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Jlaaaupyembie pe3yvabTarbl 0cBoeHNs vueoHoro npeaMera «bUOJIOI'USD)
g 5 - 9 kiaaccoB (PI'OC)

Ilnanupyembie pe3yabTaTrbl ocBoeHusi y4ueOHoro mnpeamera «bBHOJIOTI'US»
JIn4HOCTHBIE Pe3yJIbTATHI:

1) BociuTaHUE POCCUICKON TPaXKIAHCKOW MICHTHYHOCTH: MATPHOTH3M, YBOKECHHUE K
OreuecTBY, MPONUIOE M HACTOSIIEE MHOTOHAIMOHAILHOTO Hapoja Poccuu;
OCO3HAaHUE CBOEU ITHUYECKOW MPUHAJIEKHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIbTYPBI
CBOETO HapoJa, CBOETO Kpas, OCHOB KYJbTYPHOTO Hacieaus HapoaoB Poccuum u
YEJIOBEUECTBA; YCBOCHHE T'YMAHUCTUYECKHMX, JEMOKPATUYECKUX W TPATULIHMOHHBIX
[IEHHOCTE MHOTOHAIMOHAIBHOTO POCCUMCKOTO O0OIeCcTBa; BOCIHUTAHUE YYBCTBA
OTBETCTBEHHOCTH U J1oira nepen PoauHoi;

2) ¢dopMHUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH H
CHOCOOHOCTH OOy4YaromMxcsi K CaMOpPa3BUTHUIO M CaMOOOpPA30BAHMIO HA OCHOBE
MOTHBAIlMM K OOYYEHUIO W TIO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO
TanbHEHIIe WHIUBUYyAIbHOW TpaeKTOpuU oOpa3oBaHusd Ha 0a3e OPUEHTHUPOBKHU B
mupe npodeccuid U Npo(ecCHOHATBHBIX MPEANOYTEHUH, C y4E€TOM YCTOMYMBBIX
MO3HABATENILHBIX MHTEPECOB, a TakKe Ha OCHOBE (OPMHUPOBAHUS YBAXKUTEIHHOTO
OTHOILICHHUS K TPYAY, Pa3BUTHUS ONbITA y4aCTHs B COLMAJILHO 3HAUMMOM TPYIE;

3) ¢GopmupoBaHUE IETOCTHOIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOIIECTBEHHON MPAKTUKH, YYUTHIBAIOIIETO COIMAIBHOE,
KYJBTYPHOE, SI3bIKOBOE, TyXOBHOE MHOTO0Opa3nue COBPEMEHHOTO MHUPa;

4) hopMHUpPOBaHKE OCO3HAHHOTO, YBAKUTEIIBHOTO U TIOOPOKEIATEILHOTO OTHOIICHHUS
K JIpyrOMy 4e€JIOBEKY, €ro MHEHHIO, MHUPOBO33PEHUIO, KYJIbTYype, S3bIKY, BEpE,
TPaXJAHCKON TMO3WILIMU, K HWCTOPUM, KYJIbTYpe, PEJIUIHH, TPATULMAM, S3bIKaM,
IIEHHOCTSIM HapoJioB Poccun M HapooB MHpa; TOTOBHOCTH U CIIOCOOHOCTH BECTH
JAAJIOT C APYTUMU JIIOJABMHU U IOCTUTaTh B HEM B3aMMOIIOHUMAHUS;

5) ocBoeHHME COLMATBHBIX HOPM, MPABWJI MOBEICHHS, poyied u (OpM COIHATBLHON
KU3HHM B TPYNIaX M COOONIECTBAX, BKJIIOYAsT B3POCIBIC U COIMAILHBIE COOOIIECTBA;

yY4aCcTHC B IIKOJbHOM CaMOYIIpPaBJIICHUHU H O6H.I€CTB€HHOI>1 KU3HU B IpEaciax



BO3PACTHBIX KOMIETEHIIUN C yYETOM PErMOHANBbHBIX, 3THOKYIBTYPHBIX, COLUATBHBIX
1 DKOHOMHUYECKHX OCOOCHHOCTEH;
6) pa3BUTHE MOPAIBHOTO CO3HAHUS M KOMIIETCHTHOCTH B PECIICHHUH MOPAaJbHBIX
npo6JsieM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (hopMHpoBaHHE HPABCTBEHHBIX YYBCTB U
HPABCTBEHHOT'O TMOBEJCHHUSA, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOILIEHUS K
COOCTBEHHBIM IMOCTYIIKaM;
7) dopmupoBaHME  KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B  OOINEHHH W
COTPYJHUYECTBE CO CBEPCTHUKAMH, JETbMHM CTApIIETO M MIAJALIErO BO3pacTa,
B3pOCJIBIMH B Ipolecce 00pa3oBaTebHOM, OOIIECTBEHHO IMOJE3HOH, Yy4eOHO-
UCCIIEIOBATENLCKOM, TBOPUECKON U IPYTUX BUIOB JIEATEIHHOCTH;
8) dopMupoBaHHE IEHHOCTH 30POBOrO M 0E30MACHOTO 00pa3a >KU3HH; YCBOCHHE
OpaBWJ WHAWNBUAYAIBHOTO U  KOJUJICKTUBHOTO O€30MacHOTO TOBEACHUS B
YpE3BbIYAMHBIX CUTYAIUSAX, YIPOXKAIOUIUX JKU3HU W 3JI0POBBIO JIIOJICH, TPaBUII
MOBE/ICHUS HA TPAHCIIOPTE U Ha JI0POrax;
9) bopMupoBaHHE  OCHOB  DKOJOTHYECKOW  KYJbTYPBI  COOTBETCTBYIOIICH
COBPEMEHHOMY  ypPOBHIO  JKOJOIMYECKOrO  MBIIUJICHUS,, pa3BUTHE  OIbITa
HKOJIOTUYECKH OPUEHTUPOBAHHOM pe(IEKCUBHO-OLEHOYHOM M  MPAKTUYECKOU
NEATETLHOCTH B )KU3HEHHBIX CUTYAIHIX;
10) oco3HaHue 3HAYCHUS CEMbH B KHM3HH YEJIOBEKa U OOIIIECTBA, PUHATHE [IEHHOCTH
CEeMEHOM KU3HH, YBAXUTEIHFHOE U 3a00TIMBOE OTHOIICHHUE K YICHAM CBOECH CEMbH,
11) pa3BUTHE SCTETUYECKOTO CO3HAHUS YePe3 OCBOCHHE XYI0XKECTBCHHOTO HACIICIUS
HapoaoB Poccuu u Mupa, TBOPUYECKOM IEATEIHHOCTH CTETHYECKOTO XapakTepa.
MeTtanpeaMeTHble pe3yJibTaThI:
1)  YMeHHe CaMOCTOSTENBHO ONPENCNATh IEJNW OOydYeHHs, CTaBUTh W
dbopMynIMpoBaTh HOBBIC 3a/1a4M B yueOe U MO3HABATEIBHOMN JACSITETFHOCTH, Pa3BUBAThH
MOTHBBI U HHTEPECHI CBOEH MMO3HABATEIBHOMN 1€ATEIbHOCTH;
2)  YMeHHue caMOCTOSTENFHO TUIAHUPOBATH IyTH JOCTHIXKCHHUS TISNICH, B TOM YHCIIC
albTEpHATUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3PHEKTUBHBIE CTIOCOOBI PEIICHUS
yu4eOHBIX M TO3HABATENIbHBIX 3aJad. IUIAHUPOBAaTh M KOPPEKTHPOBATH CBOIO

WHUBUyAJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;



3) VYMeHHE COOTHOCHUTh CBOM JCHCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH,
OCYILECTBIISITh

KOHTPOJIb CBOEH JESITEIBHOCTH B MPOLECCE TOCTHKEHUS pe3ylibTaTa, ONPENCsATh
cocoObl  MEHCTBUII B paMKax NPEIJIOKEHHBIX YCIOBHH U TpeOOBaHMH,
KOPPEKTUPOBATh CBOU JACHUCTBUSA B COOTBETCTBUM C U3MEHSIONICHCA CUTyallue;

4)  YMeHue OIICHMBaTh IPAaBWIBHOCTh  BBINIOJHCHUSA  Y4eOHOW  3a1ayw,
COOCTBEHHBIC BO3MOKHOCTH €€ penieHUsA(PUKCHPOBATh U aHAIM3UPOBATh TUHAMUKY
COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJILTATOB;

5) BnaaeHue OCHOBaAaMH CaMOKOHTPOJIS, CAaMOOIICHKH, HMPHHATHS PEIICHUH |
OCYLIECTBJIEHUS OCO3HAHHOTO BHIOOpA B YUEOHOM M TTO3HABATEIBHOM IE€ATEIbHOCTH.
6) YMenue omnpenenasTh IMOHATHSA, CO31aBaTh OOOOINCHHUSA, YCTaHABJIMBATH
aHaJIOTUM, KJIACCU(UIIMPOBATH, CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSI U KPUTEPUU
JUIsL  KJIacCU(PUKAlUM, YCTAHABIUBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKOE PACCYXICHUE, YMO3aKiIloueHue (MHAYKTHUBHOE, JIEIyKTUBHOE W TIO
aHaAJIOTUM) U JIeTIaTh BHIBOJIBI;

7)  YMenue co3maBaTh, NMPUMEHATH W MPEOOPA30BBIBATH 3HAKW M CHMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl pelIeHUs YYEOHBIX U MMO3HABATEIIbHBIX 33]1a4;

8)  CwMbICIIOBOE UTEHUE;

9) VYMenwe OpraHu30BbIBaTh y4eOHOE COTPYAHMYECTBO W  COBMECTHYIO
JEATEIIbHOCTh C YUYUTEJIEM U CBEPCTHUKAMU; pabOTaTh UHAMBUIYAJILHO U B TPYIIIE;
HAaXOJUTh OOIee pEelIeHHe MU paspeniarh KOH(MIMKTHI Ha OCHOBE COTJIACOBAHUSA
MO3UIIMHI U ydeTa UHTEPECOB; POPMYIUPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOE
MHEHUE;

10) VYmeHHe OCO3HAHHO HCIOJB30BATh PEYEBBIC CPEACTBA B COOTBETCTBHH C
3a/1aue KOMMYHUKAIIUU JJISI BBIPAXKEHUSI CBOMX YYBCTB, MBICJICH M MOTPEOHOCTEM;
IJIAHUPOBAHUS M PETYJSILIMU CBOEU NEATEIbHOCTH; BIIAJICHUE YCTHOW U MUCbMEHHOU
PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOW PEUbIO;

11) dopmupoBaHHWE M PA3BUTHE KOMIIETCHTHOCTH B OOJACTH HCIIOJIb30BaHUS
WH()OPMAITMOHHO KOMMYHHKAIIMOHHBIX TexHoyoruil (mamee - MKT kommereHimm);
pa3BUTHE MOTHUBALIMU K OBJIAJICHUIO KYJbTYPOUW aKTHBHOTO MOJIb30BAHUS CIOBapsiMU

H JPpYTUMHU ITIOUCKOBBIMU CUCTCMAMU,



12) ®dopmupoBaHHE ¥ PA3BUTHE IKOJIOTMYCCKOTO MBIIUICHUS, YMCHUE IPUMEHSTh
€ro B  II03HABaTEJIbHOW, KOMMYHMKATHBHOM, COLMAJIbHOM  NPAKTHKE U
npodeccuoHaNbHON OpUEHTAIUY.

N3yuenue npenmeTHoi o0nactu «EcTecTBEHHO-HAay4YHbIE TPEAMETB» JIOJKHO
00EeCIICUNTh:

dbopmMHpoBaHUE LIETOCTHON HAYYHON KapTHUHBI MUPA;

MMOHUMAHUE BO3PACTAIOIIEH pPOJM €CTECTBEHHBIX HAyK M HAy4YHBIX
WCCJIEIOBAHUI B COBPEMEHHOM MHpPE, MOCTOSHHOTO IPOIECCa IBOJIOLUN HAYYHOTO
3HAHMS], 3HAYMMOCTH MEKYHAPOJHOTO HAYYHOTO COTPYIHUYECTBA;

OBJIAJICHUE HAYYHBIM MTOJAXOJ0M K PEHICHUIO Pa3IuYHbIX 33/1a4;

OBJIAJICHUE YMEHHUSIMHU (POPMYJIHPOBATH THUIOTE3bl, KOHCTPYHPOBATh,
IPOBOJUTH HKCIIEPUMEHTHI, OLIEHUBATH MOTYYEHHBIE pE3YyJIbTaThI;

OBJIAJICHAE YMEHHMEM COIOCTABIISITh SKCIEPUMEHTAIBHBIE U TEOPETUUYECKUE
3HAHMS C OOBEKTUBHBIMU PEATUSIMHU KU3HMU;

BOCIIUTAHWE OTBETCTBEHHOTO M OEpPEeKHOr0 OTHOLIEHHUS K OKpY)Karolleu
Cpelle; OBJIAJCHHE DKOCUCTEMHOM IT03HABATEIBHOW MOJEIBIO U €€ NPUMEHEHHE B
LEJSAX MPOTHO3a 3KOJOTUYECKUX PUCKOB ISl 3J0POBbS JHOJIEH, 0€30IaCHOCTH KU3HH,
KauecTBa OKPY>KAIOIIEH Cpeibl;

OCO3HaHHUE 3HAYMMOCTH KOHIIEIIUN YCTOMYUBOIO pa3BUTHS;

dbopmupoBaHue ymeHuU Oe3omacHOTO M 3PEHEKTUBHOTO HCIOJIH30BAHUS
71a00paTOpHOTO O00OPYAOBAHUS, TMPOBEACHUS TOYHBIX H3MEPEHUN U aJeKBAaTHOM
OLICHKM TMOJYYEHHBIX pe3yJbTaTOB, NPEJICTABICHUS HAy4YHO OOOCHOBAHHBIX
apryMEHTOB CBOMX JACHCTBUH, OCHOBAHHBIX HAa MEXIPEIMETHOM aHaIN3€ y4eOHBIX
3a11ay.

IIpeaMeTHbIE pe3yibTaThI
1) popMupoBaHue CHCTEMbI HAyYHBIX 3HAHHW O YKHBOW MPHPOJIE, 3aKOHOMEPHOCTSIX
€€ pa3BUTHS, UICTOPUIECKU OBICTPOM COKpAIIEHUU OMOJIOTHYECKOTO pa3HOOOpas3us B
ouocepe B pe3yabTaTe AEATEIBHOCTH 4YEJIOBEKa JUIsl Pa3BUTHUS COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O KAPTUHE MUDPA;
2) dbopMHUpOBaHHE TEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEICTABICHUN O

OMOJIOTNYECKUX 06’I>CKT3X, rnmponeccax, sBJICHHAX, 3aKOHOMCPHOCTSIX, 00 OCHOBHBIX



OMOJIOTUYECKUX TEOPHSX, 00 IKOCUCTEMHOM OpraHU3alMM KU3HU, O B3aMMOCBS3U
KUBOTO U HEXHUBOTO B Onocepe, 0 HACIEACTBEHHOCTH U U3MEHUYMBOCTH; OBIIAJICHHE
MOHATUHHBIM anmnapaToM OHOJIOTUY;

3) mpuoOpeTeHHe OmbITa HWCIOJIB30BAaHUS METOJOB OWOJIOTUYECKON HAyKH |
MPOBEJCHUS HECTOKHBIX OMOJOIMYECKHUX SKCIEPUMEHTOB IS W3YYCHHs >KUBBIX
OpPraHW3MOB W  4YEJOBEKAa, NPOBEACHUS OSKOJOTMYECKONO MOHUTOPHUHIA B
OKPYKaroLIEN CpeIe;

4) popMupoBaHHE OCHOB 3KOJIOTUYECKOW TI'PAMOTHOCTH: CIIOCOOHOCTH OICHHBAThH
MOCJIEICTBUS JEATENbHOCTH YEJOBEKA B NPHUPOJE, BIUSHUE (PAKTOPOB pPHCKA HA
3I0pOBbE UENIOBEKA; BBIOMpATh LIEJEBBIE W CMBICIOBBIE YCTAHOBKM B CBOMX
JNEUCTBUAX U IOCTYIIKax II0 OTHOILIEHUIO K YKUBOW IPUPOJE, 3A0POBBI0 CBOEMY U
OKPY)KAIOIIUX, OCO3HAHHE  HEOOXOAUMOCTH  JEUCTBUH MO  COXPAHEHUIO
O1opa3zHO0Opa3us U IPUPOIHBIX MECTOOOUTAHUIN BUIOB PACTEHUN U )KUBOTHBIX;

5) ¢opmupoBaHHe MpENCTABICHUI O 3HAYCHUU OWOJIOTUYECKUX HAyK B PEIICHHH
npo0eM HEOOXOAUMOCTH PallMOHATIBHOTO MPHUPOAOIOIb30BAHUS 3aAUIUTHI 340POBbS
Jr0AeM B yCIOBHSIX OBICTPOrO M3MEHEHHS SKOJOTHYECKOr0o KayecTBa OKpYXKaroulei
Cpensbl;

6) ocBOeHHE NPUEMOB OKa3aHWsl IEPBOM IMOMOIIM, PAIMOHAIBLHOW OpraHW3aluu
Tpyda MW OTHAbIXA, BBIPAIIMBAHUSA W PA3MHOXKEHUS KYJIbTYPHBIX PACTEHUU W

JOMAaIllTHUX JKHNBOTHBIX, yxoaa 3a HHX.






2. Cogep:xaHue y4eOHOro npeamMera

/KUBBIE OPI AHHU3MBbI

«buonozusn. Beeoenue ¢ ouonozuro 5 knacc» (354, 1u 6 nHeoenrw)
Pa3zoen 1. /Kueoii opzanuzm: cmpoenue u uszyuenue (8u)
Pa3noo0Opasue oprann3mMoB. OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB: KIIETOUHOE
CTPOCHHUE, CXOTHBIN XUMHUECKHI COCTaB, 0OOMEH BEIIECTB M SHEPTHH, MUTAHUE, JbIXaHUE,
BBIJICJICHUE, POCT U Pa3BUTHE, PA3APAKUMOCTb, IBUKEHUE, pa3MHOKEeHUE. buonorus -
HayKa O JKUBBIX OpraHu3Max. PazHooOpasue Onosiormdecknx HayK. MeToapl H3y4eHUs
MPUPOJIbL: HAOTIOICHHUE, SKCIIEPUMEHT (OIBIT), u3MepeHue. O0opyaoBaHUE JJIs1 HAYYHBIX
uccle0BaHuil (J1abopatopHoe 000pyI0BaHUE, YBEIUUUTEIbHBIE TPUOOPHI,
u3MeputenbHblie puoopsl). [IpaBuia paboThl B kKabHHETE OMOJIOTHH, C OMOJIOTHYECKIMU
npudbopamMu 1 HHCTPYMEHTaMHU.
YBenuuuTenbHbIe TPUOOPHI: pyUdHas Jyma, CBETOBOM MUKpocKorl. KiieTka - anemMeHTapHas
eauHuIla )kuBoro. be3wsnepusie u saepHbie kieTku. CTpoeHue u GyHKIUU A]1pa,
LIUTOIIA3MbI U €€ OPTraHOUI0B. XPOMOCOMBI, UX 3HaUeHue. Pa3nuuus B cTpoeHun
PaCTUTENIBHOM U )KUBOTHOM KJIeTOK. CoJiepKaHNEe XUMUUYECKUX 3JIEMEHTOB B KIIETKE.
Bona, npyrue HeopraHu4eckue BeIecTBa, UX PoJib B )KU3HEICSITEILHOCTH KIIETOK.
Opranudeckue BeIIecTBa: OCJIKH, KUPBI, YTIICBOIbl, HYKJIEUHOBBIC KUCIOTHI, UX POJb B
KJIeTKe. BeliecTBa 1 siBJICHUS B OKpYyXKaroieM Mupe. Benrukue ecTecTBOUCIBITaTEN .
Jlabopamopubvie pabombi
1.3HaKoMCTBO C 000OpPYAOBAaHUEM JJIs1 HAYYHBIX HCCIIEIOBAaHUMN.
2.YCTpONCTBO CBETOBOTO MUKPOCKOTIA.
3.CTpoeHne KIETOK )KMBBIX OPTaHU3MOB (Ha TOTOBBIX MHKpPOIIpENaparax).
4. V3yyeHne XMMHUYECKOI0 COCTaBa CEMSH
[IpeameTHbIC PE3YIbTATHL OOYUCHUS
VYuammecs 10JKHBI 3HATh:
OCHOBHBIE TPU3HAKHU KUBOW NPUPObI; YCTPOUCTBO CBETOBOTO MUKPOCKOIA;
OCHOBHBIE OpPraHOW[Ibl KJIETKH; OCHOBHBIE OPraHMYECKHE M MUHEpaJIbHbIC BEIECTBA,
BXOJSIIMX B COCTaB KJIETKHU; BEAYLIMX E€CTECTBOUCHBITATENIEM U UX POJIb B HU3yYCHUU
TIPUPO/IBI.
Yyamuecs JIOJIKHBI YMETh:
O0OBSICHATHh 3HAUCHHE OMOJIOTUYECKUX 3HAHUM B MOBCEIHEBHOM >KM3HM; XapaKTEpPHU30BaTh
METOJIbl OMOJIOTUYECKUX MCCIIeI0BaHUMN; paboTaTh C JIyIOH M CBETOBBIM MUKPOCKOIIOM;
y3HaBaTh Ha TaOJUIIaX M MHUKpPOIpEenaparaXx OCHOBHBbIE OPTraHOW[bI KIIETKH; OOBSICHATH
pOJIb OPraHUYECKUX U MUHEPAJIbHBIX BEIIECTB B KJIETKE; COOJIIOIATh MpaBUiia TOBEACHUS
¥ pabOThI ¢ MPUOOpPaMU U HHCTPYMEHTaMHU B KaOMHETE OMOJIOTHH.
MeTtanpeaMeTHbIe Pe3yIbTaThl O0YICHUS
VYyamuecs 101KHbI YMETh:
MIPOBOIUTH MIPOCTEUIITHE HAOTIOCHNSI, H3MEPEHUS, OTIBIThI, CTABUThH YUECOHYIO 3a7a4y MO/
PYKOBOJICTBOM YUHTEJIST; CHCTEMATH3UPOBATh U 0000IIaTh pa3yMHbIC BUIbI HHGOPMAIIHH;
COCTABJISITh TJIaH BBITIOJIHEHUSI YIEeOHOW 3a/1auu.
Paznen 2. MHOroo6pasme ;kuBbiX Opranu3mos (144)
Pa3BuTue xu3Hu Ha 3emiie: )Ku3Hb B J[peBHEM OKeaHe; Jieca KAMEHHOYTOJIbHOTO NIEPHO/Ia;
pacuBeT IPEeBHUX MPECMBIKAIOIIMXCS; MITULIBI ¥ 3BepH TIpouuioro. PaznooOpasue KuBbIX




opranu3moB. Knaccudukanus opranusmon. Bug. Lapctsa sxuBoii npuposl: bakrepuu,
['pu6s1, Pactenus, )KuBotHbie. OTIMUKTEIbHBIE PU3HAKY MTPEICTABUTENCH PA3HbBIX
ApCTB >kKUBOU npupoibl. CyliecTBEHHbIE MPU3HAKU IIPEICTaBUTENIe OCHOBHBIX I[apCTB,
WX XapaKTEepUCTUKA, CTPOCHUE, OCOOEHHOCTH KU3HEACATEILHOCTH, MECTa OOUTAHUS, UX
pOJIb B IPUPOJIC U KU3HU YeroBeka. baktepun. MHoroobpasue 6aktepuii. Ponb OakTepuit
B TIPUPOJIE U )KU3HU YelioBeka. bakrepun — Bo30yauTenu 3adoneBanuii. Mepbl
poUIAKTHKH 3a00JICBaHU, BRI3BIBAEMBIX OAKTECPUSIMHU.

['puGB1. MHOTOOOpa3ue rpuboB, X POJIh B MPUPOJIC U KU3HU YenoBeka. CheJ0OHbIE U
siIOBUThIE TpuOBI. OKazaHue MPUEMOB MEPBOM MOMOIIHU MPU OTPABICHUU TprUOAMHU.
JInmaitHukuy. Posb MAIIANHUKOB B IPUPOJIE U KU3HU YEIIOBEKA.

MHoroo0pa3ue pacTeHUM, TPUHIUIIBI UX Kiaccudukanuu. Bomopocin, Mxu,
MarnopOTHUKH, TOJIOCEMEHHBIE U TOKPHITOCEMEHHBIE PACTEHHUS. 3HAaYEHUE PACTCHUI B
PUPOJIE U KU3HU YeoBeKa. BakHeline cenbCKOX03sMCTBEHHBIE KYJIbTYPbhL. SI0BUTHIE
pactenusi. OXpaHa peIKuX U UCUE3aIOINX BUJIOB pacTeHuil. MHorooOpasue (TUIIbI,
KJIACCHI XOPJIOBBIX) dKUBOTHBIX, X POJIb B MIPUPO/IE U )KU3HU YenoBeka. OXpaHa KHBOM
npuposl. Bupycel — HekneTounsie popmbl. 3a00JieBaHUsl, BbI3bIBAEMbIE BUPYCAMHU.
Mepsl npodunakTUKu 3a00JI€BaHUN.
IIpakmuueckas paboma

OmnpeneneHue Hauboee pacHpOCTPAHECHHBIX PACTEHUN U dKUBOTHBIX

[IpenMeTHbIE pe3ynbTaThl 00ydeHUS

VYuammecs T0JKHBI 3HATh:

CYIIECTBEHHbBIC MPU3HAKU CTPOCHHUS U KU3HEACITEIbHOCTH U3YyYaeMbIX OMOJIOTMYECKUX
00BEKTOB; OCHOBHBIC MPU3HAKH MPEICTABUTEIEH IAPCTB KUBOUW MPUPOIBI.

Yyanmecs JTOJDKHEBI YMETh:
OTIPEACIISITh MPUHAIC)KHOCTh OMOJIOTHYECKUX OOBEKTOB K OJHOMY M3 LApCTB KUBOU
IPUPOBI, YCTAHABIMBATH YEPThl CXOJICTBA M PA3JIUYUs y TPEICTABUTENIEH OCHOBHBIX
[[apPCTB; pa3InyaTh U3yYeHHbIE 00BEKTHI B IPUPOE, HA TAOIUIIAX; YCTAHABIMBATH YEPTHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHHs; OOBSICHATH POJb MpPEICTaBUTENCH
[[ApPCTB KUBOU MPUPOJIBI B )KU3HU YEIIOBEKA.

MeranpeaMeTHbIe Pe3yIbTaThl 00YUCHUS

VYyammecs: TOKHBI yMETh:

MPOBOJAUTH IPOCTEHUIIYIO KJIACCU(PUKAIUIO )KUBBIX OPTAHU3MOB MO OTJEIBHBIM I[aPCTBAM;
WCITOJIB30BATh JOIOTHUTEIIbHBIE HICTOYHUKN MH(GOPMAIIMH JIJIS1 BBITIOJHEHUS yIeOHOM
3a71a4M; CaMOCTOSITEJIbHO TOTOBUTh YCTHOE COOOIIICHUE Ha 2-3 MUHYTHI.

Pa3nea 3. Cpena oOMTAHUSA KUBBLIX OPraHU3MoOB (54)

HazeMHO-BO3ay1IIHASI, BOJIHAS ¥ TIOYBEHHAs CPEJIbl OOUTAHUSI OPTAaHU3MOB.
[Ipucrnoco61eHHOCTh OPraHU3MOB K cpejie 0OuTaHus. PacTeHus v )KMBOTHBIE pa3HbIX
MaTEPUKOB (3HAKOMCTBO C OT/IACJIBHBIMHU MIPEICTABUTEIISIMH KUBOU TTPUPOIBI KAXKIOTO
matepuka). [Ipupoaabie 30HbI 3eMiu: TyHJIpa, Taira, CMEIIaHHBIC U ITUPOKOJIUCTBEHHBIC
jieca, TPaBSIHUCTBIC PABHUHBI - CTETIN U CABaHHBI, ITYCTHIHU, BIAKHBIE TPOITMYECKUE JIECa.
Kuzub B Mopsix u okeaHax. CooOliiecTBa MOBEPXHOCTH U TOJIIIU BOJIbI, IOHHOE
COO0IIECTBO, COOOIIECTBO KOPAIIOBOTO pr(ha, TITyOOKOBOIHOE COOOIIIECTRO.
Jlabopamopnvie pabomoi

Omnpenenenue (y3HaBaHHe) Hanbosiee pacnpoCTpaHEHHBIX PACTEHUN U )KUBOTHBIX C
UCII0JIb30BAaHUEM PA3IMYHbIX HICTOYHUKOB MH(popMmanuu (dhoTtorpaduii, aTiacoB-
OTIPE/ICIIUTEIICH, uydell, repoapueB u ap.).




[IpenMeTHbIe Pe3yabTaThl 00YUEHUS

VYyammecs 10IKHbBI 3HATh:

OCHOBHBIE Cpe/Ibl OOMTAHUS )KUBBIX OPTaHU3MOB; IIPUPOJIHBIC 30HBI HallleH TIJIAHETHI, UX
obuTaTenei.

VYyammecs JOJKHBI YMETh:
CpPaBHUBATH PA3IMYHBIC CPEIIbI OOUTAHUS, XapaKTEPU30BaTh YCIOBUS KU3HU B Pa3TMUHBIX
cpegax oOuWTaHWs; CpPaBHHUBATh YCJIOBUSI OOMTaHUS B PA3IMYHBIX MPUPOJHBIX 30HAX;
BBISIBIIATH YE€PTHI PHUCTIOCOOICHHOCTH JKUBBIX OPraHU3MOB K OINPEACIEHHBIM YCIOBHSIM;
NPUBOAUTh TPUMEpPHl obOWTarenell Mopeil W OKEeaHOB;HAaOMIomaTh 3a JKUBBIMU
OpraHu3MamH.

MeranpeaMeTHbIC PE3YIbTaThl 00YICHUS

VYyamuecs 101KHbBl YMETb:

HaXxOJUThb M UCIOJb30BATh NPUYUHHO-CIECJACTBEHHbIC CBSI3H; CTPOUTH, BBIIBUTATh U
dbopMyIMpoBaTh MPOCTEHIINE TUIIOTE3bl; BBIAEIATH B TEKCTE CMBICIOBBIE YacTU U
03arjaBliMBaTh UX, CTABUTH BOIPOCHI K TEKCTY.

Paznen 4. YenoBek Ha 3emuie (8 1)

Hayunblie npeacTaBieHus O MPOUCXO0XKICHUH YeJIOBEKa. J[peBHUE MPEIKH YEIOBEKA:
JIPUOMUTEKH U aBCTPAIIONUTEKU. UelloBeK ymerblid. UelloBeK NpsIMoxoadiun. Yemopek
pa3yMHBIN (HeaHAepTajel, KpOMaHbOHEIl, COBPEMEHHBIN YeIOBeK). Mi3meHeHus B
MIPUPO/IC, BHI3BAHHBIC JIEATECIHHOCTHIO UeoBeKa. KucIoTHBIE H0KI1, 030HOBAS JIbIpa,
NapHUKOBBIN 3P EKT, paAoaKTUBHBIE OTX0/Ibl. Bruosornueckoe paznooOpasue, ero
o0eHEeHrE U TyTH coxpaHeHusl. OMyCThIHUBAHUE U €r0 IPUYUHBI, O00phoa ¢
ONYyCThIHMBaHUEM. BakHeHII1e 2K0I0rnYecKre MpoOIeMbl: COXpaHEHUE OMOJIOTHUYECKOTO
pazHooOpa3us, 60pbr0a ¢ YHUYTOKEHUEM JIECOB U OMYCTHIHUBAHUEM, 3aIIUTA TIJIAHETHI OT
BCEX BHUJIOB 3arpsi3HEHUHN. 310pOBbE UeoBeKa U 0€30MaCHOCTD KU3HU. B3auMocCBs3h
3I0POBBS M 00pa3a KU3HU. Bpeousie npusvluxku u ux npogunakmuxa. Cpeda ooumarnus
yenosexa. [IpaBuiia moBeAeHUS YEJIOBEKA B OMACHBIX CUTYALUSX IIPUPOIHOTO
npoucxoxenus. [Ipocreiiive cnocoObl OKa3zaHus MEPBOI TOMOIITH.

JlemoHcTpanus. A10BUTHIC pPACTEHUSI U ONIACHBIE dKUBOTHBIE CBOEH MECTHOCTH.
Jlabopamopuvie pabombi

M3mepeHue cBOero pocta U Macchl Tena.

[IpeaMeTHbIe pe3yabTaThl 00ydeHUS

Yyamuecs qOJKHEI 3HATh:

MPEIKOB YeI0OBEKa, X XapaKTepHbIC YePThl, 00pa3 KU3HU; OCHOBHBIE AKOJOTUUECKUE
po0JIeMbl, CTOSIIITUE TIePE]] COBPEMEHHBIM Y€JI0BEYECTBOM; IIPaBUJjia MOBEICHUS YEJIOBEKa
B OIACHBIX CUTYAIUAX MIPUPOHOTO MPOUCXOXKIACHUS; MPOCTEUIIINE CTIOCOOBI OKa3aHUs
MepBOM MOMOIIU TIPH OKOTaX, 0OMOPOKEHHUH U JIp.

Yuamuecs 10IKHbI YMETh:

OOBSACHSITh MPUYUHBI HETATUBHOTO BIUSHUS XO3IMCTBEHHOU JIEATEILHOCTH YEJIOBEKa Ha
IPUPOAY; OOBICHATH POJb PACTCHHUI U )KUBOTHBIX B KU3HH UEJIOBEKa; 00OCHOBHIBATH
HEO0OXOMMOCTb MPUHATHS MEP TI0 OXPaHE KUBOW IPUPOBI; COOTIOIATH MPABUIIA
MOBEICHUS B TIPUPOJIC; PA3TMUATh HA KUBBIX 00BEKTaX, TAOIHUIIAX OTIACHBIC IS )KU3HU
YEJIOBEKa BUJbI PACTEHUH U )KHBOTHBIX; BECTH 3/I0POBBIN 00pa3 U3HHU U TPOBOIUTH
00pBrOy ¢ BpeAHBIMH MPUBBIYKAMH CBOUX TOBAPHUIIEH.

MeranpeamMeTHbIE pe3ysibTaThl 00yueHusI
VYyammecs JOJKHBI YMETh:




paboTath B COOTBETCTBUU C MOCTABICHHOW 3ajayeil; COCTaBISATh MPOCTOM M CIOKHBIN
IUTaH TEKCTA; y4aCTBOBATh B COBMECTHOM JEATEIBHOCTH; padOTaTh ¢ TEKCTOM maparpada u
€ro KOMIIOHEHTaMU; y3HABATh U3y4yaeMble OOBEKTHI Ha TAa0JIMIIaX, B IPUPOJIE.
JIn4HOCTHBIE pe3ynbTaThl o0y4eHus
dbopMHpoBaHHEe  OTBETCTBEHHOTO  OTHOIIEHUS K  oOydeHuto;  ¢GopMHpOBaHUE
MO3HABATE/IbHBIX HHTEPECOB W MOTHBOB K OOydYeHHUIO; (OPMUPOBAHHE HABBIKOB
NOBEACHUSI B NPHUPOAE, OCO3HAHUS LIEHHOCTH >KUBBIX OOBEKTOB; OCO3HAHUE LIEHHOCTH
300poBOro u Oe3omacHOro oOpasza >KuW3HHM; (OPMUPOBAHHE OCHOB SKOJIOTHUECKON
KYJBTYPBL.

«buoJjiorus. JKupout opraumnsm. 6 kiaace» (354, 1 4 B Hee110)

Beenenue (14) buosorus — kak Hayka. Posib OMOJIOTHH B IPAKTUYECKOM NE€ITETbHOCTH
moned. MeTo bl U3y4eHUs )KUBBIX OOBEKTOB.
Pasznes 1. CTpoeHue ¥ CBOCTBA KMBbIX OPraHu3MoB (124)
Tema 1.1. OcHOoBHbBIE CBOICTBA *KMBBIX OpraHn3MoB (14)
Pa3noo6pa3zue opranuzmMoB. OCHOBHbBIE CBOMCTBA KUBBIX OPTaHU3MOB: KJIETOUYHOE
CTPOCHUE, CXOJIHBI XUMUUYECKUN COCTaB, 0OOMEH BEIIIECTB U YHEPTUH, MUTAHUE, JbIXaHUE,
BBIJICJICHUE, POCT U Pa3BUTHE, PA3IPAKUMOCTb, TBUKEHHUE, PA3MHOXKEHHUE.
Tema 1.2. XuMHUYeCKH COCTAB KJIETOK (24)
Knerounoe ctpoenue oprann3aMoB. Coziep:kaHue XMMUYECKUX JIEMEHTOB B KieTke. Bona,
JIPYTUE HEOPTraHUYECKUE BEILIECTBA, UX POJIb B )KU3HEACATEIBHOCTH KIIETOK.
Opranudeckue BeIIeCTBa: OCJIKH, KUPbI, YTIICBOIbI, HYKJIEUHOBBIE KUCIOTHI, UX POJb B
KJIETKE.
Ipaxmuuecxas paboma. 1. OnpeneneHrue cocTaBa CEMsH IMIIICHHITBI.
Tema 1.3. CTpoeHue pacTUTEIbHON U ;)KUBOTHOH KJIETOK. (2 4)
Pacrenus. Knetku, Tkanu u opransl pacTeHuid. Kitetounoe crpoenue
oprann3MoB. KieTka - anemeHTapHas e1MHHUIA )KUBOT0. be3bsiiepHbIe U A/IE€pHbIE KIIETKH.
Crpoennie 1 PyHKITUU SApa, IUTOTUIA3MBI U €€ OPraHOMIOB. XPOMOCOMBI, UX 3HAaYCHUE.
Paznuuus B CTpO€HUM PaACTUTEIBHON U )KUBOTHOM KJIETOK.
Jlabopamopnas paboma. 2. CTpoeHUEe KJIETOK KUBBIX OPraHU3MOB (Ha TOTOBBIX
MUKpOIpenaparax).
Tema 1.4. Jlesienne kiaeTku (2 )
lenenue - sadicuetiuiee c8oUCmeo Kiemox. 3Hauenue oeieHus 0ns pocma U pa3eumust
MHO2OKNEMOYH020 Op2anu3ma. /lea muna oenenusl. /leieHue - 0CHO8A pa3MHOI’CEHUS
opeanuzmos. OcHosHbie munvl 0ejieHust kiemok. Mumo3. OcHo6Hble 5mansvt MUmo3a.
CywHocmb metio3a u e2o buoiocuieckoe 3HaueHue.
JemoHcTpanus
Muxponpenapam « Mumo3y». Muxkponpenapamuol XxpomMocomMHo20 Habopa uenosexa,
HCUBOMHBIX U PACMEHU.
Tema 1.5. Tkanu pacTeHuii 1 ;KUBOTHBIX (14)
KneTku, TkaHu 1 OpraHbl paCTEHUM U KUBOTHBIX. [loHATHE «TKaHBY». KileTOuHbBIE
AJIEMEHTHI U MEXKJIETOYHOE BEIIECTBO. THUIbI TKAHEW pacTeHU, ©X MHOT000Opasue,
3Ha4YeHUEe, 0COOCHHOCTH CTpOeHUs. THUIbI TKaHEH KUBOTHBIX OPTaHU3MOB, UX CTPOCHHUE U

byHKIUH.




Jlabopamopnas paboma. 3. TkaHH )KHUBBIX OPTaHU3MOB.

Tema 1.6. Opranbl 4 cucTeMbl OpraHos (3 4)

KieTku, TkaHu ¥ opraHbl pacTeHUM U KUBOTHBIX. [loHsATHE «opran». OpraHbl IBETKOBOTO
pactenus. BHemHee cTpoeHue u 3HaueHue KopHs. KopHeBbie cuctembl. Bunonsmenenus
kopHei. CTpoeHue u 3HaueHue noodera. [Touka - 3auarounbrit moder. Ctedens Kak 0CeBOi
opran noOera. [lepensmwkenue BemecTs 1o ctedmto. Jluct. Ctpoenne n GyHKIHAH.
[IpocThie U cllokHBIE JIUCThS. [[BETOK, €ro 3HaueHue U CTpOeHUE (OKOJIOLBETHHK,
TBIYMHKH, niecTukH). Corserus. [noawl, nx 3HaueHue u pazHooopazue. CTpoeHHE CEMSH
OJIHOJIOIBHOTO U JBYJ0JIBHOTO pacTeHui. CucteMbl opraHoB. OCHOBHBIE CUCTEMBI
OpraHOB )KHBOTHOT'O OpPTraHM3Ma: MUIIeBapPUTEIIbHAS, OTIOPHO-ABUTAaTEIIbHAS, HEPBHAS,
SHIOKPHUHHAS, PA3MHOXKEHHS.

Jlabopamopnas paboma. 4. Pactio3HaBaHHE OPraHOB PACTEHUM M )KUBOTHBIX.

Tema 1.7. PacTeHus v ;KUBOTHbIE KaK 1[€JIOCTHbIE OpraHu3Mbl (14)

B3anmocBs3b KIIETOK, TKAHEH U OPraHOB B OpraHu3Max. JKUBbIC OpraHU3MBbI U
OKpy>Karolas cpefa.

[IpenMeTHbIe Pe3YIbTAThl 00YUEHHUS

VYuyarmuecs 10KHBI 3HATD:

CYTh IOHSATUM U TEPMHUHOB: «KJIIETKA», «SIIPO», «MeMOpaHay, «000JI0UYKay, «IIIaCTHIA,
«OPTAHOHUY, «XPOMOCOMaY, KTKAHBY, «OPTaH», «KOPECHB, «CTEOCIbY, IHCTY, KIIOYKaY,
«IBETOKY, (IO, «CEMS», «CHCTEMa OPTAaHOBY, ITUIIICBAPUTEIIbHASI CHCTEMAY,
«KPOBEHOCHAS CHCTEMay, «IbIXaTelbHAS CUCTEMaY, «BBIIEITUTEIIbHASI CHCTEMAY, «OITOPHO-
JIBUTATEJIbHASI CUCTEMAY, «HEPBHASI CUCTEMAY, «OHIOKPUHHAS CUCTEMAY, KPA3MHOKECHUEY;
OCHOBHBIC OPTaHOW/IBI KJICTKH, TKAHW PACTCHUI U )KHBOTHBIX, OPTAHBI M CUCTEMBI OPTaHOB
pacTeHui U )KUBOTHBIX; UTO JISKUT B OCHOBE CTPOSHUS BCEX KUBBIX OPTaHU3MOB;
CTPOCHHUE YacTel modera, OCHOBHBIX OPTaHOB CUCTEM OPTaHOB JKUBOTHBIX, YKa3bIBaTh MX
3HAYEHUE.

VYuyanuecs 10KHBI YMETh:

pacrio3HaBaTh M MOKa3bIBaTh Ha Ta0JIUIIaX OCHOBHBIC OPTaHOMUIBI KJICTKH, PACTUTEIIbHBIC U
YKUBOTHBIC TKAHU, OCHOBHBIC OpTaHbl M1 CUCTEMBI OPTaHOB PACTCHUH U KUBOTHBIX;
HCCIIeIOBATh CTPOSHHUE OCHOBHBIX OPTaHOB PACTEHHUS; yCTaHABIMBATh OCHOBHBIE YEPTHI
pasnu4us B CTPOSHUW PACTUTEIILHON U )KUBOTHOM KJIETOK; YCTAaHABIMBATH B3aUMOCBSI3h
MEXJIy CTPOCHHEM ToOera u ero (yHKIUSIMU; UCCIEA0BATh CTPOCHUE YacTel rmodera Ha
HaTypaJbHBIX 00BEKTAX, OMPEACIIATh X Ha TabnIlaX; 00OCHOBBIBATH BAXKHOCTh
B3aMMOCBSI3HM BCEX OPraHOB U CHUCTEM OPraHOB JyIsl 00eCTieYeHUS 1IeIOCTHOCTH OpraHu3Ma.
MertanpenMeTHbIe pe3yJabTaThl 00YUCHUS

Y4amuecs I0IKHbI YMETh:

paboTaTth ¢ JOMOTHUTECIBHBIMA HCTOYHIKAMHA HH(DOPMAIIUN; TaBaTh ONPEICICHUS;
paboTath ¢ OMOJIOTMUYECKUMU OOBEKTAMH.

Paznen 2. ’KuzHenesiTeJbHOCTh Opranu3mMoB (194)

Tema 2.1. IluTanue U nuieBapeHue (24)

[Tporecchl KU3HENEATETLHOCTH; OOMEH BEIIECTB U MPEBPAIICHUE SHEPTHUH, TUTAHNUE,
dboTocuHTE3, IBIXaHUE, yIaJICHUE IPOTYKTOB OOMEHa, TpaHCIOPT BemecTB. CyIHOCTh
MOHATHS «IHTaHuEe». OCOOCHHOCTH IMUTAHUS PACTHTEIIBHOrO opranu3Ma. [TouseHHOE
nutanue. Bozaymnoe nutanue (porocunres). OCOOCHHOCTH MUTAHUS KUBOTHBIX.
TpaBosiTHbIE KUBOTHBIE, XUIITHUKH, TPYTOEAbl; CAMOMOHTHI, TTapa3uThl. [lumieBapenue u
ero 3HadeHue. OCOOEHHOCTH CTPOCHUS MUILEBAPUTENBHBIX CUCTEM )KUBOTHBIX.




[TumeBapuTenbHbie (EPMEHTHI U UX 3HAUCHHE.

JeMmoHcTpanus. JleicTBre *Keay10u4HOTo coKa Ha 0eok. [[elicTBue CItOHBI Ha KpaxMall.
OmnbITHI, TOKa3bIBAIOIIHE 00pa30BaHUE KpaxMaa Ha CBETY, MOTJIOIMICHHE YTIIEKUCIOTO
rasa JIMICTbSIMH, POJIb CBETa U BOJIbI B JKM3HU PACTCHHUIA.

Tema 2.2. J/Ipixanue (2 4)

[Iporieccol )XKU3HEASATEIPHOCTH;, 3HAaUCHUE bIXaHus. Pojib KHcIIopoaa B mpoliecce
pacIleruieHUs OpraHUYeCKUX BEIIECTB U OCBOOOKICHUS SHEPTUui. J[pIXxaHue pacTeHHIA.
Ponb ycThuUIl 1 YeUEeBUYEK B JIbIXaHUU pacTeHUM. JIpixaHue >kMBOTHBIX. OpraHbl AbIXaHUS
’KMBOTHBIX OPTaHU3MOB.

Jemonctpanus. OnbIThl, WITIOCTPUPYIOIINE AbIXaHUE MIPOPACTAIOIINX CEMSH; IbIXaHUE
KOpHEW; 00HapyKEHUE YTIECKHUCIIOr0 ra3a B BbIJILIXaEMOM BO3/IyXE.

Tema 2.3. IlepeaBu:xeHue BeuecTs B opranusme (24)

[Ipoueccnl )ku3HENEATEIBHOCTH. [IepeHOC BEIIECTB B OPraHu3Me, €ro 3HAYCHHUE.
[TepenBuxenue BeiecTB B pacTeHUud. OCOOEHHOCTH CTPOSHHUS OPTaHOB PACTEHUH,
obecrneunBaroIUX Mpolecc neperoca pemiects. OCOOEHHOCTH MEPEHOCa BEIIECTB B
OopraHm3Max )UBOTHBIX. KpoBeHOCHas cucTeMa, e€ crpoenne u pynkiuu. ['emonumda.
KpoBb 1 €€ cocTaBHbIe YacTH (T71a3Ma, KJICTKH KPOBH).

JemoncTpanus. OnbIT, WITIOCTPUPYIOIIMHI MyTH MEPEABUKEHUS OPraHUYE€CKUX BEIIESCTB
1o cTedso pacteHus. Mukponpenapatsl «CTpO€HHUE KIETOK KPOBH JIATYIIKW U
«CTpoeHHE KIIETOK KPOBH YEJIOBEKAY.

Jlabopamopnas paboma. 5. llepeaBmwkeHne BoAbl 1 MUHEPAIBHBIX BEIIESCTB I10 CTEOJIIO.
Tema 2.4. Boigesienue. O0MeH BellecTB U JHEPruu (24)

[Iponieccol xKU3HEAEATENBHOCTH; POIb BBIZIEJIEHUS B TPOLIECCE JKUZHEACATEIIBHOCTH
opranu3MoB. [IpoayKThI BbIIEIEHUS Y pACTEHUH U )KUBOTHBIX. BBIZIEIEHNE y pacTeHUM.
Brinenenue y skuBOTHbIX. OCHOBHBIE BBIJCIUTEIBHBIE CUCTEMBI Y )KUBOTHBIX. OOMEH
BEIECTB U YHEPIHUH.

Tema 2.5. Onopublii cucremsl (14)

3Haue€HUE OMOPHBIX CUCTEM B KWU3HU OpraHu3MoB. ONOpPHBIE CUCTEMBI PACTCHUH.
OnopHbI€ CUCTEMBI )KUBOTHBIX.

Hemonctpanus. CkeneTsl MiIEKONUTaOMMX. Pacuibl kocTeld. PakOBUHBI MOJITTFOCKOB.
Konneknum HacCeKOMBIX.

Jlabopamopnas paboma. 6. Pa3HO0Opa3ne OMOPHBIX CUCTEM KMBOTHBIX .

Tema 2.6. /IBim:keHne (2 4)

[Iporiecchl )xu3HeAEITENHHOCTH; JIBKeHHE. J[BUKeHNEe KaKk BaKHEHIIass 0COOEHHOCTh
YKUBOTHBIX OPTaHU3MOB. 3HAYCHUE JBUTATCIIbHON aKTUBHOCTU. MEeXaHU3MBI,
obecrieunBaroIue ABUKEHHUE )KUBBIX OPTaHU3MOB.

Jlabopamopmbie pabomwi

7. ABuxenue uHGy30pun Ty(HETbKH.

8. IlepeMerieHue 10K I€BOTO YEPBS.

Tema 2.7. Peryasinusi IpoueccoB sKU3HeAesATeJIbHOCTH (2 4)

Perynsuus nponeccoB )KU3HEAEATEIbHOCTH. JKU3HEAEITEIbHOCTh OpraHu3Ma 1 €€ CBSI3b C
OKpY’Karomen cpeaor. Perynsiius npoieccoB )KU3HEAESITEIbHOCTH OPTaHU3MOB.
Pazapaxxumocts. HepBHast cuctema, ocooeHHOCTH cTpoeHws. Pediexc, MHCTUHKT.
Tema 2.8. Pazmuozkenne (34)

Poct, pazButue u pasMHokeHue. buonorndyeckoe 3HaueHUE pa3MHOXKEHUS. Bubl
pa3smMHOxkeHus. becronoe pa3MHOKEHUE KUBOTHBIX (JIeJICHUE MPOCTEUIINX, TOYKOBAHUE




ruzpsl). becnionoe pazmHoxkenue pactenuil. [logoBoe pazMHOXKEHHE OPraHU3MOB.
Oco0EeHHOCTH TIOJIOBOTO Pa3MHOKEHUS )KUBOTHBIX. OpraHsl pazMHoxeHus. [1onoBbie
kietku. OmnonorBopenue. [looBoe pazmHoxkenue pacteHuid. OnbuieHue. J[BoliHoe
oruiogoTBopeHue. OOpa3oBaHue MIOAOB U CEMSIH.

Hemonctpanus. CriocoObl pa3MHOXEHUs pacTeHunil. PazHooOpasue u cTpoeHue COIBETUH.
[TpakTrueckas pabora. 9. BeretatnBHOE pa3sMHOKEHUE KOMHATHBIX PACTCHUM.

Tema 2.9. Poct n pazBurue (2 4)

Pocrt, pazButne u pazmHoxenue. Poct u pasBurue pacrenuil. UHIMBHIyallbHOE pa3BUTHE.
PacnpocTtpanenue mnonoB u ceMsH. COCTOSTHUE TTOKOSI, €r0 3HAYEHUE B )KU3HU PACTCHHIA.
VYcnoBust npopactanust ceMsiH. [lutanue u poct npopocTkoB. OCOOCHHOCTH Pa3BUTHS
YKUBOTHBIX OpraHu3MoB. Pa3zButure 3apojapiiia (Ha MpUMepE JIAHLIETHUKA).
[TocTamOproHanbHOE pa3BUTHE KUBOTHBIX. [IpsiMoe 1 HenpsAMoe pa3BUTHE.
Hemonctpanus. CiocoObl pacpocTpaHEeHHs MI010B U ceMsiH. [IpopacTanue cemsiH.
Jlabopamopnasa paboma. 10. TIpsamoe 1 HENpsiMOe pa3BUTHE HACEKOMBIX (Ha
KOJUJIEKLIHOHHOM MaTepuase).

Tema 2.10. Opranusm kak eaunoe ueJsoe (1 4)

B3anMocCBsI3b KIIETOK, TKAHEW U OPraHOB B OpraHu3Me. PeryiaropHas AesTeIbHOCTD
HEPBHOM M ryMOpasibHO# cucteM. OpranusM (QyHKIIMOHUPYET KaK €IUHOE LENO0E.
Opranusm - OMoJIoruuecKasi CUCTemMa.

[IpeameTHbIEC PE3YITATHL OOYUEHUS

VYuammecs T0JKHBI 3HATh:

CYTh MOHATUIA U TEPMUHOB: «IIOYBEHHOE MUTAHUEY, «BO3AYIIHOE TUTAHUE,
«XJIOPOIIACTY, «(DOTOCUHTE3)», KITUTAHUEY, «IBIXAHUEY», KTPAHCHIOPT BEUIECTBY,
«BBIJICTICHUEY, «JIUCTONA, «OOMEH BEILECTBY, «XOJIOAHOKPOBHbBIE KUBOTHBICY,
«TETTOKPOBHBIE JKUBOTHBIE), KOMOPHASI CHCTEMAY, «CKEJIET», «JIBHXKEHHEY,
«Pa3APAKUMOCTHY, «HEPBHASI CUCTEMAY, «IHIOKPUHHAS CUCTEMaY, «pedIIeKcy,
«Pa3MHOXKEHHE», IIOJIOBOE Pa3MHOKEHHUEY, «0eCI0Ioe pa3MHOXKEHHUE», KITOUKOBAHUE,
«repMappoanuT», «OIIOIOTBOPEHUEY, KOIBIIICHUE), POCT», «PA3BUTHEY, KIIPSIMOE
Pa3BUTHE», KHENPSIMOE PA3BUTHEY; OPTAHbl U CUCTEMBI, COCTABIISIFOLIUE OPraHU3MBbI
pacTeHus U AKUBOTHOTO.

VYyamyecs 101KHbI yMETh!

ONpeaeNsaTh U MOKa3bIBaTh HA TA0JIMIIE OPTraHbl U CUCTEMBbI, COCTABIISIOIINE OPTAHU3MBI
pacTEeHUM U )KUBOTHBIX; OOBSACHATH CYIIHOCTh OCHOBHBIX MPOLIECCOB KU3HEAEATEIbHOCTH
OpraHu3MOB; 0OOCHOBBIBATH B3aWMOCBSI3b IIPOLIECCOB KUBHEIEATETLHOCTH MEXYy COO0iA;
CPaBHUBATH MPOIIECCHI KUZHEIEATEIbHOCTH PAa3IMYHbIX OPraHU3MOB; HAOIIOAATh 32
OMOJOTMYECKUMH MPOIIECCAMU, ONKUCHIBATH UX, JI€JIaTh BHIBOJBI; UCCIEA0BATh CTPOCHUE
OTJIETIbHBIX OPTraHOB OPraHU3MOB; (PUKCUPOBATH CBOM HAOJIIOICHUS B BUJE PUCYHKOB,
cxeMm, TabauIl; coOI01aTh TpaBuia MOBEICHUs B KaOMHETe OUOJIOTHH.

MeTanpeamMeTHbIe pe3yabTaThl 00YUEHUS

VYyammecs 10JKHBI YMETh:

OpPraHM30BBIBATH CBOIO YUEOHYIO JCSITENIbHOCTD; INITAHUPOBATH CBOIO I€ATEIBHOCTH MO
PYKOBOJICTBOM YUHTENS (POJUTENEH); COCTABIATH IJ1aH padOThI; y4acTBOBATh B
IpyINIoBoil padoTe (Manas rpymnmna, Ki1acc); OCyILIECTBISTh IOUCK JTOMOJIHUTEIbHON
uHpopMaIuu Ha OyMa)KHBIX U 3JIEKTPOHHBIX HOCUTENSIX; paboTaTh ¢ TEKCTOM maparpada
U €ro KOMIIOHEHTaMH; COCTaBJIATh IUIAH OTBETA; COCTABISATH BOIIPOCHI K TEKCTY, pa30UBaTh
€ro Ha OTAEIbHBIE CMBICIIOBBIE YAaCTH, JI€JATh MTOA3ar0JI0BKH; Y3HABATh U3y4aeMble




00BEKTHI Ha TAOIMIAX; OLICHUBATH CBOM OTBET, CBOIO padOTy, a TaKke paboTy
OJTHOKJIACCHHUKOB.

Pasznes 3. Opranusm u cpeaa (2 4)

Tema 3.1. Cpena oouranusi. @akropsl cpeasbl (1 9)

Brnustaue hakTopoB HEXUBOM MIPUPOIBI (TEMITEpATYPhl, BIAXKHOCTH, CBETa) HA KUBBIC
OopraHu3Mbl. B3auMOCBSI31 JKUBBIX OPTaHU3MOB.

Hemouctpanus. Komiekuuu, WimtoCcTpUpyOLIMe SKOJIOTMYECKUE B3aUMOCBS3U AKUBBIX
OpraHu3MOB.

Tema 3.2. Ilpupoanbie cooomectBa (1 4)

OcHoBHBIEC pacTuTeNbHBIC cooOMIecTBa. [IpupogHOE coobmecTBo. IKocucTeMa.
CtpyKTypa u CBSI3M B IPUPOJIHOE cooldiecTBe. Llenu nmuranus.

JeMoHcTpanusi. Mozienu 3KOJIOTHYECKUX CUCTEM, KOJUICKIIUHU, WIUTIOCTPUPYIOLIUE
MUIIEBBIC 1IETIH U CETH.

[IpeameTHbIC PE3YIbTAThl 00YUCHUS

VYyamiuecs 10KHBI 3HATD:

CYTbh MOHATHUIA U TEPMUHOB «Cpejia OOUTaAHUsD», «(HAKTOPHI CPEbl», «PaKTOPHI HEKUBOIN
IPUPOABDY, «(PAKTOPHI JKUBOM MPUPOJIBD, KITHILEBBIC HEMN», KITUIIEBBIE CETH,
«TPUPOJTHOE COOOIIECTBOY, «IKOCUCTEMAY; KaK TOT WJIM HHOU (aKTOp CPejibl MOKET
BIIUSTH HA )KUBBIC OPTAaHU3MBI; XapaKTep B3aMMOCBI3EH MEK/Ty )KUBBIMH OPTaHU3MaMU B
MPUPOJTHOM COOOIIECTBE; CTPYKTYPY HPUPOTHOTO COOOIIECTRA.

MeTtanpeMeTHbIC PE3YIbTAThl O0YICHUS

VYyammecs 10JKHBI YMETh:

OpPraHu30BbIBATH CBOIO YUEOHYIO JEATEIbHOCTD; TUIAHUPOBATh CBOIO JACSATEILHOCTD MO/
PYKOBOJICTBOM YUMTENA (POAUTENEH); COCTABIATH IJIaH pabOThl; y4aCTBOBATh B
IpyNIoBoil pabote (Manas rpyImmna, Kiacc); OCylIECTBISITh MOUCK JTOMOJIHUTEIbHON
uHpopmaIuu Ha OyMa)XHBIX U DJIEKTPOHHBIX HOCUTESIX; paboTaTh ¢ TEKCTOM maparpada
U €r0 KOMIIOHEHTaMH; COCTaBJISATh TUIAH OTBETA; COCTABISATH BOIIPOCHI K TEKCTY, pa30UBaTh
€ro Ha OT/IeJIbHBIE CMBICIIOBBIC YACTH, JIeJIaTh M0/13ar0JI0BKH; Y3HABATh H3y4aeMble
00BEKTHI HA TAOJIMIIaX; OIICHUBATH CBOM OTBET, CBOIO pabOTy, a TaKke padboTy
OJTHOKJIACCHUKOB.

JIMYHOCTHBIE Pe3YAbTAThI 00YUEHUS

(dbopMHpoBaHKE OTBETCTBEHHOI'O OTHOIIEHUS K 00y4YeHHn10; (OpMHUpPOBaHUE
M03HABATEJILHBIX HHTEPECOB M MOTHBOB, HAIIPABJICHHBIX HA U3YYCHHUE TIPOTPAMM;
pa3BUTHE HAaBBIKOB O0yUCHHS; (HOPMHUPOBAHUE COITUATBHBIX HOPM U HABBIKOB ITOBEICHUS B
KJIacce, IIKoJie, JoMa U Ap.; GopMUpoBaHUE U J0OpokKeIaTeIbHbIE OTHOIIECHUS] K MHEHUIO
JPYToro YejoBeka; popMUpoBaHNE KOMMYHHUKATUBHONW KOMITETCHTHOCTH B OOIIIEHUHU U
COTPYJHHYECTBE CO CBEPCTHUKAMH, YIUTEIISIMH, TOCTOPOHHUMH JIFOJBMH B TIPOIIeCce
y4eOHOM, OOIIECTBEHHOM U IPYTOM eI TeIbHOCTH; OCO3HAHUE IICHHOCTH 3JI0POBOTO U
0e3omacHOro 00pa3a >KMU3HU;0CO3HAHNE 3HAUYCHUS CEMbH B JKU3HU

YEJIOBEKA; YBAKUTEIHHOE OTHOIIIEHUE K CTAPIIMM M MJIAJIIINM TOBAPHUIIAM.

Coaep:xanue mporpaMmmsbl 7 Kjaacc
Beenenue (1 4)



Mup >KUBBIX OpPraHu3MOB. YPOBHU OpraHU3alldd W CBOMCTBA >KHUBOT0. DKOCUCTEMBI.
buocdepa — riobanbHas SKOJOTUYECKAs] CUCTEMA; TPAHUIBI K KOMIIOHEHTHI OUochephl.
[TpuunrHBl MHOTOOOpPAa3usi JKUBBIX OPraHuW3MOB. DBojrolMoHHas Teopust Y. JlapBuna o
PUCIOCOOJICHHOCTH K Pa3HOOOpa3HbIM YCIOBUSIM cCpellbl obutanus. EcTecTBeHHas
cucTeMa Kiaccu(ukanuy Kak oTpakeHue Mpolecca IBOIOIUU OPraHU3MOB.

Pasnen 1. Hapcrio Ipokapuorsl (1 4)

Tema 1.1.  Muoroo0pa3ue, 0CO0EHHOCTHM  CTPOEHHUSI M  TNPOUCXOKIECHUE
NMPOKAPHOTHYECKUX Opranu3moB (1 )

[Mpoucxoxnenne wu sBomtonust Oaktepuil. OOmME CBOICTBA MPOKAPUOTUUECKUX
opranu3MoB. MHorooOpasue dopm Oakrepuit. OCOOEHHOCTH CTPOCHUS OaKTEpHATBHOU
kiaeTkd. [lonsitue o Tumax obmeHa y mpokapuoT. OCOOEHHOCTH OpraHu3alud |
KU3ZHEIEATEIbHOCTH  MPOKApUOT;, PACHpOCTPaHEHHOCTh W poOdb B  OMOIEHO3aX.
DKojoryyeckass pojb W MEIUWLMHCKOE 3HAaueHue (Ha TMpuMepe MpeAcTaBUTENEH
nonuapcrsa. Hacrosiue 6akrepun).

JemoncTpanus - CTpoeHHUE KIETOK pa3IMYHbIX TPOKAPHOT.

Jlabopamopuvie u npaxmuyeckue pabomol

3apHUCcoOBKa CXEMBI CTPOEHUS TPOKAPUOTUYECKON KIIETKH.

[IpeameTHbIC Pe3yNbTaThl 00YUECHUS

VYuammecs T0JKHBI 3HATh:

— CTPOEHHUE U OCHOBHBIE MPOLECCHI JKU3HEACITEIIBHOCTU OaKTEepHUi;

— pa3HooOpa3ue 1 pacnpocTpaHeHUue OaKTepuil U TpuOOB;

— poJib OaKkTepuid ¥ TpuOOB B IPUPOJE U )KU3HU YEJIOBEKA,

— METO/Ibl MPOPUIAKTUKN UHPEKIIMOHHBIX 3a00JI€BaHUN.

VYuammecs T0IKHbBI YMETh:

— J1aBaTh OOLIYIO0 XapaKTePUCTUKY OAKTEPUSIM;

— XapaKkTepu30BaTh (POpMbI OAKTEpUATHLHBIX KIIETOK;

— OTJIMYaTh 0AKTEPUU OT JIPYTUX KUBBIX OPTaHU3MOB;

— OOBSCHATH POJIIH OAKTEPHl ¥ TPUOOB B MPUPO/JIE U )KU3HU YeTIOBEKa

MerarnpeaMeTHbIC PE3YIbTaThl 00YUCHUS

VYyamuyecs T0KHBI yMETh:

— pabotath ¢ Yy4eOHUKOM, pabodeil TEeTpaabl0 W IUAAKTUYECCKUMH MaTepUaTIaMH,
COCTaBJIATh KOHCIIEKT maparpada yueOHMKA A0 W/WIM TOCIE W3YyYEeHHUs MaTepuaga Ha
YPOKE;

— pa3pabaThIBaTh TUIAH-KOHCIIEKT TEMBI, UCIIOIb3Ys pa3Hble HICTOYHUKU MH(OpMAIUY;

— FOTOBUTh YCTHBIE COOOIIEHHS W NHCbMEHHBbIE pedepaTbl Ha OCHOBE O000OIICHUS
uH(popMauu yueOHUKA U JOTOJHUTEIbHBIX UICTOUYHUKOB;

— IMOJIB30BATHCS MOMCKOBBIMU cucTeMaMmu MHTepHeTa.

Paznen 2. Hapcrso I'pudsbl (2 1)

Tema 2.1. O6mas xapakrepuctuxka rpuoos (1 1)

[Tpoucxoxnenne u 3BomOIMS TPUOOB. OcobenHOoCmu CcmpoeHus: Kiemox 2pubos.
OcHogHble uepmoul OpeaHu3ayuu MHO20KIemMoyHulx epubos. Omoenvl: Xumpuouomuxkoma,
3uecomuxoma, Acxomuxkoma, basuouomuxoma, Omuxoma, cpynna Hecogepuennvie
epubvl. OCOOCHHOCTH JKHU3HENEATENbHOCTH M pacmpocTpanenue. Pomnb rpuboB B
OMOIIEHO3aX U XO35UCTBEHHOM JAESATEIbHOCTH YETIOBEKA.

JlemoHcTpanus




CxeMbl CTpOeHUsI TpEACTaBUTENIed pa3IMYHbIX CHUCTEMAaTHYECKUX TpyIn rpuboB,
pasziuyHble TpeacTaBUTeNd apcrBa ['pulbl, CTpoeHHE TIIJIOJOBOTO Teja MUISIIOYHOTO
rpubda.

Jlabopamopuvie u npaxmuyeckue pabomol

Crpoenue miecHeBoro rpuda Mykopa
Tema 2.2. JInmainuku (1 4)

[Tonsitue o cumOmoze. OOmas XapaKTEPUCTHKA JIUIIAWHWUKOB. THIIBI  CIIOCBHII
JUIIAMHUKOB; OCOOEHHOCTH KU3HEIEATEIbHOCTH, PACIPOCTPAHEHHOCTh U HKOJIOTHYECKast
POJIb TUIIAWHUKOB.

JleMoHCTpanus Cxembl CTpOEHUS JMIIAWHUKOB, pa3JIUYHBIE MPEJICTABUTEIN
JIMIIIAHUKOB.

[IpeameTHbIE pe3ynbTaThl 00YUEHUS

VYyamuecs 101KHbI 3HATh:

— OCHOBHBIE MOHATUS, OTHOCSIIUECA K CTPOCHHIO MPO- U SYKAPUOTHUYECKOHN KIIETOK;

— CTPOEHHUE Y OCHOBBI JKU3HEACATEIBHOCTH KIIETOK Ipuoa;

— 0COOCHHOCTH OpraHU3AlMU UISTIOYHOTO Tproa;

— Mepbl TPOQUIAKTUKY TPUOKOBBIX 3a00JIEBAHUIA.

VYyamuecs 101KHbl YMETb:

— J1aBaTh OONIYIO0 XapaKTePUCTUKY OaKTEepHil U rpuoOOB;

— OOBACHATH CTPOEHUE IPUOOB U JIMILIANHUKOB;

— IPUBOAUTH MIPUMEPHI PACTIPOCTPAHEHHOCTU IPUOOB U JIMIIIAWHUKOB;

— XapaKTepU30BaTh POJIb TPUOOB U JIMIIIAWHUKOB B OMOIIEHO3aX;

— OMpEAENATh HEChEeJOOHbBIE NUIANOYHbIE TPHUOBI;

— OOBACHATH POJIb OAKTEPHUIl U TPUOOB B MPUPOJIE U KU3HU YEIIOBEKA.

MeTtanpenMeTHbIE Pe3yJIbTaThl O0yUEHUS

VYyamuecs 101KHbl YMETh:

— paboTath ¢ y4eOHUKOM, pabodeil TeTpaibio U JUAAKTHICCKUMH MaTepHaIaMu;

— COCTaBIIATh KOHCMEKT naparpada yuyeOHUKa 0 W/HIK MOCJIe U3YYCHHUs MaTepuaia Ha
YPOKe;

— MOJB30BAThCSI  OMOJIOTUYECKUMH  CJIOBApSMH UM CIPAaBOYHMKAMU Il TOMCKA
ompeereHNi OMOIOTHIECKUX TEPMUHOB;

— pa3pabaThIBaTh MJIAH-KOHCTIIEKT TEMbI, UCIIOJIb3YsI pa3Hble HCTOYHUKHA UH(POPMAITUH;

— rOTOBUTh COOOUIIEHUSI Ha OCHOBe 0000meHus uHbopMaluu ydyeOHUKA U
JIOTIOJTHUTEJIBHBIX UCTOYHUKOB,

— TI0JIb30BaThCS TOMCKOBBIMU ccTeMaMu MHTepHeTa.

Paznen 3. LapcrBo Pacrenus (9 1)

Tema 3.1. O6mas xapakrepucTuka pacrenui (1 4)

PactutenbHbI OpraHu3M Kak IeJIOCTHasl cucteMa. KieTku, TKaHu, OpraHbl U CUCTEMBbI
OpraHoB pacTeHui. Perymsmust S KU3HEACATENHHOCTH pPACTCHUM; (DUTOTOPMOHBI.
OcoOeHHOCTH KHU3HEACATEeIbHOCTH pacTeHuid. dortocuHTe3. Ilurmentsl. CucremaTnka
pPACTEHUIl; HU3IIIKUE U BBICIIINE PACTCHHUSI.

JleMoHCTpanus Pucynku ydeOHHKa, MOKa3bIBAIOUIME OCOOECHHOCTH CTPOCHHS U
KUBHENEATENIbHOCTA  PAa3UYHBIX  MpeAcTaBUTENed 1apcTtBa  pacTeHuid. Cxemsl,
OTpaXKAIOILME OCHOBHBIE HAMPABIICHUS SBOTIOLIUY PACTUTEIIBHBIX OPTraHU3MOB.

Tema 3.2. Husmmue pacrenus (14)




Bonopocnu kak apeBHeimias rpymnmna pactenuit. OO0mias XapakTepUCTHKa BOIOPOCIIEH.
OcobOenHoctu ctpoeHus Tena. OJHOKIETOYHBIE W MHOTOKIJIETOYHBIE BOJOPOCIIH.
Mmuoroo0pasue Bogopociiel: oTaesbl 3enénbie Bogopociu, bypeie Bogopociu u Kpachsie
BoZiopociid. PacnipocTpaHeHne B BOJHBIX M Ha3eMHBIX OMOIEHO3aX, SKOJIOTMYecKasi pojb
BoJopociel. [IpakTuueckoe 3HaUCHUE.

HemoHctpanust - CxeMbl CTPOCHUSI BOJOPOCTEH pa3IMUHbIX OTIEIOB.

Jlabopamopuvie u npaxmuyeckue pabombvi

W3ydeHne BHEIIHETO CTPOECHUS BOAOPOCIEN

Tema 3.3. Boiciiue ciopoBbie pacTeHus (24)

[Ipoucxoxnenne u o0mas XapakTepUCTUKa BbICHIMX pacTeHuidl. (OCOOEHHOCTH
OpraHu3allii U WHIUBHUAYaJbHOTO Pa3BUTHUS BBICHIMX pacTeHUU. COpOBbIE pAaCTCHUSI.
OO6miast  xapakTepucTuka, mpoucxoxjaeHue. Otnen MoxoBUIHBIE, OCOOCHHOCTH
OpraHu3alvM, >KU3HEHHOro IMKia. Pacrpoctpanenue W poiib B OuoreHosax. Otaen
[1nayHOBHIHbIE; OCOOEHHOCTH OpTaHM3aIlUH, >KM3HEHHOTO IWKIa. Pacrpocrpanenue u
posb B OmouneHozax. Otnen XBOLIEBUIHBIE; OCOOEHHOCTH OpraHMU3allM, >KU3HEHHOTO
nukia. Pacnpoctpanenue u  poib B Ouonenosax. Ortnen [lamopoTHUKOBUAHBIE.
[IpoucxoxkneHne M OCOOEHHOCTH OpraHU3AlMK TANOPOTHUKOB. JKH3HEHHBIN IUKII
NanopoTHUKOB. PacnipocTpanenue u poiib B OMOIIEHO3aX.

Hemonctpanust - CxeMbl CTPOCHHMS M KU3HEHHBIX ILHUKJIOB MXOB, XBOIIEW WM IUIAYHOB,
pa3IuYHbBIE MPEACTABUTEIN MXOB, IIJIAYHOB M XBOILIEHW, CXEMbI CTPOCHHS MANOPOTHUKA;
JIPEBHUE TMANOPOTHUKOBUIHBIC, CXE€Ma IHWKJIAa Pa3BUTHS NAMOPOTHHUKA, Pa3IUYHbIE
MPEICTABUTENN MAIOPOTHUKOBUIHBIX.

Jlabopamopuvie u npaxmuyeckue pabombvi

N3ydeHne BHEIIHETO CTPOCHUS MXa

N3ydeHne BHEIIHETO CTPOCHUS MANOPOTHUKA

Tema 3.4. Boiciune cemennblie pacreHusi. Otaen I'osiocemennbie pactenus (1 1)
[Tpoucxoxnenrue 1 0COOCHHOCTH OpPTaHU3AIMU TOJIOCEMEHHBIX PACTCHUI; CTPOCHUE TeJa,
KU3HECHHbBIE dbopMbI rOJIOCEMEHHBIX. MHoroo6pasue, pacrpoCTpaHEHHOCTD
rOJIOCEMEHHBIX, MX POJIb B OMOIIEHO3aX U MTPAKTUYECKOE 3HAYCHUE.

JemoHctpanust - CxeMbl CTPOCHHUSI TOJOCEMEHHBIX, LUK Pa3BUTUSA COCHBI, Pa3IMYHbIC
MPEICTABUTENIHN TOJIOCEMEHHBIX.

Jlabopamopuvie u npaxmuyeckue pabomawl

N3yyeHue cTpoeHuss 1 MHOTO0Opa3Hsi FOJIOCEMEHHBIX PaCTEHUHN

Tema 3.5. Boicuine cemennnie pacreHusi. Otraea IloxkpbiTocemennbie (LIBeTkoBBIE)
pacrenus (5 4)

[TpoucxoxaeHue 1 0COOEHHOCTH OpPTraHU3ALMK MOKPHITOCEMEHHBIX PACTEHUM; CTPOEHUE
TeJa, KU3HEHHbIE (PopMbl MokpbIToceMeHHbIX. Kiaccel OnmHomonbHbie U JIBYAOJBHBIC.
OCHOBHBIE CEMEUCTBA MOKPHITOCEMEHHBIX pacTeHuil (2 ceMeicTBa OJHOMOJNBHBIX U
3 ceMeiicTBa IBYAOIBHBIX pacTeHuii). MHOroo6pasue, pacpoCcTpaHEHHOCTh IBETKOBBIX,
UX pOJIb B OMOIIEH03aX, B )KU3HU YEJIOBEKA U €T0 XO3IMCTBEHHOU JIEATEIHHOCTH.

JleMoHcTpanus
Cxema CTpOeHMS IIBETKOBOTO PACTEHHMS; CTPOCHHS LIBETKA, LUK Pa3BUTHUS I[BETKOBBIX
pacTeHuii (IBOMHOE OIUIOJOTBOPEHUE), MPEJICTABUTENN  PA3JIUYHBIX CEMEUCTB

ITOKPBITOCEMEHHBIX PACTEHUMN.
Jlabopamopuvie u npakmuyeckue pabomul

*
M3ydeHne CTpOeHHs IOKPBITOCEMEHHBIX PACTEHUN .




Pacno3naBanue Hanbosee pacrpoCTpaHEHHBIX PACTEHUI CBOEM MECTHOCTH, OIpE/iesieHre
X CHCTEMATHYECKOTO MOIOKEHHS .

[IpeameTHbIE pe3ynbTaThl 00YUECHUS

VYyanuecs 10KHBI 3HATD:

— OCHOBHBIE METO/Ibl U3YUYEHHUSI PACTCHU;

— OCHOBHBIC TPYIIBl PACTCHHWH (BOJOPOCIH, MXH, XBOIIH, IUIAYHBI, IAalOPOTHUKH,
TOJIOCEMEHHBIC, I[BETKOBBIE), HMX CTPOCHHE, OCOOCHHOCTH KHU3HEACSITEIbHOCTH U
MHOTr000pasue;

— OCOOEHHOCTHU CTPOCHHSI U KU3HEACSITEIbHOCTU JIUIIAHHUKOB;

— pOJIb pacTeHUi B OMocdepe u KU3HHU YETIOBEKA;

— MPOUCXOXKIACHUE PACTCHUN U OCHOBHBIC ATAIbI PA3BUTHS PACTUTEIHLHOTO MHUPA.
VYyamuecs 101KHbBl YMETb:

— J1aBaTh OOINIYI0 XapaKTePUCTUKY PACTUTEIHLHOTO 1[apCTBA;

— OOBSICHATH POJIb pacTeHU B Ouochepe;

— JlaBaTh XapaKTEPUCTUKY, OCHOBHBIM T'PYIIaM pacTeHUM (BOJOPOCISIM, MXaM, XBOIIIaM,
IIayHaM, MarnopoTHUKAM, TOJIOCEMEHHBIM, IIBETKOBBIM);

— OOBSCHATH MPOUCXOKACHUE PACTCHHM M OCHOBHBIE 3Tallbl Pa3BUTHUS PACTUTEIBHOIO
MUpAa;

— XapaKTepU30BaTh PACIPOCTPAHEHHUE PACTEHUH B PA3NUYHBIX KIMMATUYECKUX 30HAX
3emiu;

— OOBSACHATH MPHUYMHBI PA3IMYUN B COCTaBe (PUTOIEHO30B PA3IMYHBIX KIMMATHICCKUX
TIOSICOB.

MeTtanpeaMeTHBIC Pe3yJIbTaThl O0YICHUS

VYuammecs T0IKHbBI YMETh:

— BBITIOJTHSATH JIaOopaTOpHBIE PAOOTHI O] PyKOBOJICTBOM YUHTEIIS;

— CpaBHMBATh TPEJICTABUTENICH Pa3HBIX TPYII PACTCHHH, JejaTh BHIBOJBI Ha OCHOBE
CpaBHEHUS;

— OLIEHUBATh C ICTETUYECKON TOUKH 3PEHUSI MPE/ICTABUTEIICH PACTUTEIILHOTO MUPA;

— HAXOAWTh WMHPOPMAIMIO O PACTEHHUSIX B HAYYHO-TIOMYJISIPHOW  JIUTEparType,
OMOJIOTUYECKUX CIIOBAPSIX M CIPAaBOYHUKAX, AHAIM3UPOBATH U OIEHUBATH €€, MIEPEBOIUTH
U3 OHOU (POPMBI B IPYTYIO.

Pa3znen 4. HapcTBo ZKuBotHbie (21 4)

Tema 4.1. O6masi XapaKTepuCTHKA ;KUBOTHBIX (1 u)

JKUBOTHBIN OpraHM3M Kak IIeJIOCTHas cucTeMma. KieTku, TKaHW, OpraHbl M CHCTEMBI
OpraHOB KMBOTHBIX. PeTyIsius ®Ku3HeIeATeIbHOCTH )KUBOTHBIX; HEPBHAS M SHIOKPUHHAS
perymsiun. OCOOCHHOCTH JKU3HEACATCIIBHOCTH JKMBOTHBIX, OTJIMYAIOIIAE WX OT
MPEACTaBUTEIICH JAPYTMX I[ApCTB JKMBOW  mpupoasl. CHcTeMaThka IKUBOTHBIX;
TAaKCOHOMHYECKHE KATETOPUU; OJHOKJIETOYHBIE U MHOTOKJIETOYHbIE (OECIO3BOHOYHBIC U
XOpJIOBBIC) KUBOTHBIC. B3aMMOOTHOIICHHUS J>XUBOTHBIX B OHOIEHO3aX; TpodUUIECKue
YPOBHH U 11T TUTAHUS.

JemoHcTpanus - Pacnipenenenne KMBOTHBIX W PACTEHHM IO  IUIAHETE:
ounoreorpadudeckue 06JIacTy.

Jlabopamopuvie u npakmuyeckue pabomul

AHanmu3 CTPYKTYphl Pa3IMYHBIX OHMOMOB CYIIM M MHPOBOTO OKEaHa Ha CXeMmaxX u
WJUTIOCTPALIMSIX.

[IpeameTHbIE pe3ynbTaThl 00YUEHUS




VYyamuecs 101KHbI 3HATh:

— NPU3HAKU OpPraHn3Ma Kak LEJIOCTHON CUCTEMBI;

— OCHOBHBIE CBOMCTBA JKUBOTHBIX OPTaHU3MOB;

— CXOJICTBO U Pa3JIMUUS MEXAY PACTUTEIIbHBIM U )KUBOTHBIM OPraHU3MaMU;

— 4YTO TAaKO€ 300JI0THS, KAKOBA €€ CTPYKTYypa.

VYyamuecs 101KHbl YMETb:

— OOBSCHATH CTPYKTYPY 300JOTHYECKOM HAyKH, OCHOBHBIC OJTalbl €€ pa3BUTHS,
CHUCTEMaTUYECKHE KaTeTOpUH;

— IPEACTABISATH SBOJIOLMOHHBIN MYTh Pa3BUTHS )KUBOTHOTO MUPA;

— KJIaccUuUIIMPOBaTh JKUBOTHBIE OOBEKTHI IO WX MPUHAJIC)KHOCTH K CHCTEMAaTHYECKUM
rpymnmnam;

— NPUMEHATH JBOWHBIC HA3BaHUS >KMBOTHBIX IpPHU IMOJTOTOBKE COOOIIEHUMN, TOKJIAJ/IOB,
[IPE3CHTAlUN;

— OOBSCHATh 3HAYEHUE 300JIOTHYECKUX 3HAHUU JUIsl COXPAHEHHS >KM3HU Ha IUIaHETE,
pa3BEICHUS PEIKUX U OXPAHSAEMbIX KUBOTHBIX, BEIBEJICHUSI HOBBIX MTOPOJI dKUBOTHBIX;

— HUCIIOJIB30BaTh 3HAHUS IO 300JIOTUU B IOBCEHEBHOM KU3HMU.

Tema 4.2. IloauapcTBo OaHokjeTouHbIE (1 1)

OO6mast xapaktepuctuka mnpocTeimmx. KieTka OJHOKIETOYHBIX JKMBOTHBIX Kak
LEJTOCTHBIM OpraHu3M; OCOOCHHOCTH OPTaHU3alMM KJIETOK MPOCTEHIINX, CHEIHaTbHBIC
opranou/isl. PaznooOpasue npocTelmx 1 uxX pojib B OMOIIEHO3aX, dKU3HU YEJIOBEKA U €ro
XO3IMCTBEHHOU JfearenbHocTH. Tun  CapKoXXTyTHKOHOCIBI, MHOrooopasue (opm
CapKOJIOBbIX U KIyTHUKOBBIX. Tun CHOPOBUKH; CIOPOBUKM — TMapa3uThl 4YEJIOBEKa U
KUBOTHBIX. OcoOeHHOCTH  opraHuzauuu  npeactaBurenei. Tun  Muaby3opumn.
MHuoroo6pa3ue nHpy30puii U UX pojib B OUOIIEHO3aX.

JemoHcTpauus -CxeMbl CTpOeHHs ameObl, dBrJIEHBI 3€I€HONM M MH(DY30puu Ty(denbKu,
MPEACTABUTENIN PA3JIMYHBIX TPYII OAHOKIETOYHBIX.

Jlabopamopuvie u npakmuyeckue pabomul

Crtpoenne amEObI, IBTIIEHBI 3e1EHON U MHDY30pUU Ty(PeNbKu.

[IpeameTHbBIC pe3ynbTaThl O0YUCHUS

VYuammecs T0JKHBI 3HATh:

— NPU3HAKU OJHOKJIETOYHOTO OPraHU3Ma;

— OCHOBHBIE CUCTEMATHUECKHE IPYIIbI OJHOKIETOYHBIX U UX MPEACTAaBUTEIICH;

— 3HAYCHHE OJTHOKJIETOYHBIX )KUBOTHBIX B KOJIOTHYECKUX CUCTEMaX;

— Mapa3UTHYECKUX TMPOCTEUIINX, BbI3bIBAEMbIE HMHU 3a00JI€BaHMS Yy 4YEJIOBEKa U
COOTBETCTBYIOIINE MEPhI MPODIIAKTUKH.

Yuamuecs I0IKHbI YMETh:

— paboTaTh C KUBBIMU KYJIbTYpaMH IPOCTEHIIINX, UCTIOJIB3YS MIPH TOM YBEIUUUTEIbHbBIC
npuodOpkI;

— pacIo3HaBaTh OJJHOKJICTOYHBIX BO3OyAUTENEH 3a00IeBaHUI YEeTTOBEKA,

— PacCKpbIBAaTh 3HAYEHUE OJHOKJIETOUYHBIX )KUBOTHBIX B IPUPOJIE U KU3HU YEIIOBEKA;

— NPUMEHSTH NOJIyYE€HHbIE 3HAHUS B IOBCEAHEBHOM KU3HHU.

Tema 4.3. IlonuapcTtBo MHorokserounsie (1 4)

OO6miasi XapakTepUCTHUKA MHOTOKJIETOYHBIX JKMUBOTHBIX; THUIIBI cuMMmeTpuu. Kietku wu
TKaHW J>KUBOTHBIX. [IpocTeiiline MHOTOKIETOYHBIE — TYyOKH; MX paclupoCTpaHCHHUE H
HKOJIOTHYECKOE 3HAUYCHHUE.

JemoHcTpanus - TUnbsl CHMMETPUH Y MHOTOKJIETOUHBIX KUBOTHBIX, MHOI000pasue ryook.




Tema 4.4. Tun KumeunomnoJsioctubie (14)

Oco0OE€HHOCTH OpraHM3alliy KUIIEYHOIOJIOCTHBIX. becrnosoe u mojioBoe pa3MHOXKEHUE.
MHuorooOpasue U pacnpoCTpaHEHHE KUIICUHOIOJIOCTHBIX; THAPOUAHBIC, CIU(MOUIHbIE U
KOpaJUJIOBBIE MOJIUMBL. Pob B IPUPOAHBIX COOOIIECTBAX.

HemoHcTpanus - CxemMa CTpO€HUs THAPBI, MEAY3bl U KOJOHUHM KOPAUIOBBIX IOJIUIIOB.
buonienos xopamioBoro puda. BHenHee u BHYyTPEHHEE CTPOCHHE KUIIICYHOITOJIOCTHBIX.
Jlabopamopuvie u npaxmuyeckue pabombvi

W3y4yenune TrakaToB v TaOIHI], OTPAKAIOIINX X0 PETCHEPAIlUN y THIPHI.

Tema 4.5. Tun Ilnockue yepBu (1 4)

OcoOeHHOCTH OpraHM3aIu IJIOCKUX 4YepBeil. CBOOOMHOXHUBYIIME PECHUYHBIE YEPBH.
MHoroobpa3ne pecHUYHBIX YepBEH W WX pOJb B OumomeHosax. l[lpucmocobrmenus x
MapasuTU3My y IUIOCKUX 4yepBel; knacchl Cocanbiiukd U JIenTounble yepBu. [loHsTHE O
KU3HCHHOM IIMKJIE; LUKJIBI Pa3BUTHS TMEYEHOUHOTO COCAJbIIMKA U OBIYBETrO IICTIHS.
MHoroobpasue IJIOCKUX 4YepBeH-Tapa3uToB; MeEpbl MNPOMUIAKTUKU IMapa3uTapHbIX
3a00s1eBaHUM.

HemoHcTpanus - CxeMbl CTPOCHHS IUIOCKMX 4YEpBEH, BEIyIIUX CBOOOJHBIM U
napa3uTuyeckuii 00pa3 *Ku3HU. Pa3nuuyHbie MpEeACTaBUTENN PECHUYHBIX yepBed. CXxembl
YKU3HEHHBIX ITUKJIOB MEYEHOYHOTO COCATIBIINKA U OBIYBETO EIHS.
Jlabopamopuvie u npaxmuyeckue pabombvi

JKu3zHeHHbIEe LIUKIIBI TEYEHOUHOTO COCAIIBIIIUKA U OBIUBETO IEITHS.

Tema 4.6. Tun Kpyrusie yepsu (1 4)

OcoOeHHOCTH OpraHu3alMu KPYTJIbIX YepBed (Ha MpUMEpe 4YeTOBEUECKOW acKapujibl).
CBOOOJTHOKUBYIIIME W MAapa3sUTUUYECKUE Kpyriible yepBU. LMK pa3BUTHS 4YeI0BEYECKOU
acKapuJibl; Mepbl TPOPUIAKTUKN acKapua03a.

JemoncTpanus - Cxema CTpOSHHS U IUKJ Pa3BUTHS YEJOBEUECKON aCKapU/IbI.

Paznuunbie cBOOOTHOKUBYIITHE U TTApa3UTHUYECKUE (DOPMBI KPYTIIBIX YEPBEH.
Jlabopamopuvie u npaxmuyeckue pabomol

JKV3HEHHBIN UK YEJTOBEYECKOW aCKapH/Ibl.

Tema 4.7. Tun Koabuatsie yepBu (1 4)

Oco0eHHOCTH OpraHu3aIMi KOJIbYaThIX YepBel (Ha mpuMepe MHOTOIIETUHKOBOTO YEpPBs
HEpeu/bl); BTOPUYHAS  TOJOCTh  Tela. MHOroobpasme  KOJbYaTBIX  YEPBEH;
MHOTOIIIETUHKOBBIC U MAJIOIIETUHKOBBIE KOJbYaThIE YEPBH, MUABKU. 3HAUCHHUE KOJIhYATHIX
yepBel B OMOLIEHO3aX.

Hemonctpanus - CxeMa CTpOCHHS MHOTOIIETUHKOBOTO M MaJIOIIETUHKOBOTO KOJbYAThIX
yepBei.

Paznuunbie npeactaButenu tuna KojbyaTrsie 4YepBH.

Jlabopamopuvie u npakmuyeckue pabombvl

BHelinee cTpoeHue 10KIE€BOTO YEpBs.

Tema 4.8. Tun Mosutrocku (14)

OcoOeHHOCTH OpraHu3alid MOJUTIOCKOB; CMEIIaHHas TOJOCTh Tella. MHorooOpasue
MOJUTIOCKOB; KJ1acchl bproxoHorue, J[ByctBopuarsie v ['0J0BOHOrME MOJUTIOCKU. 3HAYEHHE
MOJUTIOCKOB B OMOIIeHO3aX. POJIb B )KM3HU YETIOBEKA U €r0 XO3SHCTBEHHON JESTEIHHOCTH.
JlemoncTpanust - Cxema CTpoeHUs OpIOXOHOTHX, JBYCTBOPYATHIX M TOJOBOHOTHX
MOJUTIOCKOB.

Pa3nuyHble npencTaBUTENN TUIIA MOJUTFOCKOB.

Jlabopamopuvie u npaxmuyeckue pabombwl




BHeliHee cTpoeHre MOJUTFOCKOB.

Tema 4.9. Tun Ynenucronorue (4 4)

[Ipoucxoxknenue W OCOOCHHOCTHM OpraHM3aluy  4YJIEHUCTOHOrMX. MHorooOpasue
YJICHUCTOHOTUX; Kiacchl PakooOpasznbie, [laykooOpasubie, Hacekomble 1 MHOTOHOXKKH.
Knacc PakooOpasznbie. OOmiasi XxapaKTepucTHKa Kiacca pakooOpa3HbIX Ha MpHUMEpE
peuHoro paka. Beicime n Husmme paku. MHOrooOpasue M 3HaAUCHHE PAKOOOpPa3HBIX B
ouoneHoszax. Knacc IlaykooOpasubie. Obmias xapaktepucTuka maykooOpasHsix. [layku,
CKOPIHOHBI, Kiemu. MHorooOpa3ue u 3HaueHHe MaykooOpa3HbIX B OmoreHo3ax. Kimacc
Hacexombie. MHoroo6pasue Hacekombix. OOIIasi xapaKTepUCTHKa Kacca HACEKOMBIX;
OTpAJIbl HACEKOMBIX C MOJHBIM M HENOJIHBIM MpeBpaleHneM. MHorooOpasue u 3Ha4eHue
HACEKOMBIX B OMOIIEHO3aX. MHOTOHOXKKH.

JlemoHcTpanus - Cxema CTpOEHHUs pEeyHOro paka. Pa3nuuHble mpencTaBUTEN HU3IINX U
BBICILIMX pakooOpa3HbIX. CXeMa CTpOeHus MayKa-KpecToBHUKa. Pa3innuHble npeacTaBUTeNn
kiacca [TaykooOpa3Hbie. Cxembl CTPOEHHUSI HACEKOMBIX Pa3IMYHBIX OTPSA0B.
Jlabopamopuvie u npaxmuyeckue pabomol

W3ydeHne BHEUTHETO CTPOCHUS 1 MHOTO00Opa3Hsl YIEHUCTOHOTHX

[TpenmMeTHbIE pe3yabTaThl O0yUEHUs

VYyamuecs T0KHBI 3HATH:

COBPEMEHHBIE MPECTABICHUS O BO3HUKHOBEHHMH MHOTOKJIETOYHBIX >KMBOTHBIX; OOIIYIO
XapaKTEepPUCTUKY THUna KHIIEYHOMONOCTHBIE; OOILIYI0 XapakTepucTHKy Tumna Ilmockue
YepBHU; OOLIYI0 XapakTepUCTHKy Tuma Kpyrieie yepBu; OOLIyr0 XapaKTEpUCTUKY THIA
Komnpuatsie 4yepBH; 0OLIYI0 XapaKTEepUCTUKY TUIA YIE€HUCTOHOTHE.

VYyamuecs 101KHbBl YMETb:

ONpeNeisaTh CHCTEMATHYECKYI0 MPUHAJJICKHOCTh JKMBOTHBIX K TOM WM HMHOU
TaKCOHOMUYECKOH Tpymre; HaOJt0AaTh 3a MOBEJACHUEM KMBOTHBIX B IPUPOJIE; padOTaTh C
YKUBBIMU JKUBOTHBIMH W (DUKCHPOBAHHBIMH TIpermapaTamMu (KOJJIEKIMSIMH, BIQKHBIMU H
MUKpoIIpenapaTtaMu, 4y4yelaMd U Jp.); OOBSICHATh B3aHMMOCBSA3b CTPOEHUS M (QYHKUUH
OpraHOB W HX CHCTeM, o0pa3a >KM3HM U Cpedbl OOMTAaHHS KUBOTHBIX; IOHUMATh
B3aUMOCBSI3H, CJIOKHBIIHECS B MPUPOJE, U UX 3HAYEHHUE JUIS 3KOJIOTMYECKUX CUCTEM;
BBIJIEJISITh KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY, M CHOCOOCTBOBATh COXPAHEHHIO UX
YHUCIIEHHOCTH U MECT OOMTaHUs; OKa3bIBaTh MEPBYI0 MEAUIIMHCKYIO IMOMOIb IPU YKycax
OMAaCHBIX WM SAOBUTHIX KUBOTHBIX; MCIOIB30BAaTh MEPbl MPOMDUIAKTUKY Mapa3UuTapHbIX
3a00s1€BaHUM.

Tema 4.10. Tun Uraoko:xue (1 1)

OOmast xapakTepucTuka Tuma. MHOroodpasme HUrioKoXHX; Kiaccbl Mopckue 3BE3IbI,
Mopckue exu, ['onotypun. MHOroo6pasue u 3K0JI0rH4eckoe 3HaUeHHeE.

JemoncTpanus - Cxembl CTPOEHUSI MOPCKOM 3BE€3/1bl, MOPCKOTO €3a U rojoTypuu. Cxema
MPUOHHOTO OMOIIEHO3A.

Tema 4.11. Tun Xopaossie. IlonTun becuepennsbie (1 1)

[TpoucxoxneHne XOpAOBBIX; MOATHUIBI Oe€cuepenHbIX M TMO3BOHOYHBIX. OOmias
xapakrepuctuka Tuma. llogtun  bBecuepenHble: JAHUETHUK; OCOOEHHOCTH  €ro
OpraHU3alMK U PaCIpOCTPAHEHUS.

JlemoHcTpanus-Cxema cTpoeHus JaHieTHUKa. CxeMa metamopdo3a y aCIiauid.

Tema 4.12. Iloarun Io3Bonounbie (Uepennnie). Haaknace Poiobl (1 4)

OO01ast xapakTepucTuka Mo3BOHOUYHBIX. [Ipoucxoxnenue prid. OOmas xapakTepUCTHKA
pb10. Knaccer XpsieBsie (akyabl U ckaThl) U KocTHble pbiObl. MHOTOOOpa3ne KOCTHBIX




pBIO: XpAILIEKOCTHBIE, KUCTENEPBIE, IBOSKOABIIIAILNE U JTydenépblie pplObl. MHOrooOpasue
BUJIOB U YEPTHI IPUCIIOCOOJIEHHOCTH K Cpelie OOMTaHUsI. DKOJIOTUYECKOE U XO3SMCTBEHHOE
3HA4YEHUE PBIO.

JlemoHcTpanuus - MHoroodpasue poio. CxeMa CTpOEHHsI KUCTENEPBIX U Ty4eneépbIX phIo.
Jlabopamopuvie u npakmuyeckue pabomul

Oco0eHHOCTH BHEIIHETO CTPOSHUS PHIO B CBSI3U C 00Pa30M KHU3HU

Tema 4.13. Kinacc 3emHoBoaHbIe 1 )

[TepBbie 3emHOBOAHBIE. OOIIasi XapaKTEPUCTHKA 3€MHOBOJHBIX KaK MEPBBIX HA3eMHBIX
MO3BOHOYHBIX. becxBocThie, XxBocTaThle WM Oe3Horme amduOuu; MHOrooOpasue, cpena
oOuTaHUs U HKOJOTHYecKue 0coOeHHOCTH. CTpPYKTYpHO-(YHKIIMOHATBHAS OpraHU3aIus
36MHOBOJIHBIX Ha TIpUMEpPE JIATYIIKA. OKOJOTHYEcKass pojib © MHOroo0Opasue
3€MHOBO/THBIX.

HemoHcTpauus - MuorooOpasue am@uOuil. Cxembl CTPOEHHUS KHUCTENEpbIX pbhIO0 U
36MHOBO/IHBIX.

Jlabopamopuvie u npakmuyeckue pabomul

Oco0eHHOCTH BHEIIHETO CTPOEHUS JISTYILKH, CBSA3aHHbIE C €€ 00pa30M >KU3HU

Tema 4.14. Kaacc Ilpecmbikarommuecst (1 4)

[Tpoucxoxnenne pentunuil. OOm@as  XapakTEepUCTUKA  MPECMBIKAIOMIMXCS — KaK
NEPBUYHOHA3EMHBIX YKUBOTHBIX. CtpykTypHO-(yHKIIMOHATbHAS OpraHu3alus
IIPECMBIKAIOIMXCS HAa IpUMeEpe siiepulibl. Yenryituareie (3MeH, SIEPULIbI U XaMEJIEOHBI ),
KPOKOAMJIBI M uepenaxu. Pacnpoctpanenue 1 MmHOrooopasue (popm penTHinii; MOJI0KEHUE
B DKOJIOTMYECKUX CUCTeMaX. BoIMepIe rpymnmbl TpecMbIKaOIUXCS.

CpaBHUTENBHBIN aHAJIW3 CTPOEHUS CKEJIETOB Yeperaxu, sIepulbl U 3MEU

Tema 4.15. Kuacc Hruusi (2 4)

[TpoucxoxieHre NTHLl; MEPBONTULBI U UX MPEIKU; HACTOsIIME NTUlEL. Kunerpyasle, unu
Jgeralomue; OecKuieBble, WIM Oerarouiye; MUHIBUHBI, WM I[JIaBAIOUIUME MTHIIBL.
OcoOeHHOCTH OpraHu3aldd W JKoyorudeckas Jaud@GepeHIIMPOBKa JIETAIOMIMX THI]
(ITULBI Jeca, CTeNeN U MyCThIHb, OTKPBITHIX BO3IYIIHBIX MPOCTPAHCTB, 00JIOT, BOJOEMOB
u nobepexuit). OxpaHa U NpUBJICUYECHUE NTHILL;, JOMAaIIHUE NTULBL. Poib nTUll B mpupoJe,
JKU3HU YEJIOBEKA U €r0 XO035MCTBEHHOM NESATEIIbHOCTH.

JemoHcTpanus - MHoroo6pasue ntutl. CXxeMbl CTPOCHUS PENTUINI U NITULL.
Jlabopamophvie u npakmuyeckue pabomul

OCco0OEHHOCTH CTPOEHUS MTHULL CBSI3aHHBIE C UX 00Pa30M KU3ZHU

Tema 4.16. Kinacc Muiekonuraromue (2 4)

[Tpoucxoxnenue miekonuraromux. IlepBo3sepu (yrkoHoc u exuaHa). Husmme 3Bepu
(cymuateie). Hacrosimue 3Bepu  (rutanentapubie).  CTpyKTYpHO-(YHKUIHOHAIbHBIC
0COOEHHOCTH OpraHU3allid MIICKOMMTAIONIMX HAa MpUMepe coOaku. DKOJIOrudeckas posib
MJIEKOIIMTAIOIINX B MIPOLIECCE PA3BUTUS KUBOM MTPUPOIBI B KAMHO30MCKOM 3pe. OCHOBHBIE
OTpAlbl IUIALIEHTapHBIX MieKonuTaromux: HacekomosinHbele, Pykokpsuibie, ['ppI3yHBI,
3annieoOpasnbie, XwumHble, JlactoHorme, KuroobOpas3neie,  HemapHOKOIBITHEIC,
[TapHokonbiTHBIE, IlpumaTel M gap. 3HauYeHHE MIIEKONMUTAOUIMX B MPUPOJE U
XO3MCTBEHHOM JeATEIbHOCTH 4enoBeka. (OxpaHa UeHHbIX 3Beped. JlomaiHue
MJIEKONUTAOIME (KPYIHBIA U MEIKUA pOraThlid CKOT M JPYTHE CEIbCKOXO03HCTBEHHbIE
JKUBOTHBIC).

HemoncTpauusa  -Cxembl,  OTpaXkarollMe  DKOJIOTUYECKYI0  Ju(depeHLMPOBKY
MJIEKOIIUTAOIIX.




MHuoroo0pazue miekonutarmux. CxeMbl CTPOCHHS PENTHINNA U MIEKOTTUTAIOLIUX.
Jlabopamopuvie u npaxmuyeckue pabomol

N3yyeHue cTpoeHus MIEKOMUTAIOIMINUX

Pacrno3naBanue >KMBOTHBIX CBOEM MECTHOCTH, OMpEIEICHUE HX CHUCTEeMAaTUYECKOIro
TOJIOKCHHS M 3HAYCHHS B KH3HH YETOBEKA .

[TpenMeTHbIC pe3ynbTaThl 00yUYEHUS

VYuammecs T0JKHBI 3HATh:

COBPEMEHHBIE TMPEJCTABICHUSI O BO3HUKHOBEHHH XOPAOBBIX KHBOTHBIX; OCHOBHBIC
HapPaBJICHUS 3BOJIOLMU XOPIOBBIX; OOIIYI0 XapaKTepUCTUKY HajkiIacca PpiObl; 001Iyro
XapaKTEPUCTHKY  Kjacca  3€MHOBOJHBIC;  OONIYI0  XapaKTepUCTUKY  Kiacca
[IpecmblIkaromuecs;

OoOILIyI0  XapakTepUCTUKy  Kjacca  [ITuipbl; oOmIyr0  XapakTepuCTUKY  Kiacca
Mutekonuraromue.

VYyamiuecs: 10KHBI yMETh:

OTpENeNsATh CHUCTEMATHUYECKYIO MPUHAJUICKHOCTh JKMBOTHBIX K TOW WM HWHOMU
TaKCOHOMMYECKOH rpyIIe;

— paboTaTh C KUBBIMH KUBOTHBIMH U (PMKCHUPOBAHHBIMU MperapaTaMu (KOJUICKIUSIMH,
BJIQKHBIMH U MUKpOIIpEnapaTamu, YydeaamMmu U Jip.); OObSICHATh B3aUMOCBS3b CTPOCHUS U
GyHKIIUIA OPTaHOB U MX CHCTEM, 00pa3a >KH3HU B CPeIbl OOMTaHMS KUBOTHBIX; IIOHUMATh
U YMETh XapaKTepHU30BaTh IKOJOTUUYECKYIO POJIb XOPIOBBIX KUBOTHBIX; XapaKTePU30BaTh
XO3SIICTBEHHOE 3HAYEHHE TO3BOHOYHBIX;

HAOIIIO/IaTh 3a MOBEJACHUEM KXUBOTHBIX B IPUPOJIC; BBIACIATH KHUBOTHBIX, 3aHECEHHBIX B
KpacHyto KHUTY, U CHOCOOCTBOBAaTh COXpPAaHEHUIO MX YUCICHHOCTH U MECT OOWTaHUS;
OKa3pIBaTh TEPBYKD MEIUIMHCKYIO ITOMOIIb TPH YKycaX OIACHBIX WM SIOBUTHIX
KUBOTHBIX.

MerarnpeaMeTHbIC PE3yIbTaThl 00YUCHUS

VYyamumecs 107KHBI YMETh:

JaBaTh XapaKTEPUCTHUKY METOJaM HU3Y4YeHHUS OMOJIOTMYECKMX OOBEKTOB; HAOII0NaTh H
OTHCHIBATh PA3IMYHBIX TMPEJCTABUTENICH >KMBOTHOTO MHpPA; HAXOJUTh B PAa3JIMUHBIX
HMCTOYHUKAX HEOOXOIMMYI0 HH(POPMAIMIO O KUBOTHBIX; M30UPATEIbHO OTHOCHUTHCS K
Ononornyeckod HMHQPOpPMAIMU, COJIEpKallelcs B CpeACTBAX MaccoBOM WH(opmaiuu;
CpaBHUBATH KUBOTHBIX M3YYCHHBIX TaKCOHOMUYECKUX rpynmn MEXTY
co00¥i; UCITOTB30BaTh MHAYKTHBHBIA W JCTYKTUBHBIA TOIXOJBI MPU M3YYCHHH KPYITHBIX
TAKCOHOB; BBISBJISITh NMPU3HAKU CXOJCTBAa W pa3jWuvs B CTPOCHHUH, OOpa3e KU3HU U
MOBEICHUH YKMBOTHBIX; 00001IaTh U JIeIaTh BBIBOJIBI 110 N3yUYEHHOMY MaTepuay;
paboTaTh ¢ JHOMOJHUTEILHBIMH MCTOYHUKAMU HMH(POPMAIH, UCTIONH30BaTh IIJIS TTOUCKA
uHGOpPMAIIMU BO3MOXXHOCTH MHTEepHETa; MPEACTaBIATh U3yUYEeHHBIH MaTepra, UCTIOIb3YsI
BO3MO>KHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH.

Pa3znea S. Bupycsi (1 4)

Tema 5.1. MHoroo6pa3sue, 0COOCHHOCTH CTPOECHUS U MPOUCXOkKAeHUsA BUPYCOB (1 u)
OO01as xapakTepucTuka BUpycoB. Mctopust ux otkpbiTus. CTpoe€HHE BUpYyca Ha MPUMEpE
BUpYyca TabauHol Mo3auku. B3anmonelicTBue Bupyca U KieTkd. Bupycsl — Bo30yauTenu
omacHbIX  3aboneBanuii  yenoBeka.  [Ipodunaktuka  3a0oneBaHHUS ~ TPUIIIOM.
[IponcxoxaeHne BUpyCOB.

JlemoHcTpanus




Mopenu pa3iInyuHbIX BUPYCHBIX YacTHll. CXeMbl B3aUMOJECUCTBUS BUPYCa U KJIETKH IIPU
TOPU30HTAJIBPHOM W BEPTHKAJIBLHOM THUIlE mepenauyd uH@Pekuuu. CXeMbl, OTpa)karouue
MPOLIECC Pa3BUTHS BUPYCHBIX 3a00JIEBaHUM.

[IpeameTHbIE pe3ynbTaThl 00YUCHUS

VYyamuecs 101KHbI 3HATh:

oOlIre TPHUHIMUIBI CTPOSHUS BHUPYCOB JKMBOTHBIX, pACTeHHMM U OaKTepHii; MyTH
IPOHUKHOBEHUSI BUPYCOB B OpPraHU3M; 3Talbl B3aUMOJEUCTBUS BUPYCA U KJIETKH; MEPHI
npo(UIAKTUKN BUPYCHBIX 3a00JIeBaHUM.

VYyamuecs 101KHbl YMETh:

OOBSCHATHP MEXaHMU3MbI B3aUMOJCHCTBHS BHPYCOB U KIIETOK; XapaKTE€pHU30BaTh OMACHbBIC
BUpycHble 3a0oineBanus uenoBeka (CIIN], rematut C u 1p.); BBISBISATh NPU3HAKU
CXOJICTBA M Pa3jN4Msl B CTPOEHUU BHUPYCOB; OCYIIECTBISATh HA MIPAKTUKE MEPOIPHUATHUS 110
npo(UIaKTUKE BUPYCHBIX 3a00J€BaHUI.

MeTtanpeamMeTHble pe3yiabTaThl 00yUeHUs

VYyamuecs 10KHBI yMETh:

00001IaTh U JeN1aTh BHIBOABI 110 U3YYEHHOMY MaTepuaity; padoTaTh C JOIOJIHUTEIbHBIMU
UCTOYHUKAMU HH(QOpPMAIMK, HUCHOJIb30BaTh ISl IMOMCKAa HH(QOpPMAIMM BO3MOKHOCTH
WHTepHeTa; IpEeICTAaBIATh  M3YYEHHBIM ~ Marepuan,  HCHONb3ysS  BO3MOXHOCTH
KOMITBIOTEPHBIX TEXHOJIOTHIA.

3axkimouenue (1 1)

OcoOEHHOCTH OpraHu3alMd U MHOrooOpa3ue >KUBBIX OpraHun3mMoB. OCHOBHBbIE 00JaCTH
IpUMEHEHUs1 OMOJIOTUYECKUX 3HAHUM B MPAKTUKE CEIBLCKOr0 XO35MCTBA, B pAAE OTpaciien
MPOMBIIIUIEHHOCTH, TIPU OXPaHe OKPY>KAIOIIEH Cpebl U 3I0POBbs YEJIOBEKA.

JIM4HOCTHBIE pe3yabTaThl 00yUYeHUs

pazButMe U (opMUpOBaHME  HMHTEpeca K  M3YYEHHUI0  IPHUPOAbL; pa3BUTHE
UHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN; BOCIUTaHHE OEpEeKHOTO OTHOIIEHHUS K
npupojsie, (OPMUPOBAHUE HKOJOTUYECKOTO CO3HAHUS; IPU3HAHHE BBICOKOW IEJIOCTH
YKU3HH, 3I0POBbSI CBOETO M JPYTUX JIIOAEH; pa3BUTHE MOTHBALMU K ITOJTYYEHUIO HOBBIX
3HaHWH, JAJbHEUIIEMY U3YUYCHHUIO €CTECTBEHHBIX HAYK.

«buogorus. Yes1oBek. 8 kiaace»

Paznen 1. MecTo yesioBeka B cucTeMe OPraHM4ecKoro mupa (2 4)

YenoBek Kak 4acThb KMBOW NpUpoOAbl. MecTO 4esloBeKka B CUCTEME OPraHUYECKOIo MUpa.
UepTsl cxoncTBa 4YeENOBEKAa M JKHUBOTHBIX. CXOACTBO M pa3iinuvs 4YEJIOBEKA U
YeJ0BeK0OOpa3HbIX 00e3bsH. UeloBeK pa3yMHBbIH.

JlemoHCTpanuus:

CkeneTsl 4eioBeKa U MO3BOHOYHBIX.

TaOmu1pl, cXeMbl, pUCYHKH, PACKPBIBAIOIIME YEPTHI CXOACTBA YEIOBEKA U KUBOTHBIX.
[TpenmMeTHbIE pe3yabTaThl 00yUYEHUs

VYuammecs T0JKHBI 3HATh:

— IPU3HAKU, JOKA3bIBAIOIINE POACTBO YEJIOBEKA U JKUBOTHBIX.

VYyamuecs 101KHbl YMETb:

— aHaJIM3UpPOBaTh OCOOEHHOCTH CTPOCHUS YENOBEKAa M UEJIOBEKOOOpa3HbIX O0€3bsH,
JIPEBHUX NPEIKOB YEJIOBEKA, PEACTABUTEIIEH PA3IIMYHBIX pac.

Pa3nen 2. [Ipoucxo:kaenue yenoBeka (3 u)



buonornyeckue u conuanbHbie (PaKTOPbI aHTPOIMOCOLIMOTEHE3a. DTarbl aHTPOIIOIeHe3a U
(bakTophl cTaHOBJICHUS YesloBeKa. Pachl yenoBeka, X MPOUCXOXKICHUE U €MHCTBO.
JlemoHCTpanus:

Mopens «IIpoucxoxaeHue 4eI0BEKA.

Mopnenu ocTaTkoB MaTepUaAIbHON EPBOOBITHOM KYJIBTYphI YEJIOBEKA.

N300pakeHne nmpeacTaBUTENCH pa3IMdHbIX pac YeIoBeKa.

[TpenmeTHBIC PE3yNbTATHl OOYICHUS

VYuammecs T0JKHBI 3HATh:

— OMOJIOTHYECKHE U CONUATIbHBIE (PaKTOPHI aHTPOIOTEHE3a; OCHOBHBIC ATAIIBI ABOJIIOIIUU
YeJI0BEKa; OCHOBHBIE YEPTHI Pac YeJIOBEKA.

MertanpenMeTHbIE pe3yJIbTaThl 00y4eHUS

VYyamuecs 101KHbBl YMETb:

— pabotatb ¢ Yy4yeOHUKOM, paboueil TEeTpaibld W JTUIAAKTUYECKUMH MaTepUalaMH,
COCTaBJISTh KOHCHEKT maparpada ydyeOHWMKa 10 W/WIM TIOCNE€ WM3Y4YEHHUsl MaTepuaia Ha
ypoKe; pa3pabaTbiBaTh IUTAH-KOHCIEKT TEMbl, HCIOJb3ys pa3Hble HCTOYHUKH
uH(poOpMaIMU; TOTOBUTH YCTHBIE COOOIIECHUS W THUCHBMEHHbIE pedepaTbl Ha OCHOBE
000011eHns “HpOpMaluK y4eOHUKA U TOMOJIHUTEITHBIX HCTOYHUKOB,;

M0JIb30BaThCS MMOUCKOBBIMU cuctemMamMu MHTepHeTa.

Pasznen 3. Kpatkas ucTopusi pa3BuTHsi 3HAHUH 0 CTPOEHNH M (PYHKIIUAX OPraHu3Ma
yesoBeka (1 v)

Hayku o uenoBeke: aHatomusi, (U3HOJIOTHS, TUTMEHA. Benukue aHaTOMbI U (PU3HOJIOTH:
['unmokpat, Knasauii ['anen, Auapeac Besanuid.

HemoHuctpanusi: [TopTpeTsl BEMUKUX YUEHBIX — aHATOMOB U (DU3HOJIOTOB.

[IpenMeTHbIE pe3yabTaThl 00yUYEHUS

Yuammecs NODKHEI 3HATE:

— BKJIaJ] OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE 3HAHHI 00 OpraHu3Me 4eIOBeKa.

Paznen 4. O01mmii 0030p cTpoeHus U QyHKIUII OPraHu3Ma 4ejioBeka (4 1)

Kiierounoe crpoeHue opranuszma. TKaHH: SNIUTENNANIbHBIE, COCIMHUTENbHBIE, MBIIICUHbIE,
HepBHas. Opransl yenoBeueckoro opranu3zma. Cuctemsl opraHoB. B3auMocCBsA3b OpraHoB
Y CHCTEM OpPraHOB KaK OCHOBA rOMEOCTAa3a.

HemoHncTtpanus: CxeMbl CTPOEHUS CUCTEM OPTaHOB YEJIOBEKa.

IIpakTHyeckue padoThi:

N3yyeHne MUKPOCKONIMYECKOTO CTPOECHHUS TKAHEM.

Pacno3naBanue Ha TaOIUIIaX OPraHOB U CUCTEMBI OPTaHOB

[IpenMeTHbIE pe3yabTaThl 00yUYEHUS

Yyamuecs JOJKHEI 3HATh:

— OCHOBHBIE MPU3HAKU OpraHU3Ma YeoBeKa.

Yuamuecs I0JKHbBI YMETh:

— Y3HaBaTh OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KIJIETOK, TKaHEed Ha TaOiuIax W
MUKpOIpenaparax; yCTaHABIMBaTh W OOBSICHATH B3aMMOCBSI3b MEXKIY CTPOCHHEM U
GYHKIHUSIMHU KJIETOK TKAaHEW, OPraHOB W MX CUCTEM; BBITIOJIHATH JIAOOPATOPHBIC PaOOTHI
1O/ pyKOBOJICTBOM YUYHUTEIIS;

Pasnen 5. Koopaunanus u peryasimus (11 1)

['ymopaneHas perynsanus. JKene3pl BHYTpeHHEN cekpenuu. ['OpMOHBI M HX pOJb B
oOMeHHbIX nponeccax. HepBHO-ryMopasibHas perysiius.

JemoHnctpanus: Cxembl CTPOEHUS SHIOKPUHHBIX KEJIE3.




Tabnuipl, WUIIOCTPUPYIOIIUE CTPOCHHE, OMOJOTUYECKYI0 aKTUBHOCTh M TOYKHU
MPUIIOKEHUS TOPMOHOB.

®dotorpadun O0JBHBIX C PA3IMYHBIMU HAPYIICHUSAMHU (DYHKIIMA SHTOKPUHHBIX KEJe3.
Hepsnas perynsnusi.

3HaueHUE HEPBHOW CUCTEMBI.

[{enTpanbHas u nepudepruyeckas HGPBHBIC CUCTEMBI.

BereraruBHas u coMatuyeckas 4aCTU HEPBHOM CUCTEMBI.

Pedrnekc; mpoBeneHne HEPBHOTO UMITYJIbCA.

Ctpoenue 1 pyHKIIMKA CIUHHOTO MO3Ta, OT/IEJIOB TOJIOBHOT'O MO3Ta.

Bonwimme nomymapus roaoBHOTO Mo3ra. Kopa 007X momyIapuii.

3HadeHUE KOPBI OONIBIINUX TOTYIIAPUN U €€ CBS3H C IPYTUMHU OTAEIIaMH MO3Ta.

Oprasbl 4yBCTB (aHAJIU3aTOPbI), KX CTPOCHUE U (DYHKIIHMH.

Crpoenue, PyHKIIMU ¥ TUTHEHA OPTaHOB 3PEHUSI.

Crpoenue u pyHKIIMU opraHoB cityxa. [IpeayrnpexaeHre HapyIeHui ciryxa.

Oprassbl ocsi3aHus1, BKyca, 00OHSHHUS.

['urnena opraHoB YyBCTB.

JlemoHCcTpanus:

Mogenu roJI0BHOTO MO3Ta, OPTaHOB YYBCTB.

CxeMbl peyIeKTOpHBIX AYT 0€3yCIOBHBIX pe(dIEKCOB.

JlaGopaTopHbie padOTHI:

N3ydeHne ToJI0BHOIO MO3Ta 4yesioBeKa (10 MYJIsKaMm).

N3ydeHnre n3MeHeHns pa3mepa 3padka.

[IpenMeTHbIE pe3yabTaThl 00yUYEHUS

Yuammecs NODKHEI 3HATE:

— POJIb PETYIATOPHBIX CUCTEM; MEXaHU3M JICUCTBUS TOPMOHOB.

VYyamuecs 101KHbl YMETh:

— BBISIBJISITH CYIIECTBEHHBIC TIPU3HAKKU CTPOSHUS M (DYHKIIMOHUPOBAHUS OPTaHOB UYyBCTB;
coOJr0/1aTh MEPhI MPOPUITAKTUKH 3a00JI€BAaHUN OPTaHOB YYBCTB.

MerarnpeaMeTHbIC PE3YIbTaThl 00YUCHUS

VYyamuecs 101KHbl YMETh:

— 0000mare W JenaTth BBIBOABI O HM3yYEHHOMY Marepuany; paldoTath ¢
JOTIOJITHUTEJIbHBIMU UCTOUHUKAMHU UH(POPMAITUU, UCII0JIB30BATh JJIs MTOMCKa UHGOpMaIuu
BO3MOXXHOCTH  MHTepHETa;  MpEICTAaBIATh  W3YYCHHBIM  MaTepuan,  MCIHOJIb3ys
BO3MOXXHOCTH KOMITBIOTEPHBIX TEXHOJIOTHUN, BBINOJIHATH J1A0OpAaTOpHBIE PaOOTHI MO
PYKOBOJICTBOM YUYHUTEJIS;

Paznen 6. Onopa u aBukenne (9 4)

Ckener 4enoBeKka, €ro OTAENbI: OCEBOM CKENEeT, CKEJIeT IMO0sSCOB KOHEYHOCTEH.
OcoOEHHOCTM CKeJeTa YeJOBEKa, CBA3aHHbIE C TPYIOBOM JEATEIBHOCTBIO U
npsmoxoxaeHreM. CocTaB M CTpOSHUE KOCTEH: TpyOUaThie TyouaTbie KOCTH. PocT KoCTel.
Bo3pacTHble M3MEHEHHS B CTPOCHHMHM KOCTeH. Tumbl coeauHeHHs] KocTei. 3aboseBaHMs
OTIOPHO-JIBUTATEILHON CUCTEMBI U MX MpodrnakTtuka. Mermeunas cucrema. CTpoeHue u
pasButre M. OCHOBHBIE TPYNITBI MBI, WX GyHKIMKA. PaboTa MbIm; cratuueckas u
TUHAMUYECKass Harpy3kh. Pojb HEpBHOW CHCTEMBI B PEryJslid pPadOTHl MBIIIII.
YToMJIeHHE MBIIIII, POJIb AKTUBHOTO OTJbIXa B BOCCTAHOBJIECHUU aKTUBHOCTH MBIIICUYHON
TKaHW. 3HaYeHUe (PU3MUECKOW KYJIbTYpbl M peXuMa Tpylda JUisl MPaBUILHOTO
dbopMHUpOBaHUS ONTOPHO-ABUTATEILHON CUCTEMBI.



JlemoHCTpanus:

Ckener 4enoBeka, OTAEIbHBIX KOCTEM.

Pacniuibel kocTen.

[Ipuémpl oOka3zaHusg TEpBOM TMOMOINM TMPU MOBPEXKICHUSIX (TpaBMax) OMOPHO-
JNBUTAaTEJIbHOW CHUCTEMBI.

JlabopaTopHblie padoThI:

N3yueHne BHEIIHETO CTPOCHUS KOCTEH.

H3mepenne Macchl U pOCTa CBOEr0 OpraHu3Ma.

IIpakTnueckue padoThI:

BrisiBneHue BIMSIHUSA CTATUCTUYECKON U JUHAMUYECKON pabOThl HA YTOMJICHUE MBIIIIII.
[IpenMeTHbIE pe3ynabTaThl 00yUYEHUS

VYuammecs T0IKHBI 3HATh:

— YaCcTH CKeJeTa 4YEeJIOBEKa; XMMHUYECKUU COCTaB M CTPOCHHUE KOCTEH; OCHOBHBIC
CKEJICTHBIE MBIIIIIBI YETOBEKA.

VYyamuecs 101KHbl YMETb:

— pacrio3HaBaTh YacTW CKeJieTa Ha HArJISAHBIX MOCOOMSX; HAXOAUTh Ha HATJISAHBIX
MOCOOMSX OCHOBHBIC MBIIIIBI; OKa3biBaTh TMEPBYIO JOBPauyeOHYIO TIOMOIIL TpHU
nepeaomax.

MertanpenMeTHbIe pe3yJbTaThl 00yUCHUS

VYyamuecs 101KHbBl YMETb:

000011aTh U J€JIaTh BHIBOJABI IO U3YYEHHOMY MaTepHaity; padoTaTh C JIOMOTHUTEILHBIMU
WCTOYHUKAMU UWH(OpMalMK, MCMHOJIb30BaTh [JIs1 TMOUCKa HHGOPMAIMU BO3MOXXHOCTH
NHuTepHeTa; IpeACTaBiIsATh  WU3YUYCHHBIM  MaTepuajn,  HMCHOJb3ysS  BO3MOXHOCTHU
KOMITBIOTEPHBIX TEXHOJIOTUH, BBHITIOIHATh J1Ia0OpaTopHbie pabOThl MOJ PYKOBOACTBOM
YUUTES;

Paznen 7. BuyTpenHnsisi cpefa opranusma (4 1)

[loHsTne «BHYTpeHHss cpena». TkaHeBas KUIKOCTb. KpoBp, €€ cOCTaB M 3HAUYCHUE B
obOecrieueHUN  KU3HENEATEIbHOCTH  opraHu3ma. KiieTouHble  2JIEeMEHTBHl  KPOBH:
DPUTPOIUTHI, JEHKOIUTHI, TpoMOOUUThI. [lnasma kpoBu. CBEpTHIBaHME KPOBH. ['pyIIibl
kpoBu. Jlumpa. Hmmynuter. Hudexnmonnsie 3adoneanus. [IpenynpenutenbHbie
npuBuBku. [lepenuBanue kpoBu. JloHopcTBO. 3Hauenue pabom JI. Ilacmepa u
U. U. Meunuxosa 6 obracmu ummyHumema.

JlemoHCTpanus:

Cxembl U TaOIUIbI, MOCBAIEHHBIE COCTABY KPOBH, IpyIIaM KPOBH.

IIpakmuueckue pabomeoi:

N3yueHre MUKPOCKOITMYECKOTO CTPOSHHUS KPOBH.

[IpenMeTHbIE pe3yabTaThl 00yUYEHUS

Yyamuecs qJOJKHEI 3HATh:

— NPU3HAKK BHYTPEHHEH Cpeapl OpraHuM3Ma; MOpU3HAKM HWMMYHUTETA; CYIIHOCTb
MPUBHUBOK U UX 3HAUYCHUE.

VYyamuecs 101KHbl YMETh:

— CpaBHUBATh MEXAY cCO0OW CTpoeHHEe U (YHKIMU KJIETOK KpOBH;, OOBACHATH
MEXaHHU3MbI CBEPTHIBAHUS U TIEPETUBAHUS KPOBHU.

MeranpeaMeTHbIe Pe3yIbTaThl 00yICHUS

VYyamuecs 101KHbI YMETb:




0000111aTh U JeNaTh BBIBOJABI MO0 U3YYEHHOMY MaTepHaly; paboTaTh ¢ JOMOJHUTEIbHBIMU
UCTOYHUKAMU HMHGOPMAILIMK, HUCIOJB30BaTh I TMOUCKAa WHGOPMAIM BO3MOXKHOCTH
WNHTepHeTa; NpENCTaBisITh  M3YYEHHBIM  MaTepuan, HUCIOJb3ysd  BO3MOXKHOCTHU
KOMITBIOTEPHBIX TEXHOJIOTUH, BBIMIOJIHATH JIa0OpaTOpHbIE PabOThl MOJ PYKOBOJCTBOM
YUUTENS;

Pa3nen 8. Tpancnopt BemecTB (5 )

Cepauie, €ro CTpPOCHHME M PETyJsilMs JEeSITeNbHOCTH. bonbliol W Malblii  KpyTH
kpoBooOpamenus. JlumdooOpamenne. JIBwkenne KpoBu 10 cocynaM. KpossiHoe
naBieHue. 3a00yeBaHUsl OPraHOB KPOBOOOPAILEHNUS, UX MPEIYTPEKICHUE.
JemoHcTpanus: Moneins cepana yenoBeka.

Tabmumpl W CXeMbl, WUIIOCTPUPYIOIIUE CTPOCHHE KIETOK KpOBU M  OpPraHOB
KpOBOOOpaIeHUSI.

IIpakTHyeckne padoThl:

W3mepenne KpOBSIHOTO J1aBJICHHUS.

Omnpenenenue myJbca U MOACYET YUCIIA CEPACUHBIX COKPAILEHUH.

[TpenmMeTHbIE pe3yabTaThl 00yUYEHUs

VYyamuecs T0KHBI 3HATH:

— CYLIECTBEHHBIE IPU3HAKHA TPAHCIIOPTA BELIECTB B OPraHU3ME.

VYyamuecs 101KHbl YMETb:

— pa3ynyaTh U OMMUCHIBaTh OPraHbl KPOBEHOCHON W JIMM(PATUUYECKON CHUCTEM; U3MEPSITh
OyJbC M KpPOBSHOE JaBJIEHWE; OKa3blBaTh II€PBYI0 JIOBPAayeOHYIO TIOMOIIb MpHU
KPOBOTEUEHHUSIX.

MeTtanpenMeTHbIE Pe3yJIbTaThl O0yUEeHUS

VYuammecs T0IKHbBI YMETh:

— 000011aTh U /Ie71aTh BBIBOABI [0 U3yYEHHOMY MaTepHaly;

— paboTarh C IOMOJHUTEILHBIMU UCTOYHUKAMU WH(OPMAIUH, UCTIOJIB30BaTh JJI MOMCKA
uHpopMaluu BO3MOKHOCTH VHTEpHeTa;

— NPEACTaBIATh H3YUYECHHBIM MaTepuai, HCHOJb3ysl BO3MOXKHOCTH KOMITBIOTEPHBIX
TEXHOJIOTUH.

— BBINIOJIHATE JIabopaTOpHbIE PA0OTHI MO/ PYKOBOJICTBOM YUHUTEIIS;

Paznen 9. [Ipixanmue (5 4)

[ToTpeOHOCTH OpranM3Ma uenoBeKa B KHUCIOpoAe Bo3ayxa. OpraHbl AbIXaHUS, HUX
ctpoeHue. [lpixarenbHbie ABWXKeHUs. ['a3000MeH B JErkux, TkaHsx. IlepeHoc raszoB
SPUTPOIMTAMU U TUIa3MOM KpoBU. Perynsauust apixaHusi. VICKycCTBEHHOE JbIXaHUE.
["osocoBoii amnmapar.

JemoHncTpauus: Moaeny ropraiu, JETKUX.

CxeMbl, WUIIOCTPUPYIOIIME MEXaHU3M BJOXa M BbIIOXA, MPUEMBI HCKYCCTBEHHOIO
JIBIXaHUSI.

JlaGopaTopHbie padoThI:

OnpeneneHue 4acToThl IbIXaHHUS.

[TpenmeTHbIE pe3ynbTaThl 00yUYEHUs

VYuammecs T0JKHBI 3HATh:

— OpTaHbl AbIXaHUs, UX CTPOCHHE U (PYHKITUH;

— TUTUEHUYECKUE MEPHI U MEPHI MPOPUIAKTUKH JIETOYHBIX 3a00I€BaHUA.

VYyamuecs 101KHbl YMETh:




— BBISIBJIATh CYIIECTBEHHBIC MPU3HAKU JBIXaTEIbHOW CUCTEMBI, MPOLIECCHI AbIXaHUS U
ra3oo0OMeHa;

— OKa3bIBaTh MEPBYIO JOBPAUYCOHYIO ITOMOIIL MPH CIIACCHUH YTOIAOIIETO M OTPaBICHUU
yrapHbIM ra3oM.

MertanpenMeTHbIe pe3yJbTaThl 00yUeHHS

VYyamuecs 101KHbl YMETb:

— 000011aTh U IeNIaTh BEIBOBI IO N3YYCHHOMY MaTepHay;

— paboTaTh C NOMOJHUTEILHBIMU UCTOYHUKAMU WH(OPMAITUH, UCTIOJIB30BaTh JJIS IIOMCKA
nHdopmaruu Bo3MoxkHOCTH VIHTEepHETa;

— MPEJCTABIATh M3YYCHHBIM MATEpUal, MCIOJIb3ysl BO3MOXKHOCTA KOMIIBIOTEPHBIX
TEXHOJIOTUH.

— BBINIOJIHATH J1a00paTOpPHBIE pabOThI OJI PYKOBOJCTBOM YUUTEIS;

Paznen 10. ITumneBapenue (5 4)

[lutarenbHbIC BEHIECTBA M THUINEBBIE MPOAYKTHL. [loTpeOHOCTH YeloBeKa B MHINE H
MUTATENIbHBIX BelmlecTBax. Butamunbl. Ilumesapenue. CtpoeHue u (GyHKIMH OPraHoB
nuiieBapenus. [luieBapuTenbHbIe Kele3bl: MEUYEHb W IMOJKEIYJ04YHas *kKeje3a. DTallbl
npolieccoB nuieBapenus. Mccreoosanus U. 1. Ilasnosa 6 obracmu nuwegapeHusi.
JlemoHcTpanus: Mojenb Topca 4elloBeKa.

Myisiku BHYTPEHHUX OPTaHOB.

Ilpaxmuueckue pabomol:

Bo3sneiicTBrue CIIOHBI — Ha Kpaxmall.

JlabopamopHhbsie pabomul:

OnpeneneHne HOPM PaliMOHAIBHOTO MTUTAHUA.

[IpenMeTHbIE pe3yabTaThl 00yUYEHUS

Yuammecs NODKHEI 3HATE:

— OpraHbl MUIIEBAPUTEIbHON CUCTEMBI;

— TUTUCHUYECKHUE MEPhl 1 Mephbl MPO(PMIIAKTUKN HapyIICHHUS pabOThl MUIIIEBAPUTEILHON
CUCTEMBI.

VYyamumecs T0TKHbBI yMETh:

— XapaKTepu30BaTh MUIIEBAPEHUE B Pa3HbIX OTJEJax MUIIEBAPUTEIHLHON CUCTEMBI.
MeTtanpenMeTHbIe Pe3yIbTaThl O0YICHUS

Yuamuecs I0KHbBI YMETh:

— 000011aTh U /IeN1aTh BEIBOABI [0 U3yYEHHOMY MaTepuaiy;

— paboTaTh C AOMOJHUTEIbHBIMA UCTOUHUKAMH UH(OPMAIIUK, UCTI0JIB30BATh JJISI TTOUCKA
uH(popMaIru BO3MoKHOCTH MHTEpHETA;

— MPEJCTABIATh M3YUYCHHBIM MaTepual, UCMOJb3ysl BO3MOXKHOCTH KOMIIBIOTEPHBIX
TEXHOJOTHH.

— BBITIOJIHATH J1a00OpaTOpHBIE paOOTHI MOJT PYKOBOJACTBOM YUUTEIIS;

Paznen 11. O0men BemecTB U 3Hepruu (3 4)

OO0mast xapakTepucTuka oOMeHa BEeIIeCTB U dHepruu. [lmacTudeckuii U SHEPreTHICCKU
00Me€EH, X B3aUMOCBS3b.

Butamunsl, ux poab B 0OMeHe BenlecTB. [ umoButamMuHo3. [ 'unepBuTaMuHoO3.
[TpenmeTHBIC PE3yNbTaTHl OOYICHUS

VYyammecs J10JKHBI 3HATh:

— OCOOCHHOCTH IIJIACTUYECKOTO M JHEPreTHYecKoro oOMEHa B OpraHuU3MeE YeJIOBEKa;
pOJIb BUTAMUHOB.




VYyamuecs 101KHbl YMETb:

— BBISIBJISITH CYLIECTBEHHbIE TPU3HAKK OOMEHA BEUIECTB U MIPEBPAILICHUS SHEPTHUH.
Pa3nen 12. Boiaesenue (2 4)

Koneunsie npoayktsl oOMmeHa BemiecTB. Opranbl BblaeneHus. [louku, UX cTpoeHue u
dbynkuuu. O6pazoBaHue Moud. Poib KOXM B BBIBEICHMM W3 OpraHM3Ma MPOJIYyKTOB
oOMeHa BeIIeCTB.

JemoncTtpanus: Mojiesb moyex.

[TpenmeTHBIC PE3yIbTATHl OOYICHUS

VYuammecs T0JKHBI 3HATh:

— OpPraHbl MOYCBBIICIUTEIPHOW CHUCTEMBI;  Mepbl TpodriakTukd  3a0oneBaHUM
MOYEBBIJIECTUTEIBLHON CUCTEMBL.

Pa3nen 13. [TokpoBbI Tej1a (4 1)

Crpoenrie u GyHKIMM KOXH. Poilb KOXHM B  TEIJIOPEryJAlMHU. 3aKajluBaHUE.
['uruennueckue TpeOOBaHMA K ofexzae, oOOyBU. 3abojieBaHMs KOXH M UX
NpEAYNPEKICHHE.

HemoHctpanust CxeMbl, WUIIOCTPUPYIOIIUE CTPOCHUE KOMXKHBIX MOKPOBOB YEJIOBEKA,
MIPOU3BOJIHBIE KOXKHU.

[IpeameTHbIC Pe3yNbTaThl 00YUECHUS

VYuammecs T0JKHBI 3HATh:

— CTpoeHHE M (PYHKIUU KOXH; THTUEHWYEeCKHe TpeOOBaHHA IO YXOIy 3a KOXKei,
HOT'TSIMU, BOJIOCaMU, 00YBBIO U OJEHKIOM.

VYuammecs T0IKHbBI YMETh:

— OOBSICHATH MEXaHU3M TEPMOPETYIISIIUN; OKA3bIBATh MEPBYIO MIOMOIIb
MIPUTIOBPEKIEHHUS KOXKH, TETUIOBBIX U COJTHEUHBIX yaapax.

Paznen 14. PasmHoxkenue u pazpurue (2 4)

CucremMa OpraHoB pa3MHOXKEHHS: CTpoeHME M  rurueHa. OIUIOgOTBOPEHHUE.
Bayrtpuyrpobnoe pazsurtue, poasl. Jlakranusa. Poct u pazsutue pedbénka. [lmanupoBanue
CEMbH.

[IpeameTHbBIC pe3ynbTaThl O0YUCHUS

VYuammecs T0JKHBI 3HATh:

— CTpoeHHEe W (PYHKIIMM OpPraHOB TMIOJOBOM CHCTEMBI YEJIOBEKA; OCHOBHBIC OTallbl
BHYTPUYTPOOHOT'O ¥ BO3PACTHOTO Pa3BUTHS YEIOBEKa.

Pa3znen 15. Boicuiasi HepBHas 1eATENbHOCTD (4 4)

Pepnexkc — ocHoBa HepBHOU  gesrenbHOCTU. Hccneoosanus U, M. Ceuenosa,
U 11 Ilasnosa, A. A. Yxmomckoeo, Il K. Anoxuna. Buael pedaekcoB. Dopmbl
noBesieHusi. OCOOGHHOCTHU BBICHIEH HEPBHOM JESATEIBHOCTH M TIOBEICHHUS YEJIOBEKa.
[To3naBarenbHbIE MpoLecchl. TopMoxkeHnue. Tumbl HEPBHOU cUCTEMBI. Peub. Mplenue.
Coznanue. buonornueckue putMmbl. CoH, €ro 3Haue€HHUE U rurueHa. [ urueHa yMCTBEHHOTO
Tpyna. [lamsate. Omonun. OcOOEHHOCTH TICUXUKU YEIOBEKa.

[IpeameTHBIC pe3ynbTaThl OOYUCHUS

VYuammecs T0JKHBI 3HATh:

— cTpoeHue u BUbI pediexcoB ocobennoctu BH/I yenoBeka; 3HadeHue cHa, ero (asbl.
VYyamuecs 101KHbl YMETb:

— BBIACJISITh CYUIECTBEHHBIE MPU3HAKK IICUXUMKH YEJIOBEKA; XapaKTepU30BaTh THIIbI
HEPBHOW CHUCTEMBI.

Paznen 16. YesnoBek u ero 310poBbe (4 4)



CobuntoieHre  CaHUTAPHO-TUTMEHUYECKUX HOPM M TPaBUJI 3JI0pOBOrO 00pasza >KU3HHU.
OxazaHue nepBoil MOBpaueOHON MOMOIIM MPU KPOBOTECUEHHH, OTPABJICHUM YTapHBIM
ra3oM, ClliaCeHUHU yTOMAIOUIEro, TpaBMax, 05Korax, 0OMOpPOKEHUHU. YKpEeIJIeHUE 30POBBSL:
JBUTaTeJIbHAsl aKTUBHOCTb, 3akanuBaHue. DakTOpel pPHUCKA: CTPECCHI, THIOJUHAMUS,
nepeyrTomiieHue. BpenHble NpHUBBIUKK, UX BIUSHUE Ha 3J0POBbE 4elloBeKa. YUenoBek u
okpyxatomas cpena. Okpyxkaromiasi cpefa Kak HUCTOYHMK BemiecTB U sHepruu. Cpena
oburtanwms. [IpaBuiia moBeeHUS YeIOBEKA B OKPYXKAIOIIEH Cpeie.

IIpakTHYecKkHe padoThI:

N3yuenne npruéMOB OCTAHOBKHU apTEPUATBLHOTO U BEHO3HOTO KPOBOTECUCHHUI.

AHanu3 " OIeHKAa BIMSHUS HA 3JJ0POBLE YeJIOBEKa (PaKTOPOB OKPYIKAFOIICH CPEIbI.
[TpenmeTHBIC PE3yNbTATHl OOYICHUS

VYuammecs T0JKHbBI 3HATh:

— OpUEMBI pallMOHAJIBHOM OpraHu3aluu TpyAa U OTIbIXa; OTPULATEIIBHOE BIIUSHHE
BpPEIHBIX MPUBBIYECK.

VYyamuecs 101KHbl YMETb:

— co0MroaTh HOPMBI JIMYHOM TUTHEHBI W TPO(MIAKTUKUA 3a00JIeBaHMM; OKa3bIBaTh
NEPBYIO JOBpaueOHYIO MOMOIIIb.

MerarnpeaMeTHbIC PE3yIbTaThl 00YUCHUS

VYyamuecs 101KHbl YMETb:

— TUTAaHUPOBATh COOCTBEHHYIO YUE€OHYIO JEATEIbHOCTh KaK CaMOCTOSITEIBHO, TaK U MO
PYKOBOJICTBOM YYHUTEJSl; y4acTBOBAaTh B COBMECTHOM JAesATEIhLHOCTH (paboTa B MajbIX
rpymnmnax); padoTaTh B COOTBETCTBUM C TIOCTaBJICHHOW 3ajlauei, TJIAHOM; BBIJEIATH
IJIaBHBIE M CYIIECTBEHHBIC TMPU3HAKU TIOHATHUM; COCTAaBJISATH OMNUCAHUE OOBEKTOB;
COCTaBIIAITh TMPOCTHIE W CIOXXHBIC TIUIAHBI TEKCTA; OCYIIECTBIATh TMOUCK U OTOOp
uHpopMallMu B JIOMOJHUTEIBHBIX MCTOYHUKAX; BBIABIATh MPUUYUHHO-CIEICTBEHHbIC
CBs3u; paboTaTh CO BCEMHU KOMIIOHEHTAMHU TEKCTa;OlEHUBAaTh CBOIO paboTy U
JEATEIIbHOCTh OJTHOKJIACCHUKOB.

JIM4HOCTHBIE pe3yabTaThl 00yUEHUS

— (opMUpOBaHUE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TPyAy; (OpMUpOBaHUE
[IEJIOCTHOTO  MHUPOBO33pEHHs; (OPMUPOBAHHUE OCO3HAHHOCTH U YBAKHUTEIBHOTO
OTHOIIIEHUS K KOJUIeTaMm, JpYruM JIoAsM; (QOopMUpOBaHHE KOMMYHHKATHBHOU
KOMIETEHIIMU B OOIIEHUHU ¢ KoJileraMu; (OpMUPOBAHNE OCHOB AKOJIOTHUYECKON KYJIbTYPHI.

Conep:kanue y4eOHOro npeamera 9 kiaace

BBenenue (1 4)

Mecto Kypca B CHCTEME €CTECTBEHHOHAYYHBIX JUCHUIUIMH, a TakXke B
ononornyeckux Haykax. llemn m 3amaum Kypca. 3HaueHHWe TMpeAMeTa NIl TOHHUMAaHUS
€IMHCTBA BCEr0 dKMUBOT'O U B3aMMO3aBUCUMOCTHU BCEX HacTei Onocdepsl 3emMilu.

Pasnen 1. DBoaronus ;kuBoro mupa Ha 3emJe (23 4)

Tema 1.1. MHoroo0pa3ue KHBOro MHpa. YPOBHH OPraHM3alMd MU OCHOBHBbIE

CBOICTBA JKMBBIX OPraHu3MoB (2 1)



VYPpOoBHM OpraHu3alyiy KU3HU: MOJEKYISIPHO-TEHETUUECKUM, KIIETOUHbIN, TKAHEBbIH,
OpTaHHBIM, OpPraHW3MEHHBINA, IOMYJSIHOHHO-BHIOBOM, OHOTCOICHOTHUYECKUN U
ouochepHpiii. ENMHCTBO XMMHUYECKOTO COCTaBa >KMBOW MaTE€pUU; OCHOBHBIE T'PYIIIIbI
XUMUYECKUX DJJIEMEHTOB W MOJIEKYJ, OOpasyloliue >KWBOE BEMmIeCTBO Ouocdepsl.
Knerounoe cTpoeHue opraHu3MoB, Hacensommx 3emno. OOMeH BemiecTB U
caMoperyJidius B orojgornyeckux cucrtemax. CaMOBOCIIPOU3BEICHHUE; HACIIEICTBEHHOCTD
U U3MEHYMBOCTh KaK OCHOBA CYIIECTBOBAHMS KUBOW Marepuu. PocT u pasButHe.
PazapaxkumocTs; hopmbl U30MpaTETHLHON peakIIMi OPraHu3MOB Ha BHEIITHUE BO3/ICHCTBHUSI.
PUTMHYHOCTH TIPOIIECCOB JKU3HEACATENBHOCTH; OWOJOTHYECKUE PUTMBI U MX 3HAUYCHHE.
JIMCKpETHOCTh MBOT'O BEIIECTBA U B3aUMOOTHOIIICHUS YAaCTU U IEJIOTO B OMOCUCTEMAX.
DHEpro3aBUCUMOCTD KUBBIX OPTaHU3MOB; (hopMbI oTpebdieHus sueprun. LlapcTsa xuBoii
MPUPOJIbI; KpaTKash XapaKTePUCTHKA ECTECTBEHHOM CHUCTEMbl KIaCCU(PUKAIIMU KUBBIX
opranu3MoB. BuioBoe paznooOpasue.

JeMoHcTpanus - CXeMbl, OTPakarolIle CTPYKTYPbI HAPCTB KUBOW MPUPOJIBI.

[IpenmMeTHbIe pe3yabTaThl 00yUYEHUS

VYyamuecs T0IKHbI 3HATh:

YPOBHU OPTaHU3ALMM KUBOW MATEpUM W HAYYHBIC JUCIIUIUIMHBI, 3aHUMAIOIIUECs
M3YYEHHEM MPOLIECCOB >KU3HEACATCIIBHOCTH Ha KaXJAOM M3 HUX; XUMUUYECKUU COCTaB
JKUBBIX OpPraHU3MOB; POJIb XHUMHYECKUX OJJIEMEHTOB B OOpa30BaHWU OPTaHHUYECKHUX
MOJIEKYJ; CBOMCTBA >KUBBIX CUCTEM W OTJIHWYME UX MPOSBICHUM OT CXOIHBIX IPOIIECCOB,
MPOUCXOAIINX B HEXKHBOM MPUPOJIEC; IAPCTBA KUBOM MPUPOJbI, CUCTEMATHUKY U
MPEACTABUTENIE Pa3HbIX TAKCOHOB; OPUEHTUPOBOUYHOE YHMCJIO HW3BECTHBIX BHUJOB
YKUBOTHBIX, paCTEHUH, TPUOOB U MUKPOOPTaHHU3MOB.

VYyanuecs 101KHbI YMETh:

JlaBaTh OMPEACIICHUS] YPOBHEN OpraHU3AIMU KUBOT'O U XapaKTepU30BaTh MPOIECCHI
KUBHEEATEILHOCTU Ha KaXOM U3 HUX;

XapaKTEePU30BaTh CBOMCTBA JKUBBIX CHUCTEM; OOBSICHATH, KaK IMPOSIBISIOTCA
CBOMCTBA KMBOT'O Ha KaXKJIOM M3 YPOBHEW OpraHU3allly;

MPUBOJUTh KPATKYH) XapaKTEPUCTUKY HCKYCCTBEHHOM M €CTECTBEHHOM CHUCTEM
KJIacCU(DUKAITNY )KUBBIX OPTaHU3MOB; OOBSICHATh, TIOYEMY OPTaHU3MBI OTHOCST K Pa3HBIM

CUCTCMAaTHYCCKHM I'PYIIIIaM.



Tema 1.2. Pazpurrie 0M0J10rMH B 10JJAPBUHOBCKHH nepuos (2 4)

Pazsumue 6uonoecuu 6 0dooapsunosckuti nepuood. Iocnoocmeo 6 Hayke
npedcmasneHull. 00 «UBHAYATLHOU UYenecooOpasHOCmuUy U HEUIMEHHOCMU JHCUBOU
npupoowsl. Pabomur K. Jlunnes no cucmemamuke pacmeHutl U H#CUBOMHBIX. IE0IOYUOHHAS
meopus /K. b. Jlamapxka.

Hemonctpanus - buorpaduu y4€HbIX, BHECIIUX BKJIaJ B Pa3BUTUE YBOIIOIMOHHBIX
unei. Kusnp u nesrenpHocTh XK. b. Jlamapka.

Tema 1.3. Teopusi Y. /lapBriHa 0 NPOUCXO0KIACHUN BHAOB IYTéM €CTECTBEHHOT0
oroopa (5 v)

[Ipeanocbuiku BO3HUKHOBeHUs: ydeHust Y. JlapBuHa: nOCTHO>KEHMsT B 00JacTu
€CTECTBEHHBIX HayK, JKcrenuuuoHHb MaTepuan Y. Jlapsuna. Yuenue Y. [lapBuna 00
HUCKYCCTBEHHOM oTOOpe. Yuenue Y. J[appuHa o0 ecTecTBEHHOM oTOOope. Bug —
AJIEMEHTapHasi JBOJIIOIMOHHAsA eauHuIla. Bceobmas umHAuMBHAyaldbHas U3MEHUYMBOCTh U
n30bITOYHASI YUCICHHOCTh MOTOMCTBA. bopb0a 3a cyliecTBOBaHUE M €CTECTBEHHBIN OTOOP.

Hemonctpauus buorpagus Y. JlapBuna. MapmpyT W KOHKPETHbIE HAXOJIKHU
Y. JapBuHa BO BpeMsi IMyTeHIECTBUS HA Kopadiie « bUriby.

[IpenMeTHbIe pe3yabTaThl 00yUYEHUS

VYyammecs T0MKHBI 3HATh:

IIPEJICTABIICHHS €CTECTBOUCTIBITATEIICH 10JaPBUHOBCKOM 3IIOXU O CYIIHOCTH KUBOU
npupobl; B3nsiAsl K. JIuHHesT Ha CcuUCTEMy J>KUBOTO MHpPA; OCHOBHBIE IOJOXKCHUS
sBommormonHon Teopuu K. b. Jlamapka, €€ mo3uTHBHBIE U OUMIMOOYHBIE YEPTHI; YUCHHE
Y. JapsuHa 00 uckycctBeHHOM 0TOOpE; yuenue Y. /lapBuHa 0 ecTeCTBEHHOM OTOOpE.

Yuamuecs I0KHbI YMETh:

OLICHMBATh 3HA4YeHHE OSBOJIOUMOHHOM Teopun K. b. Jlamapka pmns pa3ButTus
OMOJIOTMH; XapaKTepU30BaTh MPEANOCHUIKA BO3HUKHOBEHHS HBOJIOIMOHHOW TEOpUU
Y. JlapBuHa; 1aBaTh ONPEACICHUE TOHITUAM «BHUI» U «IOMYJISLHUSN»; XapaKTEPU30BaATh
OpUYUHBL  OOpbOBI 332  CYIIECTBOBAHMUE; ONPEACIATh 3HAYE€HWE BHYTPUBUIOBOM,
MEXBHUIOBOM OOpHOBI 3a CyIlleCTBOBaHME M OOpHObI ¢ a0uOTHYECKUMHU (akTopamu
Cpenpl; JaBaTh OIGHKY €CTECTBEHHOMY OTOOpY Kak pe3ynbrary OoprObl  3a

CymI€cCTBOBaHHUC.



Tema 1.4. IIprcnoco01eHHOCTh OPraHU3MOB K YCJIOBHMSIM BHEIIHEH cpeabl KakK
pe3yJbTaT AeHCTBUS €CTECTBEHHOI0 0T00pa (2 4)

[IpucnocoOutenbHbie OCOOEHHOCTH CTpoeHus. llokpoBHUTENbCTBEHHAsI OKpacka
IIOKPOBOB TeJa: CKPbIBAOIas OKpacka (0OJHOTOHHAs, JBYTOHOBAsI, paCUJICHSOMAs U Ap.);
npenocreperammas okpacka. Mumukpud. IIpucnocoOuTenbHOe NOBEAEHUE KUBOTHBIX.
3a00oTa 0  TOTOMCTBE. DU3HOTOTHYECKHE aJanTalnH. OTHOCUTENBHOCTD
MPUCTIOCOOTICHHOCTH.

JeMoHcTpanus - MinmocTpaiuu, 1eMOHCTPUPYIOLIUE CTPOCHHUE TeJa KUBOTHBIX U
pPaCTUTENBHBIX OPraHU3MOB, OOECIEYMBAIOIINE BBDKMBAHME B THUIHMYHBIX JUISI HHX
YCIIOBUSIX CYILIECTBOBAHUSI.

[TprumMepsl pa3InyHbIX BUAOB TOKPOBUTEIBCTBEHHOM OKPACKH Y dKUBOTHBIX.

JlabopaTopHbIe padOThI

Ob6cyxneHre Ha MOJIEIIAX POJIH MTPUCTIOCOOUTEIBHOTO TTOBEICHUS )KUBOTHBIX.

[IpenmeTHbIE pe3yapTaThl 00yUEHUs

VYyammecs T0MKHBI 3HATh:

TUIIBl TTOKPOBUTEIBCTBEHHOM OKpAacKu (CKpbIBaOIas, MpefocTeperaromas) u ux
3Ha4YCHHE TUTST BBDKUBAHUS; OOBACHATD OTHOCHUTEIbHBIHI XapakTep
IPUCTIOCOOJIEHHIT; 0COOEHHOCTH MPUCTTOCOOUTEIBHOTO MOBEICHHUS.

VYyamuecs: 10JKHbI YMETh:

MPUBOIUTH MPUMEPHI TPUCTIOCOOUTEBHOTO CTPOSHHS Tella, TOKPOBUTEIbCTBEHHOM
OKpPACKH IMOKPOBOB U MOBEICHUS KUBBIX OPTaHU3MOB.

Tema 1.5. MukpodBoJonus (2 4)

Bun xak reHeTHYecKHd M30JMPOBAaHHAS CHUCTEMa; PEMPOAYKTHBHAS W3OJSIIHS U €€
MexaHu3Mmbl. [lomynsuuoHHAass CTPYKTypa BHIA; OSKOJOTHYECKHE U TEHETHYECKHe
XapaKTepUCTHKU momysiuid. [lomynsuus — sieMeHTapHas SBONIOIMOHHAS EAMHMIIA.
[lytu  w  ckopocTh  BUAoOOpa3oBaHHS;  reorpaguueckoe H  DKOJIOTHYECKOE
BHJI000pa30BaHHUE.

HemoHcTpauusa  Cxempl,  WUIIOCTPUPYIOIIME  MpoOLecC  Ieorpaduyeckoro
BUJI000pa30BaHus.

IpakTnyeckue padoThbl:

1. N3yuyenune nprcnoco6I€eHHOCTH OPraHU3MOB K cpejie OOUTaHuUS .



2. N3yyeHue W3MEHUYMBOCTH, KPUTEPUEB BUJA, PE3YJIBTATOB HCKYCCTBEHHOTO
0T6Opa Ha COPTAaX KYIbTYPHBIX PACTCHHIT .

[IpeameTHbIC pe3ynbTaThl 00YUECHUS

VYyammecs T0MKHBI 3HATh:

3Ha4YeHUE 3a00Thl O TOTOMCTBE JJIsl BBIKUBAHUS;, OIPEJCICHUS] TOHSATUNA «BHUI» U
IOMYJISALUSA»;, CYIHOCTh TEHETHMYECKHX IMPOLIECCOB B  MOMyISAIusAx;  (HOpMbI
BUJI000pa30BaHuUs.

VYyamuecs 10MKHbI YMETh:

OOBSACHATh TNPUYUHBI pa3/ielICHds BHUJOB, 3aHUMAIOIIMX OOUIMPHBIA apean
oOWTaHus, HaA  MOMYJSLHUM; XapaKTEPU30BaTh  MPOILECC  DKOJOTMYECKOro U
reorpau4eckoro  BUA000pa30BaHUS; OIIEHUBATh  CKOPOCTh  BHUJ000pa3oBaHUsA B
Pa3IMYHBIX CUCTEMATUYECKUX KAaTETOPHUIX KUBOTHBIX, PACTCHUN U MUKPOOPTaHU3MOB.

Tema 1.6. buosioruyecku nociaeacreus aganraguu. Maxkpossoawouus (3 4)

['maBHBIE HampaBiIeHUS SBOJIIOIMOHHOTO IMpolecca. buonornueckuil mnporpecc u
ouonornueckuit perpecc (A. H. CeBeprioB). Ilytu gocTukeHHs: OHOJOTHYECKOTO
nporpecca. OCHOBHbIE 3aKOHOMEPHOCTH JBOJIOLMH: JUBEPTE€HLNs, KOHBEPIEHIIUS,
napayenusM. [lpaBuna »BONIOIMU TpPyHn OpraHU3MoB. Pe3ynbTaTbl 3BOJIIOIUM:
MHOT000pa3ue BHJIOB, OpraHMuYecKas Ie1eco00pa3HOCTh, IOCTENEHHOE YCIOXKHEHUE
OpraHHu3alni.

JlemoHctpanust [IpuMepbl TOMOJIOTUYHBIX U @aHAJOTUYHBIX OPTaHOB, UX CTPOCHHUS U
MPOUCXOXKJIEHUSI B OHTOoreHe3e. (CXeMbl COOTHOIIEHUSI MYTed MPOTrPecCUBHOM
OMOJOTHYECKON IBOMIOIMU. MaTepuaibl, XapaKTepu3yIolue MPeICcTaBUTeNIeH )KUBOTHBIX
U pacTeHUi, BHECEHHBIX B KpacHyI0 KHUTY U HAXOSIIMXCS MO/ OXPAaHOU roCy1apCTRa.

[IpeameTHBIC pe3ynbTaThl OOYUCHUS

Yyaruecs NOJKHEI 3HATh:

TJIaBHBIE HaIpaBJICHUsI DBOJIIOIMU: OWUOJOTUYECKUN Tporpecc W OHUOJOTHYECKUI
perpecc; OCHOBHbIE 3aKOHOMEPHOCTH JBOJIOLMHU: JIUBEPreHIMIO, KOHBEPICHIUIO U
napajieIn3M; pe3yiabTaThbl 3BOTIOLHUU.

VYyammecs T0KHbI YMETh:

XapaKTEePU30BaTh MYTH JOCTIDKCHHS OWOJOTHYECKOTO Tporpecca: apomMopdos,

U0 anTaIldI0 U OOIIYIO JereHepalluio;



MPUBOJUTH MPUMEPHI TOMOJIOTUYHBIX U AHAJIOTUYHBIX OPTaHOB.

Tema 1.7. Bo3HukHOBeHMe KM3HU HA 3emJie (2 4

Opranuyecknii MUp Kak pe3yibTaT 3BOJIOUMHA. BO3HUKHOBEHHE U Pa3BUTUE KU3HU
Ha 3emiie. XUMUYECKHUH, mpenouosiornyeckuii (teopust akaaemuka A. WM. Omapuna),
OMOJIOTMYECKUM U COLMAJIBHBIA 3Tanbl pa3BUTHSL KUBOW Martepuu. DUITOTCHETUUYECKUE
CBSI3U B ’KUBOI MPUPOJIC; €CTECTBEHHAs KiacCU(pUKAIIUS )KUBBIX OPraHU3MOB.

Hemouctpanust -  CxeMbl  BO3HUKHOBEHHUS  OJHOKJIETOYHBIX  JYKApHOT,
MHOT'OKJIETOYHBIX OPraHU3MOB, Pa3BUTHUs LIAPCTB PACTEHUN U )KUBOTHBIX.

[IpeameTHbIC pe3ynbTaThl O0YUCHUS

VYyammecs T0MKHBI 3HATh:

— teopuro akaaemuka A. M. OnapuHa o NpouCX0XKICHUU KU3HHU Ha 3eMIIe.

VYyammecs T0MKHbBI YMETh:

— XapaKTepU30BaTh XUMUUYECKUH, MNPEIOUOTIOTUYECKUN, OHOJOTMYECKU U
COLMAJIBHBIN ATallbl Pa3BUTHUS )KUBOW MATEPUHU.

Tema 1.8. PazBurtue :xn3Hu Ha 3emJe (5 4)

PazBuTHne xu3HU Ha 3eMiie B apXEUCKYI0 U MPOTEPO30MCKYIO 3pbl. IlepBbie ciiebl
*u3Hu Ha 3emie. [losBieHue BceX COBPEMEHHBIX THUIOB OECIO3BOHOYHBIX >KUBOTHBIX.
[lepBele xopmoBele. Pa3Butme BOAHBIX pacTeHuil. Pa3Buthe xu3Hu Ha 3emie B
MaJIC030MCKYy0 3py. llosBieHne W 3BOMIOLMA CYXOIYTHBIX pacteHui. [lanopoTrHukw,
CEMEHHbIC MANOPOTHUKHU, TOJIOCEMEHHBIE pPACTeHUs. BO3HMKHOBEHHE ITO3BOHOYHBIX:
pBIOBI, 36MHOBOJIHBIC, TIpeCMbIKatonuecs. Pa3Butre Ku3HU Ha 3eMiie B ME3030MCKYIO H
KalHO30MCKYI0 3pbl. llosiBiIeHHE M pacrnpoCTpaHEHUE TMOKPHITOCEMEHHBIX PACTECHHM.
Bo3HukHOBeHHe TTUIl W MiekonuTaommx. IlosBieHne W pa3BUTHE MOPUMATOB.
[IpoucxoxaeHue denoBeka. MecTo dyenoBeka B KMBOM mpupoae. CucremaTuyeckoe
NoJIOXKeHHe Buga HOmosapiens B cucTeMe >KUBOTHOTO Mwupa. [Ipu3Haku W CBOMCTBA
YEJIOBEKA, MO3BOJISIOIIME OTHECTU €r0 K Pa3jIMYHbIM CUCTEMATUYECKUM TpyIaM I[apcTBa
)KUBOTHBIX. CTaguu HBOJIONMH YEJIOBEKAa: JAPEBHEUIIMN YEJIOBEK, JAPEBHUM 4YEJIOBEK,
nepBbie  coBpemMeHHble JroAu. (CBoiicTBa 4YeloBeKa Kak OMOJOTMYECKOro BHUJA.
[MomynsiuoHHast CTpyKTypa Buma HOMOSapiens; yemoBedeckue packl; pacooOpa3oBaHUE,
€MHCTBO MPOUCXOKICHUS pac. AHTUHAY4HAs! CYIIIHOCTh pacu3Ma.

HemoncTpanus -CxeMbl pa3BUTHS LIAPCTB KUBOU TPUPOIbI



[IpeameTHbIE pe3ynbTaThl 00YUEHUS

VYyammecs TOMKHBI 3HATh:

— JTallbl Pa3BUTHS KUBOTHBIX U PACTEHUHN B pa3iUUHbIC TEPUObI CYIIECTBOBAHMUS
3emun.

Yyamuecs T0KHbI YMETh:

— OIKCHIBATh PAa3BUTHE KU3HU Ha 3eMJie B apXEHCKYI0 U IPOTEPO30MCKYIO 3PHI;
OTIMCHIBATh PA3BUTHUE )KU3HU HA 3€MJIC B MMAJICO30MCKYIO APY;

ONKCHIBATH PA3BUTHE KU3HU Ha 3eMJI€ B ME3030MCKYIO APY; OMHUCHIBATh Pa3BUTHUE
JKU3HU Ha 3eMJI€ B KalHO30MCKYIO 3pY.

[IpeameTHBIC pe3ynbTaThl 00y4eHUS 1 pasaena

VYyamuecs 107KHBI 3HATD:

— JIBIDKYIIME CHJIBI AHTPOIIOTCHE3a; CHCTEMAaTHYECKOE IOJIOKCHHE dYeJIOBEeKa B
CHUCTEME >KMBOTO MHpA; CBOWCTBA UYEJIOBEKA KaK OWOJIOTHYECKOTO BHJA; JTaIlbl
CTAHOBJICHHS YEJIOBEKAa KaK OMOJIOTMYECKOro BHJA; pachl YEJIOBEKAa U UX XapaKTepHbIC
OCOOEHHOCTH.

VYyammecs 107KHBI YMETh:

— XapaKTepPU30BaTh POJIb MPSMOXO0XKIACHUS, Pa3BUTHS TOJJOBHOTO MO3ra M Tpyjaa B
CTAHOBJICHMH YEJIOBEKA; ONPOBEpPraTh TCOPHIO pacu3Ma.

MeranpeaMeTHbIC PE3yIbTaThl 00yUSHUS

VYyamuecs T0MKHbBI YMETh:

— paboTtath ¢ y4eOHHKOM, paboueil TeTpaablo M TUAAKTUYECKUMH MaTepHaIaMH;
COCTaBJISITh KOHCTIEKT maparpada ydyeOHWKa 10 W/WIM TOClie M3YYeHHUs MaTepualia Ha
ypoKe; pa3pabaThlBaTh IUTAH-KOHCIICKT TEMBI, HCIOJL3YsS pa3Hble HCTOYHUKH
uH(pOpMaIuu; TOTOBUTH YCTHBIC COOOIICHHWS W THChbMEHHBIE pedepaThl, HCTIOIb3YS
uHpOpMaIUI0 ydeOHWKA W JOMOJHUTEIBHBIX MCTOYHUKOB; TOJB30BATHCS ITOWCKOBBIMU
cucteMaMu MIHTEpHETA; BBINOJIHATH J1a00paTOpHBIE PaOOTHI TIOJT PYKOBOACTBOM YUHTEIIS;
CpPaBHUBATh MPEJICTABUTENICH PAa3HBIX T'PYIIT PACTEHUN W KUBOTHBIX, JEJIaTh BHIBOJBI Ha
OCHOBE CpaBHEHHS; OIIEHMBATh CBOICTBA MOPOJl JOMAIIHUX KUBOTHBIX U KYJIbTYPHBIX
pacTeHui 0 CPAaBHEHUIO C TUKUMHU MPEIKAMH,

HAXOJUTh MH(DOPMAITHIO O PA3BUTHH PACTEHUN U KUBOTHBIX B HAYYHO-TIOMYJISIPHON

JUuTeparype, OMOJIOTMYECKHX CJI0OBapiX U CIIpaBOYHHKAX, aHAJIU3HUPOBATh N OICHUBATDH eé,



NepPeBOIUTh U3 OAHOW (POpPMBI B APYTyl0; CPABHUBATH U COMOCTABIATH MEXAY COOOM
COBPEMEHHBIX M HCKOMAEMBIX JKHUBOTHBIX M3YYEHHBIX TAKCOHOMHUYECKHUX TPYIII;
UCIIOb30BaTh HWHAYKTHUBHBIA W JEAYKTUBHBIA MOJIXOABl TNPU HU3YYEHUU KPYIHBIX
TaKCOHOB; BBISIBIIATh MPU3HAKU CXOJCTBA M Pa3JIMuUsl B CTPOCHUHU, 00pa3e KU3HU U
MOBEJICHUM >KMUBOTHBIX M YEJIOBEKa; 0000maTh W Je’aTh BBIBOJBI MO H3YYEHHOMY
Marepuaily;  OPEACTaBIATh  W3YyYCHHBIM  MaTepHall, UCHOJb3yd  BO3MOXHOCTH
KOMIIBIOTEPHBIX TEXHOJOTHUH.

Pa3znes 2. CTpyKTypHasi OpraHu3anus ;KUBbIX Opranusmos (10 1)

Tema 2.1. XumMudeckasi Opranu3anus KJIeTkH (2 4)

DJIEMEHTHBIM COCTaB KJIETKHA. PacnpocTpaHEHHOCTH 3JIEMEHTOB, WX BKJIaJ B
o0pa3oBaHME >KMBOW MaTepud U OOBEKTOB HEXKUBOU MPHUPOABL. MaKpOIJIEeMEHTHI,
MHUKPODJIEMEHTBI, UX BKJIAJ B 00Opa30BaHHE HEOPTaHUUYECKUX U OPraHUUYECKUX MOJICKYI
YKMBOTO BemecTBa. Heoprannueckne MOJIEKyIIBI )KMBOTO BelecTBa. Bona; e€ xumuueckune
cBOMcTBa W Ouosormdeckas poib. Coilu HEOPraHMYECKUMX KHUCIOT, WX BKJIaJ B
o0ecrieueHre TMPOLECCOB JKU3HEACATEIPHOCTH M MOJJEep)KaHue romeocrasa. Poib
KaTMOHOB W aHHWOHOB B 00ECIEUYEHUM TMPOIECCOB KHU3HeAesTeapHocTH. OcMoc U
OCMOTHYECKOE JIABJICHUE; OCMOTHYECKOE MTOCTYIUIEHUE MOJIEKYJ B KIIETKY. Opranudeckue
MOJIEKYJbl. buOIOTHYECKHE TMOJUMEpPhl — O€NKU; UX CTPYKTypHasi OpraHu3aiusi.
OyHKIUU OEIKOBBIX MOJIEKYJI. YTJIEBOJIbI, UX CTPOCHHUE U OHOJoTHYecKast poib. JKupbl —
OCHOBHOM CTPYKTYpPHBI KOMIIOHEHT KJIETOUHBIX MeMOpaH U UCTOYHUK dHepruu. JJHK —
MOJIEKYJIbI ~ HacliencTBeHHOoCTH. Penynnukaums JHK, mnepemaua HacienctBeHHOM
uH(hopMaIuu U3 MOKoJieHHus B mokoseHue. [lepenava HacneAacTBeHHOW MHDOpMAIUU U3
anpa B nuTormiasmy; Tpanckpunius. PHK, e€ ctpykrypa u @pyuknuu. Uadopmanmonusie,
TpaHcnopTHbIE, pubocomansubie PHK.

HleMoHcTtpanust - O0BEMHBIE MOJIETTM CTPYKTYPHOM OpraHu3aluv OMOJIOTMYECKUX
MOJMMEPOB — OEJIKOB M HYKJIEHMHOBBIX KHCJIOT, WX CpPaBHEHHE C MOJCISIMU
MCKYCCTBEHHBIX MOJIMMEPOB (HAIPUMED, NOJUBUHUIXJIOPUIOM).

[IpeameTHbIE pe3ynbTaThl 00YUEHUS

VYyammecs T0MKHbI 3HATh:

— MAaKpOd3JIEMEHThI, MUKPOAJIEMEHTHI, UX BKJIaJ B 00pa30BaHHe HEOPTaHUYECKUX U

OpraHM4eCKHUX MOJICKYJI XHMBOI'O BCIICCTBA, XHMHYCCKHC CBOMCTBA H 6I/IOJIOFI/I‘{€CKYIO



pOJIb BOJIBI; POJIb KATHOHOB M aHUOHOB B O0ECIEYEHHUH MPOIECCOB KU3HEACATENbHOCTH;
YPOBHH CTPYKTYPHOW OpraHW3alud OEJTKOBBIX MOJICKYJ, MPUHIUILI CTPYKTYPHOU
OopraHu3alyyi U (PYHKIMU YIJIEBOJIOB; MPUHILMUIIBI CTPYKTYPHOU OpraHu3aiui U GyHKIUUA
XKUPOB; CTPYKTYpy HykinenHoBbIX kucaoT (JJHK u PHK).

Yyamuecs T0KHbI YMETh:

— OOBACHATH MPUHIUIT JeUCTBUS (PEPMEHTOB; XapaKTEpU30BaTh PYHKIIMU OEIIKOB;
OTMEYATh SHEPTETUYECKYIO POJIb YIJIEBOJOB U INIACTUYECKYIO (DYHKIUIO KUPOB.

Tema 2.2. O0MeH BeniecTB U Npeodpa3oBaHue IHEPTrUNU B KJIeTKe (2 1)

OOMeH BellecTB M NPEBpAICHUE 3HEPTUU B KJETKE. TpaHCHIOPT BELIECTB 4epes
KJIeTOuHyl0 MeMOpaHy. [luHo- u (¢arouuto3. BHyTpHKIETOYHOE NUIIEBApEHUE U
HAKOIUJICHUE SHEPTUH; PACIICIUICHUE TII0KO3bl. bUOCHHTE3 OENKOB, )KUPOB U YIIEBOJOB B
KJIETKE.

[IpeameTHbIE pe3ynbTaThl 00YUEHUS

VYyamuecs 10MKHbI YMETh:

— ONUCHIBaTh OOMEH BEILIECTB U MPEBPAIICHUE SHEPTUH B KIIETKE;

— MPUBOJUTH TOJIPOOHYIO CXEMY Iporiecca OMocuHTe3a OEITKOB.

Tema 2.3. Ctpoenne u GyHKIIUHN KJIETOK (6 1)

[Ipokapuotuueckue kietku: ¢opma U pasMmepbl. Llutomnazma OakTepHaTbHON
kietku. Opranuzanus meTabonau3Ma y mpokapuoT. ['eHeTwueckuil anmapar OaKTepuid.
CnopooOpazoBanue. PasmHoxeHue. MecTto U pojb MNpPoOKapuoT B  OHMOILIEHO3aX.
Oykapuotuueckas kietka. lluTtomnasma sykapuoTHdeckod KiaeTkh. OpraHeiisl
IIUTOTUIa3MbI, WX CTpyKTypa u Gynkmuu. [lutockener. Bximtouenus u ux poiab B
MeTabonu3me KieTok. KiierouHoe sIpo — IEHTp YIpaBICHUS KU3HEIEATEIbHOCTHIO
kieTku. CTPyKTypbl KJIETOYHOTO sijipa: sifiepHasi 000709Ka, XpOMAaTHH (TEeTePOXPOMATHH),
AIpbIIKO. OCOOEHHOCTH CTPOEHUSI pacTUTENbHOU KieTku. [lenenue kierok. Knerku B
MHOTOKJIETOUHOM opraHusme. [lonarue o nuddepeHIupoBKe KIETOK MHOTOKJIETOYHOIO
opranusma. MutoTtnueckuit mmkin: wuHTepdaza, peaymnukamms JIHK; mwutos, dassi
MUTOTHYECKOTO JEJCHUs W MpeoOpa3oBaHUs XPOMOCOM. buojormyeckuid cmbicn U
3HaYeHHe MuTo3a (Oecrosoe pa3MHOXKEHHUE, POCT, BOCIOJHEHHE KJIETOYHBIX MOTEPh B
(GU3MONOTUYECKUX W TATOJOTHYECKUX ycloBUsAX). Kilerounas Teopus CTpOCHHS

OPraHu3MoOB.



HemoncTpanus - [IpyHIMnuanbsHbele CXEMbl YCTPOKWCTBA CBETOBOTO U 3JIEKTPOHHOTO
MHKPOCKOIIA.
Cxembl, WUIIOCTPUPYIOLUIME  METOJAbl  NpEernapaTUBHOM  OMOXUMHUH U
uMMyHoJIoru. Mozenu kieTku. CXxembl CTPOCHHSI OPraHOUOB
PAaCTUTENIBHOW M JKMBOTHOM KIJIETOK. Mukponpenaparsl KIE€TOK pPacTEHUU,
KUBOTHBIX U OJTHOKJIETOUYHBIX [PUOOB.

IIpakTnyeckue padoOThI.

N3yuenune kieTok OakTepui, pacTeHUd U SKUBOTHBIX Ha TOTOBBIX
MHKpPOIIpPEnaparax .
MwuTO3 B KOpEIIKE JTyKa

[IpeameTHbIC pe3ynbTaThl O0YUCHUS

VYyammecs T0MKHBI 3HATh:

— ONpENENICHUS  TOHATHH  «IPOKAPUOTBD»,  «IYKAPHOTBD),  «XPOMOCOMBIY,
«KaApUOTHUID, KMUTO3»; CTPOCHHUE MPOKAPUOTUUECKON KIIETKH;

CTpOCHHE MPOKAPUOT (OaKTEpUU U CHUHE3EIEHBIE BOJOPOCIU (IIMaHOOAKTEPHUN));
CTPOEHHE PYKapUOTUYECKON KIIETKH; MHOT000pa3ue dyKapHoT;

OCOOCHHOCTH CTPOCHMSI PACTUTEILHONW W >KUBOTHOM KJIETOK; TJIABHBIE YacTH
KJICTKH, OPTaHOWJbI ITUTOTUIa3Mbl, BKJIIOUEHUS, CTaJANH MHUTOTHYECKOTO IUMKIA U
COOBITHS, TIPOUCXOIAIINE B KJICTKE HAa KAXKIOW M3 HUX; MOJOXKEHUS KJICTOYHOU TEOpUU
CTPOCHHUS OPTaHU3MOB; OHMOJOTHYSCKUN CMBICT MUTO3A.

Yyammecs 10KHBI yMETh:

— XapaKTepu30BaTh META0OIU3M y MIPOKAPHOT; OMKUCHIBATH TCHETUUYECKUH ammapar
OaKTepwii; OMHUCHIBATH IMPOIECCHI CIIOPOOOpPA30OBaHUS W PA3MHOKCHHUS TPOKAPHOT;
OOBSACHATHP MECTO M POJb TNPOKAPUOT B OHOIEHO3aX; XapaKTepU30BaTh (OYHKIIHH
OPTraHOWJIOB ITUTOIUIA3MbI, 3HAYCHUE BKJIIOYECHUH B IKU3HEACITCIBHOCTH KIICTKU;
OMKCHIBATH CTPOCHUE M (PYHKITUU XPOMOCOM.

MeranpeaMeTHbIe Pe3yIbTaThl 00yUCHUS

VYyamuecs 1071KHbI yMETh:

— COCTaBJISATh CXEMBbI U TAOJHIIBI JJIsl MHTETPAIUN TTOJTYyYEHHBIX 3HAHUN; 00001maTh

" JICJIaTh BBIBOJIbI 110 U3YYCHHOMY MAaTCpUAITY,



paboTath ¢ NONOJHUTEILHBIMU UCTOYHUKAMU MH(OpPMAIIUU U UCTIOIB30BATh UX JJIS
MOMCKa HE0OXOAUMOTO MaTepHala;

NPEICTaBIATh M3YyYEHHBIH MaTepHall, UCIOJIb3ySd BO3MOKHOCTH KOMITBIOTEPHBIX
TEXHOJIOTHH;, OOBACHITP PHUCYHKH H CXEMBl, TMPEJACTaBICHHBIE B Y4YCOHHKE;
CaMOCTOSITEJIBHO ~ COCTaBJIATb CXEMbI IPOLIECCOB, MPOTEKAOUIMX B KIETKE, U
«TPUBSI3bIBATH» OTIEIbHBIE MX JTalbl K Pa3jIMYHbBIM KIETOYHBIM CTPYKTYpaM;
WUTIOCTPUPOBATH OTBET MPOCTEHIITMMHU CXEMaMH ¥l pUCYHKaMH; padoTaTh C MUKPOCKOTIOM
Y U3TOTOBIIATH MPOCTEUIIINE MPENAPATHI AJIsI MUKPOCKOITMYECKOTO HCCIIEIOBAHUS.

Pa3znes 3. Pa3MHoOKXeHNe U HHANBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB (5 4)

Tema 3.1. Pa3mHoKeHHe Opranu3Mos (2 4)

CymHocTh 1 GOpMBI pa3MHOKEHHSI OPTraHU3MOB. becronoe pa3MHOKEHUE PACTCHUM
U KUBOTHBIX. [loJIOBOE pa3MHOKEHHME >KUBOTHBIX U PACTEHUMN; 00pa30BaHHE MOJOBBIX
KJIETOK, OCEMEHEHHWE M OIUIOAOTBOpEHHE. buojornyeckoe 3Ha4YeHHE IOJIOBOTO
pasmHoxkenusa. ['amerorenes. Ilepuonpl oOpa3oBaHUs TMOJOBBIX KJIETOK: Pa3MHOMXKEHUE,
pocT, co3peBaHue (Meio3) U (OopMUpPOBaHHME TMOJOBBIX KJIETOK. (OcoOeHHOCTH
criepmaToreHesa u oBoresesa. OmiogoTBOpeHue.

JleMoHcTpanus

[Inakatel, WUTIOCTPUPYIOMIME CHOCOOBI BEreTaTUBHOTO Pa3MHOXKEHUS ILIOJ0BBIX
JIEPeBREB M OBOIIHBIX KyJIbTyp. Mukpomnpenaparsl —sidrekiaeTok. Dotorpadum,
OTpakarolye pazHooOpa3ne MOTOMCTBA y OAHOW Mapbl pOAUTENEH.

[IpeameTHbIC pe3ynbTaThl OOYICHUS

VYyammecs T0MKHbI 3HATh:

— MHOroo6pasue ¢GopM OECrojioro pa3MHOXKEHHUS U TPYHIbl OPraHU3MOB, IS
KOTOPBIX OHU XapaKTEPHBI; CYIIHOCTH IMOJIOBOTO Pa3MHOXKEHHUS U €ro OHOJIOTHYeCcKoe
3HAUYEHHE; MPOLECC TaMETOreHe3a; MeHo3 U €ro OMOJIOTMYECKOE 3HA4Y€HHE;, CYIIHOCTh
OTIOAOTBOPEHMUSI.

VYyanuecs 101KHbI YMETh:

— XapaKkTepu30BaTh OMOJIOTMUYECKOE 3HAU€HUE OECIOJIOr0 Pa3MHOKEHHUS;

— 0OBACHATH MPOLIECC MEI03a, MPUBOASAIINN K 00pa30BaHUIO TAINIONIHBIX TAMET.

Tema 3.2. UnauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3) (3 )



OMOpuoHaNIbHBIA Tiepuoj] pa3BuTUsA. OCHOBHBIE 3aKOHOMEPHOCTH JAPOOJICHUS;
o0Opa3oBaHHe OJIHOCIONHOIO 3apojbiiia — OxacTynbl. [acTpymsius; 3aKOHOMEPHOCTH
o0pa3oBaHMsl JBYCIOWHOTO 3apojblilia — TracTpyibl. [lepBUuHbIl oOpraHorene3 u
nanpHelmas audepeHnupoBka TKaHEW, OpPraHoB W CHCTeM. [locTaMOpHOHANTBHBIN
nepuoa pazButus. DopMbl TOCTAIMOPHOHAIBHOTO TMepuoaa pa3BuTud. Henpsmoe
pa3BUTHE; TOJHBIM M HEMONHBIA MeTaMopdo3. bHONOrMYecKui CMBICI pPa3BUTHUS C
metamopdo3om. Ilpsmoe pasputue. Crapenue. OOmuye 3aKOHOMEPHOCTH PAa3BUTHS.
buorenernueckuit 3akoH. CXOJCTBO 3apojblliel W SMOpPHUOHANIbHAS JIUBEPTEHITUS
npu3HakoB (3akoH K. bapa). buorenernueckuii 3akon (3. ['ekkens u K. Mromnep). PaboTs
A. H. CeBeprioBa 00 3MOpHOHAIBHON N3MEHUUBOCTH.

JleMoHcTpanus - Tabaumpl, wuOCTpUpyIOLME Tpoliecc Meramopdosa y
OECIO3BOHOYHBIX (KECTKOKPBUIBIX M UYEIIYyHYaTOKPHUIBIX HACEKOMBIX) U TO3BOHOYHBIX
(ampubwmit). TabauIbl, OTpaXKAIOIINE CXOJCTBO 3aPOIbIIIECH TO3BOHOYHBIX )KUBOTHBIX.

[IpeameTHbIC pe3ynbTaThl O0YUCHUS

VYyammecs T0MKHBI 3HATh:

— OINpEJIENICHUE TIOHATHUS «OHTOTEHE3»; NEPUOAM3ALHUI0  HWHAWBUYAIBHOTO
pa3BUTHUSI; ATanbl YMOPUOHAIBHOTO Pa3BUTUS (ApoOJeHUE, racTpyJisiius, OpraHOTeHE3);
(GhopMBbI TOCTIMOPUOHAIIBHOTO TIEPUO/Ia PA3BUTHS: HETIPSIMOE Pa3BUTHUE, PA3BUTHUE TTOJIHBIM
Y HETIOJHBIM IIPEBPAICHUEM;

npsiMoe pa3BuTHE; OMoreHermyeckuid 3akoH J. I'ekkens u K. Mromepa; paboTsl
A. H. CeseprioBa 06 SMOpHOHAIIEHON N3MEHUYHNBOCTH.

VYyanuecs 101KHbI YMETh:

— OMKCBIBATh TMPOIECCHI, MPOTEKAIIIME TpU JAPOOJEHUU, TaCTPYJSIUU U
OpraHOTeHEe3e; XapaKTepu3oBaTh (OPMBI TOCTIMOPHUOHAIBHOTO Pa3BUTHS; pa3IUvaTh
COOBITHSI, COMPOBOXKJIAIOIIME pA3BUTHUE OpraHU3Ma IMPU TOJHOM U  HEMOJIHOM
MpeBpaIlCHUH; OOBSICHATH OMOJIOrMYECKUM CMBICIT pa3BUTHS C
MeTaMop(030M; XapaKTepHU30BaTh ATAIlbl OHTOTEHE3a MPHU MPSIMOM MOCTIMOPHOHAITBHOM
pPa3BUTHH.

MertanpeaMeTHbIE Pe3yJIbTaThl O0YICHUS

VYyammecs T0KHbBI YMETh:



— CpaBHMBaTh U COIOCTAaBISATh MEXAYy COOOM ATambl pa3BUTUS KUBOTHBIX
M3YUYEHHBIX TAKCOHOMHUYECKUX TPYIIIL;

— UCIOJIb30BATh UHIYKTUBHBIN U JEAYKTUBHBIN MOAXObI IIPU U3YYEHUU KPYITHBIX
TaKCOHOB;

— BBISIBJIATh NPU3HAKKW CXOJACTBA U pa3IMuMsi B PA3BUTUU >KUBOTHBIX Pa3HBIX
TPy,

— 000011aTh ¥ Ie7IaTh BEIBOBI IO H3yYCHHOMY MaTepualy;,

— paboTaTh ¢ JOTOJHUTEIHHBIMU UCTOYHUKAMU MH(OPMAIIMU U UCIIOJIb30BATh UX
JUTSl IOUCKAa HEOOXO0IMMOT0 MaTepHuaa;

— MPEICTABIATh U3YUCHHBIN MaTEpUall, UCHOJIb3Ys BO3MOXKHOCTH KOMIBIOTEPHBIX
TEXHOJIOTUH.

Pa3znen 4. HaciieACTBEHHOCTh M H3MEHYUBOCTH OpranusmosB (18 1)

Tema 4.1. 3akoHOMepHOCTH HacaeI0BAHUA NPU3HAKOB (11 4)

OtkpeiTie  I'. MeHzaeneM  3aKOHOMEpPHOCTEH  HAcleIOBaHUS  NPHU3HAKOB.
['ubpunonoruueckuit  METOJT HW3YYEHHMsS HACIEJACTBEHHOCTH. MoHOruOpugHOoe U
MOJIMTUOPUIIHOE  CKpeluBaHue. 3akoHbl Mennens. HeszaBucumoe U CIEIUIGHHOE
HaclieoBaHue. ['eHeTmyeckoe ompeaeneHue mnoja. ['eHOoTun Kak IeJ0CTHAas CUCTeMa.
B3anMopelicTBrE aJUIeIbHBIX U HEAJUIEBHBIX TEHOB B ONPEACIECHUH IPU3HAKOB.

JemoHncTpanus - KapTel XpoMOCOM 4enoBeka. XpOMOCOMHBIE aHOMAJIMK YEJI0BEKA
U UX (PEHOTUITMYECKUE MTPOSBIICHHUS.

IIpakTyeckue padoThI:

Pemenue reHeTHYECKUX 3a71a4 U COCTABJIEHUE POJOCIOBHBIX.

[IpenMeTHbIE pe3yabTaThl 00yUYEHUS

VYyammecs 10 KHBI 3HATh:

— ONPEAECTCHUS] TIOHATUM «IE€H», «IOMHUHAHTHBIM TE€H», «PELIECCUBHBIA TEHY,
«MPU3HAK», «CBOUCTBO», «(HEHOTHUI», «T€HOTHI», HACIEACTBEHHOCTbY, «M3MEHYMBOCTHY,
«MOU(DUKAITUNY, KHOPMA PEAKIIUIY», KMYTAIUN», KCOPTY», KIIOPOJIay, KIITAMM;

CYIIHOCTh THOPHIOJIOTHYECKOT0 METO/Ja M3YyYEeHHUsS HACIEICTBEHHOCTH; 3aKOHBI
Menpens; 3akoH Moprana.

VYyammecs T0KHBI YMETh:



— HCIIOJB30BAaTh IIPU DPEIICHUM 33a4 TIE€HETUYECKYK) CHUMBOJIMKY; COCTaBIISATH
TE€HOTHIIBI OPTaHU3MOB U 3aMHUCHIBATH UX TAMETHI;

— CTPOUTH CXEMBI CKPEUIMBAHUS IIPU HE3aBUCUMOM U CLICIUICHHOM HACJICOBaHUM,
HACJICOBAHUHU CLEIIJIEHHOM C IIOJIOM;

— CYIIHOCTh F'€HETUYECKOTO ONPEAETIEHUS 10JIa y PACTEHUN U )KUBOTHBIX;

— XapaKTepU30BaTh FEHOTHII KaK CUCTEMY B3aMMOJICHCTBYIOIINX T€HOB OPraHn3Ma;

— COCTaBJIATh NMPOCTEUILINE POJOCIOBHBIE U PEIIATh TEHETUYECKHUE 3aJaUH.

Tema 4.2. 3aKkoHOMEPHOCTH U3MEHYUBOCTH (3 1)

OcHoBHblEe (OpPMBI HW3MEHUMBOCTH. [ eHOTUIIMYECKas HM3MEHYMBOCTh. MyTanumu.
3HaueHHe MyTaluud [ TOPaKTUKH  CEJIbCKOrO0  XO3SMCTBA W OMOTEXHOJIOTHUH.
KomOuHatiBHAass ~ M3MEHYMBOCTb.  OBOJIIOLIMOHHOE  3HAYEHHE  KOMOWHATUBHOM
U3MEHUYUBOCTU. DEHOTUNMYECKAs, WIH MOJIU(PHUKAIMOHHAS, U3MEHUYUBOCTh. Posib ycioBuii
BHEILIHEN Cpelibl B PA3BUTHU U MPOSIBICHUH MPU3HAKOB U CBOMCTB.

HemoncTtpauus [Ipumepbl MOaUPUKAIMOHHON N3MEHYUBOCTH.

IIpakTnueckue padoThLI:

[locTtpoenne  BapualMOHHON  KpUBOW  (pa3Mephl  JIUCTHEB  PACTCHHI,
AHTPOTIOMETPUYECKHE JTAHHBIC YUAIIUXCS).

[IpenmMeTHbIe pe3yabTaThl 00yUYEHUS

VYyamuecs T0KHBI 3HATh:

— BHJIbl K3BMEHUYUBOCTH U PA3JIMYUS MEXKAY HUMH.

VYyammecs T0MKHbI yMETh:

— pacro3HaBaTh MYTAlIUOHHYIO 1 KOMOMHATUBHYIO NU3MEHYHBOCTb.

Tema 4.3. Cesekumsi pacTeHHi, ;)KHUBOTHBIX U MUKPOOPraHu3mMoB (4 4)

[leHTpBI POUCXOXKIAEHUSI U MHOTOOOpa3us KyJbTYpHBIX pacteHuid. CopT, mopoa,
mwramMmM. MeToApl CEeNEKUMU PACTEHHMH W KUBOTHBIX. JIOCTMKEHMS U OCHOBHBIC
HamnpaBJICHUS  COBPEMEHHOM  CEJEKIMU. 3HAUYCHUE  CEJICKUMM ISl Pa3BUTHSA
CETBCKOXO3SUCTBEHHOTO TPOM3BOJICTBA, MEIUITUHCKONW, MUKPOOUOIOTHYECKON U APYTHUX
OTpacjen MPOMBILLIEHHOCTH.

JemoHctpanust - CpaBHUTEIBHBIN aHAIU3 MOPOJ JAOMAIIHUX *KUBOTHBIX, COPTOB
KYJbTYPHBIX pAaCTEHUW M HUX JUKUX MpenkoB. Komnexkuuu u mpenaparsl  COPTOB

KYJbTYPHBIX paCTeHHﬁ, OTJIMYAIOIINXCs HanOOIbIICH IIJI0A0BHTOCTBIO.



[IpenMeTHbIe pe3yapTaThl 00y4EHUs

Yyamuecs T0KHBI 3HATh:

— METO/IbI CEJIEKIIMH; CMBICI U 3HAUEHUE SIBJICHUS FE€TEPO3UCa U MOJIUIIIIOUIUH.

Yyamuecs T0KHbI YMETh:

— OOBSCHATP MEXaHU3Mbl IMEpeJayd MpPU3HAKOB W CBOMCTB M3 IOKOJICHHS B
MIOKOJIEHUE U BOBHUKHOBEHUE OTIUYUNA OT POJUTENBCKUX (DOPM y TIOTOMKOB.

MeranpeaMeTHbIE PE3YIbTATHl 00YUEHUS

VYyammecs 10JKHBI yMETh:

JaBaTh XapaKTEPUCTHKY TE€HETUYECKUM METOJAaM H3yYeHUs OHOJIOrMYeCKUX
00beKTOB; paboTaTh C Yy4eOHUKOM, pabouyed TeTpaabld H JAUJAKTUYECKUMU
MaTepuajgaMH; COCTaBIITh KOHCIEKT maparpada ydyeOHUKa 10 W/WIM MOC]Ee H3YYCHHS
MaTepuaia Ha YypOKe; pa3paldaThiBaTh IJIAH-KOHCHEKT TEMbl, MCHOJb3Ysl pa3HbIe
UCTOYHUKU MH(GOpPMAIMKU; TOTOBUTh YCTHBIE COOOIIEHUS U NMUCbMEHHBbIE pedepaThl Ha
OCHOBE 0000111eHNsI MaTeprasia ydeOHUKA U JOMOJIHUTEIbHON JTUTEPATyphl; OIb30BATHCS
MOMCKOBBIMU cucTemMamu MHTepHeTa.

Pa3znes 5. B3aumooTHOIIeHHs1 opranusMa u cpeabl. OcHOBbI 3Kko010rHN (13 1)

Tema 5.1. buocdepa, eé crpykrypa B pynkuuu (9 4)

buocdepa — xuBas oOonouka miaHersl. CTpykTypa Ouocdepsl. KoMmoHEHTHI
ouocdepsl: KMBOE BELIECTBO, BHJIOBOM cOCTaB, pa3HooOpa3ue W BKJIaa B OuoMaccy.
buokocHoe u kocHoe BemectBo ouocdepsl (B. U. Bepnanckuii). KpyroBopot BemiecTs B
npupojie. EcrecTBeHHBIE COOOIIECTBA JKUBBIX OpPraHu3MoB. buoreoreHo3sl. KOMIOHEHTBI
OMOreoleHO30B:  MPOJYLEHTbI, KOHCYMEHTBI, peIyLeHThl. buoneHo3bsl: BHIOBOE
pazHooOpasue, MIOTHOCTh MOMyJALMi, Onomacca. Adnoruyeckue Gakropsl cpenbl. Poib
TEMIEPATYPbI, OCBEIIEHHOCTH, BIAKHOCTH U JPYruX (PaKTOpPOB B >KU3HENEATEIHHOCTU
coobuiecTB. MHTEHCMBHOCTh JEHCTBUSI (pakTOpa Cpelibl; OrpaHUYMBAIOIMK  (pakTop.
B3aumopeiictBue (akTopoB cpelbl, MpeAesibl BBIHOCIUBOCTH. buoTnueckue ¢akTtopsl
cpensl. Llenu u cetn nuTaHusa. DKOJIOTHUYECKUE MUPAMUIBL: YKHCeN, OMOMAacChl, SHEPTUU.
CMmeHa OnoneHo30B. IIpuunHbl cMeHBI OMOIIEHO30B; (POPMHUPOBAHHE HOBBIX COOOLIECTB.
®opmbl B3aMMOOTHOILIEHUH MEXIy opranu3mMamu. [103uTHBHBIE OTHOIIEHUS — CUMOHO3:
MYTyaJli3M, KOOTepalus, KOMMEHCATU3M. AHTUOMOTHYECKHE OTHOIICHHS: XUIIHUYECTBO,

napa3uTusM, KOHKypeHuus. HeitpaibHble OTHOIIEHUS — HEUTpaIu3M.



Hemonctpauus  Cxembl, WUIIOCTPUPYIOIIUE  CTPYKTYpy  Oumocdepsl U
XapaKTEPHU3YIOIINE €€ OTAECIbHbIE COCTABHBIE YACTH.

Tabnuubl BUIOBOTO COCTaBa M Pa3HOOOpa3Usi KUBBIX OpPraHU3MOB OUOChEpHI.
CxeMbl KpyroBopoTa BEIIECTB B IPUPOJE.

[IpakTHyeckue padoThI:

CocTaBJIeHHE CXeM TIepelaun BEIECTB U YHEPIUH (LieTeil MMTAHU) .
N3yueHne M ONMCaHWE HKOCUCTEMBI CBOEW MECTHOCTH, BBISBICHHE THUIIOB
B3aMMO/ICHCTBHS PA3HBIX BHIOB B JAHHOI SKOCHCTEME .

[IpenmeTHbIE pe3yapTaThl 00yUYEHUs

VYyammecs TOMKHBI 3HATh:

— ONpeEJelIeHne TMOHATUS «Ouocepay, «IKOJOTHS», «OKpyXKarolas cpeaay,
«cpena oOUTaHusA», KIIPOAYLUEHTHD), KKOHCYMEHTBI», «PEIYyLEHThD);

CTPYKTYPY M KOMIIOHEHTBhI OHOC(Ephbl; KOMIIOHEHTHI >KMBOTO BELIECTBA U €O
GyHKIMM; K1accu(PUIUPOBATH SKOJIOTHUECKUE (HaKTOPBHI.

VYyamuecs T0MKHbI YMETh:

— XapaKTepu3oBaTh OuoMaccy 3eMiM, OHOJIOTUYECKYI0 HPOAYKTUBHOCTH;
ONUCHIBaTh OMOJIOTUYECKUE KPYTOBOPOTHI BEMIECTB B IPUPO/E;

OOBACHATH ACHCTBUE A0MOTHYECKUX, OMOTUYECKHX M aHTPOIOIeHHBIX (DAKTOPOB;
XapaKTepu30BaTh U Pa3iNyaTh KOJOTMYECKHE CHUCTEMbl — OHOreoLeH03, OMOLIEHO3 U
arpoIeHO03; pacKpbIBaTh CYLUIHOCTh W 3HAYEHUE B MPHUPOJE CAMOPETYJSILIUU; OINUCHIBATH
OpOLECC CMEHbl  OWOIICHO30B W BOCCTAHOBJICHHMSI  NPUPOAHBIX  COOOIIECTB;
XapaKkTepu30BaTh (POPMbI B3aMMOOTHOUICHHH MEXAY OpraHW3MaMH: CUMOMOTHYECKHE,
aHTUOMOTUYECKUE U HEUTPAJIbHBIE.

Tema 5.2. buocdepa u yesioBek (4 1)

[Ipupognsie pecypcbl W HUX  HUCIHOJIb30BaHUE. AHTPONOTE€HHbIE  (HAaKTOPHI
BO3JIEUCTBUSI Ha OMOIIEHO3bI (POJb YEJIOBEKAa B MPUPOJIE); MOCIEACTBUA XO35HCTBEHHON
JeSTeNIbHOCTH 4esoBeka. [IpoGiieMbl panuoHanbHOTO TMPUPOAOIOJIB30BAHUSA, OXPAaHbI
IPUPOABL: 3allUTAa OT 3arpsA3HEHUM, COXPAaHEHHWE JTAJIOHOB M NAMATHUKOB IPUPOJBL,
oOecrnieueHrne NpUPOIHBIMHU PECYPCAMH HACEICHHUS MJIAaHETHI.

JemoHcTpanus KapTel 3a110BeIHBIX TEPPUTOPUI HAILLIEH CTPAHBI.

Jlabopamopuvie pabomul




AHAIM3 ¥ OLIEHKA MOCIIEACTBHIl IeSTeIbHOCTH YeIOBEKA B SKOCHCTEMAX .

[IpenmeTHbIe pe3yabTaThl 00yUEHUS

VYyamuecs 107KHBI 3HATD:

— aQHTPONOTeHHbIe (AKTOPBI Cpelbl, XapakTep BO3JEHUCTBUS 4YelIOBEKa Ha
ouocdepy; crnocoObl U METOIbI OXPaHBI IPUPOJIBI;

OMOJIOTUYECKU W COLMANIBHBIA CMBICT COXPAaHEHMsSI BHJIOBOrO pa3HOOOpasus
OMOIIEHO30B; OCHOBBI PALIMOHAIBHOTO MPUPOIOTIONH30BAHMS;

HeucuepnaeMble M IOYEpIaeMble PpEeCypChl; 3alIOBEIHUKH, 3aKa3HUKU, MapKH
Poccun; HeCKOIbKO pacTEeHUI U KUBOTHBIX, 3aHECEHHBIX B KpacHylo KHHUTY.

VYyamuecs T0MKHbBI YMETh:

— MNPUMEHATh Ha MpPaKTUKE CBEIEHUS OO0 HKOJIOTMYECKUX 3aKOHOMEPHOCTAX B
MPOMBIIIICHHOCTH U CEIbCKOM XO3SHCTBE NJIsl MPAaBUIBHOW OpTaHHU3aIlMH JIECOBOJICTBA,
pPBIOOBOJICTBA, a TaKKe JUIsl PEIICHHsS] BCETO KOMIUIEKCA 3a/ad OXPaHbl OKpYKaromen
CpeJbl U PALIMOHAIIBHOTO IPUPOIOTIOIb30BAHMS.

MeTtanpeameTHbIE pe3yabTaThl 00yUeHUS

VYyaruecs: 10JKHbI YMETh:

— paboTath ¢ y4eOHUKOM, pabodeld TeTpaaplo W IUIAKTUYECKIMH MaTepuaIaMu;
COCTaBJIATh KOHCIIEKT maparpada yueOHUMKA A0 W/WIM TOCIE W3YYEHHUs MaTepuaia Ha
ypoKe; pa3pabarbiBaThb IUIAH-KOHCHEKT TEMBbl, HCIOJIb3YsS pa3Hble HCTOYHHKHU
uH(popManuu;

TOTOBUTH YCTHBIE COOOINECHUS ¥ MUChbMEHHBIE pedepaTsl Ha OCHOBE MH(pOpMAIUHU U3
yueOHMKa M JOMOJIHUTEIbHBIX HCTOYHUKOB; I0JIb30BATbCA IOUCKOBBIMU CHCTEMaMHU
NHuTepHeTa; n30upaTeibHO OTHOCUTHCS K OMOJIornYeckor nHdopmaIuu, coaepkalieics B
cpencTBax MaccoBOM MHGOPMAITUH.

JIMYHOCTHBIE pe3yNbTaThl 00yUCHUS

— ¢opMUpOBaHME  YYBCTBA  POCCHUHCKOM  TpaXJaHCKOW  UJCHTUYHOCTH:
naTpuoTH3Ma, JII0OBM M yBaxkeHHs K OTeuecTBy, UyBCTBa TOPJOCTH 3a CBOIO POJIMHY;
OCO3HAHUSl Yy4YalllUMHCS OTBETCTBEHHOCTHM M Jojira mnepen PoauHON; OTBETCTBEHHOE
OTHOIIEHHE K OOY4YeHHIO, TOTOBHOCTh M CHOCOOHOCTh K C€aMOOOpPa30BaHMUIO;
dbopMupoBaHHEe MOTHMBALMK K OOYyYEHHIO U MO3HAHHIO, OCOZHAHHOMY BBIOOpY Oyayrieit

npodeccun; yyauuecs MOJDKHBI CTPOUTH JNAdbHEHIIYI0 MHAMBUIYAIBbHYIO TPAEKTOPHUIO



oOpa3oBaHusi Ha 0a3e oOpUEHTaluu B MuUpe npodeccuidi U TPodecCHOHATBHBIX
IPEANIOYTEHNM;

dbopMHpOBaHUE IEIIOCTHOTO MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBECHHON MTPAKTUKH,

COONIOICHNE YyYallUMHCS H TpolaraHaa TMpaBWJI TOBEACHUS B MPHUPOJE,
OPUPOJOOXPAHUTENLHON  JEATENbHOCTH;  YMEHHE pPEa30BbIBATh TEOPETUUYECKUE
MO3HAHUS HA MPAKTHKE; OCO3HAHWE 3HAYCHHM 00pa30BaHU VIS MMOBCEAHEBHOM XKU3HU U
CO3HAHHOTO BbIOOpa npodeccuu;

CIIOCOOHOCTh y4YAIlIUXCS MPOBOAUTH pabOTy HaJ OMOKaMU JJIi BHECEHUS
KOPPEKTUB B YCBaWBacMbIC 3HAHWS, IMPHUBUTH JIFOOOBh K MPHUPOJE, YYBCTBO YBAKCHHS K
Y4€HBIM, HU3YYaIOIIUM >KUBOTHBIH MHpP, Pa3BUTh ICTETHUECKOE BOCTIPUSTHE OOIICHUS C
KUBBIMHA OpPTaHM3MaMM;, TMPU3HAHWE YYaIIUMHUCSA TpaBa KaKIOTO YeJIOBEKa Ha
cOOCTBEHHOE apTryMEHTHPOBAHHOE MHEHHE; TOTOBHOCThH YYAIIUXCSA K CAMOCTOSITEIBHBIM
MOCTYIIKaM M aKTUBHBIM JICHCTBUAM Ha MPUPOJOOXPAHUTEIIHLHOM TOMPHUIIIE;

— yMEHHE apTryMEHTHPOBAHHO W OOOCHOBAaHHO OTCTAaWBaTh CBOIO TOUKY 3PCHUS;
KPUTUYHOE OTHOIIIEHHE K CBOMM TIOCTYIIKaM, OCO3HAHHWE OTBETCTBEHHOCTH 3a WX
PE3yNbTaThl, OCO3HAHHOE, YBAXKUTEIHHOE M J0OpOXKENTaTeIbHOE OTHOIICHHE K JPYTOMY
YelIOBEeKy, €ro MHEHHIO, MHUPOBO33PEHHUIO, KYJIbType; OCO3HAaHHWE BaXHOCTH
dbopMHUpPOBaHUS HKOJOTHYECKON KYJIbTYypbl Ha OCHOBE MPHU3HAHUS IEHHOCTH KU3HH BO
BCceX €€ TPOSBICHHUSIX M HEOOXOAMMOCTH OTBETCTBEHHOTO, OCpPEKHOTO OTHOIICHUS K
OKpYKaIoIel cpesie; YMEHHE CIyMIaTh W CIBIIATh JPYroe MHEHHE, BECTH JTUCKYCCHUIO,
yMEHUE OINepupoBaTh (akTamMH Kak IS JOKa3aTelbCTBA, TaK W JUISI OMPOBEPIKEHUS

CYIIECTBYIOIIETO MHEHHS.



3. TemaTuueckoe INIAHUPOBAHHME C YKAa3aHUEM KOJIHYECTBA YaC0B,
OTBCACHHDLIX HA KAKIYIO TEMY

5 knacc: 1 4 B HeAento; 35 yueOHbIX HE/IeIb

Nerm Haumenosanne pasnenos  u | Beero [IpakTnueckue JlaGopaTopHbie
TEeM 4acoB
paboThI paboThI
1 KuBoit opraHusMm: CTpOCHHE 8 4
U U3yYCHHE -
2 Mmuoroo6pa3zue HKUBBIX | 4 4
OpraHU3MOB 1 -
3 Cpena  oOWTaHHWS  KUBBIX 5
OpPraHU3MOB 1 -
4 YenoBek Ha 3emMiie 8 1 -
UTOIo 35 3 4
6 KJIACC: 1 4 B Heie10; 35 y4eOHBIX He/leIb
Nenmn Hamveroarne pasnenos | Beero [IpakTuueckue JlabopaTopHbie
TeM 4acoB
paboThI paboThI
Beenenue 1
CtpoeHue U CBOMCTBa 12
KUBBIX OPTaHU3MOB - 4
KusHeneqarearHOCTE 19
OpraHusma 2 4
Opranusm u cpena 2 - -
NUTOIo 35 2 8

7 KJIACC: 1 4 B Hege0; 35 y4eOHBIX HelelIb

Ne HaumeHnoBanue pa3jaesia KouauvectBo | JlabopaTopHble u
n/n 4acoB NpPaKTH4YeCKHue
padoThI
Beenenne 1
Paznen 1. HapcrBo [Ipokapuotsl 1 1




Paznen 2. [lapctBo ['pudsI 2 1
Pa3znen 3. [lapctBo PacTenus 9 4
Paznen 4. [lapctBo JKuBOTHBIE 21 13
Paznen 5. Bupychl 1

Hroro 35 19

8 kiacc: 24. B Heges110

No
/o

HasBanue TemblI (pazjaena)

KomuyecTBO yacos

BCCTO

IIpakTnueckue
u
71a00paTOpPHbIE

Paznen I. Mecto yenoBeka B cucteMe OpPraHUYECKOIO
MHpa

Paznen 2.IIpoucxoxaeHue 4eaoBeKa

Pazmen 3. Kparkad wucropuss pasBuTus 3HaHUM O

CTPOCHHUHU M (DYHKIMAX OpraHM3Ma 4eJIOBEKa

Paznen 4. OOwmmm o0030p CTpoeHHUsT U (PYHKUHUU
OpraHu3Ma 4eJ0BeKa

Al RPIODN

Paszpen 5. Koopavnauus u peryssiuus

e

1

Paznen 6. Onopa u neuxeHue

Pasznen 7. BayTpeHHssa cpena opranuzma

Paznen 8. Tpancnopr BeuiecTs

O 0| N O O | W DN -

Paznen 9. Jlpixanue

[y
o

Paznen 10. ITuimeBapenue

-
-

Pazgen 11. OOmeH BeliecTB U SHEPTUU

[ERY
N

Paznen 12. Broinenenue

[EEY
w

Paznen 13. ITokpossl Tena

[EEN
S

Pasznen 14. Pazmuoxenue u pazBurue

[EEY
ol

Pasznen 15. Beiciias HepBHas AEATEIBHOCTD

=
(o]

Pa3znen 16. Uenosek u ero 310poBbe

Al b N DWW oo o1 | ©

HUroro:

~
o

15




9 kJacc: 2 yaca B HeJAeJII0

No HasBanue Temsl (pazzaena) KonnuectBo vacos
n/n BCETO | IPAKTUYECKUE
1 Bgenenue. 1 -
2 Paznen 1. OBosmrorus :kMBOTo Mupa Ha 3emiie 23 2
3 Paznen 2. CTpykTypHas opranu3anys )XUBBIX OPraHU3MOB | 10 2
4 Paznen 3. PasMHOXEHHME W WHIUMBHIYaJIbHOE DPa3BUTHE | § -
OpPraHU3MOB
5 Paszgen 4. HacnencrBeHHOCTB u U3MEHUYUBOCTD | 18 2
OPraHUu3MOB
6 Paznen 5. DB3saumooTHOlIeHUs oOpraHu3sMa U Cpebl. 3
OCHOBBI 3KOJIOTUH
3aKJIIOYECHUE PE3EPB 3 -
Hroro: 68 9




