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HOACHUTEJIBHAS 3AIINCKA
Pabouas mnporpamma mno mnpeamery «buosiorus» cocTaBieHa Ha OCHOBE
denepanbHOr0 TOCYAApPCTBEHHOIO 00pa30BaTEIbHOIO CTAHIApTa OCHOBHOIO
obmiero oOpa3oBaHus, aBTOpckoil ydeOHoi mnporpammbl H. U. Conuna, B.B.
3axapoBa «buomnorus. 5 — 9 kmaccel», M.: JIpoda, KOHIIEHTPUUECKUN KypC
oOy4eHusl.
VYyebHoe conepkanue Kypca OMOIOTHUH:
e Conun, H.W. buonorus: Beegenue B Ouosoruto . 5 knacc: yueonux/ H.H.
Conun, A.A. Ilnemakos. — M.: Jlpoda, 2015;
e Conun, H.W. buonorus. Xupoit opranusm. 6 kmacc. yueb. s
obmeo6pazoBarenbubix yupexaenuil/ H.W. Conun. — M.: JIpoda, 2013 ;
e 3axapos, B.b.buonorus: Muoroo6pasue xuBbix opranu3mon. B.b. 3axapos,
H.U. Conun. — M.: lIpoda, 2014;
e Conun, H. U., Canun, M. P. buonorus. Yenosek. 8 kiacc: yueOnuk/ CoHuH,
H. U., Canun, M. P. — M.: JIpoda, 2015 .
e MawmontoB C. I'., 3axapos B. b., Araponosa U. b., Conun H. U. buomnorus.
O6mue 3akoHOMepHOCTH. 9 knacc: yueoHuk/ Mamontos C. IT'., 3axapoB B.
b. u np. — M.: Ipoda, 2014 r.
INIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA KYPCA
BBenenue B 0M0J10rHI0
JIuunocmuuie pezynomamoi:
—®dopMupoBaHre OTBETCTBEHHOT'O OTHOIIIEHUS K O0yUEHUIO;
—(opMupoBaHUE TO3HABATEIBHBIX HHTEPECOB 1 MOTUBOB K 00YUEHUIO;
—QopMUpOBaHUE HABBIKOB MOBEJCHUS B MPUPOJE, OCO3HAHUSA IIEHHOCTH KUBBIX
00BEKTOB;
—O0CO3HaHHUE [IEHHOCTH 37J0pOBOT0 M 0€30MacHOro 00opasa >KM3HU;
—QopMUpOBaHUE OCHOB IKOJIOTUIECKOM KYJIBTYPHI.
Memanpeomemmoie pe3yiomamol:
VYyanuecs: 10JKHBI YMETh:
—TIPOBOIUTH MPOCTEHININE HAOTIOACHUS, U3MEPEHUS, OTIBITHI;
—CTaBHUTh YUCOHYIO 3a7]a4y MOJI PyKOBOJICTBOM YUHUTEIIS;
—CHCTeMaTU3UPOBATHh U 0000IIATh pa3HbIe BUABI HH(MOPMAIIHH;
—COCTABJISITh IJIaH BBINOJIHEHUS Y4EOHOU 3a/1auu;
—TIPOBONTH MPOCTEHITYIO KJIACCU(DHUKAIINIO )KUBBIX OPTAHU3MOB IO OTACIBHBIM
LapCTBaM;
—HCIOJIb30BaTh JIOMOJIHUTEIbHbIE WCTOYHUKU HWH(OpManuu JUisi BBIOJHEHUS
y4eOHOM 3a7a4u;
—CaMOCTOSITEIbHO TOTOBUTh YCTHOE COOOIIEHUE HA 2— 3 MHUH.;



—HaXOAUTh U UCIIOJIb30BaTh MPUUMHHO - CJICJICTBEHHBIE CBSI3H;
—hOopMyIUpPOBaTh U BBIIBUTATh IPOCTEHIITNE THIIOTE3HI;

—BBIJICTISATh B TEKCTE CMBICJIIOBBIE YaCTH U 03arJIaBIMBATH UX, CTABUTH BOMPOCHI K
TEKCTY;

—paboTaTh B COOTBETCTBUU C MTOCTABICHHON 3a1auei;

—COCTaBJIATh IIPOCTOU U CIIOKHBIN IJIaH TEKCTA,

—Yy4acTBOBAaTh B COBMECTHOM JCSATEIbHOCTH;

—paboTaTh ¢ TEKCTOM Taparpada u ero KOMIMOHEHTaAMU;

—Yy3HaBaTh U3y4aeMble 0OBEKTHI HA TAOIUIAX, B IPUPOJIE.

IIpeomemmnvie pe3yrovmamaut 00yuenus

VYyamuecs TOJKHBI 3HATE:

—OCHOBHBIC MPU3HAKH )KUBOU TTPUPO/IBI;

—YCTPONCTBO CBETOBOTO MUKPOCKOTIA;

—OCHOBHBIC OPTaHOU/IbI KJIICTKU;

—OCHOBHBIC OpPraHWYECKHE M MHUHEpaJIbHBIC BEIIECTBA, BXOJSIIME B COCTaB
KJICTKH;

—BEYIINX €CTECTBOUCIIBITATENEN U UX POJIb B U3YUEHUU ITPUPOIBI;
—CYIIECTBEHHbIE TMPHU3HAKU CTPOEHUA U IKUZHEACATEIbHOCTH H3YYaeMBbIX
OMOJOTUYECKUX OOBEKTOB;

—OCHOBHBIE PU3HAKHU NIPEACTABUTEIIEH LIAPCTB )KUBOM TPUPOIBI;

—OCHOBHBIE Cpe/Ibl OOUTaHUS )KUBBIX OPTraHU3MOB;

—TPHUPOHBIC 30HBI HAIICH TIJIaHETHI, UX OOUTaTeNeH;

—TIPEJIKOB YeJIOBEKa, MX XapaKTepHbIE YePThl, 00pa3 )KU3HU;

—OCHOBHBIE  JKOJIOTMYECKHE TMPOOJIEMBbl, CTOSIIHME TEepell COBPEMEHHBIM
YEJI0BEUYECTBOM;

—TMpaBuia TOBEJCHUS YEJIOBEKAa B  ONACHBIX CHUTyalUsAX MPUPOIHOIO
MIPOUCXOKICHNUS;

—TIpoCTeHIre crmocoObl OKa3aHus IEPBOM OMOIIY MPU 03KOTaX, 0OMOPOKEHUH U
Ap.

VYyanuecs: 1OJKHBI YMETh:

—OO0BACHATH 3HaUCHUE OMOIOTHUECKUX 3HAHUH B TTIOBCETHEBHOM JKU3HMU;
—XapaKTePU30BaTh METOAbl OMOJIOTUUECKUX UCCIICTOBAHM;

—paboTaTth ¢ TYMON U CBETOBBIM MUKPOCKOTIOM;

—Yy3HaBaTh Ha TAOJNMIAX U MUKPOIIpENnapaTax OCHOBHbIE OPraHOUbI KIETKH;
—OOBACHSATH POJIb OPTrAaHUYECKUX U MUHEPAJIbHBIX BEIIECTB B KIIETKE;
——CcoO0J01aTh MpaBWwiia MOBeACHUsI U paboThl ¢ NMPUOOpaMu U UHCTPYMEHTAMH B
KaOuHeTe OMOJIOTUH;



—OIMpEeEeNsATh MPUHAICHKHOCTh OMOJIOTHYECKUX OOBEKTOB K OJIHOMY U3 LIapCTB
YKUBOU IIPUPOBI,

—YCTaHABIUBATh YEPTHl CXOJICTBA W pPa3IMyus y MPEICTABUTEICH OCHOBHBIX
1IapCTB;

—Ppa3nuvaTh U3y4eHHbIE 00BEKTHI B IPUPOJIC, HA TaOIUIIAX;

—YCTaHaBJIUBAThH Y€PThI MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOUTaHUS;
—OOBACHATH POJIb MPEICTABUTENCH IIAPCTB JKUBOW MPUPOBI B )KU3HU YETIOBEKA,;
—CpaBHUBATh Pa3IUYHBIC CPE/Ibl OOUTAHUS,

—XapaKTepPU30BaTh YCIOBUSI )KU3HU B PA3JIUYHBIX CpeslaX OOUTaAHMUS;
—CpaBHUBATh YCIOBUsI OOUTAHUS B PA3IMUYHBIX TPUPOJIHBIX 30HAX;

—BBISBIIATh YEPThI MPUCTIOCOOJICHHOCTH >KUBBIX OPraHU3MOB K OMNPEACIIEHHBIM
YCIJIOBUSIM;

—MPUBOAUTH IPUMEPHI OOUTaTENIe MOPEH U OKEaHOB,;

—Ha0II0AaTh 32 )KUBBIMU OpTraHU3MaMU;

—OOBSACHATh TPUYMHBI HETATUBHOTO BIIMSHUSA XO3SUCTBEHHOW JESITCIBHOCTH
YeJI0BeKa Ha MPUPOY;

—OOBSACHATH POJIb PACTCHHM M )KMBOTHBIX B )KU3HH UEJIOBEKa,;

—000CHOBBIBaTh HEOOXOAUMOCTh TMPUHATHS MEp IO OXpaHE >KUBOW IPHUPOIBI;
co0JIr01aTh TIpaBUJIa MOBEJICHUS B TIPUPO/IE;

—Ppa3auvaTh Ha KUBBIX 00BEKTaX, TAOJIUIIAX OMACHBIC JJISI )KU3HU YETIOBEKA BHUJIBI
pacTeHui U )KUBOTHBIX;

—BECTH 3JI0POBBIN 00pa3 >KU3HU U MPOBOJAUTH OOPHOY ¢ BPEIHBIMHU ITPUBLIYKAMHU
CBOMX TOBAPUIIECH.

KuBoi opranusm

JTuunocmmuuwie pesyromamot 00yuenus

—®opMHUpPOBaHUE OTBETCTBEHHOTO OTHOIICHUS K O0YUCHHIO;

—bopMupoBaHUEe ITO3HABATEIBLHBIX HHTEPECOB W MOTHBOB, HAIPABICHHBIX Ha
M3YUYEHUE MPOrPaMM;

—pa3BUTHE HABBIKOB OO YUCHUS,;

—QopMHUpOBaHUE COIMATBLHBIX HOPM U HAaBBIKOB IMOBEJCHUS B Kjacce, IIKOJe,
0Ma | JIp.;

—@opMupoBanue # J0OpOKETATEIbHBIC OTHOIICHUS K MHEHHUIO JPYroro
YEJI0BEKa;

—@opMupoBaHUE KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  OOIIEHUU U
COTPYJHUYECTBE CO CBEPCTHUKAMH, YUYUTEISIMU, MOCTOPOHHUMHU JIIOJAbMHU B
npoiecce yueOHOM, 0OIEeCTBEHHON 1 IPYTrOM NesTeIbHOCTH;

—OCO3HaHUE LIEHHOCTH 3JJ0pPOBOr0 ¥ 0€301acHOro 00pasa KU3HU;

—OCO3HaHUE 3HAYCHUSI CEMbH B KU3HU YEJIOBEKA;



—YBa)KUTEIbHOE OTHOILIEHHUE K CTAPIIUM U MJIAAIINM TOBAPHILAM.
Memanpeomemmuwie pe3yiomamul 00yueHus

VYyamuecs T0JKHbBI YMETh:

—OpPraHu30BBIBaTh CBOIO YUEOHYIO JAESTEIbHOCTD;

—IUJTAHUPOBATh CBOIO JAEATENbHOCTD MO PYKOBOJACTBOM YUUTEIS;

—COCTaBJIATh IJ1aH paboThI;

—paboTaTh ¢ JOMOIHUTEIHHBIMU HCTOYHUKAMHU HH()OPMAIIHH;

—OCYILECTBIIATh MOUCK JOMOJHUTENbHOW HWHGOpMAlUM HAa OyMaXXHbIX U
ANIEKTPOHHBIX HOCUTEIISX;

—J1aBaTh ONPEEICHUS;

—paboTtaTh ¢ OMOJIOTMYECKUMHU O0BEKTAMU;

—Yy4acTBOBaTh B IPyNIOBOI paboTe (Majas rpymmna, Kjiacc);

—paboTath ¢ TeKCTOM naparpada u ero KOMIOHEHTaMU;

—COCTaBJISITh TJIaH OTBETA;

—COCTaBJISITh BOMIPOCHI K TEKCTY, pa30MBaTh €ro Ha OTACJIbHbIE CMBICIIOBBIE YaCTH,
JIeNaTh MOA3ar0JI0BKYU;

—Yy3HaBaTh U3y4aeMble 0ObEKThI Ha TaOJIMIIAX;

—OIIEHUBATh CBOW OTBET, CBOIO padOTy, a Takke padoTy OJTHOKIACCHUKOB;
Ilpeomemnmnule pezynomamasl 00yueHus

VYyamuecs TOJKHBI 3HATH:

—CYTh OCHOBHBIX MOHATHI U TEPMUHOB;

—OCHOBHBIE OPraHOUIbl KJIETKH, TKAaHU PACTEHHM M >KUBOTHBIX, OpraHbl U
CUCTEMBI OPTaHOB PACTCHHI U JKUBOTHBIX;

—CTpOCHHE YacTeil molOera, OCHOBHBIX OPraHOB M CHUCTEM OPraHOB >KHBOTHBIX,
yKa3bIBaTh UX 3HAYCHUE;

—BIIUAHUE (PAKTOPOB Cpeibl Ha )KUBBIC OPTaHU3MBI;

—XapakTep B3aUMOCBSI3eH MEXAYy JKMBBIMH OpraHM3MamMH B TNPUPOIHOM
COOOIIIECTBE;

—CTPYKTYpPY IPUPOHOTO COOOIIECTRA.

VYyamuecs 10JKHbBI yMETh:

—pacrno3HaBaTh U TII0Ka3blBaTh HAa TaOJUI[aX OCHOBHBIE OPIraHOMIBI KIIETKH,
pacTUTENbHBIE M JKUBOTHBIE TKAaHU, OCHOBHBIE OpraHbl M CHUCTEMbI OpPraHOB
pPacTeHUM U )KUBOTHBIX;

—HCCIIEI0BATh CTPOEHUE OCHOBHBIX OPIaHOB PACTEHUS;

—OMpPENENATh YEePThl Pa3IUYUsI B CTPOCHUH PACTUTEIbHON U )KMUBOTHOM KJIETOK;
—YyCTaHaBIMBATh B3aUMOCBS3b MKy CTPOCHHEM To0era 1 ero GyHKIHUIMH;
—MWCCIeI0BaTh CTPOCHUE YacTel mobera Ha HaTypaJbHBIX OOBEKTaX, OMPEICNATh
HUX Ha TaOINIAX;



—O00OCHOBBIBATh BAXXHOCTh B3aUMOCBSI3M BCEX OPraHOB U CUCTEM OpraHOB st
obOecrieyeHus eTOCTHOCTH OpraHu3Ma.

—OIMpeJeNsiTh U MOKa3blBaTh Ha TaOJHUIIE OpraHbl U CUCTEMbI, COCTaBIISIOIIUE
OpraHU3MbI PACTCHUH U )KUBOTHBIX;

—OOBACHSATH CYIIIHOCTh OCHOBHBIX MPOIIECCOB KU3HEIEITEIIBHOCTH OPraHU3MOB,;
—O00O0CHOBBIBATh B3aMMOCBS3b MPOIIECCOB KU3HEAEATCILHOCTU MEXTY COOOI;
—CpaBHUBATh MPOLIECCHI KU3HEAEATEIIBHOCTH PAa3IMYHBIX OPTaHU3MOB;
—HabmroaaTh 32 OMOJIOTUYECKUMU MPOIECCAMU, OMTUCHIBATh UX, J€JIaTh BBIBOJBL;
—HCCJIeA0BaTh CTPOCHUE OT/IEIIHbHBIX OPTaHOB OPraHU3MOB;

—uKCUpOBaTh CBOU HAOJIOICHUS B BUJIE€ PUCYHKOB, CXEM, TaOJIUII,

——CcoO0JI01aTh MpaBuia MOBEJEHUS B KaOUHETE OMOJIOTHUH.

MHoroo0pa3ue ’KMBbIX OPraHU3MOB

JIuunocmmuuie pezynromamaol 00yuenusn

—Pa3BuTHe u popMHUpOBaHUE UHTEPECA K U3YUCHHUIO MIPUPOJIBL;

—Pa3BUTHE UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

—BOCIIUTAaHUE  OEpPEKHOTO  OTHOIICHUA K  mOpupoae, (HopMUpPOBaHHE
AKOJIOTUYECKOTO CO3HAHUS;

—TpU3HAHKUE BBICOKON IIEHHOCTH JKU3HU, 3/I0POBbS CBOETO U JIPYTUX JIIOJICH;
—pa3BUTHE MOTHUBAIIMM K TMOJYYEHHUIO HOBBIX 3HAHWM, JalbHEHIIEMYy H3YYEHHUIO
€CTECTBEHHBIX HaAYK.

Memanpeomemnuwle pe3yiomamul 00yueHus

VYyamuecs T0JKHBI YMETh:

—J1aBaTh XapaKTEPUCTUKY METOIOB U3yUYEHHUs OMOJIOTHUECKIX 00bEKTOB;
—pa3pabaTeiBaTh IJJaH - KOHCHIEKT TEMbl, HCIOJIb3ys pa3Hble HCTOYHUKU
uH(dOpMaIny;

—TOTOBUTH YCTHBIE COOOIICHUS U TUCbMEHHBIE pedepaThl Ha OCHOBE 0000IICHUS
uHbopMaIy yueOHIKA U JOTIOTHUTEIbHBIX HCTOYHUKOB;

—BBITIOJTHATH JTA0OpaTOpHBIE PAOOTHI O] PYKOBOJCTBOM yUUTEJIS;

—CpaBHUBATh TPEJCTABUTENICH pa3HBIX TPYII pACTeHHWH, JeNnaTh BBHIBOJLI Ha
OCHOBE CpPaBHEHHUS;

—OILICHUBAaTh C 3CTETHUYECKONM TOYKH 3pPEHHS MPEJICTABUTENECH PaCTUTEIbHOIO
MUDA;

—HaXO0AUTh MHPOPMAIMIO O JKUBBIX OpPTaHW3Max B HAYYHO - TOIMMYJSPHOU
IuTEpaType, AHAIM3UPOBATh U OLICHUBATH €€;

—Ha0II01aTh ¥ ONUCHIBATh PA3TUYHBIX MPEACTABUTENCH KUBOTHOTO MHPA;
—HaXOJHUTh B PA3IMYHBIX HCTOYHUKAX HEOOXOIUMYIO HH(POPMAITHIO O )KHBOTHBIX;
—u30upaTeaIbHO OTHOCUTHCS K OMOjornueckod mH(opmaiuu, coaepkaiiencs B
CpeACTBaxX MacCOBOM MH(POpMAIIUY;



—CpaBHUBATh )KUBOTHBIX U3YYEHHBIX TAKCOHOMUYECKUX TPy MEXITY COOOM;
—BBISBIIATh MPU3HAKU CXOJCTBA M pa3lUuus B CTPOCHUM, OOpa3e >KU3HU W
MOBEJICHUH KUBOTHBIX;

—paboTaTh ¢ JOMOJHUTEILHBIMU UCTOYHUKAMU UH(OpMaILINK, UCTIOJIB30BATh TS
noucka nHdopmMauu Bo3MoxKHOCTH VHTEepHETA,

—000011aTh U 1eJ1aTh BBIBOBI [0 H3YYEHHOMY MaTepuaiy;

—TMPEACTABIATh U3YUEHHBIN MaTepua, UCIOIb3Yys BO3MOXKHOCTH KOMITBIOTEPHBIX
TE€XHOJIOTHUM.

IIpeomemmnuwie pe3yromamot 00yuenus

VYyamuecs TOJKHBI 3HATE:

—CTpPOEHHE U OCHOBHBIE MPOIIECCHI KUZHEACATEIILHOCTH OAKTEpHil U TprOOB;
—pa3HoobOpa3ue U pacrnpocTpaHeHue 6akTepuil U rpudoB;

—poJb 6akTepuii U TPUOOB B MIPUPOJIC U KU3HU YEITOBEKA;

—MeTOo 16l MPOGUTAKTUKA HHPEKITMOHHBIX 3a00JICBAaHU.

—OCHOBHBIC TIOHSTHSI, OTHOCSIIUECS K CTPOCHHUIO TPOKAPUOTHYECKOM |
AYKapUOTUYECKOMN KIETOK;

—OCHOBHBIC METOJIbl U3yUCHHUS PACTCHUM;

—OCHOBHBIE  TPYIIBl  pacTeHUH, OCOOEHHOCTHM WX  CTPOEHUA U
KHU3HENIEATETbHOCTH, MHOT000Opa3ue;

—O0COOEHHOCTH CTPOCHUS U KU3HENESITeIbHOCTH JINIIAHHUKOB;

—poJib pacTeHul B 6Mocdepe U KU3HU YEIOBEKa;

—TIPOUCXOKACHUE PACTEHUI U OCHOBHBIE ATAIbl PA3BUTHSI PACTUTEIHLHOTO MUPA.
—TIPU3HAKW OpraHU3Ma KaK [eJIOCTHON CUCTEMBI,

—OCHOBHBIE CBOMCTBA JKUBOTHBIX OPTaHU3MOB;

—CXOJICTBO Y Pa3IN4uMs MEXIY PACTUTEIBHBIM U )KUBOTHBIM OpraHU3MaMH;
—TIpU3HAKH, OCHOBHBIE CUCTEMATHYECKHE T'PYIIBI MPOCTEHIINX, UX 3HAYCHUE B
AKOJIOTUYECKUX CUCTEMAX;

—TIapa3UTHYECKUX MPOCTEHINNX, BBHI3bIBAEMbIC MMM 3a00JIEBaHMS y UEJOBEKa U
COOTBETCTBYIOIINE MEPHI MPOPUITAKTUKH.

—COBPEMEHHBIE MTPEACTABICHHS] O BOSHUKHOBEHHH MHOTOKJIETOYHBIX JKUBOTHBIX;
—O00IIyI0 XapaKTEePUCTUKY THMa KUIIedHOOIOCTHBIE,

—00mIyt0 XapakTepucTuKky Tuna [linockue uyepsu;

—O001IyI0 XapakTepucTUKy Trma Kpyrieie 4yepsu;

—o0mryro Xxapaktepuctuky Tuna Kompuateie uepsu;

—OO0IIyI0 XapaKTepUCTUKY THINA YJICHUCTOHOTHE;

—OOIIYI0 XapaKTepUCTUKY TUIA XOPAOBBIE;

—COBPCMCHHBIC IIPCACTABIICHNA O BOSBHUKHOBCHHNH XOPAOBLIX ) KUBOTHBIX;



—OCHOBHbBIE HaMpPaBJICHUS SBOJIOLMH XOPOBBIX;
—OO0I1YI0 XapaKTEepUCTUKY HasiKiacca PoIObI;

—OO0IIYI0 XapaKTePUCTUKY Kiacca 3eMHOBOJIHBIE;

—Oo011yI0 XapakTepUCTUKY Kiacca [IpecMbikatomniunecs;

—oOoO0IIyI0 XapaKTepUCTUKy kiacca [ITuirsr;

—OO0IIYI0 XapaKTEePUCTUKY Kiacca Milekonuraromue.

—IIPUMEHATD MOTYYEHHBIE 3HAHUS B IOBCEIHEBHON KU3HU.

VYyamuecs T0JKHbI YMETb:

—J1aBaTh OOIIYIO0 XapaKTEPUCTUKY OaKTepuil U rpulOoB;

—OOBACHATH CTPOEHUE IPUOOB U JTUIIANHUKOB,;

—TIIPUBOJUTH IPUMEPHI PACIPOCTPAHEHHOCTH TPUOOB U JTUIIATHUKOB;
—XapaKkTepu30BaTh PoJib PUOOB U JIMIIAKHUKOB B OMOLIEHO32aX;

—OTMpeIeNATh HECHhEeTOOHbIE UISITIOYHBIC TPUOBI,

—OOBACHATH POJIb OAKTEPH U TPUOOB B MPUPOJIE U KUZHU YEIOBEKA.

—J1aBaTh OOIIYIO0 XapaKTEPUCTUKY PaCTUTEIHLHOTO 11apCTBa;

—OO0BACHATH POJIb PACTeHUI B Onochepe;

—J1aBaTh XapaKTEPUCTUKY OCHOBHBIX IPYIIN PACTECHUM;

—OOBICHATh MPOUCXOXKICHUE PpACTEHUW W  OCHOBHBIE JTambl Pa3BUTHUA
PacCTUTENIBHOTO MUPA;

—XapaKTepU30BaTh PACIPOCTPAHEHUE PACTEHUN B PA3TMYHBIX KIMMATHUYECKHX
30HaxX 3eMIIH;

—TIPEJICTABIATH IBOJIIOIIMOHHBIN MTyTh Pa3BUTHUS KUBOTHOTO MHPA;
—KJIacCU(PUIUPOBATh JKMUBOTHBIE OOBEKTHI IO WX MNPUHAMIEKHOCTH K
CUCTEMATHYECKUM TpyIIaM;

—IPUMEHSATh JBOMHBIC HA3BAHMUS JKUBOTHBIX TIPU IOJTOTOBKE COOOIICHUH,
JOKJIaJ0B, IPE3EHTAIUN;

—OIPEeAEIATh CUCTEMATUYECKYI0 MPUHAJIC)KHOCTh KUBOTHBIX K TOW WJIM HHOMU
TaKCOHOMHUYECKOU TPYMIIE;

—Ha0IFOaTh 32 TIOBEACHUEM KUBOTHBIX B IIPUPO/IC;

—OOBSACHATh B3aMMOCBS3b CTPOSHUS W (YHKIMI OPraHOB M HMX CHCTEM, oOpa3a
KWU3HU U CPE/Ibl OOUTAHUS )KUBOTHBIX;

—TIIOHUMAaTh B3aUMOCBS3H, CJIOXHUBIIWECS B MOPUPOAEC, W HUX 3HAYCHUE IS
AKOJIOTHYECKUX CUCTEM;

—BBIJICTIATh JKUBOTHBIX, 3aHECEHHBIX B KpacHyr KHUTY, M CIIOCOOCTBOBATH
COXPAaHEHUIO WX YUCIICHHOCTH U MECT OOMTAHMS;



—OKa3blBaTh MEPBYIO MEAMIIMHCKYI0 TIOMOINb MPU YKycaX OMNACHBIX WIH
SITOBUTBIX )KUBOTHBIX;

—HCIO0JIL30BaTh MEPHI MPOPUIAKTUKY Mapa3uTapHbIX 3a00JIeBaHUN;

—OOBACHATh 3HAYCHUE 300JIOTMUYECKUX 3HAHWUU MJI1 COXpaHEHUs >KU3HM Ha
IJIaHETe, pa3BeACHUS PEIKUX U OXPAHIEMbIX )KUBOTHBIX, BBIBEJIEHUS HOBBIX MTOPO/T
KUBOTHBIX;

—HCIO0JIb30BaTh 3HAHUSI B TTOBCETHEBHOM KU3HH.

YesnoBek

Jluunocmmuuwie pesyiomamot 00yuenus

—®opMHUpPOBaHUE OTBETCTBEHHOTO OTHOIICHUS K YUYEHUIO, TPYIY;
—bhopMupoBaHue 1IeTOCTHOTO MUPOBO33PEHUS;

—dopMupoBaHUe OCO3HAHHOCTU U YBaXKHUTEIBHOTO OTHOIICHHS K KOJIJIEram,
JPYTUM JTIOJISIM;

—dbopMupoBaHNe KOMMYHUKATHBHON KOMIIETEHIIUU B OOIIEHUU C KOJIJIETaMU;
—bhopMupOBaHUE OCHOB PKOJIOTHUECKON KYIBTYPHI.

Memanpeomemnmnule pe3ynbmamul 00yueHus

VYuyaruecs: T0JKHBI YMETh:

—TUTAaHUPOBATH COOCTBEHHYIO YUEOHYIO JESATEIbHOCTh KaK CAaMOCTOATENIBHO, TaK U
0J] PYKOBOJICTBOM YUHUTEIIS;

—Yy4acTBOBAaTh B COBMECTHOM JeATEILHOCTH (paboTa B MaJIbIX TPYIINax);
—paboTaTh B COOTBETCTBUH C IMOCTABJICHHOM 3a/1aueid, IMJIaHOM;

—BBIJICTIATH TJIABHBIC U CYILIECTBEHHBIE MTPU3HAKHU TTOHATHUH;

—COCTaBJIATh ONTUCAHKUE OOBEKTOB;

—COCTaBJISITh MPOCTHIEC U CIIOKHBIC TJIaHBI TEKCTA;

—OCYIIECTBIIATH TTOUCK U OTOOP MH(POPMAITUU B TOTIOTHUTEIBHBIX HCTOUHUKAX;
—BBIABJISATh MPUYUHHO - CJIC/ICTBEHHBIE CBSI3H;

—paboTaTh CO BCEMHU KOMIIOHEHTAMHU TEKCTa;

—OILICHUBATh CBOIO PabOTy U AEATEIbHOCTh OJJHOKIIACCHUKOB.

Ilpeomemmnuwie pe3yrvmamot 00yuenus

Yuyammecs J0JKHbI 3HATH:

—OHONIOTUYECKUE U COLUANbHBIE (PaKTOPHI AHTPOTIOTEHE3A;

—OCHOBHBI€ 3Tarbl SBOJIOLNYU YEJIOBEKA;

—OCHOBHBIE YEPThI pac YeIOBEKa.

—BKJIaJT OTCYCCTBCHHBIX YUEHBIX B PA3BUTHE 3HAHUK 00 OpraHu3Me 4eI0BeKa;
—OCHOBHBIC TPU3HAKK OpraHU3Ma YeJI0BeKa.

—POJIb PETYASATOPHBIX CUCTEM;

—MEXaHHU3M JICHCTBHUS TOPMOHOB;

—4aCTH CKeJleTa YEeJIOBEKa;



—XHUMHUYECKUM COCTaB U CTPOCHHUE KOCTEH;
—OCHOBHBIE CKEJIETHBIE MBIIIIIIHI YETOBEKA;

—IpU3HAKU BHYTPEHHEW CpE/Ibl OPraHu3Ma;

—IpU3HAKU UMMYHUTETA;

—CYIIHOCTh MPUBUBOK U UX 3HAYCHUE;

—CYIIECTBEHHbIC MMPU3HAKUA TPAHCIIOPTA BEUIECTB B OPTaHU3ME.

—OpraHbl JIbIXaHUs, UX CTPOCHUE U QYHKIUU;

—TUTHEHUYECKHUE MEPhl U MEPhI MPOPUIAKTUKY JETOYHBIX 3a00JICBaHUN;
—OpraHbl MUIIEBAPUTEIBHON CUCTEMBI,

—TUTHCHUYECKUE MEpbl M Mepbl NPOGUIAKTUKA  HApyIIEHUS  PpalbOoThI
MUILEBAPUTEIBHON CUCTEMBI;

—OpraHbl MOYEBBIAEIUTEIbHON CUCTEMBI;

—Mephl MPOGUIAKTUKH 3a00JICBAaHUM MOUYEBBIICTUTEILHON CUCTEMBI,
—O0COOCHHOCTH TUIACTHYECKOTO M DJHEPreTHYeCKOro oOMeHa B OpraHu3Me
YeJI0BEKa;

—PpOJib BUTAMHUHOB;

—CTpOeHUE U PYHKIIMH KOXH;

—TUTHEHUYECKHE TPEOOBAHHUS MO YXOy 32 KOXKeH, HOTTSIMHU, BOJIOCAaMHU, 00YBBIO U
OJICHKIOM;

—CTpOeHUE U PYHKIIMH OPTaHOB MOJIOBOW CUCTEMBI YEJIOBEKA;

—OCHOBHBIE 3TaIbl BHYTPUYTPOOHOT'O M BO3PACTHOTO PAa3BUTHS YEIIOBEKA;
—O0COOEHHOCTH BBICIICH HEPBHOM JICATEIILHOCTH YEJIOBEKA;

—3Ha4YeHHEe CHa, ero (a3kbl;

—IpUEMBI pallMOHAIBHON OpraHu3aluy Tpyaa U OTAbIXa;

—OTpHUIATEIIbHOE BIUSHUE BPEIHBIX TPUBBIYEK.

VYyamuecs 101KHBI YMETh:

—Yy3HaBaTh OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETOK, TKAHEW Ha TaOIHIaX U
MHKPOIIpEnaparax;

—YCTaHABIWBAaTh W OOBACHATH B3aUMOCBSI3b MEXIY CTPOCHHEM U (YHKIHSIMU
KJIETOK TKaHEW, OPraHOB U UX CUCTEM.

—BBIABJISITh CYIIECTBEHHBIC MPHU3HAKN CTPOCHUS W (PYHKIIMOHUPOBAHHS OPTraHOB
YYyBCTB;

—co001aTh MePhI MPOGUIAKTUKHI 3a007€BaHUM OPraHOB YYBCTB;
—Ppacrno3HaBaTh YaCTH CKEJIETa Ha HATJIAIHBIX OCOOUAX;

—HaXOJIUTh HAa HATJISIAHBIX TOCOOUSIX OCHOBHbBIE MBIIIIIBI;



—OKa3bIBaTh NEPBYIO I0BpaueOHYIO MOMOIIH MIPU NIEpeioMax;

—CpaBHUBATh MEXy co00H cTpoeHne U (PYHKIIUU KIETOK KPOBH;

—OOBACHATH MEXaHU3MbI CBEPTHIBAHUSI U TIEPEIMBAHUS KPOBHU;

—Ppa3auvaTh U OMUCHIBATH OPTaHbl KPOBEHOCHOM U TMM(ATUUECKON CUCTEM;
—U3MEPSITh MYJIbC U KPOBSIHOE JIaBJICHHUE;

—OKa3bIBaTh NEPBYIO IOBPAUEOHYIO MOMOIIb MPU KPOBOTCUCHHUSIX;

—BBISBIIATh CYIICCTBEHHbIC TPU3HAKU JIBIXATEJIbHOM CHUCTEMbI, IPOIIECCHI
IBbIXaHUS U ra3000MeHa;

—OKa3blBaTh MEPBYIO JIOBpAuyeOHYIO TOMOIIL IPU CHACEHUM YTOMAIOIIETO H
OTPAaBJICHUU yTapHBbIM Ta30oM;

—XapaKTepu30BaTh TMHUIIEBAPEHUE B pa3HBIX OTJeNax MHUIIEBAPUTEIBHON
CHUCTEMBI;

—OOBACHATh MEXaHU3M TEPMOPETYIISAINH;

—BBISBIIATH CYIECTBEHHBIC IPU3HAKKW 0OMEHA BEIIECTB U MPEBPAIEHUS YHEPTUH;
—OKa3bIBaTh MEPBYIO TTOMOIIb MPHU MOBPEKIACHUAX KOXKH, TETUIOBBIX U COTHEYHBIX
yaapax;

—BBIJICNIATH CYIIECTBEHHBIE TPU3HAKU IICUXUKHU YEIIOBEKA;

—XapaKTEPU30BaATh TUIIBI HEPBHOM CUCTEMBI;

—Cco0JII01aTh HOPMBI TMYHON TUTUEHBI U TPO(PHIIAKTHKY 3a00J1€BaHUI;
—OKa3bIBaTh NEPBYIO JOBPAYEOHYIO TOMOIIIb.

O61mme 3aKOHOMEPHOCTH

JTuunocmuwie pezynomamot 00yuenus

—@OopMUPOBAaHUE  YYyBCTBA  POCCHUUMCKOM  TPaXJaHCKOM  HMJACHTHYHOCTH:
naTpuoTU3Ma, JI00BHM M yBakeHUs: K OTedecTBy, UyBCTBa TOPAOCTH 32 CBOIO
Ponuny;

—OCO3HaHUE YYalllUMUCS OTBETCTBEHHOCTH U 10Jra nepea PoauHoi;
—OTBETCTBEHHOE OTHOIIIEHHE K OOYyYEeHHIO, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO;

—QopMupoBaHUE MOTHBAIMU K OOYYEHUIO M TIO3HAHUIO, OCO3HAHHOMY BBIOODY
Oynymeit mpodeccuu;

—CIOCOOHOCTh YYAIIUXCSl CTPOUTH JAAIBHEHUINYI0 HHIUBUAYATHHYIO TPACKTOPHUIO
oOpa3zoBaHus Ha 0aze opueHTanuu B Mupe mnpodeccuii U mpodeccruoHaTbHBIX
MPEANOYTEHNM;

—dopMupoBaHue LETTOCTHOTO MHUPOBO33pEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;
——CoOJII0/ICHUEe W MporaraHja ydalluMUCS TpaBUil MOBEICHUS B NPUPOJE, HUX
y4acTHE B MPUPOJIOOXPAHHON JI€SITEIILHOCTH;

—YMEHUE PeaN30BbIBATH TEOPETUUECKUE MO3HAHUS HA MPAKTHKE;



—OCO3HaHUE 3HAYCHUsI 00pa30BaHUS JJisI MMOBCEIHEBHOW »U3HU W OCO3HAHHBIN
BBIOOp Npoheccun yqaluMucs;

—CIOCOOHOCTh y4YalllUXCsl TMPOBOJAUTH pabOTy HaJ OIMOKaMH JJisi BHECEHUs
KOPPEKTHUB B yCBaWBaE€Mbl€ 3HAHUS;

—TpU3HAHKE YYAIIUMHCS TpaBa KaXJA0ro 4YelloBeka Ha COOCTBEHHOE
apryMEHTHPOBAHHOE MHCHUE;

—TOTOBHOCTD YYAIIUXCS K CAMOCTOSITEIBHBIM ITOCTYITKAM U aKTHBHBIM JICUCTBUSAM
Ha TIPUPOIO0XPAHUTEIIHHOM ITOTIPHIIIE;

—YyMEHHE apTyMEHTHPOBAHHO U 00OOCHOBAHHO OTCTAWBATh CBOIO TOUKY 3PCHUS;
—KPHUTHYHOE OTHOIICHUE K CBOUM IOCTYIIKaM, OCO3HAaHHE OTBETCTBCHHOCTH 3a UX
PE3YJIBTATHI;

—OCO3HAHHOE, YBAXHUTEIbHOE M JOOPOXKENIaTeIbHOE OTHOIIEHHE K JPYyroMy
YeJIOBEKY, €r0 MHCHHIO, MUPOBO33PCHHIO, KYJIBTYPE;

—O0CO3HaHWE BaXXHOCTH (POPMHUPOBAHHUS DKOJOTHYECKOW KYyJIbTYpbl Ha OCHOBE
NpHU3HAHUSA IICHHOCTH JKM3HM BO BCEeX €€ TMPOSIBICHHSIX W HEOOXOIUMOCTH
OTBETCTBECHHOT'0, OEPEKHOTO OTHOIICHUS K OKPYIKaloIIeh cpejie;

—YyMEHHUE CIylaTh MU CIBIIATh JPYyroe MHEHUE, BECTH AMCKYCCHIO, yYMEHHE
ornepupoBaTh (hakTaMu, Kak JJIs JTOKa3aTelbCTBAa, TaK W JJIs OIPOBEPKEHUS
CYIIECTBYIOIIETO0 MHEHHUS.

Memanpeomemnuwle pe3yiomamul 00yueHus

VYyamuecs T0JKHBI YMETh:

—COCTaBJISITh CXEMbI U TAOJIMIIBI JJISI HHTET ALK MTOJTYyYEeHHBIX 3HAHU;
—000011aTh ¥ Ie7IaTh BEIBOBI IO H3YYEHHOMY MaTepuaiy;

—COCTaBJIATh KOHCIEKT Taparpada ydeOHHMKa 10 W/WIM TIOCNIe H3y4YeHUS
MaTepuasa Ha ypOKe;

—pa3pabaTeiBaTh IJIaH - KOHCIEKT TEMbI, HWCIOJIb3ysl pa3Hble HCTOYHUKU
uHbopMaImy;

—paboTaTh C JOMOJHUTEILHBIMH UCTOYHHKAMU WH(GOPMAIIMN U UCIIOJIb30BaTh UX
JUTS TIOWCKAa HEOOXOAMMOT0 MaTepuarna;

—TOTOBHUTH YCTHBIC COOOIICHHS U MUChbMEHHBIE pedepaThl Ha OCHOBE 000O0IICHMS
MaTtepuaia yaeOHUKA U TOTIOJIHUTEILHOU JIUTEPaTypHI;

—TI0JTK30BaThCS MIOMCKOBBIMU ccTeMamu MHTEepHeTa.

—TIPEJICTaBIATh U3yUYCHHBIN MaTepra, UCIOJIb3ysI BO3MOKHOCTH KOMITHIOTEPHBIX
TEXHOJIOTHU;

—OOBACHATh PUCYHKH U CXEMBbI, IPEJICTABIICHHBIE B YUEOHUKE;



—CaMOCTOSITENIBHO COCTAaBIIATh CXEMBI ITPOLECCOB, NMPOTEKAIOMUX B KIETKE, U
«MPUBS3BIBATHY» OTJIEIbHBIC UX ATAMBI K PA3JIMUHBIM KIIETOYHBIM CTPYKTYpaMm;
—WUTIOCTPUPOBATH OTBET MPOCTEHIITUMU CXEMaMH M PUCYHKAMU;

—paboTratb € MHUKPOCKOIIOM U TOTOBUTH npocTeiime mpenaparbl IS
MUKPOCKOITMYECKOTO UCCIIEI0BAHNUS;

—J1aBaTh XapaKTEPUCTHUKY TE€HETUYECKUX METOJOB H3y4YeHHUs OHOJIOTMYECKHX
00BEKTOB;

Ilpeomemmnuwie pe3yromamot 00yuyenus

Yyamuecs DOJKHBI 3HATE:

—MaKpOd3JIEMEHThI, MUKPO3JIEMEHTHI, UX BKJIaJ B 00pa3oBaHUE HEOPTraHUYECKUX U
OpraHUYeCKUX MOJIEKYJ KUBOT'O BEIlIECTBA;

—XHUMUYECKHUE CBOMCTBA U OMOJIOTMYECKYIO POJIb BOJIbI;

—pOJib KATUOHOB U aHHOHOB B 00€CTIEUEHUH MPOLIECCOB KU3HEAESTEIbHOCTH;
—YPOBHH CTPYKTYPHOU OpraHU3aliK OETKOBBIX MOJIEKYII;

—TMPUHITUTIBI CTPYKTYPHOU OpTraHu3aii U (YYHKIIUU yTIIEBOJIOB;

—TPUHITUIIBI CTPYKTYPHOU OpraHu3anuu U GyHKIINH )KUPOB;

—CTpyKTypy HykienHoBbIx kuciaot (JAHK u PHK);

—OIUChIBaTh OOMEH BEIIECTB U MPEBpAIEHUE YHEPTUHU B KIIETKE;

—TIPUBOJUTH OJIPOOHYIO CXEMY Mpollecca OMOoCUHTE3a OENKOB;

—OIpENENCHNUs.  TOHATUH:  «IPOKAPUOTBD),  «IYKAPUOTHD),« XPOMOCOMBI»,
«KapUOTHUI», KMHTO3»;

—CTpPOEHHE MPOKAPHUOTHYECKOMN KIIETKHU;

—CTpOSHHE MPOKAPHOT (OAKTEPUH U CHHE3EIIEHBIC BOJOPOCIH (IIMaHOOAKTEPHH));
—CTPOEHUE 3YKAPUOTUUECKOMN KIIETKHU;

—MHOTr000pa3ue IyKapuor;

—O0COOCHHOCTHU CTPOCHUS PACTUTEIHHON U KUBOTHOU KIIETOK;

—TJIABHBIC YaCTH KJICTKU;

—OPra”HoOWIbl [IUTOIIA3MbI, BKIIOUCHHUS;

—CTaJ i MUTOTUYECKOTO IMKJIa U COOBITHSI, TPOUCXOIAIINE B KIETKE HA KaXKIOU
U3 HUX;

—TII0JIO’KEHUS KJIETOYHOW TEOPUH CTPOECHUS OPTaHU3MOB;

—OHOJIOTUIECKUH CMBICIT MUTO33;

—MHOroobpasue QGopm 0ecrmonoro pasMHOXKEHUS W TPYIIbl OPraHU3MOB, IS
KOTOPBIX OHU XapaKTEPHBI;

—CYIIHOCTb MOJIOBOTO PA3MHOKEHUS U €r0 OMOJIOTHYECKOE 3HAUCHHUE;

—TIpOoLEecC raMeTOreHe3a;

—Mei03 1 ero OMOJIOrH4ecKoe 3HAUCHHE;



—CYIIHOCTb OILIOJOTBOPEHUS;
—ONPEAECICHUE TOHATHSI «OHTOTEHE3Y;

—TIEepUOAN3ALNI0 UHANBUIYAIBHOTO Pa3BUTHS,

—)Tanbl SMOPUOHATILHOTO Pa3BUTHUA (IpOOJICHUE, TaCTPYIISIUs, OPraHOTeHE3);
—GOopMBl  TOCTIMOPHOHAIBHOTO  MEPUOJIa PAa3BUTHUSI: HENPSIMOE  pPa3BUTHE,
Pa3BUTHE MOJIHBIM U HEMOJIHBIM MPEBPAIIECHUEM;

—TIIpsIMOE PA3BUTHE;

—oOuorenernueckuit 3akoH J. ['ekkens u @. Mromepa;

—OMpPeAEICHUS] OCHOBHBIX T€HETUUECKUX TOHSATH;

—CYIIIHOCTh TUOPHUAO0JIOTMYECKOT0 METO/1a U3yUCHHUs HACIIEACTBEHHOCTH;
—3aKOHbl MeHaens;

—3aKoH Moprasa.

—BU/JIbl U3BMEHYUBOCTH U PA3NINYUs MKy HUMH,

—METO/IbI CEJICKIIUH;

—CMBICJI U 3HAYCHUE SIBJICHUS T€TEPO3MCA U TOJUIUIONINY;

—YyYpOBHU  OpraHu3alMd  WBOM  MaTepud W  HAy4YHbIE  JIMCUUIUIMHBI,
3aHUMAIOIIMECS U3YYEHHUEM MTPOIECCOB KUBHECSITEIbHOCTH Ha KaX/JI0OM U3 HUX;
—XHUMHUYECKHUMN COCTAB )KUBBIX OPraHU3MOB;

—pOJIb XUMUYECKUX IJIEMEHTOB B 00Pa30BaHUU OPraHUYECKUX MOJIEKYT;
—CBOMCTBA KUBBIX CUCTEM U OTIMYHUE UX MPOSBICHHUN OT CXOAHBIX IMPOIECCOB,
IPOUCXOISALINX B HEKUBOU MPUPOJE;

—I1apCTBa KUBOW MPUPOJIbI, CHCTEMATUKY U MPEICTABUTENEH pa3HbIX TAKCOHOB;
—TpPEICTABICHUSI €CTECTBOMCIBITATENEH JOJAPBUHOBCKOW 3MOXH O CYIIHOCTH
YKUBOM MPUPOBI;

—aB3rsabl K. JInHHEs Ha cUCTEMY )KMBOTO MUPA;

—OCHOBHBIE MOJIOKEHUS ABOIIOLMOHHON Teopun K. b. Jlamapka, e€ mo3uTUBHBIE
Y OIUOOYHBIE YEPTHI;

—yuenue Y. JlapBuHa 00 UICKYyCCTBEHHOM OTOOpE;

—ydenue Y. JlapBuHa 0 €CTECTBEHHOM 0TOOPE;

—TUIbI MOKPOBUTEIHLCTBEHHOM OKPACKH M X 3HAYEHUE ISl BEDKUBAHUS;
—OOBICHATH OTHOCUTEIIBHBIN XapaKkTep MPHUCTIOCOOICHUN;

—O0COOCHHOCTH MTPUCTIOCOOUTEIHHOTO ITOBEICHNUS,

—3HA4YeHHE 3a00ThI O IOTOMCTBE JIJIS1 BEDKUBAHUS;

—OTMpeIeTICHUS TOHITUN «BU» U IOMMYJISLIHIY;

—CYIIHOCTh FT€HETUYECKUX MTPOLECCOB B MOMYJIALUAX;

—hopMbI BUI000pa30BaHUS,

—TJIaBHbIEC HAIIPABIICHUS SBOJIOIUU: OMOJIOTHYECKUM MTPOrpecc U OMOIOrMYEeCKU
perpecc;



—OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLMH: JIUBEPreHIMI0, KOHBEPrE€HUUIO U
napauIeInu3M;

—pe3yabTaThl HBOJIOLUY;

—rTeopurio akagemuka A. M. OnaprHa 0 IpOUCXO0KAECHUHN KU3HU Ha 3EMIIE.
VYyamuecs 10IKHbI yMETh:

—OOBACHATh NPUHIUI I€UCTBUS (EPMEHTOB;

—XapakTepu30BaTh PYHKIIMHN OEIKOB;

—OTMeYaTh YHEPreTUUECKYIO POJb YIJIEBOAOB U ITACTUYECKYIO (DYHKIIHUIO )KUPOB;
—XapaKkTepu30BaTh METa00JIU3M MPOKAPHUOT;

—OIUChIBAaTh TEHETUUECKU I anmnapar 0akTepuid;

—OIUCHIBATh MPOLIECCH CIOPOOOPa30BaHMS U Pa3MHOKEHHUS POKAPHOT;
—OOBICHATH MECTO U POJIb IPOKAPHUOT B OMOIIEHO3aX;

—XapakTepu30BaTh (PYHKIUU OPraHOUAOB LUTOIUIA3Mbl, 3HAUEHHE BKIIOYEHHUI B
KU3ZHENEATETbHOCTH KIIETKU;

—OIUCHIBATh CTPOEHUE U (YHKIHUUA XPOMOCOM;

—XapaKkTepu30BaTh OMOJIOTHUYECKOE 3HAaUeHHE OECIOI0r0 pa3MHOKEHUS;
—OO0BACHATH IIPOLIECC MeH03a, MPUBOAAIINNA K 00pa30BaHUIO IalION IHBIX FaMET;
—OINMCHIBaTh IPOLECCHl, MNPOTEKAIOIIMEe NpU JpOOJIEHUM, TacTpyJsiLlUd U
OpraHOT€eHe3e;

—XapaKTepu30BaTh POPMBI TOCTIMOPUOHAIBHOTO Pa3BUTHS;

—pa3iauyaTh COOBITHSI, CONPOBOXKAAIOLIME PAa3BUTUE OpraHU3Ma IpPU IOJHOM U
HETOJIHOM IPEBpaIlCHNH;

—OOBACHATH OMOJIOTHYCCKHUI CMBICI Pa3BUTHS C METaMOP(030M;
—XapaKTepu30BaTh JTallbl OHTOI€HE3a MpU MPSMOM IOCTIMOPHOHATHHOM
pa3BUTHUY;

—MWCII0JIb30BaTh IPU PEILICHUH 33J]a4 FeHETUYECKYI0 CUMBOJIMKY;

—COCTaBJISATh TEHOTHIIBI OPraHU3MOB U 3alIMCBIBATH UX FAMETHI;

—CTPOUTH CXEMbI CKPELIMBAHUS IIPU HE3aBUCUMOM U CLEIIJIEHHOM HacJIeI0BaHUH,
HACJIEI0BAHNUH, CLEIIJIEHHOM C I10JIOM;

—CYIIHOCTh T€HETUYECKOr O ONPEEICHUS N10JIa y PACTEHUI U )KUBOTHBIX;
—XapakTepU30BaTb TE€HOTUII KaK CHUCTEMY B3aUMOJACHCTBYIOUIMX TI'€HOB
OpraHu3Ma;

—COCTaBJIATh IPOCTEUIINE POJOCIOBHBIE U pEIIAaTh TEHETUYECKHUE 3a1a4H;
—pacrno3HaBaTh MyTAIlIHOHHYIO 1 KOMOMHATUBHYIO U3MEHUYHUBOCTH;

—O0OBACHATh MEXaHU3Mbl NEpeJaud MPU3HAKOB M CBOMCTB U3 TOKOJCHHUA B
MTOKOJICHHE U BOBHUKHOBEHHUE OTJINYUI OT POAUTEIBCKUX (POPM Y MOTOMKOB;
—J1aBaTh OIPEAENICHUsT YPOBHEM OpraHu3aluyd >KUBOTO U XapaKTepHU30BaTh
IIPOLIECCHI )KU3HEAEATENBHOCTH HA KaJKJIOM U3 HUX;



—XapaKTepPU30BaTh CBOMCTBA )KUBBIX CUCTEM;

—OOBACHATh, KaK MPOSIBISIOTCS CBONCTBA JKMBOTO Ha KaXJIOM W3 YpOBHEU
OpraHu3aIuu;

—MPUBOAUTE KPATKYIO XapaKTEPUCTUKY MCKYCCTBEHHON U €CTECTBEHHOW CUCTEM
KJIacCU(UKAIUU KUBBIX OPTaHU3MOB;

—OOBACHSATH, TOYEMY OPTaHU3MbI OTHOCST K Pa3HbIM CUCTEMAaTUYECKUM TPYyIIaM;
—OILICHUBATh 3HauyeHue 3BOMOIMOHHON Teopun K. b. Jlamapka nmns pa3BuTus
Onojoruu,

—XapaKTepU30BaTh MPEANOCHUIKM BO3HUKHOBEHHS DBOJIIOIMOHHON Teopuu Y.
JapBuHa;

—/1aBaTh OMPEACIICHUS MOHATUN «BUI» U «IIOMYJISIITUS;

—XapaKTepU30BaTh MPUUYNHBI OOPHLOBI 32 CYIIECTBOBAHMUE;

—OMNpeaensiTh  3HA4eHWE  BHYTPUBHUJIOBOM,  MEXBHUIOBOM  OOppOBI  3a
CYILIIECTBOBaHUE U OOpHOBI ¢ A0MOTHUECKUMU (DaKTOpaMU CPEJIbl;

—1aBaTh OIICHKY €CTECTBEHHOTO OTOOpa Kak pesyjbratra OoprOBI 3a
CYyILIECTBOBAHHE.

—TPUBOIUTH IPUMEPHI PUCTIOCOOUTEIIHHOTO CTPOCHHUS Tena,
NOKPOBUTEIBCTBEHHON OKPACKH MOKPOBOB U MOBEJICHUS KUBBIX OPraHU3MOB;
—OODBICHATh TMPUYMHBI Ppa3/eNieHUs BHUAOB, 3aHMMAOIIUX OOIIMPHBIN apeal
oOuTaHus, HA TIOMYJISIUY;

—XapaKTepU30BaTh Ipo1ECC HKOJIOTHYECKOTO U reorpauyecKoro
BUI000pa30BaHUs;

—OIIEHUBAaTh CKOPOCTh BHIO00pa30BaHMsI B PA3IUYHBIX CHCTEMAaTUYECKUX
KaTEropusiX )KMBOTHBIX, PACTEHU 1 MUKPOOPTaHU3MOB;

—XapaKTepu30BaTh MyTH JAOCTHKEHUS OMOIIOTMYECKOro Imporpecca: apoMopdos,
UAMO0AANITAIIMIO U OOIIYIO JIETeHePallnIo;

—PUBOAUTH IPUMEPHI TOMOJIOTUYHBIX U aHAJTOTUYHBIX OPTaHOB;
—XapaKkTepu30BaTh XWMHUUYECKHH, TPEeAOUONTOTHIECKUN, OUONOTHUYECKUN U
COLMAJIBHBIN ATAIIbl PA3BUTHS KUBOU MaTEpUH.

COIAEPKXAHUE YYEBHOI'O IPEIMETA

buoJiorus. Beenenue B 0Mos1oruro. S Kiace

Pazoen 1. /Kueoit opzanuszm: cmpoenue u uzyueHue

MHoroo0pa3ue XKHUBBIX OpraHu3MoB. OCHOBHBIE CBOWCTBA >KUBBIX OPraHU3MOB:
KJIETOYHOE CTPOCHHE, CXOJIHbI XMMHUYECKUN cOCTaB, OOMEH BEIIECTB U HHEPIUH,
MWTAaHHUE, JIbIXaHWE, BBIICJIICHHE, POCT U Pa3BUTHUE, Pa3APAKUMOCTh, JIBHXKCHUE,
pa3MHOXKeHHue. brojaorus — Hayka O KUBBIX OpraHU3Max.

MeTtonpl M3yYeHHS TPUPOABI: HAOIIOACHHUE, SKCIEPUMEHT (OMBIT), U3MEpPECHUE.
OOGopynoBaHue [JIsi Hay4YHbBIX HCCIEJOBaHUI (JabopatopHoe 0OOpYIOBaHUE,



yYBEIUYUTEIbHbIE NPUOOPHI, HU3MEPUTEIbHbIE MPHUOOPHI). YBEIUUUTEIbHbBIC
npuOOpPBI: pydHas JIyna, CBETOBOM MHUKpOcKoIl. KieTka — anemMeHTapHas eIMHHLA
xuBoro. be3bsanepHbie u saepHbie kiaeTkd. CTpoeHue u  (PyHKIUU sApa,
LIATOILIa3MbI U €€ OPraHOMJ0B. XpOMOCOMBI, UX 3HauYeHue. Pa3znuuus B CTpOeHUU
pacTUTENbHOM M >KUBOTHOM KieTOK. CojepkaHhe XUMHUYECKHX JJIEMEHTOB B
KJIeTke. Bona, qpyrue HeopraHn4eCcKue BENIECTBA, UX POJIb B KU3HEAECATEIbHOCTH
kJieTok. OpraHnyecKkue BEIIECTBA U MX POJIb B KIETKE. BeliectBa u sBIEHUS B
OKpY’KaroleM MHUpe. Bennkne ecTeCTBOMCIIBITATENH.

JlabopamopHule u npakmuueckue pabomol

3HaKOMCTBO ¢ 00OPYIOBAHUEM JIJISl HAYYHBIX UCCIIET0OBAHMIA.

[IpoBenenue HaOIIOACHUMN, OTIBITOB U U3MEPEHUN C 1IEJIbI0 KOHKPETU3AIUN 3HAHUM
0 METOJIaX U3YUYEHUs IPUPOJIBI.

YCTpOUCTBO PYYHOU JIYIIbI, CBETOBOI'O MUKPOCKOIIA.

CrpoeHnue KJIeTOK (Ha TOTOBBIX MUKpOIIpErnaparax).

CrpoeHue KIETOK KOXKHUIIBI YEITYH JTyKa.

Ornpenenenue coctaBa CEMSH MILIEHULIBL.

Onpenenenue GU3NIECKUX CBOMCTB OEIKOB, )KUPOB, YTIEBOIOB.

Pazoen 2. Muozooopaszue »Hcuevlx opeanu3mos

Pa3ButHe xu3HM Ha 3emile: KU3Hb B JPEBHEM OKEaHE; Jieca KAMEHHOYTOJIbHOTO
NEpPUO/A; PACUBET JPEBHUX MPECMBIKAIOMIMXCS; NTULBI W 3BEPH MPOLIIOTO.
PazHooOpasue xuBbix opranusmoB. Kiaccudukanusa opranuzmos. Buj. Lapctsa
*)uBoM nipupoabl: bakrepun, I'puodsl, Pactenus, JKuBotHsle.

CymiecTBeHHbIE ~ MPU3HAKK  TPEICTAaBUTEIEH  OCHOBHBIX  LAPCTB,  HUX
XapaKTepUCTHKa, CTPOCHUE, OCOOCHHOCTH KU3HENEATeIbHOCTH, MECTa OOUTaHUS,
UX pOJIb B IPUPOJIE€ U KU3HU yeroBeka. OXpaHa >KMBOUM IPHUPOIBI.

Pazoen 3. Cpeda odumanusn Hcuevlx op2aHu3Mos

HazemHo - Bo3nmymiHasi, BOAHAash W TOYBEHHAs Cpelbl OOWUTAaHUS OPTraHU3MOB.
[TprcniocOOIEHHOCTh OPTraHW3MOB K cpene ooOutanus. PacTeHuss W >KUBOTHBIC
pa3HbIX MaTepukoB. [IpupoanHbie 30HBI 3eMIIM: TyHOpa, Taira, CMEUIaHHbIE U
IIMPOKOJIUCTBEHHBIE Jieca, TPABSIHHUCTbIE PABHUHBI CTENM M CABaHHBI, MYCTHIHHU,
BIQXHBIE Tpomuueckue Jeca. JKuzHb B Mopsax U okeaHax. CooOmiectBa
MOBEPXHOCTH M TOJIIU BOJBI, JIOHHOE COOOIECTBO, COOOIIECTBO KOPAJIOBOTO
puda, rIrydoKOBOIHOE COOOIIECTBO.

JlabopamopHule u npaxmuueckue pabomul

Omnpenenenue (y3HaBaHue) HauboJiee pacnpoCTPaHEHHBIX PACTEHUHN U AKUBOTHBIX C
MCIIOJIb30BaHUEM PA3TMYHBIX UCTOUYHUKOB MHpopmanuu (pororpaduii, aTiiacos -
onpenenurTene, yyden, repoapues u ap.).



HccnenoBanne 0COOEHHOCTEW CTPOEHHUS PACTEHUHA M KUBOTHBIX, CBA3aHHBIX CO
cpenoil oOuTaHus.

3HaKOMCTBO C 3KOJOTUUYECKUMHU MPOOIEeMaMH MECTHOCTH M JOCTYMHBIMU MYyTSIMU
WX PEUICHUS.

Pazoen 4. Uenoeek na 3emne

HayuHble npencTaBieHus: O MPOUCXOKICHUN YETOBEKA.

UYenoBek ymensblil. YenoBek mpsaMoxoasiuil. YemoBek pa3yMHbIN (HeaHIepTaell,
KpOMaHbOHEI], COBPEMEHHBIM 4eJIOBEeK). VI3MeHeHuss B MpuUpOje, BHI3BAaHHBIC
NEATeNbHOCThIO uesioBeka. KucioTHble J0XKAW, O30HOBAasl [bIpa, MapHUKOBBIN
s ek, paguoakTUBHBIE OTXO/bI. bruonornyeckoe pasHooOpasue, ero oOeJHEeHNE
u nytd coxpaHeHus. OmycTbIHUBaHWE W €ro MpPUYUHBI, Ooprda C
OMyCTHIHUBaHUEM. BaxHelnine SKOJOTMYeCKUe MPOOJIEMBbI:  COXpPaHEHHE
OMOJIOTMYECKOTO  pa3HOooOpa3us, ©Oopbba ¢  YHUUTOKEHUEM  JIECOB W
ONyCTHIHMBAHWEM, 3alllUTa IUJIAHETHl OT BCEX BHUJIOB 3arpsA3HEHUN. 3710pPOBbE
YyeJjoBeKa M 0O€30MacHOCTh KM3HH. B3auMOCBS3b 3/1I0pOBhS M 00pasza IKU3HHU.
Bpenubie mpuBbluky u ux npodunaktuka. Cpena oOuranusi denmoBeka. IIpasuia
MOBEJICHUSI YEJIOBEKAa B OMACHBIX CUTYyallMsIX MPUPOJHOTO TMPOUCXOKICHUS.
[TpocTeiinue criocoObl OKa3zaHus IEPBOI TTOMOIIIH.

Ilemoncmpayus

S noBUTHIE pACTEHUS U ONIACHBIE KUBOTHBIE CBOE MECTHOCTH.

JlabopamopHnule u npakmuueckue pabomol

N3mepenue cBOero pocta U Macchl TeJa.

OBnasieHre MPOCTEUIITUMHU CIIOCO0aMU OKa3aHUs MePBON JOBpaYeOHOM ITOMOIITH.
buosiorus. ’Kupoii opranusm. 6 kiace

Pa3zoen 1. Cmpoenue u ceoiicmea Hcugvlx Op2aHu3mMos

Tema 1.1. OCHOBHBIE CBOMCTBA XMBBIX OPTAHU3MOB

MmuorooOpa3ue XuBbIX OpraHu3mMoB. OCHOBHBIE CBOWCTBA >KMBBIX OPTraHU3MOB:
KJIETOYHOE CTPOCHHE, CXOJIHbI XMMHUYECKUN cOCTaB, OOMEH BEILIECTB U SHEPIUH,
[IUTAHUE, JbIXAHUE, BBIICIICHUE, POCT M Pa3BUTHUE, PA3APAKUMOCTb, JBUKECHUE,
Pa3MHOXEHHUE.

Tema 1.2. XUMHWYECKUN COCTAB KJIETOK

Conep:xaHue XUMMHUYECKUX JJIEMEHTOB B KJieTKe. Boja, npyrue HeopraHuyeckue
BEILIECTBA, MX POJIb B >KU3HEIEITEIHLHOCTH KJIETOK. OpraHMyeckue BEUIeCTBa:
O€JIKH, JKUPBI, YTIACBOIbI, HYKJICHHOBBIC KHCIOTHI, UX POJIb B KIETKE.
JlabopamopHule u npakmuueckue pabomol

Ornpenenenue cocTaBa CEMSH MILIEHULIBL.

Tema 1.3. CTPOEHUE PACTHUTEJIbHOM M JXHMBOTHOM KIJIETOK.
KIIETKA— )KXUBAS CUCTEMA



Kierka — »sneMeHTapHas eauHuLa XUBOro. be3psnepHble U SAAEPHBIE KIETKU.
Crpoenre M (QyHKUUU sapa, LUTOIJIA3Mbl U €€ OpPraHOMIOB. XPOMOCOMBI, HX
3HayeHue. Pa3nuuus B CTPOCHUN paCTUTEIBHON U )KUBOTHOU KIIETOK.
Jlabopamopnule u npaxmuueckue pabomul

CtpoeHue KIETOK KMBBIX OPIraHU3MOB (Ha TOTOBBIX MUKPOIIPENAapaTax).

Tema 1.4. JEJIEHUE KJIETKHA

Jlenenue— BaXKHEHIIEE CBOMCTBO KIJETOK. 3HAUYEHUE JMACJIEHUS Uil pocTa u
Pa3BUTUSA MHOTOKJIETOYHOIO opranusma. /Iga tuna neneHus. JleneHue— OCHOBa
Pa3MHOXKEHUSI OpraHn3MoB. OCHOBHBIE THUIIBI JEJIEHUS KIETOK. MuTo3. OCHOBHBIE
sTanbl MUTo3a. CYIIHOCTh Meii03a U ero OMOJIOrH4ecKoe 3HaUCHHE.
Jlemoncmpayus

Junamuueckoe mocodue «MuTos».

Tema 1.5. TKAHU PACTEHUH U )KUBOTHbBIX

[Tonsatue «rkanb». KieTouHble 37EMEHTHI M MEXKKJIETOYHOE BEIIECTBO. THIIbI
TKaHEH pacTeHuii, UX MHOrooOpasue, 3HAYeHHE, OCOOEHHOCTH CTPOCHHUS. THIIbI
TKaHEH )KUBOTHBIX OPTaHU3MOB, UX CTPOSHHE U (YHKIIHH.

JlabopamopHule u npakmuueckue pabomul

TkaHH )KUBBIX OPraHU3MOB.

Tema 1.6. OPT’TAHBI 1 CUCTEMbI OPT’AHOB

[Tonsitue «opran». Opransl HBETKOBOTO pacTeHUsl. BHeNIHEe CTpOEHNE U 3HAUCHUE
kopHs. KopHeBble cucrembl. BupomsmeHeHus kopHeil. CTpoeHHME M 3HAYCHHE
nobera. [louka - 3agatounsnii moOer. Ctebenb Kak oOceBOM opraH mooera.
[lepenBmxenne BemiecTB 1o ctedmto. Jlucr. Ctpoenue n Qynkuuu. IIpocteie u
CJIOKHBIE JHUCThS. L[BETOK, €ro 3Hauy€HUE U CTPOCHHE (OKOJIOLBETHUK, THIYMHKH,
nectukn). Coupetus. [lnonapl, ux

3HaueHne W paszHooOpasue. CTpoeHHE CEMSH OJHOJOJBHOTO H JBY/IOJBHOTO
pactenuil. Cucrtembl opraHoB. (OCHOBHBIE CHCTEMBbI OpPraHOB >KHBOTHOTO
OpraHu3Ma: NMUUIECBAPUTENbHAS, ONIOPHO - JBUTraTeJIbHAs, HEPBHAS, SHIOKPUHHAS,
Pa3MHOKEHHUS.

JlabopamopHule u npakmuueckue pabomol

PacnoznaBanue opraHoB pacTeHUN U KUBOTHBIX.

Tema 1.7. PACTEHUA U )KUBOTHBIE KAK HEJIOCTHBIE OPT"AHMU3MBbI
B3anmMoCB3b KIETOK, TKAHEM M OpPraHoB B opraHu3max. KuUBbIE OpPraHU3Mbl U
OKpyKarouias cpeaa.

Pazgea 2. JKuzHeaesiTeIbHOCTH OPraHU3MOB

Tewma 2.1. IIMTAHUE U ITMILIEBAPEHUE



CymHocTh TOHATHS — «muTaHue». (OCOOCHHOCTH MHUTaHUSA  PACTUTEIIHHOTO
opranu3ma. llouBeHnoe mnwutanue. BosnymHoe mnutanue (potocunres).
Oco0eHHOCTH TUTaHUSI )KUBOTHBIX. TpaBOsAHBIC )KUBOTHBIC, XUIITHUKH, TPYIIOEIbI;
CUMOUOHTHI, mapa3uThl. [lumeBapenue u ero 3HaueHue. OCOOEHHOCTH CTPOCHUS
MUIIEBAPUTEIIBHBIX CHCTEM JKUBOTHBIX. [luieBapuTenbHbie (QEpPMEHTHI U HX
3HAYCHHUE.

Tema 2.2. IBIXAHUE

3HaueHue nbIxaHus. Ponb Kuciiopoaa B MPOLECCE pACIICIUIEHUS OPraHUYECKHUX
BEIIECTB U OCBOOOXKICHUS SHEPT U,

JIpixanue pacteHuii. Poip yCThUII M YE€UEBHUYEK B JIBIXaHWU pACTECHUU. [[pIxaHue
AKUBOTHBIX. OpraHbl AbIXaHUS )KUBOTHBIX OPTaHU3MOB.

Jlemoncmpayus

OMnbITEl, WUTIOCTpUpPYIONIME OOHApYKEHUE VYIJEKUCIOTO Ta3a B BbIIBIXaeMOM
BO3JIyXE.

Tema 2.3. [IEPEJIBJXEHWE BEIIIECTB B OPI'TAHMU3ME

Ilepenoc BemiecTB B oOpraHusMme, ero 3HaudeHue. IlepenBueHHE BEIIECTB B
pactenunr. OCOOEHHOCTH CTPOCHHUSI OPTaHOB PACTCHMM, 00ECTICUNBAIOIINUX MTPOIIECC
nepeHoca BemiecTB. OCOOCHHOCTH TMEPEHOCa BEIISCTB B OpPraHM3MaX »KHUBOTHBIX.
KpoBenocnas cuctema, e€ crpoenue u ¢ynkiuu. ['emomumda. Kpop u eé
COCTaBHBIE YacTH (TuTa3Ma, KIETKU KPOBH).

Ilemoncmpayus

Muxkpornpenapatbl «CTpOCHUE KIETOK KPOBU.

JlabopamopHvie u npakmuyeckue pabomaol

[TepenBurkeHre BOABI U MUHEPAIHHBIX BEIIECTB MO CTEOITIO.

Tema 2.4. BBIAEJIEHME. OBMEH BEHIECTB U DHEPT' U

Posib BhIENIEHMS B mOpouecce KUZHEACSATEIbHOCTH OPraHu3MoB. [IpoayKThl
BBIJICJICHUSL Y PAaCTCHUW W KUBOTHBIX. BblaeneHune y pacreHuil. Buinenenue y
KUBOTHBIX. OCHOBHBIC BBIJCITUTEIBHBIC CUCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB U
SHEPTUMU.

Tema 2.5. OIIOPHBIE CUCTEMbI

3HayeHHUE OMOPHBIX CUCTEM B JKM3HHM OpraHu3MoB. OMOpHBIE CUCTEMBI PACTEHUIA.
OrnopHbIe CUCTEMbI )KUBOTHBIX.

Jlemoncmpayus

Cxenetbl MiekonuTaromux. Pacruibl kocteil. PakoBuHbl MosuTrOcKOB. Kosmekiuu
HACEKOMBIX.

Jlabopamophwvie u npakmuyeckue pabomoi

Pa3zHooOpasue onmopHBIX CUCTEM >KUBOTHBIX.

Tema 2.6. IBUJKEHUE



JIB>KeHHE KaK BaXKHEWIas OCOOCHHOCTb »MBOTHBIX OpPraHW3MOB. 3HAUYCHUE
JIBUTATEJILHOM aKTUBHOCTU. MexaHu3Mbl, OOECIEUMBAIONINE JBUKEHHUE >KHUBBIX
OpraHU3MOB.

JlabopamopHnvle u npakmuueckue pabomul

JIBuxenne nHPy30pun TyQeabKH.

ITepememenne 10X 1€BOTO YEpBs.

Tema 2.7. PEI'YJIALIMA ITPOLUECCOB XXU3HEJEATEJIBHOCTHU
KusHenearenbHOCTh OpraHu3Ma U €€ CBsI3b C OKpYJKarllel cpenoi. Perymsamus
IPOLIECCOB JKU3HEAEATEIIBHOCTH Opranu3MoB. Pa3znpaxumocts. HepBHas cucrema,
0COO0EHHOCTH CTpoeHHUs. Pediexc, MHCTUHKT.

Tema 2.8. PASMHOXEHUE

buonornueckoe 3HaueHHWe pa3MHOXKEHMSA. Buapl pasmHokeHus. becnomoe
Pa3MHOXKEHHUE KUBOTHBIX (JICJICHUE MPOCTEHITUX, MOYKOBaHUE TUJIPHI). becronoe
pasMHOXkeHue pactenuil. IlomoBoe pa3smHokeHHe opranu3mMoB. OcoOEHHOCTH
MOJIOBOTO Pa3MHOKEHUS )KUBOTHBIX. OpraHbl pa3MHOKECHHUS.

ITonoBeie  knetku. OnnonorBopeHue. IlonoBoe pa3MHOXKEHHE PACTEHUM.
Omnsuienue. JlBoitHoe omiogoTBopeHre. O0pa3zoBaHue MIOAOB U CEMSIH.
Ilemoncmpayus

CrniocoObl pa3MHOXKeHHsI pacTeHui. PasHooOpa3ue u cTpoeHue COlBETHIA.
JlabopamopHule u npakmuueckue pabomul

BereraruBHOE pa3MHOKEHHE KOMHATHBIX PACTEHU.

Tema 2.9. POCT 1 PASBUTHUE

Poct wm pasButne pacrenuii. MHmuBuayanbHOe pa3ButHe. PacnpocTtpaHeHue
10J10B U ceMsiH. COCTOSIHME IOKOS, €r0 3HAaYEHUE B JKU3HU PACTCHUU. Y CIOBUS
npopactanusi cemsiH. [lutanue um poct mTpopocTkoB. OCOOEHHOCTH Pa3BUTHS
KUBOTHBIX OpraHu3MoB. Pa3Butue 3apopliia (Ha puMepe JaHIETHUKA).
[TocTamOpuroHanbHOE pa3BUTHE KUBOTHHIX. [IpsiMoe 1 HempsMoe pa3BUTHE.
Ilemoncmpayus

Crioco0s! pacnipocTpaHeHUs IJI010B U ceMsiH. [IpopacTtanue cemsH.
JlabopamopHule u npakmuueckue pabomol

[IpsiMoe 1 HenpsAMOe pa3BUTHE HACEKOMBIX (Ha KOJUIEKIIMOHHOM MaTepHalie).

Tema 2.10. OPTAHU3M KAK E/IMHOE HEJIOE

B3anmoCBs3p  KIETOK, TKaHEM W OpraHoB B oOpraHusMme. PeryistopHas
JeSTENHbHOCTh HEPBHOW M TymMopaibHOUW cucteM. OpraHusM (QYHKIIMOHUPYET Kak
eauHoe 1enoe. Opranu3M OHoIornyecKas CuCTeMa.

Pazgea 3. Opranusm u cpeaa

Tema 3.1. CPEJJA OBUTAHUA. ®AKTOPHI CPE/IbI



Bnusinue QakTopoB HEXHBOW HpHUpPOABI (TEMIEpaTyphl, BIAKHOCTH, CBETa) Ha
KUBbIE OpraHu3Mbl. B3aUMOCBSI3M )KUBBIX OPTraHU3MOB

Tewma 3.2. IIPUPOJIHBIE COOBIIIECTBA

[Ipuponnoe coobmiectBo. Oxocuctema. CTpyKTypa W CBSI3M B TMPUPOHOM
coobmecTBe. Llenmn nmuTaHms.
Jlemoncmpayus

Komnexkuuu, WuTtoCcTpUpyOIIUE MTUIIEBLIE e U CETH.

Buonorus. MHoroodpasue :KMBbIX OPraHM3MOB. 7 KJacc

Beeoenue

Mup KUBBIX OpPraHM3MOB. YPOBHM OpraHu3allid M CBOWCTBA >KHUBOTO.
OkocuctemMbl. buocepa— riobanbHas 3KOJIOTHYECKasi CHUCTEMA; TpaHULBl U
KOMIIOHEHTBHl ~ Ouocdepbl. [lpuyumHbl MHOroOOpasusi JKHBBIX OPraHU3MOB.
OponoruonHas teopuss Y. JlapBuHa 0 NpHUCTOCOOJIEHHOCTH K Pa3zHOOOpa3HBIM
yCIOBHSIM cpeabl obutaHus. EcTecTBeHHass cucteMa KiaccupUKaAIUU Kak
OTpa)KEHHE MPOIIecca IBOJIIOIUN OPTaHU3MOB.

Pazoen 1. L{apcmeo Ilpoxapuomut

Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA WU
[MPOUCXOXJIEHUE ITPOKAPUOTUYECKMX OPT’AHNU3MOB
[Ipoucxoxnenue u 3BosoIuUs OakTepuil. OOUME CBOMCTBA MPOKAPUOTHUECKUX
opraHu3mMoB. MmHoroobpazue Qopm Oaktepuit. OCOOEHHOCTH  CTPOEHUS
OakTepuanbHON KieTkd. [loHsTHe 0 TMmax oOMmeHa y mpokapuoT. OcoOeHHOCTH
OpraHu3alliyd U >KU3HEJEATEIbHOCTU MPOKAPHOT; PACIPOCTPAHEHHOCTh U POJb B
OuoleHo3aX. DJKOJIOTMYECKasi POJb W MEAMIIMHCKOE 3HaueHue (Ha Mpumepe
npencraBureneit  moxamapctea  Hactosmwue Oaktepun). CrpoeHue  KIETOK
Pa3TUYHBIX MPOKAPHOT.

JlabopamopHnule u npakmuueckue pabomul

3apuCcOBKa CXEMBI CTPOCHUS TPOKAPUOTUUECKON KIIETKHU.

Pazoen 2. Llapcmeo I puowt

Tewma 2.1. OBIIIAA XAPAKTEPUCTHUKA I'PUBOB

[Ipoucxoxnenue u 3Bomtonusi TpuboB. OCOOEHHOCTH CTPOCHUS KIIETOK T'pUOOB.
OcCHOBHBIE  4YepThl  OpraHWU3AIM  MHOTOKJIETOYHBIX  rpuboB.  OTmemns:
XUTPUAUOMUKOTA, 3UTOMHUKOTa, ACKOMHUKOTa, basuanomukora, OOMHKOTA;
rpynmna HecoBepiiieHHbIE TPUOBI.

Oco0eHHOCTH KU3BHEACATEIBHOCTH U pacnpocTpaHeHue. Ponb T1puboB B
OMOIIEHO3aX M XO3IMCTBEHHOU IeITeTLHOCTH YEJIOBEKA.
Jlemoncmpayus

CxeMa cTpoeHus IJI0A0BOTO Teja IMUISITOYHOro Tproa.

Jlabopamopnvle u npakmuueckue pabomul



CrtpoeHue miecHeBoro rpuda Mykopa.

PacniozHaBaHue cbe10OHBIX U SIIOBUTHIX TPUOOB.

Tema 2.2. JIMIDAWHUKU Tlonatwe o cumOuose. OOmas XapaKTepHCTHKA
JTAIMIAHHUKOB. THIIBI CIOEBUII JIMIIAWHUKOB; OCOOCHHOCTH >KHU3HEICATCIHLHOCTH,
pPacrpoCTpaHEHHOCTh U AKOJOTUYECKast POJIb JIUIIANHUKOB.

Jlemoncmpayus

CxeMbl CTPOCHUS JTUIIAHHUKOB, Pa3IUYHbIE TTPEACTABUTEIH JIUIIIAHUKOB.

(3HaHMe yyaluMHCsS CUCTEMATHYECKUX TAKCOHOB HE SIBJISIETCS 0053aTEIBHBIM ).
Pazoen 3. Llapcmeo Pacmenus

Tema 3.1. OBIIIASI XAPAKTEPUCTUKA PACTEHUH

PactutenbHbIil OpraHu3M Kak IeJocTHash cucteMa. KileTku, TKaHU, OpraHbl U
CUCTEMBbl OpraHOB pacTeHUW. Perymsamuss KU3HEIEATCIIBHOCTH PaCTEHUI,
¢utoropmonbl. OCOOEHHOCTH >KU3HENESATENIbHOCTU pacTeHud. DOTOCHHTE3.
[TurmenTtsl. CucTEMAaTHKa PACTCHUI; HU3IIINE W BBICIIINE PACTCHHUS.
Jlemoncmpayus

Pucynku y4ueOHMKa, MTOKAa3bIBAIOIIIHE 0COOCHHOCTHU CTPOCHHUS u
KUBHEICATEILHOCTH PA3IUYHBIX TpeACTaBUTENed IapcTBa pacTeHuil. CXembl,
OTpa’KaroIIue OCHOBHBIE HAIIPABJIEHHUS 3BOJIIOLNN PACTUTEIBHBIX OPTaHU3MOB.
Tema 3.2. HU3IIIUE PACTEHUA

Bonopocniu kak gpeBHeidmass Tpynma pacteHuid. OOmas XapakTepHCTHKA
Bojgopocieit. OcobeHHocTu cTpoeHust Tena. OMHOKIETOUHbIE U MHOTOKJIETOYHBIE
Bojiopociu. MHoroobpasue Boaopociiell: otnenbl 3enéHbie Boaopochu, bypwie
Bogopocin U KpacHelie Bogopocnu. PacmpocTpaHeHue B BOAHBIX M HA3€MHBIX
OMOILIeHO3aX, IKOJIOTHYECKas posib Bojopociei. [IpakTudyeckoe 3HaueHHE.
Ilemoncmpayus

CxeMbl CTpOEHUS BOJOPOCIIEN Pa3InYHbIX OTIEIIOB.

JlaGopaTopHbI€ U IPAKTUYECKHE PAOOTHI

N3ydeHne BHENIHErO CTPOEHHUS BOJOPOCIIEH.

Tewma 3.3. BBICHINE CITOPOBBIE PACTEHUA

[Ipoucxoxaenne u oOmas XapaKTepUCTHUKa BBICIIUX pacTeHud. OcoOeHHOCTH
OpraHu3alMi W WHAUBUAYAJIbHOTO pPa3BUTHS BhICIIMX pacTeHUud. CrnopoBbie
pactenus. OOmas xapakTepucTuka, npoucxoxzaeHue. Otaen MOXOBUIHBIE;
OCOOCHHOCTH OpraHu3alliyu, XU3HEHHOTO LHKiIa. PacmnpocTpaHeHue W pojb B
ouonieno3zax. Otmen I[lmayHOBWAHBIC; OCOOEHHOCTH OpTaHWU3AIUU, >KU3HEHHOTO
uukina. Pacnpoctpanenue u  poib B OuoneHo3ax. Otnen XBOIIEBUIHBIE;
OCOOCHHOCTU OpraHu3alluy, XU3HEHHOTO MHKiIa. PacmpocTpaHeHue u pojb B
ouonieno3ax. Otnen I[lanmoporHukoBuansie. I[IpoucxoxkaeHne U OCOOCHHOCTH



OpraHu3aiuu MarnopOTHHUKOB. JKuzHeHHbII LUK ManopOTHUKOB.
PacnpocTtpanenue u posib B OMOIIEHO3aX.

Jlemoncmpayus

CxeMbl CTpOEHUSA W KU3HEHHBIX LIMKIOB MXOB, XBOLIEW W IJIAYHOB, pa3jIUYHbIC
MPEICTABUTENIM MXOB, IUJIAYHOB W XBOWIEH, CXEMBI CTPOCHUSI MAOpPOTHHUKA;
JIPEBHUE MATTOPOTHUKOBUIHBIE, CXE€Ma LUKJIA PA3BUTHS MANOPOTHUKA, Pa3JIMYHBIC
MPEJICTABUTENIN NAIIOPOTHUKOBUIHBIX.

JlabopamopHvie u npakmuyeckue pabomuvl

N3ydeHne BHEIHETO CTPOSHUS MXa.

N3ydeHre BHEIIHETO CTPOCHUS MAaNOPOTHUKA.

Tema 3.4. BBICHHME CEMEHHBIE PACTEHMA. OTHAEJI 'OJIOCEMEHHBIE
PACTEHUA

[IpoucxoxaeHne W OCOOCHHOCTH OpraHU3aIlMd TOJOCEMEHHBIX PACTCHUM;
CTPOCHHME  Teia, JKU3HEGHHBbIE (OpPMBI  TOJIOCEMEHHBIX. MHoroo0pasue,
pacrpoCTpaHEHHOCTh TOJIOCEMEHHBIX, MX POJb B OHOIIEHO3aX U MPAKTUUYECKOE
3HAYEHUE.

Jlemoncmpayus

CxeMbl CTpOEHHSI TOJIOCEMEHHBIX, UHKJI Pa3BUTUSA COCHBI, pa3JInYHbIC
IPEACTaBUTENN FOJIOCEMEHHBIX.

JlabopamopHule u npakmuueckue pabomul

N3yyenue cTpoeHus ¥ MHOT000pasusi TOJIOCEMEHHBIX PACTEHUH.

Tema 3.5. BBICIINE CEMEHHBIE PACTEHHAI. OTHAEJ
I[TOKPBITOCEMEHHBIE (UBETKOBBIE) PACTEHUA

[Ipoucxoxnenne M OCOOCHHOCTH OpraHU3alMM TMOKPHITOCEMEHHBIX PACTECHMIA,
CTpOEHUE TeNa, KU3HEHHbIE (POPMBI MMOKPHITOCEMEHHBIX. Kiaccel OHOI0MbHBIE U
JIBynonbHble. OCHOBHBIE CEMEICTBA MOKPHITOCEMEHHBIX pacTeHHl (2 cemelcTBa
ONHOJIONBHBIX M 3 ceMelCcTBa JABYAOJBHBIX pacTeHuil). MHorooOpasue,
pacnpocTpaHEHHOCTh IIBETKOBBIX, X POJIb B OMOIIEHO3aX, B KU3HU YEJIOBEKA U €r0
XO3MCTBEHHOM JESTEIBHOCTH.

Ilemoncmpayus

CxeMa cTpoeHUsI LBETKOBOI'O pPACTEHHUs; CTPOCHHUS LIBETKA, LUK Pa3BUTHUA
LIBETKOBBIX PACTeHHI (IBOMHOE OIMIOJOTBOPEHHUE), MPEACTABUTENHN Pa3IUYHbBIX
CEMENCTB NOKPBITOCEMEHHBIX PACTEHUM.

JlabopamopHvie u npakmuueckue pabomaol

N3ydenne cTpoeHus: MOKPHITOCEMEHHBIX PACTEHUM.

Pacno3snaBanue HauOosee pacopoOCTPAaHEHHBIX PACTEHUHM CBOEM MECTHOCTH,
ONPEAEIEHUE UX CUCTEMATUYECKOTO MOJTOKECHUS.

Pazoen 4. llapcmeo /Kusomnwie



Tema 4.1. OBILIIAS XAPAKTEPUCTHUKA XXMBOTHbBIX

JKUBOTHBIN OpraHU3M Kak Ie0CTHas cuctema. KieTku, TKaHu, OpraHbl U CHCTEMBI
OpPraHOB JKMBOTHBIX. Perymsmus >KU3HEAEATCTbHOCTH J>KUBOTHBIX, HEpPBHAs W
SHAOKpUHHAS  peryisiiuu. (OCOOCHHOCTH  KU3HEICATEIHbHOCTH  YKUBOTHBIX,
OTIUYAIONIME MX OT TPEACTABUTEICH JAPYyrux IapCTB JKWUBOW  IPHPOJIBI.
CucreMaTtvka J>KMBOTHBIX; TaKCOHOMHUYECKHE KAaTETOPWUH; OJHOKICTOYHBIE W
MHOTOKJIETOUHbIE (O€CTIO3BOHOYHBIE M XOPAOBBIC) KUBOTHBIE. B3auMOOTHOIICHUS
KUBOTHBIX B OMOIIEHO3aX; TPO(PUIECKUE YPOBHU U IIEITH TTUTAHUS.

Jlemoncmpayus

Pacrnipenenenue »KMBOTHBIX U PACTEHUM 10 TUIaHeTe: Ororeorpaduyeckrue 00JacTu.
Tema 4.2. IIOJITAPCTBO OIHOKJIETOYHBIE

OOmrast xapakTepucTHKa TpocTedmmx. KiieTka OJHOKJIETOYHBIX >KHMBOTHBIX Kak
IICJIOCTHBI ~ OpraHWU3M; OCOOCHHOCTH OpTaHM3aIllMd  KJIETOK IPOCTCUIIHNX,
crienuanbHble OpraHouabl. PazHooOpasue MpoCTEHIINX W UX POJb B OMOIIEHO3aX,
’KU3HU YEJIOBEKA M €T0 XO3IUCTBCHHOU JesITeIbHOCTH. Tun CapKoKTyTUKOHOCIIHI;
MHOTO0OOpasue GopM CapKOIOBBIX U KT'YTHKOBBIX. Tur CIIOPOBHKH; CIIOPOBUKHA—
napasuThl YeIOBeKa M KUBOTHBIX. OCOOCHHOCTH OpraHW3allMH IPEIACTaBUTEIICH.
Tun Undy3opun. MuaOroobpasue nudpy3opuit u ux posib B OMOIIEHO3aX.
Ilemoncmpayus

Cxembl cTpoeHUsi aMEOBI, OBrJEHbl 3el€HOM W UHOY30puUH  Ty(denbKH,
NPEICTABUTEN PA3TMYHBIX TPYIIIT OJHOKIETOYHbIX.

JlabopamopHule u npakmuueckue pabomol

Crpoenune amEOBI, IBIIICHBI 3eTEHON U HH(PY30PHUH TY(PEITbKH.

Tema 4.3. IIOJITAPCTBO MHOI'OKJIETOYHBIE

OO6mmast xapakTepUCTUKa MHOTOKJIETOYHBIX KUBOTHBIX; TUIIBI cUMMETpuH. Kiietku
M TKaHK  KUBOTHBIX. [Ipocrteiilme  MHOTOKJIETOYHbIe—  TyOKH;  HX
pacnpocTpaHeHHE B KOJIOTUUECKOE 3HAUCHHUE.

Ilemoncmpayus

Tunsl cCMMMETPUN Y MHOTOKJIETOYHBIX )KHUBOTHBIX, MHOTOOOpa3ue ry0okx.

Tema 4.4. TUII KNIHEYHOITOJIOCTHBIE

OcoOeHHOCTH  OpraHu3alii  KUIIEYHOTIOJNOCTHBIX. becronoe ©  TOJIOBOE
pa3sMHOXeHHEe. MHorooOpa3ue W  PacmpOCTPAHEHHWE  KHUIIEYHOTOJOCTHBIX;
THAPOUIHBIE, CHU(DOUTHBIE W KOPALIOBBIE TOJMUMIBL. Poilb B TPHUPOTHBIX
coo01iecTBax.

Jlemoncmpayus
Cxema CcTpoeHHUs THAPBI, MEAY3bl U KOJOHUHM KOPAJUIOBBIX IMOJUIIOB. BHemniHee u
BHYTPEHHEE CTPOCHHE KHIIIEYHOIIOJIOCTHBIX.



JlabopamopHnule u npakmuueckue pabomul

N3yyenue miakaToB U TaOJIUL, OTpaKaIOUIUX X0/ PEreHepaluu y THJIPHI.

Tema 4.5. TUII INIOCKUE YUEPBU

OcoOEHHOCTH OpraHu3aluu IUIOCKUX dYepBeil. CBOOOJHO >KMBYIIME PECHUYHBIC
yepBu. MHoroo06pa3sue pecHUYHbBIX YepBe M UX pojib B OHOILIEHO3AX.
[Ipucnocobnennst Kk mapasuTU3MYy y IUIOCKUX uepBeid; kiacchl CocaiblMKU U
JIeHTOYHBIE YEpBH.

[lonsiTHE O KU3HEHHOM ILMKJIE; LMKJIbl PA3BUTHS IMEUYEHOYHOTO COCAJBUIMKA U
Obluybero uenHda. MHorooOpasue IUJIOCKMX YepBed - Mapa3uToB; MeEpbl
npoQUIAKTUKY Tapa3uTapHbIX 3a00JI€BAHUM.

Jlemoncmpayus

Cxembl CTpOEHHMSI IUIOCKMX 4YepBEH, BeAyUIMX CBOOOAHBIA U Mapa3zUTUUYECKUM
oOpa3 »ku3HU. Pa3nuuHble mpeACTaBUTENM pPECHUYHBIX uepBei. (Cxembl
’KU3HEHHBIX [IUKJIOB MEUYEHOYHOTO COCAJIBIINKA U OBIYBETO HEIHS.

JlabopamopHule u npakmuueckue pabomol

Ku3HeHHbIE UKIIBI TEYEHOYHOTO COCATBIITUKA U OBIUBETO LIETIHS.

Tema 4.6. TUII KPYT'JIBIE HEPBU

OcoOeHHOCTH OpraHu3allud KPYIJIBIX 4YepBel (Ha TMpUMEpE YeT0BEYECKOM
ackapuzbl). CBOOOJHOKMBYIIME U Tapa3UTUUYECKUE Kpyrible uepBu. [lukn
Pa3BUTH YETOBEUYECKOM acKapuabl; MEphl MPOPUIAKTUKHA acKapH103a.
Ilemoncmpayus

CxeMa cTpoeHUs U LIUKJ Pa3BUTHUS YETOBEYECKOW aCKapUIbI.

Paznuunbie cBOOOHOKUBYIIIHE U MTAPASUTHUECKHE (OPMBI KPYTIIBIX YEPBEH.
JlabopamopHule u npakmuueckue pabomul

JKM3HEHHBIN HUKII YEJIOBEUYECKON aCKapHIbI.

Tewma 4.7. TUII KOJIBYATBIE UEPBU

Oco0GeHHOCTH OpraHu3alliy KOJIbYaThIX YepBel (Ha mpuMepe MHOTOIETUHKOBOTO
4yepBsl HEPEW]Ibl); BTOPUYHAS IOJIOCTh Tena. MHorooOpasue KOJIb4aThbIX YEpBEW;
MHOTOIIETUHKOBBIE M MAJOIIETUHKOBBIE KOJIbYAThIE YEPBU, NMHUABKHA. 3HAUCHHE
KOJIbYAThIX YepBEe B OMOIIEHO3aX.

Ilemoncmpayus

. Paznnuneie npencrasurenu tuna Kompuarteie yepsu.

JlabopamopHule u npaxmuueckue pabomul

Bremnee cTpoeHue 10KaeBOro 4epssl.

Tema 4.8. TUII MOJIJTFOCKI

OcoOeHHOCTM  OpraHu3ali  MOJUIIOCKOB;  CMEIIAaHHas  MOJIOCTh  Tela.
MHoroo0pa3ue  MOJUIIOCKOB;  Kilacchl  bproxonorue, JIBycTBOpuaTthie U



['omoBoHOTHE MOJUTIOCKM. 3HAUYEHHE MOJUIIOCKOB B OHOIlEHO3aX. Poib B XKU3HU
YEJIOBEKA U €r0 XO35IUCTBEHHOU JAEATEIbHOCTH.

Jlemoncmpayus

Cxema cTpoeHUsT OpIOXOHOTHX, JBYCTBOPYATHIX U TOJIOBOHOTMX MOJUTIOCKOB.
Paznuunbie npeacTaBUTENN TUIIA MOJUTFOCKOB.

JlabopamopHvie u npakmuyeckue pabomuvl

Bremnee ctpoeHne MOJIITIOCKOB.

Tema 4.9. TUITI YIEHUCTOHOI'ME

[TpoucxoxaeHue U OCOOCHHOCTH OPTaHU3AIMHU YJIECHUCTOHOTHX. MHorooGpasue
YICHUCTOHOTUX; Kkiacckl PakooOpasnblie, IlaykooOpasneie, Hacekombie u
Muoronoxkku. Kimacc  PakooOpasnble. OOmas XapakTepucTHKa  Kjacca
pakooOpa3HbIX Ha TMpPHUMEPE PEYHOro paka. Briciime #  HUBIINE pPaKu.
MHoroo06pa3ue u 3HaUeHHE pakooOpa3Hbix B OuoreHo3ax. Kiacc [laykoobpasusie.
OO6miass  xapakTepucTHKa TayKooOpa3HbiX. [layku, CKOpPIHOHBI,  KJIEHIH.
MHoroo6pa3ue u 3HadeHue maykooOpasHbix B OumorieHo3ax. Kmacc Hacexomsie.
MHoroo6pa3ue HacekoMbIx. OOIIas XapaKTEPUCTUKA KJIACCa HACEKOMBIX; OTPSIbI
HACEKOMBIX C TIOJIHBIM M HETOJIHBIM MpeBpalieHueM. MHOrooopa3ue u 3HaYeHUe
HACEKOMBIX B OMOIIeHO3aX. MHOTOHOXKKH.

Ilemoncmpayus

Cxema cTpoeHHUsI peUYHOro paka. Pa3jauyHble MpeICcTaBUTEIM HU3IIMX U BBICHIUX
pakooOpa3HbIx. Cxema CTpOeHHMsI Mmayka KpecTOBUKA. PaziuuHble TpeacTaBUTENN
kiacca [TaykooOpasubie. CXeMbl CTPOEHUS HACEKOMBIX Pa3IMUHBIX OTPSIJIOB.
JlabopamopHvie u npakmuyeckue pabomaol

N3ydeHne BHENTHETO CTPOSHUS U MHOT'000pa3usl YWICHUCTOHOTUX.

Tema 4.10. TUIT UTJIOKOXXHNE

OO6mass xapakTepucThKa THHa. MHOroo0Opasue HIVIOKOXKHX; Kiacchl Mopckue
3BE3161, Mopckue exu, ['onotypuu. MHOrooOpasue u SKOJI0THYECKOE 3HAYCHUE.
Ilemoncmpayus

CxeMbl CTpoeHHS MOPCKOM 3Be3[bl, MOPCKOTO €xa u ronotypuu. Cxema
MIPUIOHHOTO OMOIIEHO3A.

Tema 4.11. TUII XOPAOBBIE. IIOATUIT BECUEPEITHBIE

[IporcxoxkaeHre XOpJOBBIX; MOJATHUIBI OECUEPENHBIX W IMO3BOHOYHBIX. OOIas
xapakTtepuctuka Tuna. IloxTun becuepernHbple: JAHIETHUK, OCOOCHHOCTH €ro
OpraHu3aIuy U pacIpOCTPAHEHHUS.

Jlemoncmpayus

Cxema cTpoeHHUs JTaHIIETHUKA.

Tema 4.12. IIOJATUIT IIO3BOHOYHBIE (UEPEIIHBIE).HAIKJIACC PhIbbI



OOmast  XapakTepucTUKa TMO3BOHOUHBIX. [Ipoucxoxaenue puio.  OO6mas
xapaktepuctuka pri0. Knaccol XpsieBsie (akynbl u ckatbl) U KocTHbIE pBIOBL.
MHorooOpa3ue KOCTHBIX PbIO: XpSAIIEKOCTHbIE, KUCTENEPbIE, BOSKOBIIIAIINE U
nyuyenépsie. MHoroobpasue BUIAOB U YepThl MPUCIOCOOJIEHHOCTH K cpejie
oOuTaHusA. DKOJOTUUECKOE U XO35IMCTBEHHOE 3HAUEHHUE PBIO.

Jlemoncmpayus

Mmuoroo0pa3ue psiO.

JlabopamopHnulie u npakmuueckue pabomol

Oco0EeHHOCTH BHEUTHETO CTPOEHHUSI PhIO B CBSI3U C 00Pa30M >KU3HH.

Tema 4.13. KITACC 3EMHOBO/IHBIE

[lepBbie 3emHOBOJHBIE. OOIIas XapaKTEPUCTHKA 3€MHOBOJHBIX KaK MEPBBIX
Ha3eMHbIX TI03BOHOYHBIX. becxBocThle, xBocTarble U Oe3Horume am@puonu;
MHOrooOpasue,  cpega  OOMTaHMSI UM DJKOJOTUYECKHE  OCOOEHHOCTH.
CtpykTypHO (PYHKIIMOHAJIbHASI OPTaHU3AIMs 36 MHOBO/IHBIX Ha MIPUMEPE JIATYILIKH.
DKoJoruyecKas poJib © MHOIroo0pas3ne 3eMHOBO/IHbIX.

Jlemoncmpayus

Mmuoroo0pazue ampuomii.

JlabopamopHule u npakmuueckue pabomaol

Oco0eHHOCTH BHEITHETO CTPOCHHUS JISITYIIKH, CBSI3aHHBIE C €€ 00pa3oM KH3HHU.
Tewma 4.14. KITACC ITPECMBIKAIOIIMECSH

[Ipoucxoxnenue pentuauil. OOImas XapaKTEPUCTHKA TMPECMBIKAIOMIUXCSA Kak
NEPBUYHOHA3EMHBIX KUBOTHBIX. CTPYKTYpHO - (YHKIIMOHAJIbHAS OpraHU3aIIMs
IPECMBIKAIONINXCS Ha MpUMepe sAmepuubl. Yemyiuatele (3MeH, SIIEPULBI H
XaMeJIeOHbI), KPOKOJIUIIBI U yepenaxu. Pacmpoctpanenue u MHoroodpasue ¢hopm
pENTUINi; TOJOXKEHUE B OSKOJOTMYECKUX CHCTeEMax. BbiMepinne rpynmnsl
IPECMBIKAIOIINXCS.

Ilemoncmpayus

MHuoroo6pa3ue npecMbikaromuxcs. CXxeMbl CTpPOEHUSI 36MHOBOIHBIX U PENITHIIHM.
Tema 4.15. KITACC ITTULIBI

[IpoucxoxxeHne NTUL; NEPBONTHUIBI W WX MPEAKU; HACTOSIIME ITHLBL.
Kunerpynsie, wiu neraromue; OecKuieBble, WM Oe€raroline; MUHIBUHBI, WIH
miaBarome  nTuiel. OCOOEHHOCTM — OpraHM3aluMyd M DKOJIOrMYecKas
b depeHIpoBKa JETAIOMMX NMTUIL (ITUIBI JIECa, CTETIEH W MyCThIHb, OTKPBITHIX
BO3JIYIIHBIX TPOCTPAHCTB, O0J0T, BOAOEMOB u moOepexuit). Oxpana w
MPUBJICYEHUE NITUIL; JOMAIIHUE NTULIBL. Poib NTUIl B TpUpOJIe, KU3HHU YEIOBEKa U
€ro X035IMCTBEHHOM JEATEIbHOCTH.

Jlemoncmpayus

Muoroo6pa3zue ntuil. CxeMbl CTPOCHUS PENTUIUN U MITHUII.



JlabopamopHnule u npakmuueckue pabomul

Oco0OEeHHOCTH BHEIIHETO CTPOEHUS MTHULl, CBI3aHHBIE C UX 00Pa30M >KU3HHU.

Tema 4.16. KITACC MJIEKOIIUTAIOIIME

[Ipoucxoxnenne miuexonutatoumx. IlepBo3Bepu (yTkoHOC W exujaHa). Husmme
3Bepu (cymuateie). Hactosiiumue 3Bepu (tutanenrapHbie). CTpyKTypHO -
(yHKIMOHAIbHBIE OCOOEHHOCTHM OpraHM3alUy MIICKONMUTAIOIIMX Ha MpUMEpPE
co0aku. DKOJIOTMYECKasl pOJib MIIEKOMHUTAIOUIMX B MPOLECCE Pa3BUTHUS >KUBOU
pUpPOAbl B KalHO30MCKOM 3pe. OCHOBHBIE  OTpANBl  IUIALIEHTApPHBIX
miekonutatronux: Hacekomosimubeie, Pykokpeuibie, ['pbi3yHbl, 3aiiieoOpa3sHbie,
Xwuuaeie, Jlactonorue, KurooOpasubsie, HemapHokomnbiTHble, [lapHOKOMNBITHEIE,
[Ipumatel u aAp. 3HayeHUE MIEKONUTAIOUIMX B MPUPOJIE M XO3IMUCTBEHHOMU
JesTeNbHOCTH yenoBeka. OxpaHa LIEHHBbIX 3Bepei. JloMmaliHue MIIEKOMUTAIoLUe
(KpYIHBIN ¥ MEJKUHM poraTblii CKOT U APYTHE CEJIbCKOXO035UCTBEHHbBIE KUBOTHBIE).
Jlemoncmpayus

Mmuoroo0Opa3zue  MJIECKONUTAIOLIUX. CxeMbl ~ CTpOEHMS  PENTWIMH U
MJIEKOTTUTAIOITUX.

JlabopamopHule u npakmuueckue pabomol

N3ydeHne CTpoeHUsI MIIEKONTUTAIOIIUX.

Pacno3HaBaHue JKUBOTHBIX CBO€M MECTHOCTH, OINPEEIEHNE UX CUCTEMATUYECKOTO
MOJIOKEHUS U 3HAYEHUS B )KM3HH YEJIOBEKa.

Pazoen 5. Bupycwi

Tema 5.1. MHOI'OOBPA3UE, OCOBEHHOCTHU CTPOEHUA U
[MPOUCXOXIEHNA BUPYCOB

O6mas xapaktepuctrka BupycoB. Mctopust ux otkpbeiTusi. CTpoeHHe BHpyca Ha
npuMepe BUpyca TabauyHOW Mo3auku. B3anMopelicTBue Bupyca U KICTKH. BUpyChI
— BO30yAMTENM OMACHBIX 3a0oyieBaHUN uenoBeka. I[Ipodumakruka 3abosieBaHuUs
rpunmoM. [Iporncxoxaenne BUpycoB.

Ilemoncmpayus

CxeMmbl, OTpakarolye Mpolecc pa3BUTUS BUPYCHBIX 3a00JI€BaHUI.

3akniouenue

Oco0OeHHOCTH OpraHu3allid W MHOTO00pa3ue >KHUBBIX OpraHu3MoB. OCHOBHBIC
001acTy MPUMEHEHHUs1 OMOJIOTUYECKUX 3HAHUHN B MPAKTHKE CEIbCKOTO X03sCTBa, B
psae oTpacieil MPOMBIIUIEHHOCTH, TP OXPAaHE OKPYKAIOLIEH cpebl U 3J0pOBbS
YyeJIOBeKa.

buonorus. Yeaosek. 8 kiaacc

Pazoen 1. Mecmo uenogeka 6 cucmeme Op2ZanuydecKo20 Mupa



YenoBek Kak 4acTh )XMBOM IIpUpOAbl. MeCTO YesloBeKa B CUCTEME OPraHUYECKOrO
Mupa. UepThl CXOJCTBA YeJIOBEKA U KUBOTHBIX. CXOJCTBO M pa3inyus Y€JIOBEKa U
YeJI0BEKOOOpa3HbIX 00€3bsiH. UenoBeK pa3yMHBIil.

Jlemoncmpayus

Tabnuipl, cXeMbl, PUCYHKH, PACKPBIBAIOIIME YEPTHI CXOACTBAa YEJIOBEKa U
KUBOTHBIX.

Pa3znea 2. IlpoucxoxaeHue 4ea0BeKa

buonornyeckue u couuanbHble  (PaKTOpbl  AHTPONOCOLUOIEHE3a.  IJTaIlbl
aHTporioreHe3a ¥ (aKTOpbl CTAaHOBJICHUs 4YeloBeka. Packl uyenoBeka, WuX
MIPOUCXOKICHUE U €TUHCTBO.

Jlemoncmpayus

N3o0paxenue npeacTaBuTeeii pa3IuyHbIX pac yeIoBeKa.

Pazoen 3. Kpamkasa ucmopusa pazeumus 3HAHUN O CMPOCHUU U QYHKUUAX
op2anusma uenogeKa

Hayku o denoBeke: anaTtomus, (U3MONOTUs, TUTHEHA. Beaukue aHaTOMBl U
¢busumonoru: ['mnnokpart, Kinasauit I'anen, Aunpeac Bezanuii.

Jlemoncmpayus

[TopTpeTsl BENMUKUX YYEHBIX— aHATOMOB M (PU3HOJIOTOB.

Pazoen 4. Oowuii 0030p cmpoenus u QyHKuuil op2anuzma 4eio8exa

Kierounoe crpoenue opranuszma. TkaHM: >OUTEIUATBHBIE, COEAUHUTEIBHBIE,
MbIlIeYHble, HEpBHasA. Opransl 4yenoBeueckoro opranuzma. CHCTEMBI OpPraHOB.
B3anMocCBs3b OpraHoB U CUCTEM OPTraHOB KaK OCHOBA TOMEOCTAa3a.

Ilemoncmpayus

CxeMbl CTpOEHUSI CUCTEM OPTaHOB YEJIOBEKA.

JlabopamopHnule u npakmuueckue pabomul

N3yyeHne MUKPOCKOITUYECKOTO CTPOEHHUS TKAHEH.

PacrioznaBanme Ha TabIUIIaX OPTaHOB U CUCTEM OPTaHOB.

Pazoen 5. Koopounauusa u pecynayus

I'ymopanbhHas perynsuus. JKene3sl BHyTpeHHEN ceKpeuuu. ['OpMOHBI U X pOJIb B
oOMeHHBIX Tmporieccax. HepBHO - rymopanbHasi peryJisimsl.

Ilemoncmpayus

Tabnuipl, WITIOCTPUPYIOLIUE SHIOKPUHHBIE Xene3bl. PoTtorpaduu OOJIBHBIX C
Pa3TUYHBIMUA HapyHICHUSIMU (QYHKINUNA YHIAOKPUHHBIX kené3. HepBHas perymsius.
3HaueHne HEpBHOW cHUCTeMbl. lleHTpanbHas u mnepudepuyeckas HEPBHBIC
cucteMbl. BereratuBHass U comaTH4ecKas 4acTU HEpPBHOM cucteMbl. Pedrekc;
MpoBeJeHUE HEpBHOro wumnyibca. CTpoeHHMe M (PYHKUUM CIHUHHOTO MO3ra,
OTZIEJIOB TOJIOBHOTO Mo3ra. bonbiive mnonymapust rojoBHoro wo3sra. Kopa
OOJIBIIMX TMOdyIIapuil. 3HAUYEHHE KOpbl OONBIIMX MONyIIapuil U €€ CBI3U C



IpyruMu oTaenamMu mo3ra. OpraHbl 4yBCTB (QHAJIM3ATOPHI), UX CTPOCHUE U
¢yakuuu. CtpoeHnue, GyHKIMH U TUTHEHA opraHoB 3peHus. CTpoeHue U GyHKIUU
opraHoB ciuyxa. lIpenynpexaenue Hapymenuil ciyxa. OpraHbl ocs3aHus, BKyca,
oOoHsHUS. ['UrHeHa opraHoB YyBCTB.

Jlemoncmpayus

MysK TOJIOBHOTO MO3ra.

JlabopamopHnvlie u npakmuueckue pabomul

N3yueHne rogoBHOTO MO3Ta yeoBeKa (1Mo MyJssiKaM).

N3ydyenne u3MeHeHus pa3mepa 3pauka.

Pazoen 6. Onopa u osuiicenue

Ckener uenoBeka, €ro OTAEJbI: OCEBOW CKEJIET, CKEJIET MOSICOB KOHEYHOCTEH.
OcoOeHHOCTH CKeJleTa YeJOBEKa, CBSI3aHHbIE C TPYIOBOM JAESTENBHOCTHIO H
npsaMoxoxaeHneM. CocTaB M CTPOCHUE KOCTEH: TpyOuaTbie M ry0uyaTbie KOCTH.
Poct kocteii. Bo3pacTHble M3MEHEHUS B CTPOEHHUM KocTeil. Tumbl coequHeHus
Bo3pactHble HU3MEHEHMSI B CTPOCHUM KOCTEW. THUMIBI COEAUHEHUS KOCTEH.
3abo0seBaHs OTIOPHO - JBUTATEIBLHON CUCTEMBI U UX TpoduIaKkTUKa. MpleuHas
cucrema. CtpoeHue u pa3BuThe MbIl. OCHOBHBIC TPYIIIBI MBI, UX (QYHKIUH.
PaGota mpimin; craTudyeckas U TMHaMU4YecKasi Harpy3ku. Poib HepBHOI CUCTEMBI B
peryisiiuu  paboThl MBI, YTOMJIEHHE MBI, POJIb AKTUBHOTO OTHAbIXa B
BOCCTAHOBJICHUM AaKTUBHOCTH MBIIIEYHOM TKaHU. 3HaueHWe (punyeckoi
KyJIbTYphl M peXKHUMa Tpylda i NPaBHIBHOTO (OPMHUPOBAHUS OIOPHO -
IBUTATEJIbHON CUCTEMBI.

Ilemoncmpayus

CKkeJleT 4ea0BeKa, OTACIbHBIX KOocTeH. Pactimibl KocTeil.

[IpuémMbl Oka3zaHWs MEPBOM MOMOIIM MPU HOBPEXKACHUAX (TpaBMax) OMOPHO -
JIBUTATEIbHON CUCTEMBI.

JlabopamopHule u npakmuueckue pabomol

N3ydyeHne BHENIHETO CTPOSHUS KOCTEN.

N3Mepenne Maccel M pocTa CBOET0 OpraHu3ma.

BoisiBiieHMe BIMAHUSA CTATUYECKOM M JUHAMUYECKOM HArpy3Kd Ha YTOMIICHHE
MBIIIII.

Pazoen 7. Buympennasn cpeoa opecanuzma

ITonaTne «BHYTpeHHAS cpena». TkaHeBas KUIKOCTb.

KpoBb, €€ coctaB u 3HaueHHE B OOCCICUCHHH >KH3HEACATEIHHOCTH OpPTaHHU3MA.
Kiietounbie 371€MEHTBI KPOBH: 3PUTPOLUTHI, JIEUKOIUTHI, TpoMOouuThl. [lnazma
kpoBu. CBEprbiBanue KpoBu. ['pynmel  kpoBu. Jlumda. HmMmyHUTET.
Nudexunonnsie 3aboneBanus. llpenynpenutenshbie npuBuBku. IlepenuBanue



kpoBu. JlonopctBo. 3Hauenue pador JI. Ilactepa u . 1. MeunukoBa B obmnactu
MMMYHHTETA.

Jlemoncmpayus

CxeMbl U TaOIUIIBI, MOCBAIIEHHBIE COCTABY KPOBH, TPyMIaM KPOBH.
JlabopamopHnulie u npakmuueckue pabomol

N3ydeHre MUKPOCKOTMYECKOT'O CTPOSHHUS KPOBH.

Pazoen 8. Tpaucnopm sewgecme

Cepaie, ero CTpOCHHE M PETYJSLUSA ACATENbHOCTU. BOJIBIION M Mamblil Kpyru
KpoBooOpaienus. JlumdpooOpamienue. JIBuxenrue kpoBu mno cocynam. KposiHoe
naBieHue. 3a00JIeBaHUs OPTaHOB KPOBOOOPAIICHUS, UX MPEIYIIPEKICHNUE.
Jlemoncmpayus

Mogens cepana uenaoBeka. TaOmUIbl U CXEMbl, WLIIOCTPUPYIOIIUE CTPOCHHE
KJIETOK KPOBH M OPTaHOB KPOBOOOpAIIICHUS.

JlabopamopHule u npakmuueckue pabomol

N3mepenune KpoBsIHOTO JaBIEHUS.

Omnpenenenue mysibca U MOACYET YnCiia CePASUHBIX COKPAIICHUM.

Pazoen 9. /Ivixanue

[ToTpeGHOCTH OpraHu3Ma YelioBeKa B KUCIOpojae Bozayxa. OpraHbl AbIXaHUS, UX
cTpoenue. JpixarenbHble ABMKEeHUS. ['a3000MeH B NE€rkux, Tkansx. [lepeHoc razos
SPUTPOLUTAMH U TUIaA3MOM KpoBU. Perynsnusa apixanus. VICKycCTBEHHOE JIbIXaHUE.
['onocoBoi amnmapar.

Ilemoncmpayus

Mopaenu roptanu, JETKUX.

JlabopamopHule u npakmuueckue pabomul

OrnpeneneHue 4acTOThl JbIXaHHUS.

Pazoen 10. Iuwesapenue

[TutarenbHble BENIECTBA U MUILEBbIE TPOAYKTHI. [[I0TpeOHOCTD YeIoBeKa B MUIIE U
MUTATENbHBIX BeliecTBaXx. Butamuuel. [lumesapenune. Ctpoenwe u (QyHKIUH
OopraHoB nuiieBapeHus. llunieBapuTenbHble Kele3bl: MEYEHb U MOMXKEIyAOYHast
xenesa. Ortanbl npoueccoB nuiieBapeHus. McciaepoBanus WM. 11 IlaBnoBa B
00JIaCTH MHIIIEBAPEHUSI.

Jlemoncmpayus

PenwedHas Moaens BHyTPEHHUX OPTaHOB YETIOBEKA.

JlabopamopHule u npakmuueckue pabomol

BosneticTBre xeny104HOr0 cOKa Ha O€TKU, CIIFOHBI — Ha KpaxMaJl.

Ornpenenenue HOPM pPaIlMOHATBLHOTO MUTAHMUS.

Pazoen 11. Oomen seuwgecme u Inepzuu



OO6masi xapakTepucTUKa oOOMEHa BemlecTB W HHepruu. llmactudeckuii u
SHEPreTUYEeCKU OOMEH, UX B3aMMOCBs3b. BUTaMUHBI, UX POJIb B 0OMEHE BEIIECTB.
['mnmoBuTaMuHO3. I UNIEpBUTAMUHO3.

Pazoen 12. Bvioenenue

Koneunsle npoaykTel oOMeHa BemiecTB. Opranbl BoieneHus. [louku, ux ctpoeHue
n (Qyaknuu. OOpazoBaHue Mouu.Poiab KOXHM B BBIBEICHUM HW3 OpraHU3Ma
MPOYKTOB OOMEHA BEILIECTB.

Jlemoncmpayus

Monaenp nmoyex.

Pa3zoen 13. Ilokpoewvt mena

Crpoenne u (QyHKUMM KOXU. PoJib KOXHM B TEIJIOPETYISAIMU. 3aKaJuBaHUE.
['uruennyeckue TpeOoBaHusT K ofexkae, oOyBH. 3a0oneBaHUS KOXKH U HX
peayIpexIeHue.

Jlemoncmpayus

CxeMbl, WIITIOCTPUPYIOIINUE CTPOCHHUE KOXKHBIX ITOKPOBOB Y€JIOBEKA, TPOU3BOIHBIE
KOXHU.

Pazoen 14. Pazmnoosicenue u pazeumue

Cuctema OpraHoB pa3MHOXKEHUS: CTpOeHHEe U TurueHa. OIUI0JOTBOPEHHUE.
BuyTtpuytpoOHoe pasutue, poasl. Jlakramus. Poct u pasButue peOEHKA.
[InanupoBaHHE CEMBHU.

Pazoen 15. Bvicuas nepenasa oeamenbHOCHb

Pednexc — ocHoBa HepBHOU nestenbHocTH. McciaenoBanus M. M. CeueHoBa,
W.II1. TlaBmoBa, A. A. Yxtomckoro,ll. K. Anoxuna. Bunel pediaekcoB. dopmbl
noBeneHus. (OCOOEHHOCTH BBICIHICH HEPBHOW JEATEIBHOCTHM W TOBEICHUS
yenoBeka. [lo3HaBarenbHbie Mporecchl. TopMokeHHe. THUIbI HEPBHOW CHCTEMBI.
Peub. Mpimenne. Co3nanue. buonmorndeckue putmbl. COH, €ro 3Hau€HUE U
ruruena. ['uruena ymcreennoro tpyna.llamsars. Omommn. OcoOEHHOCTH TICUXHUKU
YeJoBeKa.

Pazoen 16. Uenoeek u e2o 300posve

CoOunroieHre CAaHWTAPHO - TUTMEHWYECKUX HOPM M TPABUI 3I0POBOTO 00pasa
xu3Hu. OKazaHue NepBOr T0BpaueOHON MOMOIIM MPU KPOBOTEYCHUH, OTPABICHUHN
YrapHbIM Ta30M, CIACEHUM YTOMAIOIIEro, TpaBMax, OXOrax, OOMOpOXEHUHU.
VYKkperieHne 310pOBbsi: IBUTaTelIbHAsl aKTUBHOCTD, 3akanuBanue. MakTopsl pucka:
CTpECChl, TUMIOANHAMUS, MEepeyToMIIeHHEe. BpeaHble NMpPUBBIUKY, UX BIUSHHE HA
3I0pOBbE 4elioBeKa. UenmoBek W Okpyxkaromas cpena. Okpyxaroiias cpena Kak
HMCTOYHUK BellecTB U 3Heprun. Cpena oouranus. [IpaBuna noeeneHus yenoBeka B
OKpY’KaIOIIEeH cpee.

Jlabopamopnule u npakmuueckue pabomul



N3yyenne npu€MOB OCTAaHOBKU apTEPUAILHOIO U BEHO3HOI'O KPOBOTEUYECHUM.
AHanu3 1 OlICHKAa BIMSIHUS HA 3JJ0POBbE UeNIOBEKa (DAKTOPOB OKPYIKAIOIICH CPE/Ibl.

Bbuosiorus. O61mme 3aKOHOMEPHOCTH. 9 KJ1acc

Beeoenue

MecTto Kypca B CHUCTEME €CTECTBEHHOHAYYHBIX [UCIUIUIMH, a TaKXE B
Ouonormueckux Haykax. llenmm u 3amaum Kypca. 3HaueHwe TmpeaMeTa Ui
MOHUMAaHUSI E€JUHCTBA BCEro JKMBOIO M B3aMMO3aBUCMMOCTH BCEX YacTeu
ouocdepsl 3emiu.

Pa3zoen 1. Cmpykmyphasn opzanu3auyus Hcugvlx Op2aHu3Imos

Tema 1.1. XUMHUYECKASA OPT'AHU3ALIMA KJIETKU

DJIEMEHTHBIM COCTaB KJIETKUA. PacnpocTpaHEHHOCTh 3JIEMEHTOB, HMX BKIAaJ B
o0pa3oBaHuE KMBOM MaTepuu U OOBEKTOB HEKUBOWU MPUPOJbI. MaKpOIJIEMEHTHI,
MUKPOJJIEMEHTHI; WX BKJIaJ B 0Opa3oBaHUE HEOPTaHWYECKUX W OPTraHUYECKUX
MOJIEKYJl >KUBOTO BemniecTBa. HeopraHwdeckue MOJEKYJbl »KHWBOTO BEIIECTBA.
Bopa; e€ xumuyeckue cBoiicTBa U Ouonormyeckas poib. Cojii HEOPraHUYECKUX
KHUCIIOT, X BKJIaJ B 00ECIIEUeHUE MPOIECCOB KU3HECATSIIBHOCTH U TIO/IJICPIKaHNE
romeoctaza. Poib KaTHOHOB MW AHHMOHOB B 00ECIEYEHUH MPOIIECCOB
KU3HeAeATeNbHOCTH. (OcMOC M OCMOTHYECKOE JaBJIEHUE, OCMOTHYECKOE
NOCTYIUIEHUE MOJIEKYJl B KJIeTKy. OpraHudyeckne MOJEKyibl. buonormueckue
noiuMepsl — O€NKM; HMX CTPYKTypHasi opranuzanus. DyHKum OenKoBBIX
MOJIEKYJ. YTJEeBOJIbI, UX CTPOCHHE U OMojoruyeckas poiib. JKUpbl — OCHOBHOM
CTPYKTYPHBIA KOMITOHEHT KJIETOYHBIX MEeMOpaH W HMCTOYHUK »Hepruu. JIHK—
MOJIEKYJbl HacnenctBeHHocTH. Penymmkanus JIHK, nepemavya HacieacTBeHHOU
uHboOpMalMK W3 TIOKOJIEHWsT B ToKosieHue. llepermaya HacimeaCTBEHHOM
uHpopManuu #3 sAapa B IuToruiasMmy; TpaHckpumniusa. PHK, eé crpykrypa wu
bynkiuu. Madopmarmonnsie, TpaHCOpTHBIE, pubocomanbabie PHK.
Ilemoncmpayus

O6neMmuas moxens JJHK.

Tema 1.2. OBMEH BEIIIECTB U ITPEOBPA3OBAHUWE SHEPT'MU B KJIETKE
OOMeH BelecTB 1 MpeoOdpa3oBaHue SHEPTHH B KJIETKE. TPaHCIIOPT BEIIECTB Yepes
KJIeTouHyl0 MeMmOpany. [IuHo - n aromuTos. BHyTpukiieTouHoe nmuieBapeHue u
HAKOIUJICHHE HHEPTruM; paclIeIeHue TI0K0o3bl. buocuHTe3 OEenKOoB, KUPOB U
YIJIEBOJOB B KJIETKE.

Tema 1.3. CTPOEHUE N ®YHKIMU KJIETOK

[IpokapuoTnueckue kietku: ¢opma u pasMmepnl. lluTomnazma OaxTepuanbHOMN
kietku. OpraHuzanus wmeTaboiiM3Ma y NpoKapuoT. ['eHeTudeckuil ammapar
Oaktepuii. CrniopooOpazoBanue. PasmHokeHue. MecTto M poOjb MNPOKAPUOT B



OuoleHo3ax. DykapuoTHueckas kietka. L{uTomnasma syKapMOTHYECKOM KIIETKH.
Opranemibl HUTOIUIA3MbI, UX CTPYKTypa U PyHkiuu. [utockenet. BxitoueHnus u
UX pOJIb B META0O0IN3ME KIIETOK.

Kierounoe sAnpo — ULEHTp YIPaBICHHUS IKU3HEACATEIBHOCTBIO  KIIETKHU.
CTpyKTYyphl KJIETOYHOTO Sipa: siiepHasi 000JI0uKa, XpOMAaTHH (F€TEPOXPOMATHH),
AnpbellIKo. OCOOEHHOCTH CTPOEHHUS PACTUTENbHOW KIETKH. JleneHue KIEeToK.
Knerku B mMHOrokierouHoMm opranuzme. llonstue o nuddepeHuupoBKe KIETOK
MHOT'OKJIETOYHOT'O0 OpraHu3ma. MUTOTHYECKHUI IUKII: UHTepdasa, peayruimKaius
JHK; muTo3, (a3zpl MHUTOTHYECKOTO JEJEHUS M MpeoOpa3oBaHUsS XPOMOCOM.
buonoruyeckuit cmpici M 3HaueHHE MUTO3a (Oecroyioe pa3MHOMXKEHHUE, PpOcCT,
BOCIIOJITHCHUE KJIETOYHBIX TIOTEPh B (PUBHOJOTMUECKUX U MATOJOTHUYECKUX
ycnoBusix). Kierounast Teopust CTpoeHHsI OPraHU3MOB.

Jlemoncmpayus

[IpuHIIUTIMANTBHBIE CXEMBI YCTPOMCTBAa CBETOBOIO U 3JIEKTPOHHOTO MHUKPOCKOTIA.
Mogenu knetku. CXeMbl CTPOCHHUSI OpPraHOMJOB PACTUTECIBLHOM W >KUBOTHOM
KJIETOK. MukpomnpenapaTbl KJIE€TOK pAacCTEHUW, XUBOTHBIX W OJHOKJIETOYHBIX
rpuboB. CxemMa MUTOTHYECKOTO JEICHUS KIIETKH.

JlabopamopHule u npakmuueckue pabomul

WN3yyenue kieTok OakTepuil, pacTeHHM ©  KUBOTHBIX HA  TOTOBBIX
MUKpOIpenapaTrax.

Pa3zoen 2. Pazmnoscenue u unoOugudyaibHoe pazeumue op2anu3imos

Tema 2.1. PASMHOXEHHWE OPI"TAHU3MOB

Cymnocth U (GOpMBI pa3MHOKEHHS OpraHu3MoB. becronoe pa3MHOXEHHE
pacTeHH H KUBOTHBIX. [lOJIOBOE pPa3sMHOXKEHHE JKUBOTHBIX W PACTCHUI;
oOpa3oBaHKe MOJOBBIX KJIETOK, OCEMEHEHUE U OIUIOJOTBOpeHHE. bronormueckoe
3HaueHUWE TMOoJoBOoro pasMHoxkeHUs. [‘amerorenes. Ilepuonasl oOpa3zoBaHus
MOJIOBBIX KJIETOK: pPa3MHOXKEHHWE, POCT, co3peBaHue (Meio3) u ¢GopMUpOBaHUE
MOJIOBBIX KJIETOK. OCOOEHHOCTH CliepMaTOreHe3a

1 oBorenesa. OmI0/10TBOpEHUE.

Ilemoncmpayus

[InakaThl, WLTIOCTPUPYIOMINE CIOCOOBI BET€TATUBHOTO Pa3MHOMKEHHUS TUIOAOBBIX
JIEPEBBEB M OBOIIHBIX KYIbTyp. Mukpomnpenapatsl siinexiaeTok. dotorpadumu,
OTpakarolue pa3HooOpa3ue MOTOMCTBA y OJHOM Hapbl POAUTENECH.

Tema 2.2. UHAVBUY AJIbBHOE PASBUTHUE OPT’TAHU3MOB (OHTOI'EHE3)

OMOpHoHanbHEIN mepuoa pa3BuTs. OCHOBHBIE 3aKOHOMEPHOCTH APOOJICHHS,
oOpa3oBaHUME  OJHOCJIOWHOTO  3apojslia —  Ojactynbl.  [acTpynsuus;
3aKOHOMEPHOCTH  00pa3oBaHUs  JBYXCIOHWHOTO  3apojblllla—  TacTPYJIbL.
[lepBuuHbIli OpraHoreHe3 W AajibHelmas aud@pepeHrpoBKa TKAHEH, OPraHOB U



cucteM. [loctamMOpuoHaNibHBIN Nepuo pa3BUTUSA. DPOPMBI MOCTIMOPHUOHATBHOTO
nepuoja pa3Butua. Hempsimoe pa3BuTHE; NOJHBIM M HEMONHBIA MeTaMopdo3.
buonoruueckuii cmbica pazputus ¢ metamopdosom. [Ipsmoe pazsutue. CtapeHue.
OOmue 3aKOHOMEPHOCTH pa3BuTUA. buoreHernueckuit 3akoH. CXO0JICTBO
3apojablliell W SMOpHOHanbHas JauBepreHuus mnpuzHakoB (3akoH K. Bbopa).
buoreneruueckuii 3akoH (2. ['ekkens u @. Mronnep). Padbotsr A. H. CeepiioBa 00
AMOPHUOHATBHON N3MEHYUBOCTH.

Jlemoncmpayus

Tabnuupl, wWuUIOCTpUpYIONIME TMpolecc Meramopdo3a y Oecro3BOHOUYHBIX
(’KECTKOKPBUIBIX U YEHIyHYaTOKPBUIBIX HACEKOMBIX) M MO3BOHOYHBIX (ampuOuit).
Tabnuipl, OTpakaronue CX0ICTBO 3aPOABINICH MO3BOHOUYHBIX KUBOTHBIX.

Tema 3.1. BAKOHOMEPHOCTU HACJIEAOBAHUA ITPU3HAKOB

OtkpeiTue I. MeHzgeneM 3aKOHOMEPHOCTEW  HAclelOBaHUS  INPU3HAKOB.
['mbpunonoruueckuit MeToj WM3y4UeHHs] HACIEICTBEHHOCTH. MOHOTHOPHUIHOE U
MOJIMTUOPUHOE CKpeluBaHue. 3akoHbl Mennens. HezaBucuMoe u CleTuieHHOE
HaciefgoBaHue. ['eHeTnueckoe omnpeneneHue mnona. ['eHOTUN Kak LeJOoCTHas
cucrteMa. B3amMopnelcTBHe ajIeNbHBIX M HEAJUIEIBHBIX T'€HOB B OIpPEICICHUU
IIPU3HAKOB.

Ilemoncmpayus

PonocnoBHbeie. XpOMOCOMHBIE aHOMAJUM 4YeloBeKa M UX (EHOTUITHUYECKHE
IIPOSIBJICHUS.

JlabopamopHule u npakmuueckue pabomol

Pemienne reHeTHYECKUX 3a/1a4 U COCTABIICHUE POJOCIOBHBIX.

Tema 3.2. 3BAKOHOMEPHOCTHU U3BMEHUYMBOCTU

OcHoBHBIE (GOPMBI M3MEHYUBOCTH. | €HOTHNHUYECKass H3MEHYUBOCTH. MyTaluu.
3HaueHWe MyTalMil AJjisi MPAKTUKH  CEIBCKOTO XO35SHWCTBA U OMOTEXHOJIOTHH.
KoMOnHaTuBHAsE WM3MEHUYMBOCTh. OBOJIOIMOHHOE 3HAUYEHHE KOMOWHATHBHOM
n3MeHuYnBoCcTH. DeHoTUnMIecKas, uim MoAUGUKAIMOHHAS U3MEHYUBOCTh. Poib
YCJIOBUM BHEIIHEN CPEJIbl B PA3BUTUU U MPOSBICHUH IPU3HAKOB U CBOMCTB.
Ilemoncmpayus

[Tpumepsl MOAMPUKAITMOHHON N3MEHYUBOCTH.

JlabopamopHule u npaxmuueckue pabomul

[locTpoenne  BapuallMOHHOW  KpuBOM  (pa3Mepbl  JIUCTbEB  PACTEHUM,
AHTPOIOMETPHUYECKHE TAaHHBIC YUAIINXCS ).

Tema 3.3. CEJIEKIIMSI PACTEHUU, )KUBOTHBIX 1 MUKPOOPI AHU3MOB
LleHTphI MPOUCXOXKIACHUS U MHOTOOOpa3usi KyJIbTypHbIX pactenuil. Copt, mopoa,
mTamMM. MeTOoabl CEeNeKUMU PacTeHUM W KUBOTHBIX. J[OCTHKEHHS M OCHOBHBIC
HalnpaBJICHUSI COBPEMEHHOW CEJNEKUMU. 3HAYEHUE CEJNEKUUU [JIs Pa3BUTHUSA



CEIBCKOXO3IMCTBEHHOTO0 MPOU3BOJCTBA, MEAUIIMHCKON, MHUKPOOMOIOTUYECKON U
JOPYTUX OTpacieil NPOMBIILICHHOCTH.

Jlemoncmpayus

CpaBHUTENIBHBIA aHAIW3 MOPOJ JIOMAIIHUX >KUBOTHBIX, COPTOB KYJbTYPHBIX
pacTeHui W UX JUKUX OpeakoB. Komnekuuu u npenapaTtbl COPTOB KYJIbTYPHBIX
pacTeHU, OTIIMYAIOIIUXCS HAUOOBIIEH TJI0I0BUTOCTHIO.

Pazoen 4. Ieonwoyusn y3ncueo2o mupa Ha 3emne

Tema 4.1. MHOI'OOBPA3UE XKMBOI'O MUPA. YPOBHU OPI"AHU3AIIMN U
OCHOBHBIE CBOMCTBA XMBbBIX OPTAHU3MOB

YpOBHM OpraHu3aiuy >KA3HU: MOJEKYJSIPHO - TE€HETUYECKUH, KIIETOUHbIMH,
TKAHEBbI, = OPraHHbIM, OpPraHU3MEHHBIA,  MOMYJSALMOHHO -  BHJOBOWH,
OMOTEOIEHOTHYECKUI U OuocepHbii. EMUHCTBO XMMHMUYECKOTO COCTaBa >KHUBOM
MaTepUH; OCHOBHBIC TPYMNIbI XMMHUYECKUX AJIEMEHTOB M MOJICKYJ, O0pa3yrolue
KUBOE BelecTBO Ounocdepnl. KiietouHoe cTpoeHHE OpraHW3MOB, HACEISIONIUX
3emimto. OOMEH BEHIECTB M CAMOPETYJSIUS B OHOJIOTHYECKHX CHCTEMax.
CaMoOBOCTIpOU3BEACHNUE; HACJIECACTBEHHOCTh M M3MEHYMBOCTH KakKk OCHOBa
CYIIECTBOBAaHUs JXKMBOM Marepuu. Poct u passutue. Pazapaxxkumocts; GhoOpMbI
n30MpaTebHON peakIMi OpPraHu3MOB HA BHEIIHHE BO3JEHCTBUA. PUTMUYHOCTDH
IPOIIECCOB  JKU3HEACATENIBHOCTH; OHOJIOTMUECKHE PUTMBI M HUX 3HAYCHHE.
JIMCKpETHOCTh KMBOTO BEIIECTBA W B3aUMOOTHOILIEHHMS YacTH W LEJIOro B
OonocrucreMax. DHEPro3aBUCHUMOCTb KUBBIX OPraHu3MoB; (OPMBI MOTPEOIICHUS
sHepruu. llapcTBa XHMBOM NOpUPOABI; KpaTKas XapaKTEpUCTHKAa E€CTECTBEHHOM
CUCTEMBI KJIacCU(PUKALIUU KUBBIX OpTaHU3MOB. BuoBoe pazHoobpasue.
Ilemoncmpayus

CxeMbl, OTpakaroume CTPYKTYpbl HAPCTB KUBOM TPUPOIBI.

Tema 4.2. PASBUTHUE BUOJIOI' MU B JIOJAPBUHOBCKUI ITEPUO/T
Pa3Butne Ouonormu B JOJAPBUHOBCKHI Tmepuoi. [ocmoacTBo B Hayke
MPEACTaBICHUN 00 «M3HAYAIBHOU II€JIeCO00Pa3HOCTH» UM HEU3MEHHOCTH >KHBOU
npupoasl. PaGotrer K. JluHHes 1o cucTeMaTHKe pAacTeHWd W KUBOTHBIX.
OpomonmonHas teopus K. b. Jlamapxka.

Ilemoncmpayus

buorpadun y4u€Hpix, BHECIIMX BKIIAJ B Pa3BUTHE DBOJIOMHOHHBIX Uaed. JKu3Hb n
nearenbHOCTh JK. b. Jlamapka.

Tema 4.3. TEOPUS 4. JAPBUHA O ITPOMCXOXXJEHUU BUJOB ITYTEM
ECTECTBEHHOI'O OTBOPA

[Ipeanoceuiku Bo3HUKHOBeHMsI yueHusi Y. [lapBuHa: nocTuXkeHUs B 0O0JacTu
€CTECTBEHHBIX HAyK, JKCIEIUIMOHHbIA wmarepuan Y. JlapBuna. Yuenuwe Y.
JapBuHa 00 uckyccTBEeHHOM oTOope. Yuenue Y. JlapBuHa O €CTECTBEHHOM



otbope. Bun—onemenrtapHas ABOJTIOLIMOHHAS eAUHUIIA. BceoOmast
WHJMBHUAYyallbHAsI U3BMEHYMBOCTh U M30BITOUHAS YHUCIEHHOCTh MOTOMCTBA. boprOa
3a CyIIECTBOBAaHUE U €CTECTBEHHBIN 0TOOP.

Jlemoncmpayus

buorpadus Y. {apuna. Mapuipyt u koHKpeTHble Haxoiaku Y. /lapBuHa BO Bpems
MyTEHIECTBUSI Ha Kopabiie «buriby.

Tema 4.4. TIPUCIIOCOBJIEHHOCTH OPI'AHM3MOB K VCIOBUAM
BHENIHEW CPEJbl KAK PE3VJIBTAT JEWCTBHSA ECTECTBEHHOI'O
OTBOPA

[IpucnocobutenbHble 0COOEHHOCTU cTpoeHUs. [loKpOoBUTEIBCTBEHHAs OKpacka
NOKPOBOB TeJla: CKpbIBatollas OKpacka (0JHOTOHHAs, IBYTOHOBAs, pacujeHsomas
U Ap.); mpeaocTeperaroias okpacka. Mumukpus. [IpucrnocoOuTenbHOE MOBeIeHNE
KUBOTHBIX. 3a00ota 0  MOTOMCTBE. ®Ou3noNOruueckue  ajanTaluu.
OTHOCHUTENBHOCTH IPUCTIOCOOIEHHOCTH.

Jlemoncmpayus

Wnnroctpanyu, AEeMOHCTPUPYIOIIUME CTPOCHHUE Tela KUBOTHBIX W PACTUTEIBHBIX
OpraHu3MOB, OO0ECIICUMBAIONIME BBDKMBAHUE B TUIWYHBIX JUIS HUX YCIOBHUSX
cymectBoBaHus. [IpuMepsl pa3auyHbIX BUAOB MOKPOBUTEIBLCTBEHHON OKPACKHU Y
KUBOTHBIX.

JlabopamopHule u npakmuueckue pabomul

OO6cyxaeHne Ha MOJIEISX POJIM MTPUCTIOCOOUTEIHHOTO MOBEICHUS KUBOTHBIX.
Tema 4.5. MUKPOSBOJIIOLUA

By xak reHeTHYeCKH M30JUMPOBaHHAs CUCTEMA; PENPOAYKTHUBHAS M30JALUSA U €€
MexaHu3Mbl. llonmyndinuonHas CTpyKTypa BHAQ; SKOJOTHUYECKHUE M T'€HETUYECKHE

XapakTepUCTUKU mnomyisiuid. llomynsius —  3JaeMeHTapHasi 3BOJIOLMOHHAS
eqununa. [yt 1 ckopocTh BUI000pa30BaHus; reorpaduuecKoe U KOJIOTHIECKOe
BUI000pa30BaHUE.

Ilemoncmpayus

Cxembl, WUIIOCTPUPYIOIIME TMPOIECC Teorpapuiyeckoro BHA000pa30BaHMUS.
I'epbapu ¥ KOJUICKIIMHW, TOKA3bIBAIONINE WHIWBUAYAJIbHYI0 W3MEHYMBOCTH U
pa3zHooOpasue COPTOB KYJIbTYPHBIX PACTEHHUI U MTOPOJ] JOMAIITHUX KUBOTHBIX.
JlabopamopHule u npaxmuueckue pabomul

N3yueHne npucnoco0I€HHOCTH OPraHU3MOB K Cpeie OOUTAHMUS.

N3yueHne U3MEHUUBOCTH, KPUTEPUEB BUJA, PE3YIHTATOB UCKYCCTBEHHOTO OTOOpa
Ha COpPTaxX KyJbTYPHBIX PACTCHHIA.

Tema  4.6. BUOJIOTUYECKUE  TIOCJIEACTBUA  AJAIITALMUA.
MAKPOJB3BOJIIOLUA



['maBHBIE HampaBiIeHUs SBOJIIOLMOHHOTO Ipolecca. buonornyeckuit nporpecc u
ouonoruueckuii perpecc (A. H. Cesepiuon). Ilytu goctuxkeHuss OMOJIOTHYECKOTO
nporpecca. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIFOLWN: TUBEPTEHIINS, KOHBEPTreHIUA,
napaimenusM. [lpaBuna 3BOJIIOLMM TPYNIT OPraHU3MOB. Pe3ynbTaThl 3BOIOLUU:
MHOTroo0Opa3ue  BHUJOB, OpraHuyeckas  I1eJecoo0pa3HOCTh,  MOCTENEHHOE
YCJI0KHEHUE OPTaHU3aIUU.

Jlemoncmpayus

[Ipumepsl TOMOJOTMYHBIX M  AHAJOTHUYHBIX OPraHOB, MX CTPOCHHS H
MPOUCXOXKAEHUS B OHTOreHe3e. CXeMbl COOTHOLICHUS TYTEH MPOrpPECCUBHOM
OMOJIOTMYECKON JBOJIIOIIMKU. Marepuaibl, XapaKTepu3ylollue MpeCcTaBUTENICH
KUBOTHBIX M PpACTEHUU, BHECEHHBIX B KpacHyl0 KHUTY M HaXOSIIUXCA TOJ
OXpaHOM rocyJapcTna.

Tema 4.7. BOBHMKHOBEHUE KM3HU HA 3EMIJIE

OpraHuueckuil MUp Kak pe3yibTaT 3BOIIOIMU. BO3HUKHOBEHHE U Pa3BUTHUE KU3HU
Ha 3emsie. XUMHUYECKUH, npenduosornueckuii (teopus axaaemuka A. .
OmnapuHa), OMOJIOTUYECKUM M COLIMAIIBHBIN 3TAIbl PA3BUTHUS JKUBOW MaTEpHUHU.
DUIOreHeTUUYECKUECBsI3M B JKMBOM TIPUPOJIC; €CTECTBeHHas KiaccudpuKaius
YKUBBIX OPTaHU3MOB.

Ilemoncmpayus

CxeMbl  BO3HUKHOBEHHS  OJHOKJIETOYHBIX  JYKApUOT,  MHOI'OKJIETOYHBIX
OpPraHu3MOB, Pa3BUTHS LAPCTB PACTEHUMN U )KUBOTHBIX.

Tema 4.8. PASBUTHUE )KXN3HU HA 3EMIJIE

PazButre x)u3HU Ha 3eMiie B apXEUCKYI0 U IPOTEPO30MCKYI0 3phl. [lepBbie cieasb
xu3Hu Ha 3emiie. [losiBleHWe BceX COBPEMEHHBIX THUIOB O€CIO3BOHOYHBIX
KUBOTHBIX. [IepBbie XOpmoBbie. Pa3BUuTHE BOAHBIX pacTeHUil. Pa3BuTHe XKW3HU Ha
3emiie B Majeo30iMckyro 3py. llosiBieHHMEe M SBOJIOIUSA CYXONYTHBIX PACTCHUM.
[TanopoTHuKH, CEMEHHBIE MariOpOTHUKH, TFOJIOCEMEHHBIE pacTeHusl.
Bo3HUKHOBEHHE TO3BOHOYHBIX: PBIOBI, 3E€MHOBOJHBIC, IPECMBIKAIOIIUECS.
PazButue xu3Hu Ha 3eMiie B ME3030MCKYI0 U KailHO30MCKYyI0 3pbl. [losBieHue u
pacnpoCTpaHEHUE TMOKPBITOCEMEHHBIX pacTeHUd. BO3HUMKHOBEHME NTULl W
mitekonuraromux. [logsnenne u pa3surre npuMaroB. [IpoucxoxkaeHne denoBeKa.
MecTo 4denoBeka B xKuUBOM mpupoiae. CucremaTuyeckoe mojokeHue Bujaa Homo
sapiens B CHCTeME >KMBOTHOTO Mwupa. [Ipu3HakKu u CBOWCTBA 4YEIOBEKA,
MO3BOJISIFOIIME OTHECTH €r0 K PAa3JU4YHbIM CHUCTEMATHYECKUM TIpyINIaM LAapCTBa
KUBOTHBIX. CTaauM DSBOJIOLUMH YEJIOBEKAa: JAPEBHEUIIMN YEIOBEK, APEBHUM
YeJIOBEK, MEepBbie COBpEMEHHbIE JIIoAu. CBONCTBA YEIOBEKAa KaK OMOJIOTrHYECKOro
Buna. llonynsauvonnass ctpykrypa Buaa Homo sapiens; 4yenoBEYECKHE pachl;



pacooOpa3oBaHHe; €IWHCTBO TPOMCXOXKIACHUS pac. AHTHHAy4YHas CYIIHOCTb
pacuzma.

Pazoen 5. Bzaumoomnowenusa opeanusma u cpedvt. OcCHo8bl IK0102UU

Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®VHKLINU

buochepa — xuBas obOonouka riaHeTtsl. CTtpykTypa Ounochepbl. KoMnoHeHTHI
Oouocepbl: KMBOE BEIIECTBO, BHIOBOM COCTaB, pa3HOOOpa3ue U BKJIAI B
o6uomaccy. buokocHoe u kocHoe BemiectBo Ouochepnl (B. WM. Bepuanckuit).
Kpyrosopor Bemiects B mpupoje. EctecTBeHHBIE COOOIIECTBA KUBBIX OPraHU3MOB.
buoreonierno3pl. KoMMOHEHTHI OHMOTEOIEHO30B: MPOAYICHTH, KOHCYMEHTHI,
penyneHThl. buoleHo3sl: BHI0BOE pa3HOOOpasue,

IUIOTHOCTh TOMyJNsANMiA, Ouomacca. AoOuormueckme QaxTopsl cpeabl. Pomb
TEeMIEpaTypbl,  OCBEHIEHHOCTH, BIAKHOCTH H  JAPYyruX  (GaKTopoB B
KHU3HEACIATETPHOCTH COO00MIecTB. VIHTEHCHBHOCTh ACHCTBUA (aKTOpa CpEIbl;
orpaHnyuBarommii - paktop. B3ammoseiicTBue (QakTOPOB cpeAbl, TMPEACIBI
BBIHOCJIUBOCTH. buotndeckue ¢akropbl cpensl. llemm u ceTw mwmrTaHus.
DKOJIOTHYECKHe TMUPAMUIBI: YUCeN, OuoMaccel, dHepruu. CMmeHa OMOIIEHO30B.
[lpuuuHBl CMEHBI OWOIEHO30B; (OpMHpOBaHHE HOBBIX CO00OMECTB. DOPMEI
B3aMMOOTHOILIEHUI MEXy OpraHu3MaMHu.

[To3uTHBHBIE OTHOIIEHHUS — CUMOMO3: MyTYyalIu3M, KOOIlepalus, KOMMEHCAIU3M.
AHTHOMOTHYECKHE OTHOLIEHMS: XWIHUYECTBO, Mapa3sUTU3M, KOHKYpPEHIIUS.
HewTpanbHble OTHOIIEHUS— HEUTPAIU3M.

Ilemoncmpayus

Cxembl, WILTIOCTPUPYIOIIUE CTPYKTYpy Ouochepsl M XapakTepusyromme e¢€
OTJIeJIbHBIE COCTaBHBIE 4YacTH. TaOJMIbI BHJIOBOTO COCTaBa M pa3zHOOOpa3us
KUBBIX Opranu3mMoB Onocdepsl. CxeMbl KpyroBOpoTa BEIIECTB B npupoe. KapTsl,
OTPaXKAIOIIUE TEOJOTHMYECKYID HCTOPUI0O MATEPUKOB, PACHPOCTPAHEHHOCTD
OCHOBHBIX OnoMOB cym. [[uadunbemel u kuHOopuiIbMbl «buocdhepay. Ilpumeps
CUMOMO03a MEXKITY PEICTABUTEIISIMUA PA3IMYHBIX [IAPCTB KMUBOU MPUPOIBI.
JlabopamopHule u npakmuueckue pabomol

CocraBiieHHe cXeM Nepeaadyr BEUIECTB U SHEpruu (Lenen nuTaHus).

N3yuenne u omnMcaHue 3SKOCUCTEMBI CBOEH MECTHOCTH, BBISIBICHUE THUIIOB
B3aHMOJICMCTBUS PAa3HbIX BUJIOB B IAHHON DKOCHCTEME.

Tema 5.2. BUOCOEPA 1 YEJIOBEK

[IpupogHbie pecypchl U WX HUCIOJb30BaHUE. AHTPOIOTCHHBIE (DaKTOPHI
BO3JICHCTBUS Ha OMOIIEHO3bI (pOJIb YEJIOBEKAa B TMPHUPOJE); MOCIEACTBUS
XO35IUCTBEHHON  JESATENBHOCTH  ueloBeka.  [IpoOneMbl  paliMOHAIBHOTO
MPUPOJIONOIB30BAHUS, OXPAaHbl MPUPOJBI: 3alIUTa OT 3arpsi3HEHUH, COXpaHEHUE



ATAJIOHOB W TMAMSITHUKOB MPHUPOJbI, OOecredeHre NPHUPOJHBIMH pecypcamMH Ha
CEJICHHUS IIJIAHETBHI.

Jlemoncmpayus

KapTsl 3an10BeqHBIX TEPPUTOPHIL HAIIEN CTPAHBI.

Jlabopamopnule u npaxmuueckue pabomul

AHanu3 W OLEHKa IIOCHEACTBUN JEATEIBHOCTH 4YEJIOBEKA B JKOCHUCTEMAX.



TEMATHUYECKOE IINTAHUPOBAHUE
5 KITIACC

KosimyecTBo yacoB
HaumeHoBaHue pa3jiesioB U TeM
Ne i/ KoHnTpoJbHubie
NPOrpamMMbl Bcero
padoThbI
1 buonorus — Hayka o0 JXHBOW IPUPOIE 4 1
2 Meroas! U3y4eHus KUBOU IPUPOIBI 0
3 Opranu3mbl — Teja )KUBOW IPUPOIbI 10 0
4 Opraau3Mmel 1 cpefia 0OUTaHHS 6 0
5 [IpupoanbIe coodmecTra 6 0
6 JXusas nmpupoia 1 4eIoBeK 1
7 PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




6 KIIACC

KonunuyectBo yacos
HaumeHnoBanue pa3iesioB U TeM
Ne i/ KoHnTpoubHbie
NMPOrpaMMbl Bcero
padoThbI
1 PactuTenbHbli Opranusm 8 1
9 Crtpoenue u MHOTOOOpasue 11 1
MTOKPBITOCEMEHHBIX PAaCTEHUN
3 KuzHenesTenbHOCTh PaCTUTENLHOTO 14 1
opranusma
4 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




7 KIIACC

Ne HaszBanue tembl Kou- BO
4acoB
BBenenue 3
1. | Mup XHBBIX OpraHu3MOB. Y POBHHU OpraHU3aLNH 1
YKUBOTO.
2. | Y. Hapsun. [Ipoucxoxnenue BuoB. MuHorooOpasue 1
OpraHU3MOB, UX KJIaccuUKaLUs
3. | Konrponbnas padota Nel: [ToBropenue u yriyoneHnue 1
3HaHMI OCHOBHBIX Pa3/esoB Kypca 6 kiacca
Tema 1. lapcTBo IIpokapuoTsl 3
4. | OOmas xapakTepucTUKa NpOKapuoT 1
5. [MoamapctBo OxcudorodakTepun. OCOOEHHOCTH 1
CTPOEHHUS, UX POJIb B IPUPOJIE.
6. Kountponbnas pabora Ne2: [lapctBo [Tpokapuotst 1
Tema 2 IlapcTBo I'pudbI 4
7-8. | HapctBo I'puOs. OcoOEHHOCTH OpraHu3aIn 2
JIPNel «CtpoeHnue miaecHeBOTO rprubda MyKopay
JIP No2 «CtpoeHue apoAoKen»
9. | Knacc basunnomukora, Hecosepiienusie rpuost JIPNe3 1
«CtpoeHue Teja NUISIOYHOro rpubay
10. | Otrxen auIIaiHUKU 1
Tema 3 apcTBo PacTenuii 18
11. | O6mast xapakTepUCTHKA [IapCTBA PACTEHUI 1
12. | HoauapcTBo HU3MIKE pacTeHus. Oomas 1
XapaKTepUCTHKA BOJOPOCIEH
13. | PasMHOXXEHHE B pa3BUTHE BOJIOPOCIIEH 1
14. | Muoroo06pasue Bojgopocieit JIP Ned4 «Ctpoenue 1
CIIUPOTHPBI»
15. | IloauapctBo Beicine pacteHus. Oomast 1
XapaKTepUCTHKA MOJapCTBa
16. | Otnen moxoBuHBIe. OCOOEHHOCTH CTPOCHUS U 1
xu3HeneaTenbHoCTH. JIP Ne5 «CtpoeHne mxa
KYKYUIKUH JieH», JIP Ne6 «Ctpoenue mxa carnym»
17. | Otnen miiayHOBUAHBIE . OCOOCHHOCTH CTPOEHUS, POJIb B 1

MIPUPO/IE.




18. | Ornen XBOLIEBUIHBIE, 0COOEHHOCTH CTPOEHUS, POJIb B 1
npupojie. JIP No7 «Ctpoenue xBoia»

19. | Ornen nanopoTHHKOOOpa3zHbie. OCOOCHHOCTH 1
cTpoeHus, xku3zHenesTenbHocTH. JIP Ne§ «Ctpoenune
MAITOPOTHHUKAY

20. | OcoGeHHOCTH CTPOCHUS AIOPOTHUKOB, POJIb B 1
MIPUPOJIC, TPAKTHIECCKOS 3HAUCHHE

21. | Otnen ronocemenHble. OCOOEHHOCTH CTPOEHUS, 1
KU3ZHEACSITEIILHOCTH, TTpoucxoxieHte. JIPNe9
«CTpoeHHEe MYKCKHX U KEHCKUX IIUIICK COCHBD)

22. | Pa3MHO€eHUE TOJIOCEMEHHBIX, UX POJIb B IPUPO/IE, 1
MIPAKTUIECKOE 3HAUCHUE

23. | Otxen noKpeITOCEMEHHbIE, 0COOEHHOCTH OpraHHU3alluH, 1
MIPOUCXOKIICHHE

24. | Pa3aMHOXXEHHE TTOKPBITOCEMEHHBIX 1

25. | XapakrepHbie 0COOCHHOCTH ceMeicTBa Po3o1iBeTHBIE. 1
Knacc asygosbhsbie. JIP Nel0 «CtpoeHne MHUNIOBHUKA

26. | Knacc nsymnonpHbie. XapakTepHbIE 0COOEHHOCTH 1
CEMEHCTB KPECTOLBETHBIX, TACIICHOBBIX, 00OOBBIX.

27. | Knmacc OgnononbHble. XapaKT. 0COOCHHOCTH CEMENCTB 1
3naku u Jluneinsie. JIP Nel1 «Ctpoenue mieHuIsn

28. | KonrposbHas padota Ne3: [{apcTBo PacTenus 1
Tema 4 LlapcTBO KUBOTHbBIE 36

29. | O06mras xapaKTepUCTUKA I1aPCTBA JKUBOTHBIX 1

30. | OcobeHHOCTH OpraHU3aIuy OTHOKJICTOYHBIX, HX 1
knaccudukanus JIP Nel12 «Ctpoenue nadyzopun-

TYQEIbKI»

31. | UroroBoe TectupoBanue 3a lmomyroaue. 1
MHuoroo0pasue u 3HaueHUE OJHOKIECTOYHBIX

32. | OcobeHHOCTH OpraHu3ali MHOTOKIETOYHbIX. ['yOKu- 1
MIPUMUTUBHBIE MHOTOKJIETOYHBIE )KUBOTHBIE.

33. | OcobeHHOCTH OpraHu3aly KHIIEYHOTIONOCTHBIX. JIP 1
Nel3 «Crpoenue runpon»

34. | OcoOeHHOCTH KU3HEIEATEIILHOCTH 1
KHUIIIEYHOIIOJIOCTHBIX

35. | MHoroo6pa3ue KUIIeUHOTIOJIOCTHBIX, UX POJIb B 1
MIPUPOJIe, KU3HU YeIOBEKa

36. | OcobennocTu cTpoeHus MmiIockux yepBei. Kimace 1




PECHUYHBIC YCPBU.

37. | Ilnockue yepBU- Mapa3MUTHI.

38. | Tun Kpyrnsie yepBu. OcoOEHHOCTH WX OpraHU3aLUH.

39. | OCOOCHHOCTH CTPOCHHUS U KHU3HEACITCILHOCTH
KoJb4athix yepBei. JIP Nel4 «Buemnee crpoenue
JIOKJIEBOTO YEPBSI»

40. | MHoroo6pasue KoJIbuaThIX YePBEH.

41. | OcoOeHHOCTH OpraHU3aIMi MOJITIOCKOB, UX
npoucxoxaenue. JIP Nel5 «CtpoeHune pakoBUHBI
MOJLTFOCKOB»

42. | MHoroo6pa3sue MOJUTFOCKOB, MIX 3HAaUY€HHE B ITPHUPOJIC.

43. | OcoOEHHOCTH CTPOEHUS U KUZHEIEATETLHOCTH
wieHucToHorux. Pakoo6pasusie. JIP Nel6 «Buemninee
CTPOEHHUE PEYHOTO PaKa»

44. | MHoroo0Gpa3ue pakooOpa3HbIX, UX POJIb B IPUPOIC

45. | Knacc nmaykooOpa3zHble. OCOOEHHOCTH CTPOCHHUS U
KU3ZHEJESTEbHOCTH.

46. | MHoroo0Opa3ue naykooOpa3HbIX, UX POJIb B IPUPOJIE.

47. | Knacc nacekombie. OcCOOEHHOCTH CTPOEHUS 1
xuzuenearenbHocTu. JIP Nel7 «BHenrnee ctpoenune
HACEKOMBIX»

48. | PaszMHOXeHHUE U pa3BUTHE HACEKOMBIX.

49. | MHoroo6pa3ue HacekoMbIX. VX posbs B ipupoe,
MPaKTUYECKOE 3HaYCHHE.

50. | OcobGeHHOCTH CTPOCHHUS UTIIOKOKUX. MHOTrOOOpasue u
POJIb a IpUpOJIeE.

51. | KontponbsHas pabota Ned: becrio3BOHOUYHBIE KUBOTHBIE

52. | OcobeHHOCTH OpraHu3alry XopAoBbIX. becuepenHbie
KUBOTHbIE. [[03BOHOUYHBIE )KUBOTHBIE.

53. | Hangknacc pei6bl. OcHOBHBIE rpymmbl poi0. VX posib B
MIPUPOJIC U MIPAKTHUECKOE 3HAUCHHUE.

54. | Knacc 3emHOBOHBIE. OCOOEHHOCTH CTPOEHUS U
xu3HeaestenbHocTu. JIPNel8 «BHemHee ctpoenue
narymkun», JIP Nel9 «BryrpeHHee ctpoeHue
36MHOBOJHOTO»

55. | PasmHOXeHUE U pa3BUTHE 36MHOBOAHBIX. X
MHOT000pa3ue u poJib B IpUpPOJIE.

56. | Knacc npecmbikaromiecs.. 0cOOEHHOCTH CTPOCHHUS U




KHU3HCACATCIIBHOCTH.

57. | Muoroo6pa3ue npecMmbikaronuxcs. Ix pons B mpupoe,
MPAKTUYECKOE 3HAUCHHE.

58. | Kiacc ntuisl. OCOGEHHOCTH CTPOEHHUS,
xu3HeaesTenbHocTu. JIP Ne20 «Bueminee crpoenue
NITHUIIBI, CKEJIET, MYCKYJIaTypa»

59. | OcoOeHHOCTH OpPraHU3AIMH TITUI], CBSI3aHHBIC C
MOJIETOM
60- | DKOJOTHYECKUE TPYIIIBI ITUII, UX POJIb B IPUPOJIE,
KHU3HU YeJIOBEeKa

61

62. | Kiacc mnexonuraromue. OCOOEHHOCTH CTPOEHHUS,
xu3HeaesTenbHocTu JIP Ne21 «BayTpeHHee cTpoeHue
MJIEKOTTUTAOIIIETOY

63. | Kimacc murekonuraroniue.

64. | [lnaneHTapHBIE MIEKOIUTAIOIINE, POJIH B IPUPO/IE

65. | KonrpombeHas padora NeS: I{apctBo JKuBoTHBIE
Tema S Bupycsl

66. | Bupycs

67. | Okckypeus «OKMBOTHBIM U PACTUTENBHBIA MUP POAHOTO
Kpas»

68. | UroroBas xoHTpobHas paboTa




8 KUIIACC

Ne Tema Koi- BO
4acoB
Tema 1 YestoBeK Kak OMOJIOrHYEeCKUHA BUT 2
| MecTo yenoBeka B CUCTEME OPraHUYeCKOro MUpa 1
| OcobenHoCTH YenmoBeka 1

Tema 2 . [Iponcxoxaenue yejoBexka 2

3. [TpoucxoxaeHue yenoBeka. ITamnbl €ro CTAHOBIICHUS 1

4, Pacel uenoBeka, UX MPOUCXOKICHUE U €MHCTBO 1
Tema 3. KpaTtkasi ucTopusi pa3BuTHsI 3HAHUIA 0 1
CTpPoeHUu U GYHKUMSAX OPraHnu3Ma YeJIOBeKa

5. Wcropus pa3BuTHS 3HAaHUHN O CTPOCHUH U (QYHKIHSIX 1
OpraHu3Ma yejoBeKa
Tema 4. O01uii 0030p crpoeHust U GyHKUMH 5
OpPraHu3Ma 4ejoBeKa

6. Kiterounoe crpoenue opranuzma. JIP Nel «Ctpoenue 1
KIIETKI»

7. Txanu u opranbl JIPNe2 «Txanm» 2

8. Opransl. Cuctemsl opranoB. Opranuzm. 1

9. KonTponbnas pabora Nel: YenoBek kak 6uonorunyeckuit | 1
BH/]I
Tema S . Koopaunanus u peryasinusi. l'ymopanabnasn | 11
peryJasinusi. JHAOKPHHHBINA anmapar.

10. | 'ymopanbHas perynasuus. DHAOKPUHHBIN anmnapar 1
YeloBeKa, ero 0COOCHHOCTH.

11. | Pons ropmoHOB B 0OMEHHBIX Tporeccax. HepBHO- 1
ryMoOpalibHask perysiius, e€ HapyleHus

12. | HepBnas perymsnus. CTpoeHue U 3Ha4Y€HUE HEPBHOM 1
CUCTEMBbI

13. | CounHO#M MO3T 1

14. | Ctpoenue u QpyHKIMU TOJOBHOTO MO3Ta 1

15. | Homymapus 6omnbioro mosra JIPNe 3 «3yuenue 1
TOJIOBHOTO MO3ra 4YelioBeka (1o MyJsiKam)

16. | [omymapus 6omnbmioro mosra JIPNe4 «Tects, 1

HaIpaBJICHHBIC HAa BBISICHEHUE 00beMa BHUMAaHUS,
3¢ hEeKTUBHOCTH 3aTIOMHUHAHUS




17. | Ananusaropsl (Oprassl 4yBCTB), UX CTPOCHHUE U
GbyHKUIMU. 3pUTENBHBINA aHATU3ATOP

18. | AnanmzaTtopsl ciayxa U paBHOBecus. KoxHo- MbllieuHas
qyBCTBUTEIbHOCTE. OOoHsIHIE. BKYC.

19. | YyBcTBUTENBHOCT aHAIM3aTOPOB. B3anmopeiicTere
aHAJIN3aTOPOB, UX B3aUMO3aMEHIEMOCTb.

20. | KonrtponpHas padora Ne2: KoopauHauus u peryssus.
I'ymopanbHas perymsiuus. DHAOKPUHHBIN anmapar.
Tema 6 . Onopa u ABU:KEeHUE

21. | Anmapat onopsl U ABMXKeHUs, ero pyHkuuu. Ckener
YeJI0BEKa, €ro 3Ha4eHue, CTPOCHHUE CKeJleTa.

22- | CtpoeHue, CBOMCTBA KOCTEH, THITHI KX coenuHeHuH. JIP

23. | No5 « M3ydyeHune BHEITHETO CTPOSHHS KOCTE»

24. | IlepBas moMoIb NPU PACTAKEHUH CBSI30K, BIBUXaX
CyCTaBOB, MEPEJIOMax KOCTEH.

25. | MpImel, uX CTpoeHue U QyHKIUU

26. | Paborta MpImg

27. | 3HaueHue HU3HUECKUX YIPAXKHEHUH 1715
(opMupoBaHUs anmapara ornopsl U ABHKEHUS

28. | KonrtponpHas pabora Ne3: OnopHo-nBurarenbHas
cucreMa
Tema 7. BHyTpeHHsIs cpea OpraHu3sMa

29. | BHyTrpeHHss cpefa opraHus3mMa, e€ 3HaueHue.

30. | [Ina3zma kpoBH, €€ coctaB. DOPMEHHBIE JIEMEHTHI
KPOBH (3PUTPOIUTHI, IEHKOIUTHI, TpOMOOIIUTHI) JIP Ne6
«M3ydenue cTpoeHus: KpOBH 101 MUKPOCKOTIOM»

31. | UmmyHuTET

32. | I'pynns! kpoBu. [lepenuBanue KpoBHU, TOHOPCTBO.
Pesyc- daxtop.

Tema 8. Tpancnopr BemecTB

33. | JBwxkeHue KpoBU U TUMPbI B opranu3me. Oprassl
KpOBOOOpAIIeHHSL.

34. | Pabota cepaua

35. | [Bmxkenue kposu no cocyaam. JIP Ne7 «Onpenenenue
MyJbCca U TOJCYET YKCia CepIeYHbIX COKpaleHui», JIP
Ne 8 «3mepeHne apTepuabHOTO 1aBICHUS

36. | 3aboneBaHus cepAEYHO- COCYAUCTON CUCTEMBI, UX

npenynpexaenue. Ilepsas nomous npu




KPOBOTCUCHUAX.

Tema 9 [Ibixanue 5
37. | IloTpeOHOCTH OpraHn3Ma 4eJI0OBeKa B KUCIOPO/IE. 1
CtpoeHue opraHOB JbIXaHUS
38. | CrpoeHwue Jierkux, ra3000MeH B JIETKHX M TKaHIX 1
39. | dexarenbHbic nBrkeHus. JKU3HECHHAS €MKOCTh JIETKUX | 1

Perymsiuus npixanus. 3a0oseBaHus OpraHoOB JbIXaHMUS,
ux npenynpexaenue. [lepsas noMonis npyu HapyIeHUH

JIBIXaHUS U KPOBOOOpaIeHus

41. | KonrponbHas padota Ned4: KpoBeHocHas u 1
JBIXaTeIbHas CUCTeMBI. TpaHCTIOPT BEIIECTB
Tema 10. IIumeBapenue 5
42. | [IumeBsie IPOTYKTHI, MUTATEIBHBIE BENIECTBA U UX 1
npeBpaieHue B oprannsme. [Tumesapenne. JIP Ne 10 «
OmnpefelieHne HOPM PAIIMOHATEHOTO TTUTAHUSDY
43. | Ctpoenue u QyHKIUM MHUIIEBAPUTEIIHHON CUCTEMBI. 1
[MummeBapeHre B pOTOBOM TOJIOCTH
44, | IlumeBapenue B xenyake. JIP Ne 11 «Bo3zaeiicTue 1
KEITYTOYHOTO COKa Ha OeJIKI»
45. | [InmeBapenue B kumeyHuke. BeacbiBanne 1
MUTATEIbHBIX BEUIECTB.
46. | I'mruena nutanus. [IpodunakTrka xemy104HO- 1
KHILIEYHBIX 3200J1€BaHUN
Tema 11 O0meH BemecTB U YHepruu. BuramMunsbl. 3
47. | OOMeEH BEIIEeCTB ¥ SHEPTUU. 1
48. | Butamunsl 1
49. | Ypok ob6obmaroriero nopropeHus «JIprxanue. 1
[Mumesapenue. OOMeEH BELIECTB
Tema 12 Beigeienne 2
50. | Beigenenue. Ctpoenue u paboTa moyex. 1
51. | 3aboneBaHus MOYEK, UX MPEIYPEKICHIE 1
Tema 13. IToxpoBsI Tes1a 3
52. | CtpoeHue U PyHKIIMU KOXKH 1
53. | Posb KOXU B TEPMOPETYIISLIUU OpraHu3Ma 1
54. | 3akanuBaHue opranuzMa. [ urueHa oaex sl 1 00yBU 1
Tema 14. Pa3mHoOKeHHMe 1 pa3BUTHE 2




55.

[TosoBas cucrema uenoBeka. BozpacTHble mpouecchbl

56. | KontponwsHas pabora Ne5: [TureBaputenbHas,
BBIJICIUTENIbHAS U M0JI0Basi cucTeMbl. OOMEH BEIECTB.
ITokpoBsl Tena.

Tema 15. Boiciiasi HepBHas /1esiTeIbHOCTD

57. | IloBenenue uenoBeka. Pedexc- ocHoBa HEpBHOI
JESITEIbHOCTH, €r0 BUIbI.

58. | TopmoxkeHue, ero BUABI M 3HAUYCHUE.

59. | buonoruueckue putmbl. CoH, €ro 3HaYeHUE, TUTHEHA
CHa.

60. | OcobeHHOCTH BBICIICH HEPBHOW JEATEIBHOCTH
yenoBeka. [lo3HaBaTeNIbHBIE IPOLIECCHI.

61. | Tumbl HEPBHO NEATETHHOCTH
Tema 16 YesioBek 1 ero 310poBbe

62. | CoOnrofeHre caHUTapHO- TUTHEHUYECKUX HOPM U
MIpaBMJI 3I0POBOT0 00pasa KU3HU

63. | Oka3zanue nepBoi JOBpavYeOHOM TOMOIIIH ITPU
OTpaBJIEHUSX, 0’KOTaX, 0OMOPOKEHHIX

64. | BpenHble NpuUBBIUKY U UX BIUSHUE HA 310POBbE
YyeloBeKa

65. | YenmoBek u OKpyKarolas cpenia, npaBuia NOBEICHUS B
cpene oouTaHus

66- | Mrorosoe nmoBTopeHue

67.

68. | UroroBas koHTpoJbHas paboTa




9 KUIIACC

Ne Tema Koi- BO
4acosB

1. Beenenue. brosorust — Hayka 0 KHU3HHU. 1
Pazjnen 1. DBosouns :KUBOM NPUPOABI. 17

2. Muoroo6pasue xuBoro Mupa. OCHOBHBIE CBOWCTBA 1
JKUBBIX OPTaHU3MOB.

3. Pa3BuTne Ouosiornu B 10JapBUHCKHUM NTEPHOJ. 1
OomonmonHas Teopus XK. b. Jlamapka

4, Kontponsnas padota Nel: [ToBropenue u yriyoOiaeHue 1
3HAHMH pa3AenoB Kypca 8 kiacca

5. Hayunble 1 conmanbHO- SKOHOMUYECKHE NMPEANOCHIIKA | 1
BO3HHKHOBEHUS W YTBEPIKJICHUS IBOJIOIIMOHHOTO
yuenus Y. [lapBunHa

6. VYyenue Y. JlapBruHa 00 HCKyCCTBEHHOM 0TOOpE 1

7. VYuenue Y. JlapBuHa 0 ecTeCTBEHHOM 0TOOpE 1

8. [IpucnocobaeHHOCTh OPraHU3MOB- pe3yabTaT neicTBus | 1
ectecTBeHHOTO 0TOOpa. JIPNel «M3yuenue
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpefic OOUTaHUsD»

9. Bun, ero xputepun u cTpyKkTypa 1

10. | JIPNe2 «M3ydyeHne n3MEHUYMBOCTU KPUTEPUEB BUIA. 1
Mopdosiorudaeckuii KpuTepuii BUIQ»

11. | I'maBHBIC HATIPaBJICHUS YBOJIFOIIUN 1

12. | O6mue 3aKOHOMEPHOCTH OMOJIOTUYECKOM 3BOJIIOIUH 1

13. | CoBpeMeHHas cucTemMa pacTeHUA U KUBOTHBIX- 1
0TOOpakeHNe MaKpOIBOJIIOIUU

14. | CoBpeMeHHbIE IPEICTABICHUS O BOSHUKHOBEHUU 1
YKU3HU Ha 3emMJie

15. | XKu3Hb B apXeHCKYIO U IPOTEPO30ICKYIO 3Pl 1

16. | ’)Ku3Hb B nasneo30MCKyI0 3py 1

17. | XKu3Hb B Me3030HCKyt0 3py. JKU3Hb B KaHHO30HCKYIO 1
9py

18. | KouTtpomnbHas pabota No2: DBoronus KuBoil npupoast | 1
Pa3zpnen 2 . CTpykTypHasi Opranm3anus sKUBbIX 14

OpraHu3MoOB.




19. | LuTosiorus- HayKa O KJIETKE 1
20. | Xumuueckas opranuszanus kietku. Heopranmueckue 1
BEIIIECTBA.
21. | Xumuueckas opranuzanus KieTku. Opranndeckue 1
BEIIECTBA- OCJIKHU.
22. | XuMuueckas opranusanus KieTku. Opranndeckue 1
BEII[ECTBA- YTIICBOJIbI, INTTUIBI M HYKIICHHOBBIE
KHCIIOTHI.
23. | Ilnactuueckuii ooOMeH. brnocunTes Oemnka. 1
24. | DHepreTndyeckuil OOMeH. 1
25. | ®oTtocuHTe3. 1
26. | IlpoxapuoTHyeckas KIeTKa. 1
27. | Dykapuorudeckas kierka. Kiierounas memOpaHa. 1
28. | llurorurazma u €€ opraHoOUIbI. 1
29. | JIP Ne3 «M3y4yeHue cTpoeHus pacTUTEIbHON U 1
YKUBOTHOH KJIETOK IT0JT MUKPOCKOITOM)
30. | Kimerounoe spo. 1
31. | Kimerouynas Teopus CTpOCHHS OPraHU3MOB. 1
32. | KonrponpHas padora Ne3: CTpykTypHas opranuzanus 1
YKUBBIX OPraHU3MOB
Pa3znea 3. Pa3aMmHOkKeHHe U MHAMBHUAYAJIbHOE 5
pa3BUTHE OPraHU3MOB
33. | becnosoe pa3MHOKEHHE OPraHU3MOB 1
34. | IlonoBoe pa3MHOKEHUE OPTraHU3MOB 1
35. | MuauBuayanbHOE pa3BUTHE MHOTOKIETOYHOTO 1
opranu3mMa. OMOpHOHAIBLHOE Pa3BUTHE
36. | MuauBHayalibHOE pa3BUTHE MHOTOKIETOYHOIO 1
opranu3ma. [ToctamOproHanbHOE pa3BUTHE
37. | Ypok obobmaroriero nopropenus. OOMye MpUHIIATIBI 1
KJIETOYHOM OpraHu3anuu
Paznen 4 . HacieacTBeHHOCTh M H3MEHYHBOCTD. 14
38. | I'eHeTuka Kak Hayka 1
39. | I'ubpunonornyeckuit METOA N3yUEHHUS 1
HACJIEeICTBEHHOCTHU
40. | OCHOBHBIE MMOHSATHUS TEHETUKH. 1
41. | MoHorubpuIHOE CKpeIuBaHHE. 1




42. | AuruOpumHoe CKpelBaHue. 1

43. | I'eneTnka 4yemoBeka 1

44, | JIPNe4 «PerreHne reHETUYECKUX 3314 U aHAJU3 1
COCTaBJICHHBIX POJIOCIOBHBIX)

45. | XpomocomHas Teopus HaciencTBeHHoctu T. Moprana 1

46. | B3aumojeiicTBHE TCHOB

47. | 3akonomepHocTH u3MeHYMBOCTH. Hacnencrennas 1
U3MEHYHBOCTD.

48. | denotunuueckas u3MeHUUBOCTb. JIP Ne5 «U3yuenue 1
M3MeHYHBOCTH. [locTpoeHNE BapHAIMOHHOTO psifa U
KpHBOW»

49- | Cenekuus opranu3MoB. CeNeKiusi MUKPOOPTraHU3MOB 2

50.

51. | KontposbHas pabota Ne4: HacinencTBEHHOCTD U 1
W3MEHYHUBOCTD
Paznen 5 . OCHOBBI IKOJIOTHH 8

52. | DkoJyorus KaKk HayKa 1

53. | Crpykrypa 6uocheps 1

54. | KpyroBoport BeIecTB B IPUPOJIC. 1

55. | buoreHos u GMoreoreHos 1

56. | ArpoueHos 1

57. | AbuoTtnueckue HakTOpPbI CPEIbI. 1

58. | buotnueckue GaxTops 1

59. | buocdepa u yenosek. [Ipupoanbie pecypcebl 1 UX 1
WCIIOJIb30BaHUE.

60. | Ypok 00001maroero mnoBTOpEHusI.

Pa3znes 6 . Ixo10rusi poAHOTO Kpasi 8

61. | [IpupoaHbie yCIOBUS U SKOJIOTHUYECKUE TTPOOIEMBI 1
[Tensenckoro kpasi.

62. | Dkonorus opraHu3MoB. AanTHpoBaHHbIE (GOPMBI U 1
PUTMBI )KU3HU OPTraHU3MOB POJHOTO Kpas

63. | Oxosorus nomyssauui. Cocras, CTPYKTypa, THUIIBI 1
B3aMMOCBS3€Hl B 9KOCHCTEMaX POJIHOTO Kpasl.

64. | Dxomormyeckue cooOIIecTBa HAIIETO Kpasl. 1

65. | Oxousorus uenoBeka. Cpena KU3HU )KUTEIIEH B 1

ITensenckoii obactu




66. | DakTOpbI, YKPEIUIAIONMIUE U OCTA0ISIONINE 30POBbE
HACEJICHHUS B POJHOM Kpae

67. | CoBpemeHHbIE TPOOIEMBI PAlIMOHATBHOTO
HCIIOJIb30BAHMS U OXpaHbl IpUposl B [IeH3eHCKOM
kpae. OXpaHseMble TEPPUTOPHH.

68. | UroroBas KOHTpOJbHAS paboTa
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