHTEJUIEKTYaJdbHOTO YPOBHS B IPOLECCE H3YyUYECHUS
OMOJIOTUYECKUX SIBJICHU; BBINAIOMIMXCA JTOCTHKEHUN OMOJIOTUU, BOILIEIIIMX B
OOIIIECYENIOBEYECKYIO KYJIBTYPY; CIOXHBIX M TPOTUBOPEUMUBBIX IMyTEH pa3BUTHS
COBPEMEHHBIX HAYUYHBIX B3IJISAOB, HJEWH, TEOpHM, KOHLENIMW, rumore3 (o
CYIIHOCTH U MPOUCXOXKJICHUH >KU3HU, YEJIOBEKA) B X0J/i€ PabOThl C pa3IMUYHBIMU
MCTOYHUKAMU UH(POpMALINY;

MP3 — CIIOCOOHOCTH OpraHU30BBIBATH COTPYAHUYECTBO
€IUHOMBIIUICHHUKOB, B TOM YHUCJI€ C HCIOJb30BAaHUEM COBPEMEHHBIX
UH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTH;

MP4 — criocoOHOCTh TOHUMATh MPUHIIUIIBI YCTOMUHUBOCTH U MTPOYKTUBHOCTH
YKUBOU MPUPOJBI, MYTH €€ U3MEHEHUS MOJI BIMSHUEM aHTPOIOIE€HHBIX (PaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaJIW3y TJ00aJIbHBIX HKOJOTUYECKUX MPoOIieMm,
BOIIPOCOB COCTOSIHUSI OKPY>KAIOIIEH Cpelbl M PANMOHAIBHOIO HCMHOJIb30BaHUSA
MIPUPOIHBIX PECYPCOB;

MPS5 — ymeHue 00OOCHOBBIBAaTH MECTO M POJb OHMOJIOTMYECKUX 3HAHUM B
MPAKTUYECKON JNIESITEIbHOCTH JIIOAEH, Pa3BUTUH COBPEMEHHBIX TEXHOJOTHIA;
ONpENENATh JKUBbIE OOBEKTHI B MPHUPOJE; MPOBOAUTH HAOIMIOJEHUA 3a
PKOCHUCTEMaMU C 1E€JIbI0 WX OINKCAHUS U BBISIBICHUS €CTECTBEHHBIX U
AHTPOMOTEHHBIX U3MEHEHU; HAXOJUTh U aHAJIM3UPOBATH UH(GOPMAIIUIO O KUBBIX
00BEKTaX;

MP6 — cnocoOHOCTh MPUMEHATH OMOJOTUUECKHUE U DKOJIOTMYECKUE 3HAHMS
JUTSL aHAITA3a TIPUKIIATHBIX TPOOJIEM XO3sIHCTBEHHOM eI TeIbHOCTH;

MP7 — cnocoGHOCTh K CaMOCTOSTEILHOMY TPOBEICHUIO HCCIIECIOBAHUM,
ITIOCTAHOBKE €CTECTBEHHO-HAYYHOTO AKCIEPUMEHTA, M CIIOJIb30BaHUIO
WHOOPMAITMOHHBIX TEXHOJOTUN JNJIsi pEelIeHUs Hay4YHBIX U MPodecCHOHATHHBIX
3a1ay;

MP8 — cmocoOHOCTh K OLIEHKE STHYECKHUX AaCHEKTOB HEKOTOPBIX
UCCIIEIOBAaHUM B 007acTH OWOTEXHOJIOTUU (KJIOHMPOBAHHE, HCKYCCTBEHHOE
OTJIOIOTBOPEHKE);

IIpenmeTHbIe pe3yJIbTATHI:

ITP1 — cdopmMupoBaHHOCTH MPEACTABICHUN O POJIM U MeCTe OMOJOTHHM B
COBPEMEHHOW HAy4YHOW KapTWHE MHUpa; TOHMMaHWE pOJU OHOJIOTHH B
dbopMupoBaHUM Kpyro3zopa MU (PYHKIHOHAIBHOW TPAMOTHOCTH [IJIsl PEIICHUS
MPAKTUYECKUX 3a1aY;

[TP2 — BnajmeHue OCHOBOMOJATAIONIMMU MOHATUSIMU U MPEACTABICHUSIMHU O
JKUBOM TIPUPOJIE, €€ YPOBHEBOM OpraHU3allMd W SBOJIOLMU; YBEPEHHOE
MOJIb30BAaHUE OMOJOTUYECKON TEPMHUHOJIOTHEN U CUMBOJIMKOM;

TIP3 — BnageHWe OCHOBHBIMH METOAAaMW  HAy4YHOTO  IO3HAHUA,



WCIIOJIb3YEeMBbIMH TIPH  OMOJIOTHYECKUX WCCIIEIOBAHUSX JKHBBIX OOBEKTOB U
HKOCUCTEM: ONHMCAHUEM, U3MEPEHUEM, MPOBEJICHUEM HAOJIIOICHUI; BBISIBIICHUE U
OILICHKA aHTPOIIOTEHHBIX U3MEHEHUI B IPUPO/IE;

[1P4 — chopmupoBaHHOCTh YMEHHI OOBACHITH PE3YJIbTAThl OMOJIOTHYECKUX
HKCIEPUMEHTOB, PEIaTh JIEMEHTAPHbBIE OMOJIOTMYECKUE 3a0aUH;

I[IP5 — cdopMupOBaHHOCTH COOCTBEHHOW TIO3HWIIMM TIO OTHOIICHHUIO K
Oononornyeckor MHGOPMAIINH, TTOJTYIaeMOUW W3 Pa3HBIX UCTOYHHUKOB, TI100aTHHBIM
AKOJIOTUYECKUM MPOOJieMaM U MyTAM UX PEIICHUS.

2. CTPYKTYPA U COAEP KAHUE YYUEBHOI'O IPEJIMETA
2.1. O0bem yueOHOro npeamMera M BUAbl y4eOHO padoThI

Bun yueOHO# padoThI O6Bem yacoB

MakcumaJsbHasi yyeOHasi HAarpy3ka (Bcero 4ac.) 72
Oo0s13aTesIbHAs ayINTOPHAA yueOHasi Harpy3ka (Bcero 4ac.) 72

B TOM 4YHCIJIC:

Ypoku 72
KouncyabTanuu (Bcero 4yac.) -
CamocrosiTesibHasi padoTa o0y4aromerocs (Bcero 4ac.) 0
Huddep. 3auet -




2.2. TemaTuyeckuil miiaH u cogepxanve nucuumimabl OYIL.07 buoJiorus

¢ BupycHbiMu 3a0oneBanusmu (CIINI u mp.) urommasma u kimeTouHas
MeMmOpaHa. OpraHouabl KJIETKH.
JdemoncTpanun. Cxema ctpoeHust reHa. MuTos.

Ne | HamMmeHoBaHMe pa3iesioB U Copaeprxanne y4e0HOro MaTepualia, YypoKH, CaMoCTOAATeJIbHAs padoTa O0bem PesynbTarel 00y4yeHus,
TeM 00y4YaroLUXCsl, HHAMBHAYAJIbHBIA NPOeKT (IPU HAIWYINN) YyacoB ¢popMupoBanuio
KOTOPBIX CIOCOOCTBYET
3JIeMeHT y4eOHOM
MPOrpaMMbI
1 2 3 4 5
Pa3nes 1. Yuenue o Ki1eTke 14
1. XuMudeckass OpraHusanus | Ypok
KJICTKU. Knetka — »nemeHTapHasi >KHMBas CHCTEMa WU OCHOBHAs CTPYKTYpPHO-
(GyHKIMOHANbHAS €IWHHIA BCEX XHMBBIX OpraHu3MoB. Kpartkas ucropus
U3YYEeHUS KJIETKU. XUMHUUYECKasi OpraHu3alns KIEeTKH.
S;);::I{;I:JSEH% enlfm HEOPraHWYeCKHe BELIECTBA KJIETKHU M  KHUBBIX A JIP1, JIP2, JIP3,
. , YTJIEBOJbI, JIUMUJbI, HYKJIEUHOBBIE KHUCJIOTBI U HX MP1, MP2, TIP1, TIP2
poib B kieTke. JleMoncrpanuu CtpoeHue u ctpykrypa 6enka. CtpoeHue
mounekyn JHK u PHK. Perukanusa JJHK
2. Crpoerne u  QyHKIUH | YPOK
KJIETKU. [IpokapuoTnueckue U  JyKapUOTHYECKHE  KIETKHM. Bupycbl  Kkak
HekyeTouHass (opMa KM3HM M HMX 3HaYeHue. bopbba ¢ BHPYCHBIMHU
JIP2, JIP3, JIP4
3aboneBanusmu (CITUI u 1p.) 4 M’P2 1\/iP 4 ’
[{uTomna3ma u kinerouHasi. MemOpana. OpraHou/Ibl KJIETKH. HP2’ IP3 ’
JemoncTpanun. CxeMbl 3HEpreTuyeckoro oOMeHa u OuocuHTe3a Oenka. ’ ’
CtpoeHne KIETOK MPOKApHOT M IYKApHOT, CTPOCHHE M MHOTOOOpa3ue
KJIETOK PACTEHHUH U )KUBOTHBIX.
3. Obwmen BEIIIECTB u | Ypok
npeBpamieHne dHepruu B | [Imactuyeckumii u  sHepretnueckuid oOmeH. CtpoeHume U (QyHKIUHU
KJIETKE. xpomocom. JIHK — Hocutens HacieqCTBEHHOM  MH(pOpMAaIUH.
Pemukamusa JIHK. I'en. I'enernueckuii koa. buocunres Oelnka. JIP3, JIPS,
Crpoenue u QyHkunMu kieTkd. [IpokapuoTHyecKkue U dyKapHOTHUECKHE 4 MP2, MP3, MP6
KJIeTKU. Bupychl kak HekierouHas (popma >ku3HM U uX 3HaueHue. bopnOa [1P3




JKU3HeHHBIN TUKIT KISTKHU. Ypok IIP6. JIP7
Knetkn w wux pa3HooOpa3ne B  MHOTOKJIETOYHOM  OpraHHU3Me. 2 MP 4’ MP5
Juddepennmporka kineTok. KneTouHas Teopus CTpOEHHS OPraHHU3MOB. H’P 4
Murto3. [{utokunes.

Paznen 2. Oprannsm. PazMHokeHHMe U HHAMBUIYAIbHOE Pa3BUTHE OPraHU3MOB. 10

Pa3zMHOxeHHe Opranu3smMoB. | Ypok
Opraam3m — eauHoe Iienoe. MHOrooOpasue opraHu3MoB. PasmHokeHue
— Ba)KHelIIee CBOWCTBO >XKMBBIX opraHu3moB. [lomoBoe u Oecmomoe JIP1, JIP2, JIP3
Ppa3MHOKEHUE. 4 MP4. MP7
Meiio3. OOpa3oBaHue TIOJIOBBIX KJIETOK H OTUIOIOTBOPEHHE. HPIS P2
JNemonctpanuu. Muoroo6pasue opranu3moB. OOMEH BEIIECTB H ’
npeBpalieHue 3Hepruu B kierke. Porocunres. [enenue kineTku. Muros.
becrnosioe pa3MHOKEHHE OPTaHU3MOB.

WupuBunyansHOEe pa3BUTHE | YPOK

opraHusma. OMOpHOHANIBHBIN 3Tan oHToreHe3a. OCHOBHBIE CTaJAMHU AMOPHUOHATIBLHOTO
passutusi. Opranorenes. IloctaomOpuonansHOoe pasButHe. CXOICTBO JIP2, JIP3, JIP6
3apojblllield  MpeAcTaBUTENIed  pa3HbIX TIPYyHI  MO3BOHOYHBIX — Kak MP1, MP2, MP3, MP6,
CBHJIETEIILCTBO MX 3BOJIOLMOHHOTO POJICTBA. 4 MP8
[TpuunHbl HApYIIEHUH B PA3BUTHH OPraHU3MOB. [TP1, T1P2, TIP3, I1P4,
JdemMoHcTpanum. OO0pazoBanue IIOJIOBBIX KJIETOK. Melios. I1P5
OmnopoTBopeHue y pacteHuil. WHauBHayalbHOE pa3BUTHE OpraHu3Ma.
Tunsl 10CTAIMOPHUOHATIBHOTO PA3BUTHSI JKUBOTHBIX.

WupuBunyansHOEe pa3BUTHE | YPOK JIP1, JIP8

4eJ0BeKa. PenponyktuBHoe 310poBbe. [locneAcTBust BIUSHUS aJKOTOJsl, HUKOTHHA, 2 MP3, MP4, T1P1, I1P2,
HAapKOTUYECKHX BEIIECTB, 3arPSA3HEHNS CPE/Ibl HA PA3BUTHE YEIOBEKA. I1P3, T1P4, TIPS

Paznen 3. OcHOBBI TeHETHKH U CeJIeKIIUM. 12

OcHOBBI Y4eHUS 0 | Ypok

HACJIEJICTBEHHOCTH u | 'enetuka — Hayka O 3aKOHOMEPHOCTSIX HACJIEJCTBEHHOCTH U

U3MEHYMBOCTH. M3MEHYMBOCTU OpPraHu3MoB. I'. MeHieiab — OCHOBOIOJIOKHUK T€HETUKH.
I'eneTnveckass TEPMUHOJIOTHSI W CHMBOJMKA. 3aKOHbI TECHETHKH, JIP1, JIP2, JIP4, JIP7,
ycraHoBieHHble . Mennenem. MoHorubpuaHoe # AUTHOPUAHOE 4 JIP9
CKpEIINBaHHE MP1, MP2,
XpoOMOCOMHAsi TEOpUS HACJIEACTBEHHOCTH. B3auMOIEHCTBUE TEHOB. [1P1, TIPS

I'eneruka nosa. CuersieHHOE ¢ MOJIOM Hace0BaHue. 3HAYEHNE TEHETUKHI
U CeNeKIMA M MeaulnHbl. HaciencTBeHHBIE OOJIE3HM YEIOBEKA, HX
NPUYHHBI U TPO(UITAKTHKA.




JeMmoHcTpanmu. MoHorubpuaHoe ©  AUTHOPUAHOE  CKpEIIMBAaHHUE.
ITepexpect xpoMocoM. CrierieHHOE HacaeqoBanue. MyTaiuu.

3aKOHOMEPHOCTHU
U3MCHYUBOCTH.

Ypoxk

HacnencrBeHHas, WIH F€HOTUIIMYECKas, U3MEHYHUBOCTb.
MoaudurkannonHas, WM HEHACIEICTBEHHAS, U3MEHUYHUBOCTb.

I'eneTnka denoBeka. ['eHeTmka W MenunuHa. MarepuanabHble OCHOBBI
HACJIEJCTBEHHOCTH U U3MEHYMBOCTH. |'€HETHUKA M IBOJIIOLIMOHHAS TEOPUSI.
I'enernka momysAuil.

HemoncTpanuu. HacnencrtBennsie  Oonle3HM — 4esoBeka.  BimsHue
aJIKOr0JIM3Ma, HAPKOMAHHMH, KypEeHHUs Ha HacleACcTBeHHOCTh. CocTaBieHue
MPOCTEHIINX CXeM MOHOTUOPUIHOTO M JUTHOPHUIHOTO CKPEIIWBaHUS.
Ananu3 (eHOTUNHMYECKOW HM3MEHYMBOCTH. BbIsiBIeHHE MyTareHoB B
OKpY’Kalolllel cpelle U KOCBEHHas OLEHKa BO3MOKHOTO UX BJIMSIHUSI Ha
OpraHu3M.

JIP1, JIP2, JIP3,
MPI1, MP2, I1P1, [1P2

10.

OCHOBEBI CCIICKINH
paCTeHHﬁ, JKHNBOTHBIX u
MHUKPOOPraHU3MOB.

Ypok

I'enetnka — Teopermueckass ocHoBa cejekiuu. OoManTHUBaHWE
’KUBOTHBIX W BBIpAIIMBAHUE KYJIBTYPHBIX PACTCHUN — HadalbHbBIE 3TArlbl
cenexkuuu. Yuenune H. U. BaBunoBa o0 1eHTpax MHOroo0Opasusu
MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUH.

OCHOBHBIE METOBI CENEKIMU: THOPHIN3ANUAN HCKYCCTBEHHBI OTOOD.
OCHOBHbIE JTOCTHKEHHUS] COBPEMEHHOM CEJIEKIUHU KYJIbTYPHBIXPACTCHHM,
JIOMAaIIHUX JKUBOTHBIX M MHUKpPOOpraHu3MoB. buortexHonorus, ee
JIOCTHXKEHHSI U TIEPCHEKTUBBI Pa3BUTHUSL. DTUUYECKHE ACMEKThl HEKOTOPBIX
JIOCTHXKEHU B OwoTexHonmornu. KiioHWpoBaHWE >XKUBOTHBIX (MPOOIIEMBI
KIIOHUPOBAHMSI YEJIOBEKA).

JemoHcTpanuu. L{eHTpbl MHOrO0OOpa3us U MPOUCXOXKICHHS KYJIbTYPHBIX
pacTeHMH W JOMANIHUX JKUBOTHBIX. [mOpwam3amnms. VcKycCTBEHHBIN
oTbOoD.

JIP2, JIP3, JIP4,
MP2, MP4,
T1P2, TIP3,

Paznea 4. [lpoucxoxkieHue ¥ pa3BuTHe KU3HM HA 3emJie. JBOJIIOIIHOHHOE YYEeHHe.
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11.

[Ipoucxoxnenune 51
HaYaJbHBIC JTAIbl PA3BUTHS
JKM3HH Ha 3emiie.

Ypok

I'mmore3sr MMPOUCXOKACHUA KHU3HH. I/I3y‘{€HI/Ie OCHOBHBIX
3aKOHOMEPHOCTEN BOZHUKHOBEHUS, PA3BUTHS U CYLIECTBOBAHUS KU3HU Ha
3emiie. Y CI0KHEHHE KUBBIX OPTaHU3MOB B IIPOLIECCE IBOJIIOLIUU.
MHuoroo6pa3ue >kMBOro Myupa Ha 3emiie 1 COBPEMEHHAsI €r0 OpraHu3allysl.
Jemonctpammnu. Kputepun Buga. CTpykTypa Nonmyiasiuuu. AJanTHBHBIE
0COOEHHOCTH OPTaHU3MOB, UX OTHOCUTEINIbHBIM XapakTep. DBOIIOLUOHHOE

JIP6, JIP7
MP4, MP5
[1P4




JIPEBO PACTUTEIBHOTO MHpa. ODBOJIOIMOHHOE JPEBO YKUBOTHOTO MHpa.
AHaM3 ¥ OlleHKa Pa3InIHBIX THIIOTE3 MPOUCXOXKACHHS JKU3HU.

12.

Ucropus pa3sBUTHS
DBOJIFOLIMOHHBIX HEH.

Ypoxk

3nauenue padot K. Jlunnes, XK. b. Jlamapka B pa3BUTHUH 3BOJIOLMOHHBIX
uzaei B Onosornu. DBomonuonHoe yuenue Y. 10 Jlapsuna. EctecTBeHHBII
otoop.

Poie  2BONIOIIMOHHOTO  yYeHHS B  (QOPMHUPOBAHUH  COBPEMEHHOM
€CTECTBEHHO - HAyYHOW KapTHUHBI MUpA.

Jdemoncrpanus. [IpencraButenu peakux U UCUE3AIOMINX BUIOB pACTCHUN
M KUBOTHBIX. Omnmcanue ocoOel 0JHOTO BUAA MO MOP(OIOTHIECKOMY
KPUTEPHIO.

JIP1, JIP6, JIP9
MP1, MP5, MP6
[1P1, TIP3, 11P4

13.

MukposBontonust u
MaKpO3BOJIIOLHS .

Ypok

Konnenuus Buma, ero kputepuu. [lomymnsiuss —CTpyKTypHas €IWHHUIIA
BU/Ia U HBOJIONMH. J[BIKyIme cuiibl 3Bomonnd. CHHTETHYECKasi TeOpHst
sBoMIOIMU.  MukposBomonus.  COBpeMEHHBbIE — MPEICTABICHUS O
BunooopazoBanun  (C. C. UYerBepukoB, W. HW.llImaneraysen).
MaxposBOTIOLIHSI. JlokazaTtenscTBa HBOJIOIIHY. CoxpaneHnue
OMOJIOTMYECKOT0 MHOT000pa3us Kak OCHOBa YCTOHUMBOCTH OHOC(Epbl U
MIPOrPECCUBHOTO €€ pa3BUTH. [[pHuuHBI BEIMUpPAHUS BUIOB.

OcHOBHBIE HAIIPABICHHS YBOIIOIIMOHHOTO ITporpecca. buonornyeckuit
nporpecc 1 OMOIOTHYecKuil perpecc.

Jemonctpamuu. [Ipucnocobnenne oOpraHu3MOB K Ppa3HBIM  Cpelam
oOuTtanus (BOAHOW, HA3€MHO-BO3AYIIHOMN, TOYBEHHON).

JIP2, JIP3, JIP4,
MP2, MP4,
TP2, TIP3,

Paznea S. Ilponcxoxkaenne 4eja0BeKa.

14.

AHTponioreHes.

Ypoxk

Opomonusi TpumatoB. COBpEMEHHBIE THIOTE3bl O MPOUCXOXKICHUU
yesjoBeka. JlokazaTenbcTBa pOJICTBA 4YENIOBEKA C MIICEKONHUTAIOIIMMHU
JKNUBOTHBIMMU.

JTarbl SBOIIOLUH YEJIOBEKA.

)ICMOHCTpaIH/Il/l. LIepTBI CcX0oaCTBA N pa3n1/1q1/151 YCJIOBCKA U JXKHUBOTHBIX.
Ueptbl cxoacTBa uenoBeKa W TpuMaToB. [IpomcxokieHne dYenoBeka.
UenoBeueckne pacel. llpakTudyeckoe 3aHsTHE AHAIM3 W OICHKA
Pa3IUYHBIX TUIIOTE3 O MPOUCXOXKICHUH YEIOBEKA.

JIP2, JIP6
MP1, MP2, MP3, MP$
T1P2, TIP3, T1P4, TIPS

15.

YenoBeueckue pachl.

Ypoxk
PO,[[CTBO U CIOUHCTBO IPOUCXOXKACHUA YCIOBCUYCCKUX pPac. KpI/ITI/IKa
pacusma. [leMoHCTpanu

JIP1, JIP8
MP3, MP4, TIP1, TIP2,
TIP3, TIP4, TIPS




UenoBeyeckue packl. POACTBO U € IMHCTBO MPOUCXOXKICHUS YEIIOBEUESCKUX
pac. Kputuka pacuzma

HemoncTpanmuu. Yenoreueckue pacel. [IpakTuueckoe 3aHsATHE AHANW3 U
OIIEHKA Pa3JIMYHBIX TUIIOTE3 O MPOUCXOKIECHNUN YEJIOBEKa.

Pa3pen 6. OcHOBBI 3KOJIOTUH.
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16.

Okonorusi - Hayka O
B3aMMOOTHOILIEHUAX
OpPTaHU3MOB MEXIy COOOH H
OKpYXKAaIoIIei CpeIou.

Ypoxk

Okonorudyeckue (akTopbl, HUX 3HAYEHUE B SKU3HU OPraHU3MOB.
DKoJorn4eckue CuUcTeMbl. BHIoBas M IPOCTPAaHCTBEHHAs CTPYKTypa
skocucTeM. IlumieBble CBsA3HM, KPYroBOPOT BELIECTB U IIPEBPALICHUE
JHEPIUH B dKocucTeMaX. MeXBUIOBbIE B3aMMOOTHOLICHHUS B DKOCUCTEME:
KOHKYPEHIUs,, CHMOMO3, XHUIIHHYECTBO, HapasuTusM. [IpuuuHbI
YCTOMYMBOCTH M CcMeHbl dKkocucreM. Cyxkueccun. MckyccTBeHHbIE
coo011ecTBa — arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI.

Okonorndyeckue (akTOpbl, HX 3HAUYCHHME B JKU3HH OPTraHU3MOB.
OKosornyeckue CcucTeMbl. BuioBas M IpPOCTpaHCTBEHHAs CTPYKTypa
IKOCUCTEM.

JleMoHcTpaumu. DKoJI0rn4yeckue (pakTopsl U UX BIUSHUE HA OPraHU3MBI.
MexBUIOBbIE OTHOLIEHMSA: KOHKYPEHLHUS, CHMOMO3, XHUIIHUYECTBO,
napasuTusM. SIpycHOCTb pacTUTENbHOro coobmiecTBa. IIumieBble nenu u
CEeTH B OnoLeHo3€e. DKoornueckue nupaMmubl. Cxema 5KOCUCTEMBI.

JIP1, JIP2, JIP4, JIP7,
JIP9
MP1, MP2,
[P1, TIP5

17.

buocepa - rmoGanbHas
9KOCHUCTEMA.

Ypoxk

VYuenne B. U. Bepnanckoro o 6uocdepe. Ponb *KHUBBIX OpPraHHM3MOB B
ounoctepe. buomacca. KpyroBopor BakHEWIINX OMOTCHHBIX AJIEMEHTOB
(Ha mpuMepe yriepoja, a3oTa u 1p.) B 6uocdepe.

KpyroBopoT BakHEHIINX OMOTEHHBIX 3JEMEHTOB (Ha MpUMeEpe yriaepoaa,
azoTa u 1p.) B Ouocdepe.

JNemoncrtpanuu. KpyroBopoT BemecTB W MpeBpallleHHe SHEPrHU B
akocucteme. buocdepa. Kpyrosopot yriepoaa (a3ota u ap.) B 6uocdepe.
Cxema arposkocucteMbl. Oco00 OXxpaHsieMble TPUPOAHBIC TEPPUTOPUU
Poccun.

JIP1, JIP2, JIP3,
MP1, MP2, TIP1, TTP2

18.

buocdepa n uenosex.

Ypok

N3menennss B Ouocdepe. IlocnencTBus AeATENBHOCTH 4YelOBEKa B
OKpyXaroleil cpene. Bo3neiicTBre MpOM3BOACTBEHHON AESATEIBHOCTH Ha
OKPYKAIOIIYIO Cpey B o0yiacTu cBoei Oyaymieit mpodeccun. ['modaapHbIe
9KOJIOTHYECKHE TpoOJIeMbl M NYTH MX pEmeHHA. OKOJOTHsA Kak
TEOpeTHYecKask OCHOBA PAIIMOHAIBHOTO MPHUPOAONOIB30BAHMS U OXPaHbI

JIP3, JIPS, JIPS, JIP9
MP3, MP5, MP6, MP8
I1P3, TIPS




npuponsl. Hoocepa. IlpaBuna noeaenus mroneit B 11 okpyskaromeit
npupojHoil cpene. bepexkHoe OTHOLIEHHE K OMOJOTMYECKHM OOBEKTaM
(pacTeHHSM U )KMBOTHBIM U UX COOOILIECTBAM) U UX OXpaHa.

bepexxHoe oTHOIIEHHE K OHOJOTMYECKMM OO0BEKTaM (pacTeHHSIM |
JKUBOTHBIM M IX COOOIIIECTBAM) M KX OXpaHa.

Jemonctpanuu. Onucanyue aHTPOIIOIeHHBIX U3MEHEHUH B €CTECTBEHHBIX
NpUpOAHBIX JaHamadrax cBoeld mecTHOCTH. CpaBHUTENBHOE OMUCAHUE
OJTHOW M3 €CTECTBEHHBIX IMPUPOIHBIX CHCTEM (HANpUMeEp, Jieca) U KaKOu-
HUOY/Ib arpo’KOCUCTEMbI (HampuMep, MIeHUYHOro moss).. Onucanue u
NPaKTUYEeCKOEe CO3JaHHE HCKYCCTBEHHOM HKOCHUCTEMbI (TIPECHOBOIHBIM

aKBapUyM).

Paznen 7. buonuka. 4
19. | buonuka kak OJHO U3 | YpoOK
HamnpaBlieHU Owosoruu u | PaccMoTpenne  OMoOHHMKOW — OocoOeHHOCTEH — Mopdoduzmomornueckoin
KHUOEPHETUKH. OpraHM3allMyd KUBBIX OPraHU3MOB M HX MCIIOJIB30BAHUSA [UIS CO3JaHUS
COBEPLICHHBIX TEXHUYECKUX CUCTEM M YCTPOICTB MO aHAJOTUH C KUBBIMU
CUCTEMAMH.
[IpyHIMOBEI U IPUMEPHI UCIIOIB30BAaHUSA B XO3AMCTBEHHOUN NESITENHHOCTH JIP1, JIP6, JIP7
. . 4 MP1, MP4, MP5, MP7
monet  MophopyHKIMOHAIBHBIX YEpT OpraHu3alid pacTeHud U IIP1. TIP4
JKUBOTHBIX. ?
JemoHcTpanmu. Mojenn ckiaaayaTod CTPYKTYpBI, HCIOJNb3YyeMOM B
cTpoutenscTBe. TpyOdarbie CTPYKTYpHl B JKMBOW TPUPOAEC W TEXHHKE.
AdpoavHAMHUYECKHE W TUAPOJAMHAMUYECKUE YCTPOMCTBA B KMBOU
IPUPOJIE U TEXHHUKE.
Bcero no gucuuninHe 72




3. YCJIOBUSA PEAJIN3AIINA YYEBHOI'O ITIPEIMETA

3.1. TpeGoBanusi K  MaTepPHAJbHO-TEXHHYECKOMY  o0ecreYyeHuIo
y4eOHOro npouecca

Kabunets! «MaremaTnaeckux U 00IUX €CTECTBEHHOHAYYHBIX JUCITUTUIIHY

Ne HaumeHnoBanue Tun

1 | cronsl ayauTopHBIE, CTYJIbS AyIUTOPHbIE Mebesn

2 CTOJI IIPENOAABATENS, CTYJ MPEo aBaTeNs Mebeanb

g | KOMIBIOTEp C MPOrpaMMHBIM o0ecrieueHUueM JUIsl TIPeroiaBaTesst TC
(cucTeMHBII 0JIOK, MOHUTOP, KJIIABUATypa, MbIIIIb)

4 | okpaH (ZTocKa) TC

5 | KOMIUIEKT yueOHO-METOIUYECKUX MaTepPHAaJIOB YMK
Kabuner «CamocTosiTeIbHOM U BOCIIUTATEIBLHON pabOThI»

Ne HaumenoBanue Tun

1 CTOJIbI AyJJUTOPHBIE, CTYJIbsI ayJUTOPHbIE Mebeab

2 | cTOX mpernoaaBaTess, CTYI MPernoIaBaTess Mebesn

3 | MO®Y O6opynoBanue
KOMITBIOTEp C MPOrpaMMHBIM OOECTeueHUEeM MJIsi MpernoaBaTelis

4 (cucteMHBI OJIOK, MOHUTOp, KJaBUATypa, MBIIIb) C BBIXOJOM B TC
Huarepner

5 | okpaH (m0ocKa) TC

6 | MyIbTHUMEIMAIIPOEKTOP TC

7 KOMIIIEKT METOJIMYECKUX MAaTEpUAIIOB YMK

3.2. HudpopmaunoHHoe oOecrieueHne 00ydeHns :

OcHoBHasi JiuTEepaTypa:

1. AradponoBa, U. b. buonorus : 6a3oBwiii ypoBeHb : yueOHuk / WM. b.
Aradonona, A. A. Kamenckwuii, B. . CuBormazoB. — 2-e u3j., crep. — Mockaa :
[IpocBemenne, 2025. — 271 c¢. — ISBN 978-5-09-121341-6. — Texer :
ANEKTPOHHBIN //  Jlanb : onekTpoHHO-OMOMmMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/472913;

2. Aradonona, 1. b. buonorus : 6a30BbIli ypOBEHD : MPAKTUKYM : y4eOHOE

nocobue / U. b. Aradonona, B. . CuBornazos. — 2-e¢ u3z., crep. — Mockaa :
[IpocBemenne, 2025. — 112 c¢. — ISBN 978-5-09-121342-3. — Texker :
ANEKTPOHHBIN //  Jlanb : onekTpoHHO-OmMOMMoTeyHass cucrema. — URL:

https://e.lanbook.com/book/472916;

3.3. IlepeyeHb JUIEH3MOHHOTO Y4€OHOI0 MPOrPAMMHOI0 o0ecrevyeHust

HaumenoBanue nporpammuoro/Hasnayenue

o0ecreyeHust

Adobe Reader [Tporpamma Juist IPOCMOTpPA 3IEKTPOHHBIX TOKYMEHTOB
Yandex https://ya.ru bpaysep

OpenOffice [Mporpamvuoe  oOecriedenrie uisi  pabOTBI € 3NIEKTPOHHBIMH

JIOKyMEHTaMH

7-Zip ApxuBarop




4. KOHTPOJIb N OIEHKA PE3YJIIBTATOB OCBOEHHUA TIPEIMETA

OVYIIL.07 BUOJIOT'UA

KOHTpOJ'IB N OIOCHKA PE3yJIbTATOB OCBOCHUA NUCHUIIIIMHBI OCYIICCTBIIACTCS

npernogaBarcjicM Ha  TCOPCTUUYCCKHUX
IMHUCBbMCHHOI'O HWJIM HWHIAHWBHUHAYAJIBHOI'O
HalJsIAHBIX MAaTCpUaliOB. Ay,Z[I/ITOPHaH

3aHATHAX B BHUJC @pOHTaHLHOFO
YCTHOT'O OIIpoCa C€ HUCIIOJIb30BAHUCM
CaMOCTOATCIIbHAas pa60Ta CTYACHTOB

BBITIIOJIHACTCA II0 3aJaHHIO IIPCIIOAABATCIII MW IO HCIOCPCACTBCHHBIM €TI0

PYKOBOJICTBOM.

Pe3yabTaTsl 00y4yeHHs1 (OCBOCHHbIe YMEHUS,
YCBOEHHbIE 3HAHUS)

@opMbl M MeTOAbl KOHTPOJIA H OUEHKH
pe3yJbTaToB 00y4eHust

YMeHusi: OOBACHATH pOJb  OHOJOTMH B
(GOpMHpPOBAHUM  HAyYHOIO  MHUPOBO33PEHMS;
BKJIa/1 OMOJIOTMYECKUX TEOpHid B (OpMUPOBaHHE
COBPEMEHHOM €CTECTBEHHOHAyYHOM KapTUHBI
MHpa; €IMHCTBO JKMBOW M HEXUBOW IPUPOJBI,
POJCTBO JKMBBIX OPraHU3MOB; OTPULIATEIBHOE
BJIMSIHUE AJIKOT0JIsl, HUKOTHMHA, HAPKOTUYECKUX
BELICCTB Ha SMOPHOHAIIBHOE u
NOoCTAMOPHOHAILHOE ~ Pa3BUTHE  YEIIOBEKa,
BJIIMSIHUE 3KOJIOIMYECKHX (PAKTOPOB HA >KHUBBIE
OpraHU3Mbl, BIMSHUE MYTareHOB Ha PAacTEHMS,
JKUBOTHBIX WM  4YEJIOBEKa; B3aUMOCBS3M U
B3aUMOJICVICTBUE OPraHU3MOB M OKPYKAIOIIEH
cpedbl; MpUYMHBL U (AKTOPbl SBOJIIOLUHY,
U3MEHSEMOCTb BUJOB; HApPYLIEHUS B Pa3BUTHU
OpraHM3MOB, MyTalluM M HX 3HA4YCHHE B
BO3HMKHOBEHUH HACIIEJICTBEHHBIX 3a00JIeBaHUIi,
YCTOHYMBOCTb, Pa3BUTHE U CMEHBI IKOCUCTEM;

VYeTHbII onpoc

[TuceMenHsIi onpoc

TecToBbIli KOHTPOJIb

[ToarotoBka pedepaTUBHBIX COOOIIEHUMN
JTOKJIa/I0B

3anuTa npe3eHTalu

Pemienne cutyanmoHHbIX 3a/1a4.

HEOOXOIUMOCTh  COXPAHEHHs] MHOrooOpasus

BH/JIOB;

pelaTh 31eMEeHTapHble OMOJOTrHYecKHe 3a/1a4uu;|Y CTHBIN onpoc
COCTAaBJIATh JJIEMEHTapHbIE cxembl | [IucbMEHHBIN OITpoC

CKpEIIMBAaHMUSI U CXEMBl TIEPEHOCa BEIIECTB H
nepefauyd »HEpPrud B HKOCUcTEeMax (Lenu
MATaHUSA); OMUCHIBATH OCOOEHHOCTH BHUJIOB TIO
MOP(}OIOTHUECKOMY KPUTEPHIO;

TecToBBI KOHTPOIB
Pemrenne cutyaninoOHHBIX 3a1a4.

BBIABJIATH HpHCHOCO6H€HHﬂ OpraHu3sMoB K
cpeae oOOWTaHUS, MCTOYHUKA U  HalIU4yue
MYyTareHOB B OKpy’Karollel cpene (KOCBEHHO),
AQHTPOIIOTEHHbIE HW3MEHEHHs B HKOCHUCTEMax
CBOCH MECTHOCTH;

YeTHBII onpoc
[InceMenHsIi onpoc
TecToBBI KOHTPOIB
3amuTa npe3eHTanui

Pe3ynbTarel 00y4deHHs (OCBOCHHBIE YMEHWUS,
YCBOEHHBIE 3HAHMSI)

@opMBl U METOABI
pe3yIbTaTOB OOYUCHHUSI

KOHTPOJIA W OHLCHKH

CpaBHUBATH OHOJIOTHYCCKUE OOBEKTHI:
XUMHUYECKHH COCTaB T JXUBOM W HEKHBOU
NPUPOJBI, 3apoJblllIeld YeIOBeKa U APYruX
KUBOTHBIX,  TPHUPOAHBIE  DKOCHUCTEMBI U
arpo’KOCUCTEMBI CBOEM MECTHOCTH; MPOLECCHI
(ecrecTBEHHBII W  HMCKYCCTBEHHBIM  0TOOD,
MOJIOBOE M Oecroiioe pa3MHOXKEHHE) U JIelaTh
BBIBOJIBI M 000OIIEHNSI HA OCHOBE CPABHEHUS W

YceTHBIT onpoc

[TuceMenHsIi onpoc

ITonroroBka pedepaTuBHBIX COOOIICHUI
3anuTa npe3eHTalu




aHajun3a;

AQHAJIM3UPOBAaTh U  OLCHUBATH  pa3JIMYHbIC|Y CTHBIN ONPOC
TUIIOTE3bl O CYIIHOCTH, IPOUCXO0XAeHNN >ku3HM | [loaroroBka nokmnanos
U  YeloBeKa, IJo0albHBIC  HKOJOrMYecKue|3alura npe3eHTanui
npobaeMbl W UX  pEIIeHUs, IOCIEICTBUS
COOCTBEHHOM JI€ATENBHOCTH B OKpY)Karollen

cpene;
U3ydyaTb HU3MEHEHUS B JKOCHCTEMAxX Ha|YCTHBIM OIPOC
OHMOJIOTUYECKUX MOIEIIX [TuceMenHsIi onpoc

TecToBbIli KOHTPOJIb

HaxoauTh uHpopManuo o Ouosormueckux|I[loaroroBka pedeparuBHBIX COOOIICHUI
o0BeKTax B Pa3IMYHBIX MCTOYHMKAX|3al[uTa Mpe3eHTaui

(yueOHMKAX, CIIpaBOYHHKAX, Hay4HO-|COCTaBJICHUE KPOCCBOPIOB
MOMYJISIPHBIX M3JAHUSX, KOMITBIOTEPHBIX 0a3ax,
pecypcax cetu HHTEpHET) W KPUTHUYECKHU €e
OLIEHHUBATh;

3HaHus: VYerHbIl onpoc

OCHOBHBIEC TIOJIOKEHHUSI OMOIOrudeckux Teopuii|[IncbmMeHHBIH orpoc

U 3aKOHOMEPHOCTEW: KJIETOYHOW TeOopuH,| TecToBbIil KOHTPOJIb
HBOJIFOLIMOHHOTO yueHusl, yueHusi|PereHue cuTyalnoHHbIX 3a/1a4
B.M.Beprangckoro o  Oumocdepe,  3aKOHBI
I'"Mennens, 3aKOHOMEPHOCTENH U3MEHUNBOCTU U
HACJIEICTBEHHOCTH;

CTpOCHUE u ¢byHKIMOHUpOBaHUE|Y CTHBIN OIpoOC
Ouonornyeckux OOBEKTOB: KIIETKH, IeHOB H|[IuchMeHHbIH onpoc
XPOMOCOM, CTPYKTYPBI BUJIa U DKOCUCTEM TecToBBI KOHTPOJIb

Pemenne cutyallMOHHBIX 3a7a4
Pemenue kpoccBop10B

CYILIHOCTb OMOJIOTNYECKUX IIPOLIECCOB: | Y CTHBIN 0npoc

Pa3MHOKEHHMsI,  OIUIOJOTBOPEHMs,  aAeucTBus|IInceMeHHBIN onpoc
UCKYCCTBEHHOIO M €CTECTBEHHOTO 0TOOpa,| TecToBbIif KOHTPOIIb
dbopMupoBanue MPUCIIOCOOTIEHHOCTH, [Pelienre cuTyalnoHHbIX 3a/1a4
IIPOUCXOXKIECHNUE BUJOB, KPYTOBOPOT BELIECTB U
IpEeBpalleHNE PHEPIUU B KIIETKE, OpraHu3Me, B
IKOCHCTEMax U Ouocdepe;

BKJIa[ BBIJAIOMINXCS (B TOM yucie|Y CTHBIA OMpoC

OTCYCCTBCHHBIX ) YYEHBIX B pasButue|lIuceMeHHbII onpoc

OMOJOrN4YECKON HAYKH; TecToBBI KOHTPOIB

[ToaroroBka pedepaTuBHBIX COOOIICHUN
3amura npe3eHTaui

OMOJOTUYECKYIO0 TEPMUHOJIOTHIO M CUMBOJIMKY; |YCTHBIN ONpocC

[InceMenHsIN onpoc

TecToBbIli KOHTPOJIb

PelreHne cuTyalimoOHHBIX 3a]1a4

Bonpocsl 111 NOATOTOBKH K 3K3aMeHYy 110 yueOHoMY npeaMetry buosorus.

1. bwuonorusa, ee ocHOBHbIE 3amaud. McTopus pa3BUTHS U METOIbl UCCIEIOBAHHS B
HayKe.
CyOcTpar KU3HU ¥ YPOBHU OpraHU3anuy ku3Hu. CBOHWCTBA KUBOTO.
AnanTanus kak 6uonoruueckas mpoodnema. da3el pa3BUTHS pOIEcca aTanTaIlH.
Ananrtanus K ycrnoBusiM CeBepa. DKOJOTHUYECKHUM MTOPTPET KOPEHHBIX KUTEICH.
Agnantanus K yCJIOBUSIM TPOIIMKOB. DKOJIOTUUECKHUM MOPTPET KOPEHHBIX KUTEEH.

agrLN




6. ApanTanus K YCIOBUSIM BBICOKOTOpbSl. OKOJOTMYECKHMI MOPTPET KOPEHHBIX
KUTEIEH.

7. bBuotnueckas KOMIOHEHTAa YKOCHCTEM, €€ (DYHKIIUU.

8. OOmas xapakTepuCTHKa SKOCHCTEMBbI, €€ CIpyKTypa M  OuoIoruyeckas
IPOAYKTUBHOCTb.

9. BzamMmopelicTBHA U B3aMMOOTHOLICHMS MEKYy OPTaHU3MaMHU B YKOCUCTEME U MEXIY
HKOCHUCTEMAMH.

10. HMckyccTBEHHbIE 3KOCUCTEMBI (arpoLi€HO03), UX OTIMYMS OT HPUPOAHBIX SKOCHCTEM.
3enéHast peBOIOLHUA.

11. JKuBoe BemiecTBO Kak IilaBHas T'€OJIOTMUYECKas CUjla, ONPEIENSIONas JIUK IIJIaHEThI.
Buoreoxummnueckue NUKIBI KPYroBOpOTa OMOTEHHBIX 3JIEMEHTOB U BOJIBI B Onocepe.

12. TloBexeHue Kak croco0 ajanTalluu )KUBOTHBIX K cpene ooutanus (A.H. Ceeprios).
[TpuxnanHble acCEKThI AyT3KOJIOTUH.

13. IlomynsuuoHHBIE alalTUBHbIE cTpaTeruu. Jlemakonorus u reHo(oH 1 OMYJISALHH.

[IpukiiagHoe 3Ha4yeHUE AEMIKOJIOTMU

14. JKuBoe BelecTBO Kak INIaBHAsI FE€OJOTUYECKasi CHIla, ONPENEIISIIOIIAs JIUK IIJIaHETHI.

15. OtkJIoOHEHMsI OT HacJeJOBaHMs 10 3aKOHaM MeHnens (HErnoJHOe JOMUHHUPOBAHUE,
MHOKECTBEHHBIM  a/UIeJIM3M,  CBEPXJAOMUHUPOBAaHUE,  KOJOMHHHMPOBAHHE,  aJUICIbHOE
UCKJIIOYEHHE, JIETAJIbHBIE T€HBbI).

16. B3aumoznelicTBUE HEAJUIEIBHBIX T€HOB: KOMIUIEMEHTAPHOCTD, 3MUCTA3, IOJUMEPUS.

17. HacnenoBanue u (opMHUpOBaHME I0OJa U MPU3HAKOB, CLEIUVIEHHBIX C I10JOBBIMHU
XpPOMOCOMaMH.

18. HacnenoBanwme rpynm kpoBu 1o cuctemam ABO, MN. [lonsrue o pesyc - ¢akrope u
pe3yc — KOH(IIUKTE.

19. MyrauuonHass wusMeHuMBOCTh. [loHsTHE M Kiaccudukanus myrareHoB. Bujel
MyTalui.

20. XpomocoMHBIE 0OJIE3HH U CHUHIPOMBI, CBSI3aHHBIE C HEPACXOKICHHEM IOJIOBBIX
XPOMOCOM U ayTOCOM.

21. BHyTpH- 1 MEXXPOMOCOMHBIE MyTauud. [Ipumepsl.

22. KomOuHaTHuBHAs U3BMEHYHBOCTb.

23. Moaudukanmonsas (peHorunuyeckas) usmMmeHunBocTh. Hopma peakuuu.

24. T'eHHBIe MyTallMM, CBSI3aHHBIE C HApYILIEHHEM OOMEHa aMUHOKHCIIOT M JIMITHIOB.

25. TI'enernueckue sIBIEHUS HA MOMYJSIIMOHHOM ypoBHE. 3akoH Xapau — BaiinOepra.

26. Domonus (GopM pazMHOKeHHsI. Bupl 0€crooro v mojoBoro pa3MHOKEHHS.

27. T'amerorene3. OOpa3oBaHUE JKEHCKUX U MYKCKUX MOJIOBBIX KJIETOK.

28. Dmbpuorenes. [Ipon3BoaHbIE 3apOJBIIIEBHIX JTUCTKOB. 3apO/IbIIIeBbIE 000TOUKH.

29. IloctamOpuoHansHOE pasButue. Poct u pasButne. Bo3pacTHas nepuoausanus
IIOCTHATAJIbHO-TO 3Talla Pa3BUTHS YEJI0BEUECKOTO OPraHu3Ma.

30. Ponb ropmoHOB runodusa u snuusa B )KU3HU YETOBEKA.

31. T'opMOHBI HaAIIOYEYHUKOB, IIUTOBUIHON U MOKENYAOYHON *kene3. X BausHue Ha
pPOCT U pa3BUTHE OpPraHU3Ma.

32. I'mnore3sl cTapenus opranusma. [IpusHaku crapeHus.

33. Crpecc. IlpuunHbl M MexaHM3MBbl pa3BUTHUs cTpecc - peakuuu. IloBpexnaromiee
JIEHCTBHE CTpecca.

34. IlonsTne o0 roMeoctaze M pereHepanuu. @OU3NONOrMYECKas W pernapaTUBHAs
pereHepanum.

35. IloBeneHue kKak crocoO ajanTaiiy >KUBOTHBIX K CPe/ie OOMTaHUS

36. IlomynsumoHHBIE aAANITUBHBIE CTPATEruU. J{eMAIKOIOT s ¥ TeHO(POH I MOMYJIISAIIUH.

37. TlpupoaHbie U aHTPONOTEHHBIE YHAEMUU

38.OTKJIOHEHHUST OT HacleJOBaHMs IO 3aKkoHaM MeHzensa (HENOJIHOE JOMUHUPOBAHUE,
MHOKECTBEHHBIM  aJjleJIM3M,  CBEPXJOMUHUPOBAaHUE,  KOJOMHUHHpPOBaHHE,  alieIbHOE
UCKIJTIOUEHHE, JIETAIbHbIE T€HBI)



39. BzaumozeiicTBue HeaIeIbHBIX T€HOB: KOMIJIEMEHTAPHOCTb, SMUCTA3, MOJIUMEPHS

40. HacnenoBanue W (opMHUpOBaHWE IMOJa W TMPU3HAKOB, CIEIJICHHBIX C TOJOBBIMH
XpOMOCOMaMU

41. MytanmoHHasi W3MEHYMBOCTh. IloHsATHE W KiaccuuUKaus MyTareHoB. Buibl
MyTaLuiu.

42. XpomocoMHbIe OO0JIE3HH U CHUHAPOMBI, CBSI3aHHBIE C HEPACXOMXJACHHUEM IOJIOBBIX
XPOMOCOM U ayTOCOM

43. KomOuHAaTHBHAs U3MEHYHBOCTb.

44. Dpomronust GpopM pasMHOKEHHUs. Bl 6€Cronoro u mojxoBoro pa3sMHOKEHUS.

[TocramOpuonanbHoe paszButue. Poct u pasButne. Bo3pactHas mnepuoausanus
MOCTHATAJILHOTO 3Talla Pa3BUTHS Y€IOBEYECKOTO OpraHu3ma.

45. TlonsitTue o romeoctraze u pere”Hepanuu. Dusnonornyeckas W penapaTuBHas
perenepanuu. 46 CyOcTpar )KU3HU U YPOBHU OpraHu3anuu ku3Hu. CBOHCTBA JKUBOTO.

47. JKuBoe BelleCTBO KaK IJIaBHAs T€0JOTUYECKast CUIIA, ONPEAEIISIONIAs JIUK IJIAHETHI.

48. lloctamOpuoHanpHOE pa3zButue. Poct u pazsurue.

49. BospactHas nepuoaM3alus IOCTHATAJIBHOIO J3Tama pPa3BUTHS YEIOBEYECKOro
opraHusma.

50. IIpuunHBI 1 MEXaHU3MBI PA3BUTHS CTPECC — PEAKIUU.

3AJJAYHN

Tema «HacieAcTBEHHOCTh U H3MEHYHUBOCTH» OnpeaenuTh TUI U3MEHUYUBOCTH:

benokoyanHasi kamycta B YCJIOBHUSX JKapKOro KJIMMara He oOpa3yeT KOYaHOB —

...MoaupUKaIIOHHAS

[Ipu ckpemmBanuud O€JIOr0 W YEPHOTO KPOJUKOB TMOSBIAIOTCS YEpPHBIE KpojbyaTa
...KOMOMHaATHBHAs

[TosiBneHre po30BBIX LBETKOB IMPHU CKPEUIMBAHUM OETOIBETKOBOM M KPACHOIBETKOBOM
PUMYII -

... KOMOUHATUBHAS

[losiBieHrE HOBBIX BU0OB HACEKOMBIX -...MyTallMOHHAs

[Topoabl KOPOB, 3aBE3CHHBIX B TOPBI CTAHOBSITCS HU3KOPOCIBIMH -...MOJAU(DHUKAIIIOHHAS

B rues3ze ranku ouH nTeHer oka3ancs 0eibIM -...MyTallMOHHAS

VY BOJIHOTO pacTeHHUs CTPEJIOJUCT — JIUCThA, JIeXKAIIHE Ha MOBEPXHOCTH BOJBI MUMEIOT
OKPYTIYIO GOpMY -...MOAUPUKAITMOHHAS

[TosiBneHre IBYXTOJIOBBIX TEIAT -...MyTallMOHHAs

Hcye3sHoBeHME YepHOTO MUTMEHTA Y TPABSIHOM JISTYIIKH Ha CBETY -...MOAU(PUKAIMOHHAS

Tema «SAapo kiaeTkmw»

Kakoii xpoMocomMHBIN HA0Op XapaKTepeH AJs KIETOK 3apoJIbllia U SHAOCIEpMa CEMEHH,
JUCTHEB IBETKOBOTO pacTeHus. OOBSICHUTE pe3yibTaT B KAKI0OM ciiydae Perenue.

1) B KJIETKaxX 3apojblllla CEMEHHM AMIUIOMAHBIM Habop XpomMocoM — 2n, Tak Kak
3apO/IbIII Pa3BUBA-€TCS U3 3UTOThl — OIUIOJOTBOPEHHON SIMIIEKIETKY;
2) B KJIETKaX SHJAOCIepMa CEMEHHM TPUIUIOMJHBIA Habop XpomMocoM — 3n, Tak Kak

oOpa3zyercs Mpu CIAUSHUM ABYX S7ep LIEHTPAIbHOMN KIETKU ceMs3adaTka (2n) U OAHOTO CIIEpMUS
(n);

3) KJIETKU JINCTHEB LIBETKOBOI'O PACTEHUSI UMEIOT JUIIJIOUIHBIA HA0Op XpOMOCOM —
2n, Tak KaK B3pOCJIOE paCTEHUE pa3BUBAETCA U3 3apO/IbIIlIA.

Tema «buonosnmepsi: Hyk/i1enHOBBIE KHCI0THI

1 B monexkyne JIHK Ha nomro mIUTUAMIOBBIX HYKIEOTHAOB npuxoautca 20 %.
Onpenenure Npo-IEHTHOE COAEPKaHUE NPYyTuX HykiaeoTuaoB B aTor JIHK.
2. B naGoparopun wucciaenoBadM ydacTOK OJHOM W3 1enodek moiekynsl JJHK.

Oka3ajnoch, 4YTO OH COCTOMT M3 9 MOHOMEPOB, KOTOpPHIE PACHOJIOKEHBI B CIEAYIOLIEH
nocnenoBareiabHocTH: I'- T-T-A-

[-LI-T-A-I". KakoBo cTpoeHHE COOTBETCTBYIOLIErO y4dacTKa BTOpPOIl LEMOYKH TOW JKe
mouekynsl JJHK?



Tema «buonosumepsi: PHK. AT®»

1. Onna u3 neneit pparmenta mosekynsl JIHK umeer crnenyromiee crpoenne: A-I-
[I-1I-T-A-I"-T;

a) yKaKuTe CTPOCHHUE POTUBOIOIO0KHOH LIeny;

0) yKaxuTe TOCIIE0BaTEIbHOCTh HYKJICOTHZ0B B Mosekyne M-PHK mocrpoennoii nHa

3TOM
yudactke nenu JTHK.
2. Onna u3 neneit pparmenta mosekynsl JIHK umeer cnenyromee crpoenue: L[-I'-
I[[-A-T-A-T-
A;

a) YKOKHUTE CTPOCHHUE MPOTUBOIOJIOKHOM 1IETIH;

0) yKaXHTe MOCJIEeIOBATEILHOCTh HYKJIeOoTHI0B B Mojekyne M-PHK mocrpoennoi Ha
stoM yuactke uenu JIHK u nocnenosarensHocTs Hykineotuos T-PHK.

Tema «IliiacTuyeckuii 00Men»

1. O®parmenr nenu  WMPHK  umeer  mocienoBaTenbHOCTb — HYKJICOTHIOB:
HUIIALLITTIATYA. Onpenenure mociaenoBaTelbHOCTh HyKJeoTu10B Ha JIHK, aHTHMKODOHBI
TPHK u mocnenoBarensHOCTh aMHHOKHCIOT BO (parMeHTE MOJICKYJBl OelKa, HWCIOJIb3Ys
Ta0JIMIly TEHETHYECKOT0 KO/a.

2. ®parment uenu [JHK nmeer cnemyromniyro mocienoBaTelbHOCTh HYKIJIEOTHIIOB:
TAOUUTHALTTI. Onpenenute nocienoBaTenbHOCTh HykieoTu10B Ha MPHK, anTMkogoHsl
coorBercTByromMx TPHK © aMHUHOKMCIOTHYI0 1OCIENOBAaTENBHOCTh COOTBETCTBYIOLIETO
¢dbparmeHTa MOJIEKYIbI O€NKa, UCIOIB3Ys TaOIUIly TeHETUYECKOTO KO/Ia.

1. Cxema penieHus 3314 BKIIOYAET:

1) nocinenoBarenpHocTh HA JIHK: ITT' TITHI TLHAT;

2) antukononsl mosiekyn TPHK: IIT, VIT, UI'Y, LHAY; 3) nociemoBarenbHOCTh
aMUHOKHCIIOT: IPO-Tpe-ajia-Bajl.

2. CxeMa peleHus 3a7jaun BKIIIOYAeT:

1) nocinenoBarenbHocTh HAa UPHK: AYITTAI'YT'AALL;

2) antukononsl mojiekyn TPHK: VAIL, Y, HAL, VVI; 3) amuHOKuCIOTHas
MIOCJIEI0BATEIbHOCTh: MET-TJIN-BAJI-aCH.

Tema «I'eHeTHYeCcKasi TEPMHUHOJIOTHS U CUMBOJIMKA.

Monoruopuanoe ckpemuBanue. I u Il 3akonbr Menaens»

1. KakoBa BepOATHOCTb MOSIBJIEHUS B CEMbE Kaperya3blX POAUTENEH roay0ooria3oro
pebeHka, eciy roy0oil LBET Ii1a3 Hacle yeTcs Kak pelieCCUBHBIN MpU3HaK?
2. [Tnoasl TomMaTa OBIBAIOT KPYIJIBIMM M TPYIIEBUJIHBIMHU. ['eH Kpyrioi (opmsl

JOMUHUpYeT. B mapHuKax BbIcakeHa paccaja, MoJdy4eHHas U3 THOpuAHbIX ceMsH. 31750 kycTroB
UMENH TI0/bl TpymeBuAHoNn (opmbl, a 92250 — kpyrioi. CKoIbKO OBIIO Cpely BBIPOCHIMX
KYCTOB F€TEpO3UTOTHBIX pacTEHUI?

Pemenne

A - xpyrnas gopma, a — rpymeBuHas Gopma.

1. Paccaga Obima mosyueHa u3 TUOPUIHBIX (T€TEPO3UTOTHBIX) pacTeHuil. Mx
reHoTun — Aa. Paciiernsienre B moToMcTBe, 6Ju3Kkoe K 3 @ 1, MoATBEpKAAET 3TO MPEIIOJI0KEHHUE.

2. Cpenu pacteHuil ¢ Kpyrjol (opmoi IMIIOJOB MMEIOTCS IeTepo3urotsl (Aa) u
roMo3urotsl (AA). Ilockonbky B F2 mnpu MOHOTMOPHIHOM CKpEIIMBAaHUM HaOJI0aeTCs
pacuieTuieHre TI0 TEHOTUITY B TIporopiiuu 1 : 2 : 1, TO reTepO3UTroTHRIX paCTeHUN JTOHKHO OBITH
0T 0O0LIero yKcia pacTeHUH C JOMUHAHTHBIM MpHU3HAKoM, T.e. 92290 - 2/3 = 61500, unu B 2 paza
OoJIbllie, YeM pacTeHUM ¢ periecCUBHBIM npu3HakoM: 31750 - 2 = 63500.

Otger: ['eTepo3UroTHHIX pacTeHuit 6bu10 puMepHo 62500.

Tema «3akoH 4MCTOTHI ramMer. AHAJM3UpYKOILIee CKpeluBaHue. Bzammopeiicteue
aJUIeIbHBIX T€HOB»

VY HOpOK KOpHYHEBas OKpacka Mexa JTOMUHHUPYET HaJl roiay0oil. CKpecTUiIn KOPUYHEBYIO
CaMKy C caMIlOM roiy6oi okpacku. Cpeau MoToMCTBa JiBa IIIEHKa KOPUYHEBBIX U OJIUH TOJyOOH.



YucronopoaHa a1 camka? KakuMy 3akoHaMM T'€HETHKH I0JIb30BAJIUCH MPU PELIEHUM 3a1a4u?
HazoBute Tun B3aMMOACHCTBHUS MEXKIY aJIEIbHBIMM TeHaMu. J[aHO: A — T€H KOpUYHEBOM
OKpAacKH a — reH roiy0oi OKpacKu

P: 2 Aax J aa

G:A,aa

F: Aa, aa CaMka HeuucTomopojgHa, T. K. B IOTOMCTBE HaOJIOAAETCs paclICIICHU
3aKOHBI:

paclienIeHusl, YUCTOThl raMeT. B3anumoaelicTBie FeHOB — OJHOE TOMUHUPOBAHHE

Tema «/IurndpugHoe ckpemmBaHue»

1. Ompenenure cpegHuil pa3sMmep JMCTOYKOB y Oe€Ioro Kiesepa, IHOJIYYEHHOIo OT
CKpEIIMBAHUS FETOPO3UTOTHBIX pacCTeHU ¢ tucToukamu 10 U 7 MM COOTBETCTBEHHO.

Pemenue. OnpenenseM reHOTUIIbl U 3alIMChIBAEM CKpEIIMBaHUE:

P: V ba v x V by v; onpenensiem ramersr: GQ: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v;
nosrydaem notoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [lomyueHo 4 tuna (EHOTUINOB M T€HOTUIIOB B PAaBHBIX COOTHOIIEHUSX. M3 HHX
JUIs IEpBOro OyJeT XxapakTepHa CBEpXIOMUHAHTHOCTD (CpeHUI pa3Mep JIMCTOUKOB 18 MM).

2.0npenenute, Kakasg OKpacka LIBETKOB OyJeT y pacTeHUM ropoxa, MOJIYYEHHBIX OT
CaMOOIIbICHUSI TOMO3UIOTHBIX POAMTENBCKUX (DOPM € KpacHbIMU M C O€IbIMU IIBETKAMH, a
TaK)Ke€ OT UX CKpEUIMBaHUI MKy c000i1.0

Pemenue. O6e poautenbckue (OpMbI TOMO3UIOTHBI, MO3TOMY 3aIlIUCh CKpPEIIMBAHUMN
OyJIIeT CIeyIOIeH:

— ot camoombuieHus: 1) P: AA x AA; 2) P: aa X aa; — oT mepeKpecTHOTO OINbUICHUS: P:
AA X aa.

I'omo3urotHsle (OpMBI JAIOT €IWHCTBEHHBIM THII raMeT, U MO3TOMY NPH HUX CIUSHUU
OyzneT nosy-ueH eAMHCTBEHHbIN Tuil notoMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

Otger. 1. KpacHOIIBETKOBbIE TOMO3UTOTHBIE PACTEHUS JJAIOT TOJIBKO (POPMBI C KPACHBIMU
[BeTKa-MU. 2. Bce MOTOMKM pacTeHHid ¢ OenbIMH HBETKaMU OYAyT OEOIBETKOBBHIMH (OHH
BCErJa roMo3u-ToTHbI). 3. Bce pacTeHus oT CKpeluBaHUs KPaCHOLBETKOBBIX TOMO3UTOTHBIX C
OCITOIIBETKOBBIMUA OYAYT KPACHOIBETKOBBIMH (JIOMUHAHTHBINH (PEHOTHUI), HO T€TEPO3UTOTHBIMU
10 TEHOTHITY.

3.0npenenute, Kakas OKpacka IIBETKOB OYyJeT y pacTeHUM ropoxa, MOJYyYEHHBIX OT
CaMOOTIbICHUsS] TOMO3UIOTHBIX POJMTENbCKUX (OPM C KpacHbIMH M C OeNbIMU ILIBETKaMH, a
TaK)Ke€ OT UX CKpELIMBaHUs MKy co00ii.0

Pemenue. O6e poautenbckue (OpMBI TOMO3ZUTOTHBI, MOATOMY 3alUCh CKpPEIIMBAHUMN
OyJIIeT CIemyIOIeH:

— ot camoonbuieHus: 1) P: AA x AA; 2) P: aa x aa; — 0T epeKpeCcTHOr0 ONbUICHUS:
P: AA x aa.

I'omo3urotHsie (GopMBbl JAIOT €IWHCTBEHHBIM THII raMeT, U MO3TOMY MpPHU UX CIHUSHUU
OyzeT nosy-ueH eAMHCTBEHHbIN Tul notoMkoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

Otger. 1. KpacHOIIBETKOBbIE TOMO3UTOTHBIE PACTEHUS JTAIOT TOJIBKO (DOPMBI C KPACHBIMH
1BeTka-Mu. 2. Bce moToMku pacTeHuil ¢ OelbIMU IBETKaMU OyayT OelIOoIBETKOBBIMH (OHU
BCErJja TOMO3UIOTHBI). 3. Bce pacTeHns: OT CKpelMBaHUs KPacHOLBETKOBBIX T'OMO3MIOTHBIX C
0eNIOIBETKOBBIMUA OYAYT KPAaCHOIBETKOBBIMM (JOMUHAHTHBIA (PEHOTHUII), HO T'€TEPO3UTOTHBIMU
110 TEHOTHITY.

4.Ha peGenka ¢ [ rpynmoii KpoBu B pOJI0ME MPETEHAYIOT IBE POAUTEIBCKUE TIAPHI:

- 1 mapa: mats ¢ I, oren ¢ IV rpynmnoii kposu; 32

— 2 mapa: mats co II, oren ¢ III rpynmoii kpoBw.

Kakoii mape npuHaanexxuT pedeHok?

Pemenne. Pebenok c¢ I rp. kpoBu mo renotuny — [°I°. Takoe coueranue annenent
BO3MOXHO TOJb-KO B CJydae, €CIM T'aMeThl M OTLA, U Marepu OyAyT cojepxarb amienu 1°.
CnenoBarenbHO, 3Ta KOMOMHAIMS T€HOB MOTJIa OCYILIECTBUTHCS TOJIBKO MPU 3a4aTUU peOeHKa B
Clly4ae BTOpOM Iapbl, KOI/1a MaTh ¥ OTEL T€TEPO3UTOTHI. 3aIHUIIEM CXEMY CKPEIUBAHUS



P:TAT° @xIBI°J; GP: 0,51 A +0,51°, GA: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBuaHO, UTO NEpBas CyNpyXkKecKas Mnapa MpeTeHA0BaTh Ha TOro peOeHKa HEe MOXKET, T.
K. y Hee MoryT ObITh eTu ToJbKo co Il u Il rpynmamu xpoBu:

P:I°1° @ x IA1BJ; F1: 50% 1A I° u 50%IB I° (y nereii 11 u I11 rp. KpoBH COOTB.).

Ortser.

PebeHok npuHaIeKUT BTOPOH Nape CyNpyros..

Tema «Aapo kaeTkmw»

3anava. PaccMOTprTE KaprOTHUII YEJI0BEKA U OTBETHTE HA BOIIPOCHI:

1. Kakoro noia 3ToT 4enoBek?

2. Kakue oTkI0HEHHS ©MEET KapHUOTHUI ITOTO YeJIoBeKa?

OrBer.

1. [Ton My>XCKOM.

2. B xapuortune nse X-XpoMOoCOMBbI (WM, HAPYLLIEHUE B MOJOBBIX XPOMOCOMAxX: JBE
X uemg ogHa Y).

3. Takue OTKJIOHEHHUSI MOTYT BO3HHMKATh M3-3a HEPACXOXKJICHHUS XPOMOCOM IIpH

nepBoM neniennu Meinosza. MJIN Takue OTKJIOHEHUS MOTYT BO3HMKATh M3-3a IMOIMAJaHUS JBYX
TOMOJIOTUYHBIX XPOMOCOM B OJIHY KJIETKY IIPH IIEPBOM JIEJICHUH Meio3a.
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